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B cnyyasx, ycTaHOBNEHHBIX IpaBWIaMM MpHEMa, BCTYIHTENBHOE
UCIIBITAHHE MOKET OBITh MPOBEEHO B (hopMe cobece10BaHHUSI.
MaxkcumaneHslit 6amn 3a orset — 100.

Kputepuu onleHuBanus otTBeTa Ha cobeceJOBAHUHU 10 GHONIOTHY:

AOUTYpHeHTy npeanaraercs 16 BONPOCOB M 3alaHMii M3 pa3ielioB
boranuka, 3oonorus, AHatomus, (U3HOIOTMS M TUrHeHa uenoBeka, O6mias
Ouonorus.

° Bonpocer 1-11 onenusatores B 4 6amna (4x11 = 44 6anna).
° 3ananms 12,13, 14 ouenuBaercs B 10 6amos (3x10 = 30 6aJsi1oB).
° 3ananue 15 u 16 onenuBaercs B 13 6amios (2x13 = 26 6aaios).

Hroro: 44 + 30 + 26 = 100 6annos.



BOTAHUKA

1. BBeaenue
Bakueiimue sKonorudeckue (GakTopsl (CBET, TEIIo, BoAa, OHOTHYECKHE M AHTPOIIOr€HHBIN
(aKTophl) ¥ MX BIMsAHHME Ha pacTeHus. [IpHCIIOcCOONIeHNs PaCTEHHH K SKCTPEMATbHOMY NEHCTBUIO
9KOJIOTHYECKUX (HaKTOPOB.
PacturensHoe coobimecTBo (puToneHos). OCHOBHbIE XapakTepUCTHKH (uToneHo3os. Obmiee
TIIOHSATHE O CYKIIECCHH. ATPOLIEHO3BI, HX YKOJIOTHYECKHE OCOOEHHOCTH.
2. AHaToMH4YecKoe H MOP(0I0rnuecKkoe CTpoeHHe BETKOBBIX PACTEHHIA
2.1. Cems
CTpoeHHe CeMSH OIHO- M JBYAOJNBHBIX pacTeHMH. 3allacHbple BEIIECTBA CEMSAH H HX
pasMmemienne. IIpopacTaHue CeMsiH: HEOOXOMMMBIC YCIOBHS (BOZAA, TEIUIO, KHCIOPOX), BpPeMs
oceBa, IyOuHa 3a1enKku ceMsH. Ilokoi ceMsiH.
2.2. Kopensn
Bupl KOpHe#: IJ1aBHBINA, GOKOBOM, NPHAATOYHbIA. THIIEI KOPHEBBIX CHCTEM (CTEpXKHEBas M
MOuKOBaTasi). 30HBI MOIOZOr0 KopHs. Poct kopHs. [lpixanue kopHei. ITornomenue Boasl. [1ousa,
ee COCTABJIAIOIIME YAaCTH U UX 3HAYEHHME I pacTeHuil. MeTaMop(do3bl KOPHS U MX 3KOJIOrH4ecKas
POJIb: KOPHEIUIObI, KOPHEBBIE IMHIIKH, BO3AYLIHbIE KOPHU, KOPHH-TIPHCOCKH H IIP.
2.3. Crebean
[Tober u ero KOMIIOHEHTHI: CTeOeNb, JUCThs, MOYKH. | 1aBHEIE U GOKOBHIE NMOOETH, THUIIBI
BETBICHUA cTebnel (Buiabyaroe, OokoBoe). DyHKIUH CTeOIsA B PpACTHTEIBHOM OpPraHM3MeE.
MepucTeMsl cTeGNIsl: BEpXyleYHas, BCTaBOUHbIE, KaMOuWii; ux posb. IIOHATHE O NEPBHYHOM H
BTOPHYHOM CTpoeHHH cTebns. Poct creGns B amuny. Poct cre6is B TommumHy, 0bpasoBaHue
FOJMYHBIX KOJEl. BOCXOISAMMHA ¥ HACXOASAIIMH TOKH BOJIBI M PACTBOPEHHBIX BEIIECTB B CTEOIIE.
Meramopdo3bl mobera U UX HKOJOrHIECKas pojlb: KOPHEBHUINE, KIyOeHb, IYKOBUIIA, YCHK, KOTIOYKA
¥ mp. BereraTmBHOe pasMHOXEHHE DACTEHHi, €ro 3HAaYeHHE B TPUPOAE U XO3sHCTBEHHOH
JIESITENBHOCTH uelioBeKa. [[pHBUBKHU: 3HAYEHUE NTOJIBOS M IIPUBOS, TEXHUKA IIPOBEJICHHUS IPHBUBOK.
2.4. JIncr
OyHKIMH JTHCTAa B PacTUTENbHOM opranusme. Jlucropacmosoxenue. Mopdosorus Jmcra:
KHJIKOBAHHE, CTPOEHHE JTUCTOBOM IUIACTUHKH. [IPOCTEIE M CIIOKHBIE JIUCThSL. BHyTpEHHEE CTPOCHHE
JIACTA ¥ €ro CBA3b ¢ (QYHKIMAMH; TKaHH JHCTa U UX pacnonoxenue. MicnapeHne BOJbI TMCTBAMM
(TpaHcnMpanusi) ¥ €ro perysiuus ycTbunamu. Jlucroman, ero NpUYMHBI W 3HAYCHHE.
MeTaMop( 0361 TUCTHEB M UX IKOJIOTHYECKAs POJIb.
2.5. lIBeTOK
CocTaBHbIE 4YAaCTH LIBETKa, MX CTpoeHHe © poyib. OQHONOJBIE MW JBYIOJBIC ILBETKH.
OfHOZOMHBIE W IBYIOMHEIE pacTenus. Qopmyna u pauarpamMma nBeTka. CouBerHs, HX
GHONIOrHYecKas pOjb, OCHOBHBIE THIIBI MPOCTBIX M CIOXKHEIX corBeTud. CHocoOBI ONMBUICHHS -
CaMOOIIbUIEHHE, MEPEKPECTHOE ONbUIEHHE (BETPOM M HAaCEKOMBIMHM). MICKYCCTBEHHOE ONBLICHHE.
OO61ee MOHATHE O JBOMHOM OIUIOAOTBOpeHUH. [TOHSATHE O MOJIOBOM M OECIOIOM MOKOJICHUSX Y
PacTEHUH.
2.6. Ilaop
Crpoenue u (yHKuum 1iofoB. OCHOBHBIE THIBI IUIOAOB: CYXHE M COYHBIC IUIOJEL,
BCKPBIBAIOIIMECS M HEBCKPHIBAIOLIMECS, OJHO- M MHOroceMeHHble. CTpOCHHE OKOIOIIONHHKA B
CBSI3H C TYTSMH PacOpOCTPAHEHHs IUIOLOB M CeMsH. Pojb IUIOI0B B NPUPOAE U XO3SHCTBEHHOH
JIeATEIbHOCTU YETI0BEKa.
3. CucreMaTuKa pacTeHHH
O6mas cxema Kiaccu(pUKauy apcTBa PaCTEHHM.
3.1. HaaunapcTBo JosiAiepHbIe OPraHH3Mbl
OTHOEJI FAKTEPHH
O6miee NpeACTaBlIeHHE O CTPOCHHH IIPOKAPHOTHYECKOM KIETKH. bakrepuH, HX pojb B
IPApOE M OKM3HH deloBeKa. PacmpocTpaHeHue 3a0oneBaHMM M Mepbl IPOGHIAKTHKH.
Ucrnonp3oBaHue OakTepuil B NMIIEBOM IPOMBIILIEHHOCTH, OHOTEXHOIOTHH. KiyGeHbKOBEIE
OakTeprH-a30THUKCATOPEL.



