[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®WO: ®appaxos Aipat 3akuesuy

[loMmKHOCTD: 1.0. pekTopa

[ata nognucanus: 22.06.2026 10:50:09

YHUKANbHBIA NPOTPAMMHbINA KITHoY:
cc9891c8e81e86c462§D1€43€epﬂdENEﬂlﬂ2FOC}/_[[apCTBCHHOG OIOKETHOE 06pa3013aTem>Hoe

YUPEKICHUE BBICLIEr0 00pa30BaHMs
«Kazanckuii rocyaapcTBeHHbI MEAULMHCKUI YHUBEPCHTET)
Munucrepcersa 3apaBooxpanenusi Poccuiickoit @eaepaunn
Llentp npodopreHTAIMOHHON PabOThI U JOBY30BCKOIO 0Opa3oBaHuU

«YTBEPKIA IO»
1.0 npopekTopa /

s

JONMOJIHUTEJIbHA ST
OBILIEOBPA3OBATEJBHASA IIPOI'PAMMA
«TOIMMOJHUTEJBHBIE I'IABbI BUOJIOT UW»

dopma o0yueHus: JlucTaHMOHHAs ¢ BeOMHAapaMu
DaKynbTET: [lenTp npodoprUeHTAIIMOHHON pabOThI 1
JIOBY30BCKOT0 00pa3oBaHU

Kypc: yyamuecs AeCAThIX U OJMHHAIIATHIX KilaccoB MbOY
MBOY «JIunen No2y byryJjibMUHCKOTO
MyHULUIAIBHOTO paiiona PecryOiku Taraperan

CemecTp: OKTSIOph — Maii
CamocrostenbHas pabora 100 yac.
KoHnTposibHas pabora, 4 BeOunapa - 10 kiacc — 8 yacoB
BeOMHAp 4 Bebunapa — 11 xjacc — 8 yacos

2026 rox



JlomonHuTenpHas ~ 00mIe0Opa3oBaTeNbHAsl TporpaMMa IMOATOTOBJICHA B
COOTBETCTBUM C TpeboBaHusaMu DenepaqbHOTO KOMIOHEHTa TOCYJAapCTBEHHBIX
CTaHAAPTOB OCHOBHOTO OOIIETO W CpeaHero (MoJaHOTro) oO0Imero oOpa3oBaHUS II0
Oouosiorun (0a30BBIi W TPOPUILHBIA YPOBHHU), a TaKKe B COOTBETCTBUU C
«KomudukaropoM 3JI€MEHTOB COJAEpX aHUS U TpeOOBAHUN K YPOBHIO MOATOTOBKHU
BBIIIYCKHUKOB ~ 00pa3oBaTEIbHBIX OpraHu3aluil Uil  MOpPOBEIEHUS  €IMHOTO
rocyJapCTBEHHOTO »SK3aMeHa [0 Ouosoruu», paspadboranueiM DenepanbHbIM
UHCTUTYTOM TEJarOrH4eCcKuX U3MepeHuH.

B nanHoil mporpammMe mpejcTaBieHa MOAPOOHas coJepkaTeNbHas mporpaMmma
Kypca OMOJIOTHH, COCTaBJICHHAs! B COOTBETCTBUU C TPEOOBAHUSIMU TOCYAAPCTBEHHOIO
00pa3oBaTeNpHOTO CTaHAApTa W OXBATHIBAIOIIAS IIKOJBHBIA Kypc OHOJOTHH B
JECATHIX W OJWHHAIIATHIX KjaccaX. B Hee BOIIIM TakwWe pa3zieibl HIKOIHHOM
nporpamMmbl Kak «Kietka — eguHuIa XuBoro», «CTpykTypa U (QYHKIIUH KICTKN»,
«HacnenctBennass wHpOpMalus W peanusanus €€ B KIETKe», «Pa3sMHOkeHHe
opranu3MoBy, «VHIWBUAyaTbHOE Pa3BUTHE OPTaHW3MOB — OHTOTCHE3», «OCHOBBI
TCHETUKU U cenekuum». CoaepKuTcs nepedeHb TPeOOBAaHWA K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB ~ O00pa3oBaTeIbHBIX  OpraHu3aluil Ui  MOpPOBEIEHUS  €IMHOTO
rocyJapCcTBEHHOT0 dK3amMeHa 1o Ouosiormu. PaccMarpuBaeTcs CTPyKTypa
sK3aMeHalMoHHOM paboTel EI'D mo Ouonoruu u cucrema ee oneHuBaHus. Takxe B
nocoOuu JaH TEMAaTHYECKHil TUIaH, BOMPOCHI JJisi MOJATOTOBKM K MPaKTUYECKUM
3aHATHSIM M CAMOIIOATOTOBKM 1O Ouonoruu s ciuymatenei  Llentpa
npoOpHEHTAITMOHHON PabOThl M JOBY30BCKOTO 0oOpa3zoBaHus. Pa3zpaboTaHbl TEeMbI
MIPAKTUYECKUX 3aHATUN MO pasjesiaM OMOJIOTHH, KOTOPbIE COOTBETCTBYIOT JIOTHKE
MPOTPaMMBbI 110 OMOJIOTHUH.

B xoze BBIMOTHEHUS 3aIaHUN CITYIIATETN TPUOOPETAIOT OMBIT TECTUPOBAHUS U

KOHTPOJISI 3HAaHUM, HABBIKH MPABHIIBHOTO BBIOOpA M OPOPMIIEHUSI OTBETA HA BOIPOCHI
EI'D.

[IEPEYEHHh TPEFOBAHUI K YPOBHIO ITOJATOTOBKU NIKOJIBHUKOB ,
JOCTMXKEHUE KOTOPBIX ITPOBEPAETCA
HA EI'D T1IO BUOJIOT' N
[lepeuenr TpeOOBaHWII K YPOBHIO IMOITOTOBKHM BBIMTYCKHUKOB, TOCTH)KCHHE
KOTOPBIX TIPOBEPSCTCA HAa EAWHOM TOCYJAapCTBEHHOM »JK3aMeHE 10 OuOJIOTHH,
COCTaBJI€H B COOTBETCTBUH C «KoaumpukaropoM 5SJIEMEHTOB COJACpKAHUS U
TpeOOBaHMII K YPOBHIO MOATOTOBKH BBITYCKHUKOB OOpa30BaTEIbHBIX OpraHU3AIIMMA
JUIL  TIPOBEJEHUSI €AMHOTO TOCYJapCTBEHHOTO HSK3aMeHa [0  OHOJIOTHNY,
noaroronyieHHoro ®UIIN.
BoInycKHMK 10JI2K€H 3HATH U IOHUMATh:
o OCHOBHblE NOJ0MCEHUA OVOJIOTMUECKUX 3aKOHOB U TEOpuH
(knmeroyHasi, XPOMOCOMHaA, ABOJIIOIIMOHHAS ), 3aKOHOMEPHOCTEN
HACJIEICTBEHHOCTH U MU3MEHYMBOCTH, MPOSBISIIOUIMXCA HA Pa3HBIX YPOBHAX
OpraHU3alluy KUBOW NPUPO/IBI;
o cmpoenue u npuzHaku OUOJOTUIECKUX 0OBEKTOB PA3HBIX IIAPCTB
YKUBOU MIPUPOIBI;



L CYuiHoOCmb ouonozuueckux npoveccoe: pocCT, Pa3BUTHC,
Pa3MHOKCHHC, IUIACTUYCCKUNU | BHGPFCTI/I‘IGCKI/II‘/’I O6M€H, (bOTOCI/IHTCS,
XCMOCHHTC3, IIMTaHHUC, AbIXaHHC, BBIACJICHUC, TPaHCIIOPT BCIICCTB,
PasapaKuMOCTb, agallTaqnuAa, ACJICHUC KICTOK, 'aMCTOI'CHC3, OILIOAOTBOPCHUC,

OHTOI'CHE3;

° OU0102UUeCKYI0 MEPMUHOIO2UI0 U CUMBOJIUKY TIO IUTOJIOTHH,
TCHETHKE, CEJICKIINH, OMOTEXHOJIOTHH, OHTOTCHE3y, CUCTEMATHKE, DKOJIOTHH,
SBOJIIOIUH;

° 0cobeHHOCmU  Op2aHu3Ma yenoeeka. €ro  CTPOEHUS,
KU3ZHEACATEILHOCTH, PETYJSAIUM, BBICHIEH HEPBHOW JEATEIbHOCTH U
TIOBE/ICHMS.

BbInyCKHHMK 10/17KeH YMeTh:

® 00BACHAMB €IMHCTBO KMBOW U HEKUBOW TMPHUPOJIBI, IBOJIIOIHUIO
OpTraHWYECKOTO MHpA, MPUYMHBI HACJIECIACTBCHHBIX M HEHACJICICTBEHHBIX
W3MEHEHUH, B3aUMOCBSI3H OPTaHU3MOB M OKPY>KAOIIIEH CPEJIbl; 3aBUCHUMOCTh
3J10POBbSI UEJIOBEKA OT COCTOSIHUSA OKPY’KAOIIEH Cpebl;

® ycmanaeaueamy 63auUMOCEA3U CTPOCHUA U (PYHKIMI OPraHOUI0B
KJIETKH, TUTACTUYECKOTr0 U SHEPTeTHUECKOro 00OMeHa; peakiuii GOTOCHHTE3a,
IIyTEW U HAIIPABJIICHUI 3BOJIFOLINH;

® pewiamb 3a0ayu PA3HON CIOKHOCTU IO LUTOJIOTHMH, T'€HETHKE
(cOCTaBIIATH CXEMBI CKPEIIUBAHUS ), SKOJIOTHUH, YBOJTIOITHH;

® CcOCmaegnams cxempl IEPEHOCA BEUIECTB U SHEPTUH B 3KOCHCTEMAX
(uenu mUTaHMs, MUIIEBBIC CETH);

® pacno3nasamsv U ORUCHIGAMDb KIETKU PACTEHUN W JKUBOTHBIX,
ocoOeif Buaa 1o MOp(OJIOrHIecKOMY KPUTEPUIO, OMOJIOTHYECKUE OOBEKTHI
M0 UX U300PAKEHUIO; DKOCUCTEMBI U arPOIKOCUCTEMBI;

® @blAGAAMb OTIMYUTEIHLHBIC TIPU3HAKHA PA3HBIX TPYIIN OPTAaHU3MOB,
MPUCIIOCOONIEHHST K cpeAe oOuTanus, apoMopdo3bl U HAMOATANTALUH,
B3aMMOCBSI3H OPTaHU3MOB M aHTPOIIOTEHHBIC N3MECHECHHUS B SKOCHCTEMaX;

® cpagnueams OUOJNOTHYECKHE OOBEKTHI, OpPraHU3Mbl PA3HBIX
IIapCTB, OMOJOTUYECKUE TPOIECChl U SBJICHHS, (OPMBI Pa3MHOXKCHHUS U
€CTECTBEHHOT'0 0TOOpa, MaKpO- U MUKPOIBOJIIOLIUIO;

® onpedensamsv TIPUHAIICKHOCTh OHOJIOTHYCCKHX OOBEKTOB K
OTIpeIeTIEHHON CUCTEMAaTHYECKOM TPyTITIE;

® aHanu3Upoeamsp TUTIOTE3bl TMPOUCXOKACHHUS >KU3HU Ha 3emie,
COCTOSIHME  OKpY)KaloIlel  cpeipl,  pe3ylbTaTbl  OMOJOTUYECKUX
HKCIIEPUMEHTOB 1 HAOJIIOICHHM 10 WX OMHMCAHMIO.

BbInyCKHHMK 10/17K€H UCI0JIb30BATh NPHOOpETeHHbIE 3HAHUS M YMEHNs B
NPaAKTHYECKOI 1eITeJIbHOCTH U NMOBCEIHEBHOI KU3HM IJIsI 000CHOBAHMS

® npasu nogedeHus B OKPYKarollen Cpeae;

® npogurakmuxu pacupocTpaHeHus: THPEKINHU, TPABMATU3MA,
CTPECCOB, BPEHBIX MPUBBIUEK, HAPYIICHUS] OCAHKH, 3PEHUSI U CITyXa;

® OKazamus nepeoil nomMouju pyu TpaBMax, OTPABJICHUH, OCTAHOBKE
CepJIa U JbIXaHUS;



® Cnoco60e evipauiueéanus N pa3MHOKEHUS KyJIbTYPHBIX PAaCTCHUI
Y IOMaITHUX KUBOTHBIX.

ITPOI'PAMMA JUJIA TIOJI'OTOBKU K EI'D ITO BUOJIOT' N

1. buoJjiorusi Kak Hayka. MeTo/1bl HAYYHOI'0 MIO3HAHMSI.

buonozusa xak nayka. J[ocTiwkeHus OWOJIOTHH, METOIBI MO3HAHUS >KUBOU
npuponbl. Ponp OGuonoruu B (OpMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA.

Yposnesaa opeanuzayua u 3’eontouusa. OCHOBHBIC YPOBHHM OpraHU3aIMU
JKABOM  TNPUPOJBI:  KJIETOYHBIA, OPraHU3MEHHBIA, MNOMYJSIHIHOHHO-BUJIOBOM,
OouoreonieHoTUYECKUM, OMochepHblil. buonornueckue cucremsl. OOlUME TPU3HAKU
OMOJIOTHYECKUX CHCTEM: KJIETOYHOE CTPOCHHE, OCOOCHHOCTH XMMHUYECKOTO COCTaBa,
0OMEH BEIEeCTB M IMPEBPAICHHUS HEPTUM, TOMEOCTa3, Pa3ipaKuMOCTh, JIBHKCHHE,
POCT M pa3BUTHE, BOCIIPOU3BEICHUE, SBOJIIOIIHS.

2. KuileTka Kak 0M0JI0TM4YeCcKas CUCTEMA.

Coepemenuaﬂ KiiemouHaa meopui. OcHOBHBIC IIOJIOKCHUA, POJb B
(bOpMHpOBaHI/II/I COBpeMeHHOﬁ CCTGCTBGHHOHaquOﬁ KapTHHBI MMHpaA. PazButne
3HaHUM 0 KieTke. Kierounoe CTPOCHHUC OpPraHnu3mMoB — OCHOBa CJIHHCTBa

OpPTraHUYECKOTO MHpPA, AJOKA3aTENBCTBO POJICTBA )KUBOM ITPUPOJIBI.

Mmnozooopasue knemok. lIpokapuorel u dykapuoTbl. CpaBHUTEIbHAA
XapaKTEPUCTHKA KJIETOK PACTEHUI, )KUBOTHBIX, OAKTEpHil, rprOOB.

Xumuueckuii cocmag kiemku. Maxkpo- U MuKpodseMmMeHThl. Kucnopon,
yriiepon, Bomopon, a3or u Ap. Heopranmueckue coenmHenus. Boma ee ponp u
ceoiictea. Comu. Katnonsr: Na*, K*, Ca*, Mg?" u np Anuonsr: C1-, HCO*. HSO* u
np. Ponb coneii B kinetke Oprannueckue coequHeHus. MoHoMeEpBbI, OUOMOIUMEPHI.
YraeBoasl U ux crpoenue. ['mrokosza. Kpaxman. Ilemmronosa. I'mukoreH. XuTuHH.
OyHKIUKU YTIEBOJOB: CTPYKTYpHAs, dHEpreTuyeckas, perentopHas. JIMOuasl U ux
ctpoenne DyHKIMU JIUOWAOB: CTPYKTypHas, DSHEPreTuyeckas, 3alluTHas,
perynaropHas. benku AMUHOKHCIOTBI, UX CTPOCHHE W CBOWCTBA. AMHMHOrpyMIa,
KapOoOKcuibHas rpymma, paaukai. [lentugnas cBs3p [lomunentua. Ctpoenne 6emKoB
CrpykTtypa: nepBUYHas BTOpPUYHAs, TpPETUYHAs, 4YeTBepTUYHAsA. DYHKIUU OCJIKOB.
benku — crpoutenbHblii MaTepuall. benku-dpepmentsl. Perynaropasie 6enku. benku-
anTutena. beiaku — ucrtounuk sHeprun. HykiienHoBbie KUCIOTHI. THUITBI HYKJIEMHOBBIX
kucnor: JHK, PHK. Crpoenne HyKI€OTHIOB M HYKJIEMHOBBIX KHCIIOT.
Jle3okcupu6o3a, pubo3a, a30TUCTbIE OCHOBAHUS — aJICHUH. T'yaHWH, [IUTO3UH, TUMUH.
ypauwi. IlpuHmun xkomruieMeHTapHOCTH. [loHsATHE O HOCUTENE TEHETUYECKOU
(macneactenHoit) uHdopmauuu. OcHoBHbie Buiabl PHK: uPHK, TPHK, pPHK.
Anenosuntpudocdopnas kucinora — ATO [loHsTHE 0 MPOMEKYTOUHBIX U KOHEUHBIX
MpOAYyKTax OnocuHTe3a. PerynstopHble u CUTHANBHBIEC BelllecTBa. BuTaMuHsbI.

Cmpoenue u ¢ynkyuu rnemxu. OCHOBHBIE COCTaBHBIE YAaCTH KIJIETKHU:
MeMOpaHa, uToIIa3Ma, sapo. Pazmeps! u popma kiaeTok. OGIIHOCT MPOUCXOKACHUS
KJIETOK.

[Tna3maTtuueckass memOpaHa. JIBOMHONM MOJEKYISpPHBIA CIOM MOJEKYI
dochomunuaoB. MemOpanubie Oenku. [nukokanukc. Kierounas  cTeHKa.
MemOpanHas npoHuriaeMocTs. [laccuBHbil TpancnopT: qudPy3usi, HOHHbIE KaHAJIBI,



OeNKU-TIEPEeHOCYNKU. AKTUBHBIM TpaHCHOpT: ¢aro- u nuHouurto3. lluTomnasma:
UTO30J1b, IUTOCKEIIET.

Opranouipl LUTOIUIA3MbI: MeMOpaHHble U HeMmeMmOpaHHble CTpoeHHEe H
¢ynkuuu supomnasmarudeckot cetu (IIIC). Kommiekc [Nonpmxu — cTpoeHue u
¢yakuuu. CtpoeHue W (QYHKIUM JIU30COM. MUTOXOHAPUU — HHEPreTUYECKUe
opraHouaipl KieTkd. CTpoeHue MUTOXOHIpPUWA. 3HAUYEHUE KPUCT. YUacTHe
MutoxoHapuid B cuHTe3e AT®. I[lmactunapl: XJIOpPOIIACTBI, XPOMOILIACTHI,
nenikoractel.  CTpoeHue  xyoporiacta. ['panel.  Hammume — coOCTBEHHOTO
reHeruyeckoro ammapara. Oyskuuu miactua. CrtpoeHue U (QyHKUIUS pUOOCOM.
Kinerounslit nieHTp, crpoeHue U GyHKuuu. OpraHoubl JBUKECHUS KIETKH: KTYTUKH,
PECHUYKHU, JOXHOHOXKKH. Ponb 1uTockenera u MHKpOTpyOouek. KieTouHble
BKJIFOUEHUS. 3HAYEHNE KJIETOYHBIX BKIIOUYCHUM.

Anpo Crpoenne snpa. SAnapeimko. SnepHas oOosouka. SaepHbId  COK
(kapuoriazma). XpomaTuH. XpoMocoMbl. XpomaTujisl. Benymas pons siapa B
XpaHEHHUH U TIepeadn HacaeACTBEHHOW HH(POPMAIIUH.

Oomen geuwecme u npeepanieHusA IHEPZUN — CEOUCMEA HCUBHIX OPZAHUIMOG.
MeTtabonu3M KIETKH. DHEPreTUYECKUN M TUIACTHYECKUM OOMEH, MX B3aUMOCBS3b.
Tunel nutanus: aBTOTPOQBI, FeTEPOTPOPHI, MUKCOTPOPHI.

doTocuHTe3, €ro 3HaueHue, kocMuyeckas posb. ®asel poTocuHTe3a. CBETOBBIE
U TEMHOBBIE peakuuu (poTocuHTe3a, uX B3auMocBs3b. Ponp AT® B ¢oTocuHTE3E.
[IponykThl poTOCHHTE3A.

Xemocunte3. Ponb xemocuHTesupyromux Oaktepuit Ha 3emiie OOecrnieueHue
KJIeTOK »Heprue. CTaguu HHEPreTHYecKoro ooOmeHa. bpoxeHue U JbIXaHUE.
I'mikonu3 MUTOXOHAPUM — DHEPreTUYECKUE CTaHUMM KieTku. Llenms mepeHoca
a1eKkTpoHOB. OkuciutensHoe ¢ochopunupoanue. IlpoTtoHHwii kanan. ATO-
cuntetasa. lIpeobpasoBanue sHepruu. TpaHcMeMOpaHHA Pa3HOCTh IMOTEHIMAJIOB.
Kucnopon, HAJI® u HAJ] — akuenrtops! smektpoHoB B kierke. [{ukn Kpebca —
IUKJIMYECKUN TTPOIIECC OKUCTIEHUSI TUPOBUHOTPATHON KUCIOTHI. ATIETHI-KOGEPMEHT-
A. O6pazoBanue Oorateix 3Heprueit mosiekyn HAJI-H™ u ux ponb B cuntese ATO.
Koneunsie npoyKThl MOJTHOTO OKUCICHUSI OPTaHMYECKUX BEIIECTB B KIIEeTKe. Teopust
MuTtuenna.

I'enemuueckan ungopmayus u ee peanusayus 6 kiemke. JIHK —
MaTepHAIIbHBIM HOCHUTENbh HacheacTBeHHON wuH(popmaruu. JIHK — matpuma ms
cunresa OenkoB. YBoenue JIHK. I'en — enunuiia HacaeCTBEHHON (T€HETHUECKON)
uHpopmaruu. Peanuzanuu reHernyeckod mHpopmanuu — cuHTe3 OenkoB. Craauu
CUHTE3a OCJIKOB: TPAHCKPUIMIMS, CIUIAWCUHT, TpaHcassuus. Xoa oopazoBanus nPHK.
3nauenue PHK-nmonmumepassl. I'pynna renoB — omnepoH. IIpomotop. CTpykTypHBIE
renbl. JIHK — uPHK — 6enok. ['eneTnueckuit ko u ero cBoiictBa. Ko TpuriieTHbIN.
Konon. Kon Beipoxknenunsiii. Kon HenepekpsiBatomuiics. Kon HenpepoiBHbIn. Ko
yHUBepcanbHblidi. CHHTE3 MOJIEKYJIbI Oenka, cTaauu Tpancasuuu. TpancnoptHas PHK
(TPHK). Cunte3 Oenka nHa pubocome. Ilommcoma. Perymsuust TpaHCKpUNIMHM U
TpaHCISIUUKU. Perymsuusi TpaHCKpUIUMU M TpaHcisauuu y Oakrepuil. Ilonsatne o
cyOctparte. benok-penpecccop. Perynsuus TpaHCKpUIIIMU U TPAHCISLUN Y 3YKapHOT.

Knemka — zenemuueckasa eOunuya >3#cugo2o. XpoOMOCOMBI UX CTPOEHUE U
¢yukun. Xpomatuasl. Llentpomepa, ee 3nauenne. Yuciao XpoMOCOM U MX BUIOBOE



MOCTOSTHCTBO. Habopbl XpOMOCOM: NHIUIOWIAHBIA, TaIIOMJAHBIA, TMOJUTIIOUTHBIN.
ComaTtnuecKkue U MoJOBbIE KIETKH.

Jenenue xknemku. Knerounsii muki. IloaroroBka k nenenuro. MHTEpdasa.
Muto3. ®a3el mMuTo3a: mpodasza, Meradasza, aHadasza, tenodaza. buonormdeckoe
3HaYeHue MHuTOo3a. Metio3. da3bl Meio3a. OcobenHoctr npodaszel | MeoTHueCcKOTro
nenenusi. Konbroranus u nepexkpect xpomocom. Kpoccunrosep. PaznooOpasue ramer.
buonornyeckoe 3Hauenwe Mmeino3a. OOpa3oBaHHME TMOJOBBIX KJIETOK y JKUBOTHBIX.
Cnepmarorene3. OBorene3. CpaBHHTEIbHBIE OCOOCHHOCTH CIEpMATOTeHe3a |
oBOreHe3a. Pa3BuTre nmoyOBBIX KJIETOK Y PACTCHUM.

3. Opranusm kak 0MoJ0ruYecKas CucremMa

Paznoobpazue opzanuzmos: OJHOKIECTOYHBIE U MHOTOKJIETOUHBIE, aBTOTPO(]HI
U TeTepoTpo(bl, a3po0bl U aHA3POOBHI.

