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HOACHHUTEJIBHAS 3AITMCKA

Pabouas nporpamwva o yyeGaomy npeamery «buoiorus (yrmyO:1eHHBIH yposens)» 118 10-11 kiaccos pa3padoTrana
Ha OCHOBE CIEAYIOLIMX JOKYMEHTOB:

- DenepanbHOil rocyapeTBeHHBIN 00pa3oBaTe ILHBIM CTAHAAPT CPEHErO OBIIEro obpasosanus, yTB. [lpukazom
MuHucrepeTsa 06paszoBanus U Hayku PD ot 17.05.2012 Ned 13 ¢ usmenenusivu ot 12.08.2022 No732 (C U3MEHEHHUSIMHU );

- QenepanbHas oOpasoBaTelIbHas MPOrpaMMa CpeaHero OBIIero oOpasoBanus. yTB. [Ipukazom MuHMpocBeneHns
P® o1 18.05. 2023 Ne 371 ( ¢ u3MeHeHUsIMM);

- Mejnepanbhas pabodas MporpaMmMa cpeHero odIIero obpasosatms «BHOTOrHs (yriay0ueHHbIH ypoBeHs)» (s 10-
Il k1accos obpasoBaTebHbIX opranuzamuit) @OV HY Wucrutyra comepkanus obpasoBanus M. B. C. Jleanesa,
Mocksa 2025;

- OcHoBHas obpa3oBaTenbHas NMporpamMma cpeiHero 00Iero oOpaszoBanust MOY Jlumess Ne3 (B COOTBETCTBHH C
®I'OC-2022) ot 28.08.2023 (¢ u3MeHeHusn).

[porpamma no yuebnomy npeavery "Buonorns” (nanee - OHO/I0IHs) Ha ypoBIE CPefHero o0LIero oGpa3oBaks
paspadortana Ha ocHose PejiepaibHOro 3akoHa ot 29.12.2012 Ne 273-d3 «06 obpazosannu B Poceniickoii ®enepatinmy,
OI'OC COO, Konuenuuu mpenopasanus y4eGHOIro mnpeamera «BUOMOIUS» M OCHOBHBIX TIONOKEHUI denepanbHoi
padouyeli nporpaMMbl BOCITMTAHHUS.

Yuebuslit npeamet «buonorus» yriay6aéHHOTO ypoBHS usydenus (10-11 knaccel) sBisieTcss OMHUM M3 KOMIOHEHTOB
NpeaMeTHOH obnactu «EcTecTBeHHOHAyUHBIE MpeameTsly. CormacHo noaoxerusm O OC COO npo(uIbHEIE yuebHbie
PCAMETBI, U3ydaeMble HA YriIyONEHHOM yPOBHE, sIBIAIOTCS CrocoboM AuddepeHimaliti 00ydeHus Ha YPOBHE CpeAHEero
001ero 00pa3oBaHus U MPH3BAHBI 00ECTEUHTD IPEeMCTBEHHOCT MEXKIY OCHOBHbBIM OOLIMM, CPEIHUM OOLINM, CPEIHUM
MPO(ECCHOHATBHEIM 1M BEICIIHM 00pa3oBaHueM. B To e BpeMst Kaiiblii M3 3THX Y4eOHBIX NPEMETOB JOJDKEH ObITb
OPUCHTHPOBAH Ha MPHOPUTETHOE pellcHUEe OOPa3OBATENbHBIX, BOCIHTATENbLHBIX W Pa3BMBAIOIINX 34/1a4, CBS3AHHbBIX C
npodopueHTalueil 00yJaroIUXCs H CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00/1aCTH HAYYHOIO 3HAHMS, CBA3aHHOTO C
OmoIOrHel, MeTHIIMHOM, 3KOJIOTHE, IICHXO0JIOTHMEH, CIIOPTOM HJIH BOEHHBIM [IEJIOM.

[lporpamma no yueGuomy npeamery "Buomorus" adét OPEICTaB/ICHUEe O LeNu M 3a4ayax M3yueHHs y4yeOHOro
npeamera «buonorus» Ha yriayOnEHHOM ypoBHE, onpejeisieT 0bs3aTelbHOe (MHBapHaHTHOE) MPEeIMETHOE CoAepKaHNUe,
Cro CIpYKTYPUPOBAHHE 1O pasfesaM ¥ TeMaM, pacripe/ielieHie Mo Klaccam, peKOMEeH/yeT 0cIen0BaTeIbHOCTh H3yYeHHs



y4eOHOro MaTepuasa ¢ y4éToM MEXKIIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBsI3ei, JTOrHKH yueOHOTo mpolecca, BO3PaCTHbIX
ocobeHHocTeld oOydaromuxcs. B mporpamve Mo OHOIOTMH peaju30oBaH MPHUHLKI TPEEMCTBEHHOCTH € H3ydeHHeM
6“’0;103 1111 Ha YPOBHE OCHOBHOIO OGII,LC‘I'O 06p8.3OBﬁHE'1§I, 6:[&1—0;[3]".51 HEMY HpOCNATpHUBACTCd  HAllpap/ICHHOCTL  Ha
MOCTIEAYIOUIEE pa3BUTHE OHOJIONMYECKUX 3HAHUM, OPUEHTUPOBAHHLIX Ha (OPMUPOBAHME €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSA, IKOJIOTHYECKOrO MBILIJICHUS, TIPEACTABICHUH O 3/I0poBOM 00pasze KM3HH, Ha BOCIHUTaHHe OEPeKHOIO
OTHOLUEHHS K OKPY KarolleHd MpUpoAHOH cpejle. B nporpamme mo OMOTOTHM Takke MOKa3aHbl BO3MOYKHOCTH Y4eOHOIO
npeamMera «buomorus» B peanuszauuu tpedoBaHuil @I'OC COO k niaHUpyeMbIM JHYHOCTHBIM, MeETallpeAMETHBIM U
IpeAMETHBIM pe3yiabTaram Oo0ydeHHss W B (DOPMHUPOBAHWH OCHOBHBIX BHIOB Y4eOHO-1103HABATENBLHOM EsSTENBHOCTH
00yH4alolIMXCsl IO OCBOEHHIO COIepKaHMst OMOJOTMUECKOro 00pa3oBaHus Ha YPOBHE CPeIHEr0 001ero 06paszoBaHusl.

YueOHbIN npeameT «buoiorus» Ha ypoBHe cpeHero odiero odpa3opaHus 3apepiiaeT OHoorndeckoe odpa3oBaHme
B IIKOJ¢ W OPHEHTHPOBAH Ha pAacIUMpEeHME M YIVIyOJeHHe 3HaHWH OOydyalollMXcsi O JKMBOM IPHPOJE, OCHOBAax
MOJIEKY./IIPHOM M KJIETOYHOH OMOJIOrvM, 3MOPHOJIOrMM M OHOJIOTHU Pa3BUTHS, T€HETHKH, CENeKI[HH, OHOTEXHOIIOTHHU,
3BOJIKOLIMOHHOTO YYEHMS U DKOJOTHH.

M3zyuenune yuebHoro npejamera «buosorusy Ha yriydjJeHHOM YpPOBHE OPHEHTHPOBAHO HA MOATOTOBKY O0YUAFOIIHXCS
K ITOCHIE/IYIOIEMY MONYYEHHUIO OUOJOrHYECKOro 00pa3oBaHusl B By3aX M OPraHU3allMsaX CpeHero mpodeccHoHambHOro
obpaszopanuss. OCHOBY ero COJEpXKaHHsl COCTaBIsSET cUcTeMa OHOJOrMYCCKMX 3HAHUEA, MMOTYYEHHBIX [PH H3YyYeHHH
00yH4aloIMMHUCS COOTBETCTBYIOLIMX CHCTEMATHUECKUX Pa3/Ie/ioB OHOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusi, B
10-11 knaccax 3TH 3HaHMs NOJY4alOT pa3BUTHE. Tak, pacuiMpeHbl U YriayOsieHbl OHOJOrHYeCKHe 3HAHMS O PACTEHHUSIX,
JKMBOTHbIX, I'pubax, OakTepusix, opraHu3mMe 4ejoBeKa, OOILIMX 3aKOHOMEPHOCTSIX JKHU3HH, JONOJHUTENbHO BKIFOYEHbI
Ouonornueckue CBeJeHHs NPUKIATHOIO M MOUCKOBOIO XapakTepa, KOTOpbIe MOYKHO HMCIOJIb30BaTh KaK OPUEHTHUPBI IS
nocuenyouero Belbopa npodeccuu. Bo3MokHa Takke MHTErpaidsi OMOJOIMYECKMX 3HAHHH € COOTBETCTBYIOIIMMHU
3HAHUSAMU, [OJTYYEHHBIMU 00yUalONMMUCS NTPU U3YUEeHHH QU3UKH, XUMUHU, TeorpaGuu 1 MaTeMaTHKH.

CrtpykTypa mporpammbl 1o ydeOHomy mpeamery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIH M JBOJIOLIHUOHHBIIM
NOAXO/bl K M3y4eHUIO0 Ouonoruu. CoOrlacHO MM, W3Y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIC IS JKHBbBIX
CHCTEM pa3sHOI0 YPOBHS OpPraHM3alMM, 3BONIOLIMM OpPraHHYecKOro MHpa Ha 3emile, COXpaHeHHUs OHOIOTMYecKOoro
pasHooOpasust mnaHetsl. Tak, B 10 ki1acce usydaroTcss OCHOBBI MOJIEKYJISIPHOM M KJIE€TOYHOM OHOIOTHH, SMOPHONOTUU U
OMOJIOTUH Pa3BUTHS, TEHETHKH M CeJIeKIMM, OMOTEXHOJIOTMH U CUHTETHYECKOHW OMONOrHH, aKTYaTu3UPYIOTCS 3HAHHS



OG}/’H&I‘OU_WIXCH o 6OT8.HJ/IK€, 300.10I'MM, aHaTOMMWHM, (MU3HOJIOrMM dejioBeka. B |1 kiacce HU3YHAKTCA 3BOJTHOLMOHHOE

V4eHHe, OCHOBBI 9KOJIOTMH U yueHue o duocdepe.

YueOHbIN npeaver «buoorisy» npussan odecrneduTh OCBOEHNHE 00YUAROLLM\HCS OHOTOTHUYEC KUX TEOPHUH U 34KOHOB,
WeH, TPUHLMIIOB W [PAaBUJI, JEKAUIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUHOM KapTHHBI MHUDA, 3HAHHI O
CTPOCHHH, MHOTOOOPa3HH M OCOOEHHOCTSX KIETKH, OpraHu3Ma, MonyJjsluh, OHOLEHO3a, IKOCHCTEMbBI, O BbIAAKOLIMXCS
HaYHYHBIX NOCTHKEHHUAX, COBPEMEHHbBIX HCCICIOBAHUAX B OMOIOTHH, TIPUKIIAAHBIX 4CMIEKTaX OMOJNOTMUYeCKUX 3HaHui. J[1s
PasBUTHA W IOAAEPKaHUA MHTepeca 00ydalomXcs K OHONOTMM Hapsly CO 3HAYMTENLHBIM 00BEMOM TEOPETHUECKOro
MaTepuana B COAEPIKaHUH TIPOrpaMMbl 110 OHOJOTHH PElyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBIEHHS M PA3BUTHS
TOH MM HMHOH 001acTH OHOIOrMM, BKJIAJOM OTEUECTBEHHBIX M 3apyOexkHbIX YUSHBIX B pEIICHHe BaykKHEHINX
OMONOrHYECKUX U IKOIOTHYECKUX MTPODIIEM.

[enb usyvenus yuebHoro npeamera «bronorus» Ha yriy6JI8HHOM ypOBHE — OBJaJeHHE 00YYaIOIMMUCS 3HAHUSIMU
O CTPYKTYPHO-(DYHKIMOHATBHON OpraHu3aliyi KUBBIX CHCTEM Pa3HOTrO paHra M NpuodpeTeHre YMeH il HCIoIb30BaTh TH
3HaHWS B (OPMHMPOBAHMM MHTEpeca K OINpeleéHHON o6nacTh NpohecCHOHATbHON AeSTeNpHOCTH, CBA3aHHON C
OuoJiorueit, Win K BbIOOpPY y4eOHOro 3aBe/IeHHs 1S [IPOJIOJDKEHHS OHOTOTHYECKOI0 00Pa30BaHHSL.

Hocrikenue nein usydenus yueOHoro mpenmera « SOOI Ha yriry6aEHHOM YPOBHE 00CCIICUHBACTCS pelieHHeM
CJIe/IYIOIIUX 3a/1au:

OCBOCHUE O0YYaIOIIMMHUCS CUCTEMbI OMOJIOMMUECKUX 3HAHMH: 06 OCHOBHBIX OMOOIMYECKHX TEOPHSX, KOHLEIILIHSX,
FMIOTe3ax, 3aKOHaX, 3aKOHOMEPHOCTAX U IIPaBUJIaX, COCTABJIAIOIINX COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KapTHHY MHUPA;
O CTPOEHMM, MHOTOOOPa3sHH U OCOOCHHOCTAX OUOIIOIHYECKUX CHCTEM (KIIETKA, OplaHW3M, OMYJIsLMs, BU, OHOre0LeHO3,
Onocdepa); 0 BBIIAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX UCCIEOBAHMSX B OUOTOTHM;

O3HAKOMIICHHE OOYy4YaloMXCA C MeTOJAaMM [O3HAHUSI JKMBOM HPHUPOJIBI: MCCIIEIOBATEIBCKIMH METO/AMH |
Onosiornueckux Hayk (MOJIEKYJSIDHOM M KIETOYHOW OMOIOTHH, 3MOPHOJOIMH M OHONOTHH pPa3sBUTHS, T'€HETUKU U
CCICKINH, OHOTEXHONIOTHM W CHHTETHYECKOH OMONOrHM, MaJCOHTONOTHH, 3KOJIOIMH); METOIAMH CaMOCTOATELHOIO
TIPOBE/ICHUS OMOJIONMYECKUX HCCIeIoBaHuil B nadopatopui ¥ B npupone (HabiojieHue, H3MepeHHe, SKCIIEPHMEHT,
MOJEJINPOBAHUE);

OBJIaJieHHe  OOYHAIOIIMMHKCS ~ YMEHHSMHM: CaMOCTOSTEIBHO HAXOAWTh, aHAJIM3UPOBATh M  HCIIOJIB30BATDH
OMONOrM4ecKy0 MHPOPMALIHIO; T0JIb30BATECS OHONOIMYECKOH TEPMHUHONOIMEH M CHMBOJIHKON, yCTAHABIMBATL CBA3b



MEXAY Pa3BUTHEM OMOJOIMH U COLMABLHO-IKOHOMMYECKUMU U IKOJIOTHYECKUMHU IPOodIeMaMy YeJ0BeYeCcTBa; OLIEHMBATE
MOCJIENICTBUSL CBOEH JEATEeNBHOCTH IO OTHOLIEHUID K OKPYXKaloUIeH NpUPOIHOH cpefe. COOCTBEHHOMYV 310POBBIO0 H
3JOPOBBIO  OKPYJKAIOWIMX .110/eH; 00OCHOBbLIBaTH M cO0110aTh Mepbl HPO(UIAKTHKH HHOEKIHOHHBIX 3a00.1¢BaHUH,
npaBujia TOBEIEHUs B IpUpoae U olecriedyeHHst 0e30macHOCTH COOCTBCHHOM JKM3HENESTE/ILHOCTH B Ype3BblYalHBIX
CUTYalMsIX MPHUPOJHOIO M TEXHOTEHHOI'0 XapaKTepa; XapakTepu3oBaTb COBPEMEHHbIC Hay4dHble OTKDbITHs B 00JacTH
OMOJIOTHH;

pasBuTHE Y OOYYalOIIMXCs MHTEVIEKTYaIbHBIX M TBOPYECKMX CHNOCOOHOCTEH B IpOLECCE 3HAKOMCTBA C
BBIJAIOIIMMKUCSA OTKPBITHSAMM M COBPEMEHHBIMM HMCCIEIOBaHUSMH B OMOJOTHM, pellaeMbIMU €10 [1podjieMaMu,
METOJIOJIOrHE!  OMOJOTHYECKOrO  MCCIEAOBAHUS, TPOBEJCHMST  AKCIEPUMEHTATbHBIX  MCCIEAOBAHMN,  pElIeHHS
OHMOIOTMYECKHX 3314, MOJIEIMPOBaHUSI OMOJIOrHUECKHX 00BEKTOB U TPOIIECCOR;

BOCIHTaHKe Yy 00ydarolMXcsi HEHHOCTHOIO OTHOLIEHUS K )KUBOW MPUPOJIE B LEJIOM M K OTJIENbHBIM €& 00beKTaM H
SBJIEHUAM; (OPMHPOBAHME HKOJIOIMYECKOH, IeHEeTHYECKOH I'pPAMOTHOCTH, OOILUEH KYJIBTYpbl IIOBEAEHHUS B IIPUPOJIE;
MHTErpalMy eCTeCTBEeHHO-HAYUHBIX 3HAHUMN

NpHOOpeTeHHe O0YYarOIIMMHUCH KOMIIETEHTHOCTH B PAllMOHAILHOM [TPUPOIOINOIB30BAHUK (COOIOIeH e TPABHIT
MOBEIECHUs B IPUPOJE, OXPaHbl BHJIOB, 3KOCUCTEM, OHMOCOEpBI), COXpPAaHEHUM COOCTBEHHOTO 3JI0POBbS M 3/10POBbBS
OKPYXKaloUMX JTIofel (coOMroeHus Mep NPO(PHIaKTUKH 3a00JicBaHUH, obecrniecucHrne 6e30MacHOCTH KU3HEAEATETLHOCTH B
Ype3BbIYaliHbIX CUTYaLUAX [IPUPOJIHOIO U TEXHOIEHHOIO XapakTepa) Ha OCHOBE MCIIOJNb30BaHUsI OMOIOTHYECKUX 3HAHUN 1
VMEHHWH B [10BCETHEBHOM KU3HU;

CO3/laHKe YCIIOBUH /Jisi OCO3HAHHOIO BblOOpa O0Y4YalOIMMMCS HHAMBUIYaTbHOH 00pa30BaTelIbHON TPaeKTOPHH,
CrocoOCTBYIOIIEH IOCaeayIoLUeMy MNpPOo(eCCHOHAIBHOMY CaMOOINpeeeHio, B COOTBETCTBUM € MHIAMBUIYAIbHLIMU
HUHTEpecaMM U IOTPEOHOCTAMU PEeruoHa. : ‘

OOmiee yKci0 4acoB, OTBE/IEHHBIX Ha U3y4YeHHUEe OMOJIOrHH Ha YIIIyOJIICHHOM YPOBHE cpejiHero odiero oopasoBanusi,
cocrabisieT 204 gaca: B 10 kitacce — 102 vaca (3 vaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HeIeN0).

Otbop opraHu3alMOHHBIX (DOPM, METOIOB M CPEJCTB 00y4YeHHsI OMOJIOIMH OCYILECTBISETCA ¢ YUETOM CHELU(pUKH
€ro CoJepkaHMsg W HaNpaBIIeHHOCTH Ha MPOJOJIKEHUE OMOJOrHyeckoro o0Opa3oBaHWs B OPraHU3aAIlUSX CPETHETO
NMpOo(ecCHOHABHOTO U BBICIIIEr0 00pa30BaHUs.



{

O0si3aTe/IbHBIM yCI0BUEM NTPH 00YUEHHH OMOIIOIMH Ha YrIyOJIEHHOM YpPOBHE SBISETCS MIPOBeIeHHe 1a00paTOPHbIX
W nmpakTudecknx pabdor. Takxe ydacTve 00ydalOUIMXCsi B BBIMTOMHEHNH TIPOEKTHBIX W VUeOHO-UCCIIe10BATEILCKUX PAdOT.,
TeMaThKa KOTOPBIX ONPeeIseTcs YuuTeIeM Ha OCHOBE MMEIOUIMXCSH MaTepHaIbHO-TCXHUYECKUX PCCYPCOB M MECTHBIX
IPUPOIHBIX YCIOBUH,



COAEPKAHWE OBYUYEHM
10 KJIACC

Conepikaniie IporpaMmbl, BblACIEHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY I'OCY1apPCTBEHHON UTOroBOH aTlecTalllu
(I'HA).

Tema 1. buojorusi Kak Hayka

CoBpemennas OMoJ0rUs — KOMIUIEKCHas Hayka. KpaTkash HcTOpust pasBuTust OMOJIOrMU. Buojorudeckue Hayku
“3ydaeMble MU [1po0dJieMbl. PyH1aMeHTaNbHbIe, TPUKIAAHbBIE U [IOMCKOBBIE HAYYHbIE UCCIEI0BAHMS B OUOIOTUM.

3Havyenne OMONIOrUK B POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHbl MUpa. [Ipodeccun, cBsi3aHHble
¢ Ouonorued. 3HauyeHHe OUOJOrMM B MPAKTHUECKOH JAEATEILHOCTH 4YellOBEKA: MEIMIMHE, CeIbCKOM XO3sHCTBE,
ITPOMBILIIEHHOCTH, OXPaHe MPHPO,/1bl.

JdeMoHcTpanuu

Ioprpersr: Apucrorens, Teodpact, K. Jlunueit, K. b. Jlamapk, Y. Jlapsun, V. Tapseii, I. Mengens, B. .
Bepnajckun, M. 11 ITasnos, WM. M. Meunukos, H. M. BaBunos, H. B. Tumodees-Pecosckuii, Jx. Yorcon, ®©. Kpuk, 1. K.
benses.

Tabmuuer u cxembl: «CBSA3b OMOIOTHU € IPYTHMH HayKamm», « CucteMa OHOJIOrHYecKuX HayKy.

Tema 2. ZKuBble cHCTeMbI U HX H3YUEeHHE

JKuBple cucTeMbl Kak mpejaveT u3ydeHHus: Ouosoruu. CBOMCTBA KMBBIX CHCTEM: €IMHCTBO XMMHUYECKOrO COCTaBa,
JIUCKPETHOCTh M LEJOCTHOCTh, CIIOKHOCTHL W YHNOPAJOYEHHOCTh  CTPYKTYPbl, OTKPBITOCTb, CaMOOpraHu3allus,
CaMOBOCIIPOMU3BEICHHE, Pa3IPaKUMOCTh, H3MEHUMBOCTh, POCT U Pa3BUTHE.

 YPOBHM OpraHu3alliyl KHUBBIX CHCTEM: MOJICKY/ISIPHBIH, KICTOYHbIN, TKAHEeBbIil, OpraHu3MeHHbIH, TTOMyJISIMOHHO-

BHIOBOM, 3KOCHUCTEMHBIH (Ouoreonenorudeckuit), Ouocdepusiid. Ilpolecchl, MPOUCXOAAIIME B JKMBBIX CHCTEMAax.
OcHoBHble IpH3HAKK XHBOTo. JKusHp kak (opma cyiiecTBoBaHusl mMartepuu. Hayku, uzydaloliue KMBble CUCTeMBl Ha
pa3HBIX YPOBHSIX OpPraHU3all|u.

Mzyuenune kuBbIX cucTeM. MeTtoabsl Ouonorudeckoi Hayku. HaOmronenuwe, u3MepeHHe, OSKCIEPHMEHT,
cUcTeMaTH3alus, MeraaHanus. llonaTue o 3aBUCMMON M He3aBUCHUMOH mepeMeHHOi. [lnaHupoBaHue 3KCrEpUMEHTA.



Ilocranoska u nposepka runores. Hynesasi runoresa. [TonsTue BRIGOPKH 1 eé J0CTOBEPHOCTE. Pa3zdpoc B OHOTOTHYECKHX
JaHHbIX. OLeHKa T0CTOBEPHOCTH MOMYUEHHBIX Pe3yJIbTaToB. | I[pHUUHbBI MCKAKEHUS Pe3y.1bTaTOR skcnepuvenTa. [lonstue
CTaTHUCTUYECKOTO TeCTa.

HemoncTpanuu
Tabmuner u cxembl: «OCHOBHBIE NPHU3HAKH KU3HW», «BUOTOrHUecKHe chUcTeMbly. «CBOMCTBA JKHUBO MaTEPUMN»,

«YPOBHH OpraHM3auuu XUBOH NpUPOabD, «CTpOeHHe KUBOTHOM KieTKi», «TKaHH KUBOTHBIX®, «CHCTEMb OpraHoB
HCJIOBEUECKOro opranusmMay, «buoreonenos», «buochepa», «MeToubl H3yUCHHUs KUBOH TPHPO/IBI».

ObopynoBanue: maboparopHoe 000py10BaHKe I TPOBEICHUS HA0TIONEHHH, HU3MEPEHUH, SKCIIEPUMEHTOB.

ITpakTuyeckas padora «/crnomp30BaHue pasiMIHbIX METOAOB ITPH H3YUEHHHU JKUBBIX CHCTEMY.

Tewma 3. buosorus kierku

Krerka — cTpyKTypHO-(QYHKIMOHATbHAS eIUHMUA KUBOro. McTopus OTKpbITHS KieTKH. PaGoTbl P. ['yka, A.
JleBenryka. Knerounas teopus (T. IlIsann, M. [neiinen., P. Bupxos). OcHOBHbIE MOT0KEHUS COBPEMEHHOHN KJIETOYHOU
TEOPHH.

MeTo/bl MONEKYIAPHON U KIETOUHOH GHONOTMM: MEKPOCKOIHS, xpomarorpadus, >1eKTpodopes, MeTo/1 MEYEHbIX
aTOMOB, jM(hepeHuranbHoe 1eHTpUdYrupoBatne, KyJIbTHBUPOBAHUE KIeToK. Mzyuernue puxcuposanHvix  KIemox.
DneKTpoHHas MUKpocKonus. Konugporxarsnas MUKPOCKONUA. Bumanvnoe (npumxcusnenioe) uzyuenue kiemox.

HemoHncTpanun

IMoprpetsr: P. I'yk, A. Jlesenryk, T. IlIsann, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabnuupl u cxembl: «CBeTOBOH MUKPOCKOI», «DIeKTPOHHbIH MUKpockorm», «Mcropust passutus MeToa0B
MHUKPOCKOTTHI».

ObopynoBanue: cBETOBOI MUKPOCKOII, MUKPOIPENAPaThl PACTHTETBHBIX, JKUBOTHBIX U OaKTepUanbHBIX KIETOK.

IMpakTuyeckas paGora «l3ydenne MeTOHOB KIETOYHOH OHOIOIMH (xpomatorpapus, sieKTpodopes,
nuddepennnansHoe neHTpuyruposanue, ITLP)y.

Tema 4. Xumunueckasi opranu3anus KJIeTKH

XUMHYeCKHH COCTaB KJIETKH. Makpo-, MUKpO- M YIBTPaMHKPOdIeMeHTH. Boxa u e pomb Kak pPacTBOPUTES,
peareHra, y4acTue B CTPYKTYPUPOBAHUHM KIIETKH, TENJIOPEryIAUuH. MuHepalbHble BEUIeCTBA KIETKH, HX OHOJOrHuecKas
poJib. PoIlb KATMOHOB ¥ @HHOHOB B KJIETKE.



Oprannyeckue BelllecTBa KIeTKU. buorornyeckue momumepbl. beiki. AMUHOKHUCIOTHBIH cOCTaB 0eTKOB. CTpyKTYpBI
Oe:1koBOI MOJIeKyIbl. [lepBHUHas CTPYKTypa Gellka, MenTHAHas CBsi3b. BTOpHaHas. TpeTHYHAas, YeTBepTHYHAS CTPYKTVPBHI.
Henarypaus. Cpolictsa 6e1xos. Knacenduxaiysa 6e1xkoB. buo1oriueckne GyHKLHK GeIKOB. Lpuooi.

Yraesonsl. MoHocaxapu/ibl, 1ucaxapujibl, ONHIOCAXapUabl M Mojucaxapuisl. OBLMH [aH CTpOoeHus u Guznko-
XHMHYECKHE CBOMCTBA YTIIIEBON0B. buosornyeckue (yHKIIMH YITIEBO10B.

Jlunuzel.  'ujapoduibHo-ruapododusie  cBoiictsa. Kiaccudukauus smunuaos. Tpurmmmepuib, hochomumm b,
BOCKHM, cTeponibl. buonoruveckue dynkuun mummuos. OOuime cBOMCTBa OGHONOTHYECKHX MeMOpaH — TeKydecTh,
CII0OCOOHOCTB K CaMO3aMbIKAaHHIO, MOJIYTPOHULIAEMOCTb.

Hyknennosele  kucmotel. JIHK u  PHK. CrpoeHue HYKIGHHOBBIX  KHCIIOT. Hyxmeoruasl.  Tpusnmn
KomraeMeHTapHoCcTH. [IpaBuno Yapradda. Ctpykrypa JHK — aBoiinas cnupans. MecTOHAXOMK/IEHHE U OHOJOTHUECKHE
dbyukunn JIHK. Buas PHK. ®yukunu PHK B kiietke.

Crpoenne moaekynel ATd. Makpooprudeckue cBsaszu B Momekyie AT®. Buonoruueckue ¢ynkuun ATO.
Boccranosiennbie nepeHOCUMKH, MX (QYHKLUHM B KieTke. [pyeue nykneozuompugochamor (HT®). CexBeHuposnaime
HHK. Memoowr eernomuru, mpanckpunmomuxu, npomeomuxi.

CrpykrypHas OMOJOTHA: OMOXHMHYECKHE W OMO(DHU3MYECKHe WCCIACIOBAHUS COCTaBa MU IPOCTPAHCTBEHHOM
CTPYKTYPBI OHOMOIteKy 1. Modenuposanue cmpykmypor u ¢yynxyuil Ouomonexyn u ux komniexcos. Kovnsiomepnoiii dusaiin
U OP2AHUYECKULL CUHME3 DUOMONEKYI U UX HENPUPOOHLIX AHANO208.