3.2. HaguapcTBo siiepHble OPraHU3Mbl
IJAPCTBO I'PUBbI
OCOOEHHOCTH CTPOEHHS W XMMHYECKOro cocTaBa rpu6oB. OTmen HacTrosimue rpuodsbl
TUNUYHbIE TIPEACTABUTENH: MYKOp, IPOXOKH, CIOPBIHBS, CMOPYKM, TpPROGEIH, MEHALMILL,
IUISTIOYHbIE TPUObI, pXKaBuMHa; o0lee MpeCTaBlIeHHe 00 UX CTPOCHUH, Pa3MHOKEHUH. OCHOBHbIC
9KOJIOTHYECKHE TPYIIIBI TPHOOB U UX X03HCTBEHHOE 3HAUYCHHE.
OTHEJI JTHIIIAHHUKH
CuMOHOTHYECKHE B3aMMOOTHOIIEHMS Iprba W BOJOPOCIIH B Teje JHIIaiHUKa. BHEHwA BUA
¥ BHYTPEHHsi CTPYKTypa CJIOCBHINA HAKUNHBIX (KOPKOBBIX), KYCTHUCTBIX H JIMCTOBATBIX
numaiHuKoB. CIOCcO6bI pa3MHOXKEHHUS JTUIIAHHUKOB. DKOIOTHYECKas pOJIb JIUIIaHHUKOB.
3.3. IlapcTBO pacTeHus
ITOAIJAPCTBO BOJOPOCJIH
CtpoeHHe W ponb Bojopociell B mpupone. OCOOEHHOCTH CTPOEHHS KJIETOK BOJOPOCIEH.
O6iiee MOHATHE O THIAX pPa3MHOXEHHs BOAOPOCIEH - BEreTaTMBHOE, Oecronoe, MOJI0BOE
pa3MHO>KeHHe. [IOHATHE O CMeHe TIOKOJIEHHH B JKU3HEHHOM ILIMKIIE Pa3IMIHBIX Boopocier. OTaen
3ej1eHbIe BOAOPOCaH. OOIIMe YepTHl CTPOSHUS M Pa3MHOXEHMsS TUITMYHBIX MPEACTABUTENCH, MX
3HAUYeHHWE B NPHUPOJE M XO3AHCTBEHHOM MAeATENbHOCTH yenoBeka. Oraena Oypbie BOJOPOCIH.
OcoBGEHHOCTH CTPOEHHS, Pa3MHOKEHHMS ¥ JKOJNOTHH. JlaMHHApus: CTPOEHHUE, KU3HCHHBIH IHKIL,
3HAYECHUE.
IMoauapcTBO BHICHIHE PACTEHHUS
OCOBEHHOCTH CTPYKTYpPHI M Pa3MHOKEHHs BEICIIMX. [IoHsATHE raMeToduTa U criopopura.
Otaes MoOX000pa3HBbI
CTpyKTypa Tela MoX006pasHbIX. Peykuust ciopoduTa B XKH3HEHHOM IIMKIIE MOXOOOPa3HBIX.
Kyxymkus ned. Charaym, ero poib B 06pa3oBanuu Topda.
Otaes miayHooOpa3Hble
O6mue 4epThl CTPYKTYpbl M SKOJOTHM ILIayHOOOpa3sHBIX, MX CTPOCHHE, DPa3sMHOXEHHE,
COOTHOIIIEHHE raMeTO(UTa U CIIOpOodUTA B HU3HEHHOM LHUKIIE. XO3AHCTBCHHOE 3HAYEHHUE.
OTaen xBomeoOpasHbie
O61Iuasi OpraHM3alMs M SKOJIOTHs XBOLIEOOpa3HBIX. XBOMI: oOIIee CTpOeHHe cropopura u
rameTouTa, €ro )XU3HECHHBIH UK. 3HAUEHHE XBOIIEH B IIPUPOJE U JUIS YEIOBEKa.
OT1aes NanoOpoOTHHKH
DKONOrHs ManopoTHHK006pasHbix. CTpoeHue cropoduTa u rameToputa. JKU3HCHHBIA IHKIT
HaroOpOTHAKOOOPa3HbIX. 3HAYEHHE ITallOPOTHHKOB.
OTaen rojioceMeHHbIE
BHyTpeHHee OIUIOZIOTBOpeHHe U oOpasoBanue cemsH. OOmas XapaKTepHCTHKa
ronoceMeHHbIX. Kiiacc XBoiiHBIe: pa3HOOOpa3He M SKOJIOTHsl, OOIIHe YepPThl CTPOEHHs CopoduTa,
YKM3HEHHBIM [IHKJI, BAXXHEUIIIHE NPECTaBUTENIN XBOHHBIX.
OT/aes1 MOKPbLITOCEMEHHbIE, IBETKOBbIE
UepTsl 3BOJIIOLMOHHONO IpOrpecca IBETKOBBIX pacTeHWi. Kiracchl OZHONONBHBIX H
JBYIOJBHBIX, HX OCHOBHBIE pa3nuuus. Kiacc JBYNOJIBHBIE: CeMEHCTBAa PO30LBETHBIC, 6OOOBBIC,
KPECTOLIBETHbIE, MACICHOBBIE, CIIOHOLBETHbIE (CTpoeHHe M (opmyna LBEeTKa, OCOOEHHOCTH
MOpP(OTOTHH, XO3SHCTBEHHOE 3Ha4yeHWe). Kilacc OIHONONBbHBIE: CEMEHCTBA 3/IAKH, JMICHHBIC
(cTpoeHHe M (opMynda IBeTKa, 0COGEHHOCTH MOPQOIOrUH, Xo3sAiCTBeHHOE 3HaueHue). OxpaHa
pactenuit. Kpacnas kuura. Penkue u oxpassemble pacTenus Camapckoi 0061acT.

300JI10TUs1
1. BBenenue
IIpenMeT U 3amaud 300JI0THH KakK HAyKH O JXMBOTHBIX. OXpaHa MPHPOJbL Kpacnast xHura.
Penxne u oxpansemble skuBoTHble Camapckod obmactd. CoBpeMeHHas Kiaccuukanms
OpPraHMYECKOT0 MHpa, [eleHHe Ha HapcTBa. IIoHATHE 00 OCHOBHBIX TaKCOHaX 300JIOTHYECKOH
CHCTEMAaTHKH (BHJ, PO, CEMEWCTBO, OTPS/, KIacc, THII, IIapcTBO). buHapHas HOMEHKIaTypa.



2. llapcTBO npocTedmux

XapakTepucTHKa  MpOCTEMINMX  Kak  OJHOKIETOYHBIX  opraHu3moB.  Crpoenwue,

(GYHKIIMOHHPOBaHKE, PA3MHOXXEHUE U 00pa3 XKU3HH, MX 3HAYCHUE B IIPUPOJIE U AJIS YEIOBEKA.
Tun OBI'JIEHOBBIE

XapakTepUCTHKA 3BIJICHBI 3€JIEHON KaK OpraHu3Ma C IpU3HaKaMd JKHBOTHBIX W PaCTCHHH.

[TaToreHHBIE ¥ KOJIOHHAIBHBIE (BOJILBOKC) XKI'YTHKOBBIE.
Tun KOPHEHOKKH

IIpecHoBoaHAas ameba, CTPOECHHE U XKU3HEIAEATEIbHOCTh. IlaToreHHbIle U HENATOTCHHBIE AT

4esoBeKa aMeOBbl.
Tun CIIOPOBHUKH

JKU3HEHHBIM LMK MAIAPMHAHOIO IUIA3MOJMs Kak BO3OYIMTENs Malspu (IOJIOBOE H

Hecronoe pasMHOXKEHHE, CMEHA X03sieB). Mepbl 60pbOBI H IPOQHUIAKTHKA MATISIPHH.
Tun HHO®Y30PHUH

OCOGEHHOCTH CTPOEHHSI M MPOLECCOB KU3HEACATETPHOCTH HHPY30pUH Ty(EnbKH, [OI0BOH

npouecc. Mudy3opus GamaHTUAMN Kak BO30OyIMTENb IU3EHTEPUH Y YETIOBEKa.
3. IlapcTBO MHOIOKJIETOYHBIX

[IpUHIMNHATBHBIE OTJIMYMS OHO- M  MHOTOKIETOYHBIX KMBOTHbIX. IlomsTHEe O

HEPBHYHOPOTHIX H BTOPUYHOPOTBIX )KUBOTHBIX.
3.1. Ilepeu4HOpOTHIE ;KHBOTHbIE
Tun CTPEKAROILIHUE HJIH KUIIEYHOIIOJIOCTHBIE

O6mas XapakTepUCTHKa, 3HayeHWe ¥ Kiaccuukanus. Kiacc TruApoOMAHBIC: THApa Kak
TUNHYHBIA TpeJCTaBUTENb, Pa3MHOXeEHHe, cpefa obuTanHus. Kiacc cumdounsbie: CTpoeHHE H
KU3HEIEATEIEHOCTh MEIY3, UK pa3BUTHs. Kilacc KOpalIOBLIE IOIMIIBI: IECTH- U BOCBMHITYYEBhIE
Kopasutbl. KopamuioBsie puds! ¥ aToJUIbL.

Tun IIJIOCKHUE YEPBH
O6Imas XapakTepHCTHKa: BHEIIHEe W BHYTPEHHEE CTPOCHHE, Pa3MHOXEHHE, pEereHepanus,
knaccuukanua. [Ipo¢unaktiuka ¥ Mepbl GopeOBl ¢ renbMuHTamMM. Kilacc pECHHYHBIC YEPBH:
CTpPOEHHE MOJIOYHOM IJIaHapHK KaK THIMYHOTO HpeCTaBuTeNs TypOemisapuii. Kiacce cocalbIMKN:
IMKJT Pa3BUTHS IIEYEHOTHOTO cocabluuka (MeTaMmopdo3, cMeHa xo3sieB). Kilace ICHTOYHbBIC YEPBH:
CTpOEHHE, JKH3HEIEATeTbHOCT, PA3MHOKEHHE W Pa3sBHTHE OBIMBETO IEMHs, MPUCIOCOOICHHUS K
napasuTHYeCKOMY 00pasy JKH3HH.

Tun KPYTJIBIE YEPBH

O6mas xapakrepucTuka TUma. OCOOEHHOCTH CTPOEHHs: YCIOXKHEHHE OpraHH3aluH
NUINEBAPUTENLHON CHCTEMbBI, BO3HMKHOBEHHME TI0JOCTH Tena. Llukn pasBUTHS — acKapu/bl
4eJI0BEYECKOM M OCTPHIBL. Mepbl 60pbObI B MPO(UIAKTHKH.

Tun KOJIBYATBIE YEPBH

O6mas XapaKTepucTHKa Tuma. @muuoreHes u Kiaccuukamus annemup.  Kiace
MHOTOLIETHHKOBBIE: CTPOEHHME, JKM3HENEATEIHHOCTh M SBOJIIONMOHHOE 3HAYCHHE, XO3SHCTBEHHOE
3HayeHue mnosmxeT. Kiiacc MajloIeTHHKOBBIE: YepThl CTPOEHHUS JOXKIEBOIO YEpBsl B CBS3U C €ro
00pa3oM XH3HHU, 3HAYCHUE JTOXKIEBBIX YEPBEH B IPHUPOJE U [UIS YEIOBEKa.

Tun MOJIVTIOCKH

O6mas xapakTepucTuka Tuna. CTpoeHne, pa3MHOKEHHE, KIaCCU(PUKAIKSL, TPOUCXOKICHUE U
3HaueHHe MOJLTIOCKOB. Kilacc IBycTBOpYaThie: cTpoeHHe 6e33yOKH KaK TUITMYHOTO IPEeICTaBUTENs,
PEIYKIHs HEKOTOPHIX OPTaHOB B CBS3M C MAIONOJBHKHBIM 00pa3oM xu3Hu. Kiacc OploXoHOrH:
XapaKTEPUCTHKA Ha IIPEMEpE MPYIOBHKA, yTpaTa psilia BHyTPEHHUX OPTraHOB B CBA3H CO CTPOCHHEM
pakoBuHBI. Kiacc rosoBoHorue: o6mas XapakKTepUCTHKA U 9BOJIFOLIHOHHOE MOJIOKEHHE.