Bocnpouszeeoenue opcanusmoe u e2o 3nauenue. CriocoObl pa3MHOKEHHUS.
becnonoe wu mojoBoe pa3mHOXkeHue. Buuel  0ecrnoioro  pa3MHOMKEHHUS:
copooOpa3oBaHHMe, BETreTaTUBHOE  pa3MHOXKeHUe, modkoBaHue. [loroBoe
Pa3MHOXEHUE Yy pacTeHUHM U >KUBOTHbIX. CpaBHEHHE TOJOBOTO U OECIOIOoro
pasmMHOxeHus. OTI0/I0TBOPEHNE Y MO3BOHOYHBIX )KUBOTHBIX. BHEIIIHEE U BHYTPEHHEE
orogoTBopeHus. [lapreHorenes. OMmIoA0TBOPEHHE Y MOKPHITOCEMEHHBIX PACTEHUIA.
lannounnsle  Mukpocnopsl. [leutbueBsle  3epHa. Cnepmuu.  MakpocHopsl.
3apoapleBblii Memok. Sineknerka. JIBoiiHOE OIUIOAOTBOpEHUE. TpPUILTIONIHBIMA
sHJI0cTIepM. brosiornueckoe 3Ha4eHUE ABOMHOTO OTUI0OTBOPEHUS.

Hnoueudyanvnoe paszeumue opzanuimos. Onmozenes u npucywjue emy
3aKOHOMEpHOCmU. DMOPUOHAIIBHOE pa3BUTHE OpraHu3MoB. 3urorta. JlpoOnenue
3urotel. biactomepsl. biactyna. bnacrouens. ['actpyna. bnacromop. Dxroaepma,
SHTOAEpMa, Me3ojaepMma. BiauMmoBnusiHue yactedl 3apojsima. Ilonsitue 00
opranuzarope. Heitpyna. OOpazoBanue opraHoB IlocToMOpuoHanbHOE pa3BUTHE
OpraHu3mMoB. Tumnbel OHTOreHe3a. DBiusHWE BHEIIHUX YCIOBUM Ha pa3BUTHE
OPraHUu3MOB.

Opranu3mM Kak €IWHOE IIeJioe. YPOBHU TIPHUCIOCOOJICHUS OpraHu3Ma K
M3MEHSAIOUIMMCS YCIIOBHSIM: KJIETOUHbIA, TkaHeBoul. Camoperymsiuus. ['omeocras.
buonorunueckne uacel. @otonepuoausMm. Ce30HHbIE pUTMBI. CyTOYHBIE PUTMBI.
AHabuno3.

Ocnoewl 2enemuku. OCHOBHbIE TCHETUYECKHE TOHSATHS U CUMBOJIMKA. [ 'eHeTHKA
— HayKa O HaCJIE€JACTBEHHOCTHU U U3BMEHYHMBOCTH OPraHu3MOB. [ €H — y4aCTOK MOJICKYJIbI
JHK. T'. Menaenr — OCHOBOMOJIOXKHUK TE€HETHUKH. [ MOpUI0IOTHYECKUil METOI.
CkpenmuBanue. ['ubpuapl. Uuctble JUHUU. AJUIeNbHBIC TE€HBI. AJbTEpHATUBHBIC
npusHaku. I'omo- u rerepo3uroTHelii opranusMm. ['e”Horun. @Penorun. IeHom.
I'enodons.

3akonomeprnocmu  HAC1€0CMEEHHOCMU, UX UWUMOI02UYECKUEe OCHOGDL.
Monorubpunnoe ckpenBanue. [lepBeiit  3akoH MeHnnens. JloMuHaHTHBIE,
perieccuBHble MpU3HakU. EnnHooOpasue TrulOpHmoB MEpBOTO IMOKOJEeHUsA. Bropoii
3ak0oH Menpens. Pacienienue mpu3HakoB y THOPUIOB BTOPOTO ToKoieHwusl. [[puanna
paclleryieHus] MPU3HAKOB y TMOpUI0B. AHanu3upyoniee ckpemubanve. Hemomnoe
noMuHUpoBaHue. [IpuHIMN 4YKCTOTHI TameT. JIurubpumHOe CKpelMBaHHE.




HesaBucumoe wnacnenoBanue. Pemerxka Ilenerra. Tpermit 3akoH Menpaens.
CraTuctudeckuil xapakTtep 3aKkoHoB ['. Menpaens.

T. Mopras - co31atesnb XpOMOCOMHOM TEOPUM HACIEACTBEHHOCTH. CICIIEHHOE
HACJIEOBAaHUE MTPU3HAKOB. [ pyIIbl cueTUieHUs. SIBIEHHE MEPEKPECTA U HAPYIIEHHUE
cueryieHus: reHoB. PexomOuHanust reHoB. Kaptel Xxpomocom. ['eHerwka mona.
[TonoBeie xpomocombl. HacnenoBanue npu3HaKkoB, CIETUICHHOE ¢ ToJioM. ['eModums.
BzauMopeiicTBrue reHoB. MHOXKECTBEHHOE JecTBUE TeHa. OTHOIICHUE I'eH — ITPU3HAK.
[uTonnazmarnueckast HaCcJIE€ICTBEHHOCTh. MaTEepUHCKOE HACIIEIOBAHUE.

3akonomepnocmu  usmenuugocmu. MoaupuUKaMOHHAS W3MEHYHBOCTD.
KauecTBeHHBIE W KOJNWYECTBEHHBIE NPU3HAKW. BiusHHe yCIOBUU Ccpenbl Ha
KayeCTBEHHbIC MPU3HAKU. BiMsiHUE yCIOBUN Cpelbl HA KOJIMYECTBEHHBIC MPU3HAKH.
Hopma peakuuu. BapranyoHHbli psal, BApUALMOHHAS KPUBAS.

HacinenctBenHass HW3MEHYMBOCTH. [HIIBI HACIECACTBEHHOM W3MEHYMBOCTH.
I'enoTunuueckas W3MEHUYMBOCTD [uTonnazmaTndeckas N3MEHUYUBOCTb.
KomOuHaTuBHAsT HW3MEHYMBOCTh — HE3aBHCUMOE PACXOXKICHHE XPOMOCOM,
peKOMOMHAIMS TeHOB, CiIyyailHas BCTpedya rameT. MyTallMOHHAas W3MEHYHBOCTD.
MyTtanuu. KCepUMEHTAIIBHOE TTOIYyUYeHUE MyTalliii. 3aKOH TOMOJIOTMYECKUX PSJIOB
HacjeacTBeHHoM nm3mMeHunBocTd. H M BaBuioB. 3HaueHne M3MEHYMBOCTH B KU3HU
OPraHU3MOB U 3BOJIIOLUH.

I'enemuka u meduyuna. HaciencTBeHHass N3MEHYUBOCTL Ye0BeKa. MeTo bl
M3YUYCHHS] HACJICJICTBEHHOCTH YEJIOBEKAa: TeHEAJIOTMYECKUM METOJ, OJIM3HEIOBBIM
METO/I, IMTOr€HETHYECKUI METOT, OMoXMMHYeCKu MeTo 1. HaciencTBeHHbBIe 00JIe3HN
YyeJjoBeKa, UX MPUYMHBI, TpoduiakTuka. BpeaHoe BIMSHHE MyTareHOB, aJIKOTOJI,
HApKOTUKOB, HUKOTHHA HA TEHETUYECKUH armnapaT KJICTKH.

I'enemuxa u cenexkyus. Cenexuus, €€ 3a1a4M U NPAKTUYECKOE 3HAYCHHE.
MeTtonpbl cenekiuu U ux reneruyeckue ocHoBbl. Bxian H.M. BaBunoBa B pa3Butue
CEJICKIIMU: YYEHHE O IIEHTpax MHOrooOpa3us M MPOUCXOXKICHHS KYJIbTYPHBIX
PACTEHUI; 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHOM N3MEHUYMBOCTH. LIeHTpbI
MPOUCXOXKACHHUS KYJIbTYPHBIX pACTeHUW. PallOHbI OJOMAIIHWBAHUS >KUBOTHBIX.
[IpoucxoxkneHne TOMaNIHUX XKUBOTHBIX. VICKycCTBeHHBIN 0TOOp. OpomaniHuBaHUE
KaK HayaJbHBIN ATaIl CEJICKIMHU. 3HAUCHHE M3MCHUMBOCTH I 0TOOpa. OTOOp M ero
TBOpUecKas poJib. OIleHKa HACJIeACTBEHHBIX KauecTB. YucTthie TuHUM. POacTBEHHbIC
CKpEIIMBAHUA M WX 3HA4YCHUE B cesnekuuu. ['ereposuc. [lomumionaua u otnameHHas
rudpuauzanus y ;KuBoTHbIX. Pabotel W. B. Muuypuna. MickyccTBeHHbIN MyTareHes u
€ro 3Ha4YC€HUE B CEJEKIUU. MyTareHHble areHTbl. MyTaHTBI. Y CIIEXU CENEKIIMOHEPOB-
pactenneBoAoB. HoBbIE copTa MIIEHUIIBI. Y CIIEXU CEIEKIIMOHEPOB-)KMBOTHOBOIOB.

MeTtonbl BBIBEIEHUS HOBBIX COPTOB PACTCHUM, MOPOJ >KMBOTHBIX, IITAMMOB
MUKPOOPTaHU3MOB. 3HAUEHUE TECHETUKHU ISl CEJIICKUUU. buonorndeckre OCHOBBI
BBIPAILIMBAHUS KYJbTYPHBIX PACTCHUN U IOMAIIIHUX KUBOTHBIX.

buomexnonozuna, ee nanpaenenus. KnerouHas W TEHHAs WHXEHEPUs,
KJIOHUPOBaHHWE. 3HAYCHUE OWOTEXHOJOTUM ISl PAa3BUTHS CEJIEKIIMH, CEIIbCKOTO
XO035UCTBAa, MHUKPOOHMOIOTHYECKON MPOMBINUICHHOCTH, COXPaHEHHS TreHOo(pOH/Ia
MJIAHETHI. ITUYECKUE aCTIEKThI PA3BUTHS HEKOTOPHIX UCCIEAOBAHUI B OMOTEXHOJIOTHH
(KJTOHUpOBaHUE YEJIOBEKA, HAMPABJIECHHBIE U3MEHEHUS T€HOMA)

4, CucremMa ¥ MHOroo0Opa3ue OpraHu4yecKkoro Mupa




(0axkTepun, rpuodLI, TUIIAWHUKHA, PACTEHHS, )KUBOTHDIE)

Mnozooopazue opzanuszmos. 1lapcTBa XKUBON TPUPOABI: OaKTepuu, TpuOHI,
pacTeHusi, XKUBOTHbIe. Bupycbl — Hekierounble (opmbl ku3HU. OCHOBHBIC
CUCTEMAaTUYECKHE KaTETOPUH, UX COIMTOJYNHEHHOCTb.

Iapcmeo 6axkmepuii. CTpoeHUe, KUZHEACITEIBHOCTh, PA3MHOKEHUE, POJIb B
npupoae. dopma Oakrtepuii: OanMIUIBI, KOKKH, BUOPHOHBI, cOUpWUIbL. [luTaHue
6akrepuit: CopooOpazoBanue. PazmMHoxxeHne 6aktepuil. Y cioBUsl KU3HU OaKTEPUIA.
Pacnpoctpanenue 6akrepuil. 3HaueHue OakTepuil B Mpupoje. 3HaUeHUEe OaKTepHil B
KU3HU YenoBeKa. MOJOYHOKHUCIIbIE, YKCYCHOKHUCIIbIE OakTepun. bakrepun rHueHUs.
baktepun — Bo3OyauTenun 3a00JIEBaHMI pPACTEHMM, JKMBOTHBIX, YEJIOBEKA.
bone3nerBopHbie Oakrepuu: TyOepKyse3a, 4yMbl, AUPTEpUH, CTOJIOHSAKA H JIp.
[Ipodunaktuka 3a00JieBaHUA, BHI3BIBAEMbBIX OAKTEPUSIMHU.

Hapcmeo pacmenuii. botannka — Hayka O pacTEHHUSX. 3HAYCHHE PACTCHUM B
npupojie. PacreHuss Kak HMCTOYHUK aTMOC(EPHOro KHUCIOpPOJa U OPraHUYEeCKHX
BELIECTB JUISI JKUBOW MPHUPOJbL. 3HAYEHHWE pAcTEHUM g 4enoBeKka. PacreHus
NUIIEBbIE, KOPMOBBIEC, TEXHUYECKUE, JEKOpaTuUBHblE. I3ydeHue u oxpaHa
pPacTUTEIBLHOTO MUpa. 3allOBEJHUKY U OOTaHNYeCKHE cajbl. KpacHble KHUTH.

Obwee 3nakomcmeo ¢ ueemkoevimu pacmenusmu. IIpU3HAKU LIBETKOBBIX
pacteHuil. OpraHbl IIBETKOBOTO pacTEHUs] — KOPEHb, 1ooer (credenb, JUCT, MoYKa),
LBETOK, IO, CEMs1. Bricine 1 HU31IME pacTeHus. BereratnBHbIe OPraHbl [IBETKOBBIX
pacTeHull (KopeHb, 1mooer). I'eHepaTUBHbBIE OpraHbl IBETKOBBIX pacTeHUil. DyHKIMH
IreHEPATUBHBIX OpraHoB. Ku3HeHHbIE (OPMBI PACTEHUM — JI€PEBbS, KYyCTAPHUKH,
KyCTapHUYKHM, TpaBbl. Pa3HoOOpasue TpaBSIHUCTBIX pacTeHuil. OaHONEeTHuE,
NBYJIETHUE U MHOTOJIETHUE TPaBbl. 3HAYEHHUE TUKOPACTYIINX TPaB.

Xumuueckuii cocmae u KiemouHoe cmpoeHue pacmerHui. XUMUYECKUE
BEILIECTBA, M3 KOTOPBIX COCTOMT pacTeHue. Boga B pacTeHHsIX, CyXO€ BEIIECTBO
pactennii. Opranuyeckue M MUHEpalibHble BemiecTBa. benku. Kupbl. YTrieBoubl:
Kpaxma, caxap, KierdaTka (I[eJuTio103a).

Knerounoe crpoenue opranoB pacteHuil. Kinetounoe cTpoeHrne MSIKOTH IJI0/I0B.
XJ0pOIUIacThl B KJIETKAX JIMCTA. 3allaCHbIE BELIECTBA B KJIETKE: KpaxMaJbHbIE 3€pHa,
Kariy macia, 6enkoBble 3epHa. OCHOBHBIE YaCTH PAaCTUTENILHON KIIETKU: 000JI0UKa,
LUTOIUIa3Ma, SIAPO, BAaKyoOJIb, KJIETOYHBIA COK, IUIacTuibl. [loHsATHE O TKaHsX.
MeKKeTOUHOE BEIECTBO.

Bunbl  pacTUTENbHBIX TKaHEW: TMOKPOBHAs, MPOBOJAIIAS, OCHOBHa,
MexaHu4eckasi 1 o0pa3oBaTeNbHasl.

KuznenesaTenbHOCTh KIETOK. JIBmkeHune wnurora3mbl. OOMEH BeIECTB.
[TocTynneHre BEeUIECTB B KJIETKY U BBIXOJ UX U3 KIeTKH. [IpoHniiaeMmocts 000104eK
KJIETOK M [IUTOIIa3MBbl. J[eJIEeHNE KIIETOK U POCT PACTEHUSI.

Cema. CeMs NIBYIOJIBHBIX pacTeHHWil. BHemiHee crpoeHune cemeHW (Hhacou.
Cemennas koxypa. BHyTperHee ctpoenue cemenu (acomu. 3apoapimt. CeMsmos.
3apoApBIIEBhIi KOPENIOK. 3apoIbIieBbIid cTeOenek. [louedka 3apoipiima. DHI0CTIEPM.
CrpoeHue ceMmsiH OJHOJOJIbHBIX pacTeHui. CtpoeHue ceMmenu Jyka. CTpoeHue
3epHOBKM mimieHUIBl. llpopactanme ceMsaH W 00pa3oBaHHME MPOPOCTKOB.
HeoOxoaumocTh Biarv, BO3AyXa M ONPENEIECHHON TeMIlepaTypbl — YCJIOBHS
nmpopactanusi ceMmsH. JlpIxaHne cemsH. BexoxecTs cemsH. Bpemsi moceBa ceMsiH.



Xonopocroiikue pacteHus. TemnontoOuBble pacTeHus. | yOmHa 3aleiKkud CeMsH.
HanzeMHoe npopactanue ceMsiH.

Kopens. Kopenb kak BereTaTuBHBIN opraH pacteHus. OyHKIuu KopHs. Byl
KOpHE#l: TiaBHBIA, OOKOBbIE, MpuaarouHbie. KopHeBbie cuctembl. CTep:kHEBas U
MOYKOBarasi KopHeBasi cucrema. KopHeBoe muraHue pacTeHuid. BcacblBaHWE BOIbI
kopHsiMu. KopHeBoe naBiieHune. BinsiHue temriiepaTypbl Ha JKU3HEIEATEIBHOCTD
KOpHEH. MuHEpabHOE TIMTAaHWE pacTeHuu. ['uapononuka. JlpIxaHwe KOpPHEM.
Kitlerounoe cTtpoeHHe MOJ040ro KOpHs. 30HbI KOpHS. KOpHEBOM 4YeXJMK M 30HA
nenenus. 3oHa pocta. Poct kKopHs B JuiMHY. 30Ha BcachbiBaHUs. KOpHEBbIE BOJIOCKH.
BHyTpenHee cTpoeHHME KOpPHS B 30HE BCACBIBAHMSA: IOKPOBHAs TKAaHb, KOpa KOPHS,
cocynsl. 3oHa npoBeneHus. KamOuii u ero padora. [lpummunka kopHsi. BerBienue
KOpHs. YIpaBJICHUE BETBICHUEM KOpHEH. BiusiHMEe KOpHEW Ha IUIOJOPOAUE MOYBHI.
Bo3snaelicTBue uenoBeka Ha KOPHEBBIE CUCTEMbl KYJIbTYpHBIX pacTeHuil. OO6paboTka
MOYBbL. Y 100peHHUs: opranndeckue u MuHepanbubie. [lonkopmka. Hutpatsl. [lonus u
ocyumieHue nouBbl. Bunomsmenenue kopHeil. Kopaemnoasl. KopHeBble KkiyOHU.
bakTepuanbHble KITyOSeHbKU. 3€TI€HbIE YIO0OPEHMUS.

Iloébez. Ctpoenue nobera u ero ocHoBHble GyHKIHUU. YacTu mobera: cTedenb,
JUCThs, MOYKU. Bepxymieynass mouka, OokoBble mouku. I[lazyxa nmcra. VY3en.
Mexnoysnue. JlucropacnonoxkeHue: O4YepelHOe, CYNPOTUBHOE, MYTOBYATOE.
[IBeToHOCHBIM moOer. Bo3ayiHoe nutanue pacrtenuid. Jlucrosas mo3zauka. [louka —
3auatouHblii mober. CtpoeHue mouku. lloueuynwie yemryuw. 3ayaToOuHbBIM CTEOEIEK,
3a4aTOYHBIE JIMCThs, 3a4aTOYHbIE MOYKU. BererarnBHas mouka. l[BeTouHas mouka.
@opMUpOBaHUE TOYKH: KOHYC HapacTaHUs, BEpXyLIeUHbI pocT nobdera. Bersinenue
nooeros. Kynienue, 1epHOBMHA, CISLIME TOYKHU. YTIPABIEHUE POCTOM U BETBICHHEM.
[Tpumumnka Bepxyiku nodera. [laceinkoBanue. PaznooOpasue noderos. Y ITMHEHHBIE
U yKOpoueHHble TmoOeru. PasHooOpasue mo0OeroB IO HaMpaBJICHUIO pPOCTa:
MPSAMOCTOSIYMN, TTPUNOJHUMAIOIIUMCS, JEKAINUNA, TOI3YUYNH, BBIOIIUNCS, Ja3dIlue,
nuanbl. [lom3eMuple mobern. DYHKIMHM TOJA3EMHBIX T00eroB. BumonsMeHeHUs
M0JI3EMHBIX MTOOETOB — KOPHEBHUINA, KITyOHH, TYKOBHUIIHI.

JIucm. Pa3nooOpa3ue nucTheB 1Mo ¢GopMe U pasmepaMm. BHemrHee cTpoeHUe
nucra. [InactunHka, yepemok, ocHoBanue. [IpunmctHukn. YepemkoBble JTUCTHS.
Cupgaume inmctbs. Ilpoctbie M cioxkHble JUCThA. DOpPMBI  CIOXKHOTO JIKCTA!
TPOUYATOCTOXKHBIM,  IMAIBYATOCIOKHBIA, MEPUCTOCIONKHBIM,  MAPHOIECPUCTHIN,
HenapHonepucThii. Pa3HOOOpa3ue IUCTOBBIX IMIACTUHOK. JKHIKOBaHWE JMCTOBOU
IJIACTUHKHU: TapajulelIbHOE, IyroBoe, cerdaroe. KietouHoe CTpoeHue JucTa.
Kyrukyna. CTpoeHue KOXKHWIBI, KaK IMOKPOBHOW TKaHW. YCTBHIIE. 3aMBIKAOIIKE
KJIeTKHU. YcTbuuHas menb. OCHOBHAs TKaHb JIMCTA: cTos04yaTas TKaHb M ryoOuaras
TKaHb. [[poBoasas TkaHb.

[TpoBogsmuii my4dok. CutoBuaHbIE TpyOku. BosokHa. 3eneHble JTUCTbS —
Oprasbl Bo3AyIHOro nutanus. OOpa3zoBaHHe B JUCTHIX OPTaHUYECKOTO BEUIECTBA —
kpaxmana [lpeBpalieHre opraHM4ecKrux BEIIECTB, OOpa30BaHHBIX B XJIOPOILIACTaX.
dorocunre3. 3HaueHue cBeTa ans oOpazoBaHus xjopoduuia. CBs3b MeXAy
CTpOEHHEM JHCTa U (PyHKIMEW BO3AYyIIHOro HUTaHus. ['a3000MeH. CBSA3b MEXIY
apixanueMm U ¢orocuHTe3oM. Mcnapenue BoJbl pacTeHUEM. 3HaYeHHE ISl paCTeHUN



ucnapenust Boabl. Jlucrtonan. 3HaueHue aucronana. JIucronaaHele U BEUHO3EIEHBIC
pacTeHusl.

Cmeoens. Ctpoenue crebns. DyHKUUM CTEONIA: OMOpHAs, TPAHCIOPTHAs,
doTocuHTe3Upyoas, 3amacaroniasi. Poct crebns B miuHy. BHemrHee cTpoeHue
cTebna. Bepxymieunslii pocT, BCTaBOUHBIA pOCT. BHyTpeHHee cTpoeHue cTels.
Cepauesuna. Kopa apeecnoro crebus. Poct crebms B Tonmuny. ['onquynbie Koblia.
Pannsia npesecuna. [lo3anss npesecuna. [lepenBuxeHue BoIbl U paCTBOPEHHBIX HEM
MUHEPAIbHBIX M OpPraHMYecKUX BemlecTB. llepeaBukeHune mo cTeOII0 PacTBOPOB
OpTraHUYECKUX BEIIECTB, 00PA30BABIINXCS B JIUCThSIX MPU (DOTOCUHTE3E.

Bezemamuenoe pazmnoicenue. ECTECTBEHHOE BET€TATUBHOE Pa3MHOKEHUE —
pa3MHOXXEHUE PACTEHUM C TOMOIIbI0 BETEeTaTUBHBIX OpPraHoB. Pa3mMHOXeHue
MOJ3yYMMU TMoOeraMH, KOPHEBUIAMH, KIYOHAMH, JYKOBUIIAMH, JIUCTHSIMHU,
KOPHEBBIMH OTIPBICKAMH. 3HAUYEHHE BET€TATUBHOIO PAa3MHOXEHUSI B MPUPOJIE.
HckyccTBeHHOE — BEereTaTMBHOE  pa3MHOXEHUE.  PasMHOXkeHue  moOeroBBIMU
YEepeHKaMHu, OTBOJKAMHU, KOPHEBBIMU YEpPEHKaMH, JIUCTOBbIMH YEPEHKAMMU.
PazmuoxeHne npuBUBKO. Pa3MHOKEHME KYJIBTYpPOU TKAHMU.

Ileéemoxk u nnaoo. llBetok U ero crpoeHue. YacTu IBETKA: IIBETOJIOXKE,
[IBETOHOYKKA, BEHYUK, JICTIECTKU, YallIeYKa, YAIIEJIUCTUKHN; OKOJIOLBETHUK: ABONHOM,
IIPOCTOM; THIYMHKA: MbIILHUK, TRHIMUHOYHASI HUTh; TIECTUK: 3aBsI3b, CTOJIOUK, PHUIbILIE,
cemsizayatku. Cugsuuii 1BeTOK. THIYMHOYHBIN IIBETOK (MY>KCKOM), MECTUYHBIN
1BeTOK (>keHCckuil). OMHOIOMHBIE U JBYJOMHBIE PACTCHUS.

