ITPOI'PAMMA BCTYIIMTEJBHOI'O DK3AMEHA
11O OBIIEOBPA3ZOBATEJIBHOMY IIPEJMETY

«buosiornyeckue ¥ reHeTH4eCKue OCHOBBI MPOUCXOKIACHUSA,
pa3BuTHS, MOPPOPYHKUUOHAILHOU OPraHU3ANMH KUBBIX CHCTEM

B YCJIOBHSIX OKPY:KaOIIeil cpeabl»

B ®I'BOY BO «CTaBponojibCKuii rocy1apCcTBeHHbIA MeIUIIHHCKU I
yHuBepcuter» Munsapasa PD

O60mme ykazanust

AOUTYpHEHT  JOJDKEH  [OKa3aTb  3HAHUE  OCHOBHBIX  IOHATHH,
3aKOHOMEPHOCTEH W  3aKOHOB B  OOJAaCTM  CTPOEHHUS,  PAa3BUTUS U
(YHKIIMOHUPOBAHUS PACTUTEIBHOIO, JKUBOTHOIO OpPraHU3MOB U YEJIOBEKa,
Pa3BUTHS B LIEJIOM OPraHUYECKOTO MUPA!

1. 3HaHue CTPOCHUS U KA3HU pacTeHumi,

MOpPhOhYHKITMOHATBHBIX
0COOEHHOCTEW JKUBOTHBIX, KJIACCU(DUKAIMU PACTEHUM U dKUBOTHBIX;

2. 3HaHWME  3aKOHOMEPHOCTEH  CTpoeHus H  (HYHKUUOHUPOBAHUS
YeJIOBEYECKOI0 OPraHn3Ma;

3. 3HaHHE 3aKOHOMEpPHOCTEW (YHKIMOHUPOBAHMS JKUBBIX CHUCTEM Ha
BCEX YPOBHSX OpraHU3alllU KUBOTO;

4, WNmeTp npeacTaBieHue 0 CTPYKTYpHO-(QYHKIMOHATIBHOW OpraHu3aluu
buocdepbl, MOHATUSAX W TEPMHHAX DSKOJIOTMH, HKOJIOTHYECKUX (PAKTOPOB, HX
KJIaCCU(UKALIMU U BIUSHUN HA )KUBbIE OPTaHU3MBI;

S. [loka3aTp 3HA4YeHHE OHBOJIOLMOHHBIX IPOLECCOB, CBSA3AHHBIX C
MPOUCXO0XKJICHUEM KU3HH HA 3eMJIe, aHTPOTIOTEHE30M;

6. YMeHne O00OCHOBBIBATH  BBIBOJbI, HUCIIOJIBb3ysl OHMOJOTHYECKHE
TEPMUHBI, OOBSACHATH SIBJICHUS MPUPOJbI, TPUMEHATh 3HAHUSA B MPAKTHUYECKOU
NEATEIBbHOCTH.

1. Pacrenus

1.1. O0u1ee 3HAKOMCTBO € HBETKOBBIMHM PACTEHUSIMH

[IBeTKOBOE pacTeHME U €r0 OpraHbl: KOPEHb U MOOET; CTpoeHue rmooera:
cTeOeIb, JUCThS, KOPCHB; IIBETOK - BUJIOM3MEHCHHBINH moder. Ilnoaer m cemeHa,
MPUCIIOCOOIEHHOCTh WX K pacmhpocTpaHeHuto B mpupone. CocTaB pacTeHHi
(opraHnyeckre U HEOpPraHMYECKUE BEIIECTBA).



1.2. KnerouHnoe cTpoeHHMe PAaCTHTEJNbHOI0 OPraHU3Ma

Knerka u ee crpoenue: 06004Ka, [UTOIIIA3MA, PO, IUIACTH/IbI, BAKyOJIH.
KuzHenesTenbHOCTh KIETKU: JBIKEHHE LUTOIIIA3Mbl, MOCTYIUICHHWE BEIIECTB B
KJIETKY, €€ POCT U pa3BuTue. TkaHu.

KnerouHoe cTpoeHue pacTeHUH.

1.3. Kopenb

Kopenb, Buapl kopueil. Tunbl kopHeBbIX cucteMm. [louBa, ee 3HaueHue s
XKU3HH pacTeHud. OXpaHa MoYB.

BHemHee W BHYTpEHHEE CTpO€HUE KOpHsS. 30HBI KOpHsS. PocT KopHS.
OcHOBHBIE (YHKIMH KOpHS: TOIJIOLIEHWE BOJABI M MHUHEPAIbHBIX BEIIECTB,
YKpEIUIeHHEe pacTeHus B MouBe. /JlpixaHue KOpHSA. YA00peHus. 3HayeHue
0o0pabOTKM TOYBBI, BHECEHHMs yaoOpeHuil. KopHemioasl, HX MOJIb30BaHUE
YEJIOBEKOM.

1.4. IToGer

[To6er. [Touka - 3auaTouHbIii MOOET, ee cTpoeHue. Pa3BuTe nodera u3 MOYKH.

JIuct. BHemnee ctpoenue nucra. JKuikoBaHue. JINCThSI MPOCTHIE U CIOKHBIE.
JIucropacnonoxeHue.

OCOoOEHHOCTH MHKPOCKOMUYECKOTO CTPOCHMS JINCTa B CBSI3U C  €T0
(GyHKUMSIMU: TIOKPOBHAsl TKaHb (KOXKHIA, YCThUIA), OCHOBHAsl MPOBOASAIIAS H
MEeXaHW4YeCKas TKaHU JIUCTA.

DOTOCHHTES.

Hpixanue. cnapenne Boabl TUCThsIMUA. Bugonsmenenus: mucTbeB. Jlucrona.
HeoOxonumocTh 3amuThl BO3AyXa OT 3arpsisHeHud. O3eleHeHHEe HaCeIeHHBIX
IIYHKTOB U IIOMELIECHUM.

Crebens: Poct ctebns B niuHy, BeTBieHue. DopmMuUpoBaHHE KPOHBHI.
BryTpeHHee cTpoeHne JpeBecHOro cTedis B CBs3U ¢ ero GyHKuaMu. Poct crebs
B TommuHy. OOpa3oBaHue TOAWYHBIX KoJjiell. [lepenBrkeHne MUHEpPaIbHBIX U
OpPraHUYECKUX BEMIECTB MO cTe0r0. OTI0KEHUE 3allaCHBIX BEIIECTB.

