OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/XKETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUWE BbICIIEI'O ObPA3OBAHNMA
«OPJIOBCKUU I'OCYHAPCTBEHHbBI YHUBEPCUTET umenu U.C. TYPTEHEBA»

INPOI'PAMMA BCTYIHUTEJIBHOT'O UCIIBITAHUSA
1o o0pazoBaTeILHON TPOrpaMMe BBICIIETO 00pa30BaHUS —
MporpaMMe MOJArOTOBKHM HAYUHBIX U HAYYHO-TIEIArOrM4ecKux KaJpoB
B aCUPaAHTYype
OI'BOY BO «OpnoBckuil rocyaapCTBEHHbI YHUBEPCUTET
umenn 1.C. TypreneBa»

CIIEIMAJIBHAA JUCHUITJIMHA

Hayunas cnermansHocTh 1.5.15. DKkomorus

2023



Coaep:xxanue nmporpaMmsbl
9KOJIOTUsI (B BUOJIOT'UN)

1.TeopeTudyecKkue OCHOBbI IKOJIOTHU

1.1. Micropus craHoBJeHHMS W Pa3BUTHS JKOJOIMH KAK Hayku. [IpeIuCTOpHS 5KOJIOTHH.
DJIEMEHTHI PKOJIOTHYECKUX 3HaHUH B 310Xy Bospoxknenus. MHTepec k «uctopum» opranu3zmos 17 — 18
BB. (K. broddon, I1.C. [Manmac u np.). DKOIOTHYECKHE WCCIICIOBAaHUS TEPBOI MOJIOBHHBI 19 Beka.
DKOJIOTUYECKHE acleKThl Onoreorpauyeckiux U 3BOJTIOMUOHHBIX uccienoBanuii (A. ['ymGonsar, A.
Hexannons, XK. b. Jlamapk, K.®. Pynse, U.JlapBun).

DKOJIOTHS KaK camocTosTeNnbHas Hayka. O0oco0seHre SKoIoruu B cucteme Hayk (O. ['ekkenb).
Okonorus B KoHIe 19 Beka, kak Hayka 00 amanranusx opranusmoB (H.A. Cesepuos, A.H. bekeros, E.
Bapmumnr).

BosnukHOBeHHE ydeHus o coodimiecTBax. BosnukHoBenue ¢utonenonoruu. Padorsr B.1. Bep-
Hajckoro, B.B. JlokyuaeBa. Yuenue 00 skocuctemax u Ouoreomeno3ax A. Tencmau, B.H. Cykauena.
Bo3HukHOBEeHHE U pa3BUTHE TOMYJISITUOHHON SKOJIOTHUH.

1.2. Tpeamer u 3a1a4n coBpeMeHHOIi 3Ko10rnH. MeToabl 3K010rnH. OCHOBHBIE 3AKOHDI
U NPUHOHUNBI 3KoJoruu. CTpyKTypa U 3a/ladydl COBPEMEHHOI skonoruu. [IpakTuyeckass 3HAUUMOCTb
HKOJIOTHUECKUXHUCCIICIOBAHUIA.

2. Opranusm ucpena

2.1. Dkonornyeckue (paKTOPLI M AAANTALUM K HEUM OPraHu3mMoB. [Tonsrue 06 sKojoruye-
ckux (hakropax. AOHOTHYECKHE, OMOTHYECKUE U aHTpONOreHHbIe (pakTophl. OOIIHME 3aKOHOMEPHOCTH
JEHCTBUS SKOJIOTHUECKUX (HPaKTOPOB Ha OpraHu3Mbl. I3MeHUHMBOCTH (haKTOPOB cpebl. AanTaius Ku-
BBIX CHCTEM K cpeae oburtanusi. OCHOBHBIC IMyTH amanTanuii. OU3HOIOTHYECKIEe OCHOBHI aanTaiuu
yenoBeka. Afantanus U romeoctas. Konnenmus obmiero aganrainuonnoro cuuapoma I'. Cenbe. IIpun-
IIUTIBI KOJIOTMYECKOH KiTacCH(DUKAITMHOPTaHU3MOB.

2.2. BausiHMe BasKHEHIIMX NPHPOIHO-KJIMMATHYECKHX (PAKTOPOB HA OPraHH3MbI.

2.2.1 Csem. JleiicTBre pa3HBIX yYacTKOB COJHEUHOIO CIIEKTpa HA )KUBBIE OpPraHU3MBI. PoIb
CBETa B J)KU3HH PACTCHHA. DKOJOTUIECCKHE TPYIIILI PACTCHUI IO OTHOIICHHIO K CBETY U MX aJallTHBHBIE
ocobeHHOCTH. CBET Kak yCIIOBHME OPUEHTAIMH >KUBOTHBIX. CIIOCOOBI CBETOBOM OpUEHTAIMH B Pa3HBIX
rpynmnax »XUBOTHBIX. Biusitaue ynbTpadnoIeTOBBIX, BUJIMMBIX U HH(PAKPACHBIX CIIEKTPOB HA OPTraHU3M
YyenoBeKa, crenuduueckue agantanud K HUM. OCHOBHBIE TPOMUIAKTUYECKUE MEPOTIPUITUS 110 H30e-
YKQaHUIO BPETHOTO BO3ICHCTBUS COJTHEYHBIX JTydel Ha YeIoBeKa.

2.2.2 Temnepamypa. DKONOTMYECKass BAIEHTHOCTh BHIOB 110 OTHOINEHUIO K TEMIIEPATYPE.
BnusiHue temneparypbl Ha pa3Hble CTOPOHBI KU3ZHEACSITENIbHOCTH OpraHu3MoB. OcoOEHHOCTH TeMIle-
paTypHOro pexuma pacteHuil. @opMbl pocTa B CBA3U C TeMIIEpaTypaMH MECTOOOUTaHUN. DKoJIoruye-
CKHE€ THUIIBI PACTEHUH MO OT- HOIICHUIO K TeMIeparype: TepMOPHIIbl, KpHOPHUIIBI, ME30(DUIIIIBL. 3aIIUT-
HbI€ MPHUCIIOCOOJIEHHS KapOYCTOMUMBBIX pacTeHuil: Mopdo-aHaToMuueckue, Hru3noIorndeckue, OHTO-
reHernyeckrue. OCOOEHHOCTH aJanTalli K HU3KUM TeMieparypaM. [loporu akTUBHOM KU3HEAESITEN b-
HocTH. Ce30HHBIE aJanTaluu KIEpPEeHECEHUIOXO0J0IHOro nepuoja. Jlucronaa. 3uMHMIA NOKOW pacre-
Hul. @a3bl r1yOOKOro U BBIHYKJIEHHOTO MoKos. CTpaTudukanus, sipoBu3anus. 3UMHE3€eJIeHbIe pacTe-
HUS. DKOJIOIMYECKHE pa3iIndusl XOJIOJOCTOMKOCTH pacTeHuil. Ce30HHast U CyTOYHasi TEPMOIEPUOANY-
HOCTh y pacteHuil. Cnenuduka TemioooMeHa y *KUBOTHbIX. [1oii- kuiioTepmus, romoioTepmMus, rete-
porepMmusi. CriocoObl PeryisiliMK TEMIEepaTyphl Tela y KUBOTHBIX. BinsHUe TemmnepaTypbl Ha XKHU3He-
JIeATeTLHOCTh YeJIOBEKa. AJTalTUBHBIC TTPUCIIOCOOICHUSI OpraHu3Ma 4ernoBeka (olmue, Gu3noaorunye-
CKHe, aHaTOMUYECKUE, KYIbTYpHBIE U COLIMAJIbHBIE).

2.2.3 Bnasicnocms. Ponb BIaKHOCTH B KU3HM HAa3eMHBIX opraHu3moB. IIpoGieMsl Bojgoobec-
neyeHus. Poilb TpaHCHHMpalnWMU B JKU3HEACATSIBHOCTH pacTeHHid. MHTEHCHMBHOCTh TPaHCIHpAIINH,
TpaHCIUPaOHHbIH KodddurmenT. [TyTn moctymniueHus Bobl B Ha3eMHbIE pacTeHHs. DKCTCHCHBHBIC U
WHTECHCHUBHBIC KOPHEBBIC CUCTEMbI. BIaKHOCTh yCTOWYHMBOTO 3aBSAaHUSI PACTCHUMH, €€ IKOJIOTHYECKOe
3HaueHue. [1oMKUIOruAPHYECKHE U TOMOMOTUAPHYECKHAE BUIBI. DKOJIOTHYECKHE TUIIBI HA3€MHBIX pac-
TCHWH 1O OTHOIIEHHIO K Boje. ['mrpoduTsl: TeHeBBle, cBeTOBbIe, »mupuUTHBIE. X aHaTtomo-
Mopdororuuecue u pusnonorunyeckre ocooennoctu. I'yrramus. Kcepodursl. OcoOEHHOCTH KOPHEBBIX



cucteM. CTpyKTypHBIE TIPUCIIOCOOICHHS K YMEHBIIICHUIO MIOTEPh BOJIBI (KCepoMophu3M). ATanTHBHBIC
4epThl CKIEPOPUTOB U CYKKYJICHTOB. Me30(huThI, UX pazHooOpasne U MIaCTHIHOCTh (KCEpOMe30(HTHI,
ademepbl U dheMepouIbl, ICUXPOPUTHI, KPHODUTHI). DKOIOTUIECKUE OCOOCHHOCTH BOJHBIX PACTCHHUIA,
ux Mopdosorusi. Boguslii pexxum ruipo@uros.
[Tytu mocTyIuieHHus W pacxojia Biard y >KMBOTHBIX. CIOCOOBI peryssiuu BOJHOTO OayiaHca y
KHUBOTHBIX: MOpQoJorudeckue, pusnonornyeckue, nmopeaeHueckue. Ilpumepsl agantanuii k KpaitHeMy
nedunuTy Biard. Pois BOJBI B )KU3HH YeJIOBEKA. AaNnTanuy 9eI0BeKa K ASQUIIUTY BOJIBI.

2.2.4 Uonusupyowas paduayus kax sxoro2udeckuii gpaxmop. PagnoakTuBHOCTb. Bubl HOHH-
3UPYIOIIEr0 M3Iy4YeHHs. o, [, Y, pEHTT€HOBCKOE, HEUTPOHHOE, TOPMO3HOE M3TY4YECHHs, UX OCHOBHBIE
XapaKTEPUCTUKHU U JICUCTBHE Ha opraHu3Mebl. [lormonienue u paccenBaHue U3aydyeHHs. ECTECTBEHHBIN
paauanuoHHblid GoH 3emin. PamnoHyKimabl 3eMHOM KOpBI M MX BKJIAJ B paauarimoHHbid ¢oH. KocMu-
94eCcKOe U3NMydyeHUe. AHTPOIIOTCHHBIN pananioHHbIA (oH. MICKycCTBEHHAs] KOHIIGHTpAIHsI U Tiepepac-
MIPE/ICIICHUE ECTECTBEHHBIX PAJIUOHYKINAOB. 3arpsi3HEHUE CPe/ibl HOBEUIIMMHU PAUOHYKIUAAMU sep-
HO-PHEPreTUYECKOTO MPOUCXOXKACHHUS. AHOMAIbHBIE €CTECTBEHHBbIE U AHTPOIOTECHHBIE TEPPUTOPUHU
MOBBIIIEHHOW paJnoaKkTUBHOCTU. [loBeneHHE NONTOXKUBYIIMX PATUOHYKIUAOB SAEPHO- dHEpPreTHde-
CKOT'0 MPOUCXOXKIEHUA B IKocucTeMax. [lyTu moctyruieHus: paAnoHyKIUI0B B Opranu3Mel. Mx pacmpe-
JIeJIeHHEe TI0 OpraHaM M TKaHsIM, HaKOIUIEHHE W BbiBeleHue. buonornyeckue >3dextsl paauanuu. Je-
TEPMUHUPOBaHHBIE MOPOroBbie 3 dexTrl. CToxacTuueckue (BEeposTHOCTHBIE) 0eCTIOPOTroBbIe (P (PEKTHI.
3aBUCHUMOCTh OHojoruueckoro 3¢dexra ot Buaa U3MydeHus. MexaHu3M JEeHCTBUS paJuallid Ha KH-
Bble opranu3Mel. [Ipsmoe u kocseHHoe Bo3zelicTBue. [lepsuunoe neiictBue. Ob6pazoBaHue CBOOOIHBIX
panukanoB. Panuorokcunsl. [ToBpexaaromee aeiicteue. JlyueBas 6ome3ns. [lepBuunas peakiusi opra-
Hu3ma. CkpeiThiii  nepuon  6onesnu.llepuoapasrapabonesnu,nepuoaBoccraHoBienus. Kiierouno-
MOJIEKYJIIPHBIE pEeaKUMu U UX nocienctsus. Kpurndeckue cTpykTypsl KIE€TOK. BHyTpuMoeKyasipHOe
¥ BHYTPHUKJIETOYHOE pacmpeseneHue sHeprun. Hapymenune oOMeHa BemiecTB W sHepruu. HapymeHue
byHkuii knetounsix MeMOpaH. [loBpexxnenue renoruna. Peakuuu opranunsma. Kpuruueckue cucre-
MbI: UMMYHHasi, HepBHasi, 3H10KpuHHas. [lonmynsauuonnsie peakiuu. [IpoOaemMbl 310pOBbsl HACEICHUS.
DKOCHCTEMHBIE PEAKINH Ha paualluoHHYyI0 Aeopmaluio cpeasl. HopmupoBanue o0aydeHus.

2.2.5 Bpems xax skonorumueckuii (axtop. I[MKIMYHOCTL OCYIIECTBIEHUS (PU3MONOTMYECKUX
¢yHkuuit oprann3MoB. buonornueckue putMel. BHemHue u BHyTpeHHHE pUTMBbl. CyTOYHBIE PUTMBI.
[TpunuBHO-OT/IMBHBIE pUTMBI. Ce30HHBIE pUTMBL. X aganTUBHBIAXapakTep.

3. OcHOBHBIE IPHPOIHbIE CPEIbIKH3HH.
OcHoBHbBIC IPUPOAHBIE CPeAbl OOMTAHMA: HA3eMHO-BO3YIIHAasI, BOJ- Has, I04YBA, JKUBbIE
OPraHu3Mbl.

3.1 Cneyugpura soonoii cpedvi obumanus. TINOTHOCTL U naBieHue. KHUCIO- POJHBIN PEKUM.
TemnepatypHsbie ycnoBusa. CBETOBOM pekUM. AJanTally KUBOT- HBIX U PACTEHUHN K YCIOBUSM CpEb.
CriocoObI OpHEeHTAIMH KUBOTHBIX B BOJIHON cpefie. OCHOBHBIE SKOJIOIMYECKHE 30HbBI OKe€aHa U MPECHO-
BOJHBIXBOJIOEMOB.

3.2 Ocobennocmu nazemno-6030ywnoti cpedvt obumarnus. OCHOBHON KOMILIEKC (DaKTOPOB.
Ajanrtanyu K >KM3HU Ha CyIlIe B CBSA3M C HU3KOHM IJIOTHOCTBIO BO3ayxa. CBeToBOM pexum. OcobeHHo-
CTH TEMIEPATYPHOTO peXHrMa; (OpMBI OCAIKOB U UX IKOJIOTHYECKast postb. COCTaB M IBUIKEHUE BO3TY-
xa. Ponp BeTpa B sKkonoruu BHUIOB. BiusiHue morojsl M KiauMata. ['eorpaduueckas 30HaJIbHOCTh U
BEPTUKAIHHASIIOSCHOCTb.

3.3 Iouea xax cpeda obumanus. Crenudrka MoUBbI Kak TpexdazHoil cucteMbl. OcoOEHHOCTH
TEMIIepaTypHOTO, BOJHOTO W BO3IYIIHOTO peXUMOB. [ ryOnHa 3acenenus. [I10THOCTh KHU3HH B MTOYBE.
[TouBa kak mpuMep Cpeibl, CO37aBaeMOl KU3HEIEITEIbHOCThIO OPTaHM3MOB. DKOJOTHUYECKas CIelH-
¢dbrKa MUKPO-, M€30- U MaKpO(hayHBITOYB.

3.4 JKuevie opeanusmel kax cpeda obumanus. Iapasutusm. Cnenuduka ycnoBuii oOUTaHuUs
BHYTPEHHUX MApa3UTOB: MOCTOSHCTBO XUMH3Ma CpeJibl, OOMIINE MUIIH, OTPAHUYEHHOCTh MPOCTPAHCTBA,
YCIIOBHS JTBIXAHWSI, OTIOCPEOBAHHOCTh TEMITEPATYPHBIX BO3JACUCTBHUI CpeIbl Yepe3 OPraHu3M XO3sSHHA.
OCHOBHBIE HKOJIOTHUECKUE aJJalTalliid BHYTPEHHUX Napa3uToB. OCOOEHHOCTH HApY>KHOTO Mapa3UTU3-
Ma.

3.5 Cpeowt scusnedesmenvrocmuuenosexa.



[IpousBocTBEeHHAs cpefa. DIEMEHTHI )KM3HEHHON Cpelbl YeNIOBEKa: COIMaIbHO-OBITOBAs cpeaa
(Tropojckasi ¥ KUITMIITHAS ), TPyAOBast (MMPOM3BOJICTBEHHAs) Cpe/ia, pekpeanronHas cpeaa. Cormo’Kocu-
creMbl. X xapaktepucTuka. B3auMOOTHOIIEHUS YET0BEKA C DIIEMEHTAMU €TI0 )KU3HEHHOM CPEJIbI.

4. Kuznennnie GOPMBIOPraHU3MOB.

dopmoobpasyromiee BIUsHUE (PAKTOPOB Cpedbl Ha JKUBbIE OpraHu3Mbl. [IOHATHE O KU3HEHHOM
¢dopme pacreHHui u KUBOTHBIX. [IprcriocoduTenbHOe 3HaYe- HUE BbIpAaOOTKHU KU3HEHHbIX (opM. Kiac-
cudukanmu xxu3HeHHbIX Gopm pactenuit(K. Paynkuepa, N.I'. CepebpsixoBa). Knaccudukanuu xu3HeH-
HBIX ()OPM KHBOTHBIX.

IIpucnocoOaeHHOCTh YenoBeKa K KU3HU B Pa3HbIX cpelax. AJanTallMOHHbIE THUIIbI JIIOEH: apK-
TUYECKUH (IIOJIAPHBIN), 3KBATOPUAIbHBIN, apUIHBIN, BHICOKOTOPHBIM U JAp.; MOHATHE O KOHCTUTYLHO-
HaJIbHBIX THUIIAX: CTAWEPBI, CIPUHTEPHI, MUKCTHI. Y CJIIOBUS BOCIIPOM3BOJCTBA U BO3MOXXHOCTH aJalTalluu
opraHusma.

5. Dkonorusimony.asumii

5.1 MousaTHe nmonyasiuuu B 3K0J10rHH. OCHOBHBIE NONYJSIMOHHbIE XAPAKTEPHCTHKH.
Knaccupurkanuu nonmyasiuuii. Ctpykrypa nomyasinuii. [lonoBas ctpykrypa. A1aniTUBHOE 3HAYCHUE
COOTHOILEHUS I0JIOB U CIIOCOOOB Pa3MHOKEHUS B Pa3HBIX IPYIIAX PaCTEHUN U )KUBOTHBIX. [ eHeTnye-
cKas CTpykrypa. Bo3pactHas ctpykrypa nomyisuuil. Tumbl monyisuuii o BO3pacTHOM CTPYKTYpeE.
IIporao3upoBaHre YUCIEHHOCTH NOIMYJISINUMI 110 UX BO3PAaCTHOM CTpyKType. [IpocTpancTBEeHHas CTpyK-
Typa nomnyisiuuid. TepputopuanbHble OTHOIIEHUS Y PACTEHUI U )KUBOTHBIX. DTOJIOTUYECKAs! CTPYKTYypa
nomymsiiuii. opMbl rPyNMoOBBIX O0BEAUMHEHUN JKUBOTHBIX. PONb MOBEACHUECKUX pEaKLIUid B TPYII-
NaX>KUBOTHBIX.

5.2 Jlunamuka nomyasinmii. buotudeckuii norennuan. PoxiaeMocTh M CMEPTHOCTD. BbIxu-
BaemMocTh. KpuBbie BbkMBaHMsA. Paccenenune m murpanuu. Temnsl pocta nonyisinud. Monenu pocra
nonyasauuid. @nykryauun nonyiaauuil. 'omeocras nomymsiiuil. MexaHu3mMbl TOMEOCTa3a U IPUYUHBI
ero Hapymenus. XKectkue Gopmbl BHYTPUBHIOBOW KOHKYPEHIIMHM U UX aJanTUBHOE 3Ha4YeHHE. [Ipsimoe
YHUUYTOXKEHUE KOHKYpPUPYIOLUX ocobeil. CMsardeHnble GopMbl BHYTPUBUIOBONW KOHKypeHIUU. MHoO-
’)KECTBEHHOCTh MEXAHMU3MOB MOIMYJISIHUOHHOTO TOMeOCTa3a. Perysnus 4uciaeHHOCTUIOMYJISLIN.

6. OcHOBBLIOHOLEHOIOTHI
6.1 IlonsiTue o Omouenoze. Paznoodpa3zue OGmouneno3oB. Ctpykrypa OuoleHo30B. BumoBoe
pa3zHooOpa3ue M 4uciIo dKoJorudyeckux Huml. COOTHOIIEHHE BHJOBOTO OOrarcTBa M YHMCIEHHOCTH OT-
NeNbHBIX BUIOB. JloMuHaHTHBIE BUIBL. Buabl-aaudukaropsl. [lpocTpancTBeHHas cTpyKTypa OMoOlIeHO03a.
BepTukanbHas spyCHOCTb. DKOJOrHYecKasi CTPYKTypa OMOILIEHO3a: COOTHOILIEHUE PA3IIMYHBIX 3KOJIOTH-
yeckux rpymni. B3aumopeiictBue 6nonornyeckux BuaoB. [lonsrue 06 sxonoruueckoi Hume. Tpoduue-
cKHe, Tonudeckue, popudeckue, dhadpuueckue CBSI3W OPraHU3MOB B OuorieHo3e. THMbI MEXKBHIOBBIX
B3aMMOOTHOIIEHUH B 6uoneHo3e. OTHOLIEHNS TUMA XUIHUK — KEPTBA, Mapa3uT — X03siuH. VX 3HaueHue
B peryysauuu yucieHHoctd BuaoB. Onbitel I'.®. May3e u np. Myryanucrtuyeckue otHomeHnus. CumMoumos.
Kommencannsm. AmencanusM. Heitrpanusm. Konkypenius.
7.9KocucTeMbl

7.1 TlonaTne «3kocucrema». Crpykrypa. Ilpunounsl pynkuuonnposanus. Kpyrosopor
BelllecTB M MOTOKH JHEPIruu B IKocuctemax. llenu nutanus, nuuieBsle CeTH U TPOPUUECKHE YPOBHHU.
OHepreTuyeckuii OanaHc UBOro opranusMa. Pacxos sHepruu B Lensx nutanus. buonorndeckas npo-
TyKTUBHOCTh. [lepBUYHAas ¥ BTOpUYHAS MPOAYKIHUA. DKojorndyeckue nupamusl. CoBpeMeHHbIE Mpo-
O5eMbl OMOJIOTUYECKOM MPOAYKTHUBHOCTH. [lMHamuKka skocucteM. L{ukianueckue v HampaBiIeHHbIE M3-
MEHEHHS B HKOCHCTEMax. JKoyoruueckas cykueccusi. Mamra6sl cykueccuil. [lepBuunbie 1 BropuyHbIe

cykueccuu. O011e 3aKOHOMEPHOCTH CyKiieccHil. IcKycCcTBEHHbBIE SKOCHCTEMBI.

8. OcnoBbI yuenus oouocdepe

8.1 Buocdepa — 060a0uKa 3eman. [lonsitne o Guochepe B 3xomoruu. Brnaa X. [roiirenca,
XK. Broddona, XK. Krosse, XK.b. Iroma, XK. byccernro, XK.b. Jlamapka, A. I'ym6onbra, B.B. Jloky4aesa,
5. Monemotra, B. Tlbeddepa, 3. 310- ca, A.Durnepa, E Bapmunra, D.Jlepya, I1. Teitsipa ne [llapaena
u 1p. Yuenue B.W. Bepnanckoro o 6uocdepe. OcHOBHBIE MOIXOABI K U3yueHHUto Ouochepsl. Llenoct-
Hbe1il moaxona. Padotsr B.B. [lokyuaesa. [logxon X.®. Ilay, P. Tykcena, ®. Kne- menrca. Bxman T
Meny. BO3HMKHOBEHHE SBOIIOMOHHOIO IMOAXOA. buocdepnas konnenuus B.W. Bepnanackoro. Oc-
HOBHBIE TIosokeHus1 yueHus B.W. Bepuanckoro. MoaepHuzamus npeactaBieHuii o 6uocdepe. Baus-
Hue pabot Y. [lapBuna Ha yueHue o 6uocdepe. Pycckuit kocmusm. Pabotsr B. H. CykaueBa o 6uoreo-



1IeH03aX. DBOTIOIMOHHO-O0nonornueckuitnoaxoall. Tersipanelllapaenand.JIepya.
«DEHOMEH YEIIOBEKA).

8.2 Buocdepa — rinodaabHasi IKOCHCTeMa. BepTukanbHas CTpyKTypa Ouocdepbl. I'paHuIb!
o6uoctepsl. BepxHss rpaHuiia 1 030HOBBIN 3KkpaH. ['paHuIbl HEO- U Taieo0nochepbl, OCHOBHBIE (aK-
TOPBI, ONpeaessaonme ux. HeoqHo3HauHOCTh HUKHEUT PAHULIBI.

CocraB 6uocheprr. B.M. Bepnaackuii o BemectBax 6uochepsl. Kuoe BemectBo. KocHoe Be-
miectBo. buorenHoe BemiecTBo. buokocHoe BemiecTBo. «BeliecTBo, Haxoaslieecs B paglOaKTHBHOM
pacnane». «PaccessHHbIe aTOMbI». BeliecTBo KOCMUYECKOT0 MPOUCX 0K IEHUS.

CgoiictBa O6mocdepsl. LlenocTHOCTE U TUCKPETHOCT. LleHTpann30BaHHOCTh. Y CTOMYHMBOCTD H
camoperysauus. Purmuunocts. KpyroBopoT BemiecTB M 3HEproHe3aBUCUMOCTh. ['opu3oHTanmbHAs 30-
HaJIBHOCTH U MOSACHOCTh. bruopasHoobpasue.

8.2.1 JKueoe sewecmeo b6uocghepwr. Macca x1MBOro BelecTBa. XUMUUeckuii coctas. Bumosoe,
MopdoJIoruuecKoe, pasmMepHoe MHorooopasue. CBONCTBA JKMBOTO BEIIECTBA: JBM)KEHUE B MPOCTpPaH-
CTBE, YCTOMYMBOCTD IPU KU3HU U PA3JI0KEHHUE TIOCIE CMEPTHU, BBICOKAs alallTUPOBAHHOCTb, MHOI'000-
pasue GopM, BbICOKasi CKOPOCTb MpOTeKaHUs peakuuil u oOHosieHus. Ilpencrasnenus B.M. Bepnan-
CKOro 0 (yHKIHUAX KUBOTO BemiecTBa. Paboter A.B. Jlanmo. OcHOBHBIE (YHKINU KHBOTO BEIIECTBA:
JHEPreTHYecKasl, ra3oBasi, KOHUEHTPALMOHHAs, OKHCINTEIbHO-BOCCTAHOBUTENIBbHAS, AECTPYKTHBHAs,
TPaHCHOPTHAsSA, CPEIO00Pa3yIOIIas, pacCeUBaONIasi, UH(HOPMAIIMOHHAS,0MOT€OXUMHYECKASI.

Pacnpenenenue xuBoro BemecTBa B Ouocdepe. 3aBUCUMOCTb paclpesieleHus OT (PaKTopoB
OKpyKaromen cpenpl. JKuBoe BEIECTBO OKEaHa: HKOJIOTMYECKHE TPYIIIbI; TOPU30HTAIbHASA U BEPTH-
KaJbHas 30HAIBHOCTH pacnpeaeneHus. [Ipubpexnas diaopa u dayna. Pacripenenenue )xuBoro BeniecTa
Ha Marepukax. [IpogyKTHBHOCTh OMOMACCHI Pa3MMYHBIX reorpaduyecKux 30H: apKTHUYECKUX ITYCTHIHb,
TYHJpPBI, JECOTYHIpPBI, TallI'¥, CMEIIAHHBIX U IIMPOKOIMCTBEHHBIX JIECOB, CTEIEH, IYCTHIHb, CaBaHH,
CPEIU3EMHOMOPDS, BIAXKHBIX TPOIMYECKUX JIECOB. BBICOTHASI MOSICHOCTh B paclpesiesieHuH KUBOIO Be-
niectsa. JKuBoe BelecTBo BOJOEMOB Cy- IIH.

8.2.2 Kpyzoeopomui sewecms 6 buochepe. B3auMocBs3b M PErysiysi OCHOBHBIX LIUKJIOB B
ounocdepe. ['eoxumMudeckre KpyroBopoThl BemecTB B Ouocdepe. bronorndeckrne u OMOreOXMMHUYECKUE
KpYroBopoThl. He3aMKHYTOCTh KpYrOBOPOTOB M €€ IJIaHeTapHoe 3HadeHue. [lois BemiecTBa (XUMHUYe-
CKHX 3JIEMEHTOB) B IMKJIMYECKOM OOpaiieHnu. BpeMs n eMKOCTh OMOre0XMMHYECKUX LUKIOB- MOTO-
KOB. Pe3epBHbIe (hOHIIBI KpYyroBOpoTOB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB M MX AHTPOINOTEHHas
MoaudUKaIKs: Ta3000pa3HBIX BEHIECTB U OCATOYHOTO IHKJIA, MaKpO- U MUKpPOAIeMeHTOB. Kpyrosopot
BOJIbl. OcoOEHHOCTH (PM3HUKO- XMMUYECKUX CBOMCTB BOABI U ee Omosoruueckoe 3HaueHue. [lytu nepe-
MeIIeHUs BOJIbI: B Onocdepe u sxocuctemMax. bosbiioi u Manbiii KpyroBopoThl. [Ipoucxoxaenue u 3a-
nachkl BoAbl Ha 3emuie. [IpoGiieMbl OXpaHbl U pallMOHAIBHOTO UCHOJIB30BaHUS BOJIHBIX pecypcoB. Kpy-
roBopoT yriaepoaa. buonornyeckoe 3HaueHue yrie- poaa. OCOOEHHOCTH KpPyroBOpOTa B BOJHBIX U
Ha3€MHBIX YKOCHCTEMax. 3anachl OpraHU4EeCKOro U HEOPraHMUYECKOTO yriiepoja. XO03sUCTBEHHas Hes-
TEIbHOCTh YEJIOBEKA M TpaHcopMalus KpyroBopora yrieponaa. Kpyrosopor kuciopona. buonornye-
CKO€ 3HaueHue Kuciopona. buoxmmuueckue, aHaTOMHUECKHE U (DU3MONOTHYECKHE MEXaHHM3MBbI HC-
M0JIb30BAaHUS KHCIOpO/Aa opraHu3MaMu. PesepBHBIM (POHJI KpyroBopoTa KHUCIOPOJA, UCTOYHHUKH I10-
CTYIUIEHUS Kucaopoaa B 6nocgepy. KpyroBopor azora. @ukcanus a3ora U BOBJICYEHHE €r0 B OHOreo-
XUMHUUYECKHH KpyroBopoT. CUMOMOTHYECKHE U CBOOOJHOXKMBYILHME OpraHU3Mbl — (PUKCATOPHI a30Ta.
[Tponieccel amMmMoOHUpUKAIMK, HUTpU(DUKAUK U aeHuTpudukanuu. [Ipobaemspl 3arps3HeHust OKpyKa-
IoIel cpenbl coenHeHus MU a3oTa. KpyroBopot docdopa. bruonorudeckas poias pocdopa. docdop
KaK JTUMHUTUpYIOIuUi pakTop. [locaencTBus aHTpOIIOreHHOTO HapyIIeHus: KpyroBopora dochopa. Kpy-
TOBOpPOT cepbl. buonornueckoe 3naueHue cepwl. PesepBHBIN (oHA cepbl. MUKPOOHOIOTHYECKHE TTPO-
IIECChI B KPYTOBOPOTE Cepbl. AHTPOIOreHHas TpaHchopMalys KpyroBoporta cepbl. IlocTyruienue cepsl
B atMoc(epy. JIokanbHble, peTHOHANIbHBIE U TTI00aIbHbIE TPOOJIEMBI 3arps3HEHUs aTMOC(Ephl CoOeau-
HEHUSIMUCEDHI.

8.2.3 Dsontoyus 6uocghepvi. Xumudeckas sBomronus xuBoro. Teopus Onapuna. OCHOBHEIE
stansl 3Botonuu. Koanepsarsl. JlokazaTenscta Teopun Onapuna. Kocmoxumunueckast teopusi. Opra-
Hudeckas sBomonus. [lepsas u Bropas Touku JI. [Tactepa. 3akon HeoOpatumocTu 3Bosmonmu JI. Jlon-
70. Pazsutue teopun »Bomonuu. Padoter XK.b. Jlamapka, T. Manstyca, Y.lapsuna, B.1. Bepnancko-
ro, 2. Jlepya, II. Teitspa ne lapaena u np.Kossonronus.

8.2.4 Hoocgepa — noeas ssontoyuonnas cmaous b6uocghepoi. BosSHUKHOBEHNE U Pa3BUTHE HO-



ocepsl. McToprueckast Hen30eKHOCTh nepexoaa ouocdepsl B Hoochepy. [Tonarue noocdepsr . Jle-
pya, B.W. Bepnanckoro, I1. Te#isipa ne [llapaena. CoBpemeHHoe npencraBienue o Hoocdepe. [Ipeamo-
chUIKH (hopMupoBaHust Hoocepsl. BnusHue uyenoBeka Ha 6uochepy. [lepexon k ycTolunBOMy pa3Bu-
tuto. [Tonsitue ycroitunoro passutus. Kondepenuuss OOH B Puo-ne-XKanetipo (1992 r.). 'ocymap-
CTBEHHAsl cTpaTerusi ycroiunBoro pa3sutusi PO. OcHoBHble 3Tanbl nepexoaa. Co3gaHue CUCTEMbI He-
MPEPHIBHOTO HKOJIOTHUECKOT000pa3oBaHMsl.

9. MeToabl 3K0J0IrHYeCKUXUCCIeA0BAHUA

9.1 IIpeomem memooos sxonoecuueckux uccnedosanuii. 1lenu, 3a1aud HAYKH METOIOJOIUM.
OcHoBHbIE TIOHATUSA MeTo0JI0TuU uMeToaa. Kinaccudukanus MeTo0B SKOJIOTHUECKUX HCCIIEOBAHUN.
ITonessle nccnenoBanus. MapupyTHsle U CTAlMOHAPHBIE METO/BI.

Jlaboparopuble uccnenoBanus. Crneunduueckue MeToibl GU3UOIOTHH, METUIIMHBI, aHATOMUH,
q)eHOJIOFI/II/I, 6I/IOXI/IMI/II/I, 9TOJIOTMHU, CUCTCMATHUKHU, CTATUCTHKU, KIIMMATOJIOIUH, OP., UCIIOJIB3YCMbIC B
9KOJIOTHH.

N3yuenue pactutenbHbix accounanuii. 'eobotanndyeckoe kapTupoBanue. TeopeTuueckue MeTo-
JIbl: CUCTEMHBIN aHAJIN3, UCTOPUYECKUI aHaTIU3, MOJEIMPOBaHe. DMIIMPUUECKIE HaOII0IeH s, KapTO-
rpadupoBaHue, CPAaBHUTEIBHBIN aHAIN3, METOABI MOHUTOPUHTA.

MeToapl MOJEIHPOBAHUSL SKOJOTUYECKUX SIBJICHHM — MaTeMaTHYeCKHe, IKCIEepPUMEHTaIbHbIE,
METO/IbI C UCIMOJIb30BAHUEM KOMITHIOTEPA.

9.2 Monumopunz xax popma u memoo uzyuenus oxpyscaiouseti cpedvt. OGbEKTHl MOHUTOPHH-
ra. [lonstue 06 sKoIOrHYECKOil MpodIeMe, IKOIOTUYECKON OMaCHOCTH. DKOJIOTUYECKU OmacHbIe (hak-
TOpBI: OMOTHYECKHE, a0MOTHYECKUE M aHTPOIOreHHble. DOHOBBI MOHUTOPUHT. BiOK-cxema MOHHTO-
punra. Knaccudukanus BugoB MoHUTOpuHTa. CHCTEMBl MOHUTOPHHIA: JIOKAJIbHAs, pEerHOHajbHas,
HalMOHaJbHAas U TiIo0anbHas (o0mue moHsTrst). MaciTaObl MPOBEASHHS SKOJIOTHIECKOTO0 MOHUTOPHH-
ra B Poccuiickoit denepanuu. Opranuzanus ¢y 0bl MOHUTOpUHTA. [ 100aibHAs crucTeMa 3KoJIoruye-
ckoro MoHutopunra (I'COM). AspokocMHUYECKU MOHUTOPUHT. MHOTO30HaIbHAs ChEMKa B ONTHYE-
CKOM/IMAaIa3oHe.

BuOMOHUTOPHUHT U OMOTECTUPOBAHUE COCTOSHUS CPEbl. BUOMOHUTOPUHT OKPYXalOLIEH Cpelibl.
buonnaukanys Ha IpUMepe PaCTUTEIBHBIX M )KUBOTHBIX OpPraHM3MOB. bHOTECTMpOBaHUE 3arps3HEHUN.
Hcnonb3oBaHne OMOTOTHYECKUX 0OBEKTOB IIPU TECTUPOBAHUHU YPOBHEHN 3arpsi3HEHHOCTU. TecTOBbIE Op-
TaHU3MBI.

9.3 Oyenxa cocmosnus oxpyscaroweti cpedvi. OUEHKa COCTOSHUS OKpYXaromei cpemsl, (ho-
HOBBIE INOKa3aTenu. HopMmaTuBbl KadecTBa OKpy’Kalolled cpeibl. Buabl 3arps3HEHHs OKpYyKarollen
CpeJlbl: MHIPAaJUEHTHOE (XMMHUYECKOE), apameTpuyeckoe (puznueckoe), OMOLEHOTUYECKOE (Ha Momy-
JSILMK), CTaHalIbHO- JecTpyKTuBHOE. KonnuecTBeHHas olleHKa ypoBHEH 3arpsizHeHHOCTH. [IpenenbHo
nonyctumble koHeHTpauu (I1/1K), npegensHo nonmyctumsie BoiOpoch(B/IB).

9.4 Memoowr sronozuueckoeo monumopunea. HabmoneHne - MepBBIA 3Tall SKOJOTHYECKOTO
MOHUTOpHHra. JnurenbHOCTh HaOmoaeHud. Mojens HabmoJeHui: DTajioHHas cpeaa - (GakTopsl -
HaOmoaemas cucrema - (hakTophl - aHTPOIIOTeHHAs cucTeMa. AHanmu3. MaTemMaTH4ecKkoe MOIeIUPOBa-
Hue.lIpornozuposanue.

OU3NKO-XUMHUYECKUE METOJIbl aHalMu3a OOBEKTOB OKPY’KAIOLIEH Cpenbl: CIEKTPOCKONUYECKUE
(aToMHas ¥ MOJIEKYJISIPHASI CLIEKTPOCKOIUS ), IEKTPOXUMHUYECKHE (KOHTYKTOMETPHSI, IOTEHIIMOMETPHS,
BOJIbTAMIIEPOMETPHSI, KyJJOHOMET pusl) XxpoMmaTodaduueckre (Tra30KUAKOCTHAS U KUAKOCTHAS XPOMATO-
rpadus).

KaprorpadupoBanne n KoMIIEKCHas OIIEHKA COCTOSIHHSI OKpyxkatomei cpeasl. Kaprorpadupo-
BaHUE (HaHECEHUE Ha IUIaH MECTHOCTH) OCHOBHBIX 3arps3HUTENEH OKpyxkarouiei cpenbl. KoMiekcHas
OLIEHKa COCTOSIHUSI OKpY’Karolllel cpelibl Ha OCHOBE aHajan3a (akTOPOB DKOJOTUYECKOIN OMacHOCTH, pe-
3yJITaTOB OMOMOHUTOPHHTA.

MaTtemaTtuueckoe MOJEINPOBaHHUE PACIIPOCTPAHEHUS 3arpsA3HEHUI B OKpY Kalollel cpee.

9.5 Monumopunz sxonozuueckozo cocmoanus paznuunvlx npupooHvlx 06vekmos u cped. Mo-
HUTOPHUHI COCTOSIHUSL BO3AYIIHOM Cpelbl. MOHUTOPUHI COCTOSHUS BO3AYLIHOW cpebl. POHOBBIN CO-
craB arMocepsl MeTeoposornueckue XapakTepUCTHKH BO3IYIIHON cpeabl. MeTeoposnorndyeckue
HaOmoneHus. OCHOBHBIE 3arps3HUTENN BO3IYLIHOM cpenbl. CpeacTBa KOHTPOJIS 3arpsi3HEHHOCTH BO3-
OyniHoOM cpenpl. MHIuMKaTOpHBIE TPYOKH, aHATU3aTOPhl, METOJUKU BBIOJHEHHUS M3MEpeHui (olmime
MIPE/ICTABJICHHS ¥ TIPUHIIATIBIPAOOTHI).



MOHHUTOPHUHT COCTOSHUSI BOAHBIX O0BEKTOB. MOHUTOPUHT COCTOSIHHSI BOJHBIX 00BEeKTOB. [Ipu-
poaHbie BoAbl U uX coctaB. [lonstue o kauectBe nmuTheBoil BoAbl. ['OCT. Buabl n XxapakTepuCTUKH 3a-
IpsA3HEHUH BOIHBIX 00bEeKTOB. TpaHcdopmarus 3arps3HUTENEH U UX MUTpaLHs B Tuapocdepe. MeTo bl
otOopa nmpod 1 uxX KoHcepBamusa. MEeTOIUKH BBITOJHEHHUS U3MepeHUi (0OIIMe MpeCcTaBIeHUs U IPHH-
IUTIBI PaOOTHI).

MOHUTOPUHT COCTOSIHHSI TOYB. MOHUTOPUHT COCTOSIHUS 1MOYB. KOMITOHEHTHI B 001ue Gusznye-
CKHE CBOWCTBA MOUBHI. [Iporiecchl 3BoOIONMY U Jerpafganuu 1mous. HeOmaronpustHeie GakTopbl, yXyI-
IaKIIMe KauecTBO NMouBbl. CTPYKTypa M XapaKTEpUCTHKA 3arpsi3HEHHOCTH MOYBEHHOTO MOKpoBa. B3s-
THE TOYBCHHBIX 00pa3ioB. METOAMKN BBIMOJHEHUSI U3MEpEHUH (00IIMe MPEICTABICHUS W TPUHIIUITHI
paboThI).
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Kputepun oneHky 3HaHNH MOCTYNAKIINX

BcerynurensHoe UCHBITAHUE MPOBOAUTCS C UCIOIB30BAHUEM JIUCTAHIIMOHHBIX TEXHOIOTHI. B
pamMKax BCTYHNUTEbHOTO HCIBITAaHUS MPEAYCMaTPUBAIOTCS TeCTOBBIE 3aanus: 10 3agaHuii 3aKpBITOrO
TUIa ¢ BELIOOPOM 0 HOTO 0TBeTa, 20 331aHNI Ha YCTAaHOBJICHHE TIOCIIEI0BATEIBHOCTH U (MJIM) YCTaHOBIIE-
HUE COOTBETCTBUS, | 3a7aHKE C pa3BEPHYTHIM 0TBeTOM. MakcumanbHas orneHka — 100 6amios. [Ipu BbI-

CTaBJICHUY UTOTOBOW OIIEHKHM HaOpaHHBIE 0aJTbI CyMMHPYIOTCS.
Kputepuu onieHrBaHus U BpeMsl Ha BBINIOJIHEHHE 3a/laHUI MPECTaBICHbI B TAOIHIIE.

Ta6J'II/II_[a - KpI/ITepI/II/I OIICHKH OTBETA INOCTYNAarOIIECro u BpEMsI Ha BBIIIOJTHCHUEC Sa,I[aHI/Iﬁ BCTYIIUTCIBHOI'O

HUCIIBITaHUA

CtpyKTypa 5K3aMEHAIMOHHBIX 3aJaHuI

KoanuectBo
3aJaHUuN

KomnunuectBo
BPEMEHH Ha
BBIITIOJITHCHHUC

3aJaHus, MHUH.

KomugectBo
0ajI0B 3a
BBIIIOJIHEHHE
3aaHus

TecToBble 3a1aHus ¢ BBIOOPOM OJJTHOTO OTBETA

10

2

2

TecToBbIe 3aMaHns Ha YCTAHOBJICHUC ITOCJICI0-
BaTCJIIbHOCTH U (I/IJ'II/I)YCTaHOBJ'IeHI/Ie COOTBCTCTBHUA

20

2

2

TecToBbI€ 3a/1aHUs C PA3BEPHYTHIM OTBETOM

30

XapaKTepI/ICTI/IKa OTBCTa

[IpencrasieH NoOIHBIN, pa3BEPHYTHIM OTBET HA
IIOCTaBJIEHHBIN BOIIPOC, I0Ka3aHA COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH, TIPOSIBIIAIONIAsICS B CBOOOI-
HOM OIIEPUPOBAHUHU MOHITUSMH, YMEHUH BBIICIUTH
CYILIIECTBEHHBIE U HECYIIIECTBEHHBIE IPU3HAKH,
IIPUYMHHO-CJIEICTBEHHBIE CBA3U. 3HAHUE IEMOH-
CTpupyercs Ha OHE TOHUMAHHUS €r0 B CUCTEME
JAHHOTO HAITPaBJICHUS U MEKIUCIUIUINHAPHBIX
cBszeil. OTBeT popMynupyeTcs B TEpMUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM S3bIKOM, JIOTUYEH, JOKa-
3aTeJIeH, JEMOHCTPUPYET ABTOPCKYIO MMO3ULHIO.
MoryT OBITh JONYIIEHbI HEJJOYETHI B ONIPE/IETIEHUN
TTOHSATHUH.

36-40

[IpencraBien pa3BepHYTHIM OTBET HA MOCTAB-
JIEHHBIN BOMPOC, JOKA3aTEIBbHO PACKPBITHI OCHOB-
HBIE TTOJIO’KEHUS BOIPOCA; B OTBETE MPOCIIECKUBA-
€TCs YeTKasl CTPYKTYpa, JOTHYecKas Iocie10Ba-
TEJIbHOCTh, OTPAKAIOIIAS CYITHOCTh PaCKpbIBae-
MBIX MMOHATUN, TEOPUM, ABIIEHU. OTBET U3T0KEH
JIUTEPATYPHBIM SI3IKOM B TEpMHHAX HayKH. B oT-
BETE JOMYLIEHbI He104YeThl. OTCYTCTBYET aBTOpP-
CKasl TTO3HITHSL.

31-35

[IpencraBnen pa3BepHyTHI OTBET HA IOCTAB-
JICHHBIN BOMPOC, TOKa3aHO YMEHHE BBIJICTUTH CY-
IIECTBEHHBIE U HECYLIECTBEHHbIEC TPU3HAKH, PU-
YUHHO-CJIC/ICTBEHHBIE CBS3U. OTBET JIOTUYEH, U3-
JI0’KE€H B TEPMUHAX HAYKH, HO HEUETKO CTPYKTYpH-
poBad. JlonyiieHbl He3HAUYNUTENbHBIE OUTMOKH WU
HEJIOYETHI.

26-30

[IpeacraBieH HETOCTATOYHO MOCIIEIOBATEIIb-

21-25




HBIM OTBET HA MOCTABJIEHHBIN BOIIPOC, HO IIPU 3TOM
MMOKa3aHO YMEHHE BBIACIUTD CYIIIECTBEHHBIE U HE-
CYILIECTBEHHbBIE MTPU3HAKU U TPUUUHHO-
clieACTBEeHHBIC CBI3U. OTBET JIOTHYEH M HU3JI0KEH B
TEpMUHAX HayKu. MoryT ObITh JomyIeHs! 1-2 cy-
IIECTBEHHBIC OITMOKU B ONIPEICIICHUHA OCHOBHBIX
MTOHSTHH.

[IpencrarieH HETOCTATOYHO MOJHBIA U HEJO- 16-20
CTaTOYHO Pa3BEPHYTHIN OTBET. JIOTHKa U Mocie0-
BaTEJIbHOCTh M3JI0KCHHS UMEIOT HapymieHwus. [1o-
CTYMAIOIIUH 3aTPYAHSICTCS BBICTUTh CYIIICCTBEH-
HBIC U HECYIIICCTBCHHBIC MIPU3HAKU M IPUYUHHO-
CJICJICTBEHHBIC CBSI3H, MOKET KOHKPETU3UPOBAThH
00001IIeHHBIC 3HAHMUS, JOKa3aB Ha MPUMEPax MX
OCHOBHEIE ITOJIOKEHU.

[IpencraBieH HEMOIHBIN OTBET, JJOTHKA H I10- 11-15
CJIE0BATEIbHOCTD U3JIOKEHUSI UMEIOT CYIIIE-
CTBEHHbBIC HapylIeHus. JlomyiieHsl rpyobie ommo-
KU TPY OTIPEJICTICHUHU CYIIIHOCTH PACKPBIBAEMBIX
MOHSTHM, TEOPUH, SIBIICHUH, BCIEICTBUE HETTOHU-
MaHHUS UX CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB U CBs3€il. B 0TBETE OTCYTCTBYIOT BBI-
BOJIbl. YMEHHUE PACKPBHITh KOHKPETHBIC MPOsIBIIC-
HUsI 000OIICHHBIX 3HAHUI HE ITOKa3aHo.

B otBeTe oTCyTCTBYET J0rMKa n3noxeHus. Ot- 0-10
BET IPEJCTABIICH HEMOCIEN0BATENBHO, CBEIEHUS
HOCST OTPBIBOYHBIH, OeccucTeMHsblil xapakTtep. He
IPOJEMOHCTPUPOBAHO BJIa/IeHNE OHATUHHBIM arl-
naparoM. [[onyiieHo HEeKOPPEKTHOE UCIIOIb30Ba-
HUE HaY4YHbIX TepMUHOB. OTBET MpECTaBIIEH B
BUjie Habopa MOHATHH U OTPHIBOYHOTI'O YACTUYHOTO
NEePEYUCIICHUs TPU3HAKOB U CBSI3EH.

OTBeT HE COOTBETCTBYET 3a/1aHUIO BCTYIIH-
TEJIbHOT'O UCIBITAHUS.

OTBeT OTCYTCTBYET 0

MunauMaabHOE KOJIHMISCTBO 6aJ'IJ'IOB, MOATBCPKAAIOIICC YCIICHIHOC IMTPOXOKIACHUC BCTYIIUTCIIb-
HOIr'O UCIbITaHUA, COCTABIISACT 51 Gamn.