Cougetus. IIpocTbie conBETHS: KUCTh, KOJIOC, MOYATOK, KOp3WHKA, TOJOBKA,
30HTHK, IUTOK. CIIOKHBIE COIBETHS: METENKA, CJIOMHBIM 30HTHK, CJIOXKHBIN KOJIOC.
OnbuieHne pacTeHU HACEKOMBIMHA U BETPOM.

OnbuleHnEe — MEPEHOC MBUIbIBI C THIMMHOK HA PhUIbLIE NecTuka. [lepekpectHoe
OIIBLJICHUE. Hexrap. Hexrapauku. HacexomoomnsuisieMblie pacTeHus.
[Ipucnoco0aeHHOCTh 1BETKOB K OMBUICHUIO ONPEIEICHHBIMU HACEKOMBIMH.
Berpoonbsuisiembie pactenusa. CamoonbuieHHe. FICKyCCTBEHHOE ONbLICHHUE.

OnnoaoTBOpeHHE y LBETKOBBIX pacTeHuid. CTpoeHue nbpuibHUKA. [IbuibIIEBOE
3epHo. Ilpopactanme mwutbnbl. [IbutbnieBeie  TpyOku. Crhepmuu. CrpoeHme
ceMs3adyaTka. 3apobliieBblii Memiok. IlojioBble KIETKM — rameThl. SifiexneTka.
entpanbHas kietrka. OIUIOJOTBOPEHUE — CIUSHHE TOJIOBBIX KIETOK. 3UTOTa.
JIBOliHOE OIUIOJOTBOPEHUE, OTKPbITOE pycckuM yuenbiM C.I'. HaBammnbim (1898 r).
O6pazoBaHue CEMEHH U TUI0JIa. 3apOIbIIil. DHIAOCTIEPM.

Cema. CemenHas koxypa. OxonomnonHuk. I[Imoael: OJHOCEMSHHBIE W
MHOTOCEMSIHHbIC, CyXH€ W COYHBbIC. BHIBI TJI0/OB: KOCTSHKA, Aroja, s0J0KO,
3€pHOBKa, CEMsHKa, OpeX, JKelydb, Kopobouka, 000, cTpydok. CrocoObl
pacrpocTpaHeHUs IUIOJOB W CEMsIH: BETPOM, BOJOM, >KMBOTHBIMH, YEJIIOBEKOM,
caMopa3OpachIBaHHEM.

Pacmenue — xncusoni opzanusm. OCHOBHbBIE KU3HEHHbIE (PYHKIIMU PACTEHHIL:
MUTAHUE, JIbIXaHUE, POCT, Pa3BUTHE, Pa3MHOKEHUE, U3MEHEHUSI MOJI BO3/IEHCTBUEM
dakTopoB BHemHEH cpeapl. OOMeH BerecTB. CHHTE3 CIIOKHBIX BEIIECTB U3 MPOCTHIX.
[IpeBpamenne sHepruu Tpu OOMEHE BEmIeCTB. B3auMOCBS3b MEXIy OpraHaMu
pactenus. [lepenBrkeHre BEMIECTB U OTIOKEHHE 3armacoB. CrocoObl IEpeIBIKECHUS



BELIECTB MO pacTeHuto. CrnocoObl OTIOKEHUS 3alacoB M UX MCIHoJIb30BaHue. Poct
pPacTEHHI U CMEHA OPTraHoB.

Mmnozooopasue pacmenuii. Ilonsatue o cucremaruke. Otaen, Ki1acc, HOPAIOK,
CEMENCTBO, poA, BUA. Bua — ocHOBHasA equHULIA CUCTEMATUKU. OCHOBHBIE OTIEIIBI
pacTECHUM.

Booopocau. O6mas xapakrepuctuka Bojiopocieil. OTen 3eJ1eHbie BOJIOPOCIH.
CrpoeHue xnamMuoMOHaAbl. becrnosioe U MoJ0BOE Pa3MHOKEHUE XJIOMHIOMOHA/IBI.
CrpoeHne M pa3MHOXKEHHE XJIOpEJUIbl. MHOIOKIETOUYHBIE 3€JIEHBIE BOJOPOCIH.
Crtpoenue u pa3MHO)KeHUE ciuporupbl. CTpoeHue U pa3MHOKEHUE yaoTpukca. Otaen
Oypble Bojopociu: namuHapus u pykyc. OTaen kpacHsle Bogopociau. MHorooOpasue
Y 3HaYCHUE BOJIOPOCIIEH.

Omoen Moxooopa3znwie. I1leueHouHbIe U TUCTOCTEOETBbHBIE MXU. MapiaHIus 1
pUYYMs  TPEACTABUTENM TEYEHOYHBIX MXOB. C(CTpoeHHe KyKYIIKHHAa JIbHa.
PasmHOoxkeHne KykymkuHa JbHa. CTpoeHHME M pa3MHOXKEHHE Mxa cdarHyma.
O6pazoBanue Topda u ero 3HauUCHUE.

Ilanopomnuukooopasnwvie. 1lanopoTHuku, XxBomwy, IulayHsl. CrpoeHue
NAnoOpOTHUKOB. Pa3zMHOXkeHMe manopoTHUKOB. CriopaHruii. 3apocToK. ApXEroHHH.
AnTepuaun. XBOUIM-OCOOEHHOCTH CTPOEHUS M Pa3MHOKEHHUs. XBOII IIOJEBOM.
[Inaynei-ocobeHHOCTH CTPOCHUSA U Pa3sMHOXKECHUS. Pa3znooOpa3ue
nanopoTHUKOoOpa3HbIX. [IpeBHre nanoporHukooOpa3Hbeie. OOpa3oBaHUE KAMEHHOIO
YIJIA U €70 3HAYCHUE.

Omoen [Tonocemennvle. OOUME TPU3HAKA TOJIOCEMEHHBIX. XBOWHBIC
pactenus. CtpoeHne cocHbl. CTpOECHUE KEHCKOW MHUIIKU COCHbL. CTPOEHUE MYKCKOU
IUIIKA  CcOCHbl. OmnbUIEHHE W  OINIOJOTBOpPEHHE Yy cocHbl. CTpoeHue U
pacnpocTpaHeHue ceMs COCHbl. Pa3HooOpasue TrojIoCeMEHHBIX. 3HauyeHHE
rojloceMeHHbIX. OUTOHLUIBI.

Omoen Ileemkoevle pacmenus. OOIME TNPU3HAKA IIBETKOBBIX, WIH
MOKPBITOCEMEHHBIX pacTeHui. MHOrooOpasue 1BeTKOBbIX pacTeHuit. Knaccudukarms
LBETKOBBIX pACTEHUW. JlelleHMe LBETKOBBIX PAaCTEHUM Ha KJIAcChl U CEMEWCTBA.
OTnuunTeNnbHbIE MPU3HAKK JBYAOJBHBIX M OJHOAOJBHBIX pacTeHHil. OCHOBHBIE
CEMENCTBA BETKOBBIX PACTEHUM.

CewmeiicTBo KkpecrtorBeTHble. [lukas peapka. OOmme MpU3HAKK CEMEWMCTBA.
OcobenHoctn  cTpoeHHs 1BeTKa. MHorooOpasue mpeacraButenein. [lmomaw
KpecTouBeTHBIX. OTOPOAHBIE U MOJEBBIE KYJIbTYphl. Kamycra, penbka, TypHEIc U ap.
TexHnueckue KyJIbTyphl.

CemeirictBo  Poszousernbie. IIIMMOBHUK — TOPEACTAaBUTENb  CEMENCTBA
po3onBeTHbIX. OOImMe TPU3HAKKW PACTeHUM cemeiicTBa. MHoOrooOpasue pacTeHui
cemelictBa IlnogoBeie nepeBbs: s0JIOHS, Tpylla, BUIIHS, CIMBA, NEPCHUK, aOpHUKOC.
SrogHble KyNbTYpbl: MajlvHa, 3€MJISIHUKA, KIyOHMKa W 1p. JlekopaTuBHBIE H
JIEKapCTBEHHBIE PACTEHUS.

CemeiictBo  MotsuibkoBbie  (boOoBbie). OOmme mnpu3HaKu ceMencTBa
MortbuibKOBbIE. ['OpOX TOCEBHOM — MNPEACTABUTENL CeMeUCTBa MOTBUIBKOBBIE.
Crpoenune 1BeTka. PasHooOpasue pacTeHuil cemeilcTBa. 3HAY€HHWE paCTEHUU
cemeiictBa. [IumeBbie pacteHus: ¢aconb OOBIKHOBEHHas, cosl, apaxuc. KopmoBbie



pacTeHus: JIOUEpPHA, BHUKA, JCIAPLET, CWIOC. JleKOpaTUBHBIE M JICKAPCTBCHHbBIC
pacTeHus.

CewmeiictBo IlacnenoBbie. OOmIue MNpU3HAKKM U Ppa3HOOOpa3ue cemMmeicTBa
[Tacnenossie [IpeacraBurens ceMeUCTBA — NACJIEH YEPHBIU. [ [MIeBbIE, NEKOpATUBHBIC
U JICKapCTBEHHBIE pACTeHMsI ceMelcTBa: kaprodenb, OakiakaH, TOMAaThbl, Mepell
OJHOJICTHUM. SIIOBUTBIE PACTECHUSI.

CemeiictBo CnoxHorBeTHeie OOmMe TpPU3HAKKM PpACTEHUN ceMelcTBa
Cnoxunongernsie. [[BeTku TpyOuaThie, I3bIYKOBBIE, BOPOHKOBUHEIE. [IpeacTaBuTenb
CEeMENCTBAa — OJyBaHYMK JIEKAPCTBEHHbIH MHOrooOpasue pacTeHHil ceMencTBa
Cnoxunongernsie. [lumieBble pacTeHUs ceMENCTBa: MOACOJHEUYHHUK OJHOJICTHHM,
canar. JlekopaTUBHBIE PACTEHUS CEMEWCTBA: aCTPbl, TEOPTUHBI, XPU3AHTEMBI U JIp.
JlekapCTBEHHBIC pPACTEHUSI CEMENCTBA: OJYBAaHYMK JICKAPCTBECHHBIM, pOMAIIIKa
Hemnaxyuasi, OJIbIHb, POMAIIIKa JEKapPCTBEHHAS.

CewmeiictBo Jluneitnbie. OO1IMe npU3HAKK pacTeHUM cemeiicTBa JlumenHsble.
[IpeacraBuTenu cemencTBa — TIOJIBIIAH, JIAH GBI Maickuii. MHOTooOpasue pacTeHuit
cemercTBa Jlunennsle. [luiespie pacTeHus: JIyK penyarsiii, 4eCHOK. OUTOHIHUABI —
JeTyyue BeuecTtBa. JleKOpaTUBHbIE pACTEHUsS: JWIMA, Clap:ka. JlekapCcTBEHHbIE
pacTeHus: ajuo?d APEBOBUIHBIN, KyIICHA JICKAPCTBEHHAs, JIAH/BIII MAaUCKUN.

CewmeticTBo 3nmaku. O01ue npu3Haku ceMmeicTpa 3naku. [limenuia - BaxHeiIee
pacrenue cemeiicTpa 3naku. [Iimennna tBepaas u markas. [limenuna o3umas u sipopasi.
®da3bl pazBuTHsi. MHOTOOOpa3ue pacTeHuid ceMeicTBa. BaxkHeilre B X0351iICTBEHHOM
OTHOIIEHHM pACTEHUsS CEMEWCTBA 3JaKu: KyKypy3a, pOXb, SUMEHb, OBEC, PHC,
CaxapHbI TPOCTHHK.

Pa3Butue pacturenbHOoro mupa Ha 3emiie. [logBiaeHne MEPBBIX PACTUTEIBHBIX
OpraHn3MoB. BO3HMKHOBEHME MHOIOKJIETOYHBIX pacTeHWW. BpIxoxn pacTreHuid Ha
cymy. Ilcunodurel. Pazputre HazeMHoi#l pacturensHOCTH. [lanieoboTannka

Tpubur. OOmas xapaktepucThka rpuOoB. ['pubHUINA win munenuid. [udsb.
[TnonoBoe Teno. CTpoeHue NuISImoYHbIX TpuOoB. TpyOuaThie U MiIacTUHYATHIC TPUOHI.
Cumbuo3. Mukopuza. Cbe100HBIC U STOBUTHIC TPUOBI.

[lnecHeBbie TpuObI — MyKOp U TeHUIWUL Vcmons3oBanwe TpuOOB B
MPOU3BOACTBE aHTHOMOTUKOB. Jpoxcku. CTpoeHue apoxokei. ['pulbl — mapas3utsr:
TOJIOBHS, XJIeOHas pikaBurHA. [ puObI — TpyTOBUKH. boJIe3HU YeloBeKa U )KUBOTHBIX,
BBI3bIBa€MbIE TpHOaMHu.

Jluwainuku. CTpoeHUE JIUIIAWHUKOB: KYCTHUCTBIC, JIMCTOBATHIE, HAKUITHBIE
numaiauky. Cnoesuiie. JIMMaiHUK — CAMOMOTHYECKUE OpraHu3Mbl. PasMHOXKeH e
JIUIIAHHUKOB. 3HAYEHUE JTUIITAHUKOB.

Pacmenua u okpyycarwowan cpeoa. PactutenbHbie cooOiectBa. Pactenus
€JIOBOTO M COCHOBOTO JiecoB. PacTenus nyOpassl, Jiyra, 0osoTta. [Ipeobnanaromme u
CONMYyTCTByIOIIME BHABI pacTeHuid. CTpyKTypa pacTUTEIBLHOIO COOOIIECTRA.
HanzemHast sipycHOCTh B pacTUTENbHOM cooOmiecTBe. [lom3eMHass sIpyCHOCT®.
Ce3oHHBIC W3MEHEHHSI B pAaCTUTENLHOM coobmectBe. CMEHa pacTUTENbHBIX
cooOmiectB. Propa W pacTUTENIbHBIM TOKPOB, WM PACTUTEIBHOCTh. BrusiHue
PaCTUTENBHOTO COOOIIEeCTBA HAa OKPYXKAWOIIyl0 cpeny. BimsHume 1meca Ha
OKpYXKalolllyto cpeay. PacreHuss — mokaszaTenu 3arps3HeHHs] cpelbl. 3amnura
OKPYXarUIEH CPelibl 3€JIEHBIMA HACAXKICHUSIMU.



300102u5 — HAYKA 0 HCUBOMHBIX.

CX0ACTBO U pa3Inuue MEXAY )KUBOTHBIMU U pacTeHUSIMU. OCHOBHBIE OTIMYHS
KUBOTHBIX OT JAPYIMX TPYIIl KUBBIX CyHIECTB. [ 1aBHOE OTIMYME OJHOKJIETOUYHBIX
’KUBOTHBIX OT MHOTOKJIETOYHBIX. MUp JKMBOTHBIX U €ro 3HaueHue B npupoje. Oomue
IPU3HAKU KUBOTHBIX. OCHOBHBIE €IUHUIIBI CUCTEMATUKU: BU[IbI, POJIbI, CEMENCTBA,
OTps/IbI, KJIACChl, TUIIBI, MOAUAPCTBA, HapcTBa. [louBooOpa3zyromas poib >KUBOTHBIX.
3HaueHUE PaCTEHUM B )KM3HU )KUBOTHBIX. 3HAUCHUE KUBOTHBIX JIJI YEJIOBEKA.

Oonoxnemounsvie rncusomuvie unu Ilpocmeiimue. OO XapaKTepUCTUKA
npocTtedmx. OCHOBHBIE TUITBI OJTHOKJIETOYHBIX >KUBOTHBIX.

OObIkHOBEeHHAs1 aMe0a Kak MPEeJCTaBUTENb KOPHEHOXKEK (capkoaoBeie). Cpena
obuTaHus, cCTpoeHue U mnepeaBuxeHue ameObl. JloxkHoHOXkKkH. [IuTanue. JlpixaHue.
Breienenne BemecTB KUBHEACATENBHOCTU U U30BbITKAa BOJAbl. CoKpaTuTeslbHas
Bakyosb. OOMeH BemiecTB. Pazmuoxenue. THnuctupoBanue.

3elieHast OBIJIeHA KaK MPEeACTaBUTENb KIYTUKOBBIX. Cpefa oOuTaHusi, CTpoeHUE
U IIepeIBMKEHUE. BOJIIBBOKC — KOJIOHUAIIBHBIE )KT'YTUKOBBIE IIPOCTEHUIIINE.

Undyzopus-tydenbka. Cpena oOWTaHMs, CTpPOEHUE U MEpPEABUKECHUE
uHdy3zopun tydenvku. [luranue. [pixanue u BoieneHue. CokpaTUTEIbHbIC BaKYOIIH.
Pa3zMmHoOXeHne — 6ecrionoe u 1mojoBoe (KoHnbroramus). PasHooOpasue nHby30pHuid.

Manspuitasii  mapasut. Cpega oOurtanus. Xo3zseBa mnapasuta. Ponb
MaJISIpUUHBIX KOMApOB.

JKu3Hb OJIHOKJIETOUHBIX JKMBOTHBIX TIPU HEOJAroONpHUATHBIX YCIOBUSIX.
PoncTBenHbIE B3aMMOOTHOIIEHUS IPOCTEUINX. 3HAYEHUE MTPOCTENIINX B IPUPOJIE U
®KU3HU dYenoBeka. [lapazutuueckue mpocTeime, BO30OyauTenu 3a00JeBaHUMN
YeJI0BEKa U KUBOTHBIX: MAJSIPUIHBIN TJ1a3MOIUM, TU3EHTEepUiiHas aMme0a, KOKITUIMS,
rperapuHa u Jp.

Mnozoknemounvie ncueomuvte. Tun Kuweunononocmmuwvie. OO0
XapaKTepUCTHKA THUMNA KUIIEYHOMOJOCTHBIX KaK JIBYXCJIOMHBIX MHOTOKJIETOYHBIX
#®uBOTHBIX. [IpecHoBomHas ruapa. Cpena oOutanusi, 0OCOOCHHOCTHM BHEIIHETO U
BHYTPEHHETO CTpPOCHUS H >ku3HeaesTenbHocTU. Juddy3Has HepBHas cucrema.
PazapaxxumocTs, pedexchel. CTpekarenbHble kKieTku. Perenepanus. [IpomexxyTounbie
kieTku. OCOOCHHOCTH KIJIETOK MHOTOKJIETOYHBIX >KHUBOTHBIX Ha MPUMEPE THPHI.
Pazmuoxenne ruapel. becnonoe pasMHOxkeHue — mnoudkoBaHue. [losoBoe
pasmHOxkeHue. OmrogoTBopeHrne. MHoroobpasue u 3HAYCHHE KHUIIIEYHOTOIOCTHBIX.
[Tomuner. O6pazoBanue konouuii. Kopanoseie pudbsl. Meayssl.

Tun naockue uepeu. XapakKTEpUCTHUKA INIOCKUX YEPBEU KaK MapEeHXMUMATO3HBIX
KUBOTHBIX. Knaccudukarus turna.

benas mnmaHapusi Kak MNpeACTaBUTENb Kiacca pecHUYHble uepBU. Cpena
obutanus. JIByOokoBas cummeTpus. KokHO-MyCKynbHBI Memok. OpraHbl
Pa3MHOXXEHUS: SIMYHUKH, CeMEHHUKH. CBOOOTHOKUBYIIIUE TIJIOCKHE YEPBHU.

[leyeHOUHBIN COCaNBUIMK KaK IpPEACTaBUTENb Kiacca cocaibluuku. Cpena
obutaHusi, cTpoeHMe u mnutaHue. Pa3mHoxkeHue u paszButue. IloHsaTue o
MPOMEKYTOUYHOM M OKOHYATEIIbHOM X03dauHe. [{ucra.

brerumii ienenp Kak mpecTaBUTeNh Kitacca JJeHTOouHbIe yepBr. Cpena oouTaHus,
cTpoeHue W nuTaHue. ['oyioBKa, mieilka, wieHucToe Teno. OTCYyTCTBHE OpPraHoOB




numeBapenus. PasmHoxenue u passutne. Dunna. [IpoMeKyTOUHBIM XO3SUH.
OKOHYATENbHBIN XO35IMH. DXUHOKOKK.

[Ipoucxoxnenue IUIOCKMX 4epBei. Ilnockue 4dYepBu Kak BO30YIUTEIH
napa3uTapHbIX 3a00JIEBaHUN y YeTIOBEKa.

Tun kpyznvie uepgu. XapakTepucTuKa TUIA KpYyTibix uepBed. Knaccudukanus
Kpyriabeix yepBed. YenoBedeckas ackapunaa. Cpena obutanusi. BHelHee cTpoeHue.
KoxHo-MycKynbHbINM MemIOK. [Toocts Tena. Opranel nunieBapeHus. PasmMHoxxeHue u
pasButue. JImunaka. MenuuuHckoe 3HadeHue. Kpyriible 4epBy — ImapasuThl 4EJI0BEKa
U KUBOTHBIX. [lpucnocobnenuss k mnapasuTusmy. boppba ¢ mapasUTHUECKUMU
yeppsimu. Poinb K. . Ckpsibuna.

Tun xonvuamuwte yepeu. OO1Ias XapakTepucTuka Tuna. Knaccudukarusi.

JloxneBoil 4YepBb KaK MPEACTABUTENIbL MAaJOIIETUHKOBBIX uepBend. Cpena
obutanusi. Buemnee crpoenue. llletunku. KoxxHO-MycKynbHBIM Memiok. [1oiocTsb
tena. Oprasel NHIIEBAPEHUs. 3aMKHyTass KpOBEHOCHas cucreMa. BelnenurenbHas
cucrteMa. HepBHas cucrema. OKOJIOTIIOTOYHOE HEPBHOE KOJbLO. HepBHBIE y31BI —
ranriuu. [losmoBas cucrema. PasmHoxeHue.

MHoroo6pa3ue KonbuaThIX yepBeil. MHOTOIIETUHKOBBIE — HEPEU 1A, TIECKOKMUII.
Oco0eHHOCTH CTPOEHHS] MHOTOLIETUHKOBBIX YEPBEil.

Tun monntocku. O01As XapaKTEPUCTUKA TUIA MOJUIFOCKHU, WA MSITKOTEIbIE.
Knaccuduxanmus.

OOBIKHOBEHHBIN MPYAOBHUK Kak MpeAcTaBuTeNb OproxoHorux. Cpega oOutanus
U CTpoeHue npynoBuka. PakoBuHa. HacTu Tena: TynoBHUILE, TOJIOBA, HOra. MaHTus.
Mamntuitnas nosiocts. [Tutanue. Jpixanue. Jlerkoe. KpoBooOpamienue. PazmHoxenue.

be33zyOka kak mpeacTtaBUTeNb OBYCTBOpuYaThix. Cpena oOUTaHUS U CTPOCHHE
0e33y0oku. @opmupoBanue xeMuykunbl. [luranue. Cudonsl. [pixanne. KpoBeHocHast
Y BBIICIIUTENbHAS CUCTEMBI. Pa3MHOXEHUE, pa3BUTHE JTUUYHUHOK.

MmuoroobOpasue ¥ 3HaYe€HHWE MOJUIIOCKOB.  bproxoHorne  MOJUTIOCKH.
JIBycTBOpUaThie MOJLTIOCKU. ['0JI0BOHOTHE MOJUTIOCKH (KaJlbMapbl, OCbMUHOTH).

Tun unenucmonozue. O0mas xapakrepuctuka tTuna. Knaccudukarms.

Knacc pakooopasznusie. Peunoii pak. Cpena ooutanus. OcCOOSHHOCTH CTPOSHUS
U OKU3HEACSITCNIBHOCTH. XWUTHUH, HAPYXHBIA CKeJIeT. [ 0loBOrpyab, OPIOIIKO.
BunonsmMeHeHne KOHEYHOCTH: BEPXHHUE YENFOCTH, HUKHUE YEIIOCTH, HOTOYENIOCTH,
KJICIIHU, XOJWJIbHbIE, OplouiHble HOXKH. JIuHbKa. BHyTpeHHee cTpoeHue peyHoro
paka. Myckynarypa. CmemaHHas noJoCTh Tena. [IummeBapuTenpHas cucTeMa.
KpoBenocnast cucrema. ['azoo0meH. KaOpbel — BBIpOCTBI KOHEUHOCTEH. OpraHsl
BbIJIeJIEHUA — 3eJieHbIe kene3bl. HepBHas cuctema. Opranbl 4yBcTB. Opraisl Ocsi3aHuUs
u o0oHsHUA. CroxxkHble (haceTouHble 11a3a. Mo3andHoe 3peHue.

MHoroo0pa3ue 1 3HaueHue pakooOpa3Hbix. Husime pakooOpas3Hbie.