JdeMoncTpannu

Hoptpersr: JI. [Tomunr, JIx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankiun, ©. Conrep, C. [py3unep.

Juarpammel:  «Pacripeniesienne XMMUYECKMX SI€MEHTOB B HEXMBOH Npupoje», «PachpeieneHie XuMUUecKux
3JIEMEHTOB B KUBOU MPHPOJIEN. _ _

Tabmuupr 1 exembr: «llepuojimyeckas TabIHIa XMMHIECKHX 2IeMeHTOBRY, «CTPOSHHE MOJIEKYJIbI BOJb, «BerecTsa
B COCTaBe OPraHusMoBy, «CTpoeHHe MoJeKynbl Oenkay, «CTpyKTypbl GelkoBoil MomeKymb», «CTpOeHHE MONEKYI
YriieBos10B», «CTpoeHHe MOoJeKyl TUmHa0By», «HykineunoBele kuciote», «CTpoenue Monekyasl ATOy.

ObopynosaHue: XUMHUYECKAs TOCY/1a ¥ 000pYyIOBaHHE.

JlabopaTtopuasi pabora «O0HapykeHHe OEJIKOB ¢ TOMOUIBIO KAYeCTBEHHBIX peakuu».

JIaboparophas pabora «MccienoBanue HyKIEHHOBBIX KHCIIOT, BBIJIENEHHBIX U3 KIETOK PA3IHUHBIX OPTraHU3MOBY.



Tema 5. CtpoeHne v pYHKIHHN KJIETKH

Tunel K7I€TOK: DyKapuoTHYecKas U pokaproTndeckas. CTpYKTYPHO-(hVHKIMOHATBHbIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuoThueckod KiIeTku. Kierounas crenka Oaxkrtepuit u  apxeif. Oco0eHHOCTH CTPOEHUS
reTepoTPOMHON U aBTOTPO(HON NPOKAPHOTHUECKHX KIETOK. MeCTo U pojih IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie 1  (QYHKUMOHMPOBAHHE 5SYKAPUOTHYECKOW KieTku. [lnasmatudeckas wmemOpaHa (ruiasmajiemma).
CrpykTypa rmiasMaTH4ecKoi MeMOpaHbL. TpaHCIOpPT BeIeCTB uepe3 Ila3MaTHUECKYIO MeMOpaHy: MacCHBHBIH
(muddysns, obneruénnas 1uddysust), aKTUBHBIH (TIEPBUYHBIA U BTOPUYUHBIN aKTUBHBIN TpaHcropt). IlomynpoHunaeMocTsb
MeMOpanbl. Pabora HaTpuii-KalMeBOTO Hacocd. DHIOLMTO3: IMHHOLKMTO3, (aroluTo3. DK301MTO3. KierouyHas cTeHKa.
CTpykTypa ¥ (pyHKIHHU KJICTOUHON CTEHKH pacTeHUH, rpuboB.

Huronnasma. [{urosons. [lurockener. /Isuxenue nuutorniasMel. OpraHou/sl kieTkd. OaHOMeMOpaHHble OPraHOMIbI
KIeTKH: sHporuasMaruyeckas cerb (DIIC), anmapar [onbaxu, JTH30COMBI, MX CTpOeHHE M (DYHKLHH. B3auMOCBS3b
OAHOMEMOPAaHHBEIX OPraHoOM/0B KIeTKH. CTpoeHHe IpaHy sipHOr0 peTUKYIyma. Mexanusm nanpasienus benxog ¢ IIC.
Cunres pactBopumbIX OenkoB. CHHTE3 KIeTOYHBIX MemOpaH. [naakuil (arpaHyispHblil) SHIONIa3MaTHYECKHIL
petukynaym. CekperopHas (ynkuus anmaparta [onbpxu. Modupurkayus Geixoe ¢ annapame [oavdxcu. Copmuposka
Oenxos 6 annapame I 0av0xcu. TpaHCTIOPT BEIECTB B KIeTKe. Bakyonu pacrurenbibix KneTok. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE OPIraHOWAbl KIETKH: MHTOXOHAPHM, ILIACTHABL [Ipoucxoocoenue mMumoxondpuii u niacmuo.
Cumbuoeenes (K.C. Mepexcxosckuii, JI. Mapzyauc). Ctpoenne W QyHKUMM MHTOXOHApMI W rmmacTui. IlepsudHble,
BTOPHYHBIE ¥ CJIOKHBIE MIACTUIBI (POTOCHHTE3UPYIOIINX SYKApHOT. XIIOPOILIaCThl, XPOMOILIACTEI, JIEHKOIIACThI BHICIIMX
pacTeHUH.

HememOpannere opranouasl kieTkun CTpoeHHe M (DVHKIMH HeMeMOPAaHHBIX OpPraHOMIOB KJIETKH. PHOOCOMBI.
IIpomedicymounvie gunamenmer. MukpobunaMeHTsl. Akmunosvie Muxkpoguiamermor. MplIeuHble KIeTKU. Axmunogule
KOMNOHEHMbL HemblieuHblx Kiemox. Mukpotpybouku. Knetounrsiit neHTp. CtpoeHue U JIBUIKEHUE KIYTUKOB U PECHUYEK.
MukpoTpyOouKH uMTONIa3Mbl. LleHTpHons. berxu, accoyuuposanueie ¢ mukpopuiamenmamu u MuKpompybouKkami.
Momopnovie benxu.

Anpo. Obonouka sijipa, XpOMaTHH, KapHOTLIa3Ma, sIPBILIKK, UX CTpOeHHe ¥ QYHKIMHU. S11epHblii OenKoBbIi MaTpHUKC.
[IpocTpaHCTBEHHOE pACIONIOKEHHE XPOMOCOM B HHTep(haszHOM siape. Jyxpomamun u 2emepoxpomamur. bBenku
XpOMaTHHA — TUCTOHBL. Jlunamuka a0epHoi 060r04Ku 6 Mumo3se. foepruviil mpancnopm.



Kaerounele BKMoHeH#s. CpaBHUTEIbHAS XapaKTePUCTHKA KIETOK 9YKApHOT (PacTHTEIbHOM, KUBOTHOMN, FPHOHOMN ).

JdeMoHcTpanumn

[Moprpetsr: K.C. MepexkoBekui, JI. Mapryuc.

Tabmiupr u  cxembr: «CTpoeHue sykapuoTHUecKoll KIeTkn», «CTpPOeHHe JKMBOTHOH KIETKW», «Ctpoenue
PacTUTEIbHOM KNeTKI», «CTpoeHHe MUTOXOHAPUIY, «S1apo», «CTpoeHure NpoKapuOTHUECKOM KIETKH».

O6opy/10BaHKe: CBETOBOH MUKPOCKOII, MHUKpOIIpenapaTbl PacTUTENbHBIX, KMBOTHBIX KJIETOK, MHUKPOIpEnaparhl
OaKTepHaTbHBIX KIIETOK.

JIaboparopuasi paora «3yuenne cTpoeHHsI KIETOK Pa3THYHbIX OPraHH3MOBY.

[IpakTuyeckas padora «M3yuenne cBOMCTB KIeTOYHON MEMOPAHDI».

JIabopaTopnas pabora «MccrenoBanue m1a3mMosin3a U JennasmMon3a B PACTHTENbHbIX KIETKAX.

ITpakTH4eckas pabora «M3yueHre IBMKEHHUS LIMTOMIA3MBI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMen BelecTB H NpeBpaLeHHe JHEPTHH B KJIeTKe

ACCUMUIALMS M JIACCUMUIIILMSL — JIBE CTOPOHBI MeraGoim3ma. Tunbl oOMeHa BellecTB: aBTOTPO(GHBI
reTepOTPOQHBIA. YyacThe KHUCIOpoja B OOMEHHBIX Mpolieccax. JHEpreTHyeckoe obecredeHue KIeTKH: MpeBpalieHue
AT® B 0OMeHHBIX mporieccax. PepMeHTATUBHBIN XapaKTep peakiMii KIeTOYHOTO MeTabo113Ma. DepMeHThI, UX CTPOCHHUE,
CBOMCTBa M Mexanmsv nedcteus. KodepmeHTsl. Otrinuns (epMeHTOB OT HEOPraHHYECKHX Karaiu3aTopoB. beiku-
aKTHUBATOPb! 1 OCIKH-MHIHOUTOPBI. 3aBUCUMOCT CKOPOCTH (hDePMEHTATHBHbBIX PEaKIHil OT PasIMUHBIX (HAaKTOPOB.

[lepBUYHBIA CHHTE3 OpraHMYECKHX BEIIeCTB B KieTKe. MDOTOCUHTE3. AHOKCUSEHHbIL U OKCUZCHHBI] domocurnmes y
baxmepuu. Ceemocobupaiowue nuemenmor U NUZMEHMbI PEAKYUOHHO20 yenmpd. Poilb XJIOPOILIACTOB B npotecce
(GoTocunresa. Cperosas u TeMHOBas (asbl. @Pomodwixanue, Ciy, C, u CAM-muno ¢pomocunmesa. 11ponyKTHBHOCTE
(oTocunTesa. Bimsinue pasiuuHbIX GakTOPOB Ha CKOPOCTH HOTOCHHTE3a. 3HAUeHHEe (POTOCHHTE3A. _

XemocunTes. PasHooOpasue OpraHM3MOB-XeMOCHHTETHKOB: HUTPUGULMPYIONME OGaKTepHH, Kese300aKTepuH,
cepobaKTepuH, BOJOPOIHBIE DaKTEePUH. 3HAYEHHE XEMOCHHTE3A.

AHa’poOHble opranu3Mel. Buisl Oposxenus. [IpoayKTel OpOKEHHs U MX HCIOIB30BAHUE HYETOBEKOM. AHaspoOHEBIe
MHUKPOOPraHU3Mbl KaK 00BbeKTbl OMOTEXHOJIOTHH M BO30YAMTEIN OOIe3HE.

A3pOOHBIE OPraHU3Mbl. JTallbl YHEPreTHIeCKoro obmeHa. [1oaroToBUTE IbHBIN dTamn. | THKOIN3 — OECKHUCIOpOIHOE

pacliCIlICHHE I'TIFOKO35bI.



buonorudyeckoe okucneHue, MIM KIETOYHOE jblXaHue. PoJib MHUTOXOHAPMI B Ipolieccax OMOJIOrMYecKoro
okucaenus. Luknndeckue peakinu. OKUcauTeNbHOE hochopuanpoBanue. uepaius membpanHoco 2paduenma npomonos.

Cunmes ATD: paboma npomonnoit AT@-curmazer. TlpenvyluecTsa a’podHOr0 MyTH 00MeHa BeLeCTB Iepe]
aHaspOOHBIM. D(MHEKTUBHOCTh IHEPTETHUECKOTO 0OMEHA.

JleMoHeTpauuu

Ioptperer: k. Ilpuctou, K. A. Tumwupsizes, C. H. Bunorpaackuii, B. A. Durensrapiar. 1. Murtuenn, I'. A.
3aBap3uH.

Tabmmuer v cxembl: «@orocuHTes», «JHepretHdeckuit oOmen», «buocuntes Oenka», «CrpoeHue (GepmeHTay,
«XEMOCHHTE?RY.

ObGopynoBaHue: CBETOBOH MHKPOCKON, OOOpYZOBaHHME /Ui [PUTOTOBAEHMS IIOCTOSIHHBIX M BPeMEHHbIX
MHUKpPOIIpEnapaTos.

Jlabopatopnasi pabora «l3ydyeHne KaTaJUTHYECKOH akTHBHOCTH (EPMEHTOB (Ha NpUMepe amujaszbl WU
KaTanasbl)».

JlabopaTopnasi pabora «M3yuenue (pepMeHTaTHBHOTO pacilerjieHHs MepOKCHIa BOAOPOIA B PACTHTENbHBIX M
YKUBOTHBIX KIIETKAX. '

JlabopaTopHas padora «CpaBHeHHE MPOLIECCOB (DOTOCHHTESA U XEMOCHHTE3a».

JlaboparopHas padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacsieacrBeHHast nHGopManus H peajin3aius eé B KJeTKe

Peakimun matpuyHOro cuutesa. [IpMHLIMI KOMIIJIEMEHTAPHOCTH B peakLusX MAaTPUYHOIO cuHTe3a. Peanmzaims
HacneacTBeHHOM uHdopmanuu. ['eneTnueckuii Ko, ero cBoiicTsa. TpaHckpuriys — marpudsblii cuntes PHK. TIpuHIMIIBL
TPAHCKPUIIMK: KOMIUIEMEHTAPHOCTh, aHTHIAPAJIe]bHOCTh, aCUMMeTpUYHOCTh. Cospesanue mampuunorx PHK 6
aykapuomudeckou kiemke. Hexooupyrowue PHK.

Tpancnaums u eé osranbl. Yyactue TpaHcnopTHeIx PHK B GuocunTese Genka. Ycinoeuss OMOcHHTE3a Oelika.
Koauposanue amunoxuciaot. Pois pubocoM B OnocuHTE3e OelKa.

Cospemennbie npedcmaenenus o cmpoeruy 2enos. OpraHuzalys reHoMa y IPOKApHOT U 3YKapvoT. Peryisiims
aKTHBHOCTH T€HOB y NPOKapHOT. I unoresa onepona (. JKakobd, XK. Mano). Morekyaaproie mexanuzmol sxcnpeccuu 2enoe



v aykapuom. Polte xpomamuna 6 pezyisyuu pabomol ceios. Peryisius o6MeHHbIX npoLeccoB B KieTke. KiaeTo4yHbIH
roMeocTas.

Bupycel — Hek:1eTouHble (OPMBI KH3HM M OOIMIdTHBIE napasutbl. CTpOeHHE 11POCTHIX M CJIOKHBIX BHUPYCOB,
peTpoBupycOB, OakrepuodaroB. JKusnewnviii yuxa JIHK-codepacauux supycos, PHK-codepocawux  eupycos,
baxmepuoghazos. OQbpamuan mpanckpunyus, peepmasa. uHmezpasa.

BupycHble 3a0oJeBaHHsl 4YelOBEKa, >KUBOTHBIX, pactrenuii. CIIM/I, COVID-19, couuanapHple M MeIUIHHCKHE
IpOOIEMBI.

buoungpopmamuxa: unmespayus u anaiuz OOILUUX MACCUBOS («bigdata») cmpyxmypnoix Guonro2uveckux OaHHbIX.
Hanomexnonoauu 6 buonozuu u meduyune. lpozpavmupyerivie pynxyuu 6enxos. Cnocobs 0ocmasku nekapcms.

JdeMoHcTpanuu

Ioprpersr: H. K. Koasnos, /1. Y. MBanoBckHii.

Tabauubl n cxembl: «brocuHTes Gelkay, « eHeTHYeCKHil KOy, «Bupycey, «bakrepuodaru».

Ipaxkruueckas pabora «Co3nanue MoaeNn BUPYCay.

Tema 8. JKu3HeHHbIH HHKJ KJIETKH

KneTounsiii 1mki, ero mepuossl u peryisuus. Mntepdasza u mutos. OcobeHHOCTH IIPOLECCOB, MPOTEKAIOIIHX B
uHTepdasze. lloaroroBka KIeTKM K JieieHuo.  llpecuHTeTHYECKui] (MOCTMHUTOTUYECCKHI), CHHTETHUYECKHH H
MTOCTCHUHTETHHYCCKHUH (TPEMHUTOTUUECKHHN ) IEPHOIBI HHTEP(A3bI.

Matpuunbii  cuntes  JJHK —  permkanus.  [IpuHUume: perdkanuu - JIHK:  koMriemeHTapHOCTS,
[OJlyKOHCCPBATUBHBIN CHHTE3, aHTHIIAPaLIe/lbHOCTh. Mexannsm perutnkaunu JJHK. Xpomocowmer. Crtpoenne XpoMOCOM.
Tenomeps! 1 resomepasza. XpoMOCOMHBIN HAOOP KIETKH — KAPMOTUIL. JIMTIOMAHBIN M rarion HbIi Ha0OPBbI XPOMOCOM.
["omonornuneie XpoMOCOMBI. [10710BBIE XPOMOCOMBI. ,

Henenne knerkn — muto3. CTaaMM MHTO3a M HPOMCXOISIIME B HUX IMPOLECCH. THMbI MHTO3A. Kapuokuues u
HHUTOKKHE3. brolornueckoe 3Hadyenne MUTO3A.

Peryisiuns muToTHeckoro 1ukia KireTku. | [porpaMMupyemast KIeTouHas rubeib — arnomnros.

Kierounoe sapo, XxpomMocombl, (yHKIMOHATIBHAS TICHOMHKA. Mexanuzmor nponugepayuu, oudpepenyuposi,
cmaperus u eubeau kiemox. «L{ugpposas knemray — buoungopmamuyeckue modenu dyukyuonuposanus Kiemxu.

JdeMoHcTpanuu



Tabmuupr 1 cxempl: «Knu3HeHHDIH MK KISTKM», « MuUTO3», «CTpoenue Xpomocom», «Perukarust JJHK».

ObdopynoBaHye: CBETOBOH MUKPOCKOII, MEKpOIIpenaparsl: « MUTO3 B KJIeTKax KOpPelKa JyKay.

Jlabopatopuas padora «M3ydyeHre XpoMOCoM Ha FOTOBBIX MUKPOIIPENapaTax».

JIaboparopHast pabora «Habmonenne MUTO3a B KJI@TKaX KOHYHMKA KOPEIIKa JyKa (Ha FOTOBBIX MUKPOTIPEnapaTax )».

Tema 9. CrpoeHue u pyHKIIHN OPraHu3MoB

bronornueckoe paznoodpasue oprann3MoB. OIHOKICTOYHBIE, KOJIOHUAIbHBIE, MHOTOKIETOYHbIE OPraHH3MbI.

OCo0EeHHOCTH CTPOEHHUS M JKU3HEIEATENBHOCTH OJHOKIETOYHBIX OPraHM3MOB. LaKTepuu, apXeH, OJHOKJIETOUHbIE
TpuOBI, OJIHOKIETOYHBIE BOAOPOCIH, APYrie NPOTUCThI. KOTOHHAIbHBIE OPraHU3MB.

B3aumocBsi3b yacTell MHOTOK/IETOYHOrO opraHusMa. TKaHH, opraHbl M CHCTeMbl opraHoB. OpraHu3M Kak eInHOe
nesoe. I omeocras.

Trkann pacreHuid. THIBI pacTUTENBHBIX TKaHel: oOpasoBaTeibHas, [OKPOBHAs, IIPOBOJSIIAS, OCHOBHAS,
MexaHu4eckas. OcoOOeHHOCTH CTpOoeHUs, PYHKIMH M PACIIONIOKEHHUs TKAHEH B OpraHax pacTeHHIA.

Txanu KUBOTHBIX W 4YeyioBeKa. THIbl JKMBOTHBIX TKaHEH: SMUTENMANBHAS, COeIMHUTENbHAS, MbILICUHAs, HePBHAs.
OcobeHHOCTH cTpoeHH sl, (DYHKLIHUH W PACIIONOKEHHUs TKaHel B opraHax >KMBOTHBIX U YeJIOBEKA.

Opranbl. BeretaTuBHbIE M reHepaTHBHbIC OpraHbl pacTernit. Opraibl U CHCTEMbl OPTraHOB KMBOTHBIX M YEIOBEKA.
QOyHKIHU OPraHOB ¥ CUCTEM OPraHoB.

Ornopa tena oprannsmos. Kapkac pacrenuid. Ckel1eTbl OHOKIETOYHBIX U MHOTOK/IETOUYHBIX )KUBOTHBIX. HapyxHbIi 1
BHYTpeHHUH ckeneT. CTpOeHHEe U THIThI COeIMHEHMSI KOCTEH.

JBrxeHue opranusMoB. JIBuzkeHure 0JJHOKJIETOUHBIX OPraHU3MOB: aMEDOHIHOE, KIYTUKOBOE, pecHUYHOe. J[BHKeHMe
MHOTOKIIETOYHBIX PACTEHHMH: TPONM3MBbI M HAcTHUU. J[BMIKEHHME MHOTOKIIETOYHBIX JKMBOTHBIX M 4eJIOBEKa: MbIIIeuHas
cucreMa. Pednexc. CkenerHbie MblIiibl U UX paboTa. :

[Turanue opranusmos. Ilornonienue BoAbl, YITIEKHCJIOTO ra3a M MHHEPANbHBIX BEILECTB pacTeHusMmu. Iluranue
KMBOTHBIX. BHyTpunonocTHoe W BHYTPHUKIETOYHOC IMHIIEBapeHHe. [lUTaHue I103BOHOYHBIX JKHBOTHBIX. QTAebl
NUIIECBapUTENTBHOTO TpakTa. [ Ininesapurensusle xenessl. [ IMieBapuTeapHas CHCTEMA YeJIOBEKA.

Heixanne opranusmoBs. [lpixanue pactenuit. J[bixanue xuBoTHbIX. Jluddysus razor depes MoBepXHOCTH KIETKH.
Koxnoe neixanue. /IpixaTenabHasi ToBepXHOCTh. KabepHoe u 1éroy”oe apixaHue. J[pIXxaHue MO3BOHOYHBIX JKHBOTHBIX H



4eJI0BEKa. JBO/IOLUMOHHOE YCIOKHEHHWE CTPOESHMs JIEIKKX [103BOHOYHBIX JKMBOTHBIX. JlbIXaTelpHAs CHCTEMA 4el0BeKa.
MexXaHu3M BEHTHIISIUMH JETMKHX V ITHIL U MIEKOITUTAIONINX. Peryisuus apixanns. J[pixarenbHble 00bEMBL.

TpancriopT BewiecTs y oOpraHu3MoB. TpaHCHOPTHble CHCTEMBI pacTeHuil. TpaHcnopT BeLECTB V KMBOTHBIX.
Kposenocnas cucrema u e€ opranel. KpoBeHOCHas cUCTeMa 103BOHOYHBIX KUBOTHBIX U 4esioBeka. Cep/lie, KpOBEHOCHbIE
COCY/1bI M KpOBb. Kpyr# KpoBooOpauieHHst. IBOJIIOLHMOHHBIC YCIOKHEHHUS CTPOEHHs KPOBEHOCHOH CHCTEMbI T03BOHOYHBIX
’KMBOTHBIX. PadoTa cepana v e€ peryssius.

Beiaenenue y opranusmos. Beienenue y pacTeHuid. Boiienenue y xuBoTHbIx. CokpaTuTebHble Bakyonn. Oprasbl
BbIIeTeHusT. DUIbTpalus, cekpeluss U oOpaTHOE BCachblBaHHWE KaK MeXaHHW3Mbl paboThl OpraHoB BblaeneHHs. CBS3b
[10JIOCTH Te1a C KPOBEHOCHOM M BBIIEIUTEIBHON CHCTEeMaMU. BeljieeHue y 03BOHOYHBIX KUBOTHBIX M Ye/10BeKa. [[0uKH.
Crpoenue 1 pyHKIMOHUpPOBaHKe HeppoHa. OOpazoBaHHe MOUM y YeIOBEKa.

3ammTa y OpraHu3MoB. 3allluTa y 0JIHOKJIECTOUHBIX opraHu3MoB. CIIOpbl GaKTepHii M LIMCTHI MPOCTEHIINX. 3alluTa Y
MHOT'OKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrtBa nacCMBHOW M XHMHYECKOH 3alllUThl. DUTOHIM/IBI.

3aimra Y MHOIOKJIETOUHBIX KMBOTHBIX. I [OKPOBBI M MX [POM3BOJHBIE. 3alllMTa OpranuimMa oT GojesHeil. MmvyHHas
cucTeMa dejoBeka. Kilerounbiii M ryMopanbHbI MMMYyHUTeT. BpOKAEHHBIM © NPUOOPETEHHBINH crienuduyecKHii
UMMYHHTET. | eopust KIOHAIbHO-CEEKTUBHOTO uMmyHuTera (I1. Dpimux, @. M. bepuer, C. Tonerasa). BocnanurensHble
OTBETBI OPranu3MoB. Pojib BposIEHHOrO HMMYHNUTETA B Pa3BUTHH CHCTEMHLIX 3a00IeBaHMIl.

PasnpakumMoCTe M perysisids y OpraHu3MOB. Pa3ipakuMOCTh Yy OJHOKIETOYHBIX OPraHM3MOB. 1aKCHCHI.
PaszpakumMoCcTh U perynsuus y pacteHuit. PocToBble BelllecTBa U UX 3HAYEHHUE.

Hepphas cucrema W pediieKTOpHas peryJisilidsi Y JKMBOTHbIX. HepBHas cucrema M eé OT/AeNbl. DBOTIOLHOHHOE
YCJI0XKHEHHE CTPOCHUSI HEPBHOW CHUCTEMbI Y JKMBOTHBIX. OT/IENbI T'OJIOBHOTO MO3ra O3BOHOUYHBIX KHUBOTHBIX. Peduiekc u
peduexropuas ayra. besycnoBmeie u yeioBHbIE pe)IEKChI.

['yMopasibHas peryisuus ¥ SHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4eloBeka. JKesesbl dHIOKPMHHON CHCTEMbl M HX
rOPMOHBIL. JleHicTBrHE rOpMOHOB. B3auMOCBA3b HEPBHON M 3HIOKPUHHOM cucTeM. [ unoTanamo-runoduzapHas cucrema.

JdeMoHcTpaunu

[Toptpet: WM. I1. ITaBnos.

Tabmuuer u cxembl: «OQHOKIETOUHbBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOAOPOCIHY, «baktepun», «lIpocTeiimme,
«Opratbl [IBETKOBBIX pacTeHui», «CHCTEMBI OPIaHOB [03BOHOYHBIX KMBOTHBIX», «BHYyTpeHHee cTpoeHHne HaceKOMBIX»,



«Txanu pactennit», «Kopnesbie cuctembl», «CTpoeHue ctedisny», « CTpoeHue TUCTOBOH 1111aCTUHKW», « T KaHW )KUBOTHBIX»,
«Cxener uvenoseka», «llumesapurenbHas cuctema», «KpoBeHocHasi cucremar, «JlbixarenbHas cucteMar, «HepsHast
cucremar, «Koxap, «MplluedHas cucteMman», «BblleauTeasHas cucreMa», «DHIOKPHHHAS CHCTEMar, «CTtpoenne
MbIILED, «MMMyHHTET?, «KHIIeyHono1ocTHeIe), «CxeMa MUTaHUs pacTeHuin», « KpoBeHOCHbBIE CUCTEMbI TO3BOHOYHbBIX
KUBOTHBIX», «CTpoenne ruipb», «CTpoeHue niaHapuny», « BHyTpeHHee cTpoeHue J107K/1eBOro 4yepBsi», «HepBHas cucrema
pbiO», «HepBHasg cucrema nsarymku», «HepBHas cucrema npecMmbikarommxcs», «Hepshas cuctema nruiy, «Hepsras
cucTeMa MiIekonuTaromnxy, «HepBHas cuctema denosekay, «Pedurexcey.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MUKpOIIpenapaThl OJHOKJIETOUHBIX OPraHW3MOB, MHUKPOIpENapaThl TKaHel,
PaKOBHHbBI MOJUIFOCKOB, KOJIEKIIHH HACEKOMBIX, MIVIOKOXKHUX, JKHMBBIE 3K3eMIUISIpbl KOMHATHBIX pacTeHui, repbapuu
pacTeHMid pasHbIX OT/EeJI0B, BIaXKHbIE IpenapaThl >KUBOTHBIX, CKEJEThl ITO3BOHOYHbLIX, KOJJIEKIIMM OEeCIIO3BOHOYHBIX
JKMBOTHBIX, CKEJIeT 4Yel0BeKa, 00O0pyaoBaHUE [UISl JAeMOHCTPAlMHd TMOYBEHHOIO0 M BO3AYILIHOIO ITMTAHMS pPaCTEHHH,
paclilernieH|st Kpaxmaia U OelIKOB I0J AelcTBreM depMeHTOB, 000py10BaHKe JIJIsl AEMOHCTPALIMH OTIBITOB 110 H3MEPEHHIO
YKU3HEHHOU EMKOCTH JIEIKMX, MEXaHU3Ma J1bIXaTebHbIX ABM)KEHUN, MOJEIH MOJIOBHOTO MO3Ta Pa3IMYHbLIX JKHBOTHBIX.

JladoparopHas pabora «/I3yueHue TkaHel pacTeHU».

JlabopaTopHas pabora «/3yueHue TkaHel JKUBOTHBIXY.

Jlaboparopnas pabdorta «J3ydeHre opraHoB IBETKOBOI'O PACTCHHSI.

Tema 10. PazmHokeHHe 1 pa3BUTHE OPTaHU3MOB

DopMBI pa3MHOKEHUs OPraHU3MOB: ODecrofioe (BK/IFoYas BereTaTUBHOE ) U MOJI0BOE. Bubl 6econoro pa3sMHOKEHHUS:
IIOYKOBaHKE, CIIOPYJIALMS, PparMeHTalusi, KIOHUPOBAHUE.

[Tonosoe pasmuoxenue. [lonosele kineTku, unu rametsl. Me#o3. Crajauu meiiosa. [ToBeleHre XpoMOCcoM B Meio3e.
Kpoccunrosep. .buonorudyeckuii cMmbici Melo3a ¥ [IONOBOro Tporecca. Melo3 M ero MecTo B IKM3HEHHOM IIHKJIE
OPraHU3MOB.

llpenzaponpiieBoe paszputhe. ['ameTtorenes y xuBoTHbIX. [losioBble skesne3pl. OOpa3oBaHHe U pa3BUTHE IMOJOBBIX
kierok. Criepmarorenes v ooretes. CTpoeHUE MOJOBEIX KIETOK.

OnnonoTBOpeHrde W 3MOpHOHAIBHOE pa3BUTHE KUBOTHBIX. COCOOBI OMIOJOTBOPEHMs: HAPYKHOE, BHyTPEHHEE.

ITapreHorenes.



WMunuBuayanbHOe pasBUTHE OPraHM3MOB (OHTOTeHe3). DMOPHONOTHS — HayKa O PA3BUTHH OpPraHU3MOB. Mopdpocenes

— 00Ha u3 2nasHuIx npobaem smbpuonocuu. Konuenyus mopgocenos u modenu mopghozenesa. Ctammu 3MOpUoOreHesa
KUBOTHBIX (Ha npuMepe Isrywku). dpoGienie. Tunel apol.ienus. Jemepiiiiposannoe 1 HEOePMUHUPOBUAHHOE

opobnenue. Bnacmyna, munei  6Oaacmyn. OcOOEHHOCTH IPOOIEHHS  MIEKONMTAIOIIKX. 3apo/iblllieBble  JTUCTKH
(ractpyiisiums). 3aKjajka OpraHOB W TKAHEH W3 3apOABIIEBBIX JTMCTKOB. B3auMHOe BIMSHHE yacTeil pa3BUBaIOLIErOCs
3apo/plia  (3MOpHOHANbHAS MHAYKIMS). 3akiajKka IUIaHa CTPOEHHS JKMBOTHOIO KaK pe3yJbTar HepapxHuecKux
B3aUMOLCHCTBUI reHOB. BiusiHyie Ha oMOpHOHAIbHOE PA3BUTHE PA3IUUHBIX (PAKTOPOB OKPYKAIOIICH Cpebl.

Poct 1 passutue sxuBOTHEIX. ITocTamOpuoHansHBIA nepuoa. Ilpsmoe u HelpssMoe pasBuTHe. PasButme ¢
MeTaMop(o30M y OECHO3BOHOYHBIX M ITO3BOHOYHBIX KHBOTHBIX. BHOIOTHUECKOE 3HAYECHHE pMOr0 M HENPsSMOro
PasBUTHsL, X PACHPOCTPaHEHHE B NPUPOJE. Tullbl pocTa KMBOTHBIX. DAKTOPBI Perysiiiik pocTa KHUBOTHBIX U Yel0BeKa.
Craanu nocToMOPUOHATIBHOTO PA3BUTHS y JKHBOTHBIX M 4esloBeKa. [ IepHobl OHTOreHe3a YelloBeKa. CrapeHue U cMepTh
KaK OMOJIOrMYecKre MpoIecchl.

Pasmuoxenune u pasgutue pactennii. I'ameTopur u criopodut. Meiios B 5KM3HEHHOM LHKIIE PACTEHHA. O6pazoBanue
Crop B nponecce Meifosa. I'amerorenes y pacrenuit. OnnogoTBopeHne U pa3BUTHe PACTHTENLHBIX OpPraHu3MoB. J{BoiiHoe
OIJI0/IOTBOPEHHE Y I[BETKOBBIX pacTeHHui. O0pa3zoBaHue U pa3BUTHE CEMEHH.

MexanusMbl peryJsiiiy OHTOreHe3a y pacTeHuid U I UBOTHBIX.

AdemoneTpanuu

IToptpersr: C. I'. HaBamun, X. [1Ineman.

Tadmuupl 1 cxembl:  «BeretaTuBHOE pasMHOKeHHe», « UMbl 6ecronoro pasMHOKeHMs», «Pa3sMHOKeHMe

XJIaMHIOMOHA/Ib), «PasMHOMKeHHe 5BriIeHbl», «Pa3sMHOKeHHE THAPLD, «Meiio3y, «XpOMOCOMEBI», «I ameToreHes»,
«CTpoeHne SULEKICTKH U crepmaro3ounay, «OCHOBHBIE CTaIMH OHTOIEHE3a, «IIpssmMoe u HempsaMoe pasBUTHED,
«PaszsuTre Malickoro skyka», «Passurue capanuuy», «PazButue JSATYWKH», «JIBOHHOE OIUIONOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHHe ceMsiH OJHOMONBHBIX M JBYAONBHBIX PACTeHHI», «JKu3HeHHBIA LUK MOPCKOH KarycThl»,
«KU3HEHHBIH LUK MXa», «KH3HEHHBIN LUK TATIOPOTHUKAY, « KH3HEHHBIH MK COCHBDY.

ObopynoBanme: cBeTOBOH MUKPOCKOI, MUKPOTpENapaThl sIeKICTOK H CIePMaTO30MI0B, MOIElb «llukn pa3BuTHS

JISATY LKW
JIaboparophast pabora «/3yduenune CTpOeHHs MOJOBbIX KIETOK HA TOTOBBIX MUKPOIPENapaTaxy.



ITpakTHyeckast padoTa «BbIABIeHHE IPU3HAKOB CXOCTBA 3aPO/IbILICH TO3BOHOUHBIX JKUBOTHBIX).

JlabopaTopuas padoTa «CTpoeHHe 0PraHOB Pa3MHOKEHHUs BHICIINX PACTEHUID.

Teya 11. I'eHeTHKa — HayKa 0 HAC.1€ICTBEHHOCTH H H3MEHUYHBOCTH OPraHH3MOB

Hcropust cTaHOBICHMS W Pa3sBUTHS T'€HETHKH Kak Hayku. PaGotel I. Mennens, I'. ne ®pusa, T. Moprana. Posb
OTCUECTBEHHBIX YUYEHBIX B pa3BUTHUU reHeTWku. Padoter H. K. Konpuosa. H. M. Basumosa, A. H. benozepckoro, 1. JI.
Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIC FeHETHYECKHE MOHATHSA M CHMBOJBL | OMOIOTHYHBIE XPOMOCOMBI, aleIbHble IeHbI, albTepHATUBHBIE
[PU3HAKH, TOMHHAHTHBIM W PELECCHBHBIH MPU3HAK, IOMO3UIOTA, I'eTepPO3MIoTa, YUCTas JIMHUS, THOPHIbI, TeHOTHIL,
(peroTHI. OCHOBHBIE METO/IbI TEHETHKH: IHOPHUIOIOTHYECKUH, INTONOMMUECKHIT, MONEKYISPHO-reHe THYECKHIA.

demoneTpanuu

Hoprpersr: I. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konbios, H. U. Basunos, A. H. Benosepckuit, I. J1.
Kapneuenko, 10. A. @ununuenko, H. B. Tumodees-Pecopckuii.

Tadauubl u cxeMbl: « MeToabl TeHeTHKH Y, «CXeMBbl CKpellMBaHU .

JlabopaTopHast padora «/Ipo3odusa kak 00bEKT reHeTHIeCKHUX UCCIIeI0BAHUID.

Tema 12. 3akoHOMEpPHOCTH HaC/Ie/ICTBEHHOCTH

Monorubpuanoe ckpetrsanue. lepreiit 3akoH Menzerns — 3aKOH €/MHOOOPa3us THOPUIOB [EPBOIO [TOKOICHHS.
IlpaBuno nomuHupoBanusi. Bropo#t 3akon MeHzenss — 3akoH paclleneHds NPU3HAKOB. LIUTONIOTHYECKHe OCHOBBI
MOHOTHOPHIHOIO CKpeNIMBaHus. [ MIoTe3a YuCcTOThl raMmer.

AHajn3upyroliee Cckpemnpanue. [IpoMexyTouHblii XapakTep HacieJ0BaHHS. PacluieryieHue NpU3HAKOB IPH
HETOJIHOM JIOMUHUPOBAHHUH.

Hurubpunnoe cxpemmsanve. Tpernii 3akoH Menjens — 3aKOH He3aBUCMMOIO HACIENOBAHHS IPH3HAKOB.
[luToI0rnYecKie OCHOBLI AMTHOPUTHOTO CKPEILMBaHUA.

CuerienHoe HacnejoBanue npusHakos. PaGorer T. Moprana. CuenieHHoe HacTelOBaHHE I'eHOB, HAPYIICHHE
CLEIIJIEHHST MEX/y FeHaMH. XPOMOCOMHAasl TCOPHsI HAaCIIe/ICTBEHHOCTH.

I'enerrka moia. XpoMOCOMHBIM MEXaHH3M OIpe/le]eHUs TOTa. AYTOCOMBI M MOJOBBIE XPOMOCOMBI. | OMOraMeTHbIi
¥ reTeporaMeTHbIN ol I 'eHeTHYecKas CTPYKTypa MOJOBBIX XpOMOcoM. HaciiejoBaHne NpU3HAKOB, CLEIUIEHHBIX ¢ [TOJOM.



[ eHOTHII Kak LeJ0oCTHas cucTeMa. llnedoTponus — MHOXKeECTBeHHOE JeHcTBMe reHa. MHOKECTBEHHBIN aie In3M.
BsanmonelcTBHe HeaIeIbHbIX reHoB. KoMIIeMeHTapHOCTh. DnucTtas. [lonnMepusi.

[ 'eHeTHYeCKHl KOHTPO/b Pa3BUTUS pPACTeHMWit, JKMBOTHBIX M 4el0BEKa, a Takke (PU3MOIOMMYECKHX NPOLECCOB,
MOBEAEHHs U KOTHUTUBHBIX (PYHKLMMN. [ 'eHeTHYecKre MeXaHU3Mbl CHMOHOreHe3a, MeEXaHU3Mbl B3aUMOIEACTBHS «XO3AUH —
nmapasuT»y U «XO039MH — MHUKPOOHOM». I eHeTHUeckue acneKThl KOHTPOJIS M U3MEHEHHUs] HACIEACTBEHHON HH(pOpMaLUK B
[IOKOJIEHUAX KIIETOK M OPraHU3MOB.

ldeMoncTpanuu

[Toprpetsr: I'. Menaens, T. Moprah.

Tabmunel n cxemel: «llepsblif 1 BrOpoil 3akoHbl Menmensy, «Tpetuil 3akon MeHmens», «AHanu3upyloliee
ckpeniMBanue», «HenonHoe nomunupoBanue», «(CuernieHHOe HacieIOBaHWE IPU3HAKOB y Apo30duiby, «l eHernka
nona», «Kapuorun yenoBeka», «Kapuotun naposoduib», «Kapuotun mnrTuilb», «MHOXKECTBEHHBIN —alUIeIu3M»,
«B3aumMoaencTBre reHOBY.

OdopynoBanue: Mojiesib Ul 1€MOHCTPALMH 3aKOHOB eIMHO00Pa3Hsi THOPHIIOB MEePBOTO TTOKOJIEHUSI U PaCIen/IeHus
NPH3HAKOB, MOJENb JJIs JIEMOHCTPALMM 3aKOHA HE3aBHCHMOIO HAcC/IeIOBaHUs MPHU3HAKOB, MOJIEIb JUIS JEMOHCTpallMH
CLEIJICHHOTO HAaCJe/10BaHus IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoTpenapart: «/lpozoduna.

[IpakTH4eckast pabora «M3zyueHue pe3ynbraTtoB MOHOTHOPHIHOTO CKPEIIUBAHMS Y APO30QHIIbI».

[MpaxkTHyeckas pabora «M3ydyenne pe3ynbraToB IMrHOPUIHOTO CKPEIIMBAHUS Y 1PO30QHIIBI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BsaumoneiicTsue renotuna u cpejibl npu GopmupoBaHur Genotuna. M3meHunBocTs npusHakoB. KadecTBeHtbie u
KOJIMYECTBEHHbIE IPU3HAKU. BUBI U3MEHUMBOCTH: HeHACICACTBEHHAS U HACIeACTBEHHA.

MonubukanuoHHass HU3MEHYMBOCTb. Poib cpejibl B (OPMHPOBAHHMK MOAMMDUKAIMOHHONW HW3MEHUMBOCTH. Hopma
peakiud npu3Haxka. Bapumanumonnbid psa v BapuauudonHass Kpusast (B. HMoranncen). CpoiicTBa MOAM(pHUKAIMOHHOK
HU3MEHYMBOCTH.

['enoTunuyeckass M3MEHUYMBOCTh.  (CBOHCTBA  IEHOTUMIIMYECKOW  M3MEHYMBOCTH. BHIBI  TeHOTHITHYECKOM
WM3MEHYMBOCTH: KOMOWHATUBHAS, MYTallMOHHAS.

KoMbuHaTuBHas WM3MEHUYMBOCTH. Meio03 W MOJOBOM MPOILECC — OCHOBA KOMOMHATMBHOM H3MEHUYMBOCTH. Pouib
KOMOMHATUBHONW M3MEHUYMBOCTH B CO3/IaHUM MEHETHIECKOI0 Pa3HOOOpas3ust B rpejieax 0JHOro BU/A.



MyTauvoHHas M3MEHYMBOCTh. Bujbl  MyTauumii: reHHBbIE, XPOMOCOMHbIE, TIeHOMHble. CIOHTaHHbIE MU
WHAYUMPOBAHHBIE MYTallMK. SlIepHbIe M LMTOIIa3MaTnyeckue Mytaudd. CoMaTudeckne U MoJoBble MVTallii. | [pHYuHbI
BOIHUKHOBEeHMSI MyTauui. MyTaredbl U WX BIMSHHE Ha OpraHM3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO Mpoliecca. 3aKoH
FOMOJIOTHYECKUX PSIJOB B HaclencTBeHHOM wu3MeHuuBocTd (H.M. Basunos). BresiepHas HW3MeHUMBOCTL H
HaCJI€ICTBEHHOCT.

Dnuzenemuxa U 3MUSEHOMUKA, POTb  SNUSCHEINUYECKUX — (DAKMOPOE 6  HAcaedosanuu u  UIMEHYUBOCU
DEHOMUNUHECKUX NPUSHAKOE V OPSAHUIMOS.

demMoHcTpanun

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnuubr  u  cxembl: «Buapl  u3MeHYMBOCTHY», «MOAU(UKAIMOHHAS H3MEHYMBOCTHY», «KoMOMHaTUBHAS
M3MEHYUBOCTHY, «Meho3», «OniaoaoTBopeHuey, «l eHeTndeckne 3a00IeBaHus YeioBeKay, « Buabl MyTarmii.

OO0opynoBanue: XKuUBble U repdapHble 3K3EMIUISPbl KOMHATHBIX PACTEHWH, PUCYHKH ((hoTorpaduu) KUBOTHBIX C
pPa3JIMYHBIMU BUIaMH U3MEHUYUBOCTH.

Jlaboparopnass pabora «lcciaenoBanue 3aKOHOMEPHOCTEH MOAM(DHKALMOHHON M3MEHUMBOCTH. |locTpoeHue
BapHallMOHHOr 0 psaa U BapHaLlHOHHOW KPHBOU».

IIpaxkTuueckas pabdora «MyTtauuu y Apo3oduisl (Ha rOTOBBIX MUKpPOIIPEnapaTax ).

Tema 14. I'eHeTHKa 4esi0oBeKa

Kapuotun 4enosexa. MexyHapoiHas IporpaMma HCCiie/I0BaHHsSl TeHOMa YejioBeKa. MeTo/ibl M3ydeHus FeHeTHKH
4eJ0BeKa: [eHeaJlornYeCKui, ONM3HEUOBbId, UUTOreHEeTHYECKUH, TOMYJ/IsLIHOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHeTndeckuil. COBpeMEeHHOE olpe/ieleHue TeHOTHIIA: TOJHOINeHOMHOE CeKBEHUPOBAaHKEe, TeHOTHITUPOBAHUE, B TOM YHCIIE
¢ nomometo [1[P-anmanusa. HacnejncrBennble 3aboneBaHMs uernoBeKa. | eHHble M XPOMOCOMHbIE OONIE3HM YelOBeKa.
boJie3Hu ¢ HacleACTBEHHOMN MPeAPacIIONOKEHHOCThIO. 3HaUeHUe MEMLIMHCKON TeHEeTHKH B IPE/IOTBPAIEHUH W JIeUeHHH
IeHETHYeCKUX 3abosieBaHUi 4yejoBeka. MenHKo-reHeTH4Yeckoe KoOHCyIbTupoBaHue. CTBONIOBBIE KIETKH. [loHsTHE
«TEHETHYECKOTO I'Py3a». ITHUECKHE aCleKThl UCCIeIOBaHUH B O0JIACTH Pe/IaKTHPOBAHMS F€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (paxTophl NOBLILIEHHONW YyBCTBUTEIBLHOCTH YEJIOBEKA K (DU3MYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO
OKpYy Karollen cpebl. | eHeTHyecKas npeapacrnoloKeHHOCTh YeJIOBeKa K IaTOJIOTHsIM.

JdeMoHcTpaunu



Tadmuie! u cxembl: «Kaprotun denoBeka», «MeToabl H3YUEHUs MeHETUKH deloBekay, «| eHeTHueckue 3a60/1eBaHus
4eJI0BeKay. |

IlpakTHyeckas padora «CocTar1eHHe U aHAIU3 POI0CIOBHONY.

Tema 15. Cenneknust opraHu3MoB

JoMmecTukaumsa M CeleKUUsl. 3apoKIeHHE CeNeKIMM W JoMecTHKauud. Yuenuwe H. WM. Basuiosa o [lenTpax
ITPOMCXOKIACHUS ¥ MHOroo0pasus KyJIbTYPHBIX pacTeHHH. PONb celekiMM B CO3MaHUM COPTOB PACTEHMH M MOPOJ
KUBOTHBIX. COpT, MOPO/a, IWTAMM. 3aKOH FOMOJIOTHYECKHUX PSAMOB B HAC/eICTBEHHON namMernynBocTr H. M. Basuiosa, ero
3HAaYEHHUE I CEIEKLIMOHHON padoThl.

MeTobl cenmeKMoHHOH paboThl. MeKyceTBeHHBIH 0TGOP: MaccoBbIH 1 MHAMBUAYAIbHbIN. DTanbl KOMOMHAIIHOHHOI
ceneKumu. McnbITanne NpOU3BOMTENEH 10 MOTOMCTBY. OTOOp MO FEHOTHITY ¢ MOMOIIBIO OLIeHKH (DEHOTHUIIA TOTOMCTBA K
0TOOp 10 FeHOTHITY ¢ TOMOIIILE ananusa JJHK.

VIcKyCCTBEHHBIH MyTareHe3 Kak METOJ CeNeKIHOHHOW paboThl. PajMallMOHHBIE M XUMHUYECKHMil MyTareHes Kak
UCTOYHMK MYTAlUMH Yy KYJIBTYPHBIX (OpM OpraHmsmoB. Mcroib3oBanie TeHOMHOIO peJaKTUPOBAHMS M METOJIOB
pexomOuHanTHeIX JJHK 1u1s oyueHus: HCXOAHOro MaTepuasia /s CeleKLnH.

Ionydenne nonunionnos. Brytpusuposas rubpuamsauus. Bin3kopoJcTBeHHOe cKpelMBaHUe, WM MHOPHUIMHT.
Hepocrsennoe ckperuupanye, win aytopuamsr. I'ereposnc u ero npuuunbl. Mcernombs3oBanue reTeposnca B CeseKLUM.
Otnanénnas rubpumusaums. Ilpeogonenye GecIIonns MeXBUIOBBIX TMOPUAOB. JOCTHIKEHMS CeleKLMH pACTeHH W
YKUBOTHBIX. «3e1éHas pesontoyus ».

CoxpaHeHHe U U3ydeHHe TeHETHYECKUX PECYPCOB KyIbTYPHBIX PACTEHHH M UX AUKUX POJHUEH 1 CO3/AaHUS HOBBIX
COPTOB M I'MOPUIOB CENIbCKOXO3AUCTBEHHBIX KYIBTYD. H3yuenue, coxpanenue u ynpasnenue 2eHemuueckumu pecypeami
CeNbCKOXO3SUCMBEHHBIX U NPOMBICTIOEHIX HCUBOMHBIX 8 YEIIAX VIVUUIEHUS CYUECMBYIOUUX U CO30AHUS HOBbIX NOPOO, NUHUII
U Kpoccos, 6 mom Hucie ¢ HNPUMEHEHUEM COBPEMEHHbIX MemOo006 HAYYHLIX UCCIeO06anull, Nepedosslx udel u
NepPCnekmueHbIX MexHOA02UIL.

deMoHcTpanuu

[Toptpetsr: H. M. Basunos, WM. B. Muuypun, I'. JI. Kapneuenxko, IT. I1. Jlykssauenxo, b. JI. Actraypos, H. bopuoyr, /1.
K. benses.



Tabmuuel 1 cxembl: «LIeHTPbl IPOHCXOKACHHUA U MHOIOOOPA3Hs Ky IbTYPHbBIX PACTEHH», «3aKOH FOMOIOrHUYECKIX
PsIIOB B HACTEACTBEHHON M3MEHUHBOCTIY, «MeTobl cenexum». «Otaanénnas rudbpuamsaiusy, «Myrareresy.

Jadoparopuas padora «/s3yuenre COPTOB Ky IbTYPHBIX PACTeHMIT U MOPOJ TOMALIHUX KUBOTHBIX).

JlaGopatopHasi pabora «}/3yueHie METOI0B CeleKIMU PACTEHHID».

IIpakTHyeckast padora «I [puBHBKa pacTeHU.

IKreKypensi «OCHOBHBIE METO/Ibl M TOCTHKEHHs CeNEKLMH PACTEeHUH ¥ JKHBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO,
TJIEMEHHYIO (epMy, COPTOUCIIbITATE IbHBIA YJacTOK, B TEMIMIHOE XO3SHCTBO, B 1a00PATOPHIO arpOyHUBEPCUTETA WU
Hay4HOTO LIEHTPAa )».

Tema 16. buoTtexHo/iorusi u cHHTEeTHYECKAs] OMOJIOTHSI

OOBEKTBI, HCITIOJb3yeMble B OHOTEXHOJOIMH, — KI€TOUHbIE M TKAHEBbIE KYJBTYPbl, MUKPOOPraHU3MbI, HX
XapaKTepucTHKa. TpaaulHOHHas OMOTEXHONOTHSA: XIeboNeYeH e, M01y4eHHe KMCIOMOTOYHbIX TPOAYKTOB, BHHOJIEIHE.
Muxpobduonorndeckuii cuntes. OObEKThl MUKPOOHONOTMYECKHX TEXHOJOTHI. [IpoM3BOACTBO Geilka, aMHMHOKMCIOT M
BUTAMHHOB.

Co31aHHe TEXHOJOTHH M MHCTPYMEHTOB ILie/IeHANPABIEHHOTO W3MEHEHHS M KOHCTPYHPOBAHHS [€HOMOB C 1[ebI0
TOJTyHeHHs! OPraHU3MOB M MX KOMITOHEHTOB, COJICPIKAIMX HE BCTPEUAIOIIHecs B IIPHPO/Ie OUOCHHTETHYECKHE MTYTH.

Knerounasi nrkenepust. Meto/ibl KYIbTYpBI KJICTOK M TKaHell pactenuil u xusotHbIX. Kprnobankn. Comaruueckas
ruOpun3alus M COMaTH4ecKuit sMOpHoreHes. lcromb3oBaHHe TraljioOWgoB B  CeleKIuH pacteHuid. [llonyuenue
MOHOKNOHANBHBIX anmumen. Hcnone306anue MOHOKAOHANbHBIX U NOTUKIOHATBHBIX anmumen 6 meouyune. VICKyccTBeHHOe
OIJIONIOTBOPEHHE. PEKOHCTPYKLMs SHLEKIETOK M KIOHMPOBAHHME JKMBOTHBIX. MeTojl TPAaHCIIAHTALMK SIEP KIETOK.
Texnonocuu 0300poenenus, KyrbmusupoBaHUs t MUKPOKIOHANLHO20 PASMHONCEHUS. CElbCKOXOZAUCTNBEHHbIX KyIbmyp.

XpOoMOCOMHasl ¥ reHHas UHkKeHepHs. MCKyCCTBEHHBIH CMHTE3 reHa M KOHCTPYHPOBAHHE pexomOuHanTHBIX JIHK.
Cosoanue mparceennvix opeanuzmos. JJOCTHKEHUs U MEPCTIEKTUBBI XPOMOCOMHOMN M MeHHOI HUHXEHEPUH. DKOJOrHIecKHe
M OTUYECKHE NTPOOJIEMbl TeHHOW WHIKEHEPUH.

MenuuuHckre OMOTEXHOIOTHH. [locTreHOMHAs uudposas MenunuHa. [LIP-guarnocTrka. MeTabosOMHBIH aHAIN3,
TEHOLEHTPUYCCKUH aHANIM3 MPOTEOMa YEIOBEKa I OLCHKH COCTOSHMS €ro 3/0poBbsi. VCIONB30BAHKE CTBOJIOBBIX
kneTok. TaprerHas Tepanus paka. 3D-OuoumxkeHepus Juisi pa3paboTKM  (yHIaMEHTAIBHBIX OCHOB MeJMIMHCKHX



TeXHOJIOTHH, CO3JaHMs] KOMILIEKCHBIX TKaHel codeTaHueM TeXHOJIOTHH TPEXMEPHOro OWONPHUHTHHIA M cKa(@OJIAUHTa
JUTSL peLLeH s 3a1a4 NMepCoOHalM3UPOBAHHON MEIUIIMHBI.

Co31aHMe BEKTOPHBLIX BaKUMH C 1le1bi0 odecreveHMs KOMOMHHPOBAHHOH 3aulMThl OT BO30ymteled OPBMU,
YCTAHOBIIEHHE MOJIEKYISPHBIX MeXaHu3MoB (GyHKIuoHupoBanus PHK-conmepkamux BHpYCOB, BBI3BIBAIOLIMX 0CO00
ornacHble 3a00JIeBaHHs Ye/IOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuubr 1 cxembl: «lcnonb3oBaHHe MHUKPOOPraHW3MOB B IPOMBILIIEHHOM NPOU3BOACTBe», «KieToyHas
UHIKEHEepHUs», «| eHHast UHKEHEPUs».

JlaGopaTopHasi padora «l3yyeHre 00beKTOB OMOTEXHOTOIUI.

IIpakTuyeckas padora «llonyueHre MOTOUHOKHUCIBIX ITPOAYKTOBY.

Ikekypeusi «buoTexHONOrUsS — BaKHeMIlass MPOU3BOJIMTENbHAS CHJIa COBPEMEHHOCTH (Ha OHMOTEXHOIOrMYecKoe

[IPOXU3BOJCTBO )».
11 KJIACC

Tema 1. 3apoxaeHne U pa3BHTHe IBOTIONHOHHBIX NIpeI1cTaBAeHHI B OHOJIOTHH

DBomonronHas Teopus Y. [lapeuna. [Ipeanockuiki BOZHUKHOBEHHUS AapBuHU3MA. JKM3Hb U HAy4dHas /1esiTe]bHOCTD
Y. JlapBuHa.

JBwxkyimne cunsl sBogolMd BuaoB no Y. Jlapsuny (BbICOKas HMHTCHCHUBHOCTb PAa3MHOMXKEHHMS OPraHU3MOB,
HaCJIE/ICTBeHHAsi K3MEHUYHMBOCTh, OOph0a 3a CyIleCTBOBaHUE, €CTECTBEHHBIM W HCKYCCTBEHHBIH 0TOOP).

Odopmiaenue cuHTeTHYecKOM Teopuu sBomoumu (CTD). HelrtpanbHas Tteopust 3Bomrouuu. (CoBpeMeHHAs
YBONFOLIMOHHAS GHOJIOTHS. 3HAUEHHE SBOJTOLHOHHOI TEOpHUH B q)opMHpOBz{HHM €CTECTBEHHO-HAYYHON KAPTHIbl MUPA.

JdemMoHcTpanun

[Toprpersi: Apuctotens, K. Jluanel, XK. b. Jlamapk, 3. K. Cenr-Mnep, XK. Kiosse, Y. lapsun, C. C. UetBepukos, M.
W. Imaneraysen, /Dx. Xoaaeis, /1. K. benses.

Tabmuier 1 cxembl: «Cuctema xuBoH mpupoab! (o K. Jlunuero)y», «JlecTHuma KuBbIX cyuiecTB (1o Jlamapky)»,
«MexaHu3M (QOpPMUPOBAHHUs MPUCIIOCOOIEHUN Yy pacTeHul M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyta



nyremectsus Y. JapBuna», «Haxomku Y. Jlapsuna», «Dopmbl 60ps0bl 3a CyIIECTBOBaHHEN, «Ilopoabl romnyoeit»,
«MHoTo0Opa3sne KyJIbTYPHBIX GOPM KanyveThi», «I10pojibl 1OMAIIHUX KUBOTHBIX», «CXeMa 00pasoBaHus HOBBIX BHIOB
(mo Y. [lapsuHy)», «CxeMa COOTHOIICHHUS JBUKYLIMX CH.1 3BOTIOMUMY, « OCHOBHBIE M010KEHUS CUHTETHUCCKOR TEOPUH
IBOJIOLIAWY.

Tema 2. Mukpo3Bo110LHS U €€ pe3yabTaThbl

Tomysisinmst Kak sneMeHTapHas eIUHHIA 3BOIOIUH. COBPEMEHHBIE METO/IbI OLEHKH IeHeTHIeCKOTo pa3HooOpaszus U
CTPYKTYpBI HONyJIsSUMi. M3meHenue renodonaa MONYIsLUUHM Kak 3JeMEHTapHOE 3BOJOLMOHHOE sIBIEHME. 3aKOH
reHeThuvecKkoro paBHosecus JIxx. Xapau, B. BaiinOepra.

OneMeHTapHble (aKTOphl (IBIKYIINE CUIIbI) 3BOJOLMA. MyTalMOHHBIH nporece. KoMOUHATHBHAS U3MEHUMBOCTD.
Jpeii reHoB — caydvaiiHble HeHaNpaBlIeHHble U3MEHEHMs] YacTOT ajelel B nonynsuusx. Jddekt ocHoBatesst. Ipghexm
GymoL104H020 2opaviuka. CHudCEHUEe 2eHemuuecKo20 pasHoobpazus: NPUMUHbL U CIeOCHEUA. IIposisnenue s¢hhexma
opetigha 2ero6 6 OonLUUX U ManbiX nonyiAyusy. Murpatun. M3omsuns nonyasuuii: reorpadudeckas (IpocTpaHCTBEHHAs ),
ononoruyeckas (pernpoayKTuBHas).

Ecrecrsennblii 0TOOp — Hanpapnusiommii - daktop oBomonuu. DOPMbI  €CTECTBEHHOrO 0THOpA: JABUXKY LI,
CTAOMIIM3UPYIOLIUH, Pa3pblBAIONMHA (IH3pyITHBHBIA). [losioBoii 0T60p. BO3HMKHOBEHHE U SBONIOLMS COLNUATBHOTO
[TIOBEAEHHUS! ;KMBOTHBIX.

IIprcriocodIeHHOCTE  OPraHU3MOB — Kak — pe3yJbTaT MUKPOIBOMIONMM. BO3HUKHOBEHHE MPHCIOCOOIeHUH y
OpraHu3MoB. ApoMopdo3sl W maMoananTanuu. Ilpumepbl NPUCHIOCOGIeHHH y OpPraHHW3MOB: MOP(MONOrHYeCcKHe,
dusHoNOrHYecKie, GHOXUMHUUECKHE, TTOBeleH ecKre. OTHOCHTEIEHOCTh IPUCTIOCOOTEHHOCTH OPraHH3MOB.

Buz, ero kpurepun m crpyktypa. BuaooGpasoBaHne Kak pesynbTaT MHKPOdBOMIOLMH. M30MA0HS — KIIOUEBOI
haxTop BupooGpazosanus. Iyt n criocobbl BHI006pazoBanys: amionaTpiyeckoe (reorpaduueckoe), cUMIATPUYECKOE
(3KOJIOrMuecKoe), «MIHOBEHHOE» (MOHILION IM3aLMsl, THOpUr3alist). JJTHTeTbHOCTS SBOJTIOLHOHHBIX POLIECCOB.

Mexanusmbl hOpMHUPOBaHUS GHOIOTMYECKOTO pa3HOOOpa3Hs.

Ponb 3BOMIOLHOHHO! OHOMOrHHU B pa3paboTKe HayYHbIX METONOB COXpaHeHus OHOPa3sHo0Gpasis. MUKPOIBOIIOLHS 1
KO3BOJIFOLMSL 1APA3UTOB M MX X035eB. MexaHU3Mbl (JOPMUPOBaHHs YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI GOPHOBI ¢
Hel.

JlemoHcTpanuu



Iloptpetsr: C. C. HerBepukos, 2. Maip.

Tabaunbel W cxembl: «MyTallMOHHAS H3MEHUYMBOCTBY, «llomyisiiMoHHas cTpykTypa Buaa», «(CXxema INpOsiBIEHUS
3akoHa Xapau—Balindepray, «JIBHKVIIHE CHIB] 3BOTIOLUW?, « IKOTOTHYECKas 30 I51Ms TTOMNY. 18111 ceBaHCKON dopeny,
«l'eorpaduueckass H30JSLUSI JUCTBEHHHULBI CHOMPCKOM W JIHUCTBEHHULBI [aypcKoi», «llonyIsllMOHHBIE BOJIHBI
YUCICHHOCTH XMIIHUKOB M JKepTB», «Cxema JeMCcTBHS eCTeCTBEHHOTO 0TOOpa», «PopMbl OOPHOBI 3a CyIIECTBOBAHUEY,
«MHaycTpuanbHelii  MenaHu3M»,  «OKmBble  mckomaemble»,  «I[OKDOBHTENhCTBEHHAs  OKpacka  SKMBOTHBIX?,
«IIpenynpexaaroiias oKpacka >KMBOTHBIX», «Du3M0IorMuecKkue agantauumny», «lIpucnocol1eHHoCcTh OpraHu3MoB 1 eé
oTHOCcHUTeNBHOCTE»,  «Kpurepun  Bupa», «Bwunabl-nBoiiHukm», «CTpykTypa Buaa B mpupoze», «CrocoOsl
BU1000pazoBanus», «l eorpaduueckoe BUa00OpazoBanue TPEX BUAOB JaHJBIIIEH», « IKOIOTHYECKOE BUA000PA30BaHUE
BUJIOB CUHUI, «] loanMnaonasl pacteHui», «KanycTHo-penedHbld THOpu».

O0opynoBaHue: repdapuu pacTeHWH, KOJIeKLUHWHW HACeKOMBIX, uydesla NTHUL M 3Beped ¢ NpUMepaMy pas3jInyHbIX
MpucrocoOJIeHuH, 4ydela NTHL M 3Beped pa3HbIX BUIOB, TepdapuM pacTeHUH OJIM3KHUX BHMIO0B, 00pa3oBaBIIMXCS
Pa3IMYHBIMH CIIOCOOAMMU.

JlabopaTopHasi pabota «BbIsgBIeHNE U3MEHUYMBOCTH Y 0CO0OEH OIHOTO BUAAY.

JlaGopaTtopuast padora «l IpucnocoOneHust OpraHu3MOB U UX OTHOCHTEIIbHAS 11eJ1eCO00pa3HOCTY.

JlaGopaTopuasi padora «CpaBHeHHE BUAOB 10 MOP(POIOrHYSCKOMY KPUTEPUIO».

Tewma 3. MakposBoJIIOIHS U €€ pe3yJIbTaThl

MeTo/bl U3y4eHHs MaKpodBOMOLKMK. [laneoHToI0rHYecKrue MeTOIbl U3ydeHus 3Booluu. [lepexonnsie Gopmbl u
(duIoreHeTUYECKKE Psifibl OPraHU3MOB.

buoreorpaduueckre meToabl H3ydeHust aBomolH. CpaBHenue ¢Gaopbl M (ayHbl MaTEpPUKOB M OCTPOBOB.
buoreorpaduyeckue odactu 3eMiid. BUIbI-DOHAEMUKH W PEJITUKTHI.

DMOpHOIOrHYecKHE U CPaBHUTEIBHO-MOP(OIOTMYECKHE METO/bl H3YUYEHHs HBOJIIOLMH. F €HEeTHYECKUEe MEXaHU3Mbl
SBOJIFOIIMM  OHTOT€He3a M TMOSBIEHMS DBOJIOLMOHHBIX HOBIIECTB. [ OMOJOrMYHBICE M  AHAJOIMYHBLIC OpPraHbI.
PynumeHTapHble opranbl M aTaBu3Mbl. MOJIEKYJISIpHO-reHeTHYeCK1e, OMOXMMHYEeCKHe M MareMaTHYecKHe MeTOIbl
W3YUYEHHS 3BOMOIHH. ['oMomorugabie reHbl. COBpeMeHHBbIE METO/IbI MOCTPOCHUS (PUIOreHETHUECKUX J1CPEBbEeB.

XpOMOCOMHBIE MYTAallMH ¥ IBOJIIOLMS FEHOMOB.



Ob1re 3aKOHOMEPHOCTH (11paBuiIa) 3BOIIOLUMK. [Ipunyun cyvenvt yuxyuii. HeoGpatuMocTs 3BOTIONMY, A1anTUBHAS
paauanus. HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIMH.

Hevoncrpauuu

Ioptpetsi: K. M. bap, A. O. Kosanesckwuii, @. Mromep, 3. [ ekkes.

Tabanubl 1 cxempl: «PUIOreHETHUECKHI PSiL JIOIAIMY, K APXEONTEPUKCY, «3Bepo3yosble siepb», «Creronedaiby,
«Punnodurs», «CeMeHHbIe NaropoTHUKM», «buoreorpaduueckue 30HbI 3eman», «/lpelid KOHTHHEHTOBY», «PeTuKThHIY,
«Havanbnble ctammn sMOPHOHAIEHOTO PA3BUTHS [I03BOHOYHBIX KHBOTHBIXY», «[ OMOJIOrHUHbIE ¥ aHATOIHYHbIE opraib»,
«PynuMeHTBI», «ATaBU3MbBIY, «XPOMOCOMHbIE HAOOPHEI UETOBEKA M MIMMIIAH3e», «| JaBHbIe HaIIPpaBICHUS BOJHOLIMNY,
«Ob11Me 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

ObopyoBanne: KOIUIEKIMH, repOapuH, MyJSDKH HCKOIAEMBIX OCTATKOB OPraHH3MOB. MYJISDKM TOMOJIOTMYHBIX,
aHaJIOTMUYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIMH HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue u pa3BuTHE KH3HH Ha 3emJie

HaydHble runoTessl MPOUCXONkIEHHS KU3HM Ha 3emite. AGuoreHes W nancrepmus. JloHaydnble IpeCTaBIeHHs O
3apOXKICHUH KU3HH (Kpeaunonnsm). [ HIoTe3a nocTOSHHOTO CaMO3apOXkKAEHHs KH3HH U eé ONpOoBepIKeHHe onpiTamMu @,
Penu, JI. Cnannannanm, JI. Iacrepa. ITporcxosx/ieHue skM3HM U aCTPOOHOIOTHSL.

OcHoBHbIE dTalbl HEOpraHuueckoil 3BosoLnu. [Inanerapuas (reosormueckas) sBomonys. XUMUUecKas 3BOTIOIHISL.
AOMOreHHBI CHHTE3 OPraHMYecKHX BeIIeCTB W3 Heopranuveckux. Ombrir C. Mumepa u I HOpu. O6pazopanue
MOIMMEPOB M3 MoHOMepoB. KoailepBarnas runoresa A. M. Onapuna, runoresa nepsuunoro Oyibona Jlk. Xojeiina,
reseruyeckas runoresa I'. Mémaepa. Pubosnmbl (T. Yek) n runoresa «vupa PHK» Y. ['madepra. @opmuposanue
MeMOpaH M BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emmn 1 MeTojbl €€ u3ydenus. Mckonaemble OpraHuueckde OCTaTKH. | eOXPOHONOTHS M €€ MeTObl.
OtHocuTesnbHas 1 abCOMOTHASA FeOXPOHONIOrHsL. | €0XpOHONOrHYecKas MIKaa: 30HbI, bl MIEPHO/IbI, 3ITOXH.

Hauasibhble sTansl oprannyeckoil sBomonnn. [1osBleHHe ¥ DBOMIONUS MEPBbIX KIETOK. JBOJFOIMS MeTabomu3Ma.
BosnukHoBeHMe nepBEIX 3kocucTeM. CoBpeMeHHble MUKPOOHBIE OUOIIEHKH KaK aHaIor [EPBLIX Ha 3eMie COOOIICCTB.
CrpomaroauTsl. [IpokapuoThl 1 5yKapuOTHI.

Ipovicxoxaenne  3yKapuoT —(cMMOMOreHe3). DBOMOLMOHHOE —MPOUCXOXKJIEHHE BHPYCOB. [Ipoucxoxnenue
MHOT'OKIIETOYHBIX OPraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTaHH3MOB.



OcHoBHBIE ITAllbl 3BOIOIMHA BBICIIMX pacTeHnid. OcHOBHBIE apoMOpdO3bl pacTeHuii. BbiXoa pacTeHuil Ha cyiy.
llosiBieHne CIIOPOBBIX pacTeHUi U 3aBoeBanye umu cyin. CeMeHHbIe pacTenus. [ [poucxok1eHre BETKOBbIX PACTEHHUIL.

OcHOBHbIE  3Talbl  IBOTOLMH  KHBOTHONO Mupa. (OCHOBHBIE apoMop(o3bl  AKMBOTHBIX. Benickas dayHa.
KemOpuiickuit B3pbIB — NOSBICHHE COBPEMEHHBIX THIIOB. IlepBBle XOpa0BbIe KHUBOTHbIC. JKHU3HB B BOje. JBOMIOLIMS
103BOHOUHBIX. IIponcxoskienne ampuonii u pentunmii. IIporcxoxk/IeHne MIEKONUTAILINX U NTHIL [IpHHLIMI KITFOYeBOro
apomopposa. OcBoeHne 0ecro3BOHOYHBIMU M [TO3BOHOUYHBIMM JKUBOTHBIME CYIIIH.

Pasurre Ku3HM Ha 3emile IO apaM M MepHOJaM: apxeil, MPOTepo3oi, Mameo3oi, Me3030if, Kaiinoszoii. Obas
XapaKTepuCTHKa KiIMMara M TIeoJOIMYeCKHX TpoueccoB. [losBreHue U pacuBeT XapaKTepHBIX OpPraHU3MOB.
YrieobpazoBaHue: €ro ycjaoBUs U BIUSIHUE Ha [a30BBIH cOCTaB aTMOC(eEpBHI.

MaccoBble BbIMHpPaHus — 5KOJOIMYECKHE KPH3MCBI HPOLUIOro. [IpUYMHBI M CJIe/ICTBUS MAcCOBBIX BbIMHPAHHIL.
CoBpeMeHHbIH SKOIOTHYECKHH KpU3HC, ero ocodeHHOCTH. [Ipobiema coxpanenus 61opasHoodpasus Ha 3emie.

CoBpemeHHast — cucTeMa  OpraHM4eckoro Mupa. llpuHuumbl — kiaccuduKauum — opraHusMoB.  OCHOBHbIE
CUCTEMaTHYeCKHe IPYNITbl OPraHU3MOB.

HemoneTpaunu

Ioprpetsi: @. Penu, JI. Cnannanuanu, JI. TTacrep, M. M. Meunukos, A. W. Onapun. Ix. Xonugeis, I'. Ménnep, C.
Mumnnep, I'. 1Opu.

Tadaunuer n cxempr: «Cxema onbita ®. Penny, «Cxema omnbita JI. [lacTepa 110 M3ydeHHIO caMO3apOKIACHUS KI3HI,
«Cxema onpita C. Munepa, I'. FOpu», «3tansl Heopranuueckod spomonmm», «eoXpoHoIOrnyeckas IKaIay,
«HavasnbHble sTanel oprannyeckoif aBosmolinny, «CxeMa 00pa3oBaHus 3yKapuoT MyTéM cuMounoreresay, « CucremMa KUBoOi
npuponel», «CrpoeHue Bupyca», «ApoMopdossl  pactenniin, «PuHHOGUTB, «OHOKIETOUHBIE BOLOPOCINY,
«MHOroKIeTOUHBle  Bojopocin», «Mxwu», «[lanoporhukm», «lonocemennbie pactenns», «Oprafsl IBETKOBBIX
pacTeHui», «CxemMa pasBuTHs JKMBOTHOIO MHpPa», «ApPOMOpPGhO3BI KUBOTHBIX», «lIpocTeiimmey, «KuIeqHononocTHbies,
«ITnockue uepsu», «Unenncronorue», «Puidbly, «3eMHOBOHbIEY, «[IpecMmbIkaromuecsy, «| ITuip, «MiekonuTaronme,
«Pas3BuTHE KU3HU B apXelcKoi apey, «PasBUTHE )U3HU B TPOTEPO30ICKOM dpex», «PasBHTHE KH3HH B MANe030MCKOM aper,
«PasBuTHe KN3HM B ME3030HCKON 3pe», «Pa3BuTHe XU3HK B KaiiHO30MCKON dpey, «CoBpeMeHHas CHCTeMa OpPraHMuecKoro

MUpay.



ObopynoBanue: repdapun pacTeHUil pasanuHbIX OTAEIIOB, KOIEKIIMHA HACEKOMbIX, BIAKHbIE MPelaparhl KHUBOTHbIX,
PaKOBHHBI MOJUIIOCKOB, KOJJICKLIHH HITIOKOKHX. CKEJIEThl MO3BOHOYHBIX MMBOTHbBIX. Yydesa MTHLl U 3Bepei, KOIIeKIINH
OKAMEHEIOCTEH, [TOIC3HBIX UCKOMAEMBIX, MY.IS7KH OPraHUYeCKUX OCTATKOB OPraHi3MOB.

BuprtyanbHasi nabopatopnasi pabora «MojenupoBaHue onpiToB Musiepa—tOpy 10 M3ydeHHIO aGHOreHHOro
CHMHTE3a OpPraHHYeCKKX COeIMHEHUH B ITIEPBUYHON aTMochepey.

JlaGopaTopHas paGora «l3yueHnue 1 onucanne HCKOMAEMbIX OCTATKOB IPEBHUX OPIraHU3MOBY.

ITpakruueckas padora «M3yuenue ocobeHHOCTEH CTPOEHHS pacTeHUit PA3HLIX OTAEIOBY.

[IpakTHdeckas padora «3yueHrne 0cOOEHHOCTENH CTPOEHHUS [103BOHOUHBIX KHBOTHBIX).

Tewma 5. [IpoucxoxkaeHne yesi0BeKa — AaHTPONOreHe3

Pasjensl u 3a1auu aHTPONOIOrUK. MeTO bl aHTPOIIOIOIHUH.

CraHOBIGHHE MpPEICTaBICHUE O NPOMCXOXNJICHHH dYeloBeka. PemuruosHbie Bo3spenus. COBpPeMEHHBIE HaydHbIE
TEOPHH.

CX0mCcTBO yenoBeka ¢ KUBOTHbIMU. CHCTeMaTUUYeCKoe NoloKeHne yenoBeka. CBHIeTebCTBA CXOJCTBA UedoBeKa ¢
KMBOTHBIMH:  CPAaBHHUTENIbHO-MOP(OIOTHYECKHE, 3MOpUOTOrHYecKue, (GHU3MOI0ro-OMOXUMHUYECKHE, TTOBeIeHYECKHe.
Ot1inuus 4enoBeka OT KMBOTHBIX. [IPSIMOXOXK/CHME U KOMILIEKC CBS3aHHBIX C HMM I[IPH3HAKOB. Pa3sBUTHE TOJOBHOIO
MO3Ta U BTOPOU CUTHAIBHOW CUCTEMBI.

JBrwKyime cuibl (HaKTOpbl) aHTPOMOTeHes3a: OWOJOrMYecKHe, COLMaIbHbie. COOTHOLIEHHE OMOJOTMYECKUX U
COLIMA/IBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHbIE CTa/IMM aHTpororeHesa. PaHuue 4enoBek00OpasHbie 00€3bAHbI (IIPOKOHCYJIbI) M pAHHHE MOHIMbl —
00ILMe MPeIKK YEeN0BEKOOOPasHBIX 00e3bsH M JMOJeH. ABCTPANONHUTEKH — JBYHOIHE MPeIKu Jrojeil. YenoBek yMeJIblid,
NepBbIe M3TOTOBJICHHUS OPYIUH Tpyaa. YesoBek MpsMOXOJSIIMA U MEPBBIA BLIXOJ 10/l 3a npenensl Adpuku. Yenosek
rei1eb0epreknit — 001K IpeIoK HeaHIepTallbCKOro 4eoBeKka 1 YesoBeka pazyMHoro. YenoBek HeaHJepTalbCKUN Kak
BH/L JIFOJICH XOJIOAHOTO KIuMaTa. YelloBeK pa3yMHbIH COBPEMEHHOTO THIIA, JIEHUCOBCKHI UellOBEK, 0CBOCHME KOHTHHEHTOB
3a npenaenamu Adpuxu. [TameoreHerrka 1 najgeoreHOMHKa.

DBOJIONHAS COBPEMEHHOrO YemoBeKa. EcrecTBeHHbIH OTGOP B MOIMYIsIUSX 4YenoBeka. MyTalMOHHBIA [poLece
nosmMopQu3M. IonyisuMoHHbIe BOJHBL, Ipeiid) reHos, Murpatus 1 «3GQeKT OCHOBATENs» B ONYISIHSIX COBPEMEHHOTO
YyeJloBeKa.



Yeoseyeckue packl. [lonsiTie o pace. bonblune pachl: eBporieoH/Has (eBpasuiickas), aBCcTpajo-HerpOUIHAs
(PKBaTOpHasbHAsH), MOHTOJIOW/IHAs (a3HaTCKO-aMepUKaHcKas). BpeMsi M nyTH paccelieHus yesloBeKa 1o riaHere. EAMHCTBO
yeIoBeUeCKMX pac. HayuHas HeCcoCTOosTeIbHOCTh pacu3Ma. lIpHCrocoO0I€HHOCTh 4Ye10BeKa K pa3HbiM  YCIOBUSM
OKpysKarolle# cpeasl. BiusHue reorpaduyeckoi cpeibl 1 apeiiha reHoB Ha MOPGOIOTHIO U (DU3MOTOTHIO YeI0BeKa.

Mex IMCcUMITTHHApHbIe MeTOABl B (HU3HUeCKOW (OMOJIOrHYecKOi) aHTPOMOJIOTHH. DBOIIOLMOHHAS aHTPOIOJIOTHS U
MajJe0aHTPONOIOrUs YellOBeUeCKUX MONyisiiiui. buocounaibHble HccleoBaHUs NMPUPObLl deloBeka. KccienoBaHue
KO3BOJIFOLMH OMOJIOTMYECKOr0 U COLIMAIbHOIO B YEJIOBEKE.

JdeMoHcTpanuu

LToprpeter: Y. Hdapsun, JI. Jluku, A. 5. Porunckuit, M. M. [ 'epacumoB.

Tadbauuel U cxeMmbl: «MeToabl aHTPOMOJOTHMY», «I OJIOBHOW MO3r ueloBekay», «UernoBexooOpaszHble 00E3bsHBIY,
«Ckener uyenoBeKa M CKeJleT IIUMIaH3e», «PyIuUMeHThl W aTaBU3MbL», «JIBHXKYIIME CHUIIBI aHTPOIOreHe3an,
«IBOJIIOLIMOHHOE JIPEBO YEJIOBEKa», « ABCTPATONUTEK», «HeloBeK ymenblii», «HeloBeK NpsaMoXoasaui», «/leHuCOBCKHi
yenoBek» «Heanaepranbub»y, «KpomaHboHUbD, «IIpenku venoBekay, «ITarbl I3BOJOLUHN Yel0BeKa», «Packl ueroBekay.

O0opyloBaHUe: MYJISHKM OKaMEHeJIOoCTeH, 1MpeJMeTOB MaTrepualbHOW KYJIBLTYPhI MPEAKOB YelloBeKa, PerpoayKLUnnd
(poTorpadun) KapTHH ¢ MHMOIOTHYECKMMH M OHONEHCKUMH CHOKETaMH TPOUCXOXKIEHUs dYeJoBeKa, (ororpaduu
HAXOJIOK HCKOIIAeMBIX OCTATKOB 4YEJIOBEKa, CKeJIeT YeJIOBeKa, MOJeJb uepella 4HelloBeKa W uepela LIMMIIaH3e, MOJEelb
KMCTH YeJIOBEKAa U KMCTH LIMMIIaH3€e, MOJIeJIM TOpCa IIPEJIKOB YeI0BeKa.

JlaGopaTtopHasi pabdoTa «/I3yueHre 0cOOEHHOCTEH CTPOCHUS CKelleTa YellOBeKa, CBA3aHHBIX C IIPSIMOXOK/ICHUEMY.

I[IpakTHueckasi padoTa «V3ydeHne 3K0/I0rHYecKuX ajanTallluii YesoBeKay».

Tema 6. JKOJIOrUsl — HAYKA 0 B3AHMOOTHOIIEHHUSIX OPraHU3MOB H HA/IOPTAHU3MEHHBIX CHCTEM € OKpYiKaloLe
cpexoud ‘.

3apokieHre W pa3BuTHe dKonoruu B Tpyaax A. ['ymOonpara, K. @. Pynbe, H. A. CegepuoBa, D. I'ekkeis, A.
Tencnu, B. H. Cykauéna. Paznenns! 1 3anaun 5K010ruu. CBA3b 9KOJOIMH C APYTMMU HAYKaMM.

Metojibl  skonoruu. llosieBele HaOMOJeHUS. DJKCHEPUMEHTBI B  3KOJOTHU: MPUPOJIHBIE W J1a0OpaTOpHbIE.
MogeanpoBaHye B DKOJIOTMK. MOHUTOPUHI OKPYKAIOLIEH Cpe/ibl: JIOKAIbHBIN, perioHaibHbI| U r100aibHbINA.

3HavYeHHe DKOJOTMYECKUX 3HAHUM ISl YyelloBeKa. DKOJOrMyecKoe MUPOBO33peHHe Kak OCHOBA CBSI3eH YeloBedecTBa
¢ npupooi. PopMHUPOBaHKE IKOTOTMUECKON KYJIbTYPbl U 3KOJIOTHYECKONW MPaMOTHOCTH HACEIeHHUs.



JleMoHeTpanuu

[Moptpetsl: A. I'vm6o0iabar, K. @. Pvase, H. A. Cesepiios, 3. I'ekkens, A. Tencau, B. H. Cyxaués.

Tadmuiel u cxembl: «Pazaensl K0 10rMH», «MeTo bl 3K0I0rHH», «CXeMa MOHHTOPUHTA OKPY/KAIOLLCH Cpeabl».

JlabopaTopnasi padora «VI3yueHne MeTOA0B SKOJIOIHUECKUX MCCIIEIOBAHUMN».

Tema 7. Opranusmel u cpeia 00MTAHHS

OKkosoruyeckue (GakToOpel M 3aKOHOMEPHOCTH MX jedctBust. Kuaccudukamus 3KONOrMYeckux (hakTopos:
abuoruueckue, OMOTHYECKHE, aHTpororenHsle. OOIIMe 3aKOHOMEPHOCTH AEHCTBUS dKomorudeckux daxrtopos. [Ipasuio
munnmyma (K. mpenrens, HO. JInbux). TonepaHTHOCTE. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MbI.

Abuorrdeckue (axtopel. CBeT Kak KOJ0THUecKui (akTtop. JlelicTBre pasHbIX YUacTKOB COJHEYHOrO CIEKTpa Ha
OpraHu3Mbl. DJKOJOTMYECKHE TPYMNIbl PAacTeHMH M JKUBOTHBIX 110 OTHOLIEHWIO K cBeTy. CHIHajbHas poJb CBETa.
PoTONEPUOaU3M.

Temriepatypa kak skomoruueckuit ¢akrtop. JleiictBHe Temieparypbl Ha OpraHusMbl. [lOoHKWIOTEpMHbIE U
FOMOHOTEPMHBIE OPraHKW3Mbl. JBPUTEPMHbIE U CTEHOTEPMHBIE OPraHU3MBbl.

BriaxxnocTs Kak skojoruyeckuit  (daxrop. llpucnmocoOneHus pacTeHHWi K TOAZEPKAHHIO BOJIHOINO OaslaHca.
Knaccuduranus pactenuit o oTHoueHMIo K Bozie. [Ipucrnoco0ienns )KHBOTHBIX K H3MEHEHUIO BOJIHOI'O PEXKHUMA.

Cpeapl  0obMTaHMs  OpPraHU3MOB: BOLHAS, HA3€MHO-BO3JVIIHAs, IOYBEHHAs, T[IYOMHHAs I1OJIIOYBEHHAsI,
BHYTpUOpraHu3MeHHast. QU3HKO-XUMHUUeCKne 0COOEHHOCTH cpell OOUTaHUsl OpraHu3MoB. IIpucrocodienns OpraHu3MoB K
’KM3HU B PA3HBIX cpejax.

buonornueckue purmel. BHewnue u BHyTpeHHHe pUTMBL. CyTO4YHBIE M TOAMYHBIE PUTMBL. [IpHCIIOCOBIEHHOCTD
OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH KHU3HU.

Kusuennpie (Gopmbl opranusmoB. [lonsTe o sxusHennod dopme. JKusHenunie (GopMbl pacTeHumil: aepeBbs,
KYCTapHUKH, KyCTAPHWYKH, MHOIOJIETHHE TPaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI KHUBOTHBIX: HAPOOMOHTHI,
reoOHOHTBI, @POOUOHTEL. OCOOEHHOCTH CTPOCHHMS U 00pa3za KHU3HH.

buornueckue paxkroprl. Buasl OMOTHYECKHX B3aUMOICHCTBUIM: KOHKYPEHIINSI, XUIIIHUYECTBO, CHMOMO3 U ero (JOPMBI.
IlapazuTusM, Koomepamus, MyTyalu3M, KOMMEHCATH3M (KBapTHUPAHTCTBO, HaxieOHHYecTBO). Herpoduyeckue
B3aMMOJIEHCTBUS  (TomH4eckue, Gopudeckue, (abpuyeckue). 3HavYeHHe OMOTHHECKHMX B3aUMOIEHCTBHH IS
CYILIECTBOBAaHUS OPTaHU3MOB B cpejle 00OuTanus. [IpuHIMI KOHKYPEHTHOIO HCKIIIOUEHHUS].



/leMoHCcTpanuu

Tabnuubl U cXeMbl: «DKojToTHdecKue (hakTopbl», «CBETOBOH CHEKTP». « IKOJOrMYECKHUe IPYIIIbl KUBOTHBIX I10
OTHOIIEHHIO K ¢BeTy», « eI 10KpOBHble KMBOTHbIE», «XO0.I0AHOKPOBHBIE A1BOTHBIE, «DU31MOTOMHYECKHE a1alTaluN
JKMBOTHBIX», «Cpeabl 00UTaHUs OPraHu3MOBy», «buonornyeckue puT™Mb), «’K13HeHHbIe GOPMbI pacTeHHI», «JKH3HEHHbIE
(GOPMBI JKHBOTHBIXY», «IKOCHCTeMa LIMPOKOIUCTBEHHOIO Jeca», «JKOocHcTema XBOHHOro reca», «lLlemu mnurTaHus»,
« X MIIHWYECTBOY, «llapazutuzvy, « Konkypenius», «Cumonos», «KoMMeHcannsmy».

ObopyoBanue: repdbapuy pacTeHUH M JKMBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHUIO PA3/IM4YHBIX DKOJOTHUYECKUX
(hakTOpoB, repdapuu CBETONOOMBBIX, TEHEIOOMBBIX M TEHEBBIHOCIMBBIX PACTeHUH, CBETOJIOOMBBLIE, TEHEIOOUBbIE H
TEHEBLIHOC/IMBLIE KOMHATHBIE PAacTeHUs, repdapuu M KOJJIEKLHH TerI0II00HBbIX, 3UMOCTOMKMX, MOPO30YCTOHYMBBIX
pacTeHMi, dYydena ITHII M 3Beped, repOapuu pacTeHHH, OTHOCSLIMXCS K TMIpodUTaM, KcepohuTaM, Me30(uTam,
KOMHATHBIE PACTEHMs MAHHBIX TPYIIN, KOJJICKIIMM JKMBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpelax, repOdapuu W KOJJIEeKINH
pAcTEeHUH M JKUBOTHBIX, 00IAIAIOIINX Y€PTAMH [IPHUCIIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHSM YCIIOBUH JKU3HHU, repdapruu
¥ KOJUIEKIIMHM PACTEHHH M KUBOTHBIX PA3IUYHbIX KH3HEHHBIX ()OPM, KOJUIEKLMH KUBOTHBIX, YHACTBYIOIMX B PA3JIMYHBIX
OMOTUYECKHX B3aUMOJICUCTBHUSX.

JlaGoparopHuast padora «BrIsgBieHHe NPUCITOCOOJCHUA OPraHU3MOB K BIIMAHUIO CBETAY.

JlabopaTopuas pabdora «BbisiBlieHHe IPUCITOCOOIEHUH OPraHU3MOB K BJIHsHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOSHHOCTH PAaCTeHUH M3 Pa3HbIX MECT OOUTaHMsD».

Tema 8. DKo/i0orust BUJI0B U NONYJISHH

DKOJIOTHYeCKHEe XapaKTepUCTUKKU nomyisituu. [lonmynsuus kak Ouosorudeckas cucrema. Pojb HEOTHOPOAHOCTH
cpelpl, (usnueckux OapbepoB M OCOOSHHOCTEH OMONOTMH BUA0B B (DOPMHPOBAHMM NPOCTPAHCTBEHHOH CTPYKTYPBI
nonynsauuid. OCHOBHBIE ITOKa3aTeNXd MMOMYJIALHH: YHUCIEHHOCTb, IUIOTHOCTh, . BO3pACTHas M TMOJIOBas CTPYKTYpa,
POKJIaeMOCTb, TPUPOCT, TEMII POCTA, CMEPTHOCTH, MUI'PALIHSL.

DKOIOrHYecKas CTPYKTypa nonyisinui. OueHKa YUCIeHHOCTH MOIYJIALMK. JlunaMuKka nomyJsiuid U e€ peryJisiius.
broTuyeckuil NoTeHIMal MONyJIsIui. MoneaupoBaHie JUHAMUKU Nonylsiuu. Kpusbie pocta YHCIEHHOCTH HOIYJISIIIHH.
KpuBble BEDKMBAHUS. Perymsius YMCIeHHOCTH IOMY/ISIAI: ponb (DAKTOPOB, 3aBUCALIMX W HE 3aBUCSIINUX OT IJIOTHOCTH.
DKOJIOTHYECKHEe CTpaTerum BUJ10B (r- u K-crparerun).



[TousTre 00 SKoIOrMyYecKoi Huille Bujaa. MectooOuTtanue. MHOroMepHas Mojelb dKonorndyeckoi Humu k.M.
XaTuuHcoHa. PazMeps! 3Ko10rnuecKor HMLIK. [loTeHnMa bHas U peaim30oBaHHasi HULIH.

By kak cucTema monyasiuid. Apeasl BUA0B. BUABI U UX KUZHEHHbLIC CTPATErUH. JKOIOMMYECKHE YKBUBAICHTHI.

3aKOHOMEPHOCTH TTOBE/ICHUS 1 MUI'PalMi }KUBOTHBIX. buosoruyeckne nHBa3sum 9y »KepoaHbIX BUIOB.

HemoHcTpanuu

[Toptper: Ix. . XaT4MHCOH.

Tabiauipl U cXeMbl: « DKOJIOTHUSCKHEe XapaKTEePUCTUKHU Nonyasiuuu», «lIpocTpancTBeHHas CTPYKTYpa MOMyIsSUum»,
«BospactHele mHpaMubl  nonysiuuu», «CKOPOCTh 3aceleHHs MOBEPXHOCTH 3€MJIM pas3IM4YHbIMM  OpraHu3Mamm,
«Mogpenb sKojorudeckoit Huimu k. M. XarauncoHay.

O6opy10BaHKe: repdapuu pacTeHUH, KOJUIEKIIUH JKUBOTHBIX.

JlaGopaTopHas pabota «l IpucnocodneHust CeMsiH paCTEHUN K PacCeIeHUION.

Tema 9. Ixoa0rus coodIIecTB. IKOJIOTHICCKHE CHCTEMbI.

CooduiecTBa Opranu3MoB. buolieHos u ero cTpykrypa. CBsi3u MeX1y OpraHu3MaMu B OMOLIEHO3E.

DkocuctemMa xak oTkpbitas cuctemMa (A. k. Tencau). DyHKIMOHA/IbHBIE OJIOKM OPraHU3MOB B DKOCHCTEME!
IPOJIYLIEHTEI, KOHCYMEHTBI, pejaylieHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu M ceTtd. AOHOTHUECKHE OJIOKH
skocucTeM. [ TouBbl U WIIBI B 3KOCcHCcTeMaxX. KpyroBOpOT BEIlIECTB U MTOTOK YHEPIUU B IKOCUCTEME.

OcHOBHBIE IIOKa3aTeld SKOCHUCTEMbl. buomacca ¥ NpOAYKLHMS. DKOJIOrMYecKUe MNUpaMHJIbl YHCces, OMOMAacChl M
YHEPrUH.

Lunamvuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Paykmyayuu. HanpasiieHHble 3aKOHOMEpPHbIE CMEHBI
COODILIECTB — CyKIlecCHU. [lepBUYHBIE M BTOPUYHBIE CYKIECCHM M MX NPHYMHBL. AHTPONOIEHHBIE BO3JICHCTBUSI Ha
cykieccun. KimmakcHoe coobuiectBo. buopasHooOpasue M I10JHOTa KPYroBOpOTa BEILECTB — OCHOBA YCTOMYMBOCTH
cOo0IIEeCTB.

[IprpoaHble 9KOCUCTEMbI. DKOcUcmemvl 03P U peK. IKocucmemsl MOpell U OKeaHos. IKOCUCIEMbL MYHOP, 1eCos,
cmeneii, NyCcnblib.

AHTpOIOreHHbple 3KocUucTeMbl. ArposkocucteMa. Arpoienos. Paszauuus Mex/ly aHTpOIOI€HHBIMH W IIPHPOHBIMA
SKOCUCTEMaMHU.



VpbooskocrucTembl. (OCHOBHbIE KOMIIOHEHTHI ypOoskocucTeM. lopojackas ¢diopa M dayna. CrHaHTponn3aLus
ropo/ickoi (ayHbl. brosoruueckoe u X03sHCTBEHHOE 3HAYEHHE arPOIKOCUCTEM H VPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHMST OCHOBHBIX B3aUMOACHUCTBMI OpraHu3MOB B 3KocUcTeMax. FPois KackaoHolo
apexma u 8uUO08-30UPUKAMOPOE (KNIOHEBIX 6UO0E) 6 DVHKYUOHUpOosaHuu dKocucmeMm. TlepeHoc sHeprun U BeUIeCTB
MEXKIY CMEXHBIMU 3KOCHCTEMaMU. Y CTOMUYMBOCTh OPraHM3MOB, MOIMYJIALUHMU U IKOCUCTEM B YCIOBHUSX €CTECTBEHHbBIX H
AHTPOIOT€HHBIX BO3/1EUCTBUH.

Mexanuzmol 6030€UCmBUA 3A2PAZHEHUL PAZHLIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUZMEHHOM, NONVIAAYUOHHOM U
SKOCUCNEMHOM — VPOBHAX, OCHOBbl 5KOA0SUUECKO2O HOPMUPOBAHUSL AHMPONO2eHH020 8030eucmeud. MeTononorus

MOHHTOPHHIA €CTECTBCHHBIX W aHTPOIOI'CHHBIX 3KOCHUCTEM.

deMoHcTpauuu
[Toptpet: A. JIx. Tencnu.
Tabnunsl 1 cxembl: «CTpyKTypa OHOIEHO3a», « IKOCUCTEMA ILIHPOKOJIMCTBEHHOIO Jleca», « IKOCUCTEMA XBOWHOIO

neca», « OyHKIIMOHAIBHBIE TPYIIbl OPraHU3MOB B 9KOCHCTEeMe», «KpyroBopor BellecTs B a3xkocucTeme», «lLlenu nuraHus
(macTOWIIHAs, JIETPUTHAS)», «IKOJOrHYecKass nupamMuaa ducen», «DKojorpyeckas nupamuaa  Ouomacchbi»,
«DKoorudeckas nupaMuna sHeprumn», «Oodpazopanue donoran, «llepsuunas cykueccus», «Boccranosnenue yeca rnocie
noxapa», «2DKocucTema o3epa», «ArpoleHos», «KpyroBopoT BellecTB M MOTOK JHEPrHH B arpouenose», «lIpumepsl
YPOOIKOCUCTEM.

ObopynoBaHue: repOapuu pacTeHWH, KOUIEKIMH HACEKOMBbIX, dydesia NTHL M 3BepeH, repOapuu KyIbTYPHBIX U
JUKOPACTYIIMX PAaCTEeHUM, aKBapUyM KaK MOJIEJIb 9KOCHCTEMBI.

IIpakTHueckas padora «M3yueHre 1 onucanre ypOOIKOCUCTEMBLY.

JlabopaTopHas paGoTta «/3yueHue pazHOOOpa3Us MEIKUX [TOYBCHHBIX YWIEHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «DKCKypcUs B TUIIMUHBIA OuoreoneHo3 (B jayOpaBy, OepesHsik, €JIbHHK, Ha CYXOIOJbHBIA WK
MOMMEHHBIH YT, 03epo, 00JIOTO)».

IKCeKypeust « IKCKYPCHsT B arpodKOCHCTEMY (Ha T10JIe U1K B TEIUIMYHOE X034HCTBO )».

Tewma 10. buocgepa — rnodasbHas 3KOCHCTEMA



Buocepa — obmerniaHeTapHas 000.104Ka 3eMJIM, [/ie CYILeCTBYeT MM CYILIECTBOBAjIA HKHU3Hb. Passutue
MpeAcTaBiieHuit o duocthepe B Tpyrax . 3rocca. Yuenne B. M. Bepnaickoro o ouochepe. Odaactu Ouocheps U €€
cocTas. KuBoe BelecTBO OHOChEphl H €ro QYHKUMH.

3aKOHOMEPHOCTH ~ cyllecTBoBaHus Ouocgepsl. OcodenHocTd  Ouocdepbl  Kak  17100a7bHOH  9KOCHCTEMBI.
JluHaMHuuecKkoe paBHOBecHe B Ouocdepe. KpyroBOPOTBI BEIIECTB M OMOTeOXMMHUYECKHE LMKIBL (YIeposa, a3oTa).
PurMHYHOCTE SIBITEHUH B Ouochepe.

3oHa1bHOCTE OMochepnl. [lonatue o Onome. OcCHOBHble OMOMBI CyIUW: TYH/pA, XBOHHBIE Jeca, CMCUIaHHbIC U
LIKPOKOTUCTBEHHbIE JIeca, CTElH, CABAHHbI, MYCTBIHM, TPOIIMYECKHE JieCa, BBICOKOrOpbs. Kimmar, pacTUTEbHbIA H
YKUBOTHBIH MUP OMOMOB CYLIH.

Crpykrypa ¥ QYHKIHs KHBBIX CHCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMAIA U ouochepHbIX (YHKLUNN.

JlemoHcTpanHu

[optpetsi: B. V1. Bepnaackuid, 3. 3rocc.

Tabmuusl 1 cxembl: « eochepnl 3emin», «Kpyrosopor asora B npupoie», «Kpyrosopor yriepoaa B NpUPOACH,
«Kpyrosopor kuciopoga B npupoje», «KpyroBopor Bojbl B rpupojie», «OcHoBHble OHOMBbI cyinm, «Kiumaruyeckne
nosica 3emnm», « I'ynjpa», «Taliran, «Cmetiannbli 1ec», «llIMpokonucTBeHHBIH ey, «Crernby», «CaBanHay, «IlycTbiHs»,
«TponuyecKkuii gec».

O6opyaosanue: repdbapin pacTeHHH pa3HbIX OMOMOB, KOIIIEKIINH )KUBOTHBIX.

Tema 11. HesioBeK H OKpY:KaIoIIasi cpeia

DKONOrMYeCcKHe KPU3UCHl M MX NpHUMHLL. BosjeiicTBre deqoBeka Ha Ouocdepy. 3arpssHeHHe BO3LYLIHOH CPEJIbL.
OxpaHa Bo3/1yXxa. 3arpssHeHde BOAHOIN cpejibl. OXpaHa BOIHBIX pecypcos. Paspyllenue Mo4BbL. OxpaHa nO4YBEHHBIX
pecypcos. M3menenue Kimumara. _, ,

AHTpONOreHHOe BO3JIEHCTBHE Ha PACTUTEIbHBIA M KMBOTHBIH MHp. OXpaHa pacTHTENLbHOIO W KHBOTHOI'O MHpA.
OCHOBHBIC NPHUHUMIBI OXpaHbl NPUPOJBL. Kpacuble kHuru. Ocobo oxpaHsieMble NPUPOIHbIE TEPPUTOPUH (OOITT).
Boranuueckue caabl U 30010THUECKHE TTapPKH.

OCHOBHbIE TIPUHIIUILI YCTOMYMBOTO PA3BUTHs 4eJOBEYECTBAa M MPUPOJIbl. PalnoHanbHOe NPUPOAONOIL30BAHNE U
coxpaHeHHe GHoOJOrMYIecKoro pasHoobpasus 3emmn. OOuIMe 3aKOHOMEPHOCTH IJOOANBHBIX IKOJOIMYECKMX KPH3HCOB.
OcoOeHHOCTH COBPEMEHHOTO KPHU3UCA M €10 BEPOSTHBIC TIOCIIe/ICTBHUSL.



Pa3zBUTHE METOIOB MOHHTOPUHTA PA3BUTHS ONACHBIX TEXHOTEHHBIX T1PpOLieccoB. Cucmenitvie uccaedosanis nepexood
K pecypcochepecaroueli U KOHKYPEHMOCnocoOHoll  anepeemuke. buonocuueckoe  pasrootpasue U  OUopecypcoi.
HC?Z}.CMOHG.?(’:.’U*!(’ Zf/I(X)Op.ﬂlCI’IJ!HOHHbI(_’ CUCINEAMbl, 05(’(.’]’1(?'fIfE?(?]OZ!{Z!ﬁ’ O()C}?’[_)/'H‘ K Z{H.f/)(J/l'lI(.'??,[E{H no cCOCHOAHUIO OMOeTbHbIX BUO0E
u sxocucmem. OCcHOEbL KOpeabUAUMAYUY IKOCUCIEM U CNoco608 60pbObl ¢ OUONOSpescOeHuUsMU. PexoHcmpyKyus
MOPCKUX U HA3EMHBIX DKOCUCITIEM.

JldemoHcTpanuu

Tabmuibl M cXeMbl: «3arpssHenue armocdeps», «3arps3HeHue ruApochepbl», «3arps3HeHHe  [OYBBDY,
«I TapHuKOBBIH 3 derT», «Oco00 oXpaHseMble IPUPOIHbIE TEPPUTOPHI», «MoOIeH yIIpaBIsieMOro Mupay.

O6opynoanue: GoTorpaguu oxpaHseMbix pacTeHHH U xKuBOTHEIX Kpacuoii kuuru Poccuiickolt @enepaiiu, KpacHon

KHUTH PETHOHA.



JIAHUPYEMBIE PE3V.ILTATBI OCBOEHUS MPOI'PAMMBI 110 BUOJIOTUH HA YPOBHE
CPEJHET'O OBIIET'O ObPA3OBAHUMSI

JJMYHOCTHBIE PE3YJbTATDI

®IrOC COO ycranap1MBaeT TpebOBaHus K pe3yspTaTaM OCBOCHUA 0GYYAIOLMMUCS TIPOIPAMM CPe/IHero odIero
00pa30BaHys: JIHYHOCTHBIE, METAIIPEAMETHBIC H PEIAMETHBIC.

B cTpyKType JTMYHOCTHBIX PE3YIIbTaTOB OCBOSHH IPOTPAMMBI 110 OMOJIOTMH BBLIEJIEHBI CIe/IyIOIHEe COCTABIAOLINE!
OCO3HAHMWE  OOYYAIOIMMMCS  POCCHHCKONW — IpaKAaHCKOH — MASHTHYHOCTH — —  TOTOBHOCTH K camMOpa3BUTHIO,
CAMOCTOSITEIbHOCTH M CAMOOIIPEIeNEHHUIO, Hatuyue Momusaiuu K 00y4eHUIO OHOIOTHH, yeleHdnpasientoe paseumue
BHYTPEHHMX YOEXKISHUH JHMYHOCTH Ha OCHOBE KIHOYCBbLIX [IEHHOCTEeH M MCTOPUYECKHUX TpaJMLUK  Pa3BUTHSA
GUOJIOMMYECKOr0 3HAHUS, 20MOEHOCMb U CROCODHOCMb O0YYAOIMXCs PYKOBOACTBOBATLCHA B CBOEH JIesATeIbHOCTH
L LeHHOCTHO-CMBICTIOBBIME YCTAHOBKAMHE, MPHCYLIMMH CHCTEME OMOJIOTUMECKOro 00pa3oBAHMUsl, HAludUe npdsocOsHANU
HKOJIOTHYECKO KYTIBTYPBI, CROCOOHOCU CIMAGLUMb IeTA U CTPOUTH JKU3HEHHbIE TIIaHbL.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOSHUS NPOTPAMMBI 10 OHOIOIMH JIOCTUIAIOTCS! B €AHHCTBE y4e0HOM U BOCIIUTATEIbHOH
eSTEIBPHOCTH B COOTBETCTBMH C TPAIMLMOHHBIMHM POCCHACKMMY COLHOKY/IBTYPHBIMH, HUCTOPHHCCKUMH M JIyXOBHO-
HPABCTBEHHBIMM LEHHOCTAMU, IPUHATHIMU B 001eCTBE MPaBUIaMn 1 HOpMaMi NOBCACHHAS 1 CIIOCOOCTBYIOT IIpoLeccam
CAMOIIO3HAHNS, CAMOBOCIIUTAHNS ¥ CAMOPA3BUTHSL, PA3BUTHS BHYTPEHHEH IO3ULIMH TMYHOCTH, NATPHOTU3MA 1 yBAKCHUA
K 3aKOHY U IPaBOIMOPSIIKY, YeTOBEKY TPy/Ja M CTaplieMy MOKOJIEHUIO, B3aUMHOTO yBaXCHU, OepesKHOro OTHOLIEHHS K
KyJb5TYPHOMY HACIEIUIO M TPAJUIMSIM MHOTOHALMOHATILHOrO Hapo/ia Poccuiickoit Meepannu, IPUPOJIe U OKPYKAIOLICH
cpene.

JIMuHOCTHBIE PE3YIBTAThI ocBOeHHs yueGHOTO mpeameTa «bruosorusy JIOJIKHbI OTP&KATh TOTOBHOCTb ¥ CITOCOOHOCTD
0BYHUaIOIIMXCS  PYKOBOACTBOBAThCA  CHOPMUPOBAHHOM BHYTPeHHEH MO3MLMEH JIMIHOCTH, CHCTEMOH LCHHOCTHBIX
OpMEHTAlHil, ITO3UTUBHBIX BHYTPEHHHX YOCK/CHHH, COOTBETCTBYIOMIMX Tpad/IMIMOHHBIM LEHHOCTSIM POCCUHCKOIo
061leCTBa, pACIIMPEHNE KM3HEHHOTO OIbITA U ONbITA ACATCIBHOCTH B INPOLECCe pealnsanii OCHOBHLIX HampaBIeHUH
BOCIHUTATENBHOM JIeITeIbHOCTH, B TOM YHCJIe B HaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:



c(hOPMUPOBAHHOCTH 'PAKAAHCKON NO3ULMK 00YUalOLIEerocsi Kak akTUBHOIO U OTBETCTBEHHOI'O 4Y.leéHa POCCHUCKOI0
o011ecTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHLIX NpaB ¥ 0053aHHOCTEH, yBaKcHHe 3aKOHA U IIPABOIOPSAKA;

FOTOBHOCTh K COBMECTHOH TBOPUECKOH AesITeIbHOCTH IPU CO3/aHUM YUeOHBbIX MPOEKTOB, PELIeHHHM YYEOHBIX U
IMO3HABATEIbHBIX 3a/1a4, BIITOJHEHUH OMOJOTHYECKUX IKCIIEPUMEHTOB;

CrOCOOHOCTE OTPeAeNsITh COOCTBEHHYIO MTO3UIHIO 10 OTHOUIEHHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U O0BACHATH e&;

YMEHHE YYHUTBIBATh B CBOMX JEHCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOIO B3aWMOJECHCTBMS 10JICH C pasHbIMH
yOexIeHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMATBHBIM MTOJIOKEHHEM;

FOTOBHOCTH K COTPYAHHYECTBY B IIPOILIECCE COBMECTHOrO BBIMIOJIHEHUs YyUeOHBIX, IO3HABATENIbHBIX MU
HCCIIEIOBATEIbCKUAX 32/1a4, YBAXXUTE/IbHOIO OTHOIIEHUS! K MHEHHIO ONIIOHEHTOB NPH OOCYXIEHUM CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIePKaHMS;

FOTOBHOCTB K TYMaHHUTAPHOM U BOJIOHTEPCKOHN €A TE/IbHOCTH;

2) N1aTPHOTHYECKOTO BOCIIUTAHHSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN I'pakIaHCKOM MAEHTUUHOCTH, NaTPUOTH3MA, YBAXKEHUS K CBOEMY HAPO/Y, YyBCTBA
OTBETCTBCHHOCTH Tiepe/1 POJIMHOMN, TOP/I0CTH 3a CBOM Kpail, cBOr PoauHYy, CBOH SI3BIK M KYJIBTYPY, MPOLIIOE U HACTOALLEEe
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIeHHE K IPHUPOJHOMY HACIEWI0O U NaMSATHUKAM MPUPOAbI, JOCTHXKeHHsM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTDH OLEHMBATH BKIIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHME M pa3BUTHE OMOJIONHMH, [TIOHUMAaHUS 3HAYEHUs
OWOJIOTHH B TIO3HAHUM 3aKOHOB MPUPO/IBI, B JKU3HU HEJIOBEKA U COBPEMEHHOT0 00IIeCTBa;

uaelinas yoexx 1€ HHOCThb, FTOTQBHOCTL K CIYKEHHUIO M 3aiinre OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cy/1b0y; .

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHWe AYXOBHBIX LIEHHOCTEHW pOCCUHCKOTO Hapoia;

cpopMHPOBAHHOCThL HPABCTBEHHOI'O CO3HAHMS, dTUUYECKOI'O ITOBE/ICHHUS;

CIOCOOHOCTH OLIEHHWBATh CUTYaLHI0 M IPUHUMATh OCO3HAHHBIE pELIeHUs, OPUEHTHUPYAChL Ha MOpajbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME IMYHOrO BKJIajJa B IOCTPOECHHE YCTOWUHUBOTO OYIyIIEro;



OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTEISM, CO3JAaHMIO CeMbU Ha OCHOBE OCO3HAHHOIO MPUHSATHS LIeHHOCTeH
CEMEMHOM KU3HHU B COOTBETCTBUU C TPAAULMAMH HapoaoB Poccuu:

4) 3cTeTHYECKOI0 BOCIIHTAHUA:

3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYAs ICTETUKY OblTa, HAYYHOT'O U TEXHUYECKOr0 TBOpYECTBA, CIIOPTa, TPY/a,
OOLLIECTBEHHbBIX OTHOIIEHHH;

IIOHUMaHKE dMOLUMOHAILHOT0 BO3AEUCTBHA KUBOK IIPUPO/1bl U €€ LIEHHOCTH;

FOTOBHOCTb K CaMOBBIP@KEHHMIO B pasHbIX BHAAX HCKVCCTBA, CTPEeMJICHME NPOSIBAATH KauecTBa TBOPUYECKOM
JIMYHOCTH;

5) pusnyeckoro BocnuTanus, GOPMHUPOBAHUS KYJbTYPbI 310POBbSI H YMOLUHOHAIBHOI'0 0.1ar0NOJTYYHs:

NOHMMaHKWe W peanusalus 3I0poBOro U 0Oe3omnacHoro oOpasa KM3HH (370pOBOE IHMTaHWe, COOJIIO/IeHHE
TMTHEHNYECKUX IIPaBUI U HOPM, COQJIAHCUPOBAHHbBIA PEKUM 3aHSTUH M OTABIXA, peryjspHas (Gu3nudyeckas aKTHBHOCTB),
O€peXHOro, OTBETCTBEHHOI'0 U KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY M IICHXHUUYECKOMY 310POBbBIO;

OHMMaHMe UEHHOCTH [paBUJl HMHAMBUAYAILHOIO M KOIJIEKTUBHOIO O€30M1acHOrO IOBEAEHUs] B CHUTYalHsX,
YIPOKAIOLWKX 3/10POBbIO U JKU3HU JHOJEH;

OCO3HAHHE TOCIIENCTBUH U HEIPUATHUS BPE/IHBIX NPUBBIYCK (VIIOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB, KypeHHs );

6) TPYIOBOI0 BOCIIHTAHHMSI:

FOTOBHOCTH K TPYY, OCO3HaHKE LIEHHOCTHU MacTepcTBa, TPY/10/1100ue;

FOTOBHOCTb K AKTUBHOH JICATEJBHOCTH TEXHOJOIMYECKOH M COLMalIbHON HaIlpaBIeHHOCTH, CIOCOOHOCTB
WHULMUPOBATh, [NIAHUPOBATh U CAMOCTOSITENLHO BbIITOJIHSITh TAKYIO €S TeIbHOCTD;

MHTEPEC K pa3/IMyHbIM chepaM npodeccHOHaIbHOH AesITeTbHOCTH, YMEHHE COBEepIIaTh OCO3HAHHBIH BHIOOP Oy 1yIien
Npo¢)ecCUu U peaan30BbIBaTh COOCTBEHHbBIE KM3HEHHBIE TTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00Pa30BaHMIO M caM000Pa30BaHHIO Ha MPOTSIKEHUH BCEl JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMUSI:

HKOJIONMUYECKH 11€J1ec000pa3Hoe OTHOUICHHUE K TIPUPOe KaK HCTOTHHKY JKU3HH Ha 3eMiie, OCHOBe eé CyIIeCTBOBAHMSI;

[IOBBIIIIEHUE YPOBHS DKOJOIMYECKOW KYJIBTYPBI: NPHOOpPETeHUE OIbITa MJIAHUPOBAHUS IOCTYIKOB M OLICHKM MX

BO3MOIKHBIX TTOCJIEJICTBHI A1 OKPYIKAIOIIEH Cpeibl;
OCO3HAHHUE IVI00AIbHOI0 XapakTepa 3KOJI0OrHUeCcKUX MpodieM U MyTei X pelleHus;



CIIOCOBHOCTD HCIIOIH30BaTh NPUOOpETaeMble TP H3yUeHMH OHOIOIMH 3HAHWS M yMEHMs [IPH pelleHrn mpodiem,
CBSI3aHHBIX C PALMOHA/ILHBIM TIPHPOIONOIb30BaHMEM (COO/IOIEHHE TIpaBUII MOBEAEHUs B MPUPOJE. HAIPABJIEHHBIX Ha
coXpaHeHKe PaBHOBECHS B IKOCUCTEMAX, OXPAHY BUO0B, JKOCHCTEM, O1ochepsl);

AKTUBHOE HENpUsiTHE JICHCTBUH, NMPUHOCSILIMX Bpel OKPYIKarolleld NPUPOTHOM cpejle, yMEHME NPOrHO3MpoBaTh
HeOIaronpUsSTHbIE KOOI MIeCKHe MOCIeACTBH NPEANPHHUMACMBIX JICHCTBHH U IPEAOTBPALLATh HX;

HaMYKe PA3BUTOIO YKOJOIMUYECKOrO MBIIUIEHHUS, IKOJIOIHIECKOH KyIbTYpbl, OMbITA JIeATENbHOCTH KOIOIHISCKOU
HAIIPABIEHHOCTH, YMEHHsI PYKOBOACTBOBATLCS MMM B II03HABaTEIbHOH, KOMMYHMKATHMBHOW M COLMaIbHOH IPaKTHKE,
FOTOBHOCTH K YUACTHIO B [TPAKTHUECKON 1esTeIbHOCTH 2KOI0OTMUECKON HalIPpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAaYKH U OOLIECTBEHHOH
IPaKTHKH, OCHOBAHHOTO Ha IMAJIOTe KYJIbTYP, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOSTO MECTa B NOJIMKYIIbTYPHOM MHPE;

COBEPIIEHCTBOBAHME S3BIKOBOM ¥ HYHUTATENbCKOM KyJIbTYphl KaK CpeICTBAa B3aUMOJICHCTBUS MEXIY JIOABMH U
IO3HaHUs MUPA;

MOHWMAaHHEe CIelMOUKM OMOJIOTUH Kak HayKd, OCO3HaHWsl €€ poid B (DOPMMPOBAHMH PAMOHAILHOIO HAYy4HOTO
MBIIIJIEHUS, CO3/IaHWN LIEJOCTHOrO MpeJICTAaBIeHNsT 00 OKDPYXKalolleM MHpe KakK O €JIMHCTBE MPHUPOJbI, 4e€I0BEKa U
o01uecTBa, B MO3HAHUN [IPUPOJIHBIX 3aKOHOMEPHOCTEH U pellleHHH IIPOOIIeM COXPAaHEHHS IIPHPOTHOTO PaBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOIOTHHM JUIS COBPEMEHHOW LUBUIM3ALMK: OOecriedeHnss HOBOIO YPOBHS Pa3sBUTHS
MEJUIHHBI, CO3JaHUE I1ePCIEeKTUBHBIX OMOTEXHOJOTH, CITOCOOHBIX pellaTh PECYPCHblE TPOOIeMbl  PAa3BUTH
yesloBeuecTBa, IIOMCKA MMyTell BBIX0Aa W3 [J00AIbHBIX IKOJIOIMUECKHX MPo0dJieM U odecredeH s nepexo/ia K yCToH4nBOMY
Pa3BUTHIO, PALIHOHAIILHOMY HCITOIB30BAHHIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTL B IMOJYYEHUU OMOJIOTHYECKMX 3HAHUH B LEJIAX NOBBIIIEHHS OOLICH KyJIbTYPEI, €CTECTBEHHO-
HAYYHOM IPAMOTHOCTH, KaK COCTABHOW YacTH (QYHKIMOHAILHOM TIPaMOTHOCTH OO0y4aroUMXcs, (opmupyemoi mnpu
HU3y4CHUH OWMOIIOTHU;

[MOHMMAHHE CYIIHOCTH METOJOB TO3HaHHsl, MCIOIB3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
noJlydaemble 3HAHUS IS aHaiu3a W OOBSCHEHMS SIBICHHH OKPYXaIOEero MUpa M MPOUCXOMSIINX B HEM H3MEHEHMH,
yMeHHe Jiesath 00OCHOBAHHbIE 3aKJIIOUSHHsl Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX € LENBIO MOTyqeHHs
JIOCTOBEPHBIX BHIBOJIOB;



CITOCOOHOCTL  CaMOCTOSTEIBHO HMCIIOJIbL30BAThH OHMOJIOTMYECKHE 3HaHUA 115 PeLIeHKA 11p06Je_\1 B pea/lbHBIX
JKU3HEHHBIX CUTYVALHAX]

OCO3HaHHWe LEHHOCTH il‘d}"-iHOﬁ AeATeIbLHOCTH, TOTOBHOCTL OCYHIECTBIsIThH NPOCKTHYIO M HcciIe10BaTe IbCKYHO
AeATE/IbHOCTE UHAMBUIAYAJIBHO W B I'PYILIIC,

T'OTOBHOCTbL H CIIOCOOHOCTH K HEMMPEPLIBHOMY 06pa3OBaH IO H CaM006paBOBaHHEO, K aKTUBHOMY [OJYYCHHH) HOBBIX
3HaHHﬁ Mo OMOJIOrMK B COOTBETCTBUH C JKM3HEHHBIMU HOTpe6HOCTHMI/1.

METANPEAMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHble  pe3yJbTarbl  OCBOGHMs yueOHoro mnpeamera «buosorus»  BKIIOYAIOT:  3HAIUMBIC A
(QOpPMUPOBAHHST MHPOBO33PEHUsl OOYYAOIINXCsl MEKMCLMILIMHAPHBIE (MeKIpeMeTHble) O0lleHaydYHbIe [OHATHS,
OTpaskalolue 1€ I0CTHOCTh Hay4YHOH KapTHHBI MUpa M CIELHQUKY METOA0B MO3HAHMA, HCIOIb3YCMbIX B €CTCCTBEHHBIX
Haykax (BEMIeCTBO, JHEPrHs, sIBICHUE, NPOLECce, CUCTEeMA, HAYYHBIH (AaKT, NPUHLKI, [HIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCae/l0BaHNe, HAOMIO/CHHE, H3MEpeHHe, SKCIEPUMCHT M APYTHe); YHMBEPCAlbHbLIC yueOHble JACHCTBUS
(ro3HapaTesbHble, KOMMYHHMKATUBHbBIEC,  PETYJIATHBHBIC),  00SCIEUMBAIOLLIHE GopMupoBaHue  (QyHKIHOHATBHOU
[PaMOTHOCTH M COLHMANBHOM KOMIETEHIMH O0yHaloIMXCs; CHOCOOHOCTE O0YHAlOUMXCsA HCMOJB30BATE OCBOCHHbIC
MEsKIMCIMIUTMHAPHbIE, MHPOBO33pEHUYECKHME 3HAHHUS M YHHBepcaibHble Yy4eOHble ACHCTBHA B MI03HABATEILHOH H
COlLlMaIbHOM MPaKTHKE.

B pesyibTate H3ydeHHs OMOIOTHH Ha YPOBHE CpEeIHEro o0Iero odpasoBaHHS Yy obyuvatomerocst OyayT
cOpMHEpPOBaHbl [103HABATEIbHbIE YHHBEPCAlbHble y4eOHbIC ICHCTBUS, KOMMYHWKATUBHBIE yHMBEPCAbHBIC yueOHbIE
neiicTBUs, PEryIsSTHBHBIC YHUBEPCATbHBIC yueOHble 1eHCTBHS, COBMECTHAS JACATEILHOCTD.

MerTarpeiMEeTHbIE Pe3y IBTaThl OCBOCHHS IPOIPaMMbl CPEJIHET0 001ero 00pasoBaHus ,E[OH}KHBI OTpakaTh:

OBJiajicHHe YHHBEPCAJIbHbIME Y4eOHBIMH M03HABATEIbLHBIMHA AeHCTBHIMH:

1) 6a3oBbIe 10T HYECKHE JeHCTBUSI:

CaMOCTOSATEIILHO (POPMYIMPOBATE M aKTYaIU3UpOBATE IPOOIEMY, pACCMATPUBAThL ¢ BCECTOPOHIIE;



MCIIONB30BATh IIPM  OCBOEGHUM 3HAHWH [PUEMBI  JIOTMYECKOrO  MbILLICHMA (aHalu3a, CHHTE3a., CPAaBHCHHA,
kraccu(MUKaluy, 00OGIICHNS), PACKPBIBATE CMBICT OMOJIOIMYECKHX MOHATHH (BbIZIENSTH UX XapaKTepHble TPU3HAKH.
yCTAHaB.1MBATb CBSA3M C APYIMMHU TOHATHSAMHU);

onpeeNsTh LEJH JIeSTENBHOCTH, 3a1aBasd MapaMerpbl ¥ KPUTEpUM MUX NOCTHXCHMUS, COOTHOCHTL pesylbTaTbl
AeATeJbHOCTH C MOCTABIEHHBIMM LESIMU;

HCIIOJTB30BATh OMOIOrHIeCKIe OHSTHS Ul 00bsICHeHUsT (QAKTOB M SBIEHUN JKHUBOH MIPUPOJIbL;

CTPOWUTDH JIOTMYECKHE PACcCyKAEHUs (MHYKTHBHBIE, AC/YKTHBHBIC, I10 AHAJIOTHM ), BBISIBIISITh 3aKOHOMEPHOCTH H
IIPOTHBOPEUMSI B PACCMATPUBAEMEIX SBJIEHUSX, (POPMYIUPOBATE BBIBO/bI U 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJIENIbHBIE CPEACTBA VIS NIPE/ICTABICHUS CYILICCTBEHHbIX CBSI3€H M OTHOILEHWH B M3y4aeMbIX
OUOJIOTHUECKUX OOBEKTax, a TaKKe IPOTUBOPEUYMM pasHOro poja, BBIABICHHBIX B Pa3JMYHBIX UHGHOOPMAITMOHHBIX

HUCTOYHHKAaX:
paBpa()aTbIBaTB IJjiaH pelIeHnA Hp06fl€_\/lbl C y‘léTOM aHalaMz3a HMMERUIMXCS MaTepHhalbHbIX H HeMaTepHhalbHbIX

pecypcos;

BHOCHTb KOPPEKTHBbI B JIESTEIBHOCTh, OLEHWBATh COOTBETCTBHUE pE3YJbTaTOB MM, OLCHWBATH  PUCKH
[IOCIIeICTBU I /IeSITETBHOCTH;

KOOPAMHMPOBATH ¥  BBINONHATH paboTy B YCIOBMAX pealbHOro, BUPTyambHOro M KOMOMHUPOBAHHOI'O
B3aUMOJICHCTBUS;

pa3BHUBATh KPEATHBHOE MbIIUICHHAE TP PEIICHUH KH3HEHHBIX IpoOJIEeM.

2) 6a30BbIe HCCAe10BATeIbCKHE 1eHCTBHS:

BIAJIETh HABBIKAMM Y4eOHO-MCCIIeI0BATeILCKON U MPOEKTHOW JEsTEeIbHOCTH, HAaBbIKAMH pa3peliCHHs npooJiem,
CTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEJIBHOMY IOHMCKY METOIOB PCIICHHs MPaKTH4ECKUX 3ajiad, MPpUMCHEHHIO
pa3IMYHBIX METOI0B MO3HAHMS;

MCIOJIB30BaTh  PA3/iMuHBle BHJIBI  JIEATENHLHOCTH IO  MOJYyYeHHIO HOBOTO  3HAHMS, ero HHTEpHpeTaluy,
peoOpa3oBaHHUIO ¥ IPUMEHEHHUIO B yUeOHBIX CUTYAUAX, B TOM YUCII€ TIPU CO3/1aHNH yueOHBIX ¥ COLUAIbHBIX IPOCKTOB;

(pOpMHUPOBATH HAYUHbIH THIT MBILLUIEHNS, BIajleTh HAyIHOH TCPMUHONOTUEH, KIFOUEBBIMI MOHATHAMHI 1 METOLAMH;

CTaBHUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTe/IbHON NeATE/IbHOCTH U XKH3HECHHBIX CHTYAlMAX;



BBISB/ISTE IPUUMHHO-CIIEICTREHHBIE CBS3M M AKTYalM3UMPOBaTh 3a/1a4y, BbUIBUIAaTh TUIIOTE3Y €€ PEIICHUS, HaXOAUThH
apryMEHTBI 17151 10Ka3aTelbCTBa CBOMX YTBEPIK/ICHHH, 3a11aBaTh 11apavMeTpbl U KPUTEPHH PEIICHUA:

aHATM3MPOBATh MOIydeHHblE B XOA€ pelicHus 3aJavd pe3y.ibTarhl, KPUTHUECKH OLEHMBATH HX JOCTOBCPHOCTD,
[IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX:

J1aBaTh OLEHKY HOBBIM CUTYallMsiM, OLIEHHBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBISITh Lie/IeHANpaBIeHHBII IIOUCK TIEPEHOCa CPEJICTB 1 CIOCOO0B ISHCTBHS B npodecCcHOHATBHYIO CPey;

YMeTh IIePEHOCUTh 3HAHUS B [I03HABATENBHYIO U MPAKTHYECKYIO 00/IaCTH KH3HE/Ies TeLHOCTH!

yMeTh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX [IPEIMETHBIX 00NacTel;

BBIABMIATH HOBble WJ€H, IpeanaraTh OPUIMHANBHBIE [OAXOAbI M pEIIeHMs, CTaBUTh MPOOJIEeMbl M 3aj1a4H,
JI0ITyCKAaloIlUe ajlbTepHATUBHBIE PEILICHHUS.

3) paboTa ¢ uHgopmanuen:

OPUEHTHPOBATECA B PA3THUHBIX MCTOYHMKAX HH(OpMaluu (TeKCTe yueOHOro 10co0us, Hay4YHO-MOMYIAPHON
AuTeparype, GHOIOrMUEeCKUX CI0BapsiX M CIPABOYHNKAX, KOMILIOTEPHBIX 0a3aX 1aHHBIX, B Hureprere), aHAIM3UPOBATh
MH(QOPMALIMIO  Pa3MYHBbIX BHIOB M (OPM  MPEACTaBICHHUs, KPUTHYECKM — OLCHUBATE €€ JIOCTOBEPHOCTh U
HEIPOTHBOPEUUBOCTE;

(GOPMYIUPOBATH 3alPOCHl ¥ MPUMEHATH PasiM4YHbIe METOJBI NPU IIOUCKE M oTOope GHOIOrHYecKoi HHMOPMAIIHH,
HeOoOXOAMMOM JIJIsl BBITTOJTHEHHS y4eOHBIX 3a/1a4;

MPHOOPETATh OIBIT HCIOIb30BAHMS HHPOPMALIHOHHO-KOMMYHUKATUBHbIX TEXHOJIOTHI, COBEPIIEHCTBOBATE KYIbTYPY
AKTUBHOIO MCII0JIb30BAHUS Pa3IMUHbIX IOMCKOBbLIX CHCTEM;

CAMOCTOSITEIEHO BBIOUPATh ONTUMAIBHYIO (hOpMY MpeCcTaBiIeHUs OHOTOrHYECKOH nHbopMaImH (cxeMbl, rpaduKH,
JuarpaMMbl, TabNuUIIbl, PUCYHKU U JIPYTo€);

MCTIONB30BATh HAYUHBIA sI3bIK B KauecTBe CPEACTBA INpu padoTe ¢ 6HOHOFL/1‘-16CKOH uHpOopMalMel: IPUMEHSITh
xUMAecKUe, (GH3MUECKHEe 1 MaTeMaTHUeCKHe 3HaKU i CHMBOJIBI, (pOpMYJibl, a00peBUaTypy, HOMEHKIATYPY, HCIONL30BATE
1 IIpeoOpa30BhIBAThH 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIANHOCTH;

BafeTh HABBIKAMH PACIIO3HABAHUS U 3allUThl HMHOOPMALHH, HHOOPMAIMOHHON Oe3011aCHOCTH JMYHOCTH.

OgJ1ajieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH 1€ CTBHSIMH:

1) oGieHue:



OCYIIECTBISITh KOMMYHHKAIIMK BO Bcex cdepax jKU3HM, AKTHBHO Y4acTBOBATH B JMAlOre WM JTUCKYCCHU [10
CylIecTBY o0OcCyKmaemMoi Tembl (yMeHHE 3ajaBaTh BOIMPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHTEIBHO BBIMOJHEHHUS
npeaslaraeMOon 3a4auu, ViUThIBATE HHTEPLChl B COrTIaCOBAHHOCTD MO3ULME APYTHX YUACTHHKOB JMA10Ta H.IH JIMCKYCCHH )

pacrio3HaBaTh HeBepOalbHble CpeaAcTBa OOLIEHHWs, IOHWMATh 3HAYEHWE COLMAIbHBIX 3HAKOB, [PEANOCHLIOK
BO3HUKHOBEHHMS KOHMIMKTHBIX CUTYyallMH, YMeTh CMATYaTh KOH(QJIMKTBI M BECTH EPETOBOPDI;

BJAJEeTh PA3IHUYHBIMU CITOCOOAMM OOLIEHUS W B3aUMOJCHCTBHSI, TOHUMATh HAMEPEHUs JPYTUX JH0JIeH, MPOSBISTH
YBaKHUTEJIbHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH hopMe GopMyIHpOBaTh CBOM BO3PaKEeHMUS,

Pa3BEPHYTO U JIOTMUYHO M3/1araTh CBOK TOUYKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) coBMeCcTHasl AeSITeJIbHOCTh!:

ITOHMMAaTh M MCII0JIb30BATh MPEUMYIIECTBA KOMAH/IHON W MHAMBUIYaATbHOM padOThI MPH pelleHUH OMOJOTHYECKON
podaeMbl, 00OCHOBBIBATH HEOOXOAMMOCTL ITPUMEHEHMs TPYIIOBLIX (HOPM B3aUMOACHCTBHS TPU pellieHUH yueOHOH

3a/1auH;

BLIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JIHCTBUI ¢ YUETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaX/10r0 ujieHa
KOJUTeKTUBA;

NPUHAMATE [eJIM COBMECTHOW JIeSITe/IbHOCTH, OPraHHU30BLIBATE U KOOPJMHHUPOBATEL JICHCTBHUS 10 €€ JIOCTHIKEHHUIO:
COCTABIAThH TUIAH NEHCTBUH, pacripeliefisiTh POIH € YYETOM MHEHHH YJacTHHMKOB, OOCYKIATH pPe3yTbTaThl COBMECTHOH
padoThI;

OLIEHMBATh KauecTBO CBOEro BKJaja M KaKJIONO YYAaCTHHMKA KOMaH/bl B OOLIMI pe3yjbTaT MO pa3padOTaHHBIM
KPHUTEPHSIM;

npejaaraTb HOBblE MPOEKThI, OLEHUBATH WEH C O3ULIMY HOBU3HBI, OPUTHHATIBHOCTH, IPAKTUUECKON 3HAUUMOCTH;

OCYUIECTBJISITh IIO3UTHBHOE CTPATErMYecKOe IIOBEACHUE B Pa3IMYHbIX CUTyalUsX, [POABIATH TBOPYECTBO M
BOOOpaskeHHe, ObITh MHUIIMATHBHBIM.

OBnajenne yHHBepCAJIbHBIMH Pery. IS THBHBIMH 1€HCTBUSIMH:

1) camoopranunzanus:
WCIIONIb30BaTh OMOIOrHYECKHe 3HAHHUS A1 BEISIBICHHUS MPOOJIEM U UX PEIIeHHS B )KM3HEHHBIX U yUeOHBIX CUTYalUsX;

BBIOHMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUH 11€JIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JEHCTBHUAX U MOCTYNKAX M0
OTHOILLIEHHWIO K JKUBOH MIPUPOJIE, CBOEMY 310POBBIO U 370POBBIO OKPYIKAIOIIHX;



CaMOCTOSTE/IbHO OCYIUECTBIATE [TO3HABATEIbHYIO JA€ATEIBHOCTD, BBISBISATL MPOOIEMBl, CTABUTL U (POPMYINPOBATh
COOCTBEHHBIE 3a/1a41 B 00pa30BaTeIbHON ASSITEIBHOCTH U KU3HEHHBIX CHTYALIMSIX;

CaMOCTOATEILHO COCTABIATL IlJ1aH  PCILEHHsl Mpo0IeMbl ¢  YYETOM HMCIOIMXCH PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MpeATroYTeHHII;

JlaBaTh OLEHKY HOBBIM CUTYalLUsIM;

PACIIMPATH PAMKH y4eGHOTO IPe/IMETa Ha OCHOBE JIMYHBIX TIPETOYTEHNH;

/le1aTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATD €TI0, OpaTh OTBETCTBEHHOCTD 3a PelleHUE;

OLIEHUBATh IIPUOOPETEHHBIHN OIBIT;

CI10COOCTBOBATL (DOPMUPOBAHMIO M IPOSIBICHHIO IIMPOKON 3PYIULMM B PA3HBIX OOJIACTAX 3HAHMMH, MOCTOSHHO
MOBBIIIATE CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHbIA YPOBEHb.

2) CAMOKOHTPO.1b:

JlaBaTh OICHKY HOBBIM CHTyallMsM, BHOCUTB KOPPEKTHUBBI B A€ATE/ILHOCTh, OILICHUBATH COOTBETCTBHE PE3YJILTATOR
LIEJISIM;

B/IaJICTh HaBbIKAMH ITO3HABATE/ILHONW peMIEKCUM KaK OCO3HaHMs COBEpLIACMbIX OEHCTBHH W MBICIHUTEIbHbIX
MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUH, MCIONL30BATh MPUEMBI PedICKCUU IS OLIEHKH CUTYallkH, BLIOOpA BEPHOIO
peLLeHUS;

YMEeTb OLICHHUBATh PUCKH ¥ CBOEBPEMEHHO IIPUHUMATH PEIICHHS 110 UX CHHIKEHHUIO;

MPUHUMATh MOTHBBI M apIYMEHThI APYTUX IPU aHATU3e PE3YIbTATOB JIEATeIbHOCTH;

3) npUHATHE ceDsi H APYTHX:

MPUHUMATE ce0sl, IOHUMAsI CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI APYIUX IIPU aHAIN3€ Pe3yJIbTaTOB AeITeTbHOCTH;

NPU3HABATH CBOE 11PABO M IIPABO JPYTUX HA OLIHOKM;

pa3BUBAThH CIIOCOOHOCTh MIOHMUMATL MUP C TTO3HLIHH JPYIOro YeI0BeKa.

NMPEJIMETHBIE PE3YJIbTATBI

[IpejmerHble pesysbTaThl OCBOCHHS COAEpKAHMs y4eOHOro Ipeiamera «bHONOTHS» Ha yriyGnEHHOM ypOBHE
OPMEHTHPOBAHBI Ha obecriedeHne NpopuibHOro obyuenus oOydaromuxcsi ononorun. OHM BKIIOUAIOT: crielpuuecKue



/11 OMOJIOTHM Hay4YHBIE 3HAHUs. YMEHHS U CII0CO0b! ICHCTBUH 110 OCBOCHMIO, MHTEPIIPETALMU M [IPe0dPa30BaHUIO 3HAHUI,
BUIIBI IEATETHHOCTH MO MOJIYYEHHIO HOBBIX 3HAHUU M MX NPUMEHEHHIO B PA3IMYHBIX YUeOHBIX, a TaKiKe B peaibHbIX
JKM3HEHHBIX cuTyauusx. [IpeveTHble pe3y1bTaThl MPeacTaBIeHbl 10 FoAaM Hi3VUeHUA.

IIpeameTHble pe3ynbTaThl OCBOeHHA yueOHOro npeaMera «buonorus» B 10 Kiacce H0IKHbl OTPAKATh:

COPMUPOBAHHOCTh 3HAHWNA O MecTe W POJM OHOTOTHM B CHCTEME eCTEeCTBEHHBbIX HayK, B (OPMUPOBAHHUH
€CTeCTBEHHO-HAYYHOH KapTHHbl MHPA, B T[I03HAHWM 3aKOHOB IPHUPOJAbI U pELIeHWH 1podsieM palnoHaIbHOrO
IIPUPO/IOII0JIL30BAHMS, O BKIIae POCCUHMCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOIOIHH;

BIIQJIEHHEe CUCTEMON OMOTOTMYECKHMX 3HAHWH, KOTOpasi BKJIIOYAEeT: OCHOBOTOIATAIOIHE OHOJOrHYeCKHe TePMUHBI U
MOHATHsSL  (OKM3Hb,  KJETKa, OpraHu3M, MeTabOIM3M, [OMeOCTa3,  CaMOperyislus, CaMOBOCIPOM3BEICHHE,
Hac/IeICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUoslorMyeckue Teopuu (knerouHas teopus T. ILlsanna, M.
Ilne#nena, P. Bupxosa, XxpomocoMHas Teopusi HaciencTBeHHocT T. Moprana), yyenus (H. M. BaBuiosa — o nentpax
MHOI000pasusi M NPOMCXOKAEHUS KYJIBTYPHBIX PacTeHMH), 3aKOHbI (€AMHOOOPa3ds MOTOMKOB MEPBOTO MOKOJIEHUS,
pacllenaeHus, YUCTOThl raMeT, HE3aBUCHMOIo HaciaenoBaHus . MeHnens, roMOJIOrHYECKHX PsI0OB B HACJIEICTBEHHOM
n3meHurBocTH H. M. BaBunosa), NpUHLUIIBI { KOMIUIEMEHTAPHOCTH );

BJIaJIeHHE€ OCHOBHBIMH METOJAaMM HAay4YHOI'O IMO3HAHHUS, UCIONB3YEMBIX B OMOJOIMYECKUX MCCAEIOBAHUAX JKUBBIX
00BEKTOB (onucaHue, U3MepeHue, HabloIeHUE, IKCIIEPUMEHT);

YMEHHUE BbIJICIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M SYKAPHUOT, OMHOKIIETOUHBIX M
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Mcje OakTepuid, rpuOOB, pacTeHUH, KUBOTHBIX M YeJIOBEKa, CTPOEHHUSI OPraHOB U
CMCTEM OpraHOB pacTeHHM, JKUBOTHBIX, 4Y€lOBEKa, INPOLECCOB KUHEASTE/]bHOCTH, MPOTEKAIOUMX B OpraHUu3Max
pacTeHMH, KUBOTHBIX M YeJI0BeKa, OMONOrMYeCKUX MpolLeccoB: oOMeHa BellecTB (MeTabomu3M), MpeBpalleHns SHeprum,
OpOKeHHs, aBTOTPOMHOrO MW IeTepoTPOGHOro THIIOB MHTaHWs, (OTOCHHTE3d M XEMOCHHTe3a, MHTO3a, Meilosa,
raMeToreHesa, sMOpHoreHesa, MocTdIMOPHOHAIBLHOIO Pa3BUTHS, Pa3MHOKEHHs, WHMBU/YaIbHOIO PA3BUTHA OpraHu3Ma
(oHTOreHe3a), B3auMOJCHCTBHSI T€HOB, T€TEPO3HCa, HCKYCCTBEHHOI0 0TO0pa;

YMEHHE yCTaHaBJIMBATL B3aMMOCBA3M MEXKIY OPraHOWAAMM KIETKHM U UX (QYHKIMSIMH, CTPOEHHEM KIETOK pa3HbIX
TKaHeW W UX QYHKUMAMM, MEXY OpraHaMi M CHUCTeMaMH OPraHOB Yy PAaCTeHMH, JKHBOTHBIX U YEIOBEKA U UX (YHKLUSAMH,
MEXJy CHCTEMaMM OpPraHOB W HUX (QYHKLUUSMM, MEXKAY dTaramMd OoOMeHa BEIIEeCTB, ATaldaMH KIETOYHOTO I[MUKJIA U



KU3HEHHBIX LMKJIOB OPraHW3MOB, JTallaMKd 3MOPHMOHATBHOIO PAa3BUTHS, TEHOTHIIOM M (DEHOTHIIOM. (EHOTHUIIOM U
(hakTOpamMu cpeabl OOUTAHUSI;

VMEHME BBISBISATH OT.IMUUTEIbHBIC [TPHU3HAKH JKMBBLIX CUCTEM, B TOM 4lC.Ie PaCTeHHiT, J)KUBOTHEBIX U Y€.10BEKa;

YMEHHME HCMOJb30BATH COOTBETCTBYIOIIME aAPrYMEHTbI, OHOJOIMYECKYIO0 TEPMUHOIOTHIO M CUMBOJUKY IS
JI0Ka3aTelbCTBa POACTBA OPraHU3MOB PA3HbIX CUCTEMATHYECKUX TPYIII;

YMEHHE pelllaTh OWOJOTMYECKMe 3a/1adyM, BbIABIATH NPUYUMHHO-CICACTBEHHBIE CBS3M MEXKIY HCCIeTyeMbIMH
OMOJI0TMYECKUMH ITPOLIECCAaMU U SIBJICHUSIMHU, [Ie1aTh BBIBO/IBI M IPOTHO3bl HA OCHOBaHUM [10JYYEHHBIX Pe3y/IbTaToB;

YMEHHE BBIIOIHATL J1a0OPaTOpHbie M NpaKTHYeckue paboThl, coOMIOJaTh IpaBuia NpH padore ¢ yuyeOHBIM H
1abopaTOpHbIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh M'MIOTE3bl, IPOBEPATHh UX IKCIIEPUMEHTATBHBIMHU CPEACTBAMH, (GOPMYITHUPYS 1eNlb UCCIe0BaHMs,
aHaTWU3UPOBATH MOJYYEHHbIE PE3YIIbTaThl U J1€J1aTh BBIBOJIbI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIe10BaTeNbCKOM padoTe Mo OMOIOrHH, SKOJOTHH W MEeTUIMHE, MTPOBOJIUMON Ha
O0a3ze I1UKOJBHBIX HAYYHBIX OOILIECTB. W IYOJWYHO MPEACTABISITH [OJYYEHHbIE pe3ysibTaThl HA YYSHHUYECKUX
KOH(EepeH IMSIX;

VMEHHE OIIEHHBATh JTHYECKUE acCleKThl COBPEMEHHBIX HCCIeJOBAHUNH B 00JacTH OHOJOTMU M MEJIHIMHBI
(KJIOHMpOBaHHE, MCKYCCTBEHHOE OIUIOJ0TBOPEHMEe, HallpaBlIeHHOE W3MEHEHHE TIeHOMa M CO3J[aHHue TPaHCIeHHbBIX
OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyayiiel npodeccHOHATbHON JesTeIhbHOCTH B 00JacTH OWOJIOTHH,
MEULKHbl, OWOTEXHOJIOTMH, BETEPUHAPHUM, CEIIBCKOINO  XO3SMCTBA, [HILIEBOH  [POMBIIIEHHOCTH,  YLIYOJsTh
MO3HABATe/IbHBIA MHTEpeC, HallpaBlICHHbIH Ha OCO3HAHHBLIM BBIOOP COOTBETCTBYIOIIEH Npodeccuu U MPOAOHKEHUE
OMOJIOrMYEeCcKOro 00pa3zoBaHus B OpraHu3alusx cpeaHero npodeccuoHalbHOro U BhICIIEro 00pa3oBaHUs.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro npeamMera «buonorus» B 11 kaacce 10J1KHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUKM O MECT€ U pOJM OHOJOTMM B CHCTEME €eCTECTBEHHBIX HayK, B (OPMHUPOBAHHUH
COBPEMEHHOHN €CTECTBEHHO-HAYUHOU KapTUHBI MUPA, B TO3HAHUM 3aKOHOB IMPUPOJILI U PEIIEHUH dKOJOTMYECKUX MPpodieM
4eJI0BEUeCTBa, @ TAK)Ke B PELIEHHUM BONPOCOB PAlMOHAIBHOIO MPUPOIOINOIB30BaHMs, U B (DOPMUPOBAHUH [HEHHOCTHOI'O
OTHOILIEHUSI K MpUpofe, ODIIEeCTBY, YEJIOBEKY, O BKJale POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
OHOJIOTHH;



YMEHHE BIa/eThb CHUCTeMOH OMOJOrMYecKHX 3HaHUH, KOTopas BKIOYAET ONpeaeleHHss W [MOHMMaHHE CVIIHOCTH
OCHOBOITOJIArafoIIMX OMOJOrMYecKUX TEPMMHOB M MMOHATUH (BUA. 3KocucTeMa. Ouocdepa), OMOJOTHYECKHE TEOPHUU
(sBoTroLMOHHas Teopua Y. lapsuna, cCHHTeTHUecKass Teopust dsotounu), yuenuss (A. H. CesepuoBa — o0 11yrsx u
HanpableHUsX sBotolud, B.JM. BepHajickoro — o 0uocdepe), 3aKoHbl (reHeTuyeckoro paBHosecus JDx. Xapau u B.
Balnbepra, 3apojbiiieoro cxojacrsa K. M. bspa), npasuia (Munumyma HO). JlOuxa, 3KOJI0MMUYECKOH NUPAMMIIBI
YHEPIUH ), TUIOTe3k! (runoTe3a «mupa PHK» V. ['undepra);

YME@HHUE BJIa/IeTh OCHOBHBIMM METOJAMH HAy4YHOIO TMO3HAHHs, WCIOJIB3YEeMbIMH B OHOIOTMUECKMX HCCIIEI0BAHUAX
JKUBBIX OOBEKTOB M 3KOCHCTeM (OMNucaHue, U3MepeHue, HabIto1eHue, IKCIIEPUMEHT), CIOco0amMy BBISBICHUS M OLIEHKH
AHTPONOTEHHBIX U3MEHEHUN B IIPUPOJIE;

YMEHHE BBIENATh CYLIECTBEHHbIE MPU3HAKK: BUI0B, OMOT€OLEHO30B, JKOCHCTEM U OHOC(hepsl, CTAOUITU3UPYIOLLETO,
JABHIKYIIETO W Pas3pblBalOlIero ecTeCTBEHHOro 0TOOpa, ajulonaTpPUYeCKOro M CHMIIATPUYECKOro BHA000PA30BaHUI,
BIIMISTHMSI JIBFDKYIIMX CHJI 3BOJIOLIMM Ha TeHOMOHI MOMYJSIUU, MPUCIIOCOONIEHHOCTH OPraHu3MOB K cpeje oOMTaHus,
yepe10BaHMs HanpaBieHUH 3BOJIFOIUHK, KPYTOBOPOTA BEIIECTB U [TIOTOKA 3HEPTHU B IKOCUCTEMAX;

VMEHHEe VYCTaHaBIMBATh B3aMMOCBA3U MEKIY IMpOoLeccaMy HBOJJIOLMH, ABWKYLIIMMH CHJIAMU @HTPOIIOreHesa,
KOMITOHEHTaMM Pa3IMUHbIX IKOCUCTEM U IIPUCTIOCOOIEHUSIMU K HUM OPIaHU3MOB;

YMEHHE BBISBISTh OTIUYMUTEIbHBIE MPU3HAKH JKUBBIX CHCTEM, IPUCIOCOOJEHHOCTh BUJIOB K cpelne OOWTaHWs,
a0MOTHYECKHUX M OMOTHYECKMX KOMITIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3ei OpPraHu3MOB B COOOLIECTBaX, aHTPOIOIeHHbBIX
U3MEHEHHM B 3KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHME MCIO0/1b30BaTh COOTBETCTBYIOLIME apryMEHThI, OWOJIOTHYECKYH) TEPMHUHOJOTMIO W CHMBOJIMKY JUIS
JIOKa3aTeIbCTBA POJICTBA OPraHM3MOB PA3HbIX CHCTEMATHYECKUX I'PYIII, B3aUMOCBS3M OPraHW3MOB WU CpeJibl 0OMTaHus,
eQUHCTBA YeJTOBEUEeCKUMX pac, HeOOXOAMMOCTH COXpPaHEHUs MHOrooOpazus BMJIOB M OIKOCUCTEM Kak YCIOBHS
COCYIIECTBOBAHMS IPUPOJIBI U YE€JI0BEYECTBA,;

yMeHHe peliare OHWOJOTHYECKHe 3alJadd, BBISIBIATH IIPUYHUHHO-CIEINCTBEHHBIE CBA3M MEXAY HCCIELyeMbIMU
OMOJOTHYECKUMH TTPOLIECCAMU U SIBICHUSIMHU, 1€]1aTh BBIBO/AbI M [IPOTHO3bI HA OCHOBAHUU MOJIYYEHHbIX PE3YJILTATOB;

YMEHHE BBINOJHATE Ja0OpAaTOPHBIE M NpaKTHUUecKHe padoThl, COOMIOJATh INpaBuia MNpH padoTe ¢ y4eOHBIM H
nabopaTopHbIM 000pPYI0BAHUEM;



YMEHHE BbIABUIATh I'MIIOTE3bI, IIPOBEPSTH MX IKCIIEPUMEHTANBHBIMU CPEACTBAMM, (OPMYJIUPYS LETb UCCIe10BaAHUS,
aHaITM3MPOBATh TIOJIYYEHHbIe Pe3YJIbTaThl U [€aTh BLIBOIbI;

YMEHHe y4yacTBOBATL B yHeOHO-HUCCIE10BATEIbCKOIT padoTe MO 0HOIOTHHM, IKOIOMHH U MeAULMHE, 1POBOINMON Ha
0ase IUKOJBHBIX HAy4YHbIX OOWIECTB, ¥ MyOIHYHO [IPEJCTAaBATh [OMyUYeHHbIE pe3yJbTaThl Ha YUeHUYeCKHX
KOH(DepeHHsX;

YMEeHHe OLEHMBATh [MIIOTE3bl M TEOPUM O MPOHCXOKIACHMH JKU3HU, YeTOBEKA U UelOBEUecKHX pac, o0 NpUYHHAX,
IOCIIE/ICTBUSX U CIIOCO0aX Mpe/I0TBpalleHUs Io0aIbHbBIX H3MEeHeHHuH B Guochepe;

YMEHHE OCYHIECTBIATE OCO3HAHHBIH BBIOOP Oyjylled NpohecCHOHATBHON AeATelbHOCTH B 001acTi OHOJOTHH,
SKOJIOTMH, TPUPOJIONOIB30BAHUS, MEIUIKMHBL, OHOTEXHOIOTUH, ICHXOIOTHHM, BETEPUHAPUHM, CEIbCKOIO XO3SHCTBA,
MHIIEBOH  TIPOMBILIIEHHOCTH,  YIJIYOJIsTh  MO3HABATE/bHbIH MHTEpEeC, HANpaBIEHHBbIH Ha  OCO3HAHHBIH  BBIGOP
COOTBETCTBYIOIIEH MNPO(QECCHH M [POJODKEHHE  OMOJIOIMYECKOro  0o0pa3oBaHMs B OpPraHM3alMsX — CpeaHero
podeccHoHANIBLHOTO M BBICIIEr0 00pa3oBaHus.
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INPOBEPSEMBIE HA EI'D 10 BMOJOI'MU TPELOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJLHON NPOTPAMMBI CPEJJHEIO OBILIEI'O OBPA3OBAHMS

 Kox . N
! IIposepsiemble TpeGOBAHHS K NIPeIMETHBLIM Pe3yJbTATAM OCBOCHHUSI 0CHOBHOMH 00pa30BaTeILHOM HPOrpaMMbl
NPOBEPSIEMOTO
_ cpeanero odmero oopazoBaHus
TpedoBaHHHA

ChopMHPOBAHHOCTL 3HAHMH © MecTe M PoJIM OMOJIOTMM B CHCTEME ECTEeCTBEHHBIX HayK, B (DOPMHPOBAHHH

! ‘ COBPEMEHHON €CTeCTBEHHOHAYYHOH KapTHHBI MHPA, B [I03HAHUH 3aKOHOB IIPUPOJBI U PEUICHUH KU3HEHHO Ba/KHBIX |
1 COUMANIBHO-3THYECKUX, IKOHOMUYECKHX, PKOJIOTHYECKUX NpoOJIeM 4YesOBEUeCTBa, a TAKIKC B PEHICHHH BOIIPOCOB |

| PalMOHATIBHOIO [IPUPOJIONOIL30BaHMs, B (OPMHUPOBAHMH HEHHOCTHOI'O OTHOLICHHs K [IpHpOje, OOIIECTBRY,

HCIIOBEKY; O BKJIA/IC POCCUHCKUX M 3apyDeiKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHH
Bianenne cucremoll 3HaHMH 00 OCHOBHBIX METO/JaX HAYYHOTO IIO3HAHMSI, HCIOJB3YCMBbIX B OHOJOTHUYECKHX
! HCCIEIOBAHMSIX KMBBIX OOBEKTOB M 3KOCHCTEM (ONHMCAHHE, M3MEPEHME, MPOBEACHHE HAdII0ICHHH); crocodamu
BbIABJICHUS U OLICHKK aHTPOIIOTEHHbIX U3MEHEHHUH B IIPUPO/IE.
2 | YMEHHE BBIABHIATH IMIIOTE3BL, IIPOBCPATL HX IKCICPUMEHTAIBHBIMU CPeJICTRBAME, (hOPMYITHPYS 1IeTb HCCIeTOBA U,
AHAIM3UPOBATH [1OJTYUEHHBIE PE3YJILTAThl U JeaTh BBIBO/IBI.

BrIsiBIeHHEe 3aBUCHMOCTH MEHY HCCICAYEMBIMH BEIHYWHaAMH, o0bsicHeHue IMOJIYUCHHBIX  PE3YJIbTATOB U

5 (popmMynHpoBaHHe BBIBOJOB C HCIONB30BAHHEM HAYUYHBIX [TOHATHH, TEOPHI U 3aKOHOB

YMeHue BIIajIeTh CHCTEMOH OHOJIONMYECKMX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIIHE OHOIOIHYECKHE
TEPMHUHBI M TOHATHSl (KM3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHI, MONVIISIIMSA, JKOcHcTema, OHoreHo3, Ouocdepa: |
MeTabOoIM3M, IOMEOCTa3, KICTOUHBIH HMMYHHTET, OMOCHHTE3 Oefika, OMONOIMMEpbI, JIMCKPETHOCTh, CAMOPEryJIsius, |

CAMOBOCITPOM3BEACHUE, HAC/ICACTBCHHOCTE, H3MCHUHUBOCTL, DHCPTO3aBUCUMOCTL, POCT U pBBBHTHe);

2

f Ouonornueckue Teopuu: knerounas teopus 1. HIsanna, M. [llneitnena, P. Bupxosa; KJIOHAJIBHO-CEIEKTHBHOIO

umMmynuTera 1. Dpmux, MM, Meunukosa, xpomocomnas Teopus wnaciencrsennoctd T. Moprana, 3akoH

3apoaeimeBoro cxoacrsa K. bapa, spomonnonnas teopust Y. JlapBuHa, cuHTeTHYECKas TEOPHS 3BOJIIOIUH, TEOPHUS




autporioreresa Y. Jlapewna: Tteopuss Oworeonenosza B.H. Cykxauépa; ywenue H.M. Basuiiosa o uentpax
MHOro00paszust W TPOMCXOMKICHHS KYJIbTYpPHBIX pacTeHuH, ydenune A.H. Ceseprosa o MyTdx U HallpaBICHHIX
sposrorvi. vuenne B.M. Bepranckoro — o 6rocdepe):

3aKOHBI (eAuH000pa3us MOTOMKOB IIEPBOIO [MOKOJEHHS, PACLUCILICHUS HPU3HAKOL. [1C3dBUCHMOI0 HAC/ICA0BAHUA
nmpu3HakoB [ . MeHens; CIereHHOro Hacie/l0BaHNus NPH3HAKOB W HapylleHHs ciicruielus renos . Moprana:
TOMOJIOFMUECKHX PSJIOB B HaclencTBeHHON n3menduBocTH H.M. BaBuioa; reerutcckoro papHosecus Jix. Xapau
u B. BaiiuGepra; 3apoasiiuesoro cxonacrsa K. bapa; duorenetnueckuii 3akon J. ['exkeis, @. Mrojuiepa):

PUHIUIIBI (YUCTOTHI TAMET, KOMIITIEMEHTAPHOCTH);

npasuna (Muaumyma FO. Jlubunxa, oKomorndeckoi nupaMuasl ykcesl, OMOMAacChl U 3HEPIHH);

runoTessl (koanepsarHoit A.M. Onapuna, nepsuyHoro OympoHa k. Xomnnedina, muxkpocdep C. ®okca, pudosuma T. w
Yek)

VYMeHHe pemats ITOHCKOBBIC OMOJIONMYECKHE  3a/add; BBISBISATL [IPUYMHHO-C/ICACTBCHHBIC CBSI3H  MEXKIY
HCCIICAYCMBIMH 6HOJ’[OFH‘{GCKH;\'IM Oﬁ'bt)KTaI\'IH,, IpoIcccaMyd H ABJICHHAMM, OCIaTh BLIBOIbI U ITPOTHO3LI Hd OCHOBAHWH
MONYUYEHHBIX PE3YIIbTATOB;

COCTARJISITh I'€HOTHITMYCCKHC CXCMBbl CKPEIIMBAHHUSI JUISL PasHbIX THIIOB HACIEIOBaHWS [IPU3HAKOB Y OpPranHu3MOB, |

COCTABJIATL CXCMBI IIEPEHOCA BCUICCTB M S3HEPTUH B SKOCHCTEMAX (L[EEHH IHTAaHuA, IMHIICBLIC CCTH)

VMeHHe yCTaHaBIMBATh B3aWMOCBSI3H MEXKYy CTPOCHHEM M (DYHKLMAMH: OPraHOWIOB, KJIETOK pa3sHbIX TKaHEH,
OpraHaMi M CHCTEMaMM OPraHoOB Y PacTEHH, )KMBOTHBIX M YEJIOBEKa; MEKAY dTalamyu 0OMEHa BELIECTB; dTalaMu
KIETOUHOIO [MKJIA M JKM3HCHHBIX [HMKIOB OpPraHH3MOB; JTamamMy A5MOPUOHANLHOIO PA3BUTHS; E€HOTHIIOM H |
(perotumnom, (GEHOTHNIOM U (akrTopaMH cpeibl OOHTAHUSA; IIPOLECCAMH OBOJIOLMH; JABHKYLUIMMH CHIIAMH

AHTPOIIOTCHES3A, KOMITIOHEHTAaMH Pa3JIMYHBIX 3KOCHCTEM H HpHCIIOCO6HGHH$IMH K HHM Opranu3MOB

YMeHHe BoIJIEIATh CYHICCTBCHILIC [TPH3HAKH.

CTPOSHHSI BHPYCOB, KICTOK IIPOKAPHOT H J3YKAPHOT. OOHOKIETOYHBIX M MHOT'OKJIETOYHBIX OPIrdHH3MOB, BHIOB,

OMOTeOIEH030B, IKOCHCTEM U OHOC(Eepsl; CTPOSHHSI OPraHOB M CHUCTEM OPraHOB PACTEHMH, *KHBOTHBIX, YEIOBCKA;

IIPOLECCOB KHU3HEACATEILHOCTH, IPOTCKAIOMHKX B OpraHu3Max paCTEHHﬁ, JKUBOTHBIX M YE€JIOBCKA, OMOJIOIHYECKHX



ITpolleccoB: oOMeHa BellecTB (MeTad0IM3M), HH(MOPMALMK U [IPEBpAlllCHHs dHEPIHHM, OpOKeHMs, aBTOTPOGHOTO H
reTepoTpoHOr0 THIIOB MHTAHMs, GOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meifo3a, rameroreHesa, »MOpHoOreHesa.

l‘JOCT')M6pHOHEUIbHO]"O PasBHUTHS. PASMHOMKCHH . HILTUBHAVAIIBHOTO PaAZBUTHA oprafHmsmMa (OHTOFGHC'%’&‘].

B3aMMO/ICHCTBHMS [CHOB. rereposHedd: JICHCTBHHA HCKYCCTBCHHOI'O 0’1‘601)'&. C'I‘dGHJ’II/BHp)’KHMﬁl‘O, ABHIKYIIICTO U

pPa3phIBAOIIEIO  ECTECTBECHHOI'O OTGODBI AJMOTIaTPHYECKOTO W CHMITATPHYCCKOTO BHI[OOﬁpa’%OBaHHH; BIIMSHUSA |

ABHKYIIHUX CHUJT 5BOJIIOIHMH  HAa FCNO(}JOH,H TIOMYJIATIMH HpHCHO_CO6H€HIIOCTli Opranu3MoB K Cpc/e O6HTHHHH,

HCPCHAOBAHUH A HaHpaBHBHHﬁ DBOJIIOLHK M. KPYTOBOPOTA BCHICCTB H IIOTOKA DHCPI'HH B DKOCHCTCMAX

CCbOpMHpOBaHHOCTB VYMEHHSA BBIICIATE CYIIECTBCHHEBIE IIPH3HAKH BHPYCOB, KICTOK IMPOKApPHOT KW IJYKApPHOT]

OJIHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, BHJIOB, OHOTEOIEHO30B H JKOCHUCTEM; OCODEHHOCTH IMPOIECCOB
o0OMeHa BEIeCTB W MPERPAlleHMs] SHEPruM B KIeTKe, (HOTOCHHTE3a, IUIACTHUYCCKOTO U 3HEPreTHHYeCcKOro oOMeHa.
XEMOCHHTE3d, MHTO03a, MeH03a, OIUIOJIOTBOPEHHMSI, PA3BUTHI M PA3MHOKCHHs, HWHIAMBHJIYAJILHOIO Pa3BHUTHS
opraHuzMa  (oHTOreHesza), ©OopbObI  3a  CYIIECTBOBAHME,  €CTECTBEHHOIo  0TOOpa,  BH/1000pa3zoBaHUsL.
NPUCITOCOONIEHHOCTH OPraHH3MOB K cpejie  OOWTaHUsl, BIMSHHUS KOMIIOHCHTOB 9KOCHCTEM. AaHTPONOTEHHBIX

W3MEHEeHWH B 9KOCHCTEMaxX CBOCH MCCTHOCTH, KPYTOBOPOTA BCIICCTB M MPEBPAllICHKA DHCPIUH B 61’]0(5(])@}36

VYMeHHe HCIOJIB30BATH COOTBETCTBYIOLINE dpPI'YMEHTHI, 6HOHOFH“I€CK}’!O TEPMHUHOJOTHIO W CHUMBOJIMKY  JIJId

JI0Ka3aTeNbCcTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMaTHMUECKHMX TIPYyNIl; B3aMMOCBSI3M OPraHHU3MOB M CpEbl
0OMTaHUs; €AMHCTBA YEJOBEUECKHMX pac; HeOOXOMMMOCTH 3J0pOBOro o0pasza »KHM3HH, COXpaHEHHMs pa3HOOOpazus

BHJIOB M DKOCHCTEM KaK YCJIOBHA COCYIICCTBOBAHHWA IIPHUPOJILI H YCIIOBECYCCTBA

VMeHHe KPHTHYCCKH OLCHHBATH HH(I)OpMaI_H/HO OMONIOTrHYECKOro COACPIKAHUS., HHTCPIPCTHPOBATL I3THYCCKHC

ACIICKTEI COBPCMCHHLIX HCCIeOOBaHUM B 6HOHOFHH, MCIHUITUHE, 6HOT€XHOHOFI/IH; paccMaTpuBaTh riao0ajibHbIe |

HKOJIOTHYCCKHE IIpO6J'I6MI>I COBPEMCHHOCTH, (i)OpMPIpOBaTb ITO OTHOIIEHHIO K HHUM COGQTBGHHYIO IMMO3HIHIO



MMEPEYEHDL 3JIEMEHTOB COAEPKAHMWA, TPOBEPAEMbBIX HA EI'D 11O BUOJIOTUH

Kox

1

el

np()B(‘pHL‘\ILUI JIECMEHT COJL[)A\AHHH

buonorus xax HayKa. )KI/}BI-;IG CHUCTEMBI M HX HB}/HEHHB

(on@MﬁHHdﬂ OHOJOTHS — KOMIUIEKCH@ Hayka. BHojormueckue Haym M u3ydaemble MMH 11po0semMbl. OyHAaMeHTalbHEIE,
MPHUKIIAIHEBIE U TOMCKOBBIE HAYUHBIE MCCIIe/I0BAaHHS B OHOJI0TH
3nHaueHde Owuosiorud B (POPMUPOBAHHH COBPEMEHHOH ecTecTBeHHO-Hay4yHOM kapTHHBI Mupa. llpodeccuu, cBs3aHHBIE C |

Ouonorueil. 3HadeHue OMOIOTHH B IPAKTHUECKON /I€ATeIbHOCTH YeJIOBeKa: MEeIUIIMHE, CEIbCKOM XO035HCTBE, IIPOMBIIIICHHOCTH,

OXpAHE PHPOLBI

JKHBBIC CHCTEMBI KaK TIpeIMET H3YUYCHH s OHOJIOTHH. Csomma JKMBBIX CHCTEM: €/IHHCTBO XUMHYECKOT0 COCTaRa, TUCKPETHOCTE U
[ICJIOCTHOCTD, CJIOMKHOCTB M YIOPS/IOUEHHOCTh  CTPYKTYpPBI, OTKPBITOCTH, CamMOOpraHu3allks, CaMOBOCIIPOW3BEICHHE, |
pa3apaskuMOCTh, H3MEHUHBOCTD, POCT U PA3IBHUTHE.

YPOBHH OpPraHH3alliH KHBBIX CHCTEM: MOJEKYJIAPHBIH, KJIETOYHBIA, TKAHCBLIH. OPraHU3MEHHBIA, IOMYISLHOHIO-BUIOBOM,
3KOCHCTEMHBIH (BuoreonenoTnueckuii), Guochepuoiit. I1poreccnl, MPOHCXOIININE B KUBLIX cHcTeMax. OCHOBHLIC TIPH3HAKH |

KUBOTO. }I{Hsz kaK Gopma CYLICCTBOBALINS MATCPUIL |

Merto/ipl Ouonornyeckoit Hayku. Habatoienue, HBMGpGHP{G JhwepHMeHT cucTeMarH3alus, MetaaHanus. [JoHsaTie o 3aBuCUMON
M HesaBHcHMOH mepemenHoil. [Inanuposanne sxcnepumenta. IloctanoBka u nposepka runotes. Hynesas runoresa. Ilousrue
BEIOOPKH H €€ IOCTOBEPHOCTh. Pa3zbpoc B OHoslornuecknx anHbix. OIeHKa JOCTOBEPHOCTH MOJMYHEHHBIX pe3yabTaTos. | IpuunHEl

HCKaKCHHA pe?)YJII:TaTOB BK(,H(:‘,pIdMeH ra. [ToHsgTHE CTATUCTUYECKOTO TecTa

KJIeTKa Kak OHoJlorHyecKkas cucTeMa

|
KneTKa — CTPYKTYpHO- {pyHKumHaubHaH eAMHMLEA AuBoro. Mcropust orkpeitusi wkierkd. Paborsr P T yKa A Jlesenryka. |
Knerounas teopus (1. sann, M. [llneiiien, P. Bupxos). OcHOBHBIE NOJIOXKEHHUS COBPEMEHHON KJIETOYHOH TEOPHH. ‘
MeToapl MONEKYIIPHOH M KJIETOUHOH OHONOMM: MHKPOCKOINHS, XpomaTtorpadus., 31eKTpodopes, MeTOJ MEYEHBIX daTOMOB, |

muddepenunanbHoe LEeHTPUPYTUPOBaHUE, KyIbTHBHPOBAHUE KJIETOK



o

[}

XUMHYECKHH COCTaB KIIETKH. Makpo-. MEKPO- H YJIbTPaMHKPOAJIeMEHTHL. Boma i eé posib Kak pacTBOpUTENs. peareHTa, yqacTue B
CTPYKTYPHPOBAHUHN KJIETKH, TeTJIOpPeryIsiud. MuHepaabHblE BEIECTBA KIETKH., UX OHOIOrH4ecKas poJib. Ponb KaTHOHOB H
AHUOHOB B KIICTKE.

buonornyecxue noJaUMEphL. beKH. AMHHOKHCIOTHBL coctaB OesikoB. CTPYKTYpbl Oc/KOBOH MOJEKYIbl. |lepBruHas cTpyk1ypa
Oenka, menTuaHasg CBA3b. BropuyHas. TPETHYHAS. YCTBEPTHUHAS CTPYKTYPhL JlenaTypanus. Coiicta Genkor. Knaccudukaris
OenkoB. buonornueckue GpyHKIHN OEIKOB. |
Yrnepoapl. MoHOCaxapHabl, JHCaXapH/bl, OJMIOCAXapHABl U Honucaxapuapl. OOmmil mad cTpoeHHs M (PU3HKO-XHMHYCCKIE |
CBOMCTBA YIJIEBOJIOB. brosloruyeckue QGyHKITHH yIIEBOIOB,

JIumazaet. Tuppopunsao-ruapodobusle cBolicTsa. Knaccudukarws miumuaos. Tpurnuiepuansl, GochoTUIHIb, BOCKH, CTEPOH/IbL.

buonornyeckue pyHkuuu aunuios. O6IIMe cBOHCTBA ODHONOrHYECKUX MEMOPAH — TEKYyYecTh, CIIOCOOHOCTh K caMO3aMbIKAHHIO,
[OJIYITPOHHUIIAEMOCTh.

Hykneunnossie kucaotel. JJHK u PHK. CTpoenue HyKk/IeHHOBBIX KUCIOT. Hykneotuabl. [IpHHIMIT KOMILIEMEHTApPHOCTH. [Ipasiio
Haprapda. Crpykrypa JHK — npoitnas coupais. Mecronaxoxaenue n ouonornueckue Gyukuuu JJHK. Bugsr PHK. Oyukin
PHK B knetxe.

Crpoenne monexynsl AT®. Maxpospruueckue cBs3u B Mosekyie AT®. Buosornueckue ¢pynkupu ATd. BoccraHosieHHbie
HEPEHOCUYUKH, X (pYHKINH B KicTke. CexBennporanue JJHK.

Crpykryphas Ouosiorus: OuoxumuyeckHe M OHO(H3MYECKHE HCCICIOBAHHS COCTABA M MPOCTPAHCTBEHHOH CTPYKTYphI
OHMOMOITEKY T

Tuner knerok: sykapuoTuueckas 1 npoxapuoTuueckas. CTpyKTYpHO-(QYHKIMOHAIBHEIE 00pa30BaHHs KIETKH.

Crpoenue npokapuoTHueckoil knetku. Knetounas crenka Oakrtepuii u apxeit. OcoGeHHOCTH CTpoeHHs reTepoTpodHOi 1
aBTOTPO(GHON IPOKAPUOTHUECKUX KIETOK. MecTo H poJib NPOKapuoT B OHOLEHO3aX. |
Crpoenne W (YHKIIMOHHPOBAHHE ayﬁapHOTHqccmﬁ kierku. [lnasvaradeckas MemOpana  (rmazmanemma).  CTpyKTypa :

IJIa3MaTHieckoi MeMmOpaHbl. TpancrmopT BelecTB uyepe3 IUIa3MaTHUYECKYIO MeMOpany: naccuBHbI (mudgysus, obreruénnas

i dysus), akKTHBHBIA (NEePBUYHBLL M BTOPHYHBIA akTHBHBIA TpaHcnopt). [lomynponunaemocts MemGpanbl. PaGota maTpuii-

KallHCBOI0 HACOCA. DHIOLMTO3: NMHHOLUMTO3, (arounros. Dizouuros. Kieroudas crenka. Crpykrypa M (YHKIMH KIETOUHOH




o

CTCHKHM pacTeHHH, IpUOOB. L
[uronnasma. Lutozons. [{uTtockener. JIBHIKEHHE IHTOILIAZMBI. Opranonsnl knetkd. OnHOMeMOpPaHHbIE OPraHOM /b KIICTKH: |
dH1onmasmMaTuaeckas ceth (DIIC). annmapar ['ome/pkH, 1H30COMBL MX cTpociiine ¥ QYHKIHH. B3auMOCBs3b OHOMEMOPAHHEIX |
OPraHOMIOB KJIETKH. (TPOCHHE IPaHy/IApPHOrO peTukyiayma. CHHTE3 pacTBOPMMBIX OenkoB. CHHTE3 KICTOUHbIN MeMOpaH.

['mankuit (arpanyaspHbIil) 9HIOMITA3MATHYECKHH PETHKYIIYM. CexperopHas pvukuus annapara [ onsmku. TpaHemopT BelecTs B |
KJIeTKe. Bakyonn pactutensHEIX KiIeTok. Kitetounsit cok. Typrop. |

HOJIVE]BTOHOMHBIE OpIraHOM OBl KIICTKH: MHUTOXOHAPHH, I1J1aCTH/IbI.

