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IMosicHuTe.1ILHAs 3anHCcKa

[peacraBneHHble MaTepHanbl MOArOTOBIEHB! 111 MPOBEAEHUS MUCbMEHHOMO 3K3aMeHa
no Guonoruu s NocTynarouMx Ha obyyeHHe mo ciaeaytoldiM oOpa3oBaTeibHLIM MporpaM-
Mam:
bakanaspuar no HanpasneHusM: 06.03.01 «buonorus»; 05.03.01 «Dkonorus v NpupoaONOb-
3oBaHue»; 35.03.01 «JlecHoe meno»; 49.03.03 «®uzuyeckas kyabTypa»; 49.03.02 «Dusmnue-
cKas KyJbTypa A JIML € OTKIOHEHHUAMH 310poBbsi»; 03.03.01 «ITTcuxonorus»
cneuranuTer no HanpasieHusaM: 35.05.01 «JleuebHoe menon; 31.05.02 «Tleauatpusa»; 06.03.01
«Dapmauus»

Marepuansl BCTYMUTENbHBIX UCMIBITAHUIA U OMOJIHUTENIbHBIX BCTYMUTENIbHBIX UCTbITA-
HUi npoduaLHON HanpaBleHHOCTH CHOPMUPOBAHBI HA OCHOBE (elepalIbHOTO roCyAapCTBEHHO-
ro o0pa3oBaTe/lLHOrO CTaHAapTa cpelHero obuiero obpaszoBaHus W (eaepaibHoro rocyaap-
CTBEHHOro 00pa30BaTENILHONO CTAHAAPTa OCHOBHOro obuiero obpa3oBaHHs M OXBaTbIBAaeT BCE
OCHOBHbBIE pa3ieNibl IHKOJALHOrO Kypca OHOI0r1H.

Bonpocsl no3Bonar abutypueHTaM nokas3aTb WX 3HAHHWS OCHOBHBIX MOHSTHH, 3aKOHO-
MEpPHOCTEH W 3aKOHOB, KacarOLMXCA CTPOEHHUS, KU3HHU, Pa3BUTHS U DKOJOTMU PAaCTUTENIBHOTO,
JKUBOTHOTO W YEJIOBEYECKOro opraHu3MoB. B npennaraeMbix Bonpocax oco0oe BHUMaHWE 00-
palieHo Ha yMeHHe abUTypHEeHTa CaMOCTOATENLHO AeaTh BbIBOBI, OMEPUPOBATh ONMpeaeiieH-
HBIMH MOHSATHAMU NPH 00BACHEHWH ABJIEHHUI NMPUPOBI C NMPUBEAEHUEM MPUMEPOB U3 MPAKTHKH
3[IpaBOOXPAHEHHS, CENbCKOX03AHCTBEHHOTO U MPOMBILIIEHHOTO NPOM3BOCTBA.

BerynurenbHsli 3k3ameH no aucuuninHe «buonorus» B 2021 roay Oyaet nposeacH B
BUJE TeCTHpoBaHus. BpeMs mpoBeaeHHs TecTHpoBaHus - | acTpoHoMuyeckuit yac. Kaxaomy
abutypueHTty Oyaet npeanoxeH Habop u3 30 TeCTOBBIX 3aaHUI Pa3NIUYHON CIOXKHOCTH, OTHO-
CAUIMXCA K pa3lIMYHbIM pazaenaMm 6uonoruu: «3oonorusa», «boranuka», «Hemnosek u ero 3gopo-
Bbe», «JdKojaorua», «Oouas 6uosorus» u ap. Y3 npeanaraeMblx TECTOBBIX 3aJaHHil 1BaaLaTh
MOTYT ObITb OTHECEHBI K CpeHEH CTENEHHU CI0XKHOCTH (Y4acTb A) U 10 BOMpOCOB - K MOBBILLEH-
HOM cTeneHu ciokHoCcTH (YacTth b). Kaxawlii Bonpoc U3 yacTW A oueHuBaeTcd B 3 O6anna, u3
yacth b - B 4 6anna. MakcuManbHOEe KoIM4ecTBO 6anioB, KOTOpoe BO3MOXHO Habparb, npa-
BUJILHO OTBETHB Ha BCE TECTOBBIE BOMPOCHI U peLUUB 3aAaHus, cocTanseT 100 6annos.




ITporpamma AHCUHILIHHBI GHOTOTHSA

Oo6mas 6HoI0rHSA

Buonorus - Hayka 0 *H3HHU.

3HaueHHe OHONOTrMYECKON HAYKU AT CENBbCKOro X03HCTBA, MPOMBILLIEHHOCTH, MEAULMHBI, TH-
FMeHbl, OXpaHbl MpUpoabl. JKHBbIE CUCTEMBI: KJIETKA, OpraHu3M, BUA. buoueHos, buocdepa, ux
sBojtouus. [TpusHaKu XUBBIX cucTeM: OOMEH BELLECTB 3HEPTHMH, LEJOCTHOCTb. B3aUMOCBA3b
CTPYKTYpPbl U (PyHKLHA, CBA3b CO CPESIOH, CAMOpPETYISAUMS.

Bknan Guonoruueckoil Hayku B GOpMHUpOBAHWE HAayYHOH KapTHHBbI MUpa. OOLLEH KyJIbTypbl
JUYHOCTH.

OG6iuue 61onoruyeckue 3aKOHOMEPHOCTH. YPOBHHM OPraHW3alWy KUBOW MPUPOALL: MOJIEKYISp-
HbI, KJIETOYHBII, OpraHU3MeHHbIH, MONYISUHOHHO-BUAOBOH, OHoreoueHoTHYECKUH, Onocdep-
HBbIiA.

Buosoruveckue cucTeMbl

Knemxka kak ouonocuyeckaa cucmema. Knerounas teopus. Metoab! usyuyenus kinetku. Kierka
- CTPYKTypHasi pyHKUHOHATbHASA eAMHHULA XKUBOIO. XUMHUUYECKHUH COCTAB KIIETOK, X CXOACTBO Y
pa3HbIX OpraHW3MOB - OCHOBA €AMHCTBA XWUBOW Mpupoabl. HeopraHuueckue BeulecTsa: Boja,
MHHepanbHble o, OcoOOEHHOCTH CTPOEHHUS OPraHUYECKHUX BELLECTB!

yIIeBOJOB, JIMMHIOB, HYKJIEWHOBBIX KHUCIOT, AT® B CBA3M C BBIMOIHAEMbIMH (YHKUMAMH.
depMeHTbI, UX POJb B KIIETKE.

CrtpoeHve ¥ QyHKUMHM YacTed W OPraHOMIOB KIIETKH, UX B3aUMOCBSA3M KaK OCHOBA €€ LEeJI0CT-
HOCTH.

MHoroo6pa3sue kinetok. Bupycel - noknetounas ¢opma, Bo3dbyautenu 3adbonesanuit. [podunak-
Tuka BUY-undekunn u 3abonesanus CITHIom.

KneTouHblii MeTabonu3M. DHepreTuueckuit ooMeH. [IpeobpazoBaHue 3HEprumn U KieTke. 3Haue-
Hue AT®. lNnacTuueckuii oOmMeH. buocuHres 6enka. I'eH. I'eHeTHueckuit koa. MaTpuuHbIi xa-
paktep peakuuii 6uocuHTesa. ®ortocuHTes. XemocuHTe3 B3auMOCBA3b MIACTUYECKOTO U 3HEP-
reTuyeckoro obmeHa.

Pazmuodxcenue u unousudyaivHoe pazeumue opeanuimos. Knerka - reHeTuyeckas eaMHHULA
xuBoro. CoMaruyeckre U MNojoBble KJIeTKM XpOMOCOMBI: ayTOCOMbI W MoJioBbie. I'omMoa0ruy-
Hbl€ U HETOMOJIOTMUYHbIE XPOMOCOMbI. 3HaueHHWe MOCTOSHCTBA YKucna U ¢popMbl xpomocoM. [loa-
rotoBka kjaetku K aeneHuto. Penynaukaums JIHK - ocHoBa ynBoeHus xpomocom. Mutos, ero
3HaueHue. Pa3BuTHe MojoBbIX kieTok. Meito3. Cneunanuzaums knetok, obpasoBaHHe TKaHeH.
CamoBocnpoun3BeieHHe - BaXHEHLWHI npU3HaK *kuBoro. PasmHoxeHue: mojoBoe U becnonoe.
OnnopotBopeHue, ero 3HaueHue. OHTOreHe3. DMOpHOHANIBbHOE W MOCTIMOPHOHAIBLHOE pa3BU-
THE: MPAMOE U HEMPSAMOE.

Pa3suTuHe 3apoablila (Ha npuMepe XMBOTHBIX ). BpelHoe BIMAHME ankorons 1 HUKOTHUHA Ha pas-
BMTHE OpraHU3Ma yejoBeKa.

Oprannim kak 6HoOrHYecKasi CHCTeMa

MHuoroo6pa3ue opraHW3MOB: OJHOKIETOYHblE W MHOTOKJIETOYHbIE, aBTOTPOQHbIE U reTepo-
TpodHbIe, MPOKAPUOTHI U dyKapHoTbl. CTPYKTYpHBIE 31€eMEHTbl OpraHU3Ma: KJIeTKH, TKaHH, op-
raHbl, CHCTeMbl OpraHoB.

Pacmenun u okpyxcaroujaa cpeoa. PacteHue - UeNOCTHbIA opraHusM. B3aumocBasu KieTok,
TKaHel U opraHoB. OCHOBHbIE MPOLECCH! KH3HEAEATENbHOCTH PaCTUTENBLHOIO Opranusma. Pac-
TUTENbHOE COOOLLECTBO. DKoNOruyeckue (GakTopbl HEXHBOH U KHMBOI MPUPOABI, CBA3AHHbBIE C



JeATebHOCTBIO ueoBeka. B3auMocBa3b pacTeHHI U (HaKTOPOB HEXMBOH U MBOH MpUpPOIbl HA
npuMepe pacTeHHWit neca, ayra U np. IlpucnocobaeHHOCTL pacTeHHH K COBMECTHOM XH3HW B
Jecy, Ha J1yry W T.4. Poab pacTeHui B MpUpoOIE U KU3HHU UEIOBEKA.

BrnusHue neaTenbHOCTH uenoBeKa Ha XH3Hb pacTeHHd. OXpaHa pacTeHWH, 3alluTa Cpeabl MX
obuTaHKd, 3aKOHbI 00 OXpaHe NpPUPOIBI.

Omoenst pacmenuil. O0UWiana xapakmepucmuka.

Booopocnu. CtpoeHHe W XW3HEAEATEIbHOCTb OJAHOKJIETOYHBIX U MHOTOKJETOUHBIX BOAOpPOC-
Aeii. Ponb Bomopocaeit B npupoae U HAPOAHOM XO3SHCTBE, MX OXpaHa.

Mxu. CTpoeHue U pa3MHOXeHHe (Ha nMpUMepe MecTHbIX BHI0B). O6pa3oBaHue Topda, ero 3Ha-
yeHnue. Cpeagoobpasyrolee U pecypcHOe 3HaYeHHEe MXOB B coobiecTe 6osoTa.

ITanopomnuku. CTpoeHHE U pa3MHOXEHHUE, pOjb B TIPUPOIE U XKU3HU vesloBeka. XBolluu. [1na-
YHBI.

Torocemennsie. CTpoeHUE U pasMHOXEHHE (Ha MPUMEPE COCHBI, €I U IPYrUX XBOHHBIX). Pac-
MpoCcTpaHEHHE XBOWMHBIX, UX 3HAYEHHE B MPHUpOIE, HApOAHOM xo3sicTBe. PerynupoBaHue uuc-
JIEHHOCTH XBOMHBIX. BoccTaHOB/IEHHE XBOMHBIX JIECOB.

ITokpsimocemenHnsie (yeemrossie). OCOOEHHOCTU CTPOEHHUS U JKU3HEAEATENBHOCTH  MOKPBI-
TOCEMEHHBIX Kak HauboJjiee BLICOKOOPTaHU30BaHHOM IpyNMbl pacTeHHi, UX FOCMOACTBO Ha 3eM-
ne. MHoroo6pasue LBETKOBBIX pacTEHHH.

Kaacce: [leyooavHbie pacmenusi. CeMelcTBa: KpecTOLUBETHbIE (KamycTHbIE), po3oLBeTHbIE. bo-
OoBbl€, MacjieHOBbIE, CIOXHOLBETHbIE (aCTPOBbLIE), MabBOBbIE, MAPEBbIE, BAHOTpaAHbIE (B 3a-
BUCUMOCTH OT MECTHBIX YCJIOBU).

Kiace: Oonooosavnvie pacmenus. CeMeNcTBa: JUACHHbBIE, 371aKH, MATIMKOBBIE.

OTnHYMTENbHBIE MPU3HAKK PAacTeHUH MEPEYMCIIEHHBIX CEMENCTB, UX OUOIOTHUECKUE 0CODEH-
HOCTH, HApPOJHOX039HCTBEHHOE 3HAYEHHE.

BnusHue nesTenbHOCTH YesloBeKa Ha BUAOBOE MHOroo0pasue UBETKOBBIX pacTeHUH. CoxpaHe-
HWE U BOCCTAHOBJIEHUE YUCIEHHOCTH PEAKUX BUIOB PacTEHUH.

Ceibcroxossticmeennvie pacmenus. BaxHeh e celbCKOX039iMCTBEHHbIE PacTEHUs (3€pHOBbIE,
MJ0J0BO-ITOAHbIE, OBOLUHbIE, MAaCIUYHbIE, TEXHUUECKHE U Jp.). DHOIOTHYECKHUE OCHOBBI U TeX-
HOJIOTMH U BbIpalllMBaHUS.

[MpoucxoxaeHue KyabTypHbIX pacTeHui. [ToHaTHe copra. JIoCTHXKEHMS HayKH B BbIBEJCHHH
HOBbBIX COPTOB PacTEHUM.

Pazeumue pacmumeinvnozo mupa. Muoroobpasue pacTeHUH U MX mpoucxoxieHue. Jlokasa-
TeJIbCTBA HCTOPUUECKOTO Pa3BUTHUS PaCTEHHUH.

OCHOBHbBIE 3Tanbl B pa3BUTHW PacTUTEIBLHOTO MUpPA: BO3HUKHOBEHHE OAHOKJIETOUHBIX U MHOTO-
KJIETOYHBIX BOJOPOCIIEH; BOSHUKHOBEHHE (POTOCHHTE3A; BBIXOA, pacTeHUH Ha cywy (ncunodu-
Tbl, MXH, MaMOPOTHUKH. TOJIOCEMEHHBIE MOKPBITOCEMEHHBIE). YCIOXHEHUE pacTeHUH B npolec-
C€ MCTOPHUUYECKOTO pa3BUTHUsA. DUIOreHETUUECKHUE CBA3U B PACTUTEILHOM MHpE.

['ocnoacTBO MOKPLITOCEMEHHBIX B HACTOSALLEE BPEMA, HX MHOrooOpa31e U pacnpoCTpaHEHHUE Ha
3eMHOM luape. BiausHue X034HCTBEHHON 1€ATENIbHOCTH YEJOBEK Ha pacTUTENbHbIH MUp. Co-
XpaHeHHe OHOIOTHYECKOro pa3HO0Opa3usa pacTeHHA.

Bbakmepuu. CtpoeHue U XHU3HEAECATEIbHOCTb OaKTepUi, UX pasMHOXeHHWe. PacnpocTpanenue B
BO3IyXe, MOYBE, BOJAE, KMUBbIX OpraHusMax. Pojb B Mpupole, MPOMBILLIEHHOCTH, MEAULIMHE,
CeJIbCKOM X03siicTBe. bonesHeTBopHbIe OakTeEpUM U 6opbba ¢ HUMH.