Knacc naykooopasuwte. llayk-kpectoBuk. Cpema oOWTaHUS U BHEIIHEE
ctpoenue. ['onoBorpynb, Opromiko. BoceMb mpocThixX 11a3. BoceMb XOAUIBHBIX HOT.
Yemroctn, Horouemoctu. lllymambna — opran ocsa3aHus. SITOBHUTBHIE KEJE3bI.
[laytunnbie OopomaBku. JloBuas cers. Oxota mnayka. Iluranue. Bueminee
numesapenue. Jpixanne. Tpaxeu u nerkue. Kposenocnas cucrema. PazmHoxenue.



Mmuoroo6paszue maykoB. Knemm. Cpena oOurtanus. MHorooOpasue Kiemien.
MenuuuHCKOEe 3HAYEHHE YECOTOYHOrO, TAaeKHOro Kieled. BeceHHe-neTHui
KJIeeBo sHiedanut. YecoTka.

Knacc nacexkomwte. Ctpoenue maiickoro xyka. Cpega oOUTaHus U BHEIIHEE
ctpoenue. JKectkue HaakpbUibd. [lepenoHuateie KpbuUlbsi. BHyTpeHHEE CTpoeHHe
ManCcKoro yka. llumeBapurensHas cucreMa. [peI3yliuii pOTOBOM —armapar.
HesamkHyTass KpoBeHOCHas cucteMa. JlpixaTenbHas cHUCTEMa —  TPAaXEH.
BriienurenbHas cucteMa — MaJbIIMTHEBBI COCYIBI M )KUPOBOE Teno. HepBHast cucrema
u opranbl 4yBCTB. [lonoBas cucrema. PazMHOkeHE HACEKOMBIX. Pa3BUTHE C MOJTHBIM
MPEBPALICHUEM U HETIOJHBIM ITPEBPALLICHUEM.

Otpsin  6abouku wnm yemyekpbuible. CTpoeHue u moBeAeHue 0abouek.
Cocymmit poroBon anmapat. Kanyctauna. TyroBeii menkonpsg. [lenkoBoacTso.

Otpsin nBykpsuibie. KomHaTHas myxa. JIvokymuid potoBor anmnapar. 3HayeHue
KOMHATHOM MyXH, Kak pa3HocurMka WHMEKIMOHHBIX OoJe3neil. OBomabl. Komapsi.
Koumrome-cocyuuii poToBoii annapaTt. MeAMIMHCKOE 3HaY€HHE KOMapOB.

Otpsan  nepenoHdaTokpbuibie.  [lwmmnasmuku.  Sineknaa. HaesnHukw.
buonoruueckuii crioco0 moaaBiIeHUs BPEISIIUX YEI0BEKY >KUBOTHBIX. OCHI, IMEHN U
MypaBbH. OOIEeCTBEHHbIE HAaceKOMbIe. [Iuensl U mMean — OMBUIMTEIN IIBETKOBBIX
pactennii. MenoHnocHas myena. JKW3Hb NUENMHOW ceMbH. [phI3ylie-TmKynun
poroBou annapar. [Tonp3a mmues.

OTpsiz )KECTKOKPBLIbIC: 00KbU KOPOBKH, JKYXKEIHUIIbI, HABO3HUKH U Jp. OTpsia
NPSAMOKPBUIBIE: TIEpEJIETHAS capaHya, Ky3HCUHKH, CBEPUKH.

MHuoroo0Opasue HacekoMbIX. Bim, 010Xy — mapa3uThl 4eJIOBEKa U KUBOTHBIX.
MenunuHCKOe 3HaueHHe 010X, BIIEH M APYrUX HAceKOMbIX. HacexoMmble — BakHOE
3BEHO B LIeTsIX nmuTanus. [louBooOpasyroiast posib HaceKOMbIX. ONBUTATEIN PACTEHUI.
OpomaiiHeHHbIEe HacekoMble. Hacekombie — 1a00paTopHbIEC dKUBOTHBIE.

Tun xopooswte. I' 1aBHBIE OCOOCHHOCTHU THUIIA XOpA0BBIX. Knaccudukarus tuna
XOPJOBBIX: TOATUI OecUYeperHble, MOJTUI YEpEeIHbIE WJIM MO3BOHOYHBIX. OOmue
YepThl MO3BOHOYHBIX KUBOTHBIX. 3HAYEHHE MTO3BOHOYHBIX.

Knacc nanyemnuku. JlaHueTHHMK — HU3IIEEe XOpAOBoe xkUBOTHoe. Cpena
0oOWTaHUS U BHEITHEE CTPOCHHE.

Knacc Kocmubwie poiowt. Peunoit okynb. Cpena oOuTaHus ¥ BHEIITHEE CTPOCHHE.
ITokpoBsl Tena u okpacka. Ckenet okyHs. [IumeBaputensHas cucteMa. JlpixarenbHas
cucteMa. 3aMKHyTasi KpOBEHOCHas cucrema. BeimenurenbHas cucrema. OOMeH
BemiecTB. HepBHas cuctema. Opranbl uyBCTB. [loBeaeHue. [ 0J10BHOM MO3T: IEPEAHNU,
IPOMEKYTOUYHBIN, CPEAHUN MO3T, MO3KEUOK U ITPOIOATOBAaThIM MO3r. CIIMHHOM MO3T.
Opranbl 3peHust — 1J1a3a, OpraHbl CIyXa, OpraHbl BKyca, ocsi3aTeIbHble YCUKU, OOKOBast
muHus.  Pednekcol ppi0. BpoxaeHHble U ycioBHbIe peduiekchl. PazmHOXkeHue.
HapyxHoe omonorBopenue. Hepect. Pazputue. 3a00Ta o motomctBe. MHOTOOOpasue
pr10. [Ipucnocobnenus k ycnousim ooutanusi. OCHOBHBIE TPYTIIIBI PHIO.

Knacc Xpaweewie porovt. Otpsin akyibl. OTpsig cKaThl. DIEKTPUUECKUE CKATHI.
XKusopoxaenue. Kinacc Koctabie peiObl. OTpsin ocerpoBbie. OTpsi KapmooOpas3HbIe.
Otpsan cenpaeoOpasubie. OTpsan TpeckoBble. Otpsin  kucrenepsie. Jlatumepus.
JIBosikoapimanie poiObl. [IpecHOBOMHBIE KHCTENEphle — MPEIKH 3€MHOBOIHBIX.



XossiictBeHHOe 3HadeHwe pbIO. [Ipombicen pwiObl. OxpaHa pHIOHBIX 3amacos.
HckycctBenHoe passenenue poi0. [IpynoBoe xXo3siicTBo.

Knacc 3emno600Hble. XapaKTEpPUCTUKA 3EMHOBOAHBIX KAK TO3BOHOYHBIX
KUBOTHBIX, CBA3aHHBIX KaK C BOJIOM, TaKk M ¢ HazemMHOU cpenou. Jlarymku. Cpena
obutanus. Buemnee crpoenue. Buyrpennee crpoenue asarymku. [lumeBapurensHas
cucrema. /[pixatenbHasi cucrema. 3Hau€HHE KOXH M JieTkuX. KpoBeHoCcHast cucrtema.
Bonbmioii kpyr kpoBooOpateHusi. Mainbiit Kpyr kpoBooOpatienusi. OOMEH BeIlecTB.
Cosiuka. HepBHast cucreMa u opranbl 4YyBCTB. Pa3MHOXXEHHE, pa3BUTHE U
MIPOUCXOXKICHUE 3EeMHOBOJHBIX. Pa3Butme. MHorooGpasue 3eMHOBOAHBIX. OTpsin
0ecXBOCTbIC: JIATYLIKHU, >Ka0bl, KBaKIIKM. OTpsi XBOCTAThIe: TPUTOHBI, CallaMaHIPHI.
3HauYeHNE 36 MHOBOIHBIX.

Knacc npecmvikarowjueca. XapakTepruCTHKA IPECMBIKAIOIINXCS KAK HA3EMHBIX
no3BoOHOYHBIX. IlpbiTKas smepuna. Cpena oOUTaHHMS M BHEIIHEE CTPOCHHE.
Buyrpennee crpoenue. Ckemer. Opranbl apixaHusd. Oprasbl  NUILEBapeHHUs.
Cepaeuno-cocynucras cucrema. Opranbl BbiieneHus. IlonoBeie opransl. HepBHas
cuctemMa. Opransl 4yBcTB. Pa3mMHOXeHHEe. BHyTpeHHee  OIUIOJOTBOPEHHME.
Perenepanus. Muoroobpasue mnpecmbikaomuxcs. Ilpucnocobienne K ycloBUSM
obutanus. Otpsn Yenryituarsle: siepuiibl, 3MeH. JInHbka. S noButhie xenes3bl. OTpsa
yepenaxu. Ilannmpe. Otpsin  kpokoauisl. [IpoucxoxkaeHHE NPECMBIKAFOIIUXCS.
IIporpeccuBHble  4yepThl  pa3BuTuA. PacuBer W BbIMHUpaHHE  JAPEBHUX
npecMmbikaromuxcs. OcBoeHue Beex cpell 00uTanus. «moxa IUHO3aBPOB)» B UCTOPHUH
3emiu.

Knacc nmuypl. XapakTeprCTHKA NITUL KaK ITOKPBITHIX MEPHSIMU TENIOKPOBHBIX
KUBOTHBIX, IPUCIOCOOTIEHHBIX K M0JIeTy. OCOOCHHOCTH BHEIIHETO CTPOEHHUS MTHII.
Cuspiii Tonyobs. Cpena oOuTaHusi W BHeIIHee cTpoeHue. IlepenHue KOHEYHOCTH —
Kpbuibs. [TokpoBsl Tena. KoHTypHOE nepo: cTBoJI, poroBeie 0opoaku. [TyxoBbie nepbs.
JIuabka. OCOOEHHOCTH CTpPOECHMS CKelleTa M MycKynarypbl ntul. OcoOeHHoCTH
BHYTpPEHHETr0 cTpoeHus ntull. IlumesapurenbHas cucteMa. JKeny1oK: xKeae3ucTblid U
MYCKYJIbHBIN oTaenbl. CkopocTh numeBapenus. [locrosiHHas BbICOKas TeMmeparypa.
Oprasbl BelIENEHUS UM pa3MHOXKeHUA. JlpIxaTenbHas cuctema. Jlerkue, BO3aylIHbIE
Memiku. J[BoitHoe nbixanue. KpoBeHocHas cuctema. Opransl 4yBCTB. HepBHas
cuctema. CioxxHoe noseaeHue. Pazmuoxxenue. Ctpoenue sitna. Pa3sutue 3apojpliia.
HacwxkuBanne. O6pazoBanue nap. ['He3noBanue. BrIBOJKOBBIE U THE3IOBBIEC TITHUIIBI.
3a6ota o moromctBe. IIpUcnocoOIEHHOCTh NTULl K CE30HHBIM SBJICHHUSIM MPUPO/IBI.
Ocemnble nTuipbl. IlepeneTHble NTULBL: YTKH, J1€0O€IU, COJOBbU, UBOJTH, CTPHKH.
[Ipuunnsl nepenetoB. CrnocoObl OpPUEHTUPOBAHWSA MNTHUI[ BO BpEeMs IEpEJIETOB.
[Ipoucxoxnenne W oOmMe 4YepThl NTUIL. YepThl CXOACTBA MEXIy NTUIAMU H
npeCMbIKAOIMMHUCS. Paznuune mexay nTuiaMu U npecMbIKaronuMmucs. [[peBHue
ntunbl. Apxeontepukc. IItuuer neca. Otpsn darmer: nectpeii maren. Otpsn
Kypunsie: psOumku, terepeBa, riayxapu. Jlukue Kypbl. XumiHble OTHIBL OTpsin
JTHEBHbIE XMUIHUKU: COKOJIbI, KOPIIYH, Tpu(bl, opibl. Otpsa CoBbl: COBBI, (PUIHHBI,
ceiun. BopomnaBatonue nruipsl. [Ipucnocobnenuss kK ycnoBusMm oOutanus. OTpsin
['yceoOpasubie: yTku, rycu, jedemu. Otpsg IluarBubel. [ITHIBI  OTKPBITHIX
MPOCTPAHCTB CYLIM. YCIOBUS OOUTaHHS B OTKPBITBIX MpocTpaHcTBax. OTpsin
Kypamu. Otpsan Hpodsl. Otpsg CrpaycooOpasnbie. [ITunbl  KylabTypHBIX



nanamadToB. Otpsn Bopobsunsie. Ponb nTHil B mpupoie v )ku3Hu yenoBeka. Oxpana
ntul. [ItuneBonctso. Pa3Benenne qomanHux nruil. [1opobl cebCKkoX035HCTBEHHBIX
NTHLL.

Knacc mnexkonumarowue. BHelHee cTpoeHne miekonuTaromux. [IokpoBbl:
BOJIOCSIHOM TOKPOB — OCTb, MOAMEPCTOK. CanbHbIE KENE3bl, MOTOBBIE IKEIE3HI,
mieunble kenesbl. Ckener. JuddepennnpoBannbie Mbliisl. BHyTpeHHee cTpoeHue
MJIEKONUTAIOUX. POTOBasi MOJOCTh, S3bIK, MU(QPEepeHIIMpOBaHHbIE 3YObl: KOPHH,
JICHTHH, 3Mallb. Pe3lbl, KIbIKM, KOpeHHbIe 3yObl. I[lumieBapurtenbHas cucTema.
Myckynuctas neperoponaka — quadparma. Opransl gsixanus. CepaeyHo-cocyaucTast
CUCTEMA: YEThIPEXKaMEPHOE CepJlE, Ba Kpyra KpoBooOpaiieHus. BeiaenurenpHas
cucremMa. Opranbl pasmHoxeHud. [lmanenta. HepBHasg cuctema: rojloBHOW MO3T,
M3BWIMHBI, KOpa OoJpIuX noxymapuil. Opransl 4yBCTB: OOOHSIHHUE, CIyX, 3pEHHE,
OCsi3aHUE U BKYC, opraH paBHoBecus. [loBenenue muekonutaronux. PazMHoxenue u
pa3BUTHE MIICKONHUTAOMMX. SHWIEKIaayIIie, Wi MEPBO3BEPU. Y TKOHOC, €XHIHA.
Cymuateie.  Ilnanenrapuele.  bepemeHHocTb.  BckapmiliBaHME ~ MOJIOKOM.
[Ipoucxoxnenne miuekonuTaromux. CXoACcTBO U pa3Inyus MEXy MIECKOIUTAOIIUMHU
U [IpeCMbIKaIOIUMUCS. VIckomaeMble peiku MIEKOMUTAIOIIUX — 3BEpO3yObIe SLIEPHI.
Otpsan Hacexomosnnele — HanOosee APEBHUE M NPUMUTUBHBIE U3 IUIALEHTapHBIX.
3emnepoiiku. OOBIKHOBEHHBIM KpoT. OObIKHOBEHHBIN €x. Otpsin Pykokpeuibie —
KpblIaThle MilekonuTatouie. ['pei3yHbl. OcoOEHHOCTH cTpoeHust 3y0oB. OTpsn
I'PBI3YHBI: IOMOBBIE MBIIIH, KPbICA, XOMSIK, T0JIEBKU. OHAaTpa. 3Hau€HHUE IPhI3YHOB B
npupofe | s 4ejloBeka. PacnpocTpaHeHue MHQPEKIHMOHHBIX OoJie3HE
napasutapHbeix 3abosieBanuil. Otpsg 3aiiueoOpasnbie. 3aiiubl. Kpomuku. Otpsia
Xumiaeie. CemerictBo Bomubu: nucuna, Bonk. CemeiictBo Komauwsu: turp, ieonapn,
pBICh, CHEXXHBIN Oapc, Aukas jecHas komka. CemeiictBo KyHbu: KyHuua, co0oib,
XOpeK, HOpKa, ropHocTaid, jacka. CemelictBo MeaBexbu: Oyphlii MenBeab, OCbIN
meaBenb. Mopckue miekonuraronue. [Ipucrnocodienne MIIeKOMUTAIONINX K dKU3HU B
Boge. Otpsan JlacToHOrue: rpeHIaHACKHUIl TIOJIEHb, MOPCKOW KOTHK, MOpkK. OTpsin
Kutoobpaznsie. Cunnii kut. Ycarbie kuthl. [lenbdhunsl. 3ydatbie kuThl. Kamranor.
KonpitHbie wmiekonutatomue. [IpucrnocoOneHre KOMBITHBIX K YCIOBHSM SKU3HH.
Otpsin [lapHokomnbiTHEIE. JKBauHbIE MAapPHOKOIBITHBIE. MHOTOKaMEpPHBIN KETYyI0K:
pyOeri, ceTka, KHUXKa, CbIayr. BepOimtobl, oenn, OapaHbl, KO3JIbl, aHTUIIOTBI, 3yOpHI,
xupadsl. JIock — ceMeiicTBo onieHel. HexxBauHbIe TAPHOKOIBITHBIE — CBUHOOOPA3HBIC
miekonutatomue. Kaban, Oeremor, cBuHbs. Otpsin HenapHokomnbiTHbie. Jlukas
jomaas, Hocopor, Tanup W aAp. Otpsa Ilpumarsl. OG6e3bsiHBl — HauboJee
BBICOKOOPT'aHU30BaHHbIE KUBOTHBIE. UYenoBekooOpa3Hble 00€3bSHBI: TOpPUILIA,
OpaHTryTaHr, ImuMnaH3e. biM30cTh YenoBeKa W YEIOBEKOOOPa3HbIX 00€3bsH.
MinekonuTaromuye, uX 3HAYEeHUE W OXpaHa. Poib MIIEKONMUTAIOUIMX B MNPHUPOJE.
3HaYeHUE MIIEKONIUTAOIIMX U YeJI0BEKa. 3BEpOBOACTBO. OXpaHa MIEKOMUTAOIIUX.
Kpacuble kHuru. CenbCKOXO35HCTBEHHbIE JKMBOTHBIE KJacca MIIEKONUTAOLIUX.
JKMBOTHOBOACTRBO.

5. Opraausm 4eJI0BeKa U ero 310pOBbe
Anamomua u Qusuonozus uenoseka. AHATOMUS 4YEIOBEKAa — Hayka,
u3ydJaromas CTPOCHHE dYenoBeueckoro Ttena. Dusmonorusi uegoBeKa — Hayka,

n3ydaromas (yHKIIUU 4eJI0BEUECKOTO0 OPTaHu3Ma U €r0 OPraHoB. MeTOoIbI U3y4eHUSI.



Opranpl M CHCTEMBI OpraHoB 4eyioBeka. OCHOBHBIE (DU3MOIOTUYECKHUE CUCTEMBI
opraHoB uenoBeka. CBsi3b MEXY CTPOEHUEM U (DYHKIIUSIMU OPTaHOB.

Tkanu opeanuzma wuenogexa. OrnpeneneHUue TMOHATHS TKaHU. TKaHU:
SIUTENNANIbHAS, COEAUHUTEIbHAS, MBIIICYHAs, HEpPBHAs. ONUTEIHAIbHBIE U
COCIMHUTEINbHBIE TKAHU, UX MPOUCXOXKICHHUE, PACIIONIOKEeHUE, PYHKITUU. MblllIeyHbIe
U HEpBHbIE TKaHW, MX CTPOCHHE U CBOMCTBA. B030yauMocTh, MpPOBOAMMOCTb,
COKpPaTUMOCThb. Pa3HOBUIHOCTH MBIIIEYHON TKaHW: TIafKasi, IMOMEPEYHO-II0N0caTast
CKeJIeTHasI, TOTIepeuHO-TIoJIocaTasi cepaedyHas. Pacnonoxenne n Gpynkiun. HepBHas
TKaHb: HEUpOHBI, Heporaus. CTpoeHue u GyHKIIUN HEHpOHA: TeNOo, NEHAPUT, aKCOH.
HepBHoe BosokHo. Cunanc. Penentop. YyBCTBUTENbHBIE, HWCIOJHUTEIbHBIC
(MoTopHBIE), BcTaBOUHbIE HEHpOoHbI, HepBHbIN nMitynbce. [IpoBenenue Bo30ykaeHus
110 HEUPOHY.

Pezynayusa ¢gynxuyuii ¢ opzanusme. Pednexropnas perynanus. Peduexc u
pednexropHas ayra. PeduexkTopHbie IIEHTPHI.

[lenTpanbHblii U TIepuQpEepUUECKUil 0TIl HEPBHOUM cucTembl. LleHTpanbHas
HEpBHAsT CHUCTEMa: TOJIOBHOM MO3r, CIMHHOW MO3r. [lepudepuueckass HepBHas
CUCTEMa: HEpBHBIC Y3IIbl, HEPBBL. be3ycioBHO-pedyieKTOpHAsT ©  YCIOBHO-
pednexropHas perynanus. ['ymopanbHas perynsius GyHKIUNA B OpraHu3Me.

Onopho-0guzamenvuas cucmema.

3HaueHHe OMOPHO-ABUTATEIILHON CUCTEMBI, €€ cocTaB. CKeleT U ero PyHKIuu:
OTNOpHas, 3allMTHAS, JBUTATEIbHAs, KPOBETBOPHAS, IEOHUPYIOIIAS.

XUMUYECKUI COCTaB KOCTeW (HEOpPraHMYEeCKHe W OpPraHUYeCKUE BEIeCTBA):
KapOOHAT Kalblus, CyJIb(daT KaJbLHs, OCCEUH, KOJIJIareH.

MUKpPOCKONTMYECKOE CTPOECHHE KOCTH. MakpOCKOMUYECKOE CTPOCHHUE KOCTH:
HaJIKOCTHUIIA, KOMIIAKTHOE BEIIECTBO, I'yOUaToe BEleCTBO, KPACHBIM KOCTHBINA MO3T,
KEJNTBIA KOCTHBIA MO3T. THIIBI KOCTEH: TpyOUaThle KOCTH, I'yOUaTble KOCTH, TIIOCKHE
KOCTH.

Ckener udenoBeka. yHkuuu ckenera. Yepemn: MO3roBOM M JIUIIEBOM OTJIETBI.
Ckener tynoumia. IlozBoHounuk. [103BoHOK: Teno, Ayra, OTpocTKU. 1103BOHOYHBIIM
KaHayt. M3ruOpl TO3BOHOYHMKA: IICWHBINA, TPYIHOHM, IMOSCHUYHBIA, KPECTIIOBBIM.
I'pynnas xnetka, pebpa, rpyauHa. CkejeT BEepXHEW KOHEUYHOCTH. [lnedeBoil mosc:
nomaTtku, Karo4uIpl. Ckener cBOOOMHON BepxHeW KOoHEYHOCTH. CKeNeT HUKHUX
koHeuHoctel. [losic HwkHMX KoHewHocTed. Tazomeie koctu. Ckener CBOOOIHOM
HU>KHEU KOHEYHOCTH.

Coenunenne koctel. HemnmoaBukHble COEOUWHEHUA: IIOB, CpacTaHHUE.
[TonynonsmxHoe coequnenue. [loaBruxHoe coennHenune — cycraB. CTpOCHHUE CyCTaBa:
CyCTaBHas sIMKa, CyCTaBHas TOJIOBKA, CYCTaBHOM XpsIll, CyCTaBHasl CyMKa, CyCTaBHas
KUAIKOCTh. DYyHKIIMU CycTaBOB. Bubl CycTaBoB.

Mpimel. MHUKPOCKONIMYECKOE W MAKPOCKOIMYECKOE CTPOEHUE  MBIIIII.
Mpelieunble BOJIOKHA. BpIOMIKO, CyXOXKWIIHS, TOJOBKH, XBOCTbI MbIll. Dacuus.
MBIIIBI-CHHEPTUCTBl M MBIIIIbI-AHTATOHUCTBI. MBIIIIBI TEJIA: MBIMIBI TOJIOBBI,
MBIIIIIIBI TYJIOBHIIIA MBIIIIIBI BEpXHEH U HIOKHEN KoHeuHOCTH. PaboTa Mbrmmr. [lonsitre
O JIBUTaTENIbHON €IMHUIIE MBIIIIIbI. JHEPreTUKA MBIIIIEYHOTO COKpaIllieHus. Perynsuus
paboThI MBIIIIII- AHTATOHUCTOB. 3HaUeHUE (PU3NUECKUX YPAKHEHUH B HOpMHUPOBaAHUH
CUCTEMBI OTIOPHI U IBMKCHUS. J[MHaMuueckast U cratudeckas padoTa.



YTomnenue, npuuuHel yromijeHus Mo, ['mnoaunamus. IlocneactBust u
npodunaktiuka runoguHamuu. OcaHka. TUN W CTENEHW HAPYIIEHUS OCAHKH.
[Ipeaynpexaenre W Je4YeHHE IUIOCKOCTONUA. YmuObl. Ilepenombl: OTKPBITHIMH,
3aKpbIThIi. PacTsbkenue cBs3ok. BeiBuxu cycraBos. [lepBas momoinps npu ymuobax,
nepenoMax KOCTEN U BBIBUXAX CyCTaBOB.