Tun YJIEHUCTOHOI'HE

O6mas XapakTepHCTHKA THIA KaK BBICHIMX OECIO3BOHOYHBIX JKMBOTHBIX. (HIIOreHes H
knaccuukanus aprpornoa. Knacc pakoobpasHbie. XapakTepucTHKa Ha INPUMEPE PEYHOrO paka.
OCOGEHHOCTH TIPOIECCOB  KM3HENEATENHHOCTH, Da3MHOXEHHS M pa3sBUTHsA. XapaKTepHbIC
TIpe/ICTABMTE/HN BBICIIMX ¥ HM3UIMX pakoB. Kiacc maykooGpasHble: ayK-KPECTOBUK Kak THIWYHbINA
npencTaBuTeNs apaxHuA. CTpOEHME, KW3HENESATeNBHOCTh, PA3BUTHE W 3HAYCHHE KIICIICH Kak
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MapasMTHYECKUX JKUBOTHBIX. Mepbl GOpbOBI M MPOQUIAKTHKH. MHOroo6pasue naykooOpasHBIX.
Knacc HacekoMble: obmas xapakrepucTuka. [IoHsTHe 00 MHCTHHKTax. Pa3sMHOXEHHE W pa3BUTHE
HACEeKOMBIX. 3HAUEHHE HACEKOMBIX B MpPUPOJAE M Ul 4YeloBeKa. XapaKTepUCTHKa OTPSOB C
HETOIHBIM M C TIONHBIM MpeBpamieHueM. buonorndeckue crnocobsl GOpeObI ¢ BpeAUTEIAMH
CEJIBCKOr0 XO034HCTBa, MX IIPEUMYINECTBA NIEPE] APYTHMH METOAMH.
3.2. Bropu4HOpOTHIE ;KHBOTHBIE
Tun XOP/[OBBIE

OTnuuuTenpHble  uYepThl Tuma. Kiaccuduxamus xopnossix. I[loarum  060/109HHKH.
XapakTepuCTHKa aclMIui Kak mpuMmepa mopdomormdeckoro perpecca. Iloarun Gecuepemmbie.
CTpOeHHE U KH3HENEATENHHOCTD IAHIETHAKA KaK Pe3y/IbTaT IIPHCTIOCOOIEH s K Cpe/ie OOUTaHH.

IToomun IIO3BOHOYHBIE

O61Iasi XapaKTepHCTHKA MO3BOHOYHBIX. [IOHATHE 00 aHAMHHAX M aMHHOTax. JleneHue

MIO3BOHOYHBIX Ha KJIacCHhI.

Haoxnacc PBIBbI

Jlenenve Ha kiuacchl. Kiacc xpsmeBble phiObl. OOmas XapakTepUCTHKa BHEIIHETO H
BHYTPEHHETO CTpOeHHs. IlojpasieneHre Ha IOAKIACCH IJIACTMHYATOXKAOEPHBIX M XHMEPOBBIX.
OCOGEHHOCTH CTPOEHHs aKyl M CKaTOB, MX 3Ha4YeHHe s dejnoBeka. Kyacc KOCTHEIE PBIOEI.
CtpoeHue phIO B CBA3M CO CPEIOi OOUTAHHUS U JKU3HEAEATENBHOCTEIO. [loBeieH e, pa3sMHOKEHHE U
pasBuTHe pbIO. JleneHWe Ha IIOAKIACCHL: KOCTHOXPSIIEBBHIE (oceTpoBBI€), BOSKOBIIIAIIKE,
KHCTEIEpBIe, JIydenepble, X XapaKTepHCTHKa M 3HAUYEHHE B MPUPOJC U JUIS YEIOBEKa. Jlenenue
JTydenephIX pei6 Ha oTpsbl. [IpoMBICEN U HCKYCCTBEHHOE Pa3BEICHHE PbIO. AKKIHMATH3AIHSA poIO.

Knacc 3EMHOBOJ/IHBIE

XapakTepuCTHKa Ha IPUMEpE JIATYIIKH: CTPOCHHE B CBSI3H C IIOJYHa3eMHBIM 00pa3oM KHU3HH,
pa3MHOXeHHe U pa3uTHe amulOuii. [lernenne aMpuOHil Ha OTpsIbl OECXBOCTHBIX, XBOCTATBIX M
Oe3Horux. 3Hayenue aMmpuouii.

Knacc IIPECMBIKAIOLUECA
XapaKTepuCTHKa PENTUIAN Kak MepBbIX aMHHOT. CTPOCHHE M JKM3HENEATEIbHOCTD PENTHIINH
B CBSI3M C Ha3eMHBIM 00pa3oM xu3Hu. OUilorenes penTuwini. 3Ha4eHue PEenTHIMA B IPUPOJE U 11
yesoBeKa. Jlenenue Kiacca Ha MOAKIAcCHl NMEPBOAINEPOB, YEIIyHYaThIX, Yepenax ¥ KPOKOIHUIIOB.
SImoBHTBIE 3MEH, MX 3HAYEHUE I MEIUIUHEIL.
Knacc IITHI]BI
XapakTepuCTHKa NITHI KakK BBICOKOCIIELHATH3UPOBAHHBIX K IIONETY XHMBOTHbIX. CTpoeHHe
sitna nrun. Duorenes nTun. JleleHHe Kiacca NTHIl HA IOJKIACCH! (MHHIBHHBI, OECKHUIIEBBIE U
KWJIeBble) W HAa OTPSABI (KypUHBIE, BOPOOBMHBIEC, JHEBHBIE XHINHHKH, TonybW, ryceobpasHble,
KypaBiH, momyrad, u jp.). Ce3oHHble ABICHHS B XKH3HH NTHI. [IpHCIOCOOIEHHOCTh NTHIL K
Pa3IMYHBIM CpefiaM OOWTaHHs. DKOJOTHYECKHE IPYIINBI NITHI[ MO THIy NUTaHds. Pomb nTui B
*W3HHU yestoBeka. OxpaHa NTHIl U ee HOPMBIL.
Knace MIIEKOITUTAIOLIJUE
XapaKTepuCTHKa MIIEKOMMTAIONIMX KaK BBICIIMX II03BOHOYHBIX JKMBOTHBIX. BHemHee H
BHYTPEHHEE CTPOEHME MIIEKONUTAIOIINX. Pa3MHOXKEHHE U pa3BUTHE. 3HAYCHNE MIICKOITHTAIOIIHX B
NpuUpoe W JKU3HM denoBeka. @uioreHe3. JledeHHe Ha MOAKIACCHL SHIEKIANyIIUMe HIH
OIHOIPOXOJHEIE, CyMYaThle M IUIAIlGHTapHble, HX XapaKTepuCTHKa. (OCHOBHBIC OTPAJIbI
IUTALIEHTAPHBIX, 0COOEHHOCTH MX CTPOEHHS U JKH3HEIEATENbHOCTH. JloMaliHie MICKOIUTAOIIHE.

AHATOMUS, ®PU3NOJIOTUSI U THTUEHA YEJIOBEKA (Homo sapiens)
1. BBenenne

Ilpenmer u 3amaun. HeoOGXoAMMOCTE OXpaHbl OKpYXKarolIed Cpelbl B CBA3H C POCTOM
3a00JIeBaEMOCTH YeNIOBEKA. BpemHoe BIMSHHE KypeHHs, alKoroJis, HApKOTHKOB, HENPOBEPEHHBIX
JIEKapCTB U IPYTHX SKCTPEMATBHBIX (AaKTOPOB HAa OPraHW3M YeJIOBEKa.

2. O0mmuii 0630p opraHu3Ma 4e/jI0BeKa

VpoBHH OGHOIOTHYECKOH OpPraHM3allMK, OPraHM3M Kak LEJOCTHAs W CaMOperyIHpyIomasics

cucTeMa. PeryisTopHble CHCTEMbI OpPraHM3Ma MX B3aMMOCBs3b. [IpHHIMI 00paTHOM CBS3H.
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KaccHbuKarus TkaHei opraHu3Ma 4ejioBeKa: SIUTEIHATbHEIE, COeTMHUTENbHBIE, KPOBb U JMMba,
MBIIIEYHBIE, HEPBHAd; OOIIME IPEICTaBICHUS 00 HX CTPOCHHH, JIOKAIH3AIMH B OpPraHH3Me H
GYHKIUAX.
3. OnopHo-ABHraTe/IbHbIH annapart

Kocmuaa cucmema. CTpoeHue, cOCTaB ¥ POCT KOCTeH B JUTMHY M TONIIHMHY. BHIBI KOCTHOM
TKaHU U KOCTHBIX KJIETOK. CTpOEHHE M POJIb XPALICBON TKAHU U CyXOXHJIUH. CTPOCHHE OTAEIIOB
cKkelera 4YenoBeKa (MO3BOHOYHMK, IpyIHAas KJIETKa, Nosca U CBOOOJHBIE BEPXHHE M HUKHHE
KOHe4yHocTH, uepen). Kmaccupukamuss kocredt. CoenuHeHHs KOCTeH, WX Buabl. Mblweunan
cucmema. Knaccupukanus MbIIEYHBIX TKaHEeH (CKeNETHas, IMajJKas U CepleuHas), UX CTPOCHHE,
ynxuun v uaHepBanus. Knaccudukanus ckeleTHIX MbIl. MexaHu3M MBIIIEYHOTO COKPAIEHHs
(TeopHsi CKONBXEHHS). PedeKTOpHBIH IpPHHIMI AEATENBHOCTH CKeNeTHbIX Mblmi. O630p
MBIIIEYHOM CHCTEMBI ueIoBeKa. IIOHATHE O KPaCHBIX M GEJbIX MBIIICYHBIX BOJIOKHAX. ¥ TOMIICHHE
MbimL. 3aGoNeBaHHs ONOPHO-IBUIATEBHOTO ammnapara, WX NpoduiakThka u JjedeHwe. Poib
hH3HYECKMX YIPaKHEHHHN ISl IPABHILHOTO (HOPMUPOBAHHS CKEJIETA U MBIIIEYHOH CHCTEMBL.

4. KpoBsb

BHyTpeHHsisl cpella OpraHu3Ma: KpoBb, TUM(pa ¥ MEKTKaHeBas JKHUIKOCTb, X TOMEOCTas H
B3anMocBs3b. CTpoenue muMpaThdeckoii cuctembl. CocTaB (m1a3ma, GOpPMEHHbBIE JIEMEHTEI) H
dyHKIME KpoBH. XapaKTepUCTHKA SPUTPOLUTOB, TPOMOOIMTOB M OT/EJBHBIX BHIOB JCHKOIHUTOB,
ux Qynkuuu. ['pynmsr kposu o cucteMe ABO. Pesyc-akrop. MexaHu3M CBEpThIBaHUS KPOBH KaK
3al[UTHAs peaklus OpraHu3Ma Ha moBpexeHHe. OOIue MpeACTaBIeHUSI O KPOBETBOPEHHH Y
SMOpHOHA U B3pPOCIIOrO YEI0BEKA.

5. AMmyHHuTET

Vyenuss .J.MeunnkoBa o KIeTo4HoM U I1.Dpimxa 0 ryMOpaJIbHOM HMMYHHTETE. YCHEXH
MMMYHOJIOTHH B 60phbe ¢ MH(DEKIMOHHBIMH 3a00JEBaHUSIMH M SIUIEMHUAMH. BpOXKICHHBIH H
IPHOGPETEHHBIH UMMYHHTET, X JeJeHHe Ha aKTHBHBIA M IacCHBHBIA. [loHsTHe 00 aHTHTENaX.
Baxnunanus. CeiBopoTkd. COBpeMEHHBIE NpPeICTaBIeHHus: 00 MMMYHHOH CHCTeMe (KIOHAIBHO-
cenekTHBHas Teopus, T- ¥ B-mumpouuTsl, Makpohary, nepBHYHBIE M BTOPHYHbIE JTUMGOUIHbIC
oprasbl; 60€3HH, CBA3aHHbIE ¢ HapymeHHeM uMmMmyHuTera: amneprus, CIIMJL, ayrommMmyHHTeT,
TPAHCIUIAHTAIMSA OPraHOB U JIPyTHE BOIIPOCHI).

6. KpoBooOpamenue

CucreMa OpraHoB KpoBooGparneHus (cepaiie H cocynsl). Pa3nudus B CTPOCHHH apTepHH, BEH
¥ KamWUBIpoB. BoibImod M Mamblii kpyru kpoBoobpamenus. Cepaue, ero crpoenue. Ocobbie
CBOMCTBA cepjeuHOi Mbimmbl CepieYHbli LUK, IOHATHE O CHCTOjNEe M auactone. Yacrora
CEepIEYHBIX COKpAlleHU# U ee U3MEHEHHs. JIBUXKEHHE KPOBH IO COCyJaM; CKOPOCTh TOKa KPOBH B
Pa3IHYHBIX OT/ENaX COCyaUcTOl cucteMsl. I1yabe. KpopsiHOe napieHue U GakTopsl, BIHSIONME HA
Hero. ' urueHa cepeyHO-COCYAUCTON CHCTEMEL.

7. IlnmeBapenue

[IuimeBapeHne Kak MexaHudeckas nepepaboTKa, XHMHUYECKOE PACIICIUIEHHE H BCAaChIBAHHE
MHUIIEBBIX NPOAYKTOB. Cmpoenue u ynkuuu op2anos nuwiesaperu. 11viesapeHue B MOJIOCTH
pra. Crpoenne u ¢yHkimu 3yooB. 3yOHas dopmyna. [IuimmeBapeHHe B JKETyAKE M KUIICYHHKE.
3HaueHHEe IHIIEBAPUTENBHBIX JKele3 (MeYeHb, IOJDKEIYJ0YHas, CIIIOHHBIC, XEIyIO4YHbIE W
KHIIeYHble JKele3bl). OCHOBHBIE NHUINEBAPUTENbHEIE (EepPMEHTHI H HX pOJib. DYHKIMH IEYCHH.
Xemus, ee poiap B mNHIIeBapeHUH. MeXaHH3M BCAaChIBAHMs ITMIIEBBIX IPOAYKTOB B TOHKOM
KHIIEYHHKe. bappepHas posib nedyeHd W auMbartndeckux ys3noB. OOpasoBaHue Kaia B TOJCTOM
kumneyHuke. Pezynauus nuweeapenusa. Padorer W.II. IlaBnoBa mo H3y4YEHHIO [EATEIBHOCTH
HINEBAPUTENFHBIX JKele3 M MHIIEBApeHHss B IKelIyake. IIOHATHE O HEPBHO-IYMOPAIbHOH
PETyNSLMHA JKETYJOYHOTO COKOOTJAENEHHs. [HWrueHa mNHINEBapeHus (IHINEBBIC OTPABICHHS,
[JMCTHBIE ¥ MHQEKIMOHHbIE 3a00/IeBaHMs, pa3IM4Hble OOJIE3HH OpPraHOB IHIIECBAPEHMS, PEXUM
MMUTAHUS ).

8. OOMeH BemecTB H YJHEPIruH
O6MeH BEIECTB M JHEPTHM KaK OCHOBA JKM3HENEATEIILHOCTH OpraHM3Ma. [lonsatue o
IUTACTHYECKOM M SHepreTHueckoM obOmeHax. [IurarenbHble BeliecTBa M IHMIIEBBIE MPOMYKTHL
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O6MeH GelKOB, KHPOB U YIIEBOAOB. BoaHO-coneBo 0OMeH. 3HaueHHe MUHEPAIbHBIX CoJled. Pob
BUTAMHMHOB; BOJIO- M XKHPOPACTBOPUMBIE BATAMHUHEI; GOJIE3HH, CBA3aHHbIE C aBUTaMHHO30M. HopMbI
NWTaHKs, SHEPreTHYecKuit 6ananc opranu3Ma. 3Ha4eHHUE IPABUIIBHOTO IIUTAaHUS.
9. JipIxaHue

[loHsiTHE O BHEIIHEM M BHYTpEHHEM JbixaHud. CTpPOSHHE OpPraHOB JbIXaHUS (HOCOBas
TI0JIOCTB, HOCOTJIOTKA, TOPTaHb, Tpaxes, OpOHXH, jerkue) H uX QyHKuud. [a3000MEH B JICTKHX U
TKaHsAX. JIpIXatenbHble IBHKeHUS. [IOHATHE O JKH3HEHHOM €MKOCTH JIETKMX M €€ COCTaBHBIX
yacTax. HepBHas U ryMOpaibHasl peryJIsius JbIXxaHus. [ urueHa IpxaHus.

10. Boinesnenune

Opranbl MoueBbLIeTHTENbHOM cucTeMbl. Crtpoenne u QyHkuum mnodvek. Hedpon Kkak
CTPYKTYpHO-QYHKIMOHATbHAs eauHMua modek. IIporecc o6pa3oBaHus NEPBHYHON H BTOPHYHOH
Mour. JTuypes. [ urueHa MO4YeBBIACIUTEILHON CHCTEMBI.

11. Koxka

Ctpoenne ¥ (YHKIHH KOXH: OSIHIEPMHC, J€pMa, MOJIKOXKHAs KHUpOBas Kieryarka.
IIpOHM3BOIHBIE SIUTENHS U CTPYKTYPHBIE 3IEMEHTHI IEPMBI (BOJIOCHI, HOI'TH, KEJIE3bI, PELECITOPhI H
ap.). Ponp koxu B Tpoleccax Teluioo0MeHa OpraHM3Ma C OKPYXKAIOLICH CPEIOH. Mexanuszm
MOJIEpXKAHAS TOCTOSHHOM TeMIepaTypsl Tena denoBeKa (CIMOCOOBI TeIioobpasoBaHHs M
TEIUIOBBIBEICHHS, HX PETyIIslNs). 3aKaluBaHie opranu3ma. [ HrueHa oiex/1sl 1 00yBH.

12. /Kes1e3bl BHyTpPEHHEH CEKpENHH

3HaueHHWe SHIOKPMHHOM CHCTEMBI opraHusMa. [IoHATHE O ropMOHax M MEXaHH3Max HX
neiictBusi. OCHOBHBIE KeJ€3bl BHYTPEHHEHW CEKpElMM OpraHu3Ma 4YeJOBeKa, HMX CTPOCHHE,
OCHOBHBEIE TOPMOHEI U 3HaueHHe. B3anMOCBsA3b HEPBHOM M IyMOPAJIbHOM CHCTEM PETyIIAHMH Yepe3
THIIOTATAMO-THIO(GHU3apHYIO CHCTEMY, MOHATHE O PENU3MHI-(GaKropax M TPONHBIX TIOPMOHAX.
Bosie3Hu, cBsA3aHHBIE C THITO- U TUIEPQYHKIUSIMHU SHIOKPUHHBIX JKeJle3.

13. Pa3zMHoOKeHHe H Pa3BHTHE

Mykckas M kKeHcKas 1oyoBble cucteMbl. CTpoeHHe M QYHKIMH MONIOBBIX Xkene3. [lonoBkie
kiaeTku. IlonoBele TOpMOHBL [IOHATHE O MEHCTPyalbHOM IIMKJIE KM €ro  peryJisiluH.
OmonoTBoperue. Pannue >Tane! pa3suTHs sMGproHa. O6pa3oBaHHE BHE3apOBIIIEBBIX 000049k
(aMHHMOH, XOpPHOH ® 1p.). [lnaneHTa U ee poilb B OOMEHE BEIIECTB MEKIY MAaTephiO U IUIOIOM.
Bepemennocts. Poxpl. Jlaktanus. OcoGEHHOCTH DPa3sBUTUS AETCKOTO M IOHOIIECKOTO BO3pacTa.
[looBoe co3peBaHHMe. |'MIHMeHA CeKCyalbHBIX OTHOLICHWH. Benepudeckue Gonesnu. Oxpana
MaTepUHCTBA U JETCTBA, BIUIHHE SKCTPEMAbHBIX (aKTOPOB Ha pa3BUTHE IIOJA.

14. HepBHas cucTeMa

3HaueHHe W (DYHKIMH HEPBHOM CHCTEMBI, €€ SBOJIONHOHHBIE THIbL. AHATOMHYECKOE H
dusmoIOruYecKoe JejeHHe HEPBHOM CHCTeMBI Ha oTAenbl. CTpoeHHe HEHpOHa KakK CTPYKTYpPHO-
(YHKIHOHANBHOM eIMHMIEI HepBHOHM cucTeMmbl. IloHatHe o kietkax rimH. CrpoeHHe H
(yHKIIMOHHpOBAHKME CHHAICA, MOHATHE O Meauaropax. Peduexc kak OCHOBa JEATEIBHOCTH
HepBHO# cucTeMbl. Ilenmpanshaa nepsnaa cucmema. Ctpoenre u QYHKIMH CIHHHOIO MO3ra.
CTpoeHre W 3HAYeHHE MPOAOJIrOBATOrO, 3aHETO, CPEIHEro, IMPOMEXYTOYHOrO W KOHEYHOIo
OTIENOB TOJOBHOr0 Mo3ra. CTpoeHHe W (yHKIHHM KOpBI GONBIIMX IOTymapui. BereratnBHas
HepBHas CuCTeMa, ee CcTpoeHHe W QyHKIMH. [IoHATHE O CHUMIIATHYECKOM H NapacHMIATHYECKOM
OTZeNax BereTaTHBHOM HepBHOH cucTeMmbl. Ilepudpepuueckan nepenaa cucmema. OpraHuzaius
MSIKOTHBIX U O€3MSKOTHBIX HEPBHBIX BOJIOKOH, HEpBOB. HepBHBIE OKOHYaHHMs ([JBUraTeIbHBIC H
YyBCTBHUTEIIbHBIE).

15. CeHcopHbI€e CHCTEMBbI

[MousiTHe 06 aHATM3aTOpPax M OpraHax 4yBCTB. PelenTOpbl M MX OCHOBHBIE KIIaCCH(HUKAIMHU.
CTpoeHHe M (YHKIMH OpraHOB 3peHHUs, CllyXa, paBHOBecHs, OOOHsHHA, BKyca. Koxnai u
MBIIIEYHAas] YyBCTBHUTENBHOCTh. | UTHEHa OpraHoB 4yBCTB. bojie3HH, CBS3aHHBIE C HApyIICHHCM
3peHHs, CIyXa U T.J.

16. Boicmasi HepBHas aesTejabHocTh (BH/I)

Pois U.M. Ceuenona u WU.I1. [TaBnoBa B co3nanuu yuenus o BHJI. ITonsitue 06 yCIOBHBIX H

6e3yCI0BHBIX peiekcax, MX CpaBHUTENbHAs XapakTepucTrka. OOpa3oBaHHE YCIOBHBIX pediiekcoB
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U HX TopMoxeHue. [lamsTh, ee BuAbl. OMounuu. I[lepBas ¥ BTOpas CUTHalbHAs CHCTEMBI.
Oco6ennocti BHJI uenoBeka. 3Ha4eHHE ClIOBA B CTAHOBICHHH CO3HAaHMA ¥ MblUieHHs. COH H
CHOBHJIEHMs. Bubl ¥ Teopuu cHa. | MITHO3 M €T0 3HaYeHHE B METUIIMHE.

OBIIASA BUOJIOT U
1. OcHOBBI MOJIEKY/IAPHOI OHOIOrHH, XHMHYECKHH COCTAB KJIETKH

DIEMEHTApHBIA M XMMHUYECKHH COCTAaB MIPOTOILIA3Mbl KIE€TKH. OCHOBHbIE JIEMEHTHI KIIETKH,
WX polb B KiIeTke. [ToHsTHE 0 roMeocTase. 3HaYCHHE HEOPTAHUYECKMX BEIIECTB B KileTKe. [IoHsaTHe
o pH. Posb cBOGOAHOM U CBsI3aHHOW BOJbL. Op2aHu4ecKue éeuiecmea KIemKu U UX 3HAYCHUe.
BEJIKM, uX CTpoeHHME KaK MOJHMEpOB aMMHOKHCIOT. llepBHyHas, BTOpHYHAs, TPETHYHAs H
YeTBepTHYHAs CTPYKTypHl Oenka, Mx opranusauus. JleHatypamus GemkoB. OCHOBHbIE (GYHKIMH
GenkoB B Kierke. IloHsTHEe 0 pepMmeHTax W Mexanmsme ux aedctsus. YIJIEBOJIBI, ocHoBHBIC
MOHO-, IU- W TOJMCaxapa pacTHTEIbHBIX M JKHBOTHBIX KIEeTOK. VX CTpoeHHE M 3HauCHHE.
JIUTIM/IBL, cTtpoeHue U GpyHKIMH KAPOB ¥ JIMIOAIOB (CTEPOM/IbL, BOCKa U Ap.). HezameHuMBIe 1
yenopeka xupHele kuciaotsl. HYKJIIEMHOBBIE KHUCJIOTBI. CocTas u CTpyKTypa HYKIE€OTHIOB,
noHsTHE O mypuHax ¥ mapuMuauHax. Crpoenre JJHK kak 1BOMHOM crimpand HykiIeoTHIOB. Ponb
®. Kpuka, JIx. VYorcona. [IpuHIMI KOMIUIEMEHTapHOCTH. Penynimkanus JHK, ee
TOJTyKOHCEPBATHBHEIA MeXaHM3M M pojib OCHOBHEIX (epmentoB. PHK, ee oTmmums ot JIHK.
Pasmunsie Bugsl PHK, ux pons. BuocunTes Genka. [{eHTpanbHas 10rMa MOJIEKYJISPHO#M OHOJIOTHA.
COBpeMEHHOE TOHATHE TeHa. TpaHCKPHIILKS U TPAHCIALMS Y IIPOKaprOT. ['eHeTHYeCKuH KO U ero
cBoiicTBa. [IpoleccHHT y SyKapuoT. [[oHSTHe 0 peaKLUsIX MaTPHYHOTO CHHTE3a. Perymsuus paboTsl
TEHOB y IPOKApHOT (KOHIeNIus onepona). OfLiee MpeJCTaBleHHe 0 TeOpHH AM(epeHIHaIbHOMH
AKTUBHOCTHU T'€HOB.

2. OCHOBBI HIHTOJIOTHH

IIpemMeT ¥ 3amaum muTonoruu. Kierounas Teopus. 3apoxkaenue nurosnoruu B XVII Beke,
pons mukpockona. T. IlIBaux u M. Illnefinen — co3garend KICTOYHOH TEOPHH, €€ OCHOBHBIC
nonoxenus. Pa3Butue KietouHoi Teopur P. BupxosbmM. PazButme nuronoruu B XX BEKe, poib
3JIEKTPOHHOr0 MHKpockomna. CoBpeMEHHbIe MOJIOXKEHHS KIETOYHOH Teopuu. CmpoeHue KiemKu.
Kierka — CTpYKTYpHO-QYHKIMOHAIbHAS EIWHHWIA CTPOEHHs opraHusma. OCHOBHBIC MOJEIH
cTpoenus 6uosornyeckux Mmemopas. @yHkiuu MeMbpan B Kietke. [loHATHE O IIPO- H SyKapHOTaxX.
IIpokaproTsr. CTpoeHHe KIeTOK MpokapuoT. Ilmasmuasl Ponp GakTepuil W nuaHOOGakTepuil B
NPHPOJE M JKW3HH 4YeloBeKa. boye3HeTBOpHbIE OaKkTepuu, IYTH 3apaXEHMs, JICYCHHC U
npodunakTHKa. DKONOTMYecKas poib OakTepuii THHeHHs. DykapuoTbl. — OpraHu3auus
I1a3MaleMMBl M ee (yHKIMH. 3HAYeHHe [TUKOKATUKCA. AKTHUBHBIA W NACCHUBHBIA TPaHCHOPT
BEIIECTB B KJIETKYy M M3 KJIETKH. JHIOLMTO3 (MMHOIUTO3 M (aronuro3). XMMUYCCKHUH COCTaB H
ponb  ruanomiasmel  (kiaetoyHoro coka). Crpoenme u  GyHKUMH 0JTHOMEMOpaHHBIX
(SHIOIUIA3MATHYECKHUH DETHKYIIOM, anmapar [ OJbIKA, JH30COMBI M Tp.), AByMEMOpPaHHBIX
(MHTOXOH/IPHH, TIIACTH/IbI) U HEMEMOPaHHBIX (PUOOCOMBL, MUKPOTPYOOUKH M IIp.) OPraHOMIOB, HX
B3aMMOCBSI3b. | MIIOTE3a 0 CHMOMOTHYECKOM IIPOMCXOXKICHHA MUTOXOHAPHH U mmacTui. OCHOBHbIE
CTPYKTYPHBIE KOMIIOHEHTHI f/ipa ¥ MX 3HadeHHeE. IIOHATHE O SyXpOMaTHHE H I€TEPOXPOMATHHE.
Hyk/ieocoMHas MOJieNlb OpraHM3alii XpOMaThHa, ee Guonorudeckuii cMbici. CTpyKTypa H poiib
snpeimka. Hexnemounsie gpopmovt scusnu. Bupycst u Gakrepuodarn. CTpoeHHe U HKH3HECHHBIH
mukn JTHK- u PHK-coaepsxaimyx BHpYCOB, pOJb OOpAaTHOM TpacKpUNTasbl. 3HAYCHHE BHPYCOB H
GakreprodaroB B TpUpOe W IS 4YeloBeKa. boiie3HM deloBeKka, BBI3HIBAEMBIE BHPYCaMH, HX
JieueHue U TpOopHUIIaKTUKA.

3. OcHOBbI OHOXMMHH
O6MEeH CO Cpelod BEIIECTBOM, SHEprued M MHpOpManued — OCHOBA XKU3HEACATEIBHOCTH
KiIeTkd. AHabomm3M M Karaboiu3M Kak JBE AHAIEKTHYECKH IPOTHBOIIOJIOKHBIE CTOPOHBI
meTabormusma. IloHsTHe o Makposprax. Ctpoenue u 3HadeHune AT®. Duepeemuueckuu obmen
(kamaGonuzm). Obmee mpencTaBneHWe ©O TiHKonmu3e, mukiae KpeGca, ApIXaTelnbHOH LenH
(epMeHTOB, MX JIOKaTM3alKsd U 3HaUYeHHE B KieTke. [IoHATHE O KOJH3UME A u HAJl, ux pomns B
SHepreTuyeckom obMene. Ilnacmuyeckuii obmen (anabonusm). Peakimum MaTpUYHOIO CHHTE3A.

8



ABTOTPOdEL, TeTepoTpodsl ¥ MHUKCOTPOodB. DOTOCHHTE3: TEUEHHE CBETOBOW M TEMHOBOH (asbl,
poinb xjopopmwria. Kocmuueckas poiab (QOTOCHHTE3a. XEMOCHHTE3: OCHOBHBIE TDYIIIBI
XeMOOaKTepHii, UX pOJIb B IPHUPOE ¥ 3HAYECHHUE UL YEJIOBEKA.
4. JleieHHe KJIETKH

OCHOBHBIE CIIOCOOBI JIEJIEHHs KIETOK: MHTO3, aMHTO3, MEHO3, UX OHOJIOTHYECKOE 3HAYEHHME.
MHUTOTHYECKHI UK, ero nepuoau3aims. CTpoeHHe U KilacCH(HUKAKs MATOTHYCCKHX XPOMOCOM.
[IoHATHE O TOMOJOTHYHBIX XpOMOCOMax. JIMIUTOMIHBIA ¥ TalUIOMIHBIA HaOOpbl XPOMOCOM.
Kapuotun. Muto3 u ero craguu. Meho3 Kak COBOKYIHOCTh PEIYKIIHOHHOTO M 3KBallMOHHOIO
nenenuii. [TOHATHE O KOHBIOTAIMM TI'OMOJIOTHYECKMX XPOMOCOM M KPOCCHHIOBEpE. 3HaueHHE
pPEKOMOMHAIIMM U KPOCCHHIOBepa KaK HCTOYHHKOB T€HETHYECKON H3MEHYHBOCTH.

5. Pa3MHOKeHHE OPraHU3MOB

Becronoe, IMOJOBOE M BEreTaTHBHOE Ppa3MHOXECHHE OPraHMW3MOB; 3BOIIOIMOHHBIE
IIPEHMYIIECTBA MOJIOBOTO pa3MHOXKeHKs. THIIBI IIONOBOTO pa3sMHOXeHHs. CTPOCHHE SHLEKICTOK U
CIIEpMATO30HI0B B CBA3H ¢ UX (pyHkuusmu. Kinaccupukanus sinekneTok. CpaBHEHHE IIPOLECCOB
ooreHesa u crepMaroresesa. OceMeHeHHe U OIUIONOTBOPEHHE Y KMBOTHBIX, 00pa3oBaHHE 3HIOTHI.
OnbUleHHEe W JBOMHOE OIUIOJOTBOPEHHE y LBETKOBBIX pacTeHHH. Onmozenes. XapaKTepHCTHKa
OCHOBHBIX STaroB HA4YaJbHOTO >MOpHOTeHe3a Ha NMpUMepe Pa3BHTHS JIAHIIETHHKA: APOOIeHHE,
GiacTy1a, racTpyia, Heiipysa. [IoHsTHE O 3apOABIIEBBIX JIACTKAX M MX MPOM3BOAHBIX. OCHOBHBIC
0COGEHHOCTH SMOPHOHAIBHOrO pa3BUTHS amuGuii, ITul, MiIekonutaromux. [Ipencrasierne 06
AMHHMOHE U TUIalleHTe. AHAMHUH M aMHHOTHL [IpsiMoe B HepsMOe MOCTIMOPHOHAIIBHOE pa3BUTHE.
Buonornueckoe 3HaueHue Meramopdosza. Heorenus. IlapreHoreHes W aHApOreHE3, HX
npakTudeckoe npuMeHenue (padotsl b.JI. Acrayposa).

6. 'eneTuka

IIpenMer u 3anaum reHetukyu. [ ubpuamonornyeckuii anamus I'. Mennens. Mono2ubpuonoe u
noauzubpudnoe ckpewusanus. Tlepseiii 3akoH Menzaens (3akoH exuHOoOoOpasus). Bropo# 3akoH
Menpens (3akoH pachieluieHHsi). [umortesa "aucroThl ramer' Menpens. Meiio3  kak
[MTOJIOTHYECKass OCHOBa 3aKoHOB Mennens. HemonHoe NOMUHMpOBaHME. AHATM3UpYIOIIEe
ckperuBanue. TpeTuit 3akoH MeHzenst (3aKOH HE3aBHCHMOTO HACIIEJIOBAHHs [PU3HAKOB) H €ro
nuTosiornyeckoe obocHoBaHHe. CTAaTHCTHUECKHMM XapaKTep 3aKOHOB HACJICOBAaHHUS IPH3HAKOB.
PexoMOMHATHBHAS M3MEHYUBOCTh KaK OCHOBHOM BHJI T€HETHYECKOW W3MEHUMBOCTH. [ eHOMUN Kax
yeoCmHas ucmopudecku croxcuswascs cucmema. [lneorponus. B3auMonencTBue HeaIEIbHBIX
reHOB (SIMCTa3, KOMIUIEMEHTApHOCThb, mnoyuMepusi). IlenerpanTHOCTB. IlMTOmIasmMaTHyeckas
HACIIEICTBEHHOCTh M 0COOBIN XapakTep ee Hacienosanus. CueluieHHoe Hacienosanue. Pabotsr T.
Moprana u ero mKoibl. 3akoH cremneHus. KpoccuHrosep u ero pojib B IOJICPKaHHA
reHeTHdeckod rereporeHHocTH. [loHsiTHe JOKyca M Mopranuibl. [IpuHIMIBI KapTHpOBaHHUA
xpoMocoM. OCHOBHBIE TOJIOXKEHHS XPOMOCOMHOM TEOPHM HACIENCTBEHHOCTH. [eHemuka nond.
IlepBUYHblE M BTOPHYHBIE MOJNOBblE NPH3HAKA W (aKkTOphl, X KoHTpoimpyromue. Ilonsarue
TIOJIOBBIX XPOMOCOM M ayTOCOM, TOMO- M I€T€pOraMeTHOro moja. [Ipiu3Haky, CUEIICHHBIE C M0JIOM
M XapakTep MX HacleJoBaHWs. [IOHSTHE IeMH3HIOTH M KOHAyKTopa. IIpu3HakH, orpaHMYCHHbIE
nosiom. HacnencTBeHHble OOJIE3HM, CBI3aHHBIE C HAPYIIEHUEM YHCJIA MOJIOBBIX XPOMOCOM, METOBI
UX JIUArHOCTHKH. SIBIeHME MHOXeCTBEHHOro autenu3ma. HacienoBanue rpymni KpoBH IO CHCTEME
ABO. 3axonomeprocmu usmenuueocmu. MoaudukalMioHHas W MYyTaIllAOHHAs H3MEHYHMBOCTD,
MOJIEKYJIIpHBIE OCHOBBL. DEHOTHUII KaK pe3y/IbTaT peald3aliid IeHOTHUIIA B KOHKPETHBIX YCIIOBHSX
cpenbl. Momudukamuu. [Ipu3HaKd KadeCTBEHHBIE M KOJIU4YECTBEHHbC. I[IepBHYHEIC NaHHBIE.
[IocTpoeHHME BAapHAllAOHHONO psifa W BapHallMOHHOM KpuBoW. KpHBag HOpMAalbHOIrO
pacnipesienenus. [[oHATHE HOPMBI PEaKLMH, yCIOBUs ee M3MeHeHHs. CrartncThyeckas 0bpaboTka
MOTYYEHHBIX JAHHBIX Kak HeoOXOZMMOE YCIOBHE COBPEMEHHBIX HAyYHBIX HCCIECJI0BAaHHH.
[LnaHupoBaHHe SKcrepumenToB. [Ipumenenne OBM B Guosormu. MyTtaimu. XapaKTepUCTHKa,
3HAUEHHWE W OCHOBHBIE KJIacCH(pHKaIMi MyTalui. [IpuMephbl reHHbIX, XPOMOCOMHBIX M T'€HOMHBIX
MyTallui CpeM HACIEACTBEHHBIX GonesHel yenoBeka. LluTomnasMaTHyecKue MyTallHy. [TonsTue
MyTareHoB M HUxX Kiaccubukanus. VHIyIMpoBaHHBIA MyTareHes. Heo06xoauMoCTh  OXpaHbI
okpyxaromei cpempl. Ienemuxa u meduyuna. OOmas XapakTEPUCTHKA HACICACTBECHHBIX
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Oosle3HEN 4YenoBeKa W MX MpUMephl. BpenHoe BIMAHHE aJKOroJisi, HUKOTHHA, HApPKOTHKOB,
HETIPOBEPEHHBIX JI€KAapCTB M APYruxX (akTOpoB HA HACJIEICTBEHHOCTh 4YesoBeka. IIpuHuuIb!
JleYeHrs] HaCJIeCTBEHHBIX OOJIE3HEN (3aMeCTUTENIbHAs Tepalusi, CIeNUATbHbIE JUETHI, XUPYPIHs).
[loHsiTHE O NpeHaTanbHOM auarHoctike. CHCTeMa MEIMKO-TeHETMYECKHX KOHCYJIbTAllud H ee
sHayenne. [enemuka uenoeeka. HemoctaTkd W TpedMylnecTBa dYejgoBeKa Kak o0OBbekTa
T€HETHYECKOTO HMCCIENOBaHUd. MeTOo[bl H3YYCHUS TCHETHKH YEIOBEKa: I€HEAOrHYeCKHid,
OMU3HEIOBBIM, IIATOIEHETHUYECKHH, OMOXHMHYECKUH, OHTOT€HETHYECKHH, MOMYJISIIIUOHHBIN,
nepmatornubuka u apyrue. Ilonynayuonnasa zenemuka. Poib OTEYECTBEHHBIX YUYEHBIX B
Pa3sBUTHH T€HETHKH mHomynsAuui. 3akoH Xapau-BaiinOepra u ero cieACTBHE; OrpaHHYEHHUS HX
npuMeHeHHs. [IpakTHYeckoe NPUMEHEHHe JaHHOTO 3aKoHa. [IoHATHe pe3epBa HaclIeICTBEHHOH
M3MEHYHMBOCTH HOMYJISIHUA U TEHHOro M0TOKa. CBSA3b FeHETUKHM MOIYJIALUH C TEOPUEH SBONIOLHH.
7. Cenexuus

[Ipenmer, 1€ A METOIBI COBPEMEHHOH cenekuuu. IloHsTHE copTa, MOPOIBI M INTaMMa.
Jrambl  CeNEKNUOHHOM paboThl: MOA60p MCXOAHOTO MaTepHala, CKpelluBaHHe, OTOOp H
3aKpeIICHHE JIMHUMA. 3aKOH TOMOJIOTHYECKHX PAJIOB B HACJIE/ICTBEHHOW H3MEHYMBOCTH M yICHHE O
LEHTpaX MPOMCXOXKIEHUs KyIbTypHbIX pacTenndi (H.M. Basunos). Tumbl CKpeIIMBaHMS:
GIU3KOPOJACTBEHHOE  (MHOPHAMHI) ¥ HEPOJCTBEHHOE (BHYTPHBHIOBOE M  OTJAICHHAs
rUOpUM3aIHs); [eld WX NpUMeHEeHUs. VICKYCCTBEHHBIH OTOOp: MAcCOBBIM, WHIMBHIYaJbHBIH,
nocemeitnpii. Cenexyus pacmenuyi. VIHODHIMHT MEpEKPECTHOONBUIAEMBIX PAaCTEHHH IyTeM
CaMOOTIBUICHHUS. SIBIEHHME TIeTepo3uca W ero INpuMeHeHHe. VIcmonb3oBaHWE MOIUILIOHIOB B
KYJITHBHPOBaHHH pacteHuit. OcHOBHBIE JocTHxkeHus W.B. MuuyprHa ¥ ApyruX OTEYECTBEHHBIX
ceneknuoHepoB. Celekyus Hcugomubix. Y4eT POJOCIOBHBIX H JKCTepbepa. THIIBI CKPEIIHBAHMS.
Iereposuc. Otmanennas rubpuamsanus. CkperquBaHue C JUKHMH JHHHAMA.  Cenekyus
MuUKkpoopzanuzmos. VIcIonp30BaHHE MCKYCCTBEHHOTO MyTareHe3a. 3Ha4€HME HOBBIX IITaMMOB UL
MHKPOGHOIOrHYecKoll ¥ MumeBoi npoMmbiuuieHHOCTH. Cospemennasn buomexnonocus. OCHOBHbIE
pasjensl: @) NPOMBIILIEHHAS MHKPOOMONOrMs — MPOU3BOJACTBO DPA3IMYHBIX BEMIECTB, CYXHX
JPOYOKEH, YTHIM3AIHMS OTXO/IOB, PEIIEHHE IPUPOAOOXPAHHBIX M SHEPTETHIECKHX MPOOIEM | T.1.;
6) reHHas WHXEHEpUS — NPUHLUN JEHCTBHS W HHCTPYMEHTBI, COBPEMEHHBIE YCIEXH
(IPOMBIIIIEHHOE TTPOU3BOICTBO YEJIOBEYECKUX OEIKOB: HHCY/IMHA, HHTEPpEpOHa, COMAaTOTPONHHA,
Ge3BpeHBIX BaKIMH M JPYTHX BEIIECTB C IOMOLIBIO pekoMOMHaHTHBIX E.coli); B) KiaeTouHas
MH)KEeHEpUs — IPUMEHEHHE OIBITOB C TeTePOKapHOHAMHM (B CENEKIMH PaCTeHHH U Ui MOJTy4eHUS
MOHOKJIOHAIBHBIX AHTHTEN) M OILIOJOTBOPEHHE in Vitro (B MEJUIMHE H CEIbCKOM XO3SHCTBE).
ITepcrieKTHBBI pa3BUTHS COBPEMEHHON OHMOTEXHOJIOTHH.

8. Teopus 3BOJIOLHH

KpaTkuii HCTOpHYECKHI OYepK Pa3BUTHS SBOJNIOLMOHHEIX HieH B Guosoruu. 3HadeHne paboT
K. Jlunnes (GuHapHas HOMEHKIaTypa BHJAA, HCKyCCTBeHHas Kimaccuukauus). Ileppas
sBomonHoHHas Teopus JK.-B. Jlamapka ¥ ee OuEHKa C NO3MIHMH COBPEMEHHOM MOJICKYISPHOH
6uonoruu. Ilpeamockuikk Bo3HHKHOBeHHs Teopud Y. Jlapsuna. Pycckue 3BOIIOLHOHHMCTBI.
Ocnosnvie nonoxcenus meopuu Y. Jlapeuna: W3MEHIUBOCTH (OIPE/CTICHHAs U HEONpEIEICHHAs),
HACJIEICTBEHHOCTD, HHTEHCHBHOCTD Pa3MHOXEHHMs OPraHU3MOB, HCKYCCTBEHHBIH 0T60p, O0ophba 3a
CylllecTBOBaHHE M €€ (OPMBI, €CTeCTBEHHBIH O0TOOp M JIOKA3aTelbcTBa €ro JICHCTBHSA,
TIPHCIIOCOGHTEBHEIH XapaKkTep SBONIOLMH, AuBeprenmus u np. Ouenka teopun Y. JlapBuHa.

Passutve napBuHu3Ma. CHHTeTHYecKasi Teopusi »>Bojioudd. COBpeMEHHasd TeOpuUs
3BOJIIOLIMHM KaK pe3yibTaT CHHTe3a JIOCTY)KEHUH JapBHHHU3MA, TEHETUKH, SKOJIOTHH U JAPYTMX HayK.
Vuenue o muxkposeonoyuu. XapakTepuCTHKa 3JIEMEHTAPHBIX 3BOJIIOIMOHHBIX MaTepHaa, €IHHUIIbI
(momyJnsAnuMs), sIBJEHHS, TAKAX (aKTOpOB Kak: MyTAllHOHHOIO Mpolecca, MOMYJAIHOHHBIX BOJIH,
M30JSHH (OCHOBHBIE (hOPMBI) M €CTECTBEHHOro 0TGOpa. Bemymas ponb ecTecTBeHHOro otbopa B
sBosroIMK. TBopueckas poib or6opa. OcHOBHBIE (OPMBI €CTECTBEHHOro OTOOpa: JBHKYIIHH,
CTaOWIM3MPYIONMH,  paccekaroumi.  BumoooOpasoBaHWe — Kak  3aBeplIAlOMA  STan
MUKPOSBOJIIOIHH. AJUTONAaTpUYecKoe M CHMIATpHYecKoe BuaooOpasoBanue. Kputepuu Buja
(Mopdonoruueckue, (HU3HONOrO-6HOXMMHUIECKHE, 3K0JIOro-reorpaduueckue, HCTOPUIECKHUE,
renerndeckue). CTpYKTypa Bua. Yuenue o makposgonioyuu. Popmel duorenesa: buneruyeckasd,
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JMBEpPreHTHas, NapajllelibHas i KOHBEPIeHTHAs 3BOJIOLMH, HX IPUMEPHL. BHOreHeTHYECKUH 3aKOH
['ekkens-Mroiiepa, €ro J0Ka3aTelbCTBA. BHOIOrMYECKHE MPOrpecc M perpecc, UX KPUTEPHUH.
I'naBHble Hampabienus ssomonud o A.H. CesepueBy: apomophos, maumoajmantaiys, oOmas
JereHepamus ¥ ux npumepbl. COBpeMEHHbIE aKTyalbHbIe BOMPOCH! TEOPHH SBONIOLMH. Paszeumue
orcusHu Ha 3emne. Onpenenende noustus "xu3sp". [IpobreMa IPOUCXOKICHHS KU3HU Ha 3emile:
XAMHYEcKas 3BOJIOLHSA M ee Moaenuposanue (ombithl C. Muiuiepa U 1p.), IpeaOHOIOrnyecKas
sBomonws (runoresa A.M. OnapuHa, COBPEMEHHBIE IPEICTABICHUS O CTAHOBJIEHHH IPOKAPUOT).
[TosiBIEHHE 3YKApHOT, MOJIOBOTO IIPOLECCA, XEMOCHHTE3a, (POTOCHHTE3a X MHOTOKJIETOYHOCTH, UX
3BOJIIOLIMOHHBIE TPEUMYIIECTBA. [IpeMeT U 3a1aun NajJeoHTOJIOruy. JleieHrHe HCTOPHHU XKU3HU Ha
3emlle Ha Spbl M TEPHOAbL Pa3BUTHE OpPraHMYECKOrO MHpa B apXEHCKYIO, MPOTEpPO30HCKYIO,
AIe030HCKYI0, ME3030HCKYI0 H KaWHO30MCKYI0 3pbl (OCHOBHBIE apoMOp}O3bl M HaNpaBJICHHUS
3BOJIIOLIUH )KMBOTHBIX M pacTeHui). Aumponozene3. CXONCTBO M pa3In4us YCIOBEKA U HKUBOTHBIX.
CoBpemeHnHbIe ToMUHKBI (aHTporonbl). Y. Jlappus u @. DHrenbe O MPOUCXOXKICHHH YEIOBEKa,
OLIEHKA WX B3rUILI0B. | 1aBHBEIE (paKTOPHI M HAIPABJIEHHs 3BONIONUM yesoBeka. OCHOBHBIC STallbl
IIPOMCXOJKICHHS YeTOBEKA: ABCTPATONUTEKH, apXaHTPOIIBL, NAJC0aHTPOIbI, HeoaHTponkl. IlonsTre
0 pacaX 4YelOBEKa, MX MPOHUCXOXJICHMM M enuHCTBe. KpuTHKa pacHM3Ma M COLHAIBHOTO
JapBUHU3MA.

9. Jkoa0rus

[Ipenmer u 3amaud dKojoruu. IloHATHE cpeabl KU3HH H SKOJOTHYECKHX (bakTopoB.
AGHOTHYECKHE, GHOTHYECKHE M aHTPONOreHHble (HAKTOPHI, MX KOMILIEKCHOE BO3ICHCTBHE Ha
opranusM. OrpaHuumBaroiqie (GakTopsl. DKOJOTMYECKOe ACHCTBHE HA OPraHU3Mbl OCHOBHBIX
aGHOTHYECKHX (DAKTOPOB Cpelbl (CONHEYHOE W3IyYeHHe, TeMiepaTypa, Boga U Ap.). CesoHHbIE
U3MEHEHHUS B KM3HM XXMBOTHBIX M pacTeHHi. POTONEepHOaM3M M €ro 3Ha4eHHe Ul OpraHHu3MOB.
JKOJIOrHYecKas XapakTepUCTHKA BU/IA ¥ oy suun. [ToHsTHe 06 3kochcTeMax. buoreoneHossl, ux
crpykrypa o B.H. CykaueBy (3koTOI, OMOLIEHO3, KX KOMIIOHEHTHI X B3aumoeicTBue). CTpyKkTypa
memei M ceTell mMMTaHUsA (NIPOAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI). JKOJIOTUYECKUHE MHPaMH/IbI
YHCIEHHOCTH W DSHEPTrHH. THIIBI B3aMMOOTHOIICHHH OPraHM3MOB: HEHTpatM3M, CHMOHO3
(KOMMEHCATM3M, MYTyalu3M, aMeHCaIu3M), aHTHOHO3. IIpOJyKTHBHOCTB OHOreOLIEHO30B.
CyKIIeCCHH M HX IPUMEpPBL. ATPOLEHO3bI, KX OTJIMYUA OT NPHUPOHBIX COOOIECTB. OCHOBHBIE THIIbI
OGHOreOIEHO30B B CBSI3H C reorpaduyeckor 30HaIbHOCTBIO.

Ocnoevi yuenus o 6uocghepe (B.H. Bepnaockuti). Tlonstue Ouochepsl ¥ €€ TIPaHHUIIBL
BO3HUKHOBEHHE ¥ IBOIONHUS GHOchepsl, ee camoperysius. buomacca 6uochepsl 1 €€ OCHOBHBIX
yacteil (6Momacca CymM, MO4YBBI ¥ MHpPOBOIO OKeaHa). JKupoe, OumoreHHoe, OHOKOCHOE H
abWOreHHOEe BelecTBO OHOchephbl, (PYHKIHH >KHBOrO BeIeCTBAa (ra3oBas, KOHIIEHTPAllMOHHAd,
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHAS, OHOXUMHYecKas). KpyroBopor BemlecTB M IpEBpallEHHE
SHEpruu B GHochepe Kak Heo6X0aMMOe YCIIOBHE ee CylnecTBoBanus M passutys. B.M. Bepuanckuit
0 BO3HHKHOBeHHMHM Hoochepbl. CoBpeMeHHas pOJb dYenoBeka B Omochepe. MexayHaponHas
6uonormyeckas mporpamMma «Uenosek u Guochepa» u ee peanmsauus. OxpaHa NPUPOIBL M €€
OCHOBHEIE ()OPMBI.

OCHOBHOM BUBJIHOTI'PA®UYECKHUN CITMCOK

1. IxonpHble y4eOHUKH IO OMOJIOTMHM Pa3HBIX aBTOPOB U pa3HBIX FONOB M3/IAHHUS.

2. Buosorus: B 2 ku: Yueb. mis men. cmer. By3os / [Tox pen. B.H.Speruna. M.: Beicurast
mkona, 1997.

3. Buonorus ans nocrynawmomux B By3sl / Ilox pen. B.H.Speiruna. M.: Bricmias I1KoJia,
1995 u 1997.

4. Buonorus. CrpaBoYHHK MKOMbHUKA U cTyxeHTa. / [Tox pen. 3. bpema u Y. Meitnke. M.
«Jlpodar, 1999.

5. Bummu I.J1., 3aranosa E.}O. Bronorus st MOCTyNarOMMX B By3bl. M.: Dxcemo. — 2019,

6. Bormanosa T.JI., CononoBa E.A. Brosnorus: cripaBodHdK. M. ACT-IIpecc. — 2018.

7. Tpun H., Ctayr V., Teitnop JI. Buonorus: B 3 1./ Ilep. ¢ anrn. M.: Mup, 1990.
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8. 3asu P.I., PaukoBckas M.B., Crambposckas B.M. Ilocobue no Ouosoruu st
abutypueHToB. MH.: Beimeiinas mxona. — 1998.

9. Kpenkasosa B.I'., Bunuy I'.J1. Brosorus s nmocTynaromux B By3bl. Poctos: ®eHuke. —
2018.

10. MamontoB C.I'., 3axapos B.B., Kosnosa T.A. OcHoBsl 6uonoruu. M.: IIpocsemenwe,
1992.

11. O6mas 6uonorus: Yuet. ms 10-11 . mkoi. ¢ yriay6in. udydeH. 6uonoruu / Ilox pen.
A.O. Pysunckoro. M.: [Ipocsemenue, 1993.

12. Tluxepunr B.P. Buonorus. Ilkonsubii kype B 120 Tabmunax. M.: «Act-IIpece», 1997.

13. Ipunexaesa JL.T', ET'D . buonorus. M.: ACT. —2019.

14. Peitmepc H.®. ITonysspHubiit Guonorndeckuii cnoaps. M.: Hayka, 1991.

15. PeiiBen I1., Dept P., Aiikkopn C. CoBpemenHas Gotanuka: B 2 1. / [lep ¢ anrm. M.:
Mup, 1990.

16. Puc.D., Crperbepr M. OT KIETKM K aroMaM: HIUTIOCTPUPOBAaHHOE BBEICHHE B
MoJIeKyspHyIo 6uosoruto / Ilep. ¢ anri. M.: Mup, 1988.

17. PwrroB I'.JI. 3amadsuK 1m0 reHETHKe I aOUTYpHEHTOB M IKonbHUKOB. Camapa: U3a-Bo
«Camapckuit yauBepcuTeT», 1998.

18. Xamops 3., Benep P. O6mas 300morus / Ilep. ¢ aaria. M.: Mup, 1989.

19. Ye6smmes H.B., Koszaps M.B., Ky3nenos C.B. buonorus st mocTynarolmux B By3bl B2
4.). M.: HoBas BosiHa, 2019.

20. Dx3ameHaTOph-6HoTOrH - aGuTypuentam. Bpm.l. Camapa: M3x-Bo «Camapckui
yHHBEpCHTET», 1998.

21. Dx3aMeHaTopbl-6Honorn - aGuTypuentam. Bem.2. Camapa: Msp-Bo «Camapckuid
yHHBEpCcHTET», 1999.

22. DK3aMeHaTOpHI-6Honory - aburypuentam. Bpm.3. Camapa: M3a-so «Camapckuit

yHHBepcuTeT», 2000.

23. Dkkepr P., Psmmenn JI., Oractur k. Pu3nosiorus >XABOTHBIX: MexaHu3MBl |
amanrtanus: B 3 1./ Ilep c aarn. M.: Mup, 1992.

24. Sxosnes I'.I1., Yenom6utsko B.®. Boranuka. M.: Beicmas mxona, 1990.

JIOMOJTHUTEJIbHBINA BUBJIMOI' PAOMYECKHA CIIMCOK

1. Axumo C.C. u ap. Buonorus (B Tabmuax, cxeMax, pucyHkax). M.: Jkcr, 1998.

2. An6eprc B., Bpeit JI. u ap. Monexynsipaas Guonorus kinetku: B 3 1/ Ilep. ¢ anri. M.:
Mup, 1994.
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Buosorus: Yue6. nocobue. Mxesck: U3a-8o «Y aMyprckuit yH-1», 1995.
Buosnorus: s nocTynaromux B By3sl. M.: Beicmmas mkoina, 1995.
Bo6posa T.A., I'ydensa U.M. Boranuxa. 3oomorus. M.: Punopr-kinaccux, 1999.
Bumu K., Jletse B. Buonorus / ITep ¢ aurin. M.: Mup, 1974,
I'un6epr C. Buonorus passurus: B 3 1./ Ilep. ¢ anrn. M.: Mup, 1995.
[uctonorus: Yue6uuk / Ilox pen. FO.U. AdanackeBa, H.A JOpunoit. M.: Menuuusa,
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1989.

10. 3axapos B.B., MamonToB C.I'., Cupornazos B.W. brosnorus (oO1mue 3aKOHOMEPHOCTH).
M.: llIkona-IIpecc, 1996.

11. 3enr6ym [1. MonekynspHas u kietoynas 6uonorus: B 3 ./ Ilep. ¢ Hem. M.: Mup, 1982.

12. Yctopus Guonorun: OT npeBHeMiux BpeMmeH 1o Hammx axed / [lox pen. JIA. busaxepa.
M.: Hayxka, 1975.

13. Kemn I1., Apuc K. Beenenue B 6uonoruro / Ilep. ¢ anrn. M.: Mup, 1980.

14. Jleme3a H.A. u ap. Buonorus B 5K3aMeHalMOHHBIX BONpocax M oTBerax. M.: Aipuc
Poned, 1997 u 1998.

15. Jlepurun M.T., Jlesutuna T.I1. O6mas 6uonorus. C-116.: Ilapurer, 1999.

16. MamonTos C.I'. Bronorus: CnpaBouynoe u3nanue. M.: Briciias mkona, 1991.



17. Maiip 3. Iomynsiuu, Buas! 1 3Bostorws / [lep. ¢ anrn. M.: Mup, 1974.

18. Mopxotyn H.T. ['oTOBHMCS K BBITyCKHOMY 9K3aMeHy. M.: AxBapuym, 1998.

19. Moposos E.U., Tapaceuu E.W., Anoxwna B.C. I'eHeTuka B BOmpocax H OTBETax.
Munck: YHuBepcuteTckoe, 1989.

20. He6en b. Hayka 06 okpysxarotuei cpene: B 2 1./ Ilep. ¢ anrin. M.: Mup, 1993.

21. O6mui Kypc QuU3HOJIOrMHM YeoBeka u kuBOTHBIX: B 2 1. / Ilox pen. A.H.Ho3zapadesa.
M.: Bricias mkoda, 1991.

22. TasnoB WU.IO. u np. Buonorus (moco6ue-penerutop). Pocro Ha [lony: @enukc, 1996.

23. Tandunosa JLA., [lonenxas D.I. Anatomusi, GU3HONOTUs U TUTHeHa YernoBeka. Obmas
omoniorus. M.: Punoa-knaccuk, 1999.

24. CaencoH K., Va6¢tep I1. Kietka / Ilep. ¢ anri. M.: Mup, 1980.

25. Cupopos E.II. O6mas 6uonorust. AHatoMus. 3oo0rus. boranuka (JUis IOCTYNAIONIUX B
By3bl). M.: EBpazuiickuii peruos, 1997.

26. Cnpasounmrk ro 6uonoruu / Tlox pen. K.M.Coirauka. Kuen: Haykosa ymxa, 1985.

27. Yenypuona H.E., Cokonosa H.A. Brosnorust (MeTou4eckoe mocoOue U KOHTPOJIbHBIE paboTsl
VIS OCTyTAroIHX B By3bl). M.: MI'Y, 1999.
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