TI'puosl. Tuwmaiinuku. Obdwas xapakrepuctuka rpuoos. Ponb rpuboB B npupole M Xo3sicTBe.
Cum6uo3 rpuda u Bogopocau. [Tutanue. Poab nuiaiiHMKOB B npupoe.

Kusomnsie u okpyrcarowaa cpeoa. Muoroobpaszue *MBOTHOro MuUpa. OCHOBHBIE OTAMUYUA
KMBOTHBIX OT pacTEeHHii, yepThl UX cXoAcTBa. CUCTEMATHKA KXUBOTHbIX.



OoHoknemounsie KaKk Haubolee npumumueHsle u opegHue dcueomusle. OObIKHOBEHHas ame-
6a. OcoOeHHOCTH CTPOEHHS KJIETKM OJHOKJIETOYHOro opraHu3Ma. MHoroo6pasue oqHOKJIETOY-
HbIX XXMBOTHBIX, HX 3HaYeHHEe B NPUpPOJe, XKHU3HH YesloBeka. OOas xapakTepucTHka.
Mmnozoknemounsie ycusomusre. O61was xapakrepuctuka Tunos. Knweuynononoctuele. [noc-
kue yepsu. Kpyrasie yepsu. Konbuarsle uepsu. Mommockw.

Tun Ynenucmonozue. Obuas xapaktepucTHka kjaaccoB. PakooOpasHeie. [Taykoobpa3Helie (na-
yKku 1 kneuu). HacekoMble. OcHOBHbIE OTpslbl HacekoMblx. Yewyekpoiabie. JIBykpbliabie. [le-
penoOHYaTOKPbLIBIE.

MHoroo6pas1e HacekoMbIX, WX poJib B MPUPOAE; NPAKTUUECKOE W ICTETUUECKOE 3HAYEHHe.
buonornueckuit cnocod 60pbOLI ¢ HACEKOMBIMH - BPEIUTENAMH CEebCKOXO3AHCTBEHHBIX KYJlb-
TYp M €ro poJib B COXpaHeHHH ypoxas. OXpaHa HaCEKOMBIX.

Tun Xopooesie. JlanueTHuk. OOwas xapakTepucTHKa KiaccoB. Peibbl. 3eMHOBOAHbBIE. [TpecMbl-
karougrecs. [TTuusl. MaekonuTatowne. OTpsaabl naaueHTapHbix. O61as xapakTepucTHKa THNA.
Ponb MiekonuTtarouux B npupoae U kHU3HU yenoBeka. CoxpaHeHHe MHOroobpasus nyTeM pery-
JTUPOBAHUS UX YHCJEHHOCTH, 3aLLMTbl 3KOCUCTEM KaK cpelbl OOUTaHUS MJIEKOMUTAIOLIHX.
CenbCKOX035HCTBEHHbIE )XWBOTHbIE Kiacca MiaekonuTarownx. KpynHeli poraTblii CKOT, OBUbI,
CBMHBH, Jowaau. [TpoucxoxaeHue AoMallHWX KHUBOTHBIX. ColepKkaHWe, KOPMIEHHe, pa3Be/e-
HUe.

DBOIIOUMS XKWBOTHOTO MHpa. [loka3aTeabCTBa HMCTOPUUYECKOrO Pa3BUTHUS XKWBOTHOIMO MHpa:
CpaBHUTE/IbHO-aHATOMHUYECKKE, 3MOpHONOrMYecKre, najeoHTonoruueckue. [lpoucxoxaeHue
OIHOKJIeTOYHBIX. [TpoHcX0XkIeHHE MHOTOKIETOYHbIX. YCI0XKHEHHE CTPOEHHUS W KU3HedesTe b-
HOCTH MO3BOHOYHBIX )XHBOTHBIX B MpPOLIECCE UCTOPUUYECKOTrO pa3BUTHUSA XHUBOTHOro mupa. Poa-
CTBO YeJIOBEKA C )KMBOTHBIMHU.

YenoBek # ero 310poBbe

O6uinit 0630p opraHu3ma yenoBeka. 3HaYeHWE 3HAHHWI O CTPOEHHUH, KU3HEAEATENbHOCTH Opra-
HHM3Ma YesoBeKa U TMrueHe A5 OXpaHbl €ro 310POBbSI.

Opeanbl u cucmemsl OpzaHos

Onopno-0suzamenvhas cucmemda. 3HaueHWe ONMOPHO-ABUraTesibHOW cucTeMsbl. [lepBas nmoMolub
NpH yunbax, pacTsXKeHHH CBA30K, BbIBUXAX, NepeioMax.

Mboiutybl, ux gynxyuu. OCHOBHbBIE TPYTIbI MBILILL TEJA YEJOBEKA.

Kpoeb u kposoobpaugenue. UMmynutet. Pons U.W. MeunukoBa B co3gaHumu yueHuss o6 UMMy-
Hutete. MHdekurnonnsle 3aboneBanus W 6opeba ¢ HUMHU. [lpenynpeautenbHble NPUBHUBKH.
[Mpodunakruka BUY-undekunm u 3abonesanns CIMUdom. ['pynner kposu. [lepennsanune kpo-
BU. JloHOpCTBO.

Opeanbl kposoobpawjenus. Cepaue U cocylbl (apTepUK. KanUUIAPbI, BEHbI).

[Tpenynpexaenue cepaeyHoO-cocyaUCThIX 3aboneBaHuii. [lepBas noMoulb NMpU KPOBOTEYEHHSAX.
BpenHoe BausHue KypeHUs W yNOTpebaeHHs alIKoros Ha CEPALE U COCYAbI.

Heixanue. 3HaueHue awvixanus. MHbekuMOHHbIE OoNe3HH, nepelarolMecs Yepes BO3LyX, npe-
AynpexaeH’e BO3AYyLIHO-KaneibHbIX WHGEKUWH, TMIMEHUYECKUI PEXHUM BO BpeMs OOJIE3HM.
['urueHa opraHoB abixaHus. BpenHoe BIMsHWE KypEHHUS HA OPraHU3M.

IMTuwesapenue. 3HaueHue nuuleBapeHus. Perynsuus npoueccoB nuileBapeHus. [ MIrneHnvyeckue
yCIOBUA HOpMallbHOro nuuleBapeHus. [lpeaynpexaeHue TIUCTHBIX M KENYAOYHO-KUILEYHBIX
3aboneBaHui, MUILEBLIX OTpaBleHHWil, nepBas AoBpayebHas nMoMollb NpU HUX. BausHue Kype-
HUS W aJIKOroJis Ha MulleBapeHHe.

Ob6men eewyecme u onepeuu. OO61as XapakTepucTHKa. BansHue ankorons U TOKCHYHBIX Be-
LECTB, HAPKOTHKOB Ha 0OMeH BeuecTB. Butamunbl. Mx poab B o6Mene BewlecTB. OCHOBHbIE
THMOBUTAMHHO3bL. [ MNMepBUTaMUHO3I.



Croco6bl coxpaHeHUss BUTAMHHOB B MHUILEBBLIX Mpodykrax. HopMbl nutanus. PauvoHanbHoe
nUTaHMe.

Buroenenue. Opranbl MoueBbIAEIUTENbHON CHCTEMBI, UX QYHKUMH, npoduiakTika 3abonesa-
HUH.

[lpodunakTika ¥ nepeas NoMollb NpH TEMJIOBOM M COJHEYHOM ylapax, 0)orax, 0OMOpoXeHH-
X, ANEKTPOLLOKE.

Keaeswl grympenneu cexpeyuu. 3Ha4eHHe XKele3 BHYTPEHHEH CEeKpeurH Ans pocTa, pa3BUTHS,
perynsuny GyHKuMit opranusma. ['opMoHbl. Poib MojoBbIX Xkee3 B pa3BUTHU opraHusma. [lo-
J0BO€ co3peBaHHe. [ MrHeHa IOHOLLIM U AEBYLIKH.

Hepenas cucmema. Opranbl yyBcTB. Bbicluias HepBHas AeATENbHOCTh. 3HAY€HHE HEPBHOW CH-
CTEMbI B PEryisuMHi W COMacoBaHHOCTH (PYyHKUMIA opraHu3Ma uesoBeKa U B3aUMOCBS3W Opra-
HU3Ma co cpeioil. OcoOeHHOCTH BhICLIEH HEPBHOM AEATENbHOCTH uenoBeka. Peub v MbllIeH e,
Opransbl yyBcTB. Co3HaHue KaK pyHKUHUA Mo3ra. CounanbHas 00yc/IOBIEHHOCTD MOBEAEHHUS Ye-
JoBeKa.

Pons U.M. Ceuenosa u U.I1. asnoBa B co3gaHuu yueHHs 0 BbiClEed HEPBHOM AeATEIBLHOCTH.
CoH, ero 3HayeHHWe U rurueHa. M3ameHenue pabotocnocob6HocTH B TpyaoBoM npouecce. [urue-
Ha YMCTBEHHOro Tpyaa. BpeaHoe BIMsHHMe HUKOTHHA, alKOTOJIs MU HAPKOTUKOB Ha HEPBHYIO CH-
CTEMY.

OCHOBBI TEHETHKH

['eHeTHKa - HayKa O HAacNEeACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. OCHOBHbIE METO/IbI FEHE-
THKH. MOHO- U IMrMOpraHOE CKpelMBaHHe. AHaIU3 NOTOMCTBA.

HacneacTBeHHOCTh U M3MEHYHMBOCTb - CBOWCTBa opraHu3Ma. MeToabl MCCAeIOBaHHUA Hachel-
CTBEHHOCTH M U3MEHYMBOCTH pacTCHH, )KMUBOTHBIX U U€JIOBEKa.

3aKkoHbl HACJIEICTBEHHOCTH, ycTaHoBlIeHHble [. MeHaeneM. J[oMHWHaHTHbIE W peLECCHBHBIE
npu3Hakui. AnnenbHbie reHbl. @eHotun u redotun. ['oMo3urora u rereposurota. EamHoobpasue
MepBOro MNOKOJNEHHUSA.

[TpoMeXxyTOUHBII XapakTep HaciedoBaHHUsA. 3aKOH pacluernieHus npusHakoB. CTaTHCTHUECKUH
XapakTep sABJeHHH pacuieniaeHus. Llutonornueckue ocHOBbI €AMHOOOPA3UA NMEPBOro MOKOJIEHHUSA
M pacllenjeH1s MPU3HAKOB BO BTOPOM MOKOJEHHH. 3aKOH HE3aBUCMMOIO HAcJe10BAHUA U €ro
LIMTOJIOTHYECKHE OCHOBBI.

3akoH cuenjeHHoro HacleaoBaHus T. MopraHa, ero udtonoruyeckue ocHoBbl. [lonHoe U He-
nosiHoe cuernieHre. Posb nepekpecta XpoMoOCOM.

[eHOTHN KaK LIEJOCTHAas UCTOPUYECKH CIIOXKUBLIAAcA cucTeMa. [eHeTHka nona. XpoMocoMHas
TEOpHs HacleJCTBEHHOCTH. 3HAYEHHWE FEHETUKHU [UIS MEIWLUMHBI U 3[paBooXpaHeHHs. BpeaHoe
BJIMsSIHWE HUKOTHHA, aJIKOroJis U HAPKOTHUKOB Ha HAcJeICTBEHHOCTh Uel0BeKa.

Ponb reHoTHna W ycinoBuid BHewHel cpeabl B ¢opMHUpoBaHUK ¢eHoTrna. MoandukaLMoHHas
u3MeHunBocTh. Hopma peakunu. CtaTuueckne 3aKOHOMEPHOCTH MOAM(PUKALIMOHHON U3MEHYH-
BOCTH. MyTalWH, UX MPUUYUHBI. 3aKOH TOMOJIOTHYECKHUX PAJOB B HaC/IeACTBEHHON W3MEHUUBO-
cTH, chopMyaupoBaHHblii H.U. BaBunoBbiM. DKcriepUMeHTanbHOE NOTyYeHHe MyTaumii. Myra-
LMK KaK MaTepHan Ui UCKYCCTBEHHOIO U eCTeCTBEHHOTo oTOopa.

Mepbl 3alUMTHI OT 3arpsA3HEHHs MyTareHaMu. 3HaueHUe TeHETHKH Ui Npo(UIaKTUKK Hacel-
CTBEHHBIX 3a00/1eBaHUI y UeIoBeKa.

OcHOBBI cejleKIHH

['eHeTHka - TeopeTHyeckas ocHoBa cenekuud. Bknag H.W. Baeunosa B pa3BuTHe celekUUH:
y4yeHHe O LUEHTpax MPOUCXOKACHUS U MHOroobpasus KyJbTYpHBIX pacTeHHWil. MeToabl cejek-
LIMK: THOpUIN3ALMs, UCKYCCTBEHHBII 0TOOpP, MyTareHes, NoJUNIOUINSA, TETEPO3MC.



Cerexyusi pacmenuii. CaMOONbIIEHUE NMEPEKPECTHO-ONbIAAEMBIX pacTeHUit. ['eTeposuc. [Toaun-
JOUAMS W OTAaNeHHas rubpuan3aums.

Cenexyusn scusomuwix. TUNbl CKpeLWIMBaHWSA W METOAbI pa3BelcHMA. MeTon aHanau3a Haclel-
CTBEHHBIX XO3HCTBEHHO-UEHHBIX NMPHU3HAKOB Y *UBOTHBLIX-NMpoU3BOAMTENEH. OTaaneHHas ru-
OpMaM3aUMs IOMALIHMX KUBOTHbIX.

BuotexHonorusa: MUKpoOHONIOrHYECKHIA CUHTE3, FTEHHAs U KJIETOYHas UHXKEHEpHs, UX 3HaYeHHe
IUTS pa3BUTHsS HAPOJHOIO X035MCTBA, OXpaHbl MPUPOLI.

HHIIOPFHHH3MCHH!>IC CHCTEMBI

ITonyaayua u euo. Bun v ero kputepuu. Ilonynsuus - cTpykTypHas eavHydua Buaa. Yucnen-
HOCTh 0cobel, BO3pacTHOH M MOJIOBOI cocTaB, pasMepbl NONysUHii, GOpMbI COBMECTHOTO CY-
lLIeCTBOBaHUS 0cobeil.

JlokazaTenbCcTBa 3BOIOUMM KMBOU npupoabl. Yuenue Y. JlapBuHa 00 sBomounu. daktopsl
aBojouru. EcTecTBeHHbI 0TOOp - HanpaBasiowKi dakTop 3BoIIOUMU. BO3HMKHOBEHHE MpH-
cnocoGneHui. OTHOCHTENBHBII XapakTep NPUCNOCOONEHHOCTH. JIBUKYILMI U cTabUIU3UpYtO-
i oTéop.

HckyccTBeHHBIH 0TOOp M Hac/leACTBEHHAas H3MEHUYMBOCTb = OCHOBA BLIBEAEHMWA MOPOA AOMalll-
HUX YHBOTHBIX U COPTOB KYJIbTYpHbIX pacTeHWil. [ToHATHE copTa pacTeHHH U NMOPOAbI XKHUBOT-
HbIX.

Mukpossoatouns BuaoobpazoBanuve. CoBpeMeHHble NMpeacTaBaeHUs. buonoruueckuii npo-
rpecc u perpecc. COOTHOLIEHHUS pa3/IMUHbIX HanpaBleHUi 3BoMOUMH. OCHOBHBIE 3aKOHOMEp-
HOCTH 3BOMIOUMH. Pe3ynbTaThbl 3BOJIIOLHH.