Hepenaa cucmema. 3HaueHue HepBHOM cucteMbl. OOecrieueHHUE HEPBHOM
CHUCTEMOU MOCTOSHCTBA BHYTPEHHEN cpeabl oprann3Ma. CTpOEHUE HEPBHON CUCTEMBI.
Yactu HEpBHOM CUCTEMBI: IIEHTpallbHas U nepudepudeckas. bemnoe BemecTBo mMo3ra,
HEPBHBIE BOJIOKHA.

CrnuaHoit mo3r. CtpoeHue cnuHHOro mosra. OO00J04YKM Mo3ra: TBepAas,
nayTuHHas, Mmsrkasg. CIOUHHOMO3IOBasl KHMJIKOCTb, €€ 3HaueHue. Bocxopsmmue u
HUCXOJAIME HEepBHbIe NyTU. PednexkropHas u mnpoBoxsmas ¢yHkuun. CBs3b
CIIMHHOTO MO3ra C TOJIOBHBIM.

Crpoenue u GyHKUIUHU rOJ0BHOrO Mo3ra. OTiessl ToJIOBHOIO MO3ra: MepeIHui
MO3l, CPEIHMM MO3r, 3aJHMM MO3r. 3aJHM MO3I: NPOAOJTrOBATHIA MO3I, MOCT,
MO3xke4oK. CpelHUH MO3r: YETBEPOXOJIMHUS M HOXKH Mosra. IlepemHuii MO3r:
IPOMEXYTOUHBIN MO3T, oiymapus 6osbioro Mmosra. Cteoa mo3sra. [lpogonarosatsiii
MO3I — CTpOoe€HHE, QPYHKIMH. Mo3kedok - cTpoeHue u (pyHkuuu. CpeaHuil MO3r.
Pertuxynspuas ¢opmanus. IIpoMmexxyTounblii Mo3r, ero ¢yHkuud. Tamamyc.
['unotanamyc. Ilonymapus romosHoro mosra. Cepoe u 6enoe BEUIECTBO TOJIOBHOTO
Mosra. Kopa, crpoenue u pyukuuu. M3sununsl. boposael. lonu: 1oOHas, TeMEeHHas,
3aTbUIOYHAsA, BUCOYHAs. JIumMOnyeckas cucrema.

[lepudepuueckas HepBHas cucrtema. Paznenenue nepudepuyeckoil HepBHOMN
CUCTEMBbI Ha COMAaTHYECKYIO M aBTOHOMHYIO (BeretaTuBHy10). ComaTuueckas HepBHas
cuctemMa, ee (yHKUMM. BereraruBHas HepBHasg CHCTEMa: CHUMIATHYeCKas U
napacumnartuyeckas. Poiab BereTaTUBHON HEPBHOW CUCTEMBI B PETYISUUU (DYHKIIMIA
opraHusma.

Opzanvt uyecme. Ananuzamopwvt. CTpoeHHWe W (PYHKIIUM aHAJIM3aTOPOB.
Peuenropsl. 3HaueHHE aHAIU3AaTOPOB.

3pUTENbHBIN  aHaNM3aToOp: 3PUTENIbHBIA  pPEenTop, 3PUTEIbHBIA  HEpPB,
3pUTETBHBIN IIEHTP B KOpe OONbIIMX momyinapuii. 3HaueHue 3penus. [lonoxxenue u
cTpoeHue Tnasa. ['nasHuubl, rinasHele s0m0ku. Beku, pecHuubl, 6poBu. CnesHas
xene3a, cie3bl. bemounas obonouka (ckiepa), porosunia. Cocyaucras 000J0UKa.
Panyxnas o6onouka. Ceruarka. Xpycranuk. CTEKJIOBHIHOE TeI0. X0 JIydel uepes
npo3payunyto cpeny ria3za. CTpoeHre ceTyaTKU: MajJOouKH, KOJTOOUYKH, KEITOE MSATHO.
Cnenoe mnatHo. buHOKkynsipHoe 3penue. I'mrmeHa 3peHus. bimzopykocTs,
NabHO30pPKOCTh. CIIyXOBOM aHAIU3aTOP: CIIYXOBOM peLenTop, CIIyXOBOM HEPB, KOpa
OOJBIINX MOTYLIAPHA.

3HaueHue cayxa. CTpoeHue oprana ciyxa. HapyxHoe yxo: yliHas pakoBHHA,
ciyxoBoil mpoxoa. Cpennee yxo. bapabannas nepenonka. bapabannas mojocTs.
CiyXxoBblE KOCTOYKHM: MOJIOTOYEK, CTPEMEUYKO, HaKOBaJbHA. BHyTpeHHee yXxo.
Koctnsiit nabupunt. BectuOymnsipHblii annapar. Ynurtka. [ uruena opranos ciyxa.

Opranbl paBHOBecusi. MpliedHoe 4YyBCTBO. KoO)KHasih 4YyBCTBUTEIBHOCTD:
TaKTUJIBHOE UyBCTBO, BHOpalonHoe yyBcTBO. Ocsizanue. O6onsiHuEe. OOOHSTENbHBIC



peuentopel. Opran Bkyca. BkycoBble cocouku. BkycoBele penientopsl. BkycoBas
30Ha.

Bvicuaa nepenasa oeamenvnocme. Iloseoenue. Ilcuxuka. Briciiias HepBHas
nesitenbHocTh (BH/). 3acnyru .M. CeuenoBa u W.II. IlaBnoBa B dhopmupoBanuu
yuenus: o BH/I. Bpoxxaennsie u nmpuodpereHHbie pediiekchl. TopMokeHHE YCIIOBHOTO
pednexca. opmMbl TOPMOKEHHUS: LEHTPAJIbHAS, BPOXKIACHHAS, yCIOBHAS, BHEIIHSIS.
Yyenue A.A. VYXTOMCKOro o JIOMUHaHTe. BpoklIeHHble U TPUOOpPETEHHBIC
nporpaMMbl  ToBefeHUsl. MWHCTHMHKTBI — 1ermouka Oe3yCIOBHBIX peIIeKCOB.
Paccynounas nestenbHocTh. COH M CHOBUEHHS. PUTM cHa u 60apcTBoBaHusA. Da3bl
cHa: MeqJIeHHas, ObicTpas. CHoBuaeHUs. Peds. SI3bik. Poib peun B pa3BUTHU BBICHINX
ncuxuueckux ¢ynkiui. [lo3HaBarenbHbie Tpolecchl. ONIYIIEHHE U BOCIPUSITHE.
[lamaTh:  TpoW3BOJIBHAS,  HENpPOW3BOJIbHAs.  BooOpaxenwe.  MpbluuieHHe:
CUTYallMOHHOE, TOHATUHWHOE. OMOLMHU. OMOLMOHAIBHBIE peakuuu. HactpoeHnue.
Cocrosinue addekra. Buumanue. BHemnee nposiBieHne BHUMaHUs. TeMIepaMeHT:
MEJIaHXOJIMKH, XOJICPUKH, CAHTBUHUKH, diaermatuku. Tunbsl BH/I: XymoxkecTBEeHHBIMH,
MBICIIATENIbHBIN, CMEIIAHHBIH.

Buympennaa cpeoa opeanusma. 1loHATHE O BHYTpPEHHEW Cpele OpraHusma.
KpoBb, TkaHeBas XUIKOCTb, JuMda. 3HaueHUE BHYTPEHHEW cpenbl. TpaHcropTHas
byukuus. ['ymopanbHast cBsi3b. 3ammuTHas QyHkius. KoMIOHEHTHI KpOBU: IJIa3Ma,
(opMeHHBIE 3JEMEHTHI (3PUTPOLMTHI, JEUKOUUTHI, TPOMOOLUTHI). COCTaB TKaHEBOM
xuakoctu. Jlumda, cocraB muM@ni. OTHOCUTETHLHOE MOCTOSHCTBO BHYTPEHHEU CPEIbl.
I'omeocTaTuueckas pyHKIMS BHYTPEHHEW Cpeibl OpraHUu3Ma.

CocraB kpoBu. KposerBopenune. KommoneHTsl mia3mel. [pymnmsl KpoBH.
[lepenuBanue KpoBH, JOHOPBI, pEUUNUEHTHI. Pe3yc-pakTop. DpUTpOLUTHI, CTPOCHHE
u ¢yHkuuu. ['eMornobuH, ero posib B TPAHCIOPTE KHUCJIOPOJA U YIVIEKUCIIOTO Tasa.
TpoMOoLMTHI, CBEpTHIBAIOIIAsl CHUCTEMAa KpOBU. JIEWKOLMTHI, JTUM(OUUTHI.
Nmvmynurer. 3ammutHble Oaphepbl opranusma. OtkpbiTue (aromuroza WM. U.
MeunukoBbiM. WMMmyHHast cucrema. T-numdorutsl, B-nmumdonutel, antuTena.
Ucropust nzobperenust BakiuH. 3. Jxennep. JI. Ilactep. [IpuBuBku. M3rotosnenue
7e4eOHBIX CHIBOPOTOK. BUabl IMMyHHUTETA: BUIOBOM WMMYHUTET, HACIEACTBEHHBIM
UMMYHUTET, TIPUOOPETCHHBI UMMYHUTET. AJIJIEpTHs, aJUIepTCHBbI.

Tpancnopmnaa cucmema opzanusma uenoeexka. KpoBooOpaieHue,
mumdooOpamienne. OpraHbl KpoBeHOCHOM cucteMbl. Cepaue, aopra, apTepuu,
KPOBEHOCHbBIE KallUJUISIPhI, BeHbI. Opranbl IMM(QaTHUeCKON CUCTEMBI: TUM(pATUYECKUE
y3JIbl, JIUM(paTHYECKUE cOCyAbl U Kanuisipel. CTpoeHHne apTepuid, KanuuiIpoB, BEH,
TUMQaTUYECKUX COCYIOB.

Kpyru kpoBooOpamieHusi: OONbIION Kpyr, Majblii (JIETOYHOH) KpYT.
KpoBooGparienue B cepiie.

Crpoenue u padota cepana. Muokapa. OkosocepaedHass cymka. Kiamansl
cepAla: cTBopUatkie, MoayiayHHble. OCOOEHHOCTH CEpJIEYHOMN MBIIIIBI. ABTOMATU3M.
CepaeuHblil TUKII: COKpAIICHHE, May3a. Perysnus cepIedHbIX COKpaICeHH.

JIBrKeHME KPOBH 110 cocyAaM. ApTepraiibHoe 1aBieHne. CKOpOCTh KPOBOTOKA.
Ilynec. Pacnpenenenme xpoBun B opranmsMe. lloamepikaHue IOCTOSHCTBA
apTepUANBLHOTO AaBieHus. Hapymenne aprepruaabHOro 1aBIeHUS.



['uruena cepaedHoO-cOCYyIUCTON cHCTEMBL. [IpaBWiia TPEHHPOBKHU CEPIACUHO-
COCYAMCTON cucTeMbl. 3a00JeBaHMs CEpIEeYHO-COCYAUCTON cuctemsl. [locnencTBus
runoarHaMui. IlepBas moMos npyu KpOBOTECUECHHUSIX.

vixamenvnaa cucmema. 35a4cHue IbIXxaHus. JIerouHOE JbIXaHUE, TKAHEBOE
nbixaHue. ['a3000MeH, Temnoperyssnus, rojrocoodpa3zoBanre. CTpoeHre U QyHKIUU
OpraHOB JIbIXaHMs y 4eloBeKa. JlpIxaTesbHbIC IMYyTH. BepxXHUE IbIXaTelIbHbIE ITyTH:
HOCOBasi U POTOBAsl MOJIOCTH, HOCOTJIOTKA, IJOTKA. HuKHUE nbIXaTelbHbIE IIyTH —
ropTanb, Tpaxes, OpoHxu. Jlerounele anbBeosibl. Jlerounas mmeBpa. CTpoeHue
HOCOBOH mosioctr. OOOHATENbHBIE KIIeTKUA. DYHKIIUN BEPXHUX JIBIXATEIbHBIX IMyTEH.
WNudexkunonusie 3a601€BaHus, pacpOCTPAHSIONINECS BO3AYIIHO-KAMEIbHBIM ITyTEM.
l'opranp — opran ronocooOpazoBanusi. ['onocoBbie CBA3kH. CTpOEHHE Tpaxeu MU
IJIaBHBIX OPOHXOB.

Jlerkue. Pacnonoxxenue snerkux. Jlerounas muiespa. IlpucreHounas mespa.
[IneBpanpHas monocTs. AJbBEONbI (Je€rouHble My3blpbku). Jduddysus raszos.
["a3000MeH B nerkux. TkaHeBoe AbIXxaHHUE. YYacTHE reMOTJI001MHa B TPAHCIIOPTE T'a30B.
MexaHu3Mbl JIETOYHOTO JblXaHWs. JlpIxarenpHble IBH)KEHHA. BIOX W BBIIOX.
Mexpebepuble Mbllel, avadparma. JKuszHeHHas eMKoOcTh Jierkux. HepHas
perynauus abixaHus. JlpIxaTeabHbId LEHTp. 3alllMTHBIE JbIXaTelIbHbIE pPedICKCHI.
YuxaHue u Kawesns. ['ymopanbHas peryisuus JbIXaHusl.

TpaBmbl U 00s€3HU OpraHoB JbixaHus. [lepBas momole ¥ NpPOPUITAKTHKA
3a0oneBaHul nbIxarenbHbiX nyTei. [lpuembl peanumanuu. [lelictBue kKypeHus Ha
OpTraHbl JbIXaHHUS.

Huwesapumenvnaa cucmema. Iluuwgesapenue. 11nma — NICTOUHUK SHEPTUU U
CTpouTeabHOr0o Martepuana. [lmactuyeckuii oOMeH. DHepreTMdyeckuii OOMeEH.
[InmeBapenue. Opranel nuiieBapeHus. [InimeBapuTeIbHbIE KENE3bI.

[TumeBapeHue B poToBOM MOJIOCTU. MexaHnueckass 1 XuMuueckas o0padoTka
nuiy. CiroHHBIE JKele3bl, UX ydacThe B nuineBapeHud. CTpoeHue 3yO0OB: KOPEHb,
melika, KOpOHKa, JEHTHH, 3yOHas o5Manb. Pe3lpl, KIbIKH, KOpPEHHbIE 3YOBI.
3aboneBanusi 3yooB. Kapuec, nmynbnut. CtpoeHue mnuuieBoja. Ilepexon numum B
KEITYI0K.

Crpoenue xenynka. IlumeBapenue B xenynke. JKedyJToO4dHBIM — COK.
[TumeBapurtenbHbIe PEPMEHTHI.

[InmeBapenne B kumeyHuke. DyHKIUM TOHKOTO M TOJICTOTO KHILIEYHUKA.
[Ipucrenounoe numieBapenue. Kuineunele BOpcuMHKH. BcacblBaHWE NUTATEIBHBIX
BeiiecTB. [ledens u ee posap B opranusme. XKemub. BeipaboTka >kenuu, MOYEBHHBI,
rKoreHa. Toscrast kumka. MUKpOOpraHu3Mbl KHIIEYHHUKA. ATITIEHIUKC.

HepBhas perymsnus numeBapenusi. Pa6oter WM. II. [laBnoBa. ['ymopasibHas
pEryJisAus NUILEBAPEHUS.

Kuiieunbsie MHPEKINU U UX NpeaynpeKIecHuE.

Oomen eewgecmeé u Inepzuu. IlonroroButenvHas (a3a oOMEHa BEIIECTB.
[InacTuyeckuii U SHEPreTUUECKUIl OOMEH.

Obmen oprannueckux BemecTB. OOMeH OenkoB. DyHKIUH: CTPYKTYPHO-
IJIACTHYECKAs, OIOpHas, KATaJIMTUYECKAs, 3aIuTHAS, TPAHCIIOPTHAS,
aHTUTOKCHUYECKas, sHepreTuueckas. OOMeH kupoB. ODYHKIMH: CTPOUTEIHBHO-



MIaCTUYECKast, peryjsaTopHas, TeIyIo3alluTHas, sHepreruyeckas. OOMeH yIiIeBOJIOB.
QOYHKIMU: CTPYKTYPHO-TIACTUYECKAs, 3allIUTHASl, UCTOYHUK SHEPTHUU.

O6meH Heopranuyeckux BemiectB OOMeH Bojabl B opranuzme. OOmeH
MUHEPAJIBHBIX COJIeH. MaKpO3JIEeMEHTbl, MUKPOXJIEMEHThL. 3HAUEHUE KaJIbLIUS,
Mar”usi, Kaius, HaTpus, ¢pocdopa, Xjopa, xkeiae3za, Meau, KodallbTa Il OpraHu3Ma
YeJI0BEKA.

Ponp BUTaMMHOB B oOMeHe BeliecTB. BoaopacTBopuMble BUTAMUHBI U HX
3HaueHue. AButaMuHo3bl. Butamun C. ABUTaMHHO3 - IIUHTa. Butamuusl rpymnmsl B.
AButamuno3 — 6epu-6epu. XKupopactBopumbie BuTamuHbl. Butamun A. Kypunas
ciaenota. Buramun JI. Paxwr.

Koorca. Hapyxnble NOKpOBBI Tella 4eloBeka. Koxka M ee Npou3BOIHBIC.
Crpoenne u (QyHKUMM KOXM. 3amuTHasg (QYHKIOUS KOXH. BelaenutenbHas u
npIxaTenabHas QyHKOUU Koxku. Poib KOXM B OOMEHHBIX mpoueccax. PenenrtopHas
(YHKIMSA KOXKH. YUyacTHe KOXKU B Teruioperyisinuu. bonesnu koxu. [lepBas momois
IpU TEIUIOBOM U COJIHEYHOM ynapax. bopb0a ¢ neperpeBom opranusMa. 3akajluBaHue
opranu3ma. CyIHOCTb 3aKaJINBAHUS.

Bvioenumenvnaa cucmema. Bwvioenenue. 3HaueHue BblaeneHus. Oprasbl
MOYEBBIJICIICHUSA: ITOYKH, MOYEBBIE IIyTM — MOYETOYHUKH, MOYEBON Iy3bIph U
MoueucnyckarenapHblii KaHan. Ctpoenue nodek. CtpoeHue u (QpyHKUMH HedpoHa.
OO0pazoBanue nepBUYHON U BTOpUYHON Moun. CoOupareabHble KaHAJBIbL, TI0YEYHAs
noxanka. CoctaB Mouu. [IpeaynpexxaeHne mouyeyHbIx 3a00JIeBaHUN.

Jnookpunnaa cucmema. Opradbl DSHIOKPUHHOM cuctembl. JKenessl
BHYTpPEHHEW cexpennu. JKene3pl BHENTHEN cekpelnu. JKene3pl CMEaHHON CEKPEIUU.
OTnuuus kene3 BHEITHEN U BHYTPEHHEN cekpeuuu. [ opMoHbl. EqMHCTBO HEPBHOU U
TYMOPaJIbHOU perysisanui. [IpomMexyTOuHbIN MO3T M OpraHbl SHAOKPUHHON CHCTEMBI.

Hnoueuoyanvnoe pazeumue opzanusma. PazmHoxkeHune. Myxckasa moioBas
cucrteMa. BHyTpeHHrEe U Hapy’KHBIE ITOJIOBbIE OpraHbl. JKeHckas MojoBasi cCHCTEMA.
BuyTpennue u HapyxHble M0JIOBbIE opranbl. Sinexnerka. OByisnus. OOpazoBaHue
3apozpia. bepemeHHocTs. PazButre moaa. Ilnanenra, mynoynbeid kaHaTUK. Pexnm
oepemenHo. Poapl. Dtanbl pa3BuTs peOeHKa mociie pokaeHus. HoBOpPOKIECHHBIMH.
I'pynnoii pebenok. IlomoBoe co3peBanme. HaciencTBeHHbIE U BPOXKICHHBIC
3a0oseBaHus peOCHKA.

6. JBoIIOLMA JKUBOW IPUPO/BI.

Jeonwyuna. llpouecc HCTOPUYECKOTO PA3BUTHS OPraHUYECKOTO MUpAa.
OBomtonmoHHbie Teopun. M3mensemocts BuaoB. Teopusa XK. b. Jlamapka — mepBoe
JBOJIIOLIMOHHOE YyueHue. Ilpeanoceuiku nmapsuHusma. Y. JlapBuH, ero teopus
sBooIMM. boprba 3a cymectBoBanue. EctecTBeHHBIE 0TOOp. PacxoxaeHue
npu3HakoB.  Pacmpoctpanenne — napBuHM3Ma.  JlokasaTenbCTBa — SBOJIIOLIUM.
Jloka3aTenbcTBa €IUHCTBA IIPOUCXOKIACHUS OpPraHn4Y€eCKOTO MHpa.
DOMOpHOIOTHUECKHEe TOKA3aTeIbCTBA IBOJIIOIUU. Mopdosornyeckue J0Ka3aTeabCTBa
sBosroLMKU. ['oMonornunsie opranbl. PynuMmentapssie opransl. [laneonTonornueckue
J0Ka3aTeNbCTBA HBOJIIOLMU. buoreorpaduyeckue 0Ka3aTeabCTBA  SBOJIOIHH.
OctposHas dayHa u ¢iiopa.




Bua. Kpurepun Buaa — npusHaKy, OTIMYAIOLIME JAHHBIA BUJ OT JAPYIoro.
Mopdonornueckuii kputepuid Buaa. [eHeTnueckuid Kputepuil. buoxumuyeckuit
kpuTepuil. DU3NOTOTUYECKUN KPUTEpUA. DKOJIOT0-Treorpapuueckuil KpuTepuii.

[Tonynsiuust — OTHOCUTENIBHO HM30JIMPOBaHHAsl Tpymmna ocoOei OJHOro BUIA.
[TonynsunoHnHast cTpykTypa Buaa. Apean. PenpoayktuBHas u30s0US  —
HEBO3MOKHOCTb CKPELIMBAHUS U OCTaBJIEHUE IIJIOJOBUTOr0 NoToMcTBa. [lomynsus —
HaWMEHbIIEE TOAPA3ACICHUE BUJIA, U3MEHSIONIEECS BO BPEMEHHM — 3JIEMEHTapHas
€MHHULIA 3BOJIIOLUU.

Ponp  wW3MeHUMBOCTM B JBOJIOIMOHHOM  mpouecce.  MyTannOHHAas
u3MeHYuBOCTh.  [lomummounguu.  Xpomocomueie  MmyTanuu. KomOuHaTtuBHas
M3MEHYMBOCTh. ECTECTBEHHBI OTOOp — Hampabiswonui GakTop 3Bostoiuu. boprda
3a cymiecTtBoBaHue. HecoorBeTrcTBHME  MEXIy  BO3MOXKHOCTBIO  BHIOB K
OecrnpeeTbHOMY Pa3MHOXEHUI0O U OIPaHUYEHHOCTh PECYPCOB — IJIaBHAs MPUYHHA
00pbOHI 3a cymecTBOBaHKe. BHyTpuBua0oBas 6oppda. MexsumaoBas 60ppbda. bopsoa ¢
yCIIOBUAMHU cpefibl. DOPMBI €CTECTBEHHOT0 0TOOpa B MOMYJISALUX: ABUXKYIas hopma,
crabumzupytomas dopma. [peitdp renoB — dakrop sBomtouuu. [lomymnsiuoHHbIe

BOJIHBL. M3onsmuss — 9BOMONMOHHBIN  (akTop. ['eorpaduueckas wu30IALIMS.
DKosornyeckas u3oJsLus. buogoruueckas 30U
[IpucnocobneHHOCTh —  pe3ylnbTar  ACHCTBUS  (AKTOPOB  HBOJIOIHUU.

ITokpoBurenbcTBeHHass OKpacka. MackupoBka. Mumukpus. IIpenynpexnaromas
okpacka. CoBepIIEHCTBO MPUCIIOCOOIEHUN U X OTHOCUTENBHBIN XapakTep.

BunooOpazoBanue — mpolecc BO3HUKHOBEHHS HOBOTO BuAa. MexaHU3MBbI
BUJI000pa3oBanusi. JI[Ba cmoco®a  BuaooOpa3zoBaHusi:  reorpaduyeckuit.  u
DKOJIOTUYECKUM.

OcHOBHBIE HampaBJEHUs IBOJIOLHOHHOIO mporecca. IIporpecc u perpecc B
sBosoni. Apomopdo3 — mopdodusnonorudeckuii nporpecc. Manoamanranus —
npucrocoOsieHne K okpyxatomiet cpene. OOmas nerenepanus. COOTHOIIEHHE
HaIIPABJICHUN 3BOIIOLIUU.

Bo3nuxknoeenue yncuznu na 3emne. Teopuss BOSHUKHOBEHUS )KU3HU Ha 3eMUI€.
Onbitel @panvecko Pemu. Teopum Ouorenesa u abuorenesa. OJxcmepumeHT JI.
[Tactepa. AGUOTEHHBIN CHHTE3 OpraHudeckux BemecTB. [ 'unoreza A. U. Onapuna.
OtkpeiTele  cucteMbl. KoanepBaTHele Kami. HeBO3MOXXHOCTH ~ BTOPHUYHOIO
BO3HUKHOBEHUS KU3HU Ha 3eMIIE.

Opbl, TEPUOJIbI, 3MOXM, BEKa. ApXeH, NpPOTEpPO30H, NaIeo30i, ME3030i,
KaiiHO30M. Pa3BuTHE KU3HU B apxee U npoTteposoe. [IpokapruoTel — 6akTepuu 1 cHHe-
3eJIeHbIE BOAOPOCHU. IIpoTepo30oii — pacuBeT 3yKapuOT — 3€JIEHBIX BOJIOPOCIEHU U
MHOTOKJIETOUHbIX. Pa3BuTHe X13HU B paHHeM naneo3oe. KemOpuii. Bo3HukHOBEeHUE
BBICIIMX pacTeHui. /[peBHelne YIeHUCTOHOTHE — TpUiIoOuThl. Op/IOBUK. 3eIeHbIe,
Oypsie u kpacHble Bogopociu. Kopamisl. TlosBinenue xopaoseix. Cumiyp. Pa3zBurtue
YIEHUCTOHOTUX — PAaKOCKOPIMOHOB, TOJIOBOHOTMX MOJUIIOCKOB. IlosiBieHue
UTJIOKOKUX, MAHIUPHBIX pblO. Pa3BuTue HazemHbIX pacteHuil. Boixonq Ha cymry
KUBOTHBIX (WICHHUCTOHOTUE — MMayKH). Pa3BUTHE )KU3HU B NTO3/IHEM Taieo30€. J[eBOH.
Xpsmiessie peiObl. Kucreneposie ppiObl. Jleca U3 mamopOTHUKOB, XBOILEH, MIayHOB.
3eMHOBOJIHBIE — TIEPBBIM KJacC Ha3eMHBIX MO3BOHOUYHBIX. KapOon. IlosBieHnue
KpbLIaThIX HaCEKOMBIX. [Iepmb. PazButre npeBHenmmx npecmpikaronuxcs. Pazsurue



KU3HHU B Me3030€. Tpuac. Pa3BuTue roloCEMEHHBIX PACTEHUN U MPECMBIKAOIIMXCS
(nuHO3aBpoB). Bo3HWMKHOBEHHE TEpBBIX  TEMJIOKpPoBHBIX. FOpa. OcBoeHue
IPECMBIKAIOIIMMHUCS BOJAHOM M BO3AYIIHOW cpeapl. BO3HUKHOBEHHE MNTHLL.
Apxeontepukc. Men. PacnpocTpaHeHue MNOKPBITOCEMEHHBIX. BO3HHUKHOBEHHE
CyMYaThIX M IUIALICHTApPHBIX MJIEKONMTAIOIMINX, IBETKOBBIX pacTeHuil. Pa3Burtne
XKU3HU B KaitHo30€. TpeTuuHblil nepuoi. PacnpocTtpaHeHue jeca TPOMUYECKOTO U
cyOTponnueckoro tumoB. OcrtenHenue cymu. [losBieHHe NMPEIKOB COBPEMEHHBIX
4es0BEKOOOpa3HbIXx 00e3bsiH W jroAei. UerBepruunblii mepuof. JlemqHUKOBBIE
MIEPHOJIBI.

Ilpoucxoosicoenue uenoseka. JlokazatenbCTBa IMPOUCXOXKIACHUS YEIOBEKA OT
AKUBOTHBIX. OOLIHOCTH CTPOEHHUS YEJIOBEKA U MO3BOHOYHBIX KMBOTHBIX. Py1HMMeEHTHI
1 aTaBU3Mbl. CXOJICTBO U Pa3IMiKe YEJIOBEKa U BBICIIMX YEJIOBEKOOOPa3HbIX 00E3bsIH.
[lonruapl: ropwiia, IIMMIIAH3E, OpaHryTaHr. IIpoucxoxxaeHue dYesloBeKa.
Antponorene3. Peub. Oomonus dyenoBeka. lIpennoceuiku  aHTponoreHesa.
IIpenmecTBeHHUKN 4YenmoBeka. Ilepexon K HM3roToBiaeHUI0 opyauii Tpyna. llepssie
moau. JpesHelimue moau. Yenosek ymensiid. JIpeBaue nogu. COBpEMEHHbIE JIFOIU.
Hckonaemble JIOJM COBPEMEHHOro THma. YenoBeKk — OMOJOrHYEeCKOe U COILMAIbHOE
cymectBo. OCHOBHBIE YEJIOBEYECKHE pACHI: €BPOIECOMIHAs, MOHIOJOUIHAS U
HerpouaHas. HecocrosTenpHOCTh pacusma.

7. DKOCHCTEMBI M IPUCYLIHE UM 3AKOHOMEPHOCTH

Ochnoebl 3IKOn02uu. DKOJNOTUS — HayKa O B3aMMOOTHOUICHUSIX YKUBBIX
OpraHU3MOB U CpeJbl UX OOUTaHMs. DKOJOrnYeckue cucteMbl. OYHKIIMOHUPOBAHUE
co001IECTB. DKOJIOTMYECKOE MBIIIIEHHE. DKojorndeckue ¢pakropsl. Cpega oOuTaHus.
AbGuotnueckue u Ouotuueckue (hakTopsl. bruosornyeckuii ONTUMYyM.

[Ipucnoco6eHHOCT, OpraHu3MOB K cpefe ooOutanusa. BzaumopeiicTBue
nonyJisiuuid pa3HbiXx BUIOB. KoHkypeHius. CXoaHble MOTPEOHOCTH. XUIHUYECTBO.
[Tapasutuzm. CumOHOTHYECKUE CBSI3U OpraHu3MOB. CUMOUOHTHI.

[TousiTue o coobmectBe U 3Kocucteme. buoneHo3. Dkocuctema wWin
ouoreoneHo3. OyHKIIMOHAIBHBIE TPYNIBI OPraHU3MOB B coodiecTBe. [IpoayneHTsl,
KOHCYMEHTHI, penyueHThl. [loTok snepruun. buomacca. Llenu nuranus. [Iumesas cetb
JKOCUCTEMBI. OJkosiornueckas nupamuga. [Ipomykums skocucreMm. CBolicTBa
skocucteM. (CMeHa 53KOCUCTEM TOJ BIMSAHMEM YEJIOBEKA M TMOJ BIUSHUEM
abuotnueckux (axtopoB. CTpykTypa arpoueHoza. OTIWYMs arporeHos3a oT
OHOreoeHo3a.

buocghepa. Oxpana ouocgepor. buochepa u ee rpanunsl. Bepnaackuii B.U. —
OCHOBOIIOJIOXKHUK yueHust 0 onocdepe. CoctaB u pyHkimu 6rnochepsl. KoMmnoHeHThI
ouocdepnl. buochepa — otkpeiTas cucrema. JKuBoe BemiecTBo Ouochepbl U €ro
GyHKUHUU. buoreoxummueckue byHKUINU: razoBas, OKHCIIUTEIIbHO-
BOCCTaHOBUTEJIbHAS, KOHIIEHTpalMOHHas. KpyroBopoT XuMHUYECKHUX 3JIEMEHTOB. Poiib
KUBBIX OpPraHU3MOB B CO3JaHUM OCaJOYHBIX IOPOJ U TMOYBbl. BrusHue
XO035TUCTBEHHOM JIESITEIbHOCTH YelioBeka Ha Onocdepy. KnumaTndeckne n3MeHEeHHUs.
Hapymenue o3oH0BOTO ciosi. 3arpsisHeHue atMocdepsl. COCTOSHUE BOIHBIX CHUCTEM.
Yuuuroxxenue necoB. Coctosnue nous. [lorepst OnopaznooOpaszus 3emnu. [Ipodaemsr
oxpaHa npuponbl. OxpaHa npupoasl B TartapcraHe. DKOJIOIMYECKOE CO3HAHHUE.
Hoocdepa.




3AJAHUS, BBISBIBAIOIINME HAUBOJIBIINE 3ATPYIHEHUA ¥V
BBIITYCKHHUKOB, C OTBETAMU

1. 3aganus 00ka «buoJiorus kak Hayka. MeTo/1bl HAYYHOI'O NO3HAHMSD)

B 3aganusx sToro 0ji0ka HamOOJIbIlIEe 3aTPYJHECHHE Yy Y4YalllUXCS BBI3BIBAIOT
BOIIPOCHI O 3aJa4aX COBPEMEHHBIX OHOJOTUYECKUX HAyK; COBPEMEHHBIX METOJIax
HCCIICIOBAHHUSI TOMEOCTa3a OpPraHU3MOB; HCCICIOBAHUSI TEHHBIX, TC€HOMHBIX H
XPOMOCOMHBIX MyTaIlMi U UX MPUKIIATHOTO 3HAYCHUS.

1. Co3nanuem HOBBIX 0c00€iil U3 KOMOMHMPOBAHHBIX KJIETOK 3aHUMAETCH:

1. murosiorust

2. MUKpPOOHOJIOTHS

3. KJI€TOYHAsI UHXKEHEPUS

4. TeHHAas MHXKEHEPUS

OTtBer — 3

2. C nmoMompbI0 KAaKOro MeTOoJa MOKHO JMATHOCTHPOBATHL y OyayIlero
pedenka 6os1e3ub Jlayna?

1. sKcTIEpUMEHTAIBLHOTO

2. INTOT€HETUYECKOTO

3. TUOPUAOJIOTUYECKOTO

4. UMMYHOT€HETUYECKOTO

OtBer -2

3. Hayka, u3y4yamouasi CXoACTBO U pa3jiuuue 3apoAbllieil MO3BOHOYHbIX:

1. renetuka

2. OMOTEXHOJIOTHS

3. aHaToMHus

4. > MOPHOJIOTHS

OTtBer — 4

4. Kak Ha3bIBaeTcsl 0TPAC/b X03s1iicTBa, KOTOpPas MOJy4daeT pa3jiuyHbIe
BellleCTBA HA OCHOBE HCIIOJIb30BAHMSI MUKPOOPraHU3MOB, KJIETOK M TKaHel
APYTMX OPraHu3MoOB?

1. MuUKpOOHOTIOTHS

2. OMOTEXHOJIOT U

3. FeHHAast UHXXEHEPUs

4. OMoHUKA

OtBer — 2

5. Kakoii MeTOA reHeTHKH UCIOJIb3YIOT Uil ONpe/AeieHUs PoJid (paKTOpoOB
cpeasl B GopmMupoBaHuu GeHOTHIIA YeJI0BEeKA?

1. muTOreHeTUUECKUI

2 TeHEaJIOrHYeCKui

3. NONMyNSUOHHBIN

4. OIIM3HEIIOBBIN

OtBer — 4

2. 3ananns 0Joka «KieTka kak 0M0J10rHYecKas CHCTEM A

B 3TOoM 6510ke HanbosbIee 3aTPYIHEHUE Y YUAIIUXCS BBI3BIBAIOT BHITIOJIHEHUE

3aJJaHUM 110 CPABHUTEIBLHON XapaKTEPUCTUKE KIETOK MPOKAPUOT U DYKAPUOT, ITAINIOB




HHEPreTUYECKOr0 OOMEHa, MPOIIECCOB JEJeHHs KIETOK (MUTO3a M Meno3a), ¢a3
raMeToreHesa, OIpPEACICHUI0 XPOMOCOMHOTO Ha0opa TMOJOBBIX U COMATHYECKUX
KJICTOK.
1. T'anJiouaHbIe IAPA COAEPKAT KIETKHU:
1. KOpHEBUIIA TATOPOTHUKA OpJIsiKa
2. criepMUU IIBETKOBOT'O paCTEHUS
3. 3urot OypbIX BoJOpOCEH
4. KOpHA XBOMHOI'O pacTEHUS
OtBer — 2
2. beJiku B oTJIMYME OT HYKJIEHHOBBIX KHCJIOT:
1. yqacTBYIOT B 00pa30BaHUHU IJIa3MAaTUUECKON MEMOpaHbI
. BXOJIST B COCTaB XpPOMOCOM
. BBITIOJIHSAIOT TYMOPAIbHYIO PETYJIAIINIO
. OCYIIIECTBIISIIOT TPAHCIOPTHYIO (DYHKIIHIO
. BBITIOJIHSIFOT 3aIIUTHYIO (hYHKIIHIO
. TIEPEHOCST HACIEICTBEHHYIO HH(POPMAIUIO U3 siApa B PUOOCOMBI
OrBer-135
3. Kakue 0CO0CHHOCTH CTPOCHHUSA U CBOMCTB BO/bI ONPENEISIIOT ee
(GyHKIUM B KJIIETKE:
1. crtocoOHOCTH 0OPa30BBIBATH BOJOPOIHbBIE CBI3U
. HAJIMYMe B MOJIEKYJIaX MaKpOIPIrUYECKUX CBSI3EH
. TIOJISIPHOCTBH MOJIEKYJI
. BBICOKasl TEIJIOEMKOCTh
. CIIOCOOHOCTH 00pPa30BBIBATH HOHHBIC CBSI3U
. CIIOCOOHOCTH BBIJICNIATH SHEPTUIO MPHU pacUICIIICHUN
OtBer—134
4.YcTaHOBHUTE COOTBETCTBHUE MEKIY XapPAKTEPUCTUKON raMeToreHe3a v ero
BU/IOM:

AN D W

AN DN B W N

XapakTepucTuKa Bua ramerorenesa:
A) oOpazyeTcst TOJIbKO OJfHa TaMeTa 1) oBorenes
b) o6pasytorcst HanpaBUTEIbHBIC KIETKH 2) cnepmMaToreHes

B) dbopmupyercs MHOro METKUX TamMeT

') nuTaTenbHBIE BEMIECTBA 3aM1ACAIOTCS B OJTHOW U3 YETHIPEX
00pa3oBaBIINUXCS FaMeT

J1) oOpa3yroTcs MOJBUKHBIE TAMEThI

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

5. YcranoBuTe COOTBETCTBHE MEKAY XaPAKTEPUCTHKON IHEPreTHYeCcKoro
o0MeHa U ero 3TanamMm:

XapakTepucTHKA: JTan IHepPreTu4ecKoro ooMeHa:
A) uzer B aHa3pOOHBIX YCIOBHSIX 1. rukonu3
b) npoucxoaut B MUTOXOHAPUSIX 2. KMUCIIOPOJIHOE JIbIXaHUE

B) o6pa3zyercs MojiouHast KMCJIOTa



') oOpa3yercs nmupoBUHOTpAIHAS

KHUCIIOTa
J) cunresupyercs 36 monekyn ATO
OTtBer
A b B r |
1 2 1 1 2

3. 3apanus 0J0ka «Opraiu3M Kak 0M0J0rHYecKas CHCTEMAa»

[Ipy BBIMOIHEHMU 3aJaHMN 3TOrO OJOKAa 3HAYMTENbHAS YacTh YYaIlUXCs
WCIIBITHIBAET 3aTPYyJHEHHS B PEIICHHMH TE€HETHYECKMX 3a/ad Ha CUEIUIEHHOE
HACJIEIOBaHHE U Ha B3aMMOJICHCTBUE T€HOB, B ONPEICTICHIH T€HOTUIIOB U (DEHOTHUIIOB
0co0e€ii, onpeieIeHUH TUIIa HACJIEJOBaHUsI IPU3HAKOB.

1. CornacHo 3akoHy MopraHa reHbl HacCJeAyHTCS INPeMMYIIECTBEHHO
BMeCTe, eCJIM OHU PACII0JIOKEHbI B:

1. ayrocomax

2. pa3HbBIX TOMOJIOTHYHBIX XPOMOCOMAaxX

3. OJTHOM XpOMOCOME

4. OJIOBBIX XPOMOCOMAxX

OtBer — 3

2. Eciiu npyu MOHOIMOpHMIHOM CKpeLIMBAHUM YeTBEPTh 0co0eil Hecer
peneccCUBHbIN NPU3HAK, 2 TPU YeTBEPTH — JIOMUHAHTHBIA, 3HAYUT MPOSABJISIETCH:

1. mpaBuio enuHOOOpa3us

2. 3aKOH paCIIEIUICHUS

3. MPOMEKYTOUYHOE HACIIETOBAHUE

4. 3aKOH HEIMOJIHOIO JOMUHUPOBAHUS

OtBer - 2

3. 'eHeTH4eckasi MHPpOPMALUA 3UTOTHI peajiu3yeTcs B mpouecce:

1. punorenesa

2. rameToreHesa

3. 3BOMIOLIMN

4. oHTOTECHE3a

OTtBer — 4

4. Ha craguu 0J1acTy bl 3apoabill :)KUBOTHOTO0 MMeeT MOJIOCTh U:

1. 1Ba cios KIETOK

2. JIUTENNANBHYIO TKAHb

3. COEIMHUTEINIBHYIO TKAHb

4. oIH CIJION KJIETOK

OtBer — 4

S. YUeMm xapakTepu3yeTcsi FeHOMHAasi MyTallus:

. ©3MEHEHHEM HYKJICOTUAHOM nocnenoBarenbHoct JJHK
. yTpaToi OJTHOM XpOMOCOMBI B FarIONIHOM Habope

. KPaTHBIM YBEJIMYEHUE YHUCIIa XPOMOCOM

. I3MEHEHHUEM CTPYKTYPhI CHHTE3UPYEMBIX OCJIKOB

. YABOEHUEM Y4acTKa XpOMOCOMBI

. A3MEHEHHUEM YHCJIa XPOMOCOM B KApUOTHUIIE
OtrBer-236

NN B~ W=



6. YcraHoBUTE COOTBETCTBHE MEXKAY OPraHoM, TKAHBIO MO3BOHOYHOIO
JKHUBOTHOTO U 3aPOJbILIEBBIM JIHCTKOM, H3 KOTOPOT0 OHU 00pa3ylOTCs:

Txkanu, opransi: 3apoabiieBbie JUCTKH:
A) KUIIICYHUK 1. sHTOAEpPMA

b) kpoBb 2. Me3o0jiepMa

B) moukwu

I') nerkue

J1) xpsinieBasi TKaHb
E) cepaeunas mplmma
OtBer
A b B r | E
1 2 2 1 2 2

4. 3ananus 010ka «CUcTEeMa U MHOT000pa3ue OPraHu4ecKoro Mupay

[Tpu BBIMOTHEHUH 3aJaHUI 3TOTO OJI0KA, HAMOOJIBIIINE 3aTPYIHEHUS, YUaIUEeCs
UCIIBITHIBAIOT MPU OTBETAX HA BOIPOCHI, XapaKTEPUIYIOIINE OCHOBHBIE apoMOPGO3bI U
IUKIJIBI  Pa3BUTUS Pa3HBIX CHUCTEMATHUYECKHX TPYINI PACTEHHUM U >KUBOTHBIX,
0COOEHHOCTH MPOIIECCOB XEMOCUHTE3a, (POTOCUHTE3a U AbIXaHUSI.

1. 'maBHBIii NMPHU3HAK, MO0 KOTOPOMY HBETKOBbIE PACTEHHUSI OTHOCAT K
0JTHOMY KJIACCy:

1. ctpoenue cemenu

2. cTpoeHHue IIoaa

3. cOBMECTHOE OOUTaHUE

4. cnoco0 pa3MHOXKEHUS

OtBer — 1

2. JIisl KAaKUX OPTraHU3MOB XapaKTePeH XeMOCHHTE3:

1. nnano6axkTepuit

2. 3yKapuoT

3. 6bakrepuodaron

4. cepobaxTepuii

OtBer — 4

3. UTto pa3BuBaeTcsl U3 COPbI MANOPOTHUKA:

1. cioeBuie

2. KOPHEBHILIE

3. crebenb

4. 3apocTOK

OtBer — 4

4. U3 3aBA13M NeCTHKA MOCJIe OILUIO0TBOPEHNsI 00pa3yeTcsi:

1. o

2.cems;

3. 3UroTa;

4. 3apoAbllll CEMEHU;

OtBer -1

5. Mukopu3a 310:

1. mapa3ur, >KMBYILIUIA 32 CUET APYTUX OPraHU3MOB

2. cuMOMO03 MULIENUS C KOPHSIMU PACTEHUM




3. 6071€3Hb pacTeHus1, BEI3BaHHAs TpUOaMu

4. rpulObl, Ha KOTOPHIX Pa3BUBACTCS IIOJOBOE TEJIO

OTtBer — 2

6. CToJs10H nmpeacrapJsieT 000 BUIOM3MEHEHHbII:

1. muct

2. mober

3. KOpEHb

4. IBETOK

OTtBer — 2

7. Y MJIEKONTUTAKIINYX, 10 CPABHEHHUIO € MIPECMBIKAIOIMMICS, B MpoLecce
IBOJIIOIIUM B IBIXATEJILHOM cHcTeMe MOSIBUJINCH:

1. neroyHble My3bIPEKU B JIETKUX

2. Tpaxeu U OpOHXU

3. MpaBo€ U JIEBOE JIETKOE

4. HO31pHU U HOCOBBIE MOJIOCTU

OtBer — 1

8. O0bIKHOBEeHHBII 1e1b(UH, IOTPYXKAACH B MOPCKHE ITYOUHBI,

pacxoayeT KMCJIOPOA, KOTOPbIA COACPKUTCSH B:

1. nerkux

2. IOJIOCTSX Teja

3. BO3IYLIHBIX MEIIIKaxX

4. )xabpax

OtBer -1

5. 3apanus 0J10Kka «OpPraHusmM 4ej0BeKa M ero 31I0POBbe)

[Ipu koHTpOJE 3aaHuil ATOro OJI0Ka, HAMOOJIbIIIEE 3aTPYAHEHUE Y yUAIIUXCS
BBI3BIBAIOT BOIPOCHI, MPOBEPSIONINE 3HAHUS YYaIIUXCS O CTPOCHUM U (PYHKIMIX
IIEHTPAJbHOTO W TepU(EpPUUSCKOro OTISIOB HEPBHONW CHCTEMBI, HEPBHON M
TYMOpaJIbHOW peryssiuu (PyHKIIMA OpraHuW3Ma, BHJAaX M 3HAYCHHUM HWMMYHHTETA,
CTPOCHUH U QYHKIIUAX MTOYECK, OCOOCHHOCTSAX 0OMEHA BEIIECTB, 3HAUCHUHN BHYTPCHHEH
Cpeabl OpraHu3Mma.

1.9Heprus, HeoOXoaUMAasi 1JI MPOLECCOB KU3HEAEATEIbHOCTH YeJI0BeKa,
0CB00OKIAETCS NPHU:

1. OKHCIIEHMU OPTaHUYECKUX BEIIECTB

2. BBIJICIICHUH TOPMOHOB B KPOBb

3. cuHTe3e OenKoB Ha pubocoMax

4. obpazoBaHuu (HepMEHTOB

OtBer -1

2. B opranusme yejioBeka odJierdyaer pacuierJienue ;kupoB, yCUIUBaeT
NEPUCTAIBTUKY KUIIEYHHUKA:

1. momKeny T0YHBIN COK

2. coJIstHasi KUCJIOTa

3. MHCYJIUH

4. Kem4yb

OtBer — 4

3. BoiOepuTe HenpaBHJIbHbIE OTBETHI:




1. MoueBblienUTENBHAS CUCTEMA YEJIOBEKA COAECPKUT MOYKH, HAIITOYEUHHUKH,
MOYETOYHUKH, MOUYEBOM My3bIpb U MOYEUCITYCKATEIbHBINA KaHa.

2. OCHOBHBIM OpPraHOM BBIIETUTEIBHON CUCTEMBI SABJISIOTCS ITOYKH.

3. B nouku no cocyjam noctynaeTr KpoBb M JInM(a, copepiKaiiue KOHEUHbIE
IPOAYKTHI OOMEHA BEILLIECTB.

4. @unpTpauus KpoBM U 00pa3oBaHHME MOYHM HPOUCXOAUT B IOYEUHBIX
JIOXaHKax.

5. BcaceiBanue n30bITKa BOJIbI B KPOBb IPOMCXOANT B KaHAJBIE HEPPOHA.

6. [Io MoYeTOUHHKAM BOJA IMOCTYNAET B MOYEBOM ITy3bIPb.

OtBer—134

4. YcTaHOBHTE COOTBETCTBHE MEKAY XaPAKTEePUCTHKON H
NHMILEBAPUTEIbHOM KeJIe30H YeJI0BeKa:

XapakTepucTruka: I[IumeBapurebHad Keje3a:
A) sABISIETCSA CaMOU KPYIHOU 1. momxenynouHas xkenesa
b) BeipabartbiBaeT xenub 2. ne4YeHb

B) BoinonHsieT 0aphepHyI0 QYHKIIHIO
') yaacTByeT B SHIOKPUHHOM peryssiuu
J1) BeIpabaThiBa€T UHCYJIHH

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

5. Kakyiw (QyHKUHMIO BBINOJHAKT BCTABOYHbIC HEHPOHbI B HEPBHOM
CHCTEMe y YeJIoBeKa:

1. mepenarOT HEPBHBIE UMITYJILCHI C ABUTATEIBLHOTO HEMPOHA B TOJIOBHOM MO3T
. TIEpEIA0T HEPBHBIC UMITYJIHCHI OT pad0OYero OpraHa B CIMHHOW MO3T
. IEpeIat0T HEPBHBIE UMITYJILCHI OT CHUHHOTO MO3Ta B TOJIOBHOM MO3T
. IEpeIat0T HEPBHBIC UMITYJIbCHI K paboueMy OpraHy
. BOCIIPUHUMAIOT HEPBHBIE UMITYJIbCHI OT YyBCTBUTEIBHBIX HEUPOHOB
. IEpEIatl0T HEPBHBIE UMITYJIbChI IBUTATEIbHBIM HEHPOHAM

OTBeT—356

6. 3ananus 0J10Ka «IBOJOLUUSA JKUBOW ITPUPOIBI»

B stoM Osoke HaumOosiblliee 3aTPyAHEHHE BBI3BIBAIOT Yy Y4YalllMXCAd TaKue
BOIIPOCHI KaK aHTPOIOTEHE3, KPUTEPUHU BUA U €T0 MOMYJISIIIUOHHAS CTPYKTYpa, MyTH
SBOJIIOLIMUA PACTEHUHN U )KUBOTHBIX.

1. ITox Bo3aelicTBHEM OMOJIOTHYECKUX (PAKTOPOB IBOJIIOLMH Y JIIOAeH
NMpou301LI0 (popMHUpPOBAHUE:

1. pacoBbIX pazauuuit

2. peun 1 00IIECTBEHHOTO 00pa3a KU3HU

3. pa3IM4YHbBIX BUJIOB TPYIOBOU JIESITENHHOCTH

4. TUCbMEHHOCTH

OtBer -1

2. K kakomMy KpUTepHIO BUAA OTHOCUTCH 00JIaCTHh PACIIPOCTPAHEHUS
CyCJIMKAa Kpanm4yarToro:

1. MopdosoruueckoMy

2. 3KOJIOTUYECKOMY

AN B~ W




3. TEHETUYECKOMY

4. reorpaduueckoMy

OtBer — 4

3. Kakue XxXMBOTHBIE B X0[€ JBOJIOUNHM ObLIM HauboJiee BePOSAITHBIMH
NpeIKaMu YJICHUCTOHOTUX:

1. KosIbUaTHIC YEPBU

2. TJIOCKHE YEPBU

3. MOJUTFOCKH

4. Xop1oBBIE

OtBer -1

4. Bbi0epuTe NPU3HAK, XaPAKTEPU3Y IO BUAbI — IBOMHUKU:

1. MOTYT CKpeHMBaTbCA MEXKIY COOOM

2. He 00nanaroT MOP(OJIOTUIYECKUM CXOJCTBOM

3. dopMupYIOT Ha OOILIEH TEPPUTOPUU OJHY MOMYISALUIO

4. penpolyKTUBHO U30JIMPOBAHBI APYT OT Apyra

OtBer — 4

5. MUMUKPHA-ITO pe3yabTaT:

1. MOBBIIIEHNS YPOBHS OpraHU3aLMH )KUBOTO

2. 0TOOpa CXOAHBIX MyTAllMH Yy pa3IU4YHbIX OPTaHU3MOB

3. yCIIOKHEHUS Pa3BUTHS OPraHU3MOB

4. npucnocoOaeHus K Mapa3uTUIecKoMy o0pa3y KU3HU

OtBer — 2

6. MaTepuaJioM /151 €CTECTBEHHOI'0 0TOOPA CJIY/KUT:

1. mpucnoco6IeHHOCTh OPTaHU3MOB

2. MyTalMOHHasi "3MEHYNBOCTb

3. Ouosoruueckuit mporpece

4. MoauUKaTMOHHAS U3MEHYUBOCTD

OtBer - 2

/. 3apaHus 6J10Ka «IKOCHCTEMbI U IPUCYLIHE UM 3aKOHOMEPHOCTH

B 3amanusx sToro 610ka HauOoJIblIee 3aTPYJHEHUE Y YYAIIUXCS BBI3BIBAIOT
BOMPOCHl XAPAKTEPUCTUKH (PYHKLIMHA KUBOTO BEIIECTBA IUIAHETHI, KPYroBOpOTa
BeIleCcTB B Onocdepe.

1. C yeM cBfI3aHA OKHCJIUTEIBHO-BOCCTAHOBUTENbHAS (PyHKIUSA )KUBOTO
BellleCTBA MJIAHEThI:

1. KIMMAaTUYECKUMH YCIOBUSIMU

2. 0OMEHOM BEIIECTB U SHEPTUU

3. PBOJIIOIIMEN OPTaHU3MOB

4. pacuiipeHHEM apealia Buaa

OtBer — 2

2. Kakywo ¢pyHkuuio B 0uocdepe BbINOJIHIIOT MUKPOOPTraHU3MBI,
yY4acTBYHOIIHE B 00pa30BAHUM MeJia, M3BECTHAKA:

1. razoByro

2. TPaHCHOPTHYO

3. KOHIIEHTPAIMOHHYIO

4. OKHCIIUTETBbHO-BOCCTAHOBUTEIIbHYIO




OtBer — 3

3. I'JIaBHYI0 pPoJib B KPYTOBOPOTE BellecTB B OMocdepe BLINOJIHSIOT:

1. ®uBbBIE OPraHU3MBbI

2. abuotuueckue HaxkTopsl

3. OpraHu3MbI-TeTepOTPOdbHI

4.anTponoreHHbie GaKTophbl

OtBer -1

4. Kakasi M3 nepeymncJIeHHbIX IJKOCHUCTEM XaPaKTepPU3yeTcs HAaMMeHbIINM
pa3HooOpa3ueM BHIOB:

1. HU30BOE 6OJIOTO

2. IOWMEHHBIN JIyT

3. IUTOZIOBEIN caj

4. 6epe30BbIii JieC

OtBer — 3

5. B 3xocucTeMe NIMPOKOJUCTBEHHOI0 Jieca — 1yOpase:

1. KOpoTKHE TUIIEBBIC IIETTH

2. YCTOHYHBOCTh 00€CIIeUnBaeTCsS pa3HOOOpa3uM OpraHu3MOB

3. HaYaJIbHOE 3BE€HO LIENH MUTaHUS TTPEJACTABICHO PACTCHUSIMHU

4. monyIsIMOHHBIN COCTAB KUBOTHBIX HE U3MEHSIETCS BO BPEMEHU

5. UICTOYHMK NIEPBUYHON SHEPTHUH - COJIHEYHBIA CBET

6. B IOYBE OTCYTCTBYIOT PEAYLICHTHI

OtBer-235

6. YcTaHoBUTE COOTBETCTBHE MEXKIY IKOCHCTEMAMH U UX NPU3HAKAMM:
IIpu3naku 3xocucTeM: IKOCHCTEMBI:
A) npeobiaianie MOHOKYJIBTYD 1. mpupoHas sKocUcTeEMa
b) pa3oMKHYTBIIl KpYrOBOPOT BEUIECTB 2. arponeHo3
B) cnoxHas ceTh B3aUMOCBSI3€N MEKTY
OpraHu3MaMHU

I') pazHooOpasue BUAOBOTO COCTaBa

J1) npeo0:aaHre UCKyCCTBEHHOTO 0TOOpa
E) ycToitunBOCTh, CHOCOOHOCTH K
IUTUTEIILHOMY CYIIIECTBOBAHHUIO

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

BOITPOCHI 1JI1 CAMOIIOAT'OTOBKUM

1. 3aganus 0j0ka «buoJjorus Kak Havyka. MeTo/1bl HAYYHOI'0 IO3HAHUS

1. Kakast Hayka UCIIONb3yET Fr€HEeaTOTNYECKHI METON?

2. Kakas Hayka kinaccuuuupyeT OpraHu3Mbl Ha OCHOBE UX pOJCTBa?

3. Kak Ha3pIBaeTCs METOJ HCCIICAOBAaHMS HACJICIACTBEHHOCTH YEJIOBEKa, B
OCHOBE KOTOPOTO JICKHUT U3YUCHHE YUCIIa XPOMOCOM M OCOOCHHOCTEH UX CTPOCHUS?

4. KakoBbI BO3MOKHOCTH T€HEAIOrn4eCcKoro MeToaa?

5. C noMoIIbIO KaKMX METOA0B MOXXHO M3y4aTh TOMEOCTa3 BHYTPEHHEN CPEIbI
OpraHu3Ma yejoBeKa?




2. 3ananns 0J0ka «KiaeTka Kak 0HOJIOTHYECKAasl CHCTEMA))

1. B nuromnazMe Kakux KJIETOK COJIEPKHUTCS KojbleBas Moisekyna JIHK?
OxapakTepu3yiiTe 0COOEHHOCTH CTPOCHUS U KUZHEESITEIbHOCTH 3TUX KIIETOK.

2. B kako#l mepuoj >KM3HEHHOTO LHKJIA KJIETKH CUHTE3UPYETCsS HamOoJblIee
konnyecTBo ATD? OTBeT apryMeHTUPYUTE.

3. CKOJIBKO XpOMOCOM COJICPXUT SIAPO UCXOJHOM KJIETKH, €ClIU MPHU Meio3e
oOpaszyertcs sapo ¢ 12 xpomocomamu? [losicHUTE CBOI OTBET.

4. Kakas cBs13b obecnieunBaeT coenuaenne kogona "PHK ¢ antukomonom TPHK
npu ouocuHTese 0enka? OTBET MOSICHUTE.

5. Kakyto ¢pynkuuro Beimonuser 6enox JHK-momumepaza?

6. OObsicHUTEe, KaKk MNpeoOpa3yeTcs SHEPrusi Ha MOJTOTOBUTEIBLHOM JTare
AHEPreTUYecKoro oomMeHa?

7. B yeMm oTiinune NepBOro MEMOTUYECKOTO JEJIECHHS OT BTOPOTO JICJICHUS?

8. Kakue cBs3u o0ecreunBaOT 00pa3oBaHuE TPETUYHOM CTPYKTYpbI Oenka?

9. B pe3ynbTaTe Kakoro JIeJIE€HUs IPOUCXOAUT YMEHBIICHUE YHUCIIA XPOMOCOM B
2 paza? OTBET NOSICHUTE.

10. B 4yem cocTouT CBsI3b JbIXaHUs M (QOTOCHMHTE3a y pacteHuit? OTBET
apryMEHTUPYWUTE.

3. 3apanns 010ka «OpraiusM Kak 0M0JI0rHIecKas CHCTEMay

1. Ykaxure croco0d pa3zMHOKEHHUSI 0COOEH, P KOTOPOM T€HOTHUIT TOTOMCTBA
SIBJISIETCSL TOYHOM KOMMEW reHotuna poauteneid. OTBET apryMeHTUPYHITE.

2. B yeM npeuMyIiecTBO MOJI0BOTO TUIIA PA3MHOXKEHUS HaJl OECIONbIM?

3. B uem npeuMyIiecTBO pa3BUTHS C MTOJTHBIM METaMOP(0O30M HaJl Pa3BUTHUEM C
HEMOJIHBIM?

4. B ueM npenMyIiecTBO BHYTPUYTPOOHOTO THUITA PA3BUTHS 0COOEH?

5. KakoBbI HCTOYHMKHN MYTarcHOB B OKpyXkaroiei cpene? B uem 3akimrodaercs
HEraTUBHOE BJIMSIHHE MYTareHOB Ha JKUBBIC OPTaHU3MBI?

6. Omnpenenure TUN HACIEAOBAaHUS MPU3HAKOB, MPU KOTOPOM MPHU3HAK
nepeaaeTcs TOIAbKO OT OTIA U TOJIBKO CHIHOBBSIM.

7. Onpenenure TUN HACJIEIOBaHUSI IPU3HAKOB, KOTOPBIN HE CBS3aH C AJI€PHBIMU
T€HAMHU U MEePeIaeTCsl MPEUMYIIIECTBEHHO 110 MAaTEPUHCKOM JIMHUU.

4. 3ananus 0J0ka «CucreMa M1 MHOr000pa3ue OPraHuyecKoro Mupay»

1. OObsicHMTE, TO KaKMM TKaHSIM H KaK OCYIIECTBISCTCA TPAHCIOPT
OpraHUYECKUX U HEOPTraHUYECKUX BEIIECTB Y MTOKPHITOCEMEHHBIX PACTECHUH.

2. BetpoomnbuiseMbie AEPEBb U KYCTAPHUKH YaIlle 3al[BETAOT O PACITyCKaHUS
JIUCTHEB, U B UX ThIYMHKAX, KaK MPaBUJI0, 00pazyeTcst ropa3ao OOkl MbUIbILI, YeM
y HaCEKOMOOIIBLISIEMbIX pacTeHUN. OOBSICHUTE, C UEM TO CBSI3aHO.

3. OOBscHUTE, TOYEMY MAJISIpUsl paclpocTpaHEeHa B 3a00JIOUEHHBIX pailoHax?
KTo siBnsiercst Bo30yauTesnem 3Toro 3a00aeBaHus?

4. Kakue apoMopdo3sl obecnedmyii pridaM HIeaTbHOE MPUCIIOCOOJICHNE K
KU3HU B BOJIHOU cpepe?

5. Kakue apomop}o3bl o6ecniedriii 36MHOBOTHBIM BO3MOXKHOCTb KU3HH B JIBYX
cpenax oOuTaHus?

6. Kakne apomopdo3bl oOecreunin MpecCMBIKAIOIIMMCS TTPUCTIOCO0JICHHE K
Ha3eMHOMY 00pasy Ku3HHA?




7. Kakue apomopdo3bl obecieunsii mprucnocoO0IeHHOCTh MTHI] K TIOJIETY?

8. Kakue apomopdo3bl obecrieunsii TOCHOJCTBO KUBOTHBIX —KJlacca
Minekonuraromiue?

5. 3apanus 010ka «OpraHusm 4YeJI0BeKa U ero 310poBbe)»

1. B uyeM cX0ACTBO W pa3iWyuMe HEPBHOM M TYMOPAJIBbHOM peryisiiuu
OpTaHU3MOB?

2. JlailTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CTpOEHUS H  (PyHKIUH
CUMITaTUYECKOTO Y NApACUMIIATUYECKOT0 OTJEI0B BET€TATUBHOW HEPBHON CUCTEMBI.

3. Kak ocymectBisieTcss HEMpPOryMOpalibHasi — PEryJslus — OTACJICHHS
KEJIYJOUYHOI'O COKa B OpraHU3Me YeoBeKa?

4. B ueM CXO/ACTBO U pa3audue MEeXy (epMeHTaMu U TOPMOHAMHU?

5. Ilouemy (pepMEHTHI CIIOHBI aKTUBHBI B POTOBOM MOJOCTH, HO TEPSIOT CBOIO
AKTUBHOCTH B KEITyKE?

6. Kak npoucxonut o6pa3oBaHue NEPBUUHON U BTOPUYHOW MOYHM B OUKAX?

7. B uem ocobennoctu BH/I uenoBeka 1o cpaBHEHUIO ¢ dKUBOTHBIMU?

6. 3axanus 010Kka «IBONIOLMA KUBOH NPUPOALD)

1. OObsAcHUTE, KaKue U3MEHEHUSI IPETEPIIEN CKEJIET COBPEMEHHOM JIOIIAIU PU
NEPEXOJE €€ MPEAKOB K )KU3HU Ha OTKPBITHIX IPOCTPAHCTBAX.

2. O0BbsiCHUTE, KaK IPOUCXOIUT FKOJOTUUECKOE BUJ000pa30BaHUE B IPUPO/IE.

3. OOocHyiiTe NPHUHAIECKHOCTh YEJIOBEKA K TUIy XOpPIOBBIE, HCIOJB3YS
AMOPHOJIOTUYECKUE JOKA3ATENbCTBA SBOIOLUU.

4. I'ycenuirpl 6a00YKM PEMHOMN OESTHKU UMEIOT CBETJI0-3€JICHYI0 OKPAcKy U He
3aMeTHBI Ha (DOHE JHUCTHEB KPECTOIBETHBIX. OOBSCHUTE, HA OCHOBE ABOJIIOLUOHHON
TEOPUH BOSHUKHOBEHUE MOKPOBUTEIBCTBEHHON OKPACKH Y 3TOTO HACEKOMOTO.

5. YV MaHIapuWHOB M alejlbCMHOB BCTPEUAIOTCs IUIOALI 0e3 kocTouek. Kak
0o0BACHUTHh Takoe siBieHue? Kak 3aKkpenuThb NaHHBI TpPHU3HAK B MOCIEAYIOIIMX
MOKOJIEHUSX ?

6. Ilon BiausHHMEM Kakux (AKTOPOB HBOJIOLMU MOSIBISIOTCS TMOMYJISLIUN
HACEKOMBIX, YCTOWUYMBBIE K ONPEAEIECHHBIM siioxumMukaram? OTBET apryMEHTUPYHITE.

7. 3ajanug 0J10Ka « IKOCHCTEMBI M IPUCYIIIHE UM 3AKOHOMEPHOCTH

1. B mpupoae cylecTByeT KpyroBopot Kuciaopoaa. Kakyro poJsib UrparoT B 3TOM
MIPOIIECCE KUBBIE OPTAHU3MBI?

2. Kakue QaxTopsl OrpaHHYMBAIOT PACHpPOCTPAHEHUE >KU3HU B aTrMmocdepe,
nutochepe, ruapochepe?

3. OObIKHOBEHHAs! JIUCHUIA PETYJIUPYET UMCIECHHOCTh JIECHBIX MBIIIEBHUIHbBIX
rpbI3yHOB. Kak M3MEHUTCS cOCTOsSIHME OOUTaTEeIe 1eCHOTO OMOIEH03a TPH MTOJTHOM
UCTpEOJIECHUY WM PE3KOM COKPAILEHUN YUCIICHHOCTH JIMCUILL?

4. K kakuM OTpULIaTEIbHBIM MOCIEICTBUAM MPUBOJUT PUMEHEHHUE B CEIHCKOM
XO03MCTBE TEePOUITUIOB — XUMHUUYECKUX BEILECTB, MPUMEHSIEMBIX MJi1 OOpPHOBI C
COpHsAKaMu?

5. B ueM oTiinume arpo3KOCUCTEM OT MPUPOIAHBIX IKOCUCTEM?

3ATAYN T10 UTOJIOT NN

1. ®parment wnenn JIHK wumeer crnenyromyr mocCiIeIoBaTeIbHOCTD

HykiaeotuoB: ' TITTTIAI'HAT. Onpeaenure nocaeqoBaTeIbHOCTh HYKJIEOTHI0B Ha




nPHK, antuxomonsr TPHK u mocnemoBatenbHOCTP aMUHOKHCIOT BO (pparMeHTte
MOJIEKYJIbI O€JIKa, UCTIOJIb3Ysl TAOIUIly T€HETUYECKOTO KOJIa.
I'enemuueckuit koo (uPHK)

ITepBoe Btopoe ocHoBanue Tpetbe
OCHOBaH. OCHOBaH.
Yy 11 A r
®den Cep Tup Huc Yy
Yy ®en Cep Tup [uc 11
Jlei Cep — — A
Jlei Cep — Tpu r
Jleit IIpo IMuc Apr Y
L0 Jleit IIpo [Muc Apr I
Jleit IIpo | s Apr A
Jleit IIpo ['nu Apr r
Nite Tpe Acu Cep y
A Nne Tpe Acu Cep I
Nne Tpe JIua Apr A
Mert Tpe JIua Apr r
Ban Ana Act [ Y
Ban Ana Act [ it
r Ban Ana [y | D078 A
Ban Ana Iny [ r

Ilpaguna nonvzoeanusa maoauuei

Ilepswiii Hykneomuo 6 mpunieme b6epemcsi U3 1€6020 8EPMUKANLHO20 pAOd,
8MOPOU - U3 BEPXHE20 20PUIOHMATLHO20 PAO0Ad U MPEemuli - U3 NPago20 8EPMUKATLHOZO.
Tam, 20e nepecekymcs nuHuu, udywjue om 6cex mpéx HyKIeomuoos, U HAXo0OUmcs
UCKOMAs AMUHOKUCTIOMA.

2. N3BecTHO, uto Bee BuaAbl PHK cunresupyrorcs na JIHK-matpune. @parment
Monekynsl JIHK, Ha xoTopol cuHTE3MpyeTcss ydacToK LeHTpainbHOW netim TPHK,
UMEET clienyronlyo nocienoBarenbHocTh HykieotnaoB: [[I'TTITTITAITITT.
YcraHoBUTE HYKICOTHAHYIO mocienoBaresibHOCTh yuyactka TPHK, koTopsiii
CUHTE3UPYETCS Ha JTaHHOM ()parMeHTe, 1 aMUHOKHCIIOTY, KOTOPYIO OyIeT MepeHOCUTD
sta TPHK B mporecce 6uocunTtesa Oenka, €Clii 4€TBEPTHIM TPUILIET COOTBETCTBYET
antukogony TPHK. OtBer mosicaute. [[ns1 pereHust 3aqa4n UCMONB3YHUTE TaOIHITY
FEHETUYECKOTO KOJa.

3. B GuocuHTe3e pparMeHTa MOJIEKYJIbI Oelika y4aCTBOBAIU MOCIIEI0BATEIBHO
Monekyasl TPHK ¢ antukomonamu: ALT, T'HA, VAL, AYA, YHA. YcranoBure
MOCJIEIOBAaTEIbHOCTh aMUHOKUCIOT B CHHTE3UpyeMoM (parmeHTe Oenka U
HYKJICOTUIHYIO TOCJIEN0BATENBHOCTh yYacTKa JAByxuenoyeyHoi monekyiasl JHK, B
KOTOpPOH 3aKoAupoBaHa MHGOpMAILMs O MEPBUYHON CTpyKType Oenka. OObscHUTE
MIOCJIEN0BATENBHOCTD BBIMOJHIAEMbIX ACHCTBUM. /{15 pelieHus 3aaa4ul UCIOJb3yWUTe
Ta0JIMIly TEHETHYECKOTO KOJ1a.

4, Oparment wucxomHou 1enu Mosekyinsl JHK wumeer crnenyromryro
nocnenoBateabHOCTh HyKJICOTUAOB: [LITT TITHTAI'LII'TT. Ilpousouina myranusi, B



pe3ynbTate KOTOPOM CEOpMOM HYKJIEOTHJ TnoTepsaH. Omnpenenure HOBYIO
MOCTIEI0OBATENLHOCTh HYKJIe0oTH10B B Mosekyse JHK, nPHK, cuntesupyemoii Ha
myTtantHo JIHK. MWcnonp3ys Tabnauily TE€HETHYECKOTO KOJa, OIPEACIIHUTE
M0CJIEIOBATEILHOCTh AMUHOKHUCIIOT B MOJIEKYJiE OeJiKa, KOTOPbIA CUHTE3UPOBAJICS HA
myTtantHol JIHK.

5. B comatmyeckux KieTKax JIpo30¢puibl colepxkuTcs 8 xpomocoM. Kakoe
yucio xpomocoM u Mosiekyn JIHK coaepkutes B siipe pu raMeToreHese:

1) mepen Havanom meiio3a-1

2) B mpodaze meitoza-1

3) mepen HavajIoM Meio3a-2

4) B mpodaze Mmeiioza-2.

OOBbsicHUTE, Kak 00pa3yercsa Takoe 4yuciao xpoMocoMm u mosekyn JJHK.

6. [Ins comaTyeckol KJIETKHM >KMBOTHBIX XapaKTEpeH AMILUIOMAHBIA HaOOp
xpoMocoM. Ormpeaenure XpoMocoMHbld Habop (N) u uucno monekyn JHK (c) B
KJIETKE:

1) mepen meiiozom-1

2) B aHadasze Meiio3a-1;

3) B mpodasze Merioza-2,;

4) B meTadaze Meiio3a-2;

5) B aHa(aze meio3a-2;

6) B KOHIIE Meio03a-2

OOBbsicHUTE, Kak 00pa3zyeTrcs Takoe Yyucio xpomocoM u mojekyn JJHK.