Crpoenne u GyHKIMM MUTOXOHAPHH 1 T1acTu. [lepBUYHbIEe, BTOPHYHBIE | CII0KHBIE MIACTH/IbI poTocHHTE3UPYIOLINX YYKAPHOT. |
XIIOPOIJIACTBI, XPOMOILIACTEI, JISHKOIIACTHI BBICIIMX PACTEHHI. ‘
HememOpanubie opranonasr knerkn Ctpoexne u GyHKIHH HeMeMOpPaHHBIX OpraHOMI0B KIETKH. PuGocoMbl. MUKpPO(UIAMEHTEL

Mbiieunsie KieTkn. MukporpyGouku. Kierounsii mentp. CTpoeHHE U JBHKeHUe KIYTHKOB M PECHUYEK. Mm\pmpvooqﬁni

U TOIIa3MBL. LleHTproib.
Anpo. OGomouka spa, XPOMATHH, KapHOILIA3Ma, SAAPBIIKH, WX CTPOCHHE M (DYHKIIMH. SnepHplit  OenKoBBIH  MaTpHKC. |
|
IIpocTpascTBenHoe paciionoxkeHne XpoMocom B MHTephasHoM sipe. BeTKn XpoMaTiHa — THCTOHMI. |

Krneroumble BKIIFOUEHHSI, CpaBHHTEHbHaH xapaI\TepHcha KIIETOK dYKapHOT (pauuTcanon KHBOTHOH, 1 pH6HOH)

ACCUMWISIMA B JUCCUMMIISIS — IBE CTOPOHEBL MeTa6onH.wa. Tunpr oOmena Bemects: aBroTpopHBI H reTepoTpOQHLIL.
YuacTue KuCIOpoJa B OOMEHHBIX Iporieccax. JHepreTHyeckoe obecreuenue KIETKH: npeppanienie AT® B oOMeHHBIX
nponeccax. OepMEHTATHBHBIN XapakTep peakimi KIeTOYHOro meTabosusMa. DepMeHTb, nx CTPOEHHE, CBOHCTBA W MCXaHH3M
neticteust. Kodepmentol. OTinuns GepMeHTOB OT HEOPraHWUecKUX KaTalH3aTopos. benku-akTHBaTOpEl U OCIKU-HHIHOHTOPBEL.
3aBHCHMOCTE CKOPOCTH (DEPMEHTATHBHBIX PEAKIIHH OT Pa3IMuHbIX (axTopos.

IlepBUYHBIH CHHTE3 OpraHHYECKHX BeleCTs B KieTke. Porocuntes. Ponn XJIOPOILTACTOB B Tnporecce porocuuTesa. CpeToBas u
TeMHOBast (Pas3pl. [1pojyKTHBHOCTD c})omcuﬁrem BrusiHue pasnmuuHBIX  (akTOpOB Ha CKOPOCTH  (POTOCHHTE3A. 3Havenme

(dorocunTesa.
XemocunTes. PaznooOpasie opranm3MoB-XeMOCHHTCTHKOB: HUTPUQULHPYIOIHe OAKTCPHH, Kele300aKTePUH, CepOOAKTCPHH,

Bo,uopo;:mme 6aKT€pHH 3HaveHHe XEMOCHHTE3A.
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AHadpOOHble  OpraHusMbl. Buasl  Oposkenms. [IpojaykThl Oposkenus ¥ HX  HCHOJB3OBAHME  UETOBEKOM. AnaspobHbIc
MHKPOOPraHHu3Mbl Kak 00BbEKThl OHOTEXHOIOTHH U BO30Y M TeN M Goe3He.
A3poGHBIE Oprann3Mbl. DTark! yHepreTHyeckoro obmena. [Toarotosure Lubi stam. ko3 — DecKuCIOpOIHOE pacIleeHne

[JIFOKO3BI.
buonornueckoe oxucIeHHE. HWIH KIeTounoe jikixanue. Poub MI/ITOXOHJL]’)MIL;I B Iporeccax OHOTOTHYCCKOIO  OKHUCIIEHHSI.

Hukimueckue peakumn. Oxucimrensioe  docdopuiuposanue. IlpeuvyinecTsa a3poGHOr0 MyTH 00MeHa BElIeCTB nepejl |

ana’poOHBIM. D(POEKTHBHOCTE YHEPIeTHYECKOr0 00MeHa |

PeaKI_II/IH MaTpUYHOI'O CHHTE34. HpHIIHHH KOMIINIEMCHTAPHOCTH B PCAKIMAX MATPHYHOI'O CHHTE3a. Peanuzaiius HACJICICTBEHHOH |

nHQopmannn. ['enetnyeckuil Ko, €ro cBOHCTBa. TpaHCKpHIIMS — MaTpuuHbli cuates PHK. [IpuHIMIIBL TPAHCKPHUITITHH:

KOMIIIEMEHTAPHOCTD, aHTHIAPAIIC/IBHOCTD, aCHMMETPHUHOCTE. Tpancisimg u eé sranbsl. Yuactue Tpancnoptieix PHK B
orocumTese Geska. Yenosus Guocnnresa Genka. Koanposanue amunoknc10T. Pos puGoconm B GnockHTese Helka.

OpraHusaius renoMa y NpoKapHoT M 9YKapHOT. Peryisius akTMBHOCTH T'eHOB y ipokaprot. [ unotesa onepona (D, Kaxo6, JK.
Mano). Perynsiiist 0OMEHHBIX IPOIICCCOB B KireTKe. KIIeTOYHEIH roMeocTas. |
Bupycer — HexeToumbIe (OpMbI KH3HH M 06IMraTHbie napasuTbl. CTPOeHHE MPOCTBIX H CIIOKHBIX BHPYCOB. PETPOBHPYCOB.
OaxTepuodaror.

Bupycnble 3abosieanus uenosexa, xuBoTHLIX, pactenuii. CITMJL, COVID-19, conunainbHbie i MEARIHAHCKHE 1POOIIEMBI

Knerounsr# nuki, ero mepuoinl U peryisius. Mutepdasza u Muros. OcoGeHHOCTH [POLECCOB, IpOTeKarolX B UHTepdaze.

lonroroska xierkn K jenennto.  IlpecuHrernyeckuit  (OCTMMTOTHUECKMi), CHHTCTHYECKHH M OCTCHHTETHUECKHIT |

(MpeMHTOTHYECKHIT) TepHObI HHTeP(A3EL.

|
Marpuunbii cunres JIHK — penumkanus. Hpunruns periakamuy JIHK: koMiemenTaprocts, MOJIYKOHCEPBATUBHBIH CHHTE3, |
anTunapanienbiocts.  Mexanusm - perumkaunn  JIHK.  Xpomocomer.  Crpoenme xpomocom. Temomeps!  # TENoMepasa. !
XPOMOCOMHBI HAOOp KJIETKM — KapHOTHIL JIMIUIOMAHBLE M TamjiounHblii HAGOPE XPOMOCOM. | 'OMONOrHUNbIe XPOMOCOMBI. |

[To10BBEIE XPOMOCOMBL.
Jlenenne KIeTkH — mMuTo3. CTaaMd MHTO3a M NPOMCXOMSIIAC B HUX NPONecchl. Tumbl mutosa. KapuoKHHEs ¥ LMTOKHHES. !

brosoritieckoe snaueHne MuTo3a. Perysimus MUTOTHYECKOrO KA KICTKU. [IporpaMMupyemast KiIeTouHas rubent — anonTos. |
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CDYHKUHOH aJIbHast TCHOMMKa

Opraﬁnw Kak OuoloruyecKas cCHCTeMa

OIHOKICTOUHBIE, KOIOHHA] LHBIC, MHOTOKIICTOYHBIC OPraHHs3Mbel H MHOTOTKAHCBBIC OPradu3MBbl.

@opMBI  pa3MHOKEHHMs OpPraHM3MOB: Oecrionoe (BKITIOUAs BEreTaTHBHOE) M [OJOBOE. Buabl 6ecrnonoro pa3sMHOKeHHS:

NOYKOBAHME, CHOPYJIsiliis. (hparMeHTalus. KIOHHPOBAHHE.

llonosoe pasmuoxenne. IlonoBele kieTxy, maum ramersl. Meitos. Cragun weifoza. IloBenenue xpomocoM B Meifose.

Kpoccunrosep. buonoruueckuit cMplca Melo3a B HONOBOIo mpouecca. MeHo3 U ero MecTo B KM3HEHHOM LIHKJIE OPraHH3MOB, '
y

IlpemsaponpimeBoe pa3suTHe. ['amerorenes y XHUBOTHBIX. llomoBele skenesnl. OOpa3oBaHME W PA3BUTHE MOJIOBBIX KIETOK.

Cnepmatorenes u oorenes. CTpoeHHe MOJOBBIX KIETOK. OrIon0TBOpeHHE W SMOPHOHAILHOE Pa3BHTHE KUBOTHBHIX. CIOCOOBI

OIJIOIOTBOPEHHUS: HAPYIKHOE, BHYTpeHHee. |lapreHorenes.
WunusnnyansHoe pasBuTHe OpraHu3MoB (oHToreHes). CTanwy MOpHOTEHe3a KMBOTHBIX (Ha NpUMepe JATYINKH). JlpobOieHue.

Tuner gpodnenus. OcodeHHOCTH APOOIIEHNUS MIIEKOMUTAIOMIMX. 3apO/IBIIIEBEIe TIHCTKH (racTpyJIsiius ). 3aKiajka OpraHoB U TKaHek

13 3apO/IBIIIEBBIX JIHCTKOB. B3auMHOE BIMsIHHE HACTeH Pa3BHBAIOIIETOCS 3apOIbILa (OMOPHOHAILHAS MIUIYKIMA). 3aKIa/1Ka [1J1aHa |
CTPOCHHSI KHBOTHOTO KaK Pe3yIbTaT HEPAPXUYCCKHX B3auMojeHcTBUi reHoB. Biausane Ha sMOpHOHATLHOC PA3BHTHE PA3IHYHBIX |
(hakTOPOB OKPYIKAOIIEH Cpe/ibl.

Poct n passurue sxupoTubix. IMocrombpronansueii mepuon. llpsmoe u mHempsimoe passutue. Passuthe ¢ Metamopdo3oM y
0eCro3BOHOYHEIX H IIO3BOHOYHBIX JKHBOTHBIX. BHOOTHYECKOE 3HAUCHHE MPSMOTO W HEMPSAMOTO Pa3BUTHSI, UX PACIIPOCTPAHEHHE B
npupose. THIBL pocTa KUBOTHBIX. PaKTOPE! PEryIsIHN POCTa JKHBOTHBIX U deioBeka. CTaauy MOCTAMOPHOHATEHOTO PA3BUTHS Y |
JKUBOTHBIX M yesloBeKa. [lepno/ibl OHTOreHesa germoseka.

Pasmuoxxenue u passutue pactenuil. ['amerodut u cnopodur. Meito3 B ku3HeHHOM LuKie pactenuil. OOpasoBaHue Crop B
nporecce MeHosa. I'amerorenes y pacrenmil. OMIONOTBOpCHME M pasBUTHE PAaCTHTENBLHBIX OPraHH3MOB. _JIBoifHoe
OILIOJIOTBOPEHME Y LIBETKOBBIX pacTenuii. ObpazoBanue U pazBuTHe ceMeHH. MeXaHu3MBI PeryIsSiuy OHTOTEHE3a Y pacTCHUH u

JKHBOTHBIX

I/ICTOpHH CTAloBJICHHUsI M Pa3BHUTHUA T'€HETHKH KakK HayKH. OCHOBHLIC TEHETHYECKHUE MOHATHS M CHUMBOJIBL | OMOJIOrMUHBIE

XPOMOCOMBI, aJlJICTIbHBIC T'CHEBI, alTbTEPHATHBHLIC ITPHU3HAKH, JOMHHAHTHBIH H pGHQCCHBHHﬁ IpU3HAK, TOMO3HTOTa, I'eTepo3rIoTa,
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uMcTas JIHHMA, THOpUIbL, TeHOTHI. (eHoTHI. OCHOBHBIE METO/bI T'EHETHKM: TI'MOPM/I0JIOIHYECKHH. [HTOJOrHUYECKHL.
MonmcyﬂﬂpHo—rCIicmLiecmﬁ

Monorubpuanoe cxkpemmsanue. Ilepsori 3akoH Mentemst — 3aKoH ¢ IMHOOOPa3HA THOPHIOB NepBOro 10KOIeHus. TIpaBpiio
JIOMHHHpOBaKMs. BTopoi 3akon MeHIeNns — 3aKOH PACHICIUICHHsS [1PU3HAKOB. LIMTONOIMYECKHE OCHOBbLI MOHOIHOPHIHOIO
CKpeIuBaHus. | HroTe3a YucTOThl raMer.

AHaIM3MpYIOIIee  CKpelmBanue. [lpomeskyTounblii Xapakrep HacleqoBaHus. Pacluenjienne INIPH3HAKOB [IPH  HETOIHOM |
JIOMMUHHPOBAHHUH.

Aurndpuanoe ckpermpanue. Tpernit 3akoH Menjens — 3aKOH HE3aBHCHMOTO Hacle/IOBAHHS MPU3HAKOB. LluTosnoruueckue
OCHOBBI JJUTHOPHJIHOTO CKPEIITUBAH .

CreruieHHOe HacenoBanue npusnaxos. Padorer T. Moprana. Cuennennoe HaclefoBaHHe IeHOB, HAPYIICHHE ClETUTCHHS MEKTY
reHaMH. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.

l'eneTnka nosa. XpOMOCOMHBIH MEXaHH3M OIPC/AC/ICHUS N0JMa. AYTOCOMBI M HOJOBBIE XPOMOCOMEL. | OMOTaMeTHHhIH 1

FCTEPOTAMETHbIH 110J1. I eHeTHYEeCKas CTPYKTYpa IIOJIOBLIX XPOMOCoM. HaciienoBanne pU3HAKOR, CLEMIEHHDIX ¢ IOJOM.
l'emotun  kak nejoctHas cucTema. [IneHoTponus — MHOKeCTBEeHHOe JeHCTBHE rera. MHOKECTREHHDBI  alIeusM. |

BsaI/IMO,HeHCTBHE: HeaJlleIbHBIX IreHoB. KoMmieMenTapHocTs. Dnuctas. | lonmuvepus

BBaHMOI[CHCTBHC I'€HOTHIIA U CPEIbI 1IpU (j)opMHpOBaHmu d)eHOTHHa M3MeHYHBOCTE HpHSHaKOB KayecTBeHHbIE U KONTHYICCTBCHIBIC

[pU3HAKK. BHb! H3MEHUMBOCTH: HEHAC/IEJICTBEHHAS M HACIIC/ICTBEHHAS.
Mompukannontas 13MeHIMBOCTh. Postb cpetbl B QOPMUPOBAHUH MOAM(HMKAIMOHHON M3MenunBocTr. Hopma peakiiin TIpH3HAKA. |
Bapuaumonnsiit psii 1 papuanuonnas kpusast (B. Moranmcen). CoiicTBa Mo 1H(DHKAIMORHON H3MEHIHBOCTH. ‘
'enorumirdeckast H3MeHIMBOCTE. CBOICTBA FeHOTUIIMUECKOH H3MEHUHBOCTH. BHIIBI TeHOTHITHYCCKOI H3MEHIHBOCTH: KOMOHHATHBHAS,
MYTal[MOHHAsI. : !
KombOunatueHas M3MeHUHBOCTE. MeiH03 M IOJOBOM IIPOIECC — OCHOBA KOMOHHATHBHON H3MEHYMBOCTH. Poib ROMSHHarHBHoﬁ;
M3MEHYHBOCTH B CO3MAHHH MCHETHYECKOIO pa3HO00pasus B Ipe/iesiax OJHOrO BH/IA.

MyTaimosHas H3MEHIHBOCTb. Bujibl MyTaluii: reHHbIe, XPOMOCOMHbIE, reHoMHBbIe. CIOHTAHHbIE M MHIIYLHPOBAHHDIC MYTallHH. |

HHGpHBIG H HHTOHH'{]SM&TH‘ICCKHG M}/TaIJ;HH ComaTH4ecKHe H IOJI0BBIC MYTaAllkH. HpHT-IPIHEJ BO3HHKHOBEHHSA M}’TaI_IHH MyTaTCHbI H |
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HX BIHJHHE Ha OpPraHrus3MBbl. 3&]&\JdOMCPHOCTH MYTAllMOHHOIO  IIpoIecca. 3aKoH FOMOJIOIMYECKHX PsIJIOB B HACJIC/ICTREHHOH

usMenanBocetH (H.M. Basuios). Buesnepnas nsmeaunpocTs 1 HACIEICTBEHHOCTL

Kapuorun HCITOBEeKA. ,\TC}I{,‘I\'HHT)OJHEUI IporpaMMa HCC/IC I0BAHHY T'eHOMAa 4eoBeKa. ,\/Ie'mjm H3YYCHHS I'€HCTHKH YeJIOBeKa:
. t .

FGHSBJ]O["ML{eCKHI‘:I, 6HH'3HCL{OBBH:’I, IHTOIE€HETHYECKHH. ll(]HyJIHHHOHHO-C'léiTMCTI/I‘JICCKHf/i, MOJCKYJISAPHO-ICHETHYCCKUH. |

COB,CMGHHOG ONpe/ICNICHUE TeHOTHIIA: TOJIHOTeHOMHOEe CCKBCHHPOBAHUE., TE€HOTHIIMPOBAHHE. B TOM ypcne ¢ nomouisio [1[P-
P .

aHallxu3a. HHCJIGILCTBeﬂl-IbTC 3ab0IeBaH s yejoBeKa. ['eHHble U XPOMOCOMHBIC OonesHu geliogeka. bosiesnu ¢ HaCJICACTBEHHOH |

ITPEIPACITONIOKCHHOCTBIO, 3HaYeHHUe ME/IMITHIICKONH TeHCTHKH B [IPCAOTBPAIICHUH M JICHEHHH ICHETHYCCKHX 3aboeBanuii HUCJIOBEKA. |

CTBONOBbBIE KIIETKH

HomecTnkarms 1 cenexiust. 3aposkieHue CeTeKIny U Homectukanuy. Yaenne H.M. Baeunoa o nenrpax HPOUCXOXKIEHUST H
MHOIr000pasust KyJIbTYPHBIX pAcTeHHi. Poib celleKIMu B CO3IaHUH COPTOB pacTeHu# U 1OPOj KUBOTHLIX. COpPT, MOpo/a. MITaMM.
3aKOH roMOJIOrHYeCKHX PATIOB B HACIEACTBEHHOM maMerunsocty H.U. Basuiosa, ero 3Hauenune Jurs ceneximnonnoi paboThI.
MeTo/bl cenekiMonnoit paGoThL. HekyceTBennbiil 0100p: MaccoBbIi u UHIMBUJIYaJIbHBIA. DTanbl KOMOMHALIMOHHOM CeleKIH.
WMcnrrtanne mpoussomuteneii mo HOTOMCTBY. OTOOpP MO IeHOTHIY € MOMOIIBIO OIEHKH (beHoTHIIA 1MOTOMCTBA M OTBOP MO
TEHOTHUITY ¢ oMOoIIbIO aHanmu3a JTHK.

HcekyccTBennplii MyTareHes kak MeTojl CemeKIHOHHOM padoTeL Pajuarmuonssiii 1 xuMHYeCKuil MYTareHe3 Kak HCTOYHHUK
MyTaluit y KYJIbTYPHEIX (JOPM OpraHu3MoB. Mernoib30BaHge TeHOMHOLO PCAAKTHPOBAHHA M METONOB pekoMOuHanTHeIx JIHK mmg
IIOTYYEHHUSI MCXOIHOIO MaTepHaa sl CeJIeKITHH.

Honygenue nommmonnos. Buyrpusrmosas THOpHAM3AIHS.  BiIM3KOPOICTBEHHOE  CKpeliBanye, WK MHOpUMHI. HepojcreeHHOE
CKpelmBanue, WM ayropuamnr. I'ereposuc n ero npuuussl. Mcrioas3osanue rereposuca B ceneKumn. OTIaIéHHas THOPH/IH3ALHL.

[Ipeosonerne Gecrmommst MeXBUIOBBIX THOPHIOB. JlocTHoKeHHs CCJICKITHH PACTEHHH W KHBOTHBIX

OOBEKThI, MCTIONb3yeMble B OGHOTEXHOIOTHM, — KIICTOUYHbIE W, TKAHEBBIC KYILTYPhl, MHKPOOPTaHM3MbI, HX XapakKTepHCTHKA.

Tpamuumonnas Gnotexuonorus: xneGomeuctue, TIOMYHEHUE  KHCJIOMOJIOUHBIX TIPOJIYKTOB, BMHOZENHE. MHKPOOHOIOrHYecKuit
cuHTe3. OOLEKThl MHUKPOOMONOTHYECKHX TEXHOIOTHI. [Ipon3Bo/ICTBO  GenKa, aMUHOKHCIOT M BHTAMHIOB. HckyecrrenHoe
OIUIOZOTBOPEHHE. PEKOHCTPY KIS SHIEKIETOK 1 KIOMHPOBAHHE 5KHBOTHDIX. Meton TpancmIanTanmm saep KireTox.

XpoMocoOMHasT B reHHast umKxeHepus. MckyccTBeHHbIH cHHTe3 Tena u KoHCTpyHpoBanue pekoMOuHanTHeix JITHK. JocTmkenus u

|
|
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NIEPCIEKTUBBI XPOMOCOMHOH U MeHHOM HHYKEHEPUH. Me/iniiMHCKHEe ODHOTEXHOIOIHH. VCOMb30Batue CTBOJOBBIX KICTOK

Cucrema n MHOroo6pasue opraHuyecKkoro Mupa
buonornueckoe  paznooOpasue opranusmos. CoBpevierHag CHCTEMa  OPraHHYECKOIo vupa.  HpuHuune!  kiaccupukanuu
OpraHu3MOB. OCHOBHBIE CHCTEMATHYECKHE IPYIIILI OPTaHH3MOB.

OcobeHHOCTH CTPOCHUSA KW KH3HCIACATEIIBHOCTH OJIHOKICTOYHBIX OPraHM3MOB. BHK'I'G}]HH. APXCH. OJIHOKJIETOYHBIC l"pH.6bL

OJIHOKJICTOUHLIC BOJIOPOCIIH, Opyrue OPOTHCTHI. Kononnansusre OpraHu3MBbl. ILBH}KEH HC  OJHOKJICTOYHLIX OpPraHU3MOB:
'dMé6OI/I)IHOe, JKIYTHKOBOE, PECHHYHOC. 3amuTa Y OJHOKJICTOYHBIX OPraHu3MOB. Pmnpamzmocm Y OJTHOKJICTOYHBIX OPraHHu3MOB. |

opraHon

Takcuchbr
MHOTOKIIETOUHbIe  PAacTeHUs. B3auMOCBsA3b HacTel MHOMOKIETOUHOTO OpraHM3Ma. TKamw. OpraHbl M CHCTEMBI
MHOTOKJIETOUHOTO opranu3Ma. OpraHusm Kak efmHoe tenoe. Tkann pacrennii. TUIBI pacTHTeNbHBIX TKaHelt: 06pasoBaTelbHas,
[TOKpOBHas, MPOBOIAIAs, OCHOBHAsA, MeXaHHYecKas. OCOOeHHOCTH cTpoenus, QYHKIME H pacroloxeHus TkaHell B opraHax
PACTCHUAMN

BereraruBHBIE H TCHEpaTMBHBIE Opranbl pacTeHHH. (DYHKIHH OPraHoB M CHCTEM opraros. Kapkac pactenuil. J[BuxeHue
MHOTOKIIETOUHBIX PACTEHHH: TPOIU3MBI U HACTHH. [Tor0111eH1e BOIBL, YIIIeKHCIOTo ra3a H MUHEPA/IHBIX BEIICCTB PACTCHHAMH. |
Hoixanwme pacrenuit. JJuddys3us razos yepes moBepXHOCTh KIESTKH. Tpancnoprreie cucTeMs! pacteinii. Beytenenue y pacTenuid. |
3ammTa y MHOrOKJIETOUHBIX pactennit. Kyrukyna. Cpe/icTra acCHBHOM H XHUMHUYCCKOM 3aiuThl. OHTOHIHILL.

PasapakuMocTh 1 perynsius y opranu3MoB. PasapakuMocTh U PEryIsIus Y MHOTOKIETOUHBIX pacteHuid. PocToBble BelecTBa 1

HX 3HAYCHHC \

MHOrOKJIETOYHELIE JKHBOTHBIE. BzauMoces3p yacTell MHOTOKJIETOYHOTO opranusma. Tranmn, Opralbl H CHCTEMBI OpPraHOB
MHOTOKJIICTOYHOT O OpraHusma. OpFaHHSM KaKk eauHoe Ienoe. ['omeocrtas. Tkanw KHBOTHBIX M YelIOBEKA. |HIIbI KHBOTHBIX

TKaHCH: dMATEIANTBHAS, COCIMHUTENLHAS, MBIIEUHas, HepBHas. OCOOCHHOCTH CTPOeHHS, (GYHKIHIT M PACIIOIOKeHHS TKAHEH B |

opraHax JXMBOTHBIX U UCIIOBCKA

Oprasel H CHCTEMBI OPraHOB JKMBOTHBIX. DYHKUHE OPraHoB W cucTeM opramo. Onopa Tema Opramusmon. CKeleThl

O/THOKJIETOUHBIX H MHOTOKJICTOYHBIX KHBOTHBIX. Hapy:xubiif i ByTpeHHnii ckener. CTpoeHHE M THITBI COSTUHCHHS KOCTEH.

I[BH}KGHHG MHOI'OKJIETOYHBIX JKMBOTHBIX. lluTanme xuBoTHBIX. [luTamue [TO3BOHOYHBIX JKHBOTHBIX. I[blxaHHE KHBOTHBIX.
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Opl"aHbI M CHCTCMBI OpFaHOB HCJIOBCKA. OT,H,BJIb} I'OJJOBHOTO MO3I'd IMO3BOHOYHBIX KHBOTHBIX. Ped)J'ICKC 15§ pb(bﬂeKTOpHdH JAyra.

K oBenocHasd cucrema u e€ opradbl. Cepmlie, KPOBCHOCHBIE COCYVILI H KPOBD. K ' KpoBoOOpaleHums. Pa60Ta cepjuia u eé
Y }’

,[meaHHe Ye/l0BeKa. I{H(l)(pymﬂ razoB Hepes HOBerHOCTB KJIETKH. I[blxaTeanaH CUCTEMa YeJIOBEKa. I[HxaTeﬂbHaﬂ MOBEPXHOCTE.

Kosknoe jpixanue. Kabeproe u JI€rouyHoe abixaHHe., ' |
JIbIXaHue [03BOHOYHBIX JKMBOTHBIX. DBOIOIHOHHO® YCIOKHCHUE CTPOEHHMS NETKHX MO3BOHOYHBIX JKHBOTHBIX. JIBIXaTelbHas
cHcTeMa uesoBeKa. MexanusM BeHTHIAIAN JETKUX vV ITHII H MICKOMHTAIOMHX. TpancriopT BeecTs v oprann3MoB. TpaHcropT

BCLUECIB Y JKHMBOTHBIX. KpoBeHOcHas cuciema i e€ opraunl. KpoBeHOcHas cucrema HO3BOHOYHBIX SKMBOTHBIX. Kpyru

KPOBOOOPAIICHHS. DBOMOIHOHHBIE YCIOKHCHHA CTPOEHHMS KPOBEHOCHOH CHCTEMBbI 1103BOHOYHBIX KMBOTHBIX. Bhiesienue vy |
oprani3MoB. Beirenenue y kuBoTHEIX. CoKpaTHTeIbHBIE BaKyo . OpraHbl Bbiie/eHus. CBA3b I010CTH Tela ¢ KPOBEHOCHOH H |
BBIIETUTENILHOH CHCTeMaMu. BhIIeNeHue y 1103B0HOYHBIX JKMBOTHBIX. 3aIHTa Y MHOIOK/JIETOYHBIX KHBOTHBIX. [IOKPORKI U HX '
IIPOM3BOAHBIE. B
Pas3ipasknMoCTh M PEry/Isiiiist Y OpraHH3MOB. PasipaskumocTh Y OJZHOKIETOUHBIX OpPraHH3MOB. TaKCHCBL Paznpaxumocts n
Perymsiiiis ¥y MHOTOKIETOYHBIX pacTeHui. PocToBbIC BelmIecTBa 1 HX 3HAUYEHHE. |
Hepshas cucrema u peq)nehropﬁaﬂ PEryJsaliks ¥ MHOTOKIETOYHbBIX KMBOTHBIX. HepBHas cuctema u ¢€ OT/IeNbl. DBOIOLHUOHHOE |
YCIIOKHEHHE CTPOECHUS HEPBHOM CUCTEMBI Y JKHBOTHBIX, 1
PazpaboTtia ajlropuT™MoB 1 nporpamMm st 3GHEKTHBHOR (YHKIHOHATLHOR aHHOTAIMH [€HOMOB, TPAHCKPHIITOMOB, IPOTEOMOB,

MeTab0/10MOB MHKpOOpI‘aHI/BMOB, paCTBHHﬁ, ACHBOTHBIX H YEJIOBEKaA

OpFaHI/I 3M YEJIOBEKa U ero 3710pOBLE

Besyciiosnble u ycnoBHble pedekchl. ['yMopanbHas peryisis ¥ JHIOKPHHHAsS CHCTEMa JKHBOTHBIX M uesioBeKa. Aesesb
SHIOKPHHHOM CHCTEMBI M MX TOpMOHBL JleficTBiHe TOpMOHOB. B3aumocBs3b HEpBHON M dHIOKPHHHON cHcTeM. [ HmoTamamo- |

rurnopu 3apHas chcTeMa. Petpnc:KC " pedmem()p[mg ayra. besycrnosuble 1 yCIIOBHbIE pedexchb

3amura OpFEtHHSMa or Oonesneil. MMmynnas cucrema denoBeka. KIeTOWHBIA W IyMOpalbHBIH HMMYHMTET. BPOIEHHBI,
nproOpeTéHHbli  crenuduuecknit  ummynurer. Teopys KIoHanbHO-celleKTHBHOrO uMmynuteta, (I1.73pmmx, @®.M.Bepher,

& TOHeraBa) BocnanHTenLHme OTBETHI OpraHmