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MNOACHUTEJBHAS 3AIIUCKA

IIporpamma BCTYNMTENBHBIX HCIBITAHUN COCTaBJICHA JUIA JIMIL, MMEIOIIHUX CpelaHee
npodeccroHasbHOe 00pa3oBaHKE TPU MOCTYIUICHMHM Ha MPOrPaMMBbl BBICIIETO OOpa30BaHMUSL.
ConepkaHue MpoOrpaMMbl pa3padOTaHO B COOTBETCTBHHM C HAINPaBICHHOCTHIO (Tipoduiem)
00pa30BaTeNbHBIX MPOIPAMM CPEITHETO MPO(HECCHOHAITEHOTO 00pa30BaHusl.

HCJ'IB BCTYIIUTCIBHOI'O0 HUCIIBITAHUA — OINPCACIIUTL YPOBCHb MOJAIOTOBKU IMOCTYMAIOLICTO
M0 COJEpPKaHWI0 00pa3oBaTeNbHOM 007acTH, HEOOXOMUMBIM JJIT OCBOSHHS OCHOBHOM
npogeCCHOHATBLHON 00pa30BaTEeIbHOM MPOrPaMMbI BBICIIETO 00pa30BaHUSI.

3aauu MPOBEICHUS BCTYITUTEIIBHOTO UCTIBITAHHS:

- BbBISIBUTH YPOBCHb 3HaHUH OCHOBHEIX IIOHITHU U TCPMHUHOB B COOTBCTCTBUU C
cojepx’anueM o0pa3oBaTebHON 00J1aCTH;

- OICHHUTh YPOBCHb BJAJICHUS YMEHUSMH B COOTBETCTBHH C COJICpPKaHHEM

o0OpasoBaresbHON 00J1aCTH.

MPOBEJEHUE BCTYIUTEJBHOI'O UCIIBITAHUA B TUCTAHIIMOHHOM
®OPME

BerynutensHoe HcHbITaHUE MPONHAET C NMPUMEHEHHEM JAWCTaHIMOHHBIX TEXHOJIOTHH
MIOCPEJICTBOM CHCTEMBI YIIPaBIICHHs JIEKTPOHHBIM OOy4deHHeM H TectupoBanusi Moodle. s
MPOXOXKJICHHUS BCTYIHUTEIBHOTO UCTIBITAHUS MOCTYIAIONIEMY HEOOXOAUMO 3apEerHCTPHPOBATHCS
B JINYHOM KaOMWHeTe aOUTypueHTa Ha caiiTe YHuBepcuteTa. [IMCbMO Ha 3JIEKTPOHHYIO MOUTY C
JOTMHOM W TMapoieM s Bxojga B cucreMy Moodle HampaBisercs aOUTypuUEHTY Mociie
peructpanyu. BceTynuTenbHOE HCIBITAaHHE TPOBOAMTCS B COOTBETCTBUU C YTBEP)KICHHBIM
pacmucaHHieM.

TpeboBaHus IPH MPOBEACHNUN BCTYMUTEIBHOTO UCIIBITAHUS:

— CTallMOHAPHBII KOMIBIOTEP UM HOYTOYK (MCIOJIb30BaHUE MOOMIIBHOTO TeseoHa He
JIOTTyCKaeTCs);

- YCTOMYMBOE TIOJKITFOUEHUE K HHTEPHETY;

— HaJIM4Me UCTIPaBHON M BKIIFOUCHHOH BeO-KaMephl.

BerynuTensHoe MCHbITaHUWE MPONAET C MPUMEHEHHWEM TEXHOJIOTMH MPOKTOPHHTA IS
KOHTPOJISI 3a COOJIOJICHHMEM YCIOBHH TPOBEICHUS OJK3aMeHa. TeXHOJIOTHS BepUPHUIHPYET
(IpoBepsieT) TMYHOCTh YYaCTHUKA BCTYIHUTEIBHOTO UCIIBITAHUS M OCYIIECTBISICT HAOMIOIEHIE B
peasbHOM BPEMEHHM JUIs BBISIBIICHHUS] BOBMOKHBIX HApYIICHUH.

AOGHUTYpUEHTOM HEOO0XOAUMO COOJIOJICHHUE CIEAYIOIIUX MPaBWI HA MPOTSHKEHUU BCETO
HPOXOXKICHHS BCTYITUTEIHHOTO UCTIBITAHHS:

— BeO-kaMepa JoJKHA OBbITh YCTaHOBJIEHA CTPOrO TMepei JUIOM, HE JOMYCKaeTCs



YCTaHOBKA KaMephl COOKY;

— TOJIOBa JIOJDKHA TOJHOCTBIO MOMEINATHCSA B Kaap, HE JOMYCKACTCS YACTHUYHBIN WU
TIOJTHBIA YXOJ U3 MOJISI BUIUMOCTH KaMephl,

— JIMIO JOJDKHO HAXOAMThCA B LEHTpe o0iacTu o030pa BeO-Kamepbl M 3aHHUMAaTh He
meHee 10% 3axBaTbIBa€MOT0 KaMepoi MPOCTPAHCTBA Ha MPOTSKEHUU BCETO CEaHca;

— JUIO JOJKHO OBITH OCBEIIEHO PaBHOMEPHO, HCTOYHHUK OCBEIIECHUS HE JIOJDKEH OBITh
HaIpaBIIeH B KaMepy WJIH OCBEIIATh TOJIBKO OJIHY MOJIOBUHY JIUIIA;

— BOJIOCBI, OJI€XK/1a, PYKH WJIM YTO-TMO0 APYroe He JAOJKHO 3aKphIBaTh 00acTh JTUIIA;

— HE pa3pelIaercs HaJeBaTh COMHIE3AUTUTHBIE OUKH, MOXKHO HUCIIOJIb30BATh OYKU TOJIHKO
C TIPO3paYHBIMH JIUH3AMU;

— B KOMHATe HE JJOJDKHO HaXOAUTHCS IPYTHUX JIFOJICH;

— Ha BpeMs SK3aMeHa 3ampeniaercs MoKuaaTh cBoe pabouee MecTo;

— Ha (oHe He MOKHO OBITH T'OJIOCOB WJIM IIyMa, WUJCAbHO, €CIU IK3aMeH OyneT
MIPOXOUTH B THIITHHE,;

— TPOXOXKJCHHWE 5K3aMeHa JOJDKHO OCYIIECTBIATHCS B Opay3epe, OKHO KOTOPOTO
JOJKHO OBITH Pa3BEPHYTO HA BECh JKpaH, HENb3sl MEPEKIIoYaThCsl Ha APYrue MPUIIOKECHUS
(BKJTIOYAst IpyrHe Opay3epbl) UK CBOpaYMBaTh Opaysep, Helb3sl OTKPHIBATH CTOPOHHHE BKIIAJIKH
(cTpaHuI1IBI);

— Ha KOMITBIOTEPE JOJDKHBI OBITh OTKJIIOYCHBI BCE MPOTPAMMBI, HCIIOIB3YIOMIHE BeO-
KaMmepy, Kpome Opaysepa;

— 3ampeniaercs 3anuchiBaTh KAKUM-IN00 00pa3oM MaTepuaibl U COAEPKUMOE IK3aMEHa,
a TaKKe MepeiaBaTh UX TPETHUM JIUIAM;

— 3ampemniaercs IMO0JIb30BAaThCS 3BYKOBBIMH, BHU3YaJIbHBIMH WM KAaKHUMH-THOO eIe
MOJICKa3KaMH, a TaK)Ke HAyITHUKaMHU.

[lepen HavamoM BCTYMHUTENHLHOTO HCIBITAHUS 3aIyCKaeTCs MPOBEpPKa KOMIBIOTEpA U
CETH, KOTOPAs IMIO3BOJISIET BBISBUTH BO3MOYKHBIC TEXHHYECKHE MPOOIIEMBI 0 HEMTOCPEACTBCHHOTO
Hayajia »dK3aMeHa. AOUTYpPHEHTY HEOOXOAUMO TIPOWUTH HUIACHTU(DUKAIUIO JTUIHOCTH —
MPOJIEMOHCTPHUPOBATh HA KaMepy cTpaHuily nacmopTa ¢ ¢otorpadueit, DO 1t BU3yalIbHOTO
CpPaBHEHHUSI, MPOJEMOHCTPUPOBATH TMOBEPXHOCTh pabouero croina. Ilocme 3Toro abutypueHT
MPHUCTYTAET K BBITIOJHEHUIO BCTYIMATEIHHOTO UCITBITAHUS.

[Ipr OTCYTCTBHHM TEXHUYECKOW BO3MOXHOCTH CJaBaTh BCTYIHTEILHOE WCITBITAHHE
YHUBEPCHUTET MPENOCTABISAET MECTO MPOXOXKICHHUS BCTYMUTEIHHOTO UCIBITAHUS B ayAUTOPUIX
YHuBepcHUTeTa 0 TUYHOMY 3asBICHUIO MOCTYIAIOMIETO.

BerynurensHoe ucneitanue ;yurcest 60 MUHYT.

MaxkcumansHoe koandecTBo 0amoB — 100, Muanmansaoe — 30.



COJAEPKAHUE ITPOI'PAMMBI BCTYIIUTEJIBHOI'O UCIIBITAHUSA

Tema 1. Bnosorus kak Hayka

buonorus xak Hayka. buonorust — cucrema Hayk o *xuBOHM npupoae. OCHOBHBIE pa3/eiibl
O6uonorun (OOTaHMKA, 300JI0THS, SKOJIOTUS, LIUTOJOTHS, aHATOMUs, (DU3MONIOTUS M Jpyrue
pazznensl). CBs3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKHMMU U JIPYTHMH €CTECTBEHHBIMU
Haykamu, (unocopueid, OSTUKOH, OSCTETHKOW U mpaBoM. Ponb OuoOIOrMM B TO3HAHUHU
OKPY’KaIOIIEero MUpa 1 MPaKTUUECKON AEATEIbHOCTH COBPEMEHHOTO YEJI0BEKa, B (JOPMUPOBAHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK.

Tema 2. MeToabl H3y4eHusi JKUBOH MPUPOIBI

MeTto/1bl 103HaHUS KUBOW MPUPOJIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONUCAaHUE, U3MEPEHUE,
Kiaccuukanus, MOJCTUPOBAHUE, CTaTUCTHUYECKas oO0paboTka maHHBIX). HaOmronenue wu
9KCHEPUMEHT KaK BEIYIIHE METOAbI OMOJIOTHH.

Tema 3. 7KuBble cucTeMbl M UX OPraHU3ALHA

Xussie cuctembl (OMOCHMCTEMBI) KaK HpeAMeT H3ydeHus Ouonorud. OTIMYMe KUBBIX
cUCTeM OT Heopranumdeckodl npupozsl. CBoiicTBa OuocucTeM M UX pa3zHooOpasue. YpOBHU
OpraHu3aiui  OMOCHUCTEM:  MOJEKYJSpPHBIH, KJIETOYHBIM, TKaHEBBbIH, OpraHU3MEHHBIH,
HOMYJSIIIMOHHO-BUI0BOM, YKOCUCTEMHBIH (OMOTre01eHOTHYECKU), OnOCEepHBIil.

PacTutenbHblii opranu3m. boranuka — Hayka o pacreHusx. Paznensl 6oranuku. CBs3b
0OTaHMKM C JPYrUMH HaykaMM M TexHHMKoH. OOmue npuszHaku pacTteHHid. PaznooOpazue
pacTeHHH. YpPOBHM OPraHU3allMMd PACTUTENBHOIO OpraHM3Ma. BpICIIMe M HM3LIME PACTEHUS.
CnopoBble U ceMeHHble pacTeHus. PacturenbHble TKaHU. PYHKIMHM PACTUTENBHBIX TKaHEM.
Opranbl ¥ cUCTEMbI OpraHoB pacTeHuil. CTpoeHHe OpraHoB PaCTUTEIBLHOTO OPraHu3Ma, UX POJIb
U CBSI3b MEXKIY COOO.

Jluct — opraH BO3AYIIHOTO MUTaHMUA. 3Ha4eHUE (POTOCHMHTE3a B IMPHUPOJEC U B KHU3HU
yenoBeka. J[pixanue pactenus. Jlpixanue kopHs. JIluct kak opraH JpixaHus (yCTbUYHBIN
anmapar). [loctymienue B auct atMmocepHoro Bo3ayxa. CuibHas 3a0bIIEHHOCTh BO3AYXa, Kak
OpPEMNsATCTBHE M JbIXaHus JTUCTheB. CTeOenb Kak OpraH JbIXaHus (HAIW4YMe YCTHHIl B KOXKHIIE,
yeyeBrueKk). OCOOEHHOCTHM JbIXaHUS pacTeHHid. B3auMoOCBsA3b JAbIXaHUS pacTeHHs C
dorocunTe3oM. TpaHcropT BemiecTB B pacTeHUU. CBs3b KIETOYHOTO CTPOEHUsI CTEOJs C ero
byuknusmu. Poct crebns B anmuHy. KnetouHoe crpoeHue crebiisi TpaBSHUCTOIO PACTEHHS:
KOXKHIA, TPOBOJAIIME MYy4YKH, OCHOBHas TKaHb (mapeHxuma). KierouHoe crpoenue crediis
JIPEBECHOTO pacTeHus: kopa (mpoOka, my0), kaMOuii, IpeBecrHa U cepaneBuHa. PocTt crebmns B
tomuuny. [lpoBoasimue TkaHu KopHs. TpaHCHIOPT BOABI M MUHEpPAIbHBIX BEIIECTB B PACTCHUU

(cocyapl ApeBeCHMHBI) — BOCXOMISIMMKA TOK. VcmapeHwe BOIbI uepe3 cTedenb W JIUCThS



(Tpancnupanus). Perynsuus ucnapeHuss BOAbI B pacTeHHH. BrusHue BHEIIHUX YCIOBUH Ha
ucnapeHue BoAbl. TpaHCIIOPT OpraHNYEeCKHX BEUISCTB B PACTCHUU (CUTOBHJIHBIC TPYOKH J1yda) —
Hucxonamud Tok. IlepepacnpeneneHue u 3amacaHue BEIIECTB B pacTeHUU. Boijenenue y
pacrenuit. Jlucronas.

Poct u pasBurue pacrenusa. [Ipopacranue cemsiH. YcClOBHS HpopacTaHUsl CEMSH.
[ToarotoBka cemsiH k moceBy. PasButue mnpopoctkoB. OOpas3oBarenbHble TKaHdU. KoHyc
HapacTaHus mobera, pocT KOHYMKA KOpHs. Bepxymiednsiii U BcTaBOYHBIN pocT. PocT kopHS u
cTebns B TonmuHy, kamOuii. OOpa3zoBaHue rOJUYHBIX KOJIEIl Y IPEBECHBIX pacTeHuil. Biusuue
¢buTOropMOHOB Ha POCT pacTeHus. PocToBble nBMKeHUs pacTeHuil. Pa3Butue nodera u3 moyku.

PasmHoxenue pacrenmii u ero 3HaueHue. CemMeHHOE (T€HEpPaTUBHOE) pa3MHOKECHHE
pactenuii. L{Betku u couserus. OnbuieHue. IlepexkpéctHoe onbuieHHE (BETPOM, KUBOTHBIMH,
BOJIOM) W camoomnbUieHue. J[BoiiHOe omomoTBopeHue. HacnemoBanue mpu3HAKOB 000OMX
pacTteHuii. BereraTuBHOE pa3MHOKEHHME IIBETKOBBIX pAacTeHMil B mpupoje. BereraTtuBHoe
pa3MHOXKEHHME KyJIbTypHbIX pacteHui. Kionsl. CoxpaHeHHE TPU3HAKOB MATEPUHCKOTO
pacTeHus. X03sIiMCTBEHHOE 3HAYEHUE BEr€TaTUBHOTO PA3MHOKEHUSI.

AKvBoTHBIN oOpraHu3M. 300JI0TUsI — HayKa O JKMBOTHBIX. Pasnensl 30o0soruu. Cs3b
300JIOTHU C JPYTUMU HayKaMH U TeXHUKOU. OO1ue npu3Haku KUBOTHBIX. OTINYUS KUBOTHBIX
OT pacteHuil. Muoroobpasue KuUBOTHOTO Mupa. OJHOKIETOYHBIE M MHOTOKJIETOYHBIE
J)KUBOTHBIE. DopMa Tena >KMBOTHOTO, CHUMMETpHUs, pa3Mmepbl Tena u japyroe. CTpoeHue u
JKU3HEACITENBHOCTh OPraHru3Ma >KMBOTHOTO.

Onopa u [ABWKEHUE S>KUBOTHBIX. OCOOEHHOCTHM THUIPOCTATHYECKOTO, HAPYKHOTO U
BHYTPEHHETO CKeJeTa Yy JKHUBOTHBIX. [lepeaBuxeHue y OJHOKJIETOUHBIX (amMEOOBHIHOE,
KTYTUKOBOE€). MBIIICUHbIE JIBMKEHUS Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, ITHII, TIJIABAHUE
pBIO, JBMKEHHE IO CyIIe MMO3BOHOYHBIX >KMBOTHBIX (TOn3aHue, Oer, xoapba W Apyroe).
PolyakHble KOHEUHOCTH.

[luraHue u MUIIEBapeHUE y )KUBOTHBIX. 3HaUeHUE MUTaHus. [luTaHue u nuimeBapeHue y
MPOCTEUIINX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IMHINEBAPEHUE, 3aMKHYTash M CKBO3HAs
MUIIEBApUTENbHAS CUCTEMa Yy 0ecro3BOHOYHBIX. [luieBapuTenbHBIA TPAKT y MO3BOHOYHBIX,
MUIIeBapUTENbHbIE JKele3bl. DepMeHThl. (OCOOEHHOCTH THUIIEBAPUTENLHON CHCTEMBI Y
MIPEACTABUTENCH OTPSAA0B MIICKOITHTAIOIITUX.

Jpixanue >KMBOTHBIX. 3HAUYCHHE JbIXaHUsA. [a3000MeH 4yepe3 BCIO MOBEPXHOCTh KIIETKH.
Kabeprnoe npixanue. Hapyxnpie u BHyTpeHHHE 3xa0pbl. KokHoe, TpaxeiiHoe, IEroyHoe
IpIXaHue y oourareneit cymm. OCOOCHHOCTH KOXKHOTO JbIXaHUs. POJIb BO3AYIIHBIX MEIIKOB Y

IITHII.



Tpancnopt BelecTB y >KUBOTHBIX. Posib TpaHCropTa BELIECTB B OPraHU3ME KHBOTHBIX.
3aMKHYyTas ¥ HE3aMKHYTast KPOBEHOCHBIE CUCTEMBbI Y O€CIIO3BOHOYHBIX.

Cepnaue, kpoBeHOCHBIE cocyAbl. CIIMHHONH W OPIOIIHOM COCYABI, KalWJLISPBI, JI0KHBIE
cepAua» y 10xkIeBoro yepBa. OCOOEHHOCTH CTPOEHUS] HE3aMKHYTOW KPOBEHOCHOM CHUCTEMBI Y
MOJUIIOCKOB U HaceKoMbIX. Kpyrn kpoBooOpaiieHus U OCOOCHHOCTH CTpPOEHHUs ceplel Yy
MIO3BOHOYHBIX, YCIOKHEHNUE CUCTEMBI KPOBOOOpAILICHHS.

Briienenue y KHUBOTHBIX. 3HAYCHHUE BBIICICHUSI KOHEYHBIX MPOAYKTOB OOMEHA BEIECTB.
CoxkparuTenbHble BAKYOJIU y NPOCTEHIINX. 3BE314aThle KIETKU U KaHAJbIbl Y IUIOCKUX YEpBEH,
BBIJICJINTENIbHBIE TPYOOUYKM M BOPOHKHM Y KOJBYATBIX dYepBeil. ManbnurueBbl coCyasl y
HaceKOMbIX. [10uky (TyJI0BUILHBIE U Ta30BbI€), MOYETOYHUKH, MOUEBOI ITy3bIPb Y MO3BOHOYHBIX
KHUBOTHBIX. OCOOCHHOCTH BBIJCIICHUS Y IITUII, CBI3aHHBIE C TIOJIETOM.

[ToxpoBsl Tena y >KUBOTHBIX. [IOKpOBBI Yy O€CII03BOHOYHBIX. Y CII0)KHEHHE CTPOEHUS KOXKHU
y n03BOHOYHbIX. Koxa kak opras BblieneHus. Posb koxu B Temootnaue. [Ipon3BoaHbie KOXU.
CpencrtBa MacCMBHOM M AaKTHUBHOW 3alllUThl y JKUBOTHBIX. KoopauHamuss M peryssius
KU3ZHEJEATEIIbHOCTH Y >KUBOTHBIX. Pa3paXuMocTh y OJHOKJIETOYHBIX >KMBOTHBIX. TakcHCBHI
(poTorakcuc, TpodoTakcuc, XeMoTakcuc U Jpyrue Takcucel). HepBHas perynsauus. HepBhas
cucrema, e€ 3HaueHue. HepBHas cucrema y Oecrno3BOHOYHBIX: ceTuaTas (auddysHas),
CTBOJIOBasi, y3jioBas. HepBHas cucremMa y NO3BOHOYHBIX (TpyOuaTasi): TOJIOBHOM M CHHHHOMN
MO3T, HEPBBI. Y CJIO’)KHEHHE TOJIOBHOT'O MO3Ta OT PhIO /10 MiiekonuTaromux. [lossienne 00abImx
HOJYyIIApUi, Kopbl, 60po3 U u3BWIMH. ['ymopanbHas perymsuus. Poib rOpMOHOB B JKU3HHU
KUBOTHBIX.

[TonoBeie ropmonsl. IlonoBoit nqumop¢usm. Opranbl 4yBCTB, UX 3HaueHHUE. Penentopsl.
[Ipocteie u crnoxHble ((acerouHble) TIyaza y HaceKoMbIX. OpraH 3peHHs U ciyXa Yy
MO3BOHOYHBIX, UX ycioxHeHue. Opranbl 0OOHSHUS, BKyca M OCS3aHMs y OECIIO3BOHOYHBIX U
MIO3BOHOYHBIX KUBOTHBIX. Opran O0KOBOI JTMHUH Y PHIO.

[ToBenenne >KUBOTHBIX. BpoxaéHHoe u mnpuoOpeTéHHOE TMOBeACHUE (MHCTUHKT H
HaydyeHne). Haydenuwe: ycimoBHbIE peduieKChl, HWMIPUHTHHT (3amedariieHue), HWHCAUT
(moctmxenue). IloBenenue: mnHIIEeBOe, OOOPOHUTEIBHOE, TEPPUTOPUANBHOE, OpaudHoe,
uccienoBarenbckoe. CTUMYIIbI IOBEIEHUS.

PasmHOXeHHE U pa3BUTHE KHUBOTHBIX. becronoe pa3MHOXKEHUE: [eleHHE KIETKH
OJIHOKJIETOYHOI'O0 OpraHM3Ma Ha [Be, MOoYKoBaHME, (parmeHTauus. llojoBoe pazMHOXKEHHE.
[Tpenmy1iecTBo MonoBOro pasMHoxeHus. Ilonosele sxene3pl. SAuunuky U ceMeHHUKHU. [lonoBbie
KJIeTKH (rametsl). OmnoaoTBopenue. 3urota. [laprenorenes. 3apoasiieBoe pazsutue. CTpoeHue

giilla NTULBL. BHYTpUyTpoOHOE pa3BUTHE MIICKOMHUTAIONMIMX. 3apOJbIIIeBhle  O0OIOYKH.



[TnanenTa (merckoe mecto). Ilymounsnii kaHatuk (mynoBuHa). [TocTAMOpHOHAIEHOE pa3BUTHE:
npsmMoe, Herpsimoe. Metamopdo3 (pa3BUTHE ¢ IPEBPALICHUEM): TIOJIHBIA U HETTOTHBIN.

CucremaTuueckue Tpymnibl KUBOTHbIX. OCHOBHbBIE KaTE€rOPUM CUCTEMATHUKH YKUBOTHBIX.
Bun xak ocHOBHasi cucTeMaTHdecKas KaTreropus >KUBOTHBIX. Kiaccudukanus KUBOTHBIX.
Cucrema xuBoTHOr0 Mupa. CUCTEeMaTHYeCKHE KaTeropuH >XKHUBOTHBIX (IIapCTBO, THII, Kiacc,
OTpsi[l, CEMENCTBO, POJ, BHI), HUX coloauuHeHue. bunHapHas HoMeHkinartypa. OTpakeHue
COBPEMEHHBIX 3HAHUW O IPOMCXOXKACHUHU U POACTBE )KUBOTHBIX B KJIACCU(UKAIIUH KUBOTHBIX.

OpnHoKIIeTOUHBIE KUBOTHble — mpocrteimue. CTpoeHHe U IKU3HEIEATEIbHOCTh
npocteiiimux. MecrooOutanue u o6pa3 xu3Hu. OOpazoBaHUE LUCTHI MPU HEOIATOMPHUATHBIX
yCIIOBUSX cpelibl. MHOrooOpasue npocredmx. 3HaueHUEe MPOCTEHIINX B MPUPOJE U KU3HU
yenoBeka (0Opa3oBaHME OCAJOYHBIX IOpPOJ, BO30ymuTEeNnu 3a00sIeBaHUM, CUMOMOTHYECKHE
Bubl). [lyTu 3apaxeHuss yeloBeka U Mepbl NPO(GUIAKTUKU, BBI3BIBAEMBIE OJIHOKIECTOYHBIMU
YKUBOTHBIMU (MaJISIPUIHBIN MIIa3MOIHI).

MHoOrokneTounble  XHUBOTHBIE.  KumeunomonoctHeie.  OOmas — xapaKTepUCTHKA.
Mectooburanne. OCOOEHHOCTH CTPOCHHS W JKU3HEICATCIILHOCTH. DKTOJEpMa W DHTOJCpMA.
BHyTpumnonoctTHoe u KJIeTo4HOe mepeBapuBaHue nuiu. Perenepamus. Peduiekc. becnonoe
pasmMHOkeHue (moukoBaHue). IlonoBoe pasmHoxkenue. ['epmadpoautusm. PaznenbHomosnble
KHILIEYHONOJIOCTHbIE. MHOroo0Opa3ue KHILIEYHOIOJOCTHBIX. 3HAUE€HHWE KHILIEYHOIIOJIOCTHBIX B
MPUPOJIE U )KU3HU YEJIOBEKA.

[Tnockue, kpyrisle, Koip4aTele yepBu. O0mas xapakrepucTuka. OCOOEHHOCTH CTPOEHUS U
KHU3HEIEATEIbHOCTH IUIOCKMX, KPYIJIBIX M KOJbYaThIX dYepBeil. MHorooOpasue depBeil.
[TapasuTnueckue MIOCKUE W Kpyrible uyepBH. LIMKiabl pa3BUTHS MEUYEHOYHOTO COCAJIBIIMKA,
OBIYbEro LENHS, YeOBeYeCKOr ackapupl. UepBH, UX MpUCHIOCOOIEHUS K MapasuTU3My, BpEL,
HAaHOCHMBIIl YEJIOBEKYy, CEJIbCKOXO3SHCTBEHHbIM pPACTEHHSIM W KMBOTHBIM. Mepbl 10
OPENYNPEXACHUI0  3apaXeHWsl  Mapa3suTU4YEeCKMMHM  uepBsaimu.  Ponb  uepBel  Kak
MOYBOOOpa3oBaTENCH.

Unenuctonorue. OOmas xapaktepuctuka. Cpenbl >KU3HH. BHelmHee M BHYTpEHHEe
CTPOCHUE WIEHHUCTOHOTMX. MHoroo0Opasue ujJeHHCTOHOTUX. llpeacTaBuTenu  KIJIaccos.
PakooGpa3nbie. OCOOEHHOCTH CTPOCHUS W KU3HENESTEIbHOCTH. 3HAYCHHE PAaKOOOpPa3HBIX B
IpUpOJIe U KU3HU yenoBeka. [laykooOpasHbie. OCOOEHHOCTH CTPOEHUS U KUZHEJEATEIbHOCTH B
CBSI3M C )KM3HBIO Ha cymie. Kiemu — BpeAuTenu KyJabTypHbIX PACTE€HUN U Mepbl 00pHOBI C HUMHU.
[TapazuTnyeckue Kiemu — BO30OYIUTEIH U MEPEHOCYUKH OMACHBIX Oose3Hel. Mephl 3aluThl OT
kiemeil. Ponp kimemield B mouBooOpasoBanuu. Hacexomble. OcoOEHHOCTH CTPOEHUS U
KU3HEAEITeNbHOCTU. Pa3MHOXKEHHEe HACEeKOMBIX W TUIBI pa3BuTusa. Hacekomble, cHMXarolue

YUCIICHHOCTh BpenuTtenied pacteHuid. I[loBeneHne HACEKOMBIX, HWHCTUHKTBL. Mepbel 110



COKpAILIEHUIO YMCIEHHOCTH HACEKOMBIX-BpeAUTEIeH. 3HAUCHUE HACEKOMBIX B NMPUPOJIE U )KU3HU
YeJI0BEKa.

XopaoBeie.  OOmass  XapakTepUCTHKA.  3apOJBIIIEBOE  Pa3BUTHE  XOPIOBBIX.
Cuctemarudeckue rpymmbl XopaoBbiX. [loarun becuepennbie (mannernuk). [Toarun Yepennsie,
i [To3BoHouHBIe. Pb1ObI. O01Ias XapakreprcTuka. MecTooOuTaHue U BHELIHEE CTPOECHUE PHIO.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS M MPOIIECCOB KU3ZHEAEATEIHHOCTH. [IprucnocobieHHOCTh
peI0 K ycioBusM oOuTaHus. OTIWYMs XPALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHoxeHwme,
pasBUTHE M MUrpauus peld0 B mpupoae. MHorooOpasue pblO, OCHOBHBIE CHCTEMATHYECKHE
rpynisl pe6. 3HadeHue pel0 B IPUPOJIE U KU3HU YesloBeKa. X035 CTBEHHOE 3HaYeHue PhIO.

3emHoBOAHBIe. O0mas xapakrepuctuka. MectooOuTanue 3eMHOBOAHBIX. OCOOEHHOCTH
BHEIIIHETO W BHYTPEHHETO CTPOCHUS, MPOIECCOB JKU3HEACATEIBHOCTH, CBSA3aHHBIX C BBIXOJOM
3eMHOBOJHBIX Ha cymry. lIpucnocoGneHHOCTh 3€MHOBOJAHBIX K JKM3HM B BOJE M Ha CyIle.
Pa3MHoOeHHEe U pa3BUTHE 36MHOBOIHBIX.

[Tpecmbikatonecs. OOmas xapakTepucTHka. MeCTOOOMTaHWE TPECMBIKAIOIIUXCS.
OCOOCHHOCTH  BHEIIHETO W  BHYTPEHHETO CTPOCHHUS  IpecMbIKaromuxcs. llpomeccs
KHU3HEIeATeIbHOCTH. [Iprucrnoco6ieHHOCTh IPECMBIKAIOLIMXCS K J)KU3HU Ha cyile. PazMHOXeHue
U pa3BUTHE NpecMbIKaroIuxcs. Pereneparus.

[Ttuner. OO0mas xapakrepuctrka. OcOOEHHOCTH BHEIIHETO CTpoeHUs NTull. OcOOEHHOCTH
BHYTPEHHETO CTPOCHHS W TIPOIIECCOB JKMU3HEAESATENBHOCTH NTUI. IlpucmocoOmeHus mTui K
nonéry. IloBenenue. PazMHoxeHMe U pa3BuTHE NTULL. 3a00Ta 0 MOTOMCTBE. Ce30HHbBIE SABICHUS
B )KM3HU NTHUL. MUTpaliuy NTHILL, UX U3yYCHHE.

Mnrnekonurarommme. OOmas  xapakrtepuctuka. Cpenbl  KM3HM — MIJICKOTTUTAIOIINX.
OCOOCHHOCTH BHEIIHETO CTPOCHHUS, CKeJeTa M MYCKYJIAaTyphl, BHYTPEHHETO CTpPOCHUSI.
[Tporecchl XKU3HENEATENBHOCTH. Y CIIOKHEHHE HEPBHOM cucteMbl. [loBeieHre MIEKOMUTAIOIIUX.
PasmHuoxenue u pazputue. 3a00Ta 0 HOTOMCTBE.

YesoBek — OuocoumajbHblii BuA. Hayku o denoBeke (aHatomusi, (QHU3MOJIOTHSA,
TICHIXOJIOTHS, aHTPOMOJIOTHS, THUTHEHA, CAaHUTAPHs, SKOJOTHS YelOBeKa). MeTOoAbl W3ydeHUs
OpraHu3Ma 4YejoBeKa. 3HAueHHWE 3HAHMW O 4YeloBEeKe Ui CaMOIIO3HAHMUA W COXpaHEeHHUs
310poBbsi. OCOOEHHOCTH YeIoBeKa Kak OMOCOLHMAILHOTO CYIEeCTBA. MeCTO yelloBeKa B CUCTEME
opraHuueckoro mupa. YenoBek Kak dYacTb npupoisl. CuctemMaruyeckoe MOJI0KEHNE
coBpeMeHHOro uenoBeka. CXOJCTBO ueioBeka C¢ MilekonmurTarommmu. OTiaudue yenoBeKa OT
npuMaToB. JloKa3zaTenbCTBa HKMUBOTHOTO MPOMCXOXKACHUS UeloBeKa. UYenoBeK pa3yMHBIM.
AHTpomOreHes3, ero 3ranbsl. buonornyeckue u couuanbHble (HaKTOPhl CTAHOBJICHUS YEJIOBEKA.

UYenoseveckue packl. CTpyKTypa OpraHu3Ma 4ejJoBeKa.



Tunbel TKaHed OpraHu3Ma 4eJIOBEKa: SIHTENNAIbHBIC, COCAVMHUTENbHBIC, MBIILICYHBIE,
HepBHas. CBOHCTBa TKaHeH, MX GyHKUuU. OpraHbl U cucTeMbl OpraHoB. OpraHusM Kak eIuHOe
nenoe. B3auMocBs3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTA3a.

HeliporymopanesHas perynsauus. HepBHas cucrema yenoBeka, €€ opranu3anus U 3HaYeHHeE.
Hetiponsl, HepBBI, HEpBHBIC y3ibl. Pedekce. PednekropHas nyra. Penenropsl. JIByxHelpoHHbBIS
U TpéxHeHpoHHbIe peduiekTopHble Ayru. COMHHON MO3T, ero cTpoeHue u QpyHkiuu. Pedrexco
CUHHOTO Mo3ra. ['0oBHOI MO3T, ero ctpoenue u GyHkiuu. bonpmwue momymapus. Peduekcs
roJIOBHOTO Mo3ra. be3yciioBHbIE (BpPOXXKIEHHBIE) M YCIOBHBIC (NMPHOOpETEHHBIE) pedIIeKCHI.
ComaTnueckas HepBHas cUcCTeMa. BereraTuBHas (aBTOHOMHas) HepBHas cucrema. HepsHas
cucTema Kak eauHoe uenoe. Hapymenus B pabote HepBHOM cucTeMbl. ['yMopanbHas perymsius
¢yHkuuil. OHnokpuHHas cucreMa. JKenmesbl BHyTpeHHEH cekpeuuu. JKenesbl cMellaHHOM
cekpenuu. 'OpMOHBI, UX pOJIb B PEryisauuu (GU3NONOTHUECKUX (PYHKUIMN OpraHusma, pocta u
pazButusa. Hapymenue B paboTe HSHAOKpUHHBIX >Ken€3. OcobeHHOCTH pPeQIEeKTOpHON U
TYMOPJIBHOM Peryssiuy (yHKIMNA OpraHu3Ma.

Onopa u ABW)XEHHE. 3HAUEHUE OIOPHO-ABHUraTeslbHOro ammnapara. CKejleT 4eoBeka,
CTpoeHHe ero otaenoB U QpyHkuuu. Koctu, Ux XMMHUECKHUN COCTaB, CTpoeHue. THIbl KOCTEH.
Poct kocreit B nnuHy u tonumuHy. CoennHeHne kocteil. Ckener ronoBbl. CKeNeT TyJIO0BUILA.
Ckener XoHeuHocTeli W uX 1oscoB. (OCOOCHHOCTH CKeJieTa 4YeJIOBEKAa, CBSI3aHHBIE C
NPSIMOXOKJICHUEM M TPYIOBOM JAedaTenbHOCThI0. MblmeyHas cuctema. CtpoeHue U QyHKIUU
CKEeJNIeTHBIX MblIlI. PaboTa MBI cTaTHYeCKas W JUHAMUYECKas, MBIl crudaTenu u
pasrubarenu. YTowmsieHue Mulmn. ['unonuHamus. Ponb  JBUTraTrenbHOM AKTUBHOCTH B
COXpaHEHUH 310pOBbi. HapylieHus: onopHo-aBUraTeIbHOW CUCTEMbI. BO3pacTHbIE U3BMEHEHHS B
CTPOECHHUH KOCTEM.

BuyTpenHss cpena opranuzMa. Buyrpennss cpena u e€ pyHkuuu. DopMeHHbIE 3JI€MEHTHI
KPOBU: JPHUTPOLUTHI, JEUKOUUTHI U TPOMOOUMTHL. MaslokpoBue, ero mnpuduHbl. KpacHbii
KOCTHBI MO3I, €ro pojb B opranusme. [Imasma kpoBu. IIOCTOSIHCTBO BHYTpEHHEW cCpenabl
(romeocta3). CeépthiBanue KpoBu. ['pynmbl kpoBu. Pesyc-dakrop. IlepenuBanue KpoBH.
JonopctBo. UMMyHHUTET U ero Buabl. DakTOpbl, BIUAIOIIME HA UMMYHUTET (MPHOOpETEHHbIE
UMMYHOJAC(PHUINTHI): PpaJAUALUOHHOE OO0JIyueHHe, XWMHYECKOe OTpaBlieHHE, TOJI0JaHHe,
BOCHajieHue, BUpycHble 3a0oneBanus, BUU-undexnus. BunoukoBas xenesa, iuMparnyeckue
y3i1bl. Bakuunsl 1 jgeueOHble chIBOpOTKH. 3HaueHue padot JI. Ilacrepa u M.U. MeunukoBa no
W3Y4YEHHIO UIMMYHHTETA.

KpoBoobpamenue. Opranbl kpoBoobOpamienus. Ctpoerne u padora cepana. ABTOMATU3M
cepama. CepaedHblid IUKI, €T0 JUIUTEIBHOCTh. BONBIION M Majblii KpyrH KpOBOOOpaICHUSI.

JBmwxkenne kpoBu 1o cocynam. Ilymbc. Jlumdarnyeckas cuctema, JuMpOOTTOK. Perymsius



JEATeTLHOCTH CepJilla U COCYIOB. [ MrueHa cepaeuyHo-cocyaucTor cuctemsl. [IpodrmakTuka
CEpJICYHO-COCYIUCTHIX 3aboseBanuii. I3mepenue KpoBsHOTO AaBiieHus. OnpenencHue myiabca u
Yrclia CEPJCYHBIX COKpAIICHWA B TOKOE M IOCJE JTO3WPOBAHHBIX (PH3UYECKHX HArPY30K Y
YyelloBeKa.

Hpixanue. [{pixanue u ero 3nauenue. Opransl apixanus. JI€rkue. B3aumMocBsA3b cTpoeHus 1
¢yHkuuii opraHoB napixaHus. ['a3000MeH B NETkuX M TKaHsaX. KuzHeHHas EMKOCTh JETKHX.
Mexaau3mbl  JbixaHusi. JlpIxarenapHble JBUKCHHS. Perymsnus neixanus. HHpeEKInOHHBIC
0oJe3Hu, Mepenaroluecs: 4yepe3 BO3AyX, MPEeAyNpexIeHHE BO3AYIIHO-KaleIbHbIX WH(EKIIHA.
Bpen TtabakokypeHnusi, ynorpeOaeH!sl HAPKOTUUECKUX U TICUXOTPOMHBIX BellecTB. Peanumarusi.
OxpanHa BO3IyLIHOM CpeIbI.

[Turanue u numeBapenue. [lurarenpHbIe BENIECTBA U MUILEBBIE TPOAYKTHI. [IuTanue u ero
3nauenue. IlumeBapenue. Opranbl nuiieBapeHusi, Ux crpoeHue U GyHKIUH. DepMEeHThI, HX
ponb B nunieBapeHuu. [lumesapenue B poToBoit monoctu. 3y0sl U yxoa 3a HuMH. [IuieBapenue
B JKENyJKe, B TOHKOM M B TOJICTOM KHUIICYHHKE. BcachiBaHWE MNHUTATEIBbHBIX BEUIECTB.
BcacwiBanue Boapl. [lumeBapuTenbHbie *Kene3bl: MEYEHb U MOKETYI0UHAs JKelle3a, UX POJb B
MUIIEBApEHUU.

OOmeH BelecTB U TpeBpareHne dHeprur. OOMEeH BELIECTB U MpeBpalieHHe YHEPTUU B
opranusMme uyesnoseka. [lmacTuueckuil u sHepreTueckuii 0oOMeH. OOMeH BOJbl U MUHEPATIbHBIX
coneii. OOMeH O€enKOB, YIJIEBOJOB W KUPOB B opranusMme. Perymsmus oOMeHa BelIECTB U
MpeBpalleHusl 3Hepruu. ButamMuHbl U UX ponb i opranu3ma. IlocTynneHue BUTaMHHOB C
numed. CHUHTe3 BUTAMMHOB B OpraHu3Me. ABHTAMHHO3bI M THIIOBHUTaMHHO3bl. CoOXpaHEHue
BUTAMHWHOB B TTHIIIE.

Crpoenne u Qynkiuu koxu. Koxka m e€ mpousBomubie. Koka u TepMoperynsius.
Brnusinue Ha KOy (haKTOPOB OKPYXKAIOIIEeH Cpebl.

Brinenenue. 3nauenue BbiaeneHus. Opranbl BeiaeneHus. Opranbl MOYEBBIIETUTEIbHON
CHUCTEMBbI, WX CTpoeHHe u (yHKIUA. MHUKpPOCKOHYEecKoe CTpoeHue Tmodku. Hedpow.
OO6pa3oBanue mMouu. Perymsius MoueoOpa3oBaHUsl U MOYCHUCITYCKaHHS. 3a00JIEBaHMs OPTaHOB
MOYEBBIJIETUTEIBHON CUCTEMBI, UX MPEIYNPEKICHUE.

Oprasbl 4yBCTB U CEHCOpHBIE cUCTeMbl. OpraHbl 4yBCTB U MX 3HAaY€HUE. AHAINU3ATOPHI.
Cencopnbie cuctemsbl. ['na3 u 3penue. Ontuyeckas cucteMa riaza. CeryaTka. 3pUTENIbHBIE
penenTopsl. 3puTenpHoe BocnpusaTre. Hapyiienus 3peHust ¥ uX NPUIUHBL.

Yxo u ciyx. CrtpoeHne u (YHKIIMU opraHa ciyxa. MexaHU3M pabOThl CIyXOBOTO
ananmuzaropa. CiyxoBoe Bocmpusitue. OpraHbl paBHOBECHSI, MBIIIEUHOTO YYBCTBA, OCSI3aHUS,
0OOHSIHHSI M BKYyCA.

B3anmoneiicTBre CEHCOPHBIX CHCTEM OpraHU3Ma.



[ToBenenne u mncuxmka. [Icuxuka w moBeneHue dyenoBeka. [IOTPEeOHOCTH W MOTHBBI
noBenenus. CouuanbHas OOYCIOBICHHOCTh IIOBEICHUS YelOBeKa. PeduiekropHas Teopus
noBe/icHus. Briciast HepBHasI AeATEIBbHOCT uenoBeka, padotel .M. Ceuenosa, W.I1. T1aBnoBa.
Mexanusm oOpazoBanus yciaoBHbIX pednekcoB. Topmoskenue. J[unamMmuyeckuit crepeotun. Poib
FOPMOHOB B IOBeJIeHHUU. HaclieqCTBEeHHbIE M HEHACIEACTBEHHBIE MPOrpaMMbl IOBEACHUS Y
yenoBeka. [IprcrnocoburenbHblil XapakTep moseneHus. IlepBas u BTopasi CUTHAJIbHBIE CHCTEMBI.
ITo3HaBaTenbHasg neATENbHOCT, Mo3ra. Peub u MblmieHue. [lamMare 1 BHUMaHHE. DOMOLMU.
WuauBuayanibHble  OCOOGHHOCTH — JIMYHOCTU:  CIOCOOHOCTH,  TEMIIEpAaMEHT,  XapakTep,
o1lapEHHOCTh. THUIIBI BhICIIEH HEPBHOM JEATEIBHOCTH U TeMiiepameHTa. OCOOEHHOCTH MCUXUKU
yesioBeka. COH U ero 3HaueHue.

Tema 4. XuMHYecKHUil cOCTaB U CTPOEHHE KJIETKH

XHUMHUUYECKUH COCTaB KJIETKH. XMMHUUYECKHE FIEMEHThI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHepanbHble BemiecTBa. @OYHKIMM BOJAbl M MHUHEPAIbHBIX BELIECTB B KIETKE.
[Tonnepkanue 0CMOTUYECKOTO OajaHca.

benku. CoctaB u cTpoeHne OEKOB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmeble
M 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiictBa OenkoB. buomornueckue ¢yakuun OenkoB. DepmMeHTHI — OHMOJOTHYECKHE
karanu3aTopel. CrpoeHue QepMeHTa: axKTHUBHBIA LEHTp, cyOcTpaTHass CHeuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.

VYrneBoapl: MOHOCaxapuabl (TH0K03a, prlo3a 1 1e30Kcuprud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  Tpurmuuepuabl, Qochomunuasl, crepounsl. 'mapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JJHK u PHK. HykneoTuibl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kimerodnass Teopus — mpuMmep B3aUMOJCUCTBHUS HIEUH U
¢akToB B HayyHOM IO3HaHMHM. MeToapl H3yueHus KieTkd. KieTka Kak ILeJocTHas >KuBas
cucrema. OOmue NMpHU3HAKM KIETOK: 3aMKHYTas HapykHas memOpana, monekynsl JIHK kax

T€HETHYSCKUH afnrapar, CUCTeMa CUHTC3a Oenka.



Tunsl KJIETOK: JyKapuoTHUeckas | mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMUKC, UX (DYHKLIHU.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunael mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KT'YyTUKU. DYyHKIIMU OPraHOUA0B KIIETKU. BrimtoueHus. Sapo — peryasaTopHblid HEHTP
kietkn. CTpoeHue sapa: siaepHas 000J04Ka, KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcIOpT BEIIECTB B KIIETKE.

Tema 5. 7KuzHenesiTeIbHOCTh KJIETKH

OOMeH BemiecTB, WM MeTaboau3M. AccuMuisanus — (TUTACTHYECKUH  OOMEH) u
JUCCUMUIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPaHEHHsI BEIIECTB W SHEPTUH B MOHUMAHUU MeTabonu3Ma. THiel oOOMEeHa BEIeCTB:
aBTOTPOQHBIN U reTepoTpodHbIit. Ponb hepMeHTOB B 0OMEHE BELIECTB M MPEBPAIICHUN SHEPTUU
B KJIETKE.

®otocunre3. CBeroBas u TemHoBas (a3el (orocuHTe3a. Peakunum QorocunTe3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a JIJIs KU3HU Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HaUeHHE XEMOCHHTe3a Ui JKU3HU Ha
3emuite.

OHepretuyeckuii oOMeH B  KieTke. PacuierieHne  BeIIECTB, BBIACJIEHHE WU
aKKyMYJIMPOBAaHHUE HEPTUH B KJIETKE. DTalbl JHEpreTHueckoro ooMeHa. I mukomms.

bpoxxenne u ero Buuael. KuciopogHoe OKuCIEHHE, WIM KJIETOYHOE JIBIXaHHUE.
OxucnurensHoe GochopunupoBanue. IHHEKTUBHOCTH FHEPIETUUECKOTO OOMEHA.

Peakuun wmarpuuHoro cunte3a. [‘enernueckas wunpopmanus u JIHK. Peanuzanus
TeHeTHYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢popMbl ku3HU — BUPYChl. OCOOEHHOCTH CTPOCHMSI U KU3HEHHOIO ILUKJIA
BUpycoB. bakrepuodaru. bonesnu pacteHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
OOpartHasi TpaHCKpUIIIKS, peBepTa3a U uHTerpasa. [Ipodumiakruka pacnpocTpaneHus] BUPYCHBIX
3a0o0JieBaHUM.

Tema 6. PasMHoKeHUe U MHANBHIYAJIbHOE PAa3BUTHE OPraHU3MOB



Kierounslii 1MKJI, WM >KU3HCHHBIM WK KieTku. MHTepdaza m mwmros. [Iporeccsr,
npotekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruyeckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kierkun — murto3. Cragum muto3a. Ilpouecchl, mpoucxopasiiue Ha pa3HBIX
cTaauax MuTo3a. buonoruueckuii cmpica mutosa. ITporpaMmmupyemast rudesb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHS OpraHU3MOB: Oecrojioe M moyioBoe. Buabl Oecrnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPIaHM3MOB, €0 3HAYEHUE IS
cenekuuu. [TomoBoe pa3MHOXKEHHE, €TO OTINYHUS OT OECIOI0TO.

Meiio3. Cragun meiio3a. Ilponeccel, npoucxondmue Ha crtaausx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

['ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y KHBOTHBIX. [10JIOBBIE JKeJe3bI:
CEeMEHHUKU M suyHHKH. OOpa3oBaHWE M Pa3BUTHE MMOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AilleKIeTKa) — chepMatoreHe3 W ooreHe3. (OCOOEHHOCTHM CTpOCHHUS SHUIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOr€HE3). OMOpHUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpysIsaius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHS.

Tema 7. HacjieACTBEHHOCTh M MK3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTwku. VcTopusi pa3BUTHUA TE€HETHKHA. Poiib LUTOJNIOTMH U
HMOPHOJIOTHN B CTAHOBJICHUU FeHETHKHU. BKilag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOTMYECKUH, LUTOIeHETHUYECKUH, MOJIEKYISpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKHE MOHATHUSA. [ eHeTnueckass CHMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEOBaHWs  INPHU3HAKOB, YycTaHOBIeHHble [.  Menaenem.
MoHorubpuaHoe ckpeluBaHie. 3aKoH eIMHO-00pa3ust THOpUI0B nepBoro nokonaeHus. [Ipasuio

JOMUHHUPOBAHUA. 3aKoH paciCiiJICHUA ITPHU3HAKOB. I'mmoTe3a YUCTOTHI rameT.



JurubpunHoe  ckpeuuBaHue. 3aKOH HE3aBUCHMOTO  HAcle[OBaHUSA  IMPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATUM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

XpOMOCOMHAsI TEOPHsI HACJIEICTBEHHOCTH. ['eHeTrka mosa. XpoMOCOMHOE OIpEAEIICHUE
nosia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble M T€TepOraMETHBIE OpPraHU3MBI.
HacnenoBanue npu3HakoB, CUEIICHHBIX € ITOJIOM.

N3menunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIEACTBEHHAsI M HAcieAcTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
BapuannonHsbiil psg u BapuauroHHas kpuas. Hopma peaknuum npusnaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC MPU3HAKH M MX HOpMa peakiuu. CBoicTBa MOIU(DUKAIIMOHHOW M3MEHYHBOCTH.
HacnencrBennas, uiayd reHOTUIIMYECKAs, M3MESHUNBOCTE. KoMOMHATUBHAS M3MEHYHUBOCTL. Melio3
U TOJIOBOM MpoIlecC — OCHOBa KOMOWHATUBHON M3MEHYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, TéHOMHbIE. YacTOTa U MPUYHHBI MYyTallUU.
Myrarenusie ¢akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEICTBEHHON m3menuynBocTr H.N.
BasuiioBa. BHesiaepHast Hac/IeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbl T€HETHKH 4YEJIOBEKa:
TreHealoTHYeCKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMUYECKUH, MOIEKYISIpPHO-
T€HETHYECKUM.

Tema 8. DBoIIOLIMOHHAS GHOJIOTHSI

[IpeanocbUIKM BO3HUKHOBEHUS HBOJIIOIMOHHOW TEOpHUH. ODBOJIIOLMOHHAS TEOpHUs U €€
MeCTO B OMOJIOTHU. BiusHIEe SBONOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa ABOMIONMK. [laneoHTONOTrHYECKHEe: TIOCIEOBATEIFHOCTh  IMOSIBIICHUS
BUJIOB B IMaJICOHTOJIOTUUECKON JIETOMHCH, TepeXxoHbie popMbl. buoreorpadguieckue: cxoacTBoO
u paznnuue (ayH U (HIop MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M PA3IAYHS
SMOpPHOHOB pAa3HBIX BHUIOB I03BOHOUYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJIOTUYHBIC, PYJUMEHTAPHBIE OPTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIUYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. [lpeanochuiki BO3HUKHOBEHHS JapBUHU3MA.
JIBuokylye CWIbl ABOMIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKECHHE TIpU
OTPAaHWYEHHOCTH PECypCoOB, HeEOMNpenenEHHas HW3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomtounu (CTI) u e€ ocCHOBHBIE MONOXKEHHSI. MUKPOIBOJIOLIHSL.
[Tomymsiiust Kak eIWHUIIA BUAA U SBOMIONHH. [[BrKkyme cuiibl ((hakTopbl) SBOJTIONWN BUIOB B
npupoje. MyTallmoHHBIN Mpoliecc U KOMOMHATUBHAS U3MEHYUBOCTD. [lonmyIsSIMOHHbBIE BOJIHBI U

npeiid teHoB. M3omsimuss w murpamnus. EcTecTBeHHBIM 0TOOp — HampaBIsAOmMN  (GakTop



sBosmonu. PopMbl ecTecTBEeHHOTO 0TOopa. [Iprcrnoco0IeHHOCTh OpraHU3MOB Kak pe3ylbTaT

sBomonu. [Tpumeps! npucnocobneHuit y oprann3zmMoB. ApoMopdo3bl 1 uano-agantanun. Bug u

BU000pazoBanue. Kpurepuu Buga. OcHOBHBIE (OpPMBI BHI000pa30BaHHS: TeorpaduvecKoe,

sKosoruueckoe. MakposBomonus. Dopmbl  3BOJIOLNUU:  (QUIETHYECKas, JAUBEpPreHTHas,

KOHBEpreHTHasi, mnapamwienbHas. HeoOpatumocts  sBomonuu.  [IpoucxoxxneHue — oT

HecHelalIn3upoBaHHbIX MpeakoB. [Iporpeccupyromas cnenuanu3anns. AfanTuBHAas pajguanus.
Tema 9. Bo3HUKHOBeHHE H Pa3BUTHE )KM3HU Ha 3emiie

JlonayuyHble MpeACcTaBiICHUS O 3apOXKACHUM KU3HU. HaydHble TMIOTE3bl BOBHUKHOBEHUS
KU3HM Ha 3emuie: aOHoreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMUYECKOW 3BoJronn. Havanbabie 3Tansl Ouonorudyeckoi spomtonun. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BoItoLUsL. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazgutne xu3nm Ha 3emsie mo dpam u nepuoaaMm. Karapxein. Apxeiickas U
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKHUH, €BOHCKHM, KaMEHHOYIOJbHBIN, MepMcKUil. Me3o30iickas 3pa U e€ NepuoJbl:
TPHUACOBBIH, OpcKuil, MenoBol. KaitHo30lickas 3pa 1 €€ nepro/pl: NaJeoreHOBbIN, HEOT€HOBBIN,
AHTPONOTE€HOBBINA. XapaKTepUCTHKA KJIUMaTa U TeoJIOTMYECKUX MmporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMMA PACTUTEIILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUH H IKUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMUPAHUE TPYII KUBBIX OpraHu3MoB. CUCTEMa OPraHMYECKOro Mupa
KaK OTpaK€HHE BOJIOLUU.

PazButne xuBOTHOTO MHpa Ha 3emie. DBOJIONMOHHOE Pa3BUTHE >KMBOTHOTO MHpa Ha
3emiie. YCIOXKHEHUE UBOTHBIX B Ipollecce 3BOMIONMM. Jloka3zaTenbcTBa SBONIOIMOHHOTO
pa3BUTHs KUBOTHOrO Mupa. Ilaneonronorus. Mckonaemble OCTaTKU KMBOTHBIX, UX M3yUEHHUE.
Meroasl M3yueHHs MCKONAEMbIX OCTaTKOB. PecraBpamus ApeBHUX KUBOTHBIX. <«OKuBbIE
HCKOITaeMbIe» JKMBOTHOTO Mupa. [IporcxoxkaeHre MHOTOKJIETOYHBIX JKMBOTHBIX. OCHOBHBIC
ATambl ABOJIONHMHA 0eCrO3BOHOYHBIX. OCHOBHBIE ATallbl BOJIOIHMH TMO3BOHOYHBIX YKUBOTHBIX.
Brimepiiue KMBOTHBIE. DBOJIIOLMS  4YeNOBEKAa. AHTPOMNOJIOTHS Kak Hayka. Pa3Burtue
MPEACTABICHUI O MPOUCXOXKACHUM 4esloBeka. Meroasl u3ydeHus: antpornoreHeza. CxoacTsa u
pa3ianurs 4eJoBeKa U KUBOTHBIX. CHCTEMaTHUYECKOE IMOJIOKEHHE YesoBeKa. [IBuxkKyiue cuibl
(paxToprr) anTpomoreHe3a. HacneiacTBeHHass HM3MEHUYMBOCTH UM €CTECTBEHHBIM  OTOOpP.
OOmmecTBeHHBI 00pa3 KU3HU, WU3TOTOBJICHHE OPYAHWH TpyAa, MbIIUIeHUE, pedb. OCHOBHBIE
CTaJM W BETBM DHBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKH, YenoBek ymenblid, Yenoek
npsAMoxosmuid, YemoBek HeaHIaepTadbCKui, YenoBek pasymubii. Haxoakum wuckomaeMbIxX

OCTaTKOB, BpeMsI CYIIIECTBOBaHUs, 00JIaCTh PacHpOCTpaHEHUs, 00bEM TOJIOBHOTO MO3Ta, o0pa3



XKU3HH, opynus. YenoBedeckue packl. OCHOBHBIE OOJIBIIIME Pachl: €BPOMCOUTHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONHAsl (SKBAaTOpUalibHAs), MOHIOJOMAHAS (a3uaTrcko-amepukaHckas). YepTsl
IpUCIOCOOJICHHOCTH TPEACTABUTENICH UENOBEYECKUX pac K YCIOBHUSAM CYHICCTBOBAHMSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

Tema 10. Opranu3mbl 1 OKpYy:KawIiuas cpeaa

DKOJIOTHSl KaK HaykKa. 3aJayd ¢ pas3elibl JKOJIOTMH. MEeTOoJabl SKOJOTHYECKHX
UCCIIEIOBaHUA. DKOJIOTMYECKOEe MHPOBO33PEHHE COBpPEMEHHOro uenoBeka. Cpenpl oOuWTaHHS
OpraHU3MOB: BOJIHAs, HA3€MHO-BO3IyIIIHAS, [IOYBEHHAs!, BHYTPUOPTraHU3MEHHASI.

Oxonoruyeckue (aktopsl. Kiaccudukanus skonoruueckux (QaxTopoB: aOMOTUYECKUE,
OMOTHYECKHE W aHTPOINOTreHHble. JIeHCTBHE HKOJIOTMYECKUX (PAKTOPOB Ha OPTraHU3MBL
AbGuotnueckue (BakTOpBI: CBET, TeMIlepaTypa, BiIakHOCTh. DoTomepuonusm. [Ipucnocobnenus
OpraHU3MOB K JeHCTBUIO abuotuyeckux QaxtopoB. buomornyeckue putmbl. buortuueckue
dakTopbl. Buasl 6MoTHYecKuX B3aUMOJEUCTBUN: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOHO3 U €ro
dopmbl.  [lapasutusMm,  Koomepauus, MyTyajdu3M, KOMMEHCAIN3M  (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIIN3M, HEHTPATTU3M.

3HaueHue OMOTUYECKUX B3aMMOJCHCTBHI JUIsl CYIIECTBOBAHMS OPraHU3MOB B MPUPOIHBIX
cooO1iecTBax.

DKOJIOTUYECKHE XapaKTEPUCTHKU Tmonyasimud. OCHOBHBIE TOKA3aTeld  IOMYJISIIHN:
YHCIICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTh, NPUPOCT, Murpanus. JIuHamunka
YHUCICHHOCTU TOMYJISIMU U €€ PEeryIsIus.

Tema 11. CoolmecTBa M 3K0JOrHYECKHE CHCTEMbI

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl — OHOLIEHO3a:  BHJIOBaf,
IPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHantel. CBsiz3u B OHOILIEHO3E.
Okonoruyeckne cucreMbl (3kocuctembl). IloHartme 00 »skocucremMe U OHOTrEOLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHThl HKOCHUCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BemiecTB W NOTOK 3HEPrHUM B sKocucTeMe. Tpoduueckue (MHILEBbIE) YpPOBHU
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE ITOKa3aTeld JKOCHCTEMBI: Omomacca,
IPOAYKIMS. DKOJIOTMYECKHE MUPAMUIBL: POIYKIIUH, YUCIIEHHOCTH, OOMACCHI.

[Tonstue o mnpuponHoM cooOmiecTBe. B3auMOCBsA3M OpPraHu3MOB B  IPUPOJHBIX
coobmiectBax. [lumieBbie cBsi3m B cooOmiectBax. [IumieBble 3BEHBS, IIEMU W CETH ITHTAHHUS.
[TpousBomuTeny, TOTPEOUTETHM W pa3pYIIMTENId OPTaHWMYECKMX BEMIECTB B TMPHUPOIHBIX
coobmiectBax. [Ipumepsl MpUPOIHBIX coOOIIeCTB (Jec, MpyA, 03€pO U JIpyrue MpHUPOTHBIE
coobmiectBa). CBOMCTBA IKOCHCTEM: YCTOHYNBOCTD, CAMOPET YL, pa3BuTre. CyKIeccHs.

buopa3znoobOpaszue kak ¢aktop ycTtounBocTH dKocucteM. CoxpaHeHHE OMOJIOTHYECKOTO

pasHooOpazusi Ha 3emiie. Yuenwe B.M. Bepnaackoro o Owuocdepe. I'panuripl, coctaB u



cTpyktypa Omocheprl. JKuBoe BemectBO u ero ¢yHkiuu. OcobeHHOocTH Omochepsl Kak
rI00amkHOM 3KocHcTeMbl. JlMHaMHuYeckoe paBHOBecMe W oOpaTHas CBsi3b B Ouocdepe.
KpyroBopotsl BemecTB #u OHOr€OXMMHUYECKHE IUKJIBI DJIEMEHTOB (yIiiepoja, asoTa).
3oHanbHOCTE OMochepsl. OcHOBHbIE OWOMBI cymu. YemoBedecTBO B Oumocdepe 3emiu.
AHTpOTIOreHHBIC U3MEHEHUs B Onocdepe.

['mobanbHbie dKONIOrHYecKHe MpobsaeMbl. COCyIECTBOBAHUE TPUPOJBI U UYEIIOBEYCCTBA.
Coxpanenue 6uopa3sHooOpa3us Kak OCHOBA YCTOMUMBOCTH Onocdepbl. OCHOBA palliOHAILHOTO
yIpaBJICHUS] IPUPOAHBIMH pECYpCaMU M MX UCIOJIb30BaHUE. [l0CTH)KEeHUsI OMOJIOTUH M OXpaHa

PUPOJIBIL.