7. Y KpymHOro poraroro CKOoTa B COMAaTHYECKUX KJeTkax 60 XpoMocoM.
Onpenenute yncno xpomocom u mosiekys JIHK B kireTkax ssmunuka:

1) B uaTepdaze nepea HayaioM JeIeHus;

2) mocie aeneHus melosa-1,

3) nmepen HayajaoM Melo3a-2;

4) B meTadaze meitoza-2

OO0BsicHHUTE, KaK 00pa3yeTrcs Takoe 9Yucio xpomocoM u moiiekyn JJIHK.

8. B xpoMocoMHOM Ha0Ope COMATHYECKUX KJIETOK MIICHHIIBI 28 XPOMOCOM.
Onpenenure XpoMOCOMHBIA Habop u yucio u mojiekyn JJHK B omHoll U3 kieTox
ceMs3avarka:

1) nepen Hauanom meio3a-1

2) B aHada3e Meiio3a -1

3) B KoHIIe Tenohasbl Melio3a-1

4) B meTadasze meitosa -2

5) B anadaze metiosa -2

OOBbsicHUTE, KAaKKE MPOLECCHI TPOUCXOAST B 3TH MEPUOJIbI U KaK OHU BIMSIIOT HA
MU3MEHEHHE ynciia XxpomocoM u mosekya JIHK.

9. O6mias macca Bcex monekyn JJHK B 46 xpomocomax comMmaTHueCKUX KIETOK
yeloBeKa cocTaBusgeT okono 6 % 10° mr. Onpenenure, yemy paBHA Macca BCexX
monekyn JIHK B sape npu oBorenese:

1) nepen HavanoM Meio3a

2) nocine Meito3a-1

3) mocae metio3a-2



OOBSICHUTH NIOJTyYEHHBIE PE3YIIHTATHI

10. B coMarnueckux KJIETKax 4YeJOBEKa COIAepkKUTCI 46 XpPOMOCOM.
Onpenenure uymucino xpomocom u Mojekyn JHK B kierkax [MYHUKOB mpu
raMeToreHe3e B 30HE Pa3MHOXKEHHS, pOCTa U B 30HE€ OKOHYATEJILHOI'O CO3PEBaHUS
rameT. OObsICHUTE MONTyYeHHBIE pe3ysbTaThl. Kakue mporecchl MpOUCXOsAT B ATUX
30Hax?

11. B coMartuyeckux KJIETKax MYXH JIpO30(QUIbI COJIEPKHUTCS § XPOMOCOM.
Onpenenure ymncino xpomocoM u Moiekyn /IHK B kineTkax ee CeMEHHHMKOB mpu
raMeTOreHe3€ B 30HE PA3MHOXKEHHS, pOCTA, CO3PEBAHUSA U B 30HE OKOHYATEIIBHOIO
dopmupoBanus rameT. OOBSCHHUTE TOJYYCHHBIC DPe3yNbTaThl. Kakwe mporeccs
IIPOUCXOJAT B ATUX 30HAX?

12. ¥V xnaMuI0MOHAbI MPe0OIaatonM MTOKOJEHUEM SBISIETCA TaMeTO(dUT.
Onpenenure XpOMOCOMHBIN HAOOP CIOPHI U TAMET XJIaMUIOMOHabl. OOBICHUTE, U3
KaKuX KJIETOK U B Pe3yJIbTaTe KaKoTo JEICHUs 00pa3yoTCs 3TH KIETKH MPHU MOJIOBOM
Pa3MHOXEHUHU.

13. Ompenenure XpOMOCOMHBIM HAO0Op B KJIETKax B3POCIOr0 pPACTEHHS,
CIIOpaHTHsl, MPEIPOCTKA, CIIOpaxX M raMerax mMxa KyKylIkuHa jbHa. OObsSCHUTE, U3
KaKUX HCXOJHBIX KJETOK U B pe3yJbTaTe KaKOro THUMA JEJICHHUS 00pa3yroTcs 3TU
XPOMOCOMHbBIE€ HA0OPHI?

14. Omnpenenutre XpOMOCOMHBIM HaOOp B KJETKaX B3pOCIOTO pacTeHUS,
CIIOpaHTHsl, 3apoCTKa, CIOpax M Tramerax manopoTHUka. OOBICHUTE, U3 KaKUX
HUCXOJHBIX KJIETOK M B pe3yJibTaTe KaKoro TUMA JIeJIeHUs O0Opa3yroTcs ITH
XPOMOCOMHbBIE€ Ha0OpbI?

15. Omnpenenute XpOMOCOMHBIM HaObOp B sApax KIETOK 3apOJbIIIEBOrO
KOpelllKa, MbUIHIIEBOI0 3€pHA U CIIEpMHUEB COCHBI. OOBSICHUTE, U3 KAKUX HCXOJIHBIX
KJIETOK U B PE3yJIbTaTe KaKOTO THUIMA JIeJICHUS 00pa3yrOTCs 3T XPOMOCOMHbBIE HAOOPHI?

16. Onpenennte XpOMOCOMHBIN Ha0Op B sA/pax KJIIETOK SIUJAEpPMHCA JIHUCTA,
SHJOCIEPMA U BOCBMHUSIIEPHOTO 3apOJBIINIEBOTO MEIIKA CEMS3a4aTka I[BETKOBOTO
pacteHusi. OOBSCHUTE, U3 KAKWUX HCXOJHBIX KJIETOK M B pe3yjibTaTe KaKOTO THIIA
JeNeHus] 00pa3yrOTCsl ’TH XPOMOCOMHBIE HAOOPHI?

17. Onpenenute XpOMOCOMHBIM Ha0Op B sApax KJIETOK OCHOBHOW TKaHM,
MBUTBIICBOTO 3€pHA, TBUIBIIEBOM TPYOKH H CIEPMHUEB IIBETKOBOTO pPACTCHHUS.
OOBsicHUTE, M3 KaKUX HCXOJHBIX KJIETOK M B PE3yJbTaTe KAaKOTO THIMA JEJICHUS
00pa3yroTCs 3T XPOMOCOMHBIE HAOOPHI?

18. Cxema kakoro mporecca uzoOpaxeHa Ha pucyHke? Kakum crocodbom
JESATCSA KJIETKU B 30HE pa3MHOXEHUsI, 30He co3peBaHusa? Kak Ha3bIBaIOTCS KIIETKH,



0003HauYeHHBIE HA PUCYHKE Iu(ppamu 1,2, kakoit Habop xpomocom u mosekyn JIHK

MMEIOT 9TU KIIETKU?

19. Onpenenure tin U a3y AeseHUs] KIETKH, M300paXEHHOM HA PHUCYHKE.
Kakwue npoueccel mpoucxoaat B 3Toit (haze? Kaxoit Habop xpomocom u mosekyn JJHK
UMeEET 3Ta KieTKa?

Kaxkoi#t Habop xpomocom u mosiekyn JJHK uMeroT kiieTku Ha Kaxaou U3 ATUX
cranuii? K pa3zBuUTHIO KaKMX CHEIAATM3UPOBAHHBIX KJIETOK BEAET ITOT Iporecc?

21. Kakumu uudpamMu Ha CcXemMe pa3BUTHUS MANOPOTHUKA OO03HAUYEHBI
rametouT u cnopodur?



Kak Ha3pIBaroTCsi CTPYKTYphl, 0003HAaYEHHBbIE Ha puUcyHKe Iudpoit 1,2, 3,4?
Kaxkoit Habop XpoMOCOM UMEIOT 3TU CTPYKTYPhI?

22. Kakue KJIEeTKH B CXeME Pa3MHOXKEHHS yJIOTpuKkca o003HaYeHbl udpoit 3,
KaKoil HabOp XpOMOCOM OHHM UMEIOT, B pE3YyJIbTaTe KAKOTO JACJICHHS 00pa3yroTcs?

Yrto 0003HaUE€HO Ha pUCYHKE ITU (PO 2, Kakoi HAOOP XPOMOCOM Y 3TOU KIETKH?
Uto sBasieTcss raMeTopuTOM B KU3HEHHOM IIMKIJIE YJIOTPUKCA, Kakoh uudpon
0003Ha4YeH ramMeTo(UT Ha PUCYHKE?

3AJIAYNA 11O TEHETUKE

1. Ilpu ckpemuBanuu Oypod O0€3 XOXOJIKa KYypHIBI C YEPHBIM XOXJaThIM
MEeTyXOM TOJYYeHbl IBIIUISITA 2 BUIAOB (EHOTHUIIOB: OJHA IOJOBHHA 4YepHas C
XOXOJIKOM, a JIpyras — 4YepHbie 0e3 xoxouka. [Ipu nanpHeiemM cKkpemmuBaHul KypHUIIbI
Oypoii 6e3 X0X0JIKa ¢ YEPHBIM XOXJIATHIM METYXOM B MOTOMCTBE 50% BITUIAT ObLIH
yepHble ¢ X0X0JaKkoM U 50% - Oyprbie ¢ XxoxoakoM. COCTaBbTE CXEMY peIIeHUs 3a/1auu.
Ornpenenure reHOTHUIBI POIUTEIICH U TOTOMCTBA B JIBYX CKpelrBaHusax. Kakoil 3akoH
HACJIEICTBEHHOCTH MPOSIBISIETCS B JAHHOM Ciiyvae?

2. CKkpecTHJIM paCTeHHE KYHXKYTa, Y KOTOPOTO Pa3BUBAIOTCS OJJMHAPHBIE TLI0]IbI
Y TJIaJKHUE JIUCThS, C PACTEHUEM, JAIOIIUM TPOUHBIE TIJI0IbI U MOPIIUHUCTBIC JIUCThSI.
OpHa nojoBUHA MOTOMCTBA — OJIMHAPHBIE MJI0/IbI U MOPIIMHUCTBIE JTUCThS, a Ipyras —
OJIMHApHBIE TUIOJBI M TIAJIKUE JUCThS. [Ipu CKpelmmBaHUM KyHXYyTa C TPOMHBIMU
IUI0JJaMU ¥ MOPUIMHUCTBIMU JIUCTHSIMU C PACTEHUEM, UMEIOIIINM OJJMHAPHBIE TJI0/IbI U



rnaakue JucThs, 50% MoTOMCTBA UMETU OJIMHAPHBIE TUI0JIbI U TJIaIKKUE JTUCThA, a 50%
IOTOMCTBA — TPOMHBIE IUIOABI U TIagKHe JTUCThbs. COCTaBbTE CXEMY CKPEIIMBAHMUS.
Ornpenenure reHOTUIIBI pOAUTENIEH, TOTOMCTBA B IBYX CKpeniuBaHusax. Kakoi 3akoH
HACJIEACTBEHHOCTH MPOSABIISIETCSA B TAHHOM ciry4ae?

3. Y n1bBUHOIO 3€Ba KpacHasi OKpacka IIBETKOB HETOJIHO JOMUHUPYET Hal Oeloi,
a y3KHE€ JIUCThbSl PAacTeHUs — HaJ IMHUPOKUMHU. ['€Hbl pacnoyiararoTcs B pPa3HbBIX
xpomocoMax. CKpemuBarOTCd pacTeHUs] € PO30BBIMH LIBETAMH W JIUCThIMHU
MPOMEXKYTOUYHON HTUPUHBI C PACTEHUSIMU, UMEIOIINUMU O€JIbIC IIBETKU U Y3KHUE JIUCThSI.
CocraBbTe cxemy pemieHus 3agaud. Kakoe MOTOMCTBO M B KakKOM COOTHOILIEHHUH
MOYHO 0KMJAaTh OT ATOTO CKpemuBanusi? OnpeneauTe TUM CKPelluBaHusl, T€HOTHUIIbI
poauTeNie U TOTOMCTBA.

4. KpacHast okpacka sroji y 3eMJISIHUKHA HENOJIHO TOMUHUpPYET Haja Oenow, a
HOpMaJIbHAsl Yalleyka — HaJ JHUCTOBUIHON. ['€Hbl pacmoyioKeHbl B Pa3HbIX
xpoMmocoMax. Onpenennure TUIl CKPEUIMBAaHMS, T€HOTUIIBI POJUTENICH, T€HOTUIIBI U
(heHOTHUIBI TOTOMKOB, MOJYYEHHBIX OT CKPEIIMBAHUS PACTEHUHN C PO30BBIMU SITOJIaMU
C TIPOMEKYTOYHOM (POPMOM HallIeUKHU C PACTCHUSIMHU, UMEIOIUMU KPACHBIE SITOJIBI U
JMCTOBHUIHYIO YAIIICUKY.

5. I'pynma kpoBu U pe3yc-QpakTop — ayTOCOMHBIE HE CIICTVICHHBIE MPU3HAKHU.
['pymma KpoBU KOHTPOIMPYETCS TpeMs amieiasmu oxHoro rena: 14, 1B, Amnenn 14, 1B
JIOMMHAHTHBI 110 OTHOIIEHHIO K i°. TTonoxurensHelii pesyc-dakrop (R) momunmpyer
HaJ oTpularenbHbiM (F). Y oTma TpeThs TIpynna KpoBU (T€Tepo3Urora) M
OTpULIATENBHBIN pe3yc-(hakTop. Y Marepu nepsas rpynrna KpOBH U MOJOXKUTEIbHBIN
pesyc (rerepo3urota). OnpeaenuTe TeHOTUIBI POAUTEIEH, TEHOTUIBI U (PEHOTHUIIbI
neTed, WX Tpynmbl KpoBU U pesyc-paktop. Kakoil 3akoH HacleCTBEHHOCTH
MIPOSIBIIAETCS B JAHHOM ClTy4dae?

6. ['pynnma KpoBM M Kapue ria3a — ayTOCOMHBIC HE CIICTIJICHHBIE NPU3HAKHU.
['pymia KpoBU KOHTPOIMPYETCS TpeMs amneasmu oguoro rena: i%, 14, 18, Amnenn 14, 1B
JIOMHHAHTHBI [10 OTHOIIEHUIO K i°. Kapue riasa 1oMMHMPYIOT HaJ ronyObiMu. Y OTIa
Kapue TJia3a U BTopas rpymnna KpoBH, y MaTepu TPEThs IpyMnna KPOBU U Kapue riasa.
Y pebenka romyOble Tyiaza W TiepBas rpymnmna KpoBu. OmpenenuTe TEHOTHUIIBI
poauTeneil, TeHOoTHHbl W (EHOTHUNBI JeTei. Kakoil 3aKkoH HaclIeICTBEHHOCTH
MPOSIBIIAETCS B JAHHOM ClTy4dae?

7. llpm CcKpemBaHUM PACTEHUW C KOPUYHEBBIMU TIJIAJKUMHU CEMEHaMHU
(IOMUHAHTHBIE PU3HAKU) C PACTEHUSIMU C O€JIBIMU MOPIIMHUCTHIMU CEMEHAMU ObLIIO
nosydeHo 405 ceMsH KOPUYHEBBIX MOPIIMHUCTHIX, 395 ceMsH OenbIX riaakux, 32-
OeJIbIX MOPIIMHUCTHIX, 30 KOpUUHEBBIX TNIagkuX. COCTaBbTE CXEMY PEILICHUS 3aa4H.
Onpenenure TEHOTUIBI POJUTENBCKUX o0cob0ed u  motoMmcTBa. OOBsACHUTE
dopmupoBaHue yeThipex (EHOTUINUYECKUX KiaccoB. Kakoil 3akoH JeHCTByeT B
JTAHHOM CiIy4ae?

8. ITpu ckpenmBaHuM pacTeHUsl TOMaTa ¢ OEIbIMU TUCKOBUIHBIMU TUIOJIaMH C
pacTeHHuEM, UMEIOIINM JKEIIThIe MIapOBUIHBIC TUIOBI, BCE TTOTOMCTBO MMEJIO Oelbie
JTMCKOBUTHBIE TIJI0/IbI. BO BTOpOM CKpemmBaHuy (PEHOTUITHYECKH TAKUX KE UCXOTHBIX
oco0ell B MOTOMCTBE MOJy4Ynsoch paciieruieane: 50% pacteHuil umenn Oerbie
JTUCKOBUHBIE 110161, S0% - kenTbie mapoBuaHbie. Kakue 3akoHbI HACIIEICTBEHHOCTH
MPOSIBIIAIIOTCA B 3TUX CKPEIIUBAHUSIX.



9. V kaHapeek HaJIMuMe XOXJIa —IOMHUHAHTHBIM ayTOCOMHBIM Tpu3HaK (A),
CLEIUIEHHBIH ¢ 10JI0oM reH XP ompenenser 3elIeHyr OKpPacKy OIepeHbs, a X° —
KOPUYHEBYIO. Y INTHUI TOMOTAMETHBIN II0J — MY>KCKOH, a T€TEPOraMETHBIN-KEHCKHUU.
XO0XJIaTOTO0 KOPUYHEBOI'O0 CaMIlla CKPECTUJIIM C CaMKOMl 0e3 XOXOJIKa C 3eJICHBIM
ornepeHbeM. Bce MOTOMCTBO 0Ka3aioch XOXJIATHIMU, HO BCE CAMKH ObLTM KOPUYHEBHIE,
a camIibl — 3eneHble. OnpenenuTe reHOTUIbl POIUTENIEH U TOTOMCTBA. Kakue 3aKOHbI
HACJIEJCTBEHHOCTH MPOSABIISIOTCS B JAHHOM Cltydae?

10. Kapermaszas >KE€HIIMHA C HOPMAJbHBIM 3PEHHUEM, OTEll KOTOPOW HMEI
roayOble Tia3a M CTpajal JAadbTOHHM3MOM, BBIXOJUT 3aMyX 3a TOIyOOria3oro
MYXKYHHY C HOPMaJbHBIM 3p€HUEM. [ €H Kapux riia3 HaclIeAyeTCs KaK ayTOCOMHBIN
JTOMHUHAHTHBIA MPU3HAK, a T€H JAJIbTOHMW3MA - KAK PELIECCUBHBIN, CUEIUICHHBIN ¢ X-
xpomocoMou. CocTaBbTe CXeMy pelieHud 3agaun. OnpenenTe reHOTUIbI POJUTEIIEH,
TEHOTHUIIBI U (DEHOTUITBI BO3MOXKHOTO MOTOMCTBA. Kakue 3aKOHbI HACIIEICTBEHHOCTH
MPOSIBIISIFOTCS B TAHHOM cliy4ae?

AHAJIN3 POJOCJIIOBHBIX

1. ITo n300pak€HHOI HA PUCYHKE POJIOCITIOBHOM:

1) ycraHoBHUTE XapaKTep HacjlelIOBaHUA TMpU3HAKa (JOMUHAHTHBIA WM
PEIECCUBHBIN, AyTOCOMHBIA WM CLEIJIEH C I0JO0M)), O0O3HAYEHHOTO YEPHBIM
LIBETOM;

2) onpeienuTe TeHOTUIIBI JieTei iepBoro (1) u BToporo (2) mNoKoJIeHUH.

YcnoBEBIE 0603HAYEHHA:

O - ¥EeHIIHHa
D —_ MYHC‘-IKH‘&

— Opax '
. — JOeTH OZHOTO Gbajca

. . — OPOABICHHE HCCIASKYEMOTO
npA3HAKA .

2. Ilo poaociioBHOM YeI0BEKa, MPEICTABICHHON HA PUCYHKE:

1) ycraHoBuUTE XapakTep HACIEIOBAHUS TMPU3HAKA «MAJICHbKUE TJIa3ay,
BBIJICJICHHOTO YE€PHBIM IIBETOM (JIOMUHAHTHBIM WJIM PELIECCUBHBIN, CICIUICH WU HE
CIICTIJICH C TI0JIOM);

2) omnpenenuTe TeHOTUIIBI poAauTesei u motomkos (1, 2, 3, 4, 5).

I3

Yeaosusie 0603Ha9eHAA:

D — MyXYHHA
o | O — memmama

— Gpax

i

— JieTH ogHOro Gpaxa

. . — IposABIEHAE HCCTEAYEMOTo
OpH3HAKA




PEKOMEHAYEMAZ JINTEPATYPA

OcCHOBHas AUTEpPATYpa

1. AraponoBa M.b., CuBornazoB B.W. buonorus (6a3oBwiii ypoBensn). 10-11
kiaccel. - M.: Jlpoda.

2. Aunpeesa H./l. buonorus (6a30Bbiit ypoBeHs). 10-11 knaccel. - M.
MueMo3uHa.

3. benser I.K., bopogun I[1.M. u np. /Ilox pen. bensera, [1.K, Jdpmmumna I'.M.
buosnorus (6a3zoBbiii ypoeHns). 10-11 kmacchl. - M.: IIpocBernienue.

4. bopoaun [1.M., Beiconkast JI.B., Ipimiury .M. u np. buonorust (mpoguiibHbIN
ypoBeHb). 10-11 knaccel. - M.: I[IpocBemenue.

5. I'pun H., Teinop 1.,Ctaytr VY. buonorus B 3-x tomax. 10-11 kmacc. - M.:
UznarensctBO « MUPY

6. 3axapos B.b., MamontoB C.I'., Connn IL.U. u ap. buonorus (mpodunbHbIi
ypoBenb). 10-11 kmacc. - M.: JIpoda.

7. Kamenckuit A.A., Kpukcynos E.A. buonorus. 10-11 kimacc. — M.: [Ipoda.

8. Kamenckuit A.A., KpukcynoB E.A., Ilaceunuk B.B. buonorus (6a30oBbrit
ypoBenb). 10-1 1 kmaccel. - M.: [Ipoda.

9. Kpukcynos E.A., [laceunuk B.B. Dxonorus (mpoduiibhbiii ypoens). 10(11)
kiacc. - M.: [Ipoda.

10. Mupkun b.M., Haymona JI.I'., Cymatoxun C.B. Dkomnorus (mpoduabHBIMI
ypoBeHb). 10-11 knacc. — M.: BEHTA-TPA®.

11. [Tonomapésa W.II., KopummoBa O.A., Jlo:mununa T.E./mox pen
[Tonomapénoii W.I1. buonorust (6a3oBbiii ypoBens). 10-11 kmaccel. - M.: BEHTAHA-
['PAD.

12, ITonomapéBa wu.H., KopuumoBa O.A., CumonoBa JL.B./Ilog pen
ITonomapéBoit M.H. buonorus (mpodunbHbiii ypoBenb). 10-11 kmaccwsl. -M.:
BEHTAHA-TPA®.

13. [TyroBkun AJIL., IlyroBkuna H.A. buonorus (6a3oBbiii ypoBens). 10-11
KJacchl - M.: AkaneMusi.

14, CusornazoB B.II., AradonoBa UN.b., 3axapoBa E.T. buonorus (6a30Bbiii
ypoBenb). 10-11 kmaccsl. - M.: [poda.

15. Cyxopyxkona JI.H., Kyumenko B.C., UBanoBa T.B. buonorus (6a30oBbIit
ypoBeHb). 10-11 knacc.-M.: [Ipocsetienue.

16. CyxopykoBa JL.LH., Kyumenko B.C., UYepnskorckas T.®. buonorus
(nmpoduneHeIil ypoBeHns). 10-11 kmaccel. - M.: TIpocBemenne

17. TepemoB A.B., IletpoeoBa P.A. /Tlox pen. Hukumosa A.U. buonorus
(6a30BbIH ypoBeHb). 10-11 kmaccel. - M.: BJIAJIOC.

18. TepemoB A.B., [lerpocoBa P.A. buonorus (nmpodunsHbiii ypoBeHs). 10-
11 knaccel. - M.: MHemo3uHa.

19. Yepuoa H.M., Tanymmn B.M., KoncrantunoB B.M. DOxkomorus
(mpodunbHeIi ypoBeHs). 10-11 kimacc. — M.: [lpoda

I[OHOJ'IHI/ITCJ'IBHEIH JUTEpPATypa




1. bormanoBa T.JI., Comogoa E.A. buonorus. CropaBo4yHUK AJis
CTapUIEKJIACCHUKOB U MOCTynarmux B By3bl.- M.: AST npecc.

2. bumnu I'.JI., KpeokanoBckuit B.A. buosiorus s mNOCTyHaroIIuX B BY3BI.
HNHTeHCHuBHBIN KypC.

3. PyBunckuit A.O. O61mast Ouonorus (s yriayO0aeHHOTO U3y4eHus: OMOJIOTUR). -
M.: U3n-Bo «IIpocBemienue».

4. KamnoBa I'.C., Hukumona E.A., IlerpocoBa P.A. buoisiorus: THUIIOBbIE
AK3aMeHalMOHHbIe BapuaHThl: 30 BapuaHTOB. — M.: «HanuonansHoe 00pa3zoBaHue».

5. KamunoBa I'.C., Mazdpkuna T.B. IIpakTukyM 1O BBIIIOJIHEHHIO THIIOBBIX
TecToBbIX 3aanuil EI'D. Dk3amMeHalMoHHbIE TeCThI. — M.: « DK3aMeH.