Bunousmenennsie nmoderu: KopueBuie, KiryOeHb, JIYKOBHIIA, UX CTPOCHHE,
OMOJIOTMYECKOE U XO3MCTBEHHOE 3HAUCHUE.

1.5. Pa3MHoOkeHHe pacTeHuil

Pa3zMuoxeHne u ero 3HadeHue. CriocoObl pa3sMHOKCHUS.

BereratuBHoe pa3mHOXeHHE. Pa3MHOXKEHHE pPacTeHU C  MOMOIIbBIO
BEr€TATUBHBIX OPraHOB B IMPUPOJIE U PACTEHUEBOJCTBE (BUAOU3MEHEHHBIMHU
noberaMu, YepeHKaMu, OTBOJIKAMH, JIEJICHUEM KyCTa, IPUBUBKOMW). bruonorndeckoe



U XO3AHCTBEHHOE 3HA4YEHHE BETETAaTMBHOIO pa3MHOXeHUs. Pa3mHOXeHHe
pacTeHuii cemeHamM. lIBETOK - BHJIOM3MEHEHHBIM mHoOer. 3HaueHHe IBETKAa B
pa3MHOXKEHUHM pacTeHuid. CTpoeHHEe OKOJIOLBETHHKA, THIYMHKH, IE€CTHKA.
Comnsetre u ux ouonornyeckoe 3HaueHue. IlepekpectHoe onplIeHNE HACEKOMBIMU,
BeTpoM. CaMOOIIbUICHHE.

OmnoporBopenne. OOpa3oBaHUe CEMSH U TUIOJI0B. 3HAUYCHUE TIOI0B M CEMSTH
B MPHUPOJEC M KU3HMU uejoBeKa. Bpen, HaHOCUMBII IpUpOJIE MAacCOBBIM COOpOM
JUKOPACTyIUX pacTeHui. OXpaHa [IBETKOBBIX paCTEHUI.

CrpoeHue ceMsiH (Ha IpUMepe ABYIOJIbHBIX U OJHOJOJIBHBIX PACTEHMI), UX
XUMHUYECKUN cOCTaB. Y CIOBUA MpopacTaHus ceMsiH. [lpixanust cemsiH. [lutanue u
POCT MPOPOCTKOB. ATPOTEXHHUKA IIOCEBA CEMSIH U BhIPAIIMBAHNUE PACTEHUH.

1.6. PacTenusi u okpy:kamomas cpeaa

Pacrenue - nenocTHell opraHn3M. B3anMoCBs3M KIIETOK, TKAHEW U OPTraHOB.
OCHOBHBIE NTPOLIECCHI KUZHENEATEIBHOCTH PACTUTEIBHOTIO OpraHu3Ma.
PactutenbHoe cooOHIeCTBO. ODKOJOTMYECKHE (PAKTOPhl HEXUBOM M KUBOU
IPUPOABI U CBA3AHHBIE C JEATEIBHOCTBIO 4YeJIOBEKa. B3aMMOCBS3b pacTeHUl H
(akTOpOB HEKMBOM M KUBOM MPHUPOJABI Ha IMPUMEpPE pacTeHH Jieca, Jdyra u Jp.
[Ipucnoco6IeHHOCTh PaCTeHUI K COBMECTHOM KU3HM B JIeCy, Ha Jyry U T.1. Poiib
pacTeHuil B IPUPOJAE U KU3HU YETIOBEKA.

BiusiHME neATenbHOCTH YElNOBEKAa HU JKM3Hb PACTEHMM Jeca, jgyra. OxpaHa
pacTeHui, 3a1uTa cpeibl UX 0OUTaHUS, YAKOHBI 00 OXpaHe MPUPOJIbI.

1.7. Otaeasnl pacreHuit

Bopopocnu.  CrpoeHne W KU3HEACATEIBHOCTh  OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX Bogopociiei. Hutuateie Bogopociu. Mopckue Bojgopociu. Ponb
BOJOPOCJIEN B MPUPOJIE U HAPOAHOM XO35MCTBE, UX OXpaHA.

Mxu. CrpoeHue u pa3MHOXKEHHE (HAa TMpUMEpPEe MECTHBIX BHJIOB).
O6pazoBanue Topda, ero 3HaUYCHHE.

[TamopoTHukn. CTpo€HHE M pPa3MHOXKEHHE, pOJIb B NPHUPOAEC U KHU3HU
yesnoBeka. XBouu. [limayHsl.

['onocemennsie. CTpoeHHE M pa3MHOXEHUE (HAa MPUMEpPE COCHBI, €U WU
JIpYruX XBOWHBIX). PacmpocTpaHeHrne XBOWHBIX, MX 3HAY€HUE B MPHUPOJIE,
HAapOJHOM XO3SIMCTBE.

[TokpeITOCEMEHHBIE (LIBETKOBBIE). Ocobennoctu CTPOEHHUS u
AKU3HEICITEIbHOCTH MOKPHITOCEMEHHBIX KaK HanboJiee BBICOKOOPTaHM30BAaHHOM
IpyNIbl paCTEHUM, X TOCHOJICTBO Ha 3eMJIe.



1.8. IlokpbiTOCceMeHHBbIe pacTeHnss MHOrooopasue

LIBETKOBBIX PACTCHUM.

Kinacc JIBynonbsHbie pacteHus. CeMencTna: KPECTOLBETHBIE
(KarmmyCTHBIC), PO3OILIBETHBIC, O00OBBIC, IMACIECHOBBIC, CIIOKHOIIBETHBIC (ACTPOBBIC),
MaJbBOBbIE, MapeBbIe, BUHOTPATHBIE.

Kinacc OgHononbsHbie pacteHus. CeMelcTBa: JTUICHHBIC, 371aKH.
OTnuunTENnbHbIE  NPU3HAKH  PACTEHHM  NEPEYMCICHHBIX  CEMEWCTB,  HX
OuroJornyecKkue 0COOEHHOCTH, HAPOAHOXO03IUCTBEHHOE 3HAUCHHUE.

1.9. PazBuTHe pacTUTEJBbHOI0O MHpa

Muoroo0Opa3ue pacTeHM U UX MpoucXoxkaeHue. JlokazaTenbCTBa
VCTOPUYECKOIO PA3BUTHS PACTEHUN: HCKOMAEMbBIE OCTaTKHU.