ITpoucxoxaeHue xu3HH Ha 3emae. Pa3BuTHe opraHMyeckoro Mupa B apXxeHcKyro, NpoTepo3oi-
CKY10, Maje030iCKy0, ME3030MCKYIO U KaitHO30iCcKyt0 3pbl. OCHOBHBIE apoMopd03bl B 3BOJHO-
UMM pacTEeHWI U KHUBOTHBIX. JBOMOUMA YeloBeka. JlokazaTe/bcTBa NMPOUCXOKIACHHUS YelloBeKa
OT XHMBOTHbIX. JIBHXKYLLIHE CHIIbI aHTPOTIOreHe3a: colMallbHble U OMoaoruueckue HakTopol.
DTanbl 3BOJIOUMHK YeloBeka. Jloka3aTe/lbcTBa €AMHCTBA ueloBeueckux pac. Kputuka pacusMma u
COLMaNbHOTO AapBHHU3MA.

IKocucmemspl. Jxocuctema U OuoreoueHo3. CTpyKTypa IKOCHCTEMbI: BHAOBas, MPOCTpaH-
cTBeHHas. JIOMMHaHTHbIE U MaJlOYHUCIEHHBIE BUIbl, UX POJIb B 9KOCHCTEME.

[Moustre “Cpena o6utTaHusa™. Dkonoruyecke Gakropbl. 3akoH onTHMyMa. AGHOTHYECKHE dak-
TOpbI, NIPUCMOCOOIEHHOCTL OPraHU3MOB K HUM. bHonornueckure putMel. Potonepuoansm. buo-
THueckue (akTopsl. BHYTpMBHIOBbIE U MEXBHIOBbIE OTHOLIEHMS: XULIHHYECTBO, KOHKYpEH-
LM, napa3uTH3M, CHMOHO03. AHTponoreHHble dakTopsl. PazHooOpa3ue nonynsuui B 3kocHcTe-
M€, CBA3H MEXAY HUMHU:

reHeTuyeckue, Tpoduueckue. IlpoayueHTsl, peayueHTbl M KOHCYMeHTbl. [luuieBbie wenu u
ceTH. DKocucTeMbl. KpyroBopoT BellecTB W MpeBpalleHue 3Hepruu B HUX. [lpaBuna skonoru-
YEeCKOW NUpaMUAbI.

Camoperynsiuust - oCHOBa YCTOWYMBOCTH 3kocHcTeM. KonebaHus 4MCAEHHOCTH Monyiasuui B
skocucTeMax. M3MeHeHHs B 3kocucTeMmax. IIpUUHHBI CMEHBI 3KOCUCTEM: BHELLIHHE (€CTECTBEH-
Hbl€ U @aHTPOTOrEHHbIE) U BHYTPEHHHE.

ATPO3KOCHCTEMBI, UX pa3HoOOpa3ue, OTIIMYHUA OT NPUPOAHBIX 3KocucTeM. CoxpaHeHue 6uoo-
rHYeCcKoro pa3HooOpa3us Kak OCHOBa YCTOWYMBOIO pa3BUTHUS IKOCHUCTEM.

Buocdepa - rnodansHas 3xkocuctema. Bknan B. M. Bepnaackoro B pa3paboTky ydeHus o Ouo-
cdepe. Ponb xkuBoro Beulecta B 6Hocdepe. OcobeHHOCTH pacnpeaeieHus 6uomaccel. buono-
rMYECKUil KpyroBopoT. BuoreHHas Murpauus atroMoB. DBoatouus 6uocdepsl. IobansHbie U3-



MeHeHns B 6rocdepe NMoa BIMAHMEM JesTelbHOCTH yenoseka. [TpoGiema ycTolunsoro passu-
THsi Guocdepsl.
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IK3amMeHayuoHHble 60npocsl
Pa3nen «boranuka»

Bupycel. O6uias xapakrepuctuka. [Ipupona BupycoB. CTpykTypa BUPYCHBIX YacTHul. Pas-
HoobOpasue BUpycoB. Bupouasi.
MHdekuroHHble cBoiicTBa BUpYycoB. Pennukauus BupycoB. Ponb B npupoae U xHU3HU Yeno-
Beka. Bupycel — Bo30yauTenu 3aboneBaHuii 1 Mepbl 60pbObl ¢ HUMU. Bupyc nmMMyHonedu-
LMTa YesoBeKa.
HanuapcTtso TNpokapuotsl. O61was xapakrepuctuka. OCHOBHbIE OTIMUMS MPOKAPUOT OT Y-
KapHoT.
LlapctBo baktepuu. O6uias xapakrepuctuka. Mopdonorus 6akrepuid. GopmMbl 6akTepuans-
HbIX K1€TOK. OCOOEHHOCTH CTPOEHHUS KIETOUHOH 000J0UKH.
Tunsl U cnocoObl MUTaHUA U Pa3MHOXKEHUs OaKTepHanbHBIX OpraHU3MOB. DybakTepuu M
Linanob6akrepuu. CnopoobpaszoBaHue.
leHeTka Oaktepuii. OCOOEHHOCTH TEHETHUYECKOro Mmatepuana OakTepHanbHOM KIETKH.
Cnoco6bl nepeHoca 6akrepuansHoit JJHK. Knaccudukauus d6akrepuit, npeactaButeny.
bakTtepuu — canpotrpodsl, cuMOHOTpodbl U Napa3uTbl. OcOOGEHHOCTH KU3HEAEATENLHOCTH.
Kny6eHbkoBble Oaktepuu. bonesHeTBopHble OakTepun U 6opbda ¢ HUMU. Ponb OakTepuii B
npupole, HCMOTL30BAHUE YETOBEKOM.
IMoauapctBo Huswme pactenus. O6was xapakrepuctika. OCHOBHbIE OTJIMYMSA OT BBICIIMX
pacTeHHU.
I'pynna ortaenoe Bogopocau. O61uas xapakrepuctuka. CTpoeHue TannomoB. PasMHOXeHHeE.
Linknbl pa3BUTHA. DKOJIOTUS BOAOPOCIIEH.

. Knaccudukauus Bogopocnei, ux MaHoroodpasue. Otaensl 3enénnie, bypoie, KpacHbie Bosto-

pocau. Tpencrasureny. OAHOKIETOUHbIE U MHOTOKJIETOUHbIE BOAOPOCIH. 3HAYEHHE BOJO-
poclieil B npupoae U Ais yenoBeka. Mcnonb3oBaHue B MEAULIMHE.

. LlapctBo 'pubbl. OOias xapakrepuctuka. CTpoeHUe BereTaTMBHOro tena. OcoOeHHOCTH

nutanus. Mukopusa. Tunsl U cnocoObl pa3MHOXeHUs TpUbOB. Mcnonb3oBaHWe B MENULIMHE.

. Knaccugukauus rpu6os. OCHOBHbIE OTJHYHSA HU3WIKX W BbICLWIMX TPUOOB. DKOJOTHUECKHE

rpynnel rpu6os. INpeacrasurenu. ['pudsl — cuMbuoTpodsl U napasutel. bonesHeTBopHble
rpubbI U 6opbba ¢ HUMHU. Posib rpUOOB B NpUpPOZE U UCTIONIb30BAHUE YETTOBEKOM.

. Jlnwaitnuku. OOluas xapaktepucTuka. THMbl JIMWAKHAKOBBLIX TauaoMoB. OcOOEHHOCTH

B3aUMOJENCTBUA TPUOHOrO M BOJOPOCJIEBONO KOMMOHEHTOB. PasMHOXeHHe. Dkonorus.
[NpeacraButenu. Ponb B npUpoae U B )KU3HU YEJIOBEKA.

. MoauapcTteo Briciuue pacreHus. O6uas xapakrepuctka. OCHOBHbIE apoMOp(03bl BBICLIUX

pacteHHii. OcoGeHHOCTH XU3HEHHOTo uMKaa. Knaccudukaums.

. Otaen MoxoBuaHele, O6uias xapaktepuctTuka. OcoOEHHOCTH CTPOEHUS U Pa3MHOXEHMS.

Knaccudukauus u skonorus MxoB. Mcnonb3oBaHue B MEAULIMHE.

. )KM3HEHHBIN UMK MXOB Ha npuMmepe cdarHyma U NolauTpuxyMa (KyKYLIKHHOTO JIbHa).

PocT, pasMHOXeHHe U pa3zeuTHe. OOpa3oBaHue Topda U €ro NPaKTHUECKOE UCMOJb30BaHUE.
Ponb MXOB B MpHpoOIE U HCTIONIb30BAHHE YETIOBEKOM.

. OOuias xapakTepucTuka otaenoB [lnayHoBuaHble, XBouweBUAHbIE, [anoOpOTHUKOBUAHBIE.

OcCHOBHble OTIMUUS OT MOXOBUAHBLIX. OCOOEHHOCTH XHU3HeAeATe/IbHOCTH. JXU3HEHHbIE
uuknsl. [peacraButenu. Ucnonb3oBaHue B MEAULMHE.

.Otnen TlnayHoBuaHble. [InayH OynaBoBuiHbI. CTpoeHHE, Pa3sMHOXEHHWE, XKHU3HEHHBIH

LMKJI.
Otaen XBoweBuaHble, XBoul nojeBoi. CTpoeHHe, pa3MHOXKEHUE, XKUIHEHHBIH LIMKIL.

Otaen TlanoporHukoBHaHble. Opnsk oOblkHOBEeHHbIH. LLlMToBHHMK Myxckoi CrpoeHue,
pa3MHOXXEHHE, KU3HEHHBII UMK,
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Pa3zHoo6pa3zue [lanopoTHukooGpa3Hbix. MckonaeMble manopoTHUKooOpa3Hblie U oOpa3oBa-
HME KaMEHHOTo yris. Poib nanopoTHUKOOOpPa3HbIX B MPUPOAE U UCMONb30BaHUE UX YesloBe-
KOM.

Otaen [onoceMeHHble. O6LWas XapakTepucTUKa UX CTPOEHUA U pasMHOKeHHS. OCHOBHbIE
apomMopdo3bl 10 CPaBHEHHUIO € NAaNOpOTHUKOOOpa3HbIMU., OCOOEHHOCTH CTPOEHUS B CBA3H C
npUcnocobieHHeM K YCJIOBUAM HU3KMX TEMMepaTyp. JKoJorus ronoceMeHHbIx. Mcnonb3o-
BaHWE B MeIHULIMHE.

XKuzneHHblH uMkn [0n0CEMEHHBIX HA MpUMeEpe COCHbI OOBLIKHOBEHHOM W €11 eBpOneiHCcKoM.
3HaueHue [010ceMEHHBIX B MPUPOIE M UCNOIL30BAHUE YEJIOBEKOM.

Otaen IMokpuiToceMeHHble (LiBeTkoBbie). BaxHekne apomopdo3bl B CTPOEHUM U KU3HE-
JEATENILHOCTH LIBETKOBBIX pacTeHMit. O0was xapakrepucTrHka TkaHei [TokpbITOceMEHHBIX.
O6uias xapakrepucTvka U knaccudukauus oraena [TokpsitoceMeHHble. OCHOBHBIE OTAUUHS
knacco: JIBynonbHbie © OaHodonbHble. BakHelllne KynbTUBMpyEMblE M AMKOpacTylUHe
NpeacTaBUTENH (C YKa3aHUEM COOTBETCTBYIOUIMX ceMeiicTB). Mcnonb3oBaHue B MEAULIMHE.
Knaccudukauus oraena IMokpbitoceMeHHble. Knacc JlBynonbHble. XapakTepHcTHKa ce-
meiicTB: KpectouseTHble W IlacnéHoBble. BaxHeillune KylbTUBUpYEMbIE U AMKOpPACTyLIUE
npeAcTaBUTENH.

Knaccudukauus otaena INokpeiTocemenHble. Knacce [IBynosibHble. XapakTepucTHKa cemel-
ctBa Cl0KHOUBETHbIE. BaxHellne KyTbTHBUpPYEMbIE U IMKOPACTYyLUHE NMPeaCTaBUTENH.
Knaccudukauus otaena IlMokpsitoceMeHHble. Kiacc JIBymonbHble. XapakTepucTHKa ce-
melicT: bo6osble 1 Po3ouBeTHble. BaxkHelne KynbTUBUpYeMble U IMKOpAcTylUME Mpel-
CTaBUTENH.

Knaccudukauus oraena [MokpsitoceMeHHble. Knacc OnHonosbHble. XapakTepuUcTHKa — ce-
MeiicTB: 3nakoBbie W Jlunelnble. BaxkHeilye KylbTHBUpYEMbIE U AMKOPACTYLIME NpeacTa-
BUTENH.

BumoBoe pa3HooOpa3ue LBETKOBbIX pacTeHWid. BiusHue aHTponoreHHoro ¢akropa Ha pas-
HooOpa3ue ¥ pacnpoCTpaHEHHE BUIOB.

Penkue Buabl pacteHuit M ux oxpaHa. KpacHas kHura Poccuu u YnbsHOBCKoH obnacTu.
Bunsl pacTeHuit, 3aHecéHHbIE B KpacHyto KHUTY.

BereTaruBHble opraHbl pacTeHHit. Obwas xapaktepucTvka. B3auMocBa3b TkaHel U opraHos
LIBETKOBOTO pacTEHHs.

Ctpoenue ¥ hyHKUMH KOpHA. TUMbI KOPHEH ¥ KOPHEBBIX CUCTEM, UX pa3BUTHE.

PocT u auddepeHunaumns kopHs (c ykazaHueM (pyHKUMOHAbHLIX 30H). CTpOEHHE KOPHEBO-
ro BOJOCKa U MpoBoAsulei cucteMbl KopHA. OcHOBHble MeTaMOp(o3bl (BUAOU3MEHEHHA)
KopHeii. Mukop#H3sa.

[Mo6Ger. O6was xapakrepuctka nobera. Poct u passute. Konyc Hapactanus. PasHoobpa-
31e NoOeros..

[Mouka. Knaccudukauus u ctpoeHue nouek. Mopdonorus u pusmonorus noyex.

Ctpoenue U GyHKUMH cTebns. AHaTOMHUYecKoe cTpoeHue cTebns. PocT cTedas B TONWLKHY.
['oauyHble KonbUA.

PasHoobpa3sue crebneii. @opMbl U BUIOU3MEHEHUA nobera. OCHOBHBIE HaA3€MHbIE U MOJ-
3eMHble MeTaMopdo3bl cTeOA (C yKa3aHUEM BUIOB PaCTEHUH).

Jluct. CtpoeHre U GyHKUMM nucta. OCOOEHHOCTU CTPOEHUA B CBA3U C BhIMOJHAEMbIMHU
dyHKUMAMMU.

Pa3zHoo6pasue GhopM AMCTOBOM MIACTHHKM, KUIIKOBAHUA, Kpas JIUCTAa U PacrolOKEHUS JIU-
cTheB. MeTamMopdo3bl (BUIOM3MEHEHHS) JIUCTHEB.
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Knetounoe ctpoenue nucra. TkaHu. VYeTbuua. Mexanusm paboTsl ycTbuu. DoTocuHTE3 B
TKaHAX JucTa. TpaHcnupauus U 0COOEHHOCTH JIMCTEB PAaCTEHHUH pa3fIMUHbIX MeCT OOMWTa-
HUA (3KOJIOrMUECKHUX IpyTI).

BeretatnBHOE pa3sMHOXeHHe pacTeHHH. buonoruueckoe 3HayeHHe BEreTaTUBHOIO pa3MHO-
*KeHus. [IpakTuueckoe UCMONbL30BAHKWE BET€TaTUBHOTO Pa3MHOXEHHS.