OcHOBHBIE »JTambl B Pa3BUTHHM PACTUTEIBHOTO MHpA: BO3HUKHOBEHHE
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX BOAOPOCIEH; BOBHUKHOBEHHE (POTOCHHTE3A;
BBIXOJ pacTeHMi Ha cymy (NCUIO(UTHI, MXH, MalOPOTHUKH, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE). YCIIO)KHEHWE pPACTEHUH B MPOLECCE HCTOPUUYECKOTO
pa3BUTHSL.

['ocroACTBO MOKPBITOCEMEHHBIX B HACTOSIIEE BPEMs, HIX MHOTO0Opasue u
paclpoCTpaHEHHE Ha 3€MHOM IMIape. BnusHue XO034MCTBEHHOW ESITEIbHOCTH
YeJ0BeKa Ha paCTUTENBbHBIN Mup. OXpaHa pacTeHUM.

2. bakrepuu. I'pudsl. JInmaiiauku

2.1. bakrepun

CtpoeHne u IKHU3HEAEATENbHOCTH OakTepuil. Pa3mHoxeHune OaxTepuil.
Pacnpoctpanenue Oaktepuil B BO3AyXe, MOYBE, BOJAE, KUBBIX Opranusmax. Poib
OakTepuil B NPUPOAE, NPOMBIILIEHHOCTH, MEAMIIMHE, CEJIbCKOM XO3SMCTBE.
bonesnerBopHbie OakTepun U 60pKOa C HUMH.

2.2. I'pudbl. JInmaiHuKu

O6mas xapakrepuctuka TpuOoB. Lllnamoynsie rpubbl, UX CTPOEHHUE,
nutanre. CumOmo3 rpuboB ¢ pacteHusMu. CheoOHBIE W SJIOBUTHIC TPUOHI.
[IpaBwia cbopa rpuboB u ux oxpana. [IpodunakTuka OTpaBICHUS SIOBUTHIMU
Tpubamu. IlnecHeBbie rpulObl. [leHHUITMIUI, €r0 HMCHOJIB30BAHHWE [JIs TOJYYCHUS
aHTHOMOTUKOB. Jlpoxxku. ['puObI-mapa3uThl, BHI3BIBAIOIINE OOJIC3HH PACTEHUH.
Ponb rpuboB B pupo/ie U XO3sICTBE.

Crpoenue gnumaiHuka. Cum6buo3. Ilucanme. Pasmuoxenue. Poib
JUIIAHHUKOB B MPUPOJIEC U XO3SICTBE.



3. /KuBOTHBIE

3.1. O0mme cBeieHUs 0 ;SKUBOTHOM MHUpPe
Mmuoroobpasue XuBOTHOTO Mupa. OCHOBHBIE OTJIMYHUS JKUBOTHBIX OT PacTCHUH,
YepThl UX CX0/cTBAa. CUCTEMATHKA )KUBOTHBIX.

3.2. OnHOKJIETOYHbIE ;JKHBOTHDBIE

OObikHOBeHHAsT ame0a. OCOOCHHOCTH CTPOCHUS KJIETKH OJHOKICTOYHOTO
opranuzMma. Cpena ooutanus. [lepensuxenue. [pixanue. [lenenue. PazmHoxenue.
O6pa3oBaHHE ITUCTHI.

MHoroo0pasue 0JHOKIETOYHBIX KUBOTHBIX. 3€JI€Hasl IBIVIEHA, OCOOEHHOCTH
ee ctpoeHus u nutanus. Mudyzopus-tydenska. Pazapaxumocts. MansipuitHbii
napa3ut. Mopckue npocreitmme (hpopamuHuepsl, paaruoIspun ).

3HaueHHE TMPOCTEHIIMX B  MNpPUPOJE, IKU3HU yenoBeka. OoOmias
XapaKTEPUCTHUKA MPOCTEHIINX.

3.3. Tun KMIIEYHOO0JIOCTHbIE

IIpecnoBomnass rumpa. Cpena oOurtanus. BHemnee ctpoenue. JlydeBas
cumMmeTpusi. JIByxcinoiHOCTh. OCOOEHHOCTH CTPOEHUSI KJIETKM MHOTOKJIETOYHOTO
KUBOTHOTO opraHusma. [lokpoBHBIE, CTpekaTebHbIe, HEpBHbIC KJIeTkU. HepBHas
cuctema. Pednekc. [lutanue. Perenepanus. Pazmuoxenue.

MHoroo0pasue KUIIEYHOTOJOCTHBIX (KOPAJIJIOBBIE MOJUIBI U MEIYy3bl), UX
3HA4YCHHUE.

OO611as XxapakTepuCTUKA THUIIA.

3.4. Tunbl IU10CKKHE, KPYIJble, KOJIbYAThIe YePBHU

Tun Ilmockue depBu, ux wMHOTooOpaszue. I[ledeHOUHBI COCANBIIUK.
IIByctoponHsiss ~ cumMmerpus.  OCOOEHHOCTM  CTpPOEHHUSI U IPOLIECCOB
KU3HECSATEIbHOCTH, OOYCJIOBIIEHHBIE Mapa3UTUYECKUM 00pa3oM >KU3HHU; Bpel,
HAHOCUMBIA KUBOTHOBOJICTBY, Mepbl O00pbObl. MHOroo0Opasue BHUIIOB (ObI4Mii
1eneHb, DXMHOKOKK, Oeas rmuanapus). OO0Ias XxapakTepucTUKa THIIA.

Tun Kpyrneie yepBu. UenoBeueckas ackapuja - mapasuT 4desioBeka. Mepsbl
MPEAYNPEKICHHS OT 3aPAKEHUS.

Tun Konbuatbie yepBu, ux MHOTOoOpasue. [[okaeBoil 4epBhb, €ro cpeaa
oOuTaHus, BHEIIIHEE CTPOCHHE, NepeABruxKeHNE. TKaHU, OpraHbl, CHCTEMbl OPTaHOB.
[Iponecchl xusHenearenbHocTH. Perenepanus. PazmHoxkenue. Ponb 10XKIeBbIX
YyepBeil B MOYBOOOpa30BaHUM.



OO61ast xapakTepucTrKa THIa.

3.5. Tunm MOJLTIOCKH

be3syoka. Cpena obutanusi, 0COOCHHOCTH BHEIHETO CTPOCHUS, MHUTAHHUS,
JIBIXaHUS, PAa3MHOXKCHUS.