I'eHepaTuBHbBIE OpraHbl BhICIIKMX pacTeHuWit. Obwas xapakteprcTuka. CTpoeHHe M pacnono-
’KE€HUE Ha PacTEHUHU.

LiBeTok. O6was xapakrepucTka. OCOOEHHOCTH CTPOEHUS B CBA3M C BbINOJHAEMBIMHU
¢dyHkunsMu. PazHooOpa3ue UBETKOB.

CTpoeHue uBeTKa ABYAONbLHBIX W OAHOAONBHLIX pacTeHHH. ONHOAOMHOCTb U ABYAOMHOCTb.
OcHoBHbI€ cOcoObl OMNbIIEHUA. ATEHTbI OnblleHHs. K03BONOUMOHHOE pa3BUTHE LIBETKOB H
HAaCEKOMbIX-OMbUTUTENEH.

Cousetus. Buasl couseTHii. buonornueckoe 3Ha4eHHE COUBETHH.

OnnoaoTBopeHUe LUBETKOBLIX pacTeHWH. CylHOCTb ABOHHOTO OMJIOAOTBOPEHUS.

[noa. O6was xapakTepucTHKa U Kjlaccudukaums nioaos. buonornueckoe 3HaueHue nioaa.
Cems. Ob6pasoBanne ceMeHH. CTpoeHHe CeMSAH ABYIOJbHBIX U OMHOIONBLHBIX PacTEHUH.
[TpopacTanue cemsH.

PacnpoctpaHenue nnoaoB U cemsH. CrnocoObl pacnpocTpaHeHHs. AT€HTbl pacrnpocTpaHe-
HHs auacnop.

Pa3aen «3oon0rus»
CpaBHuTe W3BecTHble BaM crnocoObl pa3MHOXEHHs MpocTerlinx U obocHy#Te, Kakoi W3
HHX 3BOJIIOLUHOHHO Donee paHHHUH.
Luctol. UX MecTo B ®HM3HEHHBIX LMKJIAX NPOCTENLLNX.
CywHoCTb NojioBoro npouecca y MHdy3opuu. OTBeT Hos%eH ObITb MOTUBUPOBAH.
XapakTepHucTHKa CTali H3HEHHOTO UMKJA CMTOPOBUKOB.
Tun uHdy3opun - Hanbonee CNOXXKHOOPraHW30BaHHAs rpynna NpPocTenLnx
XapakTepHCTHKa AepHOro anmnapara MH(Y30pHii, €ro 3BOJIIOLMOHHOE NMPEUMYLLECTBO.
Buonoruueckuii cMbici KOHbIOTAUKWH, €€ OCHOBHbIE 3Tanbl. OTINYHS OT KONYJAUMH.
OCOGEHHOCTH CTPOEHHS, XKH3HEAEATENLHOCTH, PaCNpOCTPAHEHHs, a TaKXkKe 3HAYEHHUsS Mop-
CKHX KHLIEYHOMONIOCTHBIX XUBOTHBIX.
OOLIHii NaaH CTPOEHHS KHLIEYHOMOJOCTHbIX. CXOACTBO W pa3iMuMs MOJMIOUIHOIO U Me-
IY30WAHOTO THIOB CTPOEHHUS KULIEYHOMOIOCTHBIX.
[MpucnocobneHns nIoCKMX 4epBeil K mapasuTHueckoMy obpasy xH3HW. Bausuue napasu-
TU3Ma Ha OMONIOTUIO U MOP(OJIOTHIO YEPBEH.
Cocanblunku. YepTsl napasutusMa. LIMkibl pa3BuTHsa (Ha npumepe MeYEHOUHOro cocallb-
LIHKA).
ApomMop}o3bl, cMocoOCTBOBAaBLIME BO3HMKHOBEHHUIO MIIOCKHUX YEPBEH.
Tun Kpyrnble yepBu. BHewHee W BHyTpeHHee CTpPOEHHE, Pa3MHOXEHHWE W Pa3BUTHE Ha
npuMepe YeloBeueCKOH acKapHIbl.
[TporpeccuBHbI€ UePThl OpraHU3aUUK KPYTJIbIX YEPBEH B CPABHEHUH C MJIOCKUMHU.
O6uias xapakrepucTvka Tuna Konwuarsie uepBu. Jloka€BOW YepBb: CTPOEHHE, pasMHOXKe-
HHE, XKH3HEAEATENLHOCTh, poNib B npupoze. [lpeactaButeny KonbyaTbix YepBel cpeau Ha-
3€MHBIX Y BOIHBIX BUOB.
Apomopdo3bl, cnocoOCTBOBABIIME BO3HUKHOBEHHWIO KOJIBYATHIX YEPBEN.
[TepBuuHas W BTOpHYHas MONOCTH TeNa - PyHKLUHH, CTPOEHHE U 3HAUEHHE.
OcoGEHHOCTH OpraHW3ally ABYCTBOPUYATHIX MOJLIHOCKOB, CBA3AaHHbIE C UX JKOJIOTHEN W Mu-
TaHHEM.
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Apomopdo3bl, cnocoOcTBOBaBLLWE BO3HHKHOBEHHIO MOJIJIFOCKOB.

[TpuuKHbI Nepexojla YWIEHUCTOHOTUX K CYLIECTBOBAHHIO HA CYLUE W LLIMPOKOTO pacnpocTpa-
HEeHUs Ha 3emie.

OCOOEHHOCTH pacuJIeHEHUs Tesla U CTPOEHUS KOHEYHOCTeH pakooOpasHbix. PyHKUMOHANb-
Hbl€ TUTbl KOHEYHOCTEN pakooOpa3HbIX.

Yem cocTaB Tena pakooOpa3HbIX OTJIMUYAETCA OT TAKOBOrO Y ApYruX ujeHUcToHorux? Oteer
MOTUBUpYHTE.

XapakrepucTtuka kinacca [laykoobpa3sHbie. [layk-kpecTOBHK: BHELIHEE U BHYTPEHHE CTpoOe-
HUe, pa3MHOXKXEHHUE, 00pa3 xHU3HU. [pyrue npeacraBuTeNy Kiacca.

Mopdonornueckue 1 3koaoruueckue npucnocodbaeHus kieuled K napasutusMy. Ponb kie-
uiei B npupoae.

XapakTepucTHKa HaceKOMbIX Ha MpUMepe KWBOTHBIX C HEMOJHbIM NpeBpallleHUEM: BHELL-
Hee U BHYTPEHHEE CTPOEHHE, pa3BUTHE, NPOLECCHI KHU3HEAEATENbHOCTH. POpMbI B3aUMOOT-
HOLUEHWI ¢ ApYrUMH OpraHu3MaMH.

OO6was xapakTepHcTHKa HacekoMbiX. [IporpeccrBHblE 0CODEHHOCTH Kiacca.

HacekoMble, X BHellIHee W BHYTpeHHee cTpoeHHe. PazMHOXeHWe W Tunbl pa3BuTud. [lo-
Jie3Hble HacekoMbie. bronornueckuii metoa 60pbObl ¢ HACEKOMbIMU-BPEAUTENAMH C-X pac-
TEHU.

DTansl MHAWBHAYAILHOTO Pa3BUTHA HACEKOMBIX C MOJIHBIM W HEMOJIHBIM MpeBpalleHHEM.
KakoBbl 0COOEHHOCTH OpraHW3aUMK HaCEKOMbIX Kak HauboJee MpucnocoOIEHHBbIX K )KU3HU
Ha Cylle Y4JIEHUCTOHOTUX.

[puBeanTe npuMepbl 3a00Tbl O MOTOMCTBE B pa3HbIX MOATHNAX YJEHUCTOHOTUX. Y KOro 3rta
3abota coBeplueHHee? Kak 310 cBfizaHO ¢ pa3BuTHEM Mo3ra?

Teopuu NMpoUCXOXkKAEHWS MHOFOKJIETOYHBIX JKMBOTHBbIX. Kakas M3 HUX Haubojee nokaza-
TesnbHa?

Oco0GEHHOCTH CTpOeHHUA OecuepenHbIX XKUBOTHBIX, YKa3blBalOLMX Ha WX CBA3b ¢ Oecrno3Bo-
HOYHBbIMHU.

OCOOEHHOCTH CTPOEHHUS W pa3BUTHA, JIeXkKalLUE B OCHOBE [EJIEHUS MO3BOHOUYHBIX Ha BbIC-
WWX U HU3LWHKX. OTBET apryMeHTUpYyHTE.

Pri6bl. [IprcnocobneHue k BoAHOMY oOpa3y *kHW3HW. PeuHON OKyHBb, ero CTpoe€HHe W pas-
MHOX€EHHe. 3HaueHue pblb B MPUpPOAE U XO34iCTBE.

O6was xapakrepucTuka pblb. [IpucnocobaeHHOCTL K BOAHOM cpejie.

3eMHOBO/IHbIE. BHelIHEe W BHYTpeHHee CTPOEHHWE HA NMpUMepe JIATYLWKU. PasMHOXeHHE U
pa3BUTHE 3€MHOBOJHBIX.

OcHoBHble apoMop(03bl 3eMHOBOAHBIX, CBA3aHHBIE C UX BLIXOAOM Ha CyLLY.

OCHOBHbI€ 3Tanbl 3BOJIIOLUMH 36 MHOBOAHBIX.

Knacc npecMblKalOUMXCA: XapakTepHbIE YepThl BHELWIHEr0 M BHYTPEHHEro CTPOEHMS, HX
CBfI3b C MpOLECCaMU KU3HEAEATENIbHOCTH. [IprcnocobieHuns k Ha3eMHOMY 00pasy KHU3HH.
Knacc INpecmbikatowecs. Ob6uias xapakrepuctka. [IpbiTkas auepuua. Cpeaa obutanus.
BHeluHee u BHyTpeHHee cTpoeHue. PasMHoxeHHe. PereHepaums.

[TpoucxoxaeHue NMpecMbIKatOLLUXCA.

[Truubl. OCOGEHHOCTH CTPOEHHS B CBA3M C MPUCTIOCODIEHHUEM K TOJIETY.

Cx0/ACTBa U OTJMYHS NMTHL U NPECMbIKAIOLLHAXCH.

DJKOJIOrHYeCKHe rpynbl MTHLL

Oco0GEeHHOCTH OpraH|3allK NMTUL K MJIEKONHUTAIOWMUX, CBA3aHHbIE C TEMIOKPOBHOCTDIO.
OO6was xapakTepHcTHKa kjiacca miekonuTtarounx. OcoOeHHOCTH CTPOEHHS BHYTPEHHMWX
opraHoB. PasmHoxeHue U pa3suTHe. [loBeaenue.

[MpoucxoxaeHHe MIIEKOTIUTAIOUIUX.
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Ponb MaekonuTarouMX B NpUpOJIe U B )KU3HH YellOBEKa.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATENBHOCTH MEPBO3BEPEN UM KIIOAYHbIX MJIEKOMHUTal0-
LMX

Oco6eHHOCTH CTPOEHHUS U KHUIHEAEATENLHOCTH CYMYaTbIX MJIEKOMUTAIOLLMX

OcCHOBHbIE HarnpaBleHHs B 3BOJIOLMH LEHTPaIbHOI HEPBHOW cHCTeMbI Y THMa XOpAOBbIX
OCHOBHbIE HanpaBlEeHWs B BOJIFOLMH MULLEBAPUTENBHON CUCTEMBI Y TUTIA XOPAOBbIX
OcHoBHbIe HanpaBleHHs B 3BOJIFOLUMH AbIXaTENbHOM CUCTEMBbI Y THMA XOpAOBbIX

OcHoBHbIe HanpaBeHHs B 3BOJIOLIMM KPOBEHOCHOW CUCTEMBI y TUMa XOpAOBbIX

OcHoBHble HarnpaBleHHs B 3BOJFOLUMH BbIACTUTEIbHON CUCTEMBI Y THNA XOpA0BbIX

Pazgen «YenoBek u ero 310poBbe»
CpaBHeHHe MUTO3a U Meiio3a.
*CpaBHeHHE OOreHesa U crepMaroreHesa.
CrpoeHue U QYyHKUHH COEAMHUTENBHON TKAaHW OpraH13ma 4enoBeka.
Tunbl MbllIEYHOH TKAHW OpraHK3Ma YeloBeka U UX CpaBHHUTENNbHAA XapaKTepUCTHKa
CtpoeHue U GYHKUHWH HEPBHOW TKaHW OpraHu3ma yesioBeka.
CrpoeHue 1 GYHKUHMH SMUTENNANIBHOM TKAaHW OpraHu3Ma 4esloBeka.
CpaBHHTENbHAs XapakTepUCTHKa 0€3yCIOBHBIX W YCIOBHBIX pedeKcoB.
CrtpoeHHe U PyHKUHH CTMHHOIO MO3ra 4ejloBeKa.
CrtpoeHHe U GYyHKUHH CpeIHETrO OTAea FOJIOBHOTO MO3ra 4eJloBeKa.
**CTpyKTypHO-PYHKUMOHANbHbBIE pa3IMUMs COMAaTUYECKO W BereTaTHBHON HEPBHOW CH-
CTEMBI.
[TuineBapuTenbHble PepMEHTBI U UX 3HAYEHHUE.
[TuieBapenue B xenyake. HepBHO-rymopalbHas peryasuus xenyI04HOro COKOOTAENEHHS.
Ponws WU.IT. [TaBnoBa B n3yueHHH GYHKUHMH OpraHoB MULIEBAPEHUS.
OnnoxoTBOpeHHE U BHYTPUYTPOOHOC pa3BUTHE YENOBEKA.
PoxneHue, pocT M pa3BUTHE peOeHKa.
CtpoeHue U GYHKLHH KOXH.
JIbixaTenbHble ABHXeHHS. [[a3000MEH B TErKUX.
®YHKUWH MoyeK. ITanbl MoueoOpazoBaHU.
CkeNeTHbIE MbILILbI, CTPOEHHE U GyHKLHUH.
[TonsTHe 06 aHanuzaropax. O6L1Me CBOICTBA PELENTOPOB.
CoeIMHEHUSA KOCTEM.
PaboTta MbiuIL. YTOMIIEHHE MbILUILL.
*Perynsauus obMeHa BEUIECTB B OpraHU3Me YeJlOBEKa.
** [Tpu4MHbBI HapyLIEHUA AEATEIbHOCTH HEPBHOM CUCTEMbI YEJIOBEKA.
CgoiicTBa ropMoHOB. CpaBHEHWE HEPBHOW W TYMOpalbHO peryisuni.
['pynnbl KpoBH. 3HAYEHUE NEPETUBAHUA KPOBH.
ABTOMaTHs cepaua.
CtpoeHue U GYHKUHMH apTepuid, KanuIsapoB U BEH.
BoaHo-conesoit 0OMeH B opraHu3Me.
BenkoBbli, )KHPOBOK W YIIE€BOAHBII OOMEH B OpraHHU3Me.

Pa3nesn « Knerka kak OHoJiornyeckasi cucreMa
Knetka — cTpykTypHasi U GyHKUHMOHaNbHas €1MHULIA OPraHU3MOB BCEX LAPCTB XHBOW NpPH-
poabl
CTpOCHMC U KHU3HCACATENbHOCTb paCTHTeﬂbHOFl KJICTKH
CTpOCHHC U KHU3HECACATEABHOCTbL KJIE€TKH XKUBOTHOI'O
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OcCHOBHbIE MOJOXEHHS KIETOYHON TEOPUH

OTanumTenbHble 0COOEHHOCTH NPOKAPUOTHUYECKUX U 3YKAPUOTHUYECKHUX KIIETOK.
CpaBHUTeNbHAs XapaKTepUCTHKA CTPOEHHUS U KHU3HEAEATEIbHOCTH NPOKApHOTOB W 3yKapH-
OTOB.