MHuoroo6pasue MOJUTIOCKOB (OOJBINION TPYIOBHK, BUHOTpATHAS YIUTKA,
CJI3HHM, YCTPHUIlA, MU ), UX 3HAYCHUE B TIPUPOJIE, )KU3HH YCIIOBEKA.

OO01mas xapakTepucTUKa TUTIA.

3.6. Tum 4wieHHUCTOHOTHE

Kinacc PakooGpasnbie. Cpena oOutanus paxooOpaszHbix. (OcoOeHHOCTH
CTPOEHUS; XKU3BHENEATEIbHOCTH; pPa3MHOKEHHE, MHOrooOpaszue pakooOpa3HbIX.
OO01mast xapakTepuCcTHKa KJiacca.

Knacc IlaykooOpasznbie. OCOOCHHOCTH BHEIIHErO CTPOEHUs, NHUTaHUS,
JbIXaHUs, TOBEJCHUS NIayKa B CBSI3U C )KU3HbBIO Ha CyLIE.

Knemn. Bremnee crpoenne. Knemm - BpeauTenu KylnbTypHBIX PACTEHUN U
Mepbl 00pbObI ¢ HUMHU. [lapazuThueckue Kielu - BO30YAUTEIN U MEPEHOCUUKHU
OMacHbIX OoJie3He. Mepbl 3amuThl OT Kiemeld. OO0mas xapakTepucTHKa Kiacca.
Knacc Hacexombie. OcoOEHHOCTH CTPOCHHS, TMPOIECCOB KU3HEIEATCILHOCTH
HACEKOMBIX Ha MpUMeEpe KyKa. TUIIbI pa3BUTHUSI HACEKOMBbIX.

OcHOBHBIE OTPsLABI HAaCEKOMBIX. Yenryekppuible. Yeptsl
MPUCIIOCOOJICHHOCTH K cpefie OOMTaHHsI BO BHEIIHEM CTPOEHHUU; Pa3MHOKEHHE U
passutre 6abouek. TyToBslii menkonpsia. [llenkoBoacTso.

JBykpbuibie. KoMHaTHas Myxa - TEPEHOCUYHK BO30YIUTENEH OMacHBIX
3a00J1eBaHUM YesoBeKa U Mepbl 00pbObI ¢ Hell. [lepenoH4YaToKkphuIbIE.
MenonocHas muena. CoctaB 'fi )KHU3HB MUEIMHOM CEMBM: TaHIIBI ITUEJ, 3MMOBKA.
WNHCTUHKTBI  -OCHOBBI  IOBEIEHUS  HaceKOMbIX. [ldemoBomctBo.  OO1mas
XapakTepUCTHKa Kiacca.

MHuoroo6pa3re HaceKOMBIX (KOJIOPaJACKUN KYK, MypaBbH, HAC3THUKH), UX
poJIb B NPHUPOAE; MNPAKTUUECKOE M OICTETUYECKOE 3HayeHue. buosorndeckuit
cr1oco0 0OpbOBI ¢ HACEKOMBIMHU - BPEIUTENISIMU CEITbCKOX03AUCTBEHHBIX KYJIbTYp U
€ro pojib B coxpaHeHuUM ypoxkas. OxpaHa HacekoMbIX. OOIias XapakTepUCTHKa
THUIIA.

3.7. Tun xopaoBbie
Jlannetnuk. Cpena ooutanus. OCOOCHHOCTH CTPOCHUS JAHIIETHUKA KaK HU3IIETO
XOPAOBOTO.



Kaacc Ppi0bI

Cpena oOutanusi pbi0. OCOOCHHOCTH BHEIIHETO CTPOCHUS, CKeleTa |
Myckynarypsl. llomocte Tema. OCOOEHHOCTHM CTPOEHHS CHCTEM BHYTPEHHUX
OpPraHoB B CBs3U ¢ uX QyHKusMu. O6MeH BemlecTB. HepBHas cuctema u oprassl
qyBCcTB. Pedekcrl. [loBenenue.

PasmHoxxenne, HepecT M pa3BUTHE. 3aboTa O  IMOTOMCTRE.
[Ipucnoco6ieHHOCTh PHIO K cpene oOutanus. Murpaius. MHorooopasue pbio
(oTpsiabl: cenpaeoOpasHbie, Kucrenepoie). O01as xapakTepucTHKa Kiiacca.

Xo3siicTBeHHOEe  3HaueHue pbl0. MckyccTBeHHOe pa3BelneHue  poIo,
npyaoBoaAcTBO. OxpaHa psIO.

Kaacc 3emHoBOAHBIC

JIsrymka. OCOOEHHOCTH CTPOEHHUS, TEPEIBMKEHUS B CBSI3U CO CpEIOH
obutanusa. HepBHas cuctema u opranbl 4yBCTB. Pa3MHOXKEHHE U pa3BUTHE.

MHoroo0Opa3ue 3eMHOBOJHBIX (OTpSIbI: XBOCTaThblie, OECXBOCTHIE), HX
MIPOUCXOXK/ICHUE, 3HaUeHUE U oXpaHa. OO011asi XxapaKTepUCTHKA.

Kuaacce IIpecmbikaommecst

SAmepuna. Cpema oOutanusi, OCOOEHHOCTH CTPOCHHS, Pa3MHOXKEHUS,
MOBEJICHUS B CBSI3U C )KM3HBIO Ha cyiie. Pereneparusi.

MHoroob6pa3ue COBPEMEHHBIX IMPECMBIKAIOMUXCS (OTPSIABI: YelIyHdJaThle,
yepernaxu, KPOKOJUIIbI), UX MPAaKTUYECKOoe 3HaueHne U oxpaHa. [Ipoucxoxnenue
MpeCMBIKAOIUXCs. JIpeBHIE TPECMBIKAIONIUECS: TUHO3aBPbI, 3BEPO3YyObIC SIIEPHI.
OO6m1as xapakTepucTHKa Kiacca.

Kaacc IITunsi

Bremnee crpoenme, ckemer, Myckyinarypa. OCOOCHHOCTH BHYTPEHHETO
CTpOEHHs, OOMEHa BEIECTB NMTHUIIbI, CBI3aHHBIC C MTOJICTOM. Y CIIO)KHCHHE HEPBHOM
CHUCTEMBI, OPTaHOB YYBCTB; TTOBEACHUE MTHII.

Pa3mMHoOkeHHE 1 pa3BUTHE NTHII. 3a00Ta O TOTOMCTBE.
[IpucnocoONMeHHOCTh MTHII K CE30HHBIM SIBIICHHSIM B Tpupojie (THE3710BaHME,
KOUYEBKH, TIepeneThl). [IponcxokaeHne nTuil.

OO6mras xapakTepuCcTHKa Kiacca.

[ITuiel mapkoB, cafoB, JIYroB, MOJIEH, JIECOB, OOJIOT, MOOEPEXKUI, BOJOEMOB,
CTeTel, MyCThIHb, XUIITHBIC IITUIIHI.

Ponp nitur B mpupoe M KU3HU YEIOBEKa, CHCTEMAa MEPOIIPUITHI IO OXpaHe
TITHII.

[TtutieBoacTBo. [IponcxoxaeHne JOMANTHAX MTHI], UX TTOPOJIBI.



Knace Muekonuraroummue

Oc00EHHOCTH BHEUIHEr0 CTPOEHHUS, CKENeTa, MYCKYJIaTypbl, BHYTPEHHEIrO
CTpO€HHUs1, OOMEHA BEIECTB MJIEKOMUTAIOLIErO. Y CIOXKHEHUE HEPBHOU CHUCTEMBI,
OpraHoOB UyBCTB, NOBeJeHUs. Pa3MHOKeHUe U pa3BuTue, 3a00Ta O MOTOMCTBE.

OO6mrast xapaKTepuCTHKA KJiacca.

[Tpoucxoxnenne muekonuraronmx. [leppozsepu. CymyaTsie.

OTtpsabl miaieHTapHbIX. HacekoMosiiHbIE U pyKOKpBUIbIE. ['phI3yHBI.
3aitiieoOpa3nblie. XuiHble. JlacroHorue n kuroodpasusle, KoneiTabie. [Iprumatsr.

Ponp mutekonuTaronmx B MpUpoJIe U )KU3HU YEJIOBEKa, X OXpaHa.

4. YeJi0BeK H €ro 310poBbe

Beenenne. O01mmii 0030p opranu3ma 4ea0BeKa.

3HAYCHHE 3HAHUI O CTPOCHHUH, KUZHEIAEATEIbHOCTH OpPraHU3Ma YeJIOBEKa U
TUTHEHE JIJIsl OXPaHbl €ro 3/10pOBbs. YEI0BEK U OKpYyXkarollas cpeaa.

Opranbl u cucteMbl opraHoB. CTpoeHue KJIETKH (LMTOIUIa3Ma, Sapo,
pUOOCOMBI, MUTOXOHIpUH, MeMOpaHa). OCHOBHBIE TIPOIIECCHI KUZHEACATEILHOCTH
KJIEeTKH (MUTaHue, JIbpIXaHue, pAeneHue). KpaTkue cBeACHHS O CTPOCHHHM H
(GyHKUMSIX OCHOBHBIX TKaHeW. Pediiekcel. HepBHass m rymopasibHasi peryisiuuu
NesATeIbHOCTH opranu3ma. OpraHusMm - €IUHOE 1IeJI0E.

4.1. OnopHo-aABUraTe/IbHAasA CUCTEMA

3HAUYECHHUE OIOPHO-ABUTATENIBHON CcHCTEMBbI. CKENeT 4YeloBeKa, CXOICTBO
CKEJIETOB ueJoBeKa U KUBOTHBIX. OCOOEHHOCTH CKeJjleTa 4elIOBEKa, CBSI3aHHBIE C
TPYAOBOM JEATEIBHOCTBIO U TPSIMOXOXACHUEM. THUIIBI COCAWHEHUS KOCTEH.
CocraB, cTpo€HHE U CBOMCTBA KOCTEW, pocT KocTei. [lepBas momotpb npu ymuodax,
PaCTSHKEHUSIX CBSI30K, BBIBUXAX, IEpeIoMax.

Mpinel, ux ¢yHkiuu. OCHOBHBIE TPYIIBI MBIIII Tejla yenoBeka. Pabora
Mbli. CTaTudyeckas U TUHAMUYECKas Harpy3ku. BiusHue puTMa u Harpy3ka Ha
paboTy MBIIIIL.

4.2. KpoBb U KPOBOOOpaIeHune

Buytpennsis cpena opranusma (KpoBb, MEKKJIETOUHASI KUJKOCTh, TuMda) u
€€ OTHOCHUTEJIbHOE IMOCTOSHCTBO. 3HaueHHe KpOoBU U KpoBooOpaieHus. Cocras
kpoBu. [lnasma kpoBu. CBepThIBAHME KPOBU KaK 3alIUTHAs PEAKLMs OpPraHU3Ma.
Crpoenune u (QyHKUMU SpUTpouUTOB U JeiikonuTtoB. Wmmynurer. Poms WU
MeuHuKOBa B cO3/1aHuU ydueHus: 00 ummynurere. UHpekmonnsie 3a00eBanus 1



oopnba ¢ Humu. [Ipenynpenutensusie npuuBku. CIIN] u 60psbda ¢ aum. ['pynm»
kpoBu. IlepenuBanue kposu. JJoHOpPCTBO.

Opransl KpoBOOOpAIIEHUS: CEP/ILIE U COCYbI (ApPTEPUU KaIUJUISIPhI, BEHbI).
Cepnaue, ero ctpoenne u padoTa. BonpInol u manblii Kpyru KpoBOOOpaleHus,
aumdoobparnienne. J[Bmwkenue kposu no cocynam. Kpossinoe nasnenue. HepHay
U TyMopajbHasl peryjsinusi AesTeIbHOCTH cepAala U cocyloB. llpenynpexnenue
CEpACYHO-COCYIUCTRIX 3a0osieBaHuid. [lepBas momouls HpU KPOBOTEUEHUSIX.
Bpennoe BiusiHUE KypEeHHS U YIOTPEOJIEHHSI AJIKOTOJI Ha CEPALIE U COCYIBI.

4.3. IpIxaHue

3nauenue Apixanus. CtpoeHue U QyHKIUU OPTAHOB JIbIXaHUS.

l'omocoBoit ammapar. ['a3000MeH B JE€rkux W TKaHAX. JlpIXareibHbIE
nBrokeHus. JKuM3HEHHass €MKOCTh Jerkux. HepBHas u rymopalibHasi peryJisiius
neixanusi. MckycctBeHHOe abixanue. MH@ekimoHHbie 00Jie3HU, MepeaaroIiuecs
yepes BO31YX, NpeayNpeKICHUE BO3AYIIHO-KaNeIbHbIX UH(EKIH,
TUTUEHUYECKUM peKuM BO BpeMs 0ose3Hu. ['uruena opraHoB jsixanus. Bpemnoe
BIIMSIHUE KYPEHUS Ha OpraHsbl Jbixanusa. OXpaHa OKpy:Karolie BO3yIIIHOW CPeIbl.

4.4. IlnmeBapeHue

3HaueHue nuiieBapeHus. lIurarenbHble BEMIECTBA M MHUILEBBIE TPOIYKTHI.
Crpoenrie u (yHKIMM OpPraHOB MHILEBapeHus. 3yObl, mpoduiakTKa OOJe3HEu
3yooB. [lumeBaputenbubie Gepmentsl u ux 3HadeHue. Ponp W.I1. [laBmoBa B
u3ydeHuu (QyHKIUWA opraHoB nuieBapeHus. l[lumeapenue. Ileuenr wu
MOJDKEITYI0OUHAsl JKeJe3a, MX pojib B NulleBapeHuu. BcacbiBanue. Perymsnus
IIPOLIECCOB MUILIEBAPEHUA. | UTHEHNYECKHE YCIIOBHS HOPMAJIBHOIO IHILEBAPECHUS.
[IpenymnpexxneHne TIUCTHBIX U KEIYJOYHO-KUIIEYHBIX 3a00JIeBaHUM, MHUIIEBBIX
OTpaBJieHWH, TiepBas JOBpaueOHas MOMOIIb MpU HUX. BiusHue KypeHus u
ynoTpeOIeHHsI aJIKOTOJIsI Ha UIIEBAPEHHE.

4.5. O0meH BemecTB B YHepruu. BolaeneHue

OO6mmas xapakTepuCTHKa 0OMEHa BeIeCTB B dHeprun. [lmactuaeckuii oOMeH,
DHEPreTUYECKU OOMEH M WX B3aWMOCBS3b. 3HAUEHWE IS OpraHW3Ma OCIIKOB,
KUPOB M YTIJCBOAOB, BOJBI W MHHEPAIbHBIX cojicl. BrusHue ankorons wu
TOKCUYECKHMX BEIECTB, HAPKOTHMKOB Ha OOMEH BemiecTB. Buramunsl. X ponb B
oOMeHne BemiecTB. OCHOBHBIE THIIOBUTAMUHO3BL. [ HTIEPBUTAMUHO3BI.

Croco0bl coXpaHeHHUsI BATAMUHOB M MHIIEBBIX POoayKTax. Hopmbl mutanwms.
PannonansHOe muTanue. Pexxum muTaHUS MIKOJIHHUKOB. 3HAYCHHE BBIICICHUS U3
OpraHu3Ma KOHEYHBIX MPOIYKTOB 0OMeHa BemecTB. Opranbl MOYEBBIICIUTEIHLHOM
CUCTEMBI, UX QYHKINH, TPO(UIaKTUKA 3a00JI€BaHUH.



4.6. Koxa

Crtpoenne u QpyHKIIUM KOXHU. POIb KOXKM B TEIUIOPETYIISIIIAA. 3aKATUBAHKE
opranu3Ma. [WrueHa Kok, TUTHEHUYECKHE TpPEOOBaHMS K OJeXkIe M OOYBH.
[IpodmiakTuka 1 mepBasi HOMOILb IIPH TETJIOBOM U COTHEYHOM yAapax, 03Korax M
0OMOPOXKEHUSX, SJETPOILIOKE.

4.7. KeJjie3bl BHyTPEHHEH CeKpelunu

3HauYEHHE KeJie3 BHYTPEHHEW CEKPELMH AJI1 pOCTa, Pa3BUTUA U PETYIIALHMH
byHkuuid opranusma. ['opMmoHbl. BHyTpHcekpeTOopHasi JesATENbHOCTb JKEJe3
BHYTPEHHEN cexkpeuuu. Ponb MOJOBBIX Xkene3 B pa3BUTUM opraHusma. llosoBoe
CO3peBaHME. | THEHA FOHOIIM U JACBYIIKHU.

4.8. HepBHas cucrema. Oprannl 4yBCTB

Briciiasi HepBHas 1eATEIbLHOCTD

3Hau€HHE HEPBHOM CHUCTEMBl B PETYJSIUU U COrJAacOBaHUM (DYHKIMIA
OpraHr3Ma YeJIOBEKa M B3aMMOCBA3€M oOpraHusma co cpenou. LlenTpanbHas u
nepudepruiecKas HepBHask CUCTEMA.

CrpoeHue u (pyHKUIMU CIIMHHOTO MO3ra M OTAENIOB I'OJOBHOrO Mo3ra. Poib
BEreTaTUBHON HEPBHOM CUCTEMBI B PEryJISIIIUKM paOOThl BHYTPEHHUX OPTraHOB.
Kopa Oonpmux mnomymapuil. Opranbl 4YyBCTB, HMX 3HA4YeHHE. AHAIM3aTOPBHI.
Crpoenue, PyHKIIMU, TUTHEHA.

Ponp .M. CeuenoBa u W.II. [laBnoBa B CO31aHUM YYEHHUS O BBICIIEH
HEPBHOU JEATEIBHOCTH.

be3ycinoBHble W ycnoBHbIE pediekchl. buonormyeckoe 3HaYeHUE WU
TOPMOXXEHUSI ~ YCIOBHBIX  peduiekcoB. OCOOCHHOCTH  BBICHIEH  HEPBHOMU
NesTeNIbHOCTH 4YenoBeka. Peub u mbinuieHue. Co3HaHMe Kak (YHKIUS MO3ra.
ConuanbpHasi 00yCIOBIEHHOCTh TOBEACHUS YeIOBEKa.

CoH, ero 3HaueHue u rurvueHa. Mizamenenue paboTocnocoOHOCTH B TPYAOBOM
nporecce. ['muruena ymcTBeHHOro Ttpyzaa. Pexxum AHS WIKOJBHUKOB. Bpemnoe
BIIMSIHUE HUKOTHHA, AJIKOTOJIS1 1 HAPKOTUKOB HA HEPBHYIO CUCTEMY.

4.9. PazmHo:xenne u pa3putue Cucrema

OPTraHOB PA3MHOKEHMUSI.

OmnogoTBOpEeHNE U BHYTPUYTpOOHOE pa3ButTue. Poxaenue pedenka. Poct u
pa3Butue pebeHka. ['uruena rpyaHbix AeTedl. BpegHoe BiIMsSHUE aJKOToJs,
HUKOTHHA U APYTHUX (HaKTOPOB HA TTOTOMCTBO.

XapakTepucTrKa MOAPOCTKOBOIO MEPUOAA.



5. O01masg ouoJsiorus

N3yuenne  oOmumx  OMOJOTMYECKHMX  3aKOHOMEPHOCTEM -  3ajada
3aKJIIOUUTENIBHOTO pasfiesla Kypca OHOJIOTMH. YPOBHU OpraHU3aIluy >KUBOU
NPUPOJBI:  KJIETOYHBIM,  OpPraHU3MEHHBIM,  BHUIOBOM,  OHOIIEHOTHYECKUH,
onocepHprii. 3HaueHHWE OWOJOTUYECKOW HAYKH JUISI CEIBCKOTO XO3SMCTBA,
MIPOMBIIIJIEHHOCTH, METULIMHBI, TUTUEHBI, OXPAHbI IPUPO/IHI.

5.1. DBoIIOLIMOHHOE YYCHHUE

OCHOBHBIE TOJIOKEHUS 3BOJIOLMOHHOM Teopun Y. JlapBuHa. 3HadeHHE
TEOPHUU DBOIIOLNHU IS PA3BUTHS €CTECTBO3HAHUS.

Kpurepun Buna. Ilonmymsinusa - ennauna Buaa u 3sosronus. [lonsatus copra
pacTeHui U IOPOABI )KUBOTHBIX.

JIBMOKYIIME CHIIBI 3BOJIOLUH: HACIEACTBEHHOCTh, N3MEHYMBOCTh, OOpb0a 3a
CYLIECTBOBAHME, €CTECTBEHHbIH 0TOOp. Beaymias posib ectecTBEeHHOro oTOOpa B
HBOJIIOLIMH.

HckyccTBeHHBIM OTOOp W HACHEACTBEHHas W3MEHYMBOCTh - OCHOBA
BBIBEJICHUS [TOPOJ] IOMAIIHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUM.

Bo3nukHoBeHne mpucrnocoOneHuii. OTHOCHTENBHBIM  XapaKTep
MPUCTIOCOOIEHHOCTH.

Muxkponssomorusi. Bumoo6pazoBanue.

Pe3ynbrarhl 3BOJIOIUHU: MPUCIOCOOJIIEHHOCTh OPraHU3MOB MHOrooOpasue
BU/JIOB.

5.2. PazBuTHE OpraHu4ecKoro Mupa

Jloka3aTenbCTBa 3BOJIIOLMN OPTaHUYECKOr0 MUpA. [ 1aBHBIE HAIIpaBIICHU
sBOMIOIIMU. ApoMopdo3, uaumoananTtanua. COOTHOHIEHUS — Pa3JIMYHBIX
HAIPaBJIEHUHN BOJIIOLIMU. BUOJIOTUYECKUIA IPOTPECC U PETPECC.

Kpatkas uctopus pa3BuTusi oprannyeckoro Mmupa. OCHOBHbIE apOMOP(O3bI
Y 3BOJIIOLMNA OpraHuYecKoro mMupa. OCHOBHBIE HaIIpaBJIEHUS MOKPHITOCEMEHHBIX,
HACEKOMBIX, IITULl U MIICKONIUTAIOIINX B KAWHO30UCKYIO 3pY.

5.3. IIpoucxo:kaeHne yeioBeKA.

Y.lapBUH O NPOUCXOKICHUN YETOBEKA OT )KUBOTHBIX.

JIBKymuecss CHJIBI  aHTPOIIOT€HE3a: COLUAIbHbIE W OMOJOTUYECKHE
daktopel. Benmymas ponb 3akoHOB OOIIECTBEHHOW JKM3HM B COIMATBHOM
MIPOTrPECCe YETOBEUECTRA.



I[pCBHCﬁmHﬁ, APCBHUEC N UCKOIIACMBIC JIFOAW COBPEMEHHOT'O THUIIA.
YenoBeueckue pacbl, HX IIPOUCXOKIACHUC MU CIAHUHCTBO. AHTI/IHayLIHa}I,
p€aKmnoHHasa CYIIHOCTb COLIMAJIbHOT'O AapBHMHMU3Ma U paCHu3Ma.

5.4. OCHOBBI 3K0JI0THH

[IpenMer u 3agauu PKOJOTUM. DKOJOTHYECKHE (DAKTOPHI: aOMOTHYECKHUE,
OMOTHUYECKHE, AaHTPOIIOTCHHBIN, UX KOMIUIEKCHOE BO3JCHCTBUE HA OPTaHU3M.

®doTonepuouzM. Cpeibl )KU3HA. DKOJOTUUECKas HUIIIA.

Bun, ero skonormueckas xapakrepuctuka. llomynsnus, W3MEHEHUE €€
YUCJIEHHOCTH,  CIOCOOBI  PEryJUpOBAaHMS  YHCICHHOCTH.  PaluoHanbHOE
HCITI0JIb30BAaHUE BUJIOB, COXPAHEHHUE X Pa3HOOO0pasus.

buoreonieno3. Pa3zHooOpasue monynsiiuii B OWMOreoneHo3e U HX
B3aMMOCBSI3H. [lenu nuTanus.

5.5. OcHoBbI yueHusi o 0uocgepe

buocdepa. B.M. Bepnanckuii 0 BO3HUKHOBEHHH OHocdepbl. ['paHuUIIbI
ouocdepnl. buomacca nmosepxHoctH, cymu,’ MupoBoro okeaHa, mouBbl. JKuBoe
BelecTBO U ero (¢GyHkiuu. KpyroBopoT BelIeCTB W MPEBpAIlCHUE SHEPIUU B
ouocdepe. Hoocdepa.

5.6. OcHOBBI HUTOJIOTHH

OcCHOBHBIE TIOJOKEHHSI KJIETOUYHOW Teopu. Kierka - CTpykTypHas u
byHKUMOHANMBHAS enuHula XuBoro. CrtpoeHne M (QyHKIUU A1pa, OOO0JIOYKH,
LIUTOIUIa3Mbl U €€ OCHOBHBIX OpraHouaoB. OCOOEHHOCTHM CTPOEHHUS KIETOK
IIPOKApPUOT, IYKAPHOT.

ConepxaHne XHMMHYECKMX OJJIEMEHTOB B KieTke. Boma wu  apyrue
HEOPraHUYECKHE  BEIIECTBA, MX POJIb B  JKU3HEACATEIBHOCTH  KIIETKHU.
OpraHuyeckue BEIIECTBA: YIJEBOMBI, JIUMUIBL, OCNKH, HYKJIECHHOBBIC KHCIOTHI,
AT®, Ouononumepsl, UX poyib B KieTke. DEepMEHThl, UX POJIb B PETYJIALHUU
npoiieccoB xu3HeAesTenpHocTu. CamoynBoenue JJHK.

OOMeH BelIeCTB M MPEBpaICHHE SHEPTUU - OCHOBA >KU3HEAEATEIbHOCTH
KJIETKU.

DHepreTMyeckuii OOMEH B KJIETKE M €ro CcyuHocTb. 3Hauenne ATD B
HPHEPreTUYECKOM OOMEHE.

[Tnactuueckuit oomen. dorocuntes. buocunrtes 6enkoB. ['eH u ero pois B
ouocuntese. Kox JIHK. Peaknuu matpuuHoro cuHTte3a. B3amMocCBs3b MpoleccoB
MJIACTUYECKOTO M SHEPTHYECKOro 0OMEHa.



Bupycbl, 0cOOEHHOCTH UX CTPOEHHS U Ku3HenesTenbHocT, Bupyc CII/a.
[Tpodunakruka CII1/a.

5.7. Pa3MHOKeHHe M MHAUBUYAJbHOE PA3BUTHE OPraHU3MOB.

Jlenenue KIETKH — OCHOBAa Pa3MHOXKEHUS W HHAMBUIAYAIBHOTO DPa3BUTHUSA
opranu3MoB. [loaroroBka kieTku K aenenuro. Yasoenue moisiekyn JHK. Cunres
Oesika. XpoMOCOMBI, UX TaIJIONIHBIN U JUIUIOMIHBIN HA0OP, MOCTOSTHCTBO YKCIIA U
(dopmbl. Pa3bl 1€TEHUN KIETKH, 3HAUCHHUE JIETIEHUS KIIETKH.

ITonoBoe u 6ecnonoe pazMHoOkeHUEe opraHu3MoB. [lonoBeie kneTku. Meiios.

Pa3BuTHe SULIEKIETOK U criepMaTo30u10B. OMIOJOTBOPEHUE.

Pa3Butue 3apogpimia (Ha npumepe KUBOTHBIX). [locTaMOpHOHaIBHOE
pa3BuThe. BpenHoe BIMSHHE QJIKOTOJS M HHUKOTMHA HA PAa3sBUTHE OpraHM3Ma
YeJI0BeKa.

Bo3HHKHOBEHME )KU3HU HA 3eMIIE.

5.8. OcHOBBI reHeTHUKH

['eHetnka — Hayka O HAacCJEACTBEHHOCTH W HM3MEHYMBOCTH OPTaHU3MOB.
OCHOBHBIE METOJbI T€HETUKHW. MOHO- U JUTHOPUIHOE CKpeIMBaHUE. AHaIU3
ITOTOMCTBA.

3aKkOHbI HACJIEACTBEHHOCTH, ycTaHOBIIeHHbIE . MenaeneM. JIoMuHaHTHbBIE U
peleccuBHbIE TTPU3HAKU. AJuienbHble TeHbl. PeHoTUM U reHoTun. I' omo3urora u
retepo3urora. EnuHoo6pa3re nepBoro moKoJICHUsI.

[IpoMexyTOUHBIN XapaKTep HACIECIOBAHUS. 3AKOH PACIIEIUIEHUS IPU3HAKOB.
CraTtucTudeckuil XxapakTep SBICHUM pacuierieHusa. LluTonornuyeckne OCHOBBI
eAuHOOOpa3usi MEPBOTO TOKOJICHUS M paCIICIJICHUs] TMPU3HAKOB BO BTOPOM
MOKOJIEHWH. 3aKOH HE3aBUCUMOI'O HACIIEIOBAHUS U €r0 [IUTOJIOTMYECKUE OCHOBBI.

Cuennennoe HacnenoBanue. Hapymenue cueruienus. [lepekpect xpomocom.

I'eHoTn Kak LEIOCTHAsE UCTOPUYECKHU CIIOXKMBIIASCS cuctema. 'eHeTunka
1oja. XpoMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH.

3HaueHuEe TEHETUKH ISl MEAULIMHBI U 3[paBooXpaHeHus. BpeaHoe BiusiHuE
HUKOTHHA, AJIKOTOJISI | HAPKOTUKOB HA HACJICJACTBEHHOCTh YEJIOBEKA.

Ponp reHotuna m ycioBui BHeHIHeW cpenbl B GopMupoBaHUM (HEHOTHUIIA.
Mopaudukannonnas  u3MeHduBocTb. Hopma  peakimuu.  CTaTucTHYeCKHUE
3aKOHOMEPHOCTH MOJIU(DUKAITMOHHON U3MEHYHBOCTH.

MyTtanuu, uX NpUYUHBI. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHOU
u3MeHuUnBoCTH, chopmynupoBanusiii H.M. BaBumoBsiM. DkcrnepuMeHTaIbHOE
MOJyYEeHHEe MyTauuil. MyTtanuu Kak Marepuan sl  HCKYCCTBEHHOTO U
€CTECTBEHHOTO OTOOpa. 3arps3HeHUE MPUPOJHON Cpeapl MyTareHaMu U €ro
MOCIICICTBUA.



I'enetuka wu Teopuss HdBomounu. [eHernka nonyiAnuid. Popmsl
€CTECTBEHHOTO 0TOOpa: ABIKYIIUN U CTAOMITH3UPYIOLIHIA.

* AOUTYPHEHT 10JI5KeH NPOAEeMOHCTPUPOBATHL YMEHHUE PellieHus 3a1a4,
OCHOBAHHBIX HA 3AKOHOMEPHOCTSIX T'€HEeTUKH.