Llutonnasmaruyeckas MmeMOpaHa, ee cTpoeHHe U QYHKLHH.

CpaBHUTEIbHAA XapaKTEPUCTHKA CTPOEHHUS U PyHKUMIT MUTOXOHAPHIA U XJIOPOMNJIacToB.
Ctpoenue U GYHKUMH NAACTHIL.

. XUMHUYECKHI cocTaB B KJIeTKU. Poib HEOpPpraHM4Y€CKHUX COCIMHEHUM B KU3HEAEATENbLHOCTH

KJIETKH.
Oco0OeHHOCTH CTpOoeHHUS U HYHKLMHU DHAOMIa3MaTHYECKOM CeTH U KoMriekca [onbaku.
KnetouHble BKIHOUEHHUS, UX XapaKTePUCTHUKA U OCHOBHbIE QyHKLUMHU. bronoruueckas ponb
JTU30COM.

CtpoeHue U GYHKUHMH KIETOYHOTO SApa U KJIETOYHOrO LEHTpA.

XUMHUECKHH cocTaB KJIETKH. Poslb OpraHHvecKUX COeAMHEHHI B €€ CTPOEHUH U KU3HEeaes-
TeNbHOCTH.

Boaa — oaMH M3 OCHOBHBIX KOMMOHEHTOB KJ1E€TOK. PO/Ib BOABI B )KM3HEAEATENILHOCTH KIETKH.
[TonaTus ocMoc, JIU3KUC, MIa3MONNU3, Typrop.

Benku. Ctpoenue u pynkumnu 6enkos. Mx 3HaueHHe B mpoLieccax KU3HeAeATEIbHOCTH
KJETKH.

CrpykTypa 6esika. OCHOBHBIE TUMBI CTPYKTYp O€KOBBIX MOJIEKYJ — MepBUYHAasA, BTOPUYHAS,
TpeTHUYHast U uyeTBepTHUYHas. JleHaTypauus Oenka.

VYrnesoawl. Ponb yrneBoaoB B npoueccax :KHU3HEAEATENbHOCTH KIETKU. OCHOBHbIE OTIUYHA
B YIJIEBOJHOM COCTaBE pacTUTENbHBIX U )KUBOTHBIX KJIETOK.

Jlunuapl. Poab 1MNUA0B B Npoueccax HU3HEAEATETbHOCTH KIETKH.

depmenThl. Ponb pepmeHTOB B Npoueccax odMeHa BewecTB. OxapakTepusynTe yCloBUs
HeoOXoaUMBbIE A5 MPOTEKaHUs HEPMEHTATUBHBIX peakLUUi (TeMneparypa, KOHLEHTpaLus
cybcTpara, pH) B opraHu3Me yesioBeka.

BuTtamunel. Ponb BUTaMKHHOB B npoueccax obmeHa BellecTB. [lOHATHSA THMOBUTAMUHO3 U
rUNepBUTaMUHO3.

He3okcupubonyknenHonas kuciaota (JJHK). Ilepsuunasg u Bropuunas ctpykrypa JJHK.
[1paBujio KOMNIEMEHTAPHOCTH.

Bbuonoruyeckoe 3Hauenue JJHK.

Pubonykneunosas kucyiora (PHK). IlepBuunas u Bropuunas ctpykrypa PHK. Xapakrepu-
cTHKa ocHOBHbIX BUa0B PHK.

OTtauuuTenbHble ocobeHHocTH moaekyn JJHK u PHK.

OOMeH BellecTB B )XHBOM OpraHu3Me. YpOBHM M3yueHUs MeTaboIMuYecKuX MpoLeccoB —
TKaHeBbIH W cyOKeTouHbIi. [TepeceueHre MmeTabonnueckux nyTew.

DHepreTuueckHii oOMeH B kieTke. ConpskeHHe NPOLIECCOB MJIACTUYECKOTO U dHEpreTHYE-
cKoro obMeHa. 3HaueHHe FHepreTUyeckoro oomMeHa.

XapakTepHUCTHKa OCHOBHBIX MAaKpO3IPrU4eCKMX COeAMHEHUI KneTku Ha npumMepe AT®. 3Ha-
yeHue AT® B npoueccax HU3HeAEATEIbHOCTH KIIETKH.

[MoAroToBUTENBLHBINI, OECKUCIOPOAHBIH W KUCIOPOAHBII 3Tanbl 3HepreTHYeckoro obmeHa.
[puBeanTEe NpUMepBI, XapakTepu3yOLLHE KaXablii 3Tar.

ITyTy noctynieHus BewecTB B KJIETKY. ITaccuBHBIA M aKkTUBHBINA TpaHcnopt. [lpusenete
NpUMeEpBI, XapaKTepH3yOLLIHE KaX bl U3 BUIOB TPAHCIOPTA.

IMonykoHcepBaTHBHbII MexaHu3M penaukauru JJHK.

Tpanckpunuus ¢ JIHK. TTonsTHe reH U reHeTUYECKHUIH KOA.

Tpancnsuus. OCHOBHBIE 3Tanbl TpaHCAAUMH. MaTpuuHbIi XapakTep 6MocuHTE3a Oeka.
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OcobeHHOCTH nacTHueckoro ooMeHa y pacteHuid. CTpoeHHe M XapakTepUCTHKa QyHKUHMH
NaacTUA.

CTpoeHue XJI0pomnIacToB U WX poJib B poueccax GOTOCHHTE3A.

CaeToBas ¥ TeMHOBas ¢a3a GoToCHHTE3A.

Pasnen «PazmMHokeHHe U HHAUBUAYAJIbHOE Pa3BHTHE OPraHH3MOBY.
CtpoeHue, GYHKUHHU U OTIMUUTENbHbIE 0COOEHHOCTH MOJIOBBIX KIIETOK.
JleneHne KIeTOK - OCHOBa pa3MHOXEHHWS U pocTa opraHu3MoB. Poib sapa U XxpoMocoM B
JeJIeHUHW KJIETOK. DTarbl NOArOTOBKH KIETKH K AEJICHHIO.
MuT03 1 ero Guooruveckoe 3HayeHue. XapaKTepucTHKa OCHOBHBIX 3TanoB ((a3) murtosa.
CTpoeHue, pa3BUTHE U OCHOBHbIE (DYHKLMH MOJOBLIX KIeTOK. OCHOBHbIE CTOCOOBI M0OI0BO-
ro pa3MHOXEHHS Y )KHBbIX OPraHU3MOB.
Meiio3 1 ero OMolornyecKoe 3HadyeH|e. XapakTepucTHKa OCHOBHBIX 3TanoBs (¢a3) meioza
[Tonosoe pazmHoxeHHe opraHu3MoB. OMII0A0TBOPEHHE, EM0 3HAYEHHE.
CXOJCTBO W pa3iMuns BHYTPEHHErO W BHELLHETO OMJIOA0TBOPEHHS.
['eHbl ¥ XpOMOCOMBI KaK MaTepualbHble OCHOBbI HacleACTBEHHOCTH. X cTpoeHue u dyHk-
LUHOHHUpPOBaHHE.
IMOpHOHANTLHOE pa3BUTHE XHUBOTHBIX (Ha MpUMepe JTaHLUETHUKA).
[MTocTaMOpHOHaNbHOE pa3BUTHE: NMPAMOE U HENPAMOE.

HeraTtuBHOE BIIMSHUE AJIKOTOJIA U HUKOTHHA Ha pa3BUTHE OpraHU3Ma HE€JIOBCKaA.
OcCHOBHBIE 3Talnbl OHTOr€HE3a >XMBOTHbIX.

Pa3zgen «OcHOBBI TeHETHKH H CeJIEKLIHH)

XapakTepHCTHKa OCHOBHBIX METOIOB FreHETHKH. KpUTepHH BO3MOXKHOCTH NPUMEHEHHS TOTO
WJIM UHOTO METOJA F€HETHUKH B U3yUYEHHUH HACIEACTBEHHOCTH YesloBeKa.

HacnencTBeHHOCTL M ee MaTepHanbHbie OCHOBbI. [ MOPUI0NTOrMYECKHii METOA U3YUEHHS Ha-
CJIeICTBEHHOCTH.

[TpaBuio eaMHooOpasus ruépuaoB nNepBoro nokoieHus. HacnenoBaHue 1OMMHAHTHBIX W
peLeCCHBHBIX MPU3HAKOB.

3aKoH pacluenjeH!s NPU3HAKOB BO BTOPOM MOKOJIEHHH.

3aKoH HE3aBHCUMOTO HacledOBaHWs NpH3HaKoB. [IpUUMHBI pacLlenIeHUs NPU3HAKoB Y re-
TEpPO3HIOT.

[TonoBbie XpoMOCOMbI M ayTocoMbl. CLIENIEHHOE C MOJIOM Hacllel0BaHHeE.

B3auMoaeicTBUE U MHOXECTBEHHOE AEHCTBHE Mr€HOB KaK OCHOBA LIEIOCTHOCTH FeHOTHNA.
[eHeTHKa yestoBeka. MeTolbl M3yUeHHs HaclleICTBEHHOCTH venoBeka. HacneacreeHHbie 3a-
OoneBaHus, HX NpodUIaKTHKA.

JIOMUHATHbIE M PeLECCUBHBIE MPU3HAKHU. AJlENIbHbIE TEHBbI.

. OeHOTUN U reHoTHN. 3HaYyeHHe reHOTHNA W YCIIOBUIA BHELHeH cpeabl B hopMHpoBaHUH de-

HOTHUNa.

L{uTonoruueckue oCHOBbI eAMHOOOpa3us rHOPUAOB MEPBOTO MOKOJEHHUSA U PaCLLETIEHUS
MPU3HAKOB BO BTOPOM MOKOJEHHH. [MNOTE3a YUCTOTHI raMer.

VHuBepcabHbIi XapaKTep KOAa HacJle€ACTBEHHOCTH KaK 10Ka3aTelbCTBO MaTrepUalbHOro
€JMHCTBA XXHUBOH NPUPOILI.

[TpuunHbI, MpensaTCTBYyOUIME OOMEHY FreHaMU MEXIY opraHu3MaMH. JlaiTe XapakTepUCTHKY
noHaTuaM "ren", "amnens", "romosurota", "rerepo3urora”, " 1OMUHaHTHOCTL", "peLieccHB-
HOCTL" M MPOUITIOCTPUPYHTE UX TTPUMEPAMH.
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DeHOTHUN W FEHOTHN, UX NPUHUHMHaNLHOE OTaHuYKe. CBA3b reHOTHNA C PEHOTUIOM € TOUKH
3peHUs MOJIEKYIAPHOH OUONTOrHH W IBONOLIMOHHOIO YUEHHS.

CyUuIHOCTb 3aKOHA YUCTOTLI FaMET, €ro LMTOJI0rHYeckoe 000CHOBaHHE.

AHanu3upylollee CKpellMBaHHUE, €ro NPaKTUUECKOEe 3HAaUEHHE.

OCHOBHbIE NOJIOKEHHUS XPOMOCOMHOW TEOPUH HAC/IEACTBEHHOCTH.

[IMTOreHeTHUECKKE OCHOBBI H OHONOrHYECKOe 3HaYEHHE MPOLIECCA KPOCCHHTOBEpPA.

JlakiTe apryMeHTHpOBaHHOE 000CHOBAHWE CXOAHBIX MyTaUMWH y GIM3KOPOACTBEHHBIX BUIOB
3aKkOH HE3aBHUCHMOTO HAC/IEA0OBAHUA U €ro LIMUTOJOrMYecKre OCHOBBbI. CTaTUCTUYECKUI Xa-
paxkTep ABIEHUN paculenIeHHs.

3aKOH CLEMJIEHHOrO HAC/le10BaHUSA U €r0 LIMTOJNOrMYECKHUE OCHOBBI.

[TonHoe ¥ HenosHoe cueneHue. Poib nepekpecta XxpoMOCoM.

['eHeTHKa mona. XpoMOCOMHas TeOpUs HacleACTBEHHOCTH. 3HAYUEHUE KPOCCUHTOBEpa.
3HaueHWe reHeTHKH 111 MEAULMHBI U 31paBoOXpaHeHus. BpeaHoe BIHMsHWE HUKOTHHA, all-
KOroJis U HAPKOTHKOB Ha HACJIeACTBEHHOCTD YEJIOBEKA.

Ponb reHOTHNA W YCIIOBUI BHEUIHEH cpeabl Ha popMUpoBaHUe peHoTHMNA.
MonudukaumonHas usmeHurMBocThb. HopMa peakuuu. CTaTHueCKHe 3aKOHOMEPHOCTH HOp-
Mbl peaKLHH.

MyTauuu ¥ UX NpU4KHLL. DKCNepUMeHTalbHOEe NojdyvyeHue MyTauui. MyTauuu kak mare-
pyan Aas UCKYCCTBEHHOIO U €CTECTBEHHOIo 0TOOpa.

['eHeTHKa monynaUHiA.

®opMbl ecTeCTBEHHOr0 0TOOpa: ABHXKYLUMI U CTaOUIU3HPYIOLLHH.

['eHeTHKa — TeopeTHueckas ocHoBa cenekuuu. Bknaa H.W. BaBunosa B pa3suTHe cenekumm.
MeToab! cenekuuu: rubpuan3aums U UCKyCCTBEHHbIN 0TOOp. 3HaU€HHWE UCXOIHOr0 MaTepH-
ana ans CeJIeKUHH.

MeToab! ceneKUMn: MyTareHes, MOJUNIOUAWS U OTAaleHHas rudpuan3aums.

[eTepo3uc, KaK OAWH W3 OCHOBHBIX METOJOB CEJIEKLHH.

PackpoiiTe npakTHYeCcKoe 3HaU€HWE HCKYCCTBEHHOro MyTareHe3a B ceJIEKLIMOHHOM NpakTH-
Ke.

MeToabl U3yUYeHHs HaceACTBEHHOCTH YenoBeka. HacneacTBeHHble 3a001eBaHUA M UX Npo-
dbunakruka.

B3aumogelicTBHE M MHOXECTBEHHOE J€HCTBHE FEHOB — OCHOBA LIEJJOCTHOCTH FEHOTHUNA.
Bknag H.M.BaBunosa B pa3BUTHE CENEKLIMHU: YUEHHE O LIEHTPAX MPOUCXOXKAECHUS KYJILTYp-
HBIX pacTeHHUIA.

Posib ecTecTBEHHOrO 0TOOpA B CENEKLIMU PACTEHHA.

CaMoonblJeHHE NEPEKPECTHO-OMbLIAEMbIX PACTEHUI U €ro 3HAYEHHUE B CEJIEKLIMU PACTEHUH.
Tunbl CKpeluIHBaHUS U METOAbI pa3BEEHHS B CEJIEKLIUH KUBOTHBIX.

MeToa aHan13a HacaeACTBEHHBIX X038HCTBEHHO-LEHHBIX MPHU3HAKOB Y )XUBOTHBLIX NPOU3BO-
JWTENEH U ero 3HaueHUe B CEIEKLUMUH KUBOTHBIX.

OtaaieHHas rubpuansaurs A0OMaUIHUX KUBOTHBIX.

Cenekuus 6aktepuii, rpuboB, ee 3HaUE€HHE LIS MUKPOOHUONIOrMHUE€CKOH NPOMBILLIEHHOCTH
(nonyyeHWe aHTHOMOTUKOB, (PepMEHTHBIX MpenapaToB, KOPMOBLIX JPOXIKEH U Ap.).
OCHOBHBbIE HanpaBieHHs OHOTEXHOIOTHH (MUKPOOHOIOrHYECKas NPOMBILLIEHHOCTD, FEHHas
M KJIETOUHAs WHXKEHEPHA) UX 3HAYEHHUE IS pa3BUTHUS HAPOAHOIO XO3AMCTBA, MEAULIMHBI U
OXpaHbl MPUPOJBI.

Paszgen «Hagopranu3mMeHHbIe CHCTEMbI»
Apomopho3 — rnaBHoe HamnpaBieHHe 3BoMoUMH. OcHOBHBIE apoMOp(03bl B IBOJIIOLIMH TO-
3BOHOUHBIX dKHBOTHBIX.
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Apomop¢}o3 — riaBHoe HanpasieHue 3BoaOUHH. OCHOBHbIE apoMOpdo3bl B IBOJIIOLMH pac-
TEHHIA.

WMavoagantauus — HanpaBieHHE 3BOJIOUMM OpPraHMUYECKOr0o MHUpa. 3Hau€HHE W OCHOBHbIE
pe3yabTaTbl MAMOAAANTaLMA.

OCHOBHbBIE TOJIOKEHHUSA 3BOMIOLUMOHHOTO yueHHs Y.JlapBuHa. 3HaueHHEe TEOpHUH IBOJIOLHMH
1T pa3BUTHS €CTECTBO3HAHMUS.

Buna u ero kpurepuu. [Monynguus - eiMHULA BUIA W 3BOJIIOLMH.

Bua — nagopranusmeHnHas cuctema. Kputepuu Buaa.

Dkosioruyeckoe v reorpaduyeckoe BuaooOpa3oBaH1e, UX CXOACTBO U pasivuMe.
YucnenHocts ocobeii, BO3pacTHOM M MOJIOBOI COCTaB, pa3Mepbl Nonyasuuii, ¢opmbl coB-
MECTHOTrO CyLLE€CTBOBAHHS.

JBHXXYyLLME CHUIBl IBOJIOUMM: HACIEACTBEHHOCTb, 60pbba 3a cyllecTBOBaHHE, U3MEHYU-
BOCTb, €CTECTBEHHbII 0TOOp. Beaylas posb ecTecTBEHHOro 0T6Opa B 3BOTIOLMH.
JIBUXKYLLIME CHITbI IBOJIOLMH, WX POJib B 0OPa30BaHWHU HOBBIX BUOB.

CoBpeMeHHbIe NpeAcTaBieHUs 0 GakTopax (ABMXKYLIMX CHJIaX) 3BOJIIOLMH.

Oco0eHHOCTH eCTeCTBEHHOro 0TO0pa Kak HampassioLero Gakropa 3BOMOLHUH.

Pa3znuuus Mexay BMAOM U NONyasUHEH KakK peabHO CYLLECTBYIOWMMH B MpUpOAE Tpynmna-
MH OpraHU3MOB.

Cy1IHOCTb B3aUMOCBSA3€H MeXAy MOMyJIsUUeH U BUIOM.

. B3aumocBs3b MeXx1y WHAMBHAYalbHBIM Pa3BUTHEM OpraHW3Ma (OHTOT€HE30M) U UCTOpH-
YeCKHM pa3BUTHEM BHIA ((PHIoreHe30M).

MckyccTBeHHBII 0TOOp M HacneaCTBEHHAas U3MEHUYMBOCTb — OCHOBA BbIBEJCHHS MOPOA AO-
MaUIHUX >KMBOTHBIX M COPTOB KYJIbTYpHbIX pacTeHWid. [ToHATHe copTa pacTeHU U nopon
AHUBOTHBIX.

EctecTBenHbIii 0TOOp — HanpasnsowMii pakrop 3BosoUHH. BO3HUKHOBEHHWE TMpHUCTOCOO-
AeHuit. OTHOCHTENbHBIN XapakTep NMPUCNoCcOONIeHHOCTH. JIBUXYIIHMHA W cTaOUIM3UPYIOLLIMIA
ot6op.

JIBHXKyLUME CHUJIbI 3BOIOUMH YenoBeka. OCHOBHbIE CTaAMMW 3BOJIOLUMH YenoBeka. buonoru-
YyeckHe W colalbHble (PaKTOPbl IBOIOLIMH YETOBEKA.

[Monynsuns — CTpyKTYpHas eauHuLa BUAA. [IpUuKrHbI kKonebaHUs YUCIEHHOCTH NONYIALUMH.
EcTecTBeHHBIH M MUCKYCCTBEHHBII OTOOP, UX CPOACTBO U OTJMYUSA, pOJib B BOSHUKHOBEHHUHU
MHOroo6pa3us opraHMuecKoro Mupa.

MHoroo6pa3ue BUIOB B MPUPOJE, €ro MpUUYHHBL. BiausHUe 1eATENbHOCTH YelOBEKA HA MHO-
roobpasue BUAOB.

Mukpo3sBontouus. BuaoobpaszosaHue.

Buonoruueckuii nporpecc 1 perpecc - ABa HanpasJieHHUs B 3BOJIIOLIHH.

O61was xapaKTepHCTHKa U OCHOBHbIE KpPUTEpPHUH OMONIOTHYECKOTO NMporpecca U perpecca.
KntoueBblie apoMopdo3bl B 3BOIIOLWH OPraHU4ECKOro MUpa.

Kocmuueckue, niaHeTapHble H XMMHYECKHE NMPEANOCHIIKM BOSHUKHOBEHHUS KHU3HHU Ha 3eMm-
ne.

OCHOBHbIE 3aKOHOMEPHOCTH 3BOJIOLUMH. Pe3ynbTaThl 3BOJIOLMH.

Teopuu npoucxoxaAeHHs KHU3HHU Ha 3emiie.

[ManeoHTONOrHUECKHE, CPAaBHUTELHO-aHATOMHYECKHE, IMOPHOJIOrHUECKUE A0Ka3aTelbCTBa
3BOJIIOLIMM OpPraHUYeCcKOro MUpa.

Y.JlapBHH 0 MPOMCXOXKAECHUH YEIOBEKA OT )KUBOTHBIX.

JIBUXKYILUME CUITBI @aHTPOTIOTeHe3a: coLManbHble U OHonorMueckhe daktopsl. Beaywas ponb
3aKOHOB 0011[€CTBEHHOMH )H3HHU B COLMATLHOM MpOrpecce Yel0BEYECTBa.
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Yenoseueckue pacbl, MX MPOUCXOXKACHHE M €AMHCTBO. AHTHHAy4Has, peaKUMOHHas Cylll-
HOCTb COLMAILHOIO JapBUHU3Ma U pacH3Ma.

Pa3gen «OcHOBbI IKOJI0THH»
DKoJorus Kak Hayka, ee Uelu U 3afaqyd. XapaKTepUCTHKAa OCHOBHbBIX JKOJIOTMUECKHX TpO-
61eM COBpEMEHHOCTH.
[ToHsaTHE 3K0N0THUECKHE (aKTOpbl. J[eITENbHOCTL YeI0BEKA KaK IKOJIOTHYECKHI haKTop.
DkocucTema U 6uoreoueHo3. CTpyKTypa IKOCUCTEMbBI: BUAOBasA, NPOCTPAHCTBEHHAS.
OCHOBHbIE XapaKTEpUCTUKKW U IpyNIbl OpraHu3MoB OHOreoLeHo3a.
XapakTepucTHKa U OCHOBHbIE THUIbI TPOUUECKMX LeNel (uenel nuTaHus).
JIOMUHaHTHbIE U MaJIOYMCIIEHHbIE BUbI, UX POJib B 3KOCHCTEME.
Buotnueckue u abuoruueckue hakTopbl, NPUCIOCOOIEHHOCTL OPraHU3MOB K HUM.
[ToHsTHe GHoONOrHYECKHE pUTMbI. POTONEPUOAN3M.
BHyTpHBHAOBbIE U MEXBHIOBbIE OTHOLIEHHA: XMLIHWYECTBO, KOHKYPEHUMSA, NMAapa3sHTH3M,
CUMOMO3.

. buoreoueHo3 kak 3Konoruyeckas CUCTeMa, €ro 3Be€Hbs, CBA3U MEXAY HUMH.
11.

Camoperynsuus B GuoreoueHoze. MHorooOpasue BMAOB, UX MPUCNOCOOIEHHOCTb K COB-
MECTHOMY OOMTaHHUIO.

M3MeHeHus B GuoreoueHosax. [Toustre cykueccus. TUnbi cyKueccHi.

Pa3HooOpa3ue nonynsunii B 3KOCUCTEME, CBA3H MEXAY HUMU: TEHETUUYECKHE, TPOPHUUECKHE.
CtpykTypa GHoreoueHo3a: abUOTHHYECKOe OKpPYXKEHHE, NMPOAYLUEHThbI, PEAyLUEHTbI U KOHCY-
MEHTBbI.

Camoperynsuus - oCHOBa ycToW4UMBOCTH 3kocHcTeM. KonebGaHus YMCIEHHOCTH nonynsumii
B 9KOCHCTEMaX.

[TpuunHBI CMEHBI 3KOCHCTEM: BHELIHWE (€CTECTBEHHBIE U aHTPONOrEHHbIE) U BHYTPEHHHUE.
ATrpo3KOCUCTEMBI, HX pa3HOOOpa3ue, OTIIMUUSA OT NPUPOAHBIX IKOCHCTEM

CoxpaHeHHe GHOJIOTHUECKOTro pa3HooOpa3ns Kak OCHOBA YCTOHYMBOIO pa3BUTHS IKOCHCTEM
Buocdepa - rmobanbHas skocuctema. Bknaa B. M. BepHaackoro B pa3paboTky yueHus o
Oounocoepe.

XuBoe BellecTBO, €ro ra3oBas, KOHUEHTPALMOHHAs, OKUCIUTENIbHAS U BOCCTAHOBUTENIbHAS
dyHkuuu B 6uochepe.

Buonornueckuii kpyroBopoT 1 61oreHHas MUrpauus aroMoB B bUocdepe.

InoGanbHbie W3MEHeHUss B Ouocdepe noa BAMSHHUEM AeATeNbHOCTH uenoBeka. [Ipobnema
yCTOWYHMBOTO pa3BUTHsS 6Guochepbl.



ﬂpumepbl TEeCTOBbIX 3aJ1aHUA

PA3OEN 300J10IM1A

1. K OaHOK1€TOYHLIM OTHOCAT:

a) OpraHW3Mbl, Tell0 KOTOPbIX COCTOWT M3 OXHOM
KJIETKH

6) oueHb IpeBHUX MPUMHUTHBHBLIX ABYXCIIOHHbBIX MH-
BOTHBIX

B) XMBOTHBIX CHaOXEHHBIX CTpEKaTelbHbIMH KIET-
KaMH

') BCachlBAlOWMX MULLY C MOMOUIbIO MYCKYIHCTOH
TIOTKH

2, Ilpu OecnostoM pa3MHOXKeHHH TNPOCTEALIHX
MPOUCXOAHT:

a) MeloTHUYECKOE JeNIEHHE MAaTEPUHCKON KIETKH

6) neneHWe BereTaTUBHOW 0coOM Ha [BE paBHBIE
JloYEPHHE KIIETKH WM MHOXKECTBEHHOE J€/IEHHE

B) MUTOTHYECKOE JIeJIeHHe MaTEPUHCKON KIETKH

) MeHoTHYeCKoe NeNEHUE Ao4YEPHEN KITETKH

3. K npocTedLIHM KHBOTHBIM OTHOCHT:

a) ame0y, ruapy, ackapuay

6) ameOy, HH(pY30pHIO-TYDENbKY, IBIIEHY 3ENEHYIO
B) ackapHiy, KOpajloBOro nmoauna, MonodHo-6enyto
naaHapHio

T') XMHOKOKKA, JJAMHHApHIO, CBUHOTO LIEMHA

4. JI0)KHOHOXKKAMH Y CAPKOAOBLIX HA3bLIBAIOT:

a) BpeMeHHble WIH MOCTOAHHbIE BBLIPOCTBI LMTO-
niasMel pazHoo6pa3Hele no ¢opMe U pa3mepy

6) cneunduueckre BbIPoCTbl 0O0NOUKH KIETOK Mpo-
CTeRLMnX

B) MOCTOAHHbIE U HEW3MEHHBIE BbIPOCTHI LUMUTOMA3-
Mbl

T) ceunanbHble BLIPOCTHI fApa KJIETKH MPOCTERLINX

5. uzeHTepuiiHan amMe6a BbI3bIBaeT:

a) y uenoBeka Taxenoe 3aboneBaHue — amebuas

6) y yenoBeka Tsaxenoe 3aboneBaHue — NeRLIMaHHO3
B) y uesloBeka Tsxenoe 3aboneBaHue — TPUXHUHHETE3
) y yenoBeka Tsxesioe 3aboneBaHue — ManapHIo

6. Manapuiinblii n1amoau#

a) BeI3bIBaeT 3ab0JIeBaHHE YenoBeKa — MansapHIo

©) BbI3bIBaET 3a00NIeBaHHE YeOBEKA — NEHLIMaHHO3
B) BbI3bIBaET 3a00JieBaHe YenoBeka — aMmebHnas

T) BbI3bIBaeT 3a00neBaHHe YeI0BeKa — TPUXHUHHEINE3

7. TpoMexyTOUHBbIH XO3AHH — ITO KHBOTHOE B
TeJjle KOTOPOIo MPOHCXOIMT:

a) MoNnoBoe pa3MHOXEHHe Mapa3uTa

6) Gecnonoe pa3MHOXeHHE Napa3uTa

B) W MOJIOBOE U Oecronoe pa3sMHOXKEHHUS Nnapa3uTa

T) HET MPaBHJILHOTO OTBETA

8. OCHOBHOIi XO3fIMH 3TO *)KMBOTHOE B Telle KOTO-
POTo MPOHCXOAMT:

a) MONoBOE pa3MHOXEHHE Mapa3uTa

6) Becrnioioe pasMHOXKEHHe Mapa3uTa

B) W M0J0BOE U Gecrosioe pasMHOKEHHS Napa3uTa

') HET MpaBHIILHOrO OTBETA

9. OTANYHTENBbHOI 0c00eHHOCTBIO CTPOEHHUR Tea
HHpY30pHi ABIAETCA HATHYHE:

a) AByX ajaep

6) nByX KneTok

B) ABYX pTOB

) ABYX MeH030B

10. TpocTefilune MOryT pa3sMHOKATbLCA Cjeaylo-
UM o0pa3oM, Kpome:

a) MHOXXeCTBEHHOE AeNIeHHE

0) neneHue Ha nBa

B) KOMYJIAUNUHU

) cnopoobpa3oBaHus

11. Kakux npocTeiilinx MOXKHO OTHeCTH K mapa-
3UTHYECKHM?

a) ameby nporei

6) neiiwumaHuo

B) BOJIbBOKCA

T) 3BrEHY 3eeHy0

12. Kakue npocrefitune 00pa3yloT KoJOHUH?
a) MalApHIAHBIA Nna3Monuii

6) uHdy3opus Tydenbka

B) BONIbBOKC

r) ameba nporei

13. Kakue npocreiilide MOryT NMpUHHMATh y4a-
cTHe B hoTocuHTe3E?

a) ameba nporeit

6) uHdy3opus Tydenbka

B) JBIVIEHA 3eleHas

T') ManspuiHBIA MIa3MoaUN

14. 'napa - 37o0:

a) KMLEYHOMONOCTHOE HUBOTHOE

6) %HuBOTHOE OTHOCAlEeecd kK TUMY ['yOku

B) 3TO KOJIOHUS MPOTENRLIUX

T') X)KUBOTHOE OTHOCcsAeecs k TUNY [Tnockux uepeei

15. ¥V ruapsl 3nHTeIHANBHO-MYCKY/IbHbIE KJIETKH
BBIMOJTHAIOT PYHKUHIO:

a) ABHXEHHS M 3aUIUTBI

6) cexpeTopHyto

B) MULLEBAPHUTENBHYIO

r) HEpBHY1O

16. KHine4HONOJIOCTHbIE — 3TO THN KHBOTHBIX,
KOTOPbI€ XapaKTepPH3YIOTCA HAJHUYHEM:

a) cTpeKaTeNbHbIX KJIEeTOK

6) :xenynxa

B) MNCEBAONOAHNK

) )KryTHUKa

PA3OEN EOTAHUKA

19



1. I'pynny otaenosB Boaopocian OTHOCAT K HH3-
LINM PACTEHHAM, TAK KaK OHH:

a) ABNIAIOTCA aBTOTPOHBIMH OpraHU3MaMH

6) obuTaroT B Bolie

B) He MMEKT pacuiieHeHUs Ha cTebellb, JIUCT U KO-
peHb

r) o6pa3yroT cnopaHruu

2. MonoBbie opraHbl HA3LIHX pacTeHHIl Ha3bIBa-
0TCs:

a) CEeMEHHUKH U AMYHUKH

6) 0OrOHHMH M aHTEPUAHH

B) MJOAbl U CEMEHA

T') apXeroHu U aHTepPUANH

3. EBrnena 3eqéHas OTHOCHTCA K uapcrBy Pac-
TeHHsi H uapcTBy ’KHBOTHbIe MO NMpPHYHHE TOro,
YTO OHA:

a) UMeeT BUJ, HaMOMUHAIOWMH XHUBOTHBIX

6) cnocobHa K cMELIaHHOMY MUTAHHIO U aKTUBHOMY
nepeaBUKEHHIO

B) He uUMeeT TBEPAOH KIIETOYHOH CTEHKH U UMeET
«TIOTKY »

r) neaurtcs GUHapHO

4. 3anacHbIMH NpOAYKTAMH BoOAOpOC/eil mnpe-
HMYLIECTBEHHO SBIAAIOTCH:

a) 6e10K U HyKJIEUHOBbIE KUCJIOTbI

6) rmoko3a U raHLepos

B) BUTaMUHbI U ePMEHTEI

r) Kpaxmas U Maciio

5. Teépaasi kyieTouHas 000104Ka KPACHBIX M AHA-
TOMOBBLIX Boaopocieii o6pa3zoBaHa COOTBETCTBEH-
HO:

a) kapboHaTaMM KallbLUsA, MarHUs U OKCHAOM KpeM-
HUS

0) Uennroa030H U XUTHHOM

B) COeIMHEHUAMHU Kene3a U kodanbTa

r) NENTUAOMIMKAHOM M JIMMONONUNPOTEH 1AM

6. Boaopocan, Hcnoab3lyembie Yel0BEKOM B
nuuy:

a) BOJILBOKC, Xapa, F’MAPOAMKLUMOH

0) nepuaHHes, yJOTPHKC, eBIIIEHA

B) aMUHapus, nopdupa, yiLBa

r) KyTiepHus, UMKJIOTEeIa, IKTOKapyc

7. BeutecTBaMH, Mojy4yaeMbIMH MpH nepepaborke
BOAOpoOCJIeit ABAATCA:

a) arap-arap, ajqblrMH, HOAWA Kanus

6) BUTaMMHBI, HYKTEUHOBBIE KUCIIOTLI, caxap

B) LIEJUTHONIO3Y, MEHUUWIUIMH, MYPEHH

r) )KUpBI, KpaxMall, [MIHKOreH

8. Boaopocsin BXOaAT B COCTaB:

a) HedTH U yrns

6) rpuboB M kny6eHbKkOB 6060BBLIX pacTeHHH

B) MMKpPOQUIOpbI KHILIEYHHKA U MUKOPH3bl TPHOOB
r) nUWaikHUKOB K GUTOMIAHKTOHA

9. BereraTHBHOe TeJ10 FPHOOB NpeICTABJIEHO:
a) TanjaoMoM

6) rudamu MuLenus

B) LIAMKOH U HOXKKOM

r) no6eroM 1 KOpHeM

10. 3anacHbiM npoaykToM rpHOOB mNpeHMylle-
CTBEHHO sIBJIsieTCA:

a) kpaxmai

6) GarpsaHKOBbIi kpaxMan

B) INIMKOTEH

') MapamMHUJIoH

11. OaHUM H3 OCHOBHBIX OT.IMYHI HH3IWIHX CpH-
GOB OT BBICLIHX SIB/ISIETCA:

a) OTCYTCTBHE LIIAMKHU U HOXKKH

6) pasMHOXeHHe cropaMH

B) 06pa3oBaHHEe MUKOPU3bI

) HeCenTHUPOBAHHbIA MHULUETHIA

12. OcHoBHOIi cnoco0 nuTaHus rpuboB:
a) canpoTpodHbIiA U NapasUTUIECKUIA

6) dotorpodHbIH M XeMOTpOHbIH

B) MUKCOTPO(HBIH U CHMOUOTPOGHbIH

r) XeMoTpoHbIH U rONO30HHbIH

13. K nrecHeBbIM rpu6am oTHOCSTCS:
a) canponerHus u gysapuym

6) NEHULMILT U MyKOD

B) FOJIOBHS M CMTOPLIHLA

T') pbIXKUK U ONEHOK

14. Tupbl-npHcOCKH mnapa3sHTHYECKHX rpHOOB
Ha3bIBAKOTCH:

a) rpubHULa

6) apxuKapmsl

B) rayCTOpuH

') acKu

15. Cnoco6 nutanus rpudoB, NpH KOTOPOM Bech
*H3HEHHBI UHKJ OHH MPOXOIAT B KayecTBe Ma-
Pa3UTOB H MO-IPYroMy MUTATHCA He MOrYT, Ha3bl-
BaeTcs:

a) oOnUraTHLIH Napa3uTH3M

6) Mukopu3006pazoBaHue

B) canpoTpodHOCThL

r) akynbTaTUBHBIA Mapa3UTH3M

16. lMpoaykTom GenkoBoro pacnaga rpubos sBasA-
eTcs:

a) yrnekHcIblii ra3 v Boaa

6) MOYeBHHA

B) IJIMKOTreH

T) UeJUToJI03a

17. Dxkosoruyeckasi rpynna rpu6os, pasjiaraio-
LIHX ApeBEeCHHY HA3bLIBAETCS:

a) konpodubl

0) rugpodubl

B) KCU0UTHI

r) Mapa3uThl
PA3[OEN OBLLASA BUONOIruA

1. Kakas cTpykTypa 6enka QyHKUHOHANBLHO aK-
THBHA?

a) nepBuYHas;

6) BTOpHUHas;

B) TpETUUHAS;

r) nobas.
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2. B KaKHX opraHeaIax NPOHCXOAHT CHHTe3
ATD?

a) B MUTOXOHIPHAX B %UBOTHOM KJleTKe, B XJIOpO-
naacrax B pacTUTeIbHOMN KIIETKE;

6) TONBLKO B MUTOXOHAPHAX;

B) B MUTOXOHIPHSAX B )KMBOTHOM KJIeTKE, B MUTOXOH-
IpHAX U XJOPOMJIacTax pacTUTENbHOM KIETKe;

T) TOJILKO B PacTUTENbHOH KNIETKe B XJIOpOMJjiacTax.

3. LlenTpoMepbl AeAATCH, K MOTIOCAM PACXOAATCH
CeCTPHHCKHE XPOMOCOMBI. Y KaXI0ro nojaioca
co6HpaeTcs CTONILKO XpPOMOCOM, CKOJIbKO ObLJIO B
HUcxoaHo# MaTepuHckoil kneTke. Kakoii npouecc
ONMHCHIBAETCH TAKUM 06pa3om?

a) aHadaza MUTO3a;

6) Tenodasa MUTO3a;

B) MeTadaza MeHosa [;

r) aHacdazsa meiiosa Il

4. Kakne cTaauH pa3BHTHA MPOXOASAT MOJIOBbIE
KJAeTKH?

a) 3urora, bnactyna, racTpyna;

6) npodasa, Tenodasa, aHadasa;

B) oOpa3oBaHue, co3peBaHue, IeNeHHE;

r) pa3MHOXKeHHe, POCT, CO3pEeBaHHE.

5. [Touemy Meiio3 Ha3LIBAETCA PeAYKUHOHHBIM
nejeHHem?

a) B pe3ynbTaTe Meito3a 06pa3yroTcs KIeTKU ¢
YMEHbIUEHHbIM BABOE (FarmioUIHbIM) YHCIIOM XpO-
MOCOM;

0) B pe3yJbTaTe Mei03a YMEHBILAETCA YHUCIIO KIIETOK;
B) B pe3yJibTaTe Mel03a YMEHbIIAETCA TEHETHUECKOE
pazHoobpasie;

r) MPaBUJILHOIO OTBETA HET.

6. Y Kakoii poauTeJbLCKOA Mapbl HU NMPH KAKHX
06CTOATEILCTBAX HE MOXKeET POAUThLCS pebeHok ¢ |
rpynnoi kpoBu?

a) rpynnel kposu poaurenei [ u I1;

6) rpynnsl kpoBu poauteneit [ u l;

B) rpynnel kpou poaureneit I u I11;

r) rpynnst KpoBu ponureneii [ u IV.

7. Kakue BHALI HACEJCTBEHHOH H3IMEHUYHBOCTH
BbI 3HaeTe?

a) MyTaUHOHHas, BapHaLMOHHas;

6) KOHBEpPreHTHas, IMBEpPreHTHas;

B) MyTaLMOHHasA, koMOUHaTHBHaS;

) MHAMBKUIYaNbHasA, KOMOWHATHBHaS.

8. BepHbl Bce XapaKTePHCTHKH cTabuIH3UpYtO-
11ero ecTecTBEHHOIo 0TOoOpa, Kpome:

a) YC/IOBHA CYLIECTBOBAHUSA CTaOUIbHBI, HEU3MEH-
HbI,

0) BO3HHUKAET HOBas cpeHas popma;

B) HarnpageJieH NpPOTHB 0coOel ¢ KpaiiHUMU OTKJIOHE-
HUSAMH OT cpeHel HOPMbI BbIpa>KEHHOCTH NpH3Ha-
Ka;

I) Kak pe3y.;1bTaT COXPAHAETCA U YKPENNAETCA Cpea-
HSsl HOpMa NPOSABICHUSA NPU3HAaKa.

9. Bri6epute apoMop¢o3bl:
a) MOKPOBHUTENLCTBEHHAs OKpacka, ocobas ¢opma
Tena;

6) nosBIeHHUE NIETKWX, annapara As BHYTPEHHETO
OMJIOAOTBOPEHMUS;

B) yTpaTa KOPHEH W JINCTbEB, UCYE3HOBEHHE OPraHoB
1 CUCTEM;

r) MpaBULHOTO OTBETA HET.

10. puBeanTe NpUMep aTABH3MOB Y 4HeJIOBEKA:
a) KJIbIKH,pe3Usbl;

6) XBOCT, MHOIOCOCKOBOCTb;

B) MOJIOUHBIE XKEJE3bI;

T) anmneHanKC, TPETE BEKO.

11. Uto Takoe aumMuTHpYOWHii pakTop?

a) onTUMabHbIA pakTop, MOBLIWAOWKHK BLIHOCTH-
BOCTb OPraHU3MOB JaHHOIO BH/a K BHEWHWM BO3-
HEHCTBUAM;

6) npenes BbIHOCIWBOCTH OPraHW3MOB;

B) (haKTOp, 3HaU€HHE KOTOPOTO BLIXOAMT 3a Mpeaensl
BbIHOCJIMBOCTH OPraHW3MOB AaHHOIO BHAA;

r) NpaBUJILHOrO OTBETA HET

12. BoiGepuTe r1aBHY10 0COGEHHOCTB IKOJIOTHYe-
CKOl MoJenn:

a) 1aeT BO3MOXKHOCTb CTaTUCTHYECKOH 06paboTku
JIaHHBIX;

6) naeT BO3MOXHOCTb CAENaTbh MPOrHO3 OTHOCHTENb-
HO JaNibHeHWero pa3BUTHA SKOCHCTEMBI;

B) 2KOHOMMT BpeMs HcclieoBaTee;

) He UMeeT 3HauUeHUs

13. KakoBo 6uoJioru4eckoe 3Ha4eHHe AHTHKOAU-
pytouteii uenn JHK?

A) HeceT NULWHIOKO HHPOPMALIHIO;

6) MewaeT ¢yHKUMOHHUPOBAHHIO KOOUPYIOLIEH LenH;
B) obecrieunBaeT BOCCTaHOBIEHHE HHDOPMaLIUK NpH
NOJIOMKaXx B KOAUPYHOLLEH Len#;

) C aHTUKOAUpYIOLLEH LeNHd MPOUCXOAUT CUUTBIBA-
HWe HHDOpPMaLIWK B MpoLiecCe TPAHCKPUTLIKH.

14. OT™MeTbTE 0CO6EHHOCTH epMeHTOB:

a) GenkoBas npupoaa;

6) obecrneurBalOT BbICOKYIO CKOPOCTb peakuluit 6e3
MOBLILLEHHA TaBIEHUA, TEMIIEPATYPbl, KOHLEHTpa-
LIHU BELLECTB;

B) CTPOro cneunduUHbl, HMEIOT aKTUBHBIH LEHTP;

r) BCE BbILIENEPEYHCIIEHHOE BEPHO.

15. BoibepuTe BepHoe yTBepkaeHHe:

a) HeJIOCTaTKOM TOJIOBOrO Pa3MHOMXKEHUSA ABNIAETCA
Heo6XoaUMOCTb MOUCKa NapTHEPaA;

6) npenmyecTBOM 6eCMONAOro pa3sMHONKEHHS ABIS-
€TCs FreHeTU4eCKoe pa3HooOpa3re NOTOMKOB;

B) 3BOMIOLUOHHO becnonoe pa3MHOXKEHHE NOABU-
JI0Cb NO3Xe MOJIOBOro;

I) NPeMMYLIECTBOM MONOBOrO pa3MHOXEHHA ABAET-
¢ OblcTpOE HapacTaHWe MacChl OPraHH3MOB.

16. IHepreTuueckHii 06MeH He MoXeT HATH Ge3
NJAACTHYECKOT0, TAK KAK NIACTHYeCKHH 00MeH
NOCTABJIAET AJISi IHEPreTHYECKOro

a) borarble FHeprueit Monekynol ATO
6) pepMeHTLI s yCKOpeHHUs peakuui
B) KUCNOPOA AN peakUMii paculenieHus
r) opraHH4eckue CoeMHEHUs
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18. B uem cocTout cxoacTeo Mosekya JHK u
PHK?

a) COCTOAT U3 ABYX MONHUHYKJIEOTUIHBIX Leneit

6) umMetoT dopmy robysl

B) 3TO GHOMONUMEPBI, COCTOALINE U3 MOHOMEPOB-
HYK/IEOTHIO0B

r) obe HaxoaATCA B saApe

19. Ha kakoit cTaanu 3MOPUHOHAJILHOTO Pa3BUTHSA
o0beM MHOTOKJ1€TOYHOT0 3ApOALILLA He NpeBbI-
waet o6bema 3UroThbi?

a) onaoA0TBOPEHHUS
6) GnacTynbl

B) racTpy’ibl

r) opraHoreHesa

20. lpu ckpelMHBAHHH TOMATOB € KPACHBIMU H
KeJTHIMH NJIOIAMH NOJY4eHO HOTOMCTBO, Y KO-
TOPOro NOJIOBHHA MJIOA0B Ob1J1a KpacHast, a NoJio-
BHHA *keaTas. KakoBbl reHOTHNBI poauTenei?

a) AAxaa
0) Aax AA
B) AA X AA
r) Aaxaa

PA34EN YENOBEK U Er0 3A0POBLE

1. HapyumeHHe HeJJOCTHOCTH KOCTH HA3LIBAETCHA:
1)BBIBUX;
2)nepenomM;
3)pactsxeHue;
4)ywub.
2. TM03BOHOYHHK 4YeJIOBEKA COCTOMT H3 ... NO-
3BOHKOB:
1)30;
2)31;
3)32;
4)33-34.
3. PocT KocTeil B TOJIIIHHY OCYLIECTBJISAETCS
Gnaroxaps:
1)1eneHUIo KNETOK XpsAtla;
2)pocty auacdusa;
3)meneHunto KIETOK BHYTPEHHETO CJI0S Hall-
KOCTHHLIBI]
4)neneHunIo KJIETOK KOCTHOrO MO3ra.
4. OpraHuyecKHe BelllecTBAa, BXOAsLLIHE B COCTaB
KOCTeH, NpUIAI0OT HM:
1)XpynKocTh;
2)31aCTUYHOCTb;
3)TBEpaocCTb;
4)nerkocTs.
5. OCHOBHBIM MHHepaJbHbLIM BellleCTBOM, BXO-
ISALIHM € COCTAB KOCTeH, ABJIAETCA:
1)CaCOs;
2)CaClzy;
3)Caio(P04)s(OH)2;
4)CaS04 2H20.
6. K koctsiM 1HLIEBOrO OoTa€/1a Yepena OTHOCAT-
cs:
1)BUCOUHBIE;
2)TEMEHHBIE;
3)no6Has;
4)ckynoBsie.
7. B rpyIHOM oTaejle NO3BOHOYHUKA YENOBEKA ...

MO3BOHKOB:
1)s;
2)6;
3)7,
4)12.
8. OtcyTcTBHe CBOIA CTONBI Y Yel0BeKa — ITO:
l)nnockoctonwue;
2)nonarpa;
3)nonuaakTuaug;
4)cKonunos.

9. B coctaB nosica HHXKHUX KOHeHHOCTeil He BXO-
AT KOCTH:

| )noaB3aoLLHbIE;
2)NATOUHbIE;
3)nobkoBbIE;
4)cenanuiuHsle.

10. CaMoii KpyNHOH KOCTBHIO YeJI0Be4ecKoro op-
raHHU3MA ABJIAETCA:

1)6enpeHHas;
2)nneyesas;
3)rpyanas;
4)6o0nblias 6epuoBas.
11. KJeTKH KOCTHO# TKAHH HA3bLIBAIOTCA:
I)XoHapountamu;
2)MHOLMTAMMU;
3)ocTeounramu,
4)ruCTHOLIUTAMH.

12. Mb1usl, obecneunBalomne H3MeHeHue 06b-
ema rpyIHO#l KJIeTKH NpH IbIXaHHU:

) wupouaitas U MmexpebepHble;

2)mexpebepHble U Anadparma;

3)avacdparmMa ¥ rpyanHO-KJIFOYHYHO-COCLIEBU -
Has;

4)MexxpebepHble U MOACHUYHO-NOAB3A0LIHAS.

13. Mbluiibl, Y KOTOPLIX OAHH KOHell HpHKpen-
JIeH K KOCTH, a ApYroif — pacnoJioxkeH cBO-
6oa1HO B KoXke:

1 ))keBaTeNbHbIE;
2)MUMUHYECKHE;
3)rpyaHsle;
4)aronMyHble

14.[lonepeuHo-nosocaras Mblille4HAS TKaHb Xa-
paKTepH3yeTca:

| )Henpou3BONLHBIM AEHCTBUEM, HU3KOH yTOM-
NSIEMOCTbIO, METIEHHBIM COKpaLlleHHEM;
2)NPOU3BONLHBLIM AEHCTBUEM, MEAJIEHHBIM CO-
KpaileHHeM, HU3KOH yTOMISEMOCTBIO;
3)Henpou3BONLHBIM JeiicTBUEM. OBLICTPBIM CO-
KpalleHHeM, BLICOKOH YTOMISEMOCTLIO;
4)NpoU3BONLHBIM AEHCTBUEM, GLICTPLIM CO-
KpaleHHEM, BbICOKOIH yTOMSEMOCTBIO.

15. InemenTapHo# cTpyKTYpHOH M PyHKLHO-
HANBHOWH eIHHHLEH CKeJIeTHOH MbILIeYHOH
TKAHH sIBASETCA:

1 )MUOUMT;
2)CHHLUUWTHH — MbILLIEYHOE BOJIOKHO;
3)XOHIPOLMT;
4)pubpobnacr.
16. [IHrMeHT MeJJAHHH BbINOTHSIET PYHKLHM:
1 )3alMTHYIO;
2)pedneKTOpHY10;
3)TepMOperynsaTOpHYIO;
4)Tpoduueckyto.

17.nuaepMHc KOKUH OTHOCHTCH K THMY JNHTe-

Jaun:
| )anockuit OAHOCNOHHBIA HEOPOTOBEBAIOLIHH
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2)NA0CKUIH MHOTOCJTOHHBII OpOroBeBatOLLHIA;
3)nepeXonHOKIETOUHBIH;
4)kyOnueckui.
18. O6pasoBanne BuTamuHa D u3 npoBuTamMuHa
noa aeficteuem Y®-nyueii NPOHCXOAUT B:
1)noBepXHOCTHBIX MEPTBLIX KJIETKAX 3MHAEp-
MHCa;
2)KkneTkax BHYTPEHHETO ClOS IMHAEPMHCaA;
3)nepme;
4)NoaKOXHOM KUPOBOW KIIETHATKE.
19. [MoakoxHAafA )KHPOBAfA KJIeTHATKA BbINOJIHAET
pyHkuHnio:
1 )peLenTopHyo;
2)Tpoduueckyto;
3)cokpaTHTeNbHY1O;
4)TepMOU3ONALIMOHHYIO.
20. HeiipoH cocTOHT H3:
|)Tena HeiilpoHa,
2)A€HAPHTOB;
3)akcoHa;
4)Tena, AEHAPUTOB U aKCOHOB.
21. B cocTaB LHeHTPAJILHOI HEPBHOI CHCTEMBI He
BXOAMT!
1 )ronoBHOM MO3r;
2)CNIUHHOM MO3T;
3)1 ronoBHO# W CTMHHON MO3T;
4)conHeuHoe HEPBHOE CIJIETEHHE.
22. OcHoBHas PYHKUHA BereTaTHBHOH HEPBHOH
CHCTEMbI:
1)perynsuns paGoTbl BHYyTPEHHHUX OpPTraHOB;
2)peryasuus nesaTeJbHOCTH CKEJIETHON MYCKY-
natypsl;
3)BocnpuaTHE pa3apaXeHHH, NOCTYNAIOWKX U3
BHELLHENR cpelbl;
4)NpOBOHMKOBAsA: OCYLUECTBIAET CBA3b MEXKIY
rOJIOBHBIM MO3rOM M peLlenTOpaMH.
23.lepenaya HepBHOTO HMIMYJIbCA OT OAHOTO
HelpoHa Ha ApYroii ocylllecTB/IseTCH:
1 )B cuHarnce;
2)HenocpeACTBEHHO OT Tea K Teny;
3)B neHapHUTaX;
4)B aKkCOHax.
24. JddexTOoM aeiicTBHA CHMNATHYECKOH HePB-
HOMH CHCTeMbI AABJIAIETCH:
1 )cyxeHue 3paykoB;
2)yMeHblUEeHHe YacTOThl U aMIUIMTYbl CEPAEY-
HbIX COKpalLEHHIA,
3)NOHWKEHHE apTepHalibHOTO JaBJIEHHA.,
4)paclunpeHne OPOHXOB, YCHIIEHHE BEHTHIIALMK
JIETKHX.
25. CymmapHbriii 3¢ (heKT napacumMnaTH4ecKoH
HEpPBHOMH CHCTEMBI:
1)B036yxnarowun;
2)TOpMO3SLLHIA;
3)HeonpeneneHHbIH;
4)He BIUsET Ha paboOTy OpraHoB.
26. Cepoe BellleCTBO CTHHHOIO H IFOJIOBHOTO MO3ra

obpa3oBaHo:
1)akcoHaMu;
2)Tonbko AEHAPHUTAMHU;
3)TonbKo TeNnaMH HepOHOB;
4)TenaMu HEHPOHOB C KOPOTKUMH OTPOCTKaMHU
— OECHAPUTAMH.
27.Ha ypoBHe Ka»10T0 MO3BOHKA OT CITHHHOIO
MO3ra OTXOAAAT ... CMEIIAHHLIX CTHHHO-MO3r0-
BbIX HEPBOB:
1)34 napet;
2)33 napel;
3)32 napel;
4)31 napa.
28. Cepoe BellleCTBO CMTHHHOIO M03ra pacrnoJioxe-
HoO:
| )TONIBKO B 3aAHHX KOpellKax;
2)B nepudeprieckoi 4acTH;
3)B LleHTpaNbHOMH YacTH B BUAE 6aboukH;
4)B LUEHTpaNLHOH YaCTH B BUIE OTAENbHBIX
CKOTUIEHHH.
29. AKCOHBI YYBCTBHTEJIbLHLIX HefipOHOB MOAX0-
AT K@
l)nepenHuM poram CHHHOTO MO3ra;
2)3aaHHUM poram CIHHHOIO MO3ra;
3)4 kK NnepeaHUM M K 3aIHUM pOraM CIMUHHOrO
Mo3ra;
4)He cBA3aHbl CO CTHHHBIM MO3rOM, a MOAXOASAT
K FOJIOBHOMY MO3TY.
30. DyHKUHAMH CIHHHOTO MO3ra ABJIAIOTCH:
| )pedpnexTopHas U NPOBOAHHKOBAS;
2)aHanuTHYECKas U CHHTETHYECKas,
3)pediekTopHas ¥ aHaTUTHYECKas;
4)NpoBOAHHUKOBAA U CHHTETHYECKAS.
31.80 % ot ob1ueit Mmacchbl roJ10BHOT0 MO3ra npH-
XOAWTCH Ha:
1 )MO3keuoK;
2)npononroBarklii MO3r;
3)oboHsATeNbHbIE 10SH MEPEAHEr0 MO3ra;
4)nonyuapus nepeaHero Mosra.
32. O6uas NoBepXHOCTH KOPbI MOJYLIAPHI co-
BPEMEHHOTO0 YeJIOBEKA COCTAB/IAET B CPeAHEM:
1)1000—1500cm2.
2)1500—2000 cm2.
3)2000—2500 cm2.
4)2500—3500 cm2,
33. Kaxablii aHAJITH3aTOP COCTOMT H3:
| )peuenTopoB, NPOBOAHUKOBOMW HYacTH (Hepsa),
COOTBETCTBYHOLLEH 30HBI KOPbI;
2)ToNbKO PELENnTOpOB;
3)peLenTopoB W COOTBETCTBYIOLIEH 30HBI KOPbI;
4)peLieNnTOPOB U NPOBOAHWKOBOW 4acTH (Hepea).
34. CseTOBOCTIPHHHMAIOLLIHE pellenTOPbI 06pa3y-
I0T ... 060/104Ky Ii1a3Horo abmoka?
1)6enounyto;
2)cocyaucTyio;

PexomeH1yemMast fuTepaTypa

[likonbHble yueOHUKH, odULMATBHO YTBepiKAeHHbIe MuHHCTEpcTBOM obGpaszoBanua Poc-

CHMN.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.

[Tonomapera M.H. buonorus. Yuebuuku ans wkodsl ¢ 6 no 11 kinacc. U3patensctBo «BeH-
TaHa-['pad».

Yebdbiwer H.B., I'ynenkor C.W., 3aiiunkos C.I. buonorus. ITocobue ans noctynarwowmx B
BY3bl B 2-X uacTax. M3garensctro «HoBas BonHa», 2018.

Buonorus. O6was 6uonorus. Yue6uuk. 10-11 knacc. I[poduabHblii ypoBeHb (B ABYX 4a-
ctax). [Toa peaakuueii B.K. lllymuoro u I' /1. IbiMwnua. M3parensctso «IlpocBelueHue»,
2017.

Bunuu I'JI. , KpeixaHoBckuii B.A. buonorus ans noctynawowux B By3bl. M3patenscTso
«ITpoceewenuer, 2008.

Jleprep I'U. TlonHeiii cripaBoyHHK npu nmoarotoBke k EI'D mo 6uonorun. Usnarensctso
«ACT», 2009.

Jlepuep I"'M. Buonorusa. EI'D -2019. C6opHuk 3ananuii. M3garenbctro «IkecMon, 2018.
Buonorus. Tunosele 3k3aMeHauWoOHHble BapuaHTbl. [loa pemakuueit Xoxnosa B.C. Uzaa-
TenbcTBO «HaunoHanbHoe o6pazoBaHue», 2019.

Kanunosa I'.C., TleTpocosa P.A., Hukuwosa E.A. EI'D buonorus. Tematuueckuii c6opHuk
3agannii. ®UTTU. M.: HaunoHansHoe o6pa3oBaHue, 2015

Kanunora I.®., Tlerpocoea P.A., Huknwosa E.A. Otanunuk EI'D. buonorus. Pewenne
cnoxHbix 3aaa4. ®UTTU.- M.: Untenext-LlenTp, 2010.

CaposHuuenko FO.A. EI'D 6uonorus. YHuepcanbHbii cripaBouHHK. Dkemo-TIpecc, 2016.
ConoekoB JI.A. EI'D no 6uonoruu. lNpaktnueckas noarotoska. BHV, 2015.

[Taceunuk B.B., Kamenckuii A.A., KpukcyHor E.A. buonorusa. O6was buonsorus 10-11
knaccol. [poda, 2014.

[Maceunuk B.B., Kamenckuii A.A., lllesuos I'.I",, KpukcyHos E.A. buosorus. Beeaenue B
o0yto 6uonoruto. Ilpoda, 2015.

Conun H.W., 3axapos B.b. buonorus. MHoroobpasue xuBbIX opraHusMoB. baktepuu,
rpu6sl, pactenus. poda, 2014

lankuu B.A., Jlattownn B.B. bronorus. XKusotHeie. [Ipoda, 2014.

Conun H.U., Canun M.P. buonorus. Yenosek. poda, 2015.

Bopounna TI.A., Kanunoea I.C. TunoBeie TecToBbie 3amaHus. buonorus. EID 2013.
OUTIH, 2014.

[llyctanosa T.A. Penetutop no 6uonoruun: roroumcsa k EI' n OI'3. M.: ®enukc, 2016.
Kamenckuii A.A., Maknakosa A.C., Capbiuea H.1O. EI'D 6uonorus. IMoausiit kypc. Hos.
Jk3ameH, 2016.

I'pun H., Crayt V., Te#inop [1. buonorus B 3-x Tomax. - M.: Mup, 1993 u Gonee nosanue
H3IaHHs.

MamonToB C.I". Buonorus: CnpaBoyHoe u3ganue - M.: Beicuwias wkona, 1991 - 478 c.
Kamenckuii A.A., Cokonosa,H.A., C.A.Tutos. 1000 BompocoB W oTBeTOB. bHonorus:
VyebHoe nocobue Ans MOCTynawlMX B By3bl. 2-€ U34. M.: KHWxHbIH 10M "YHuBepcuTeT",
1999.
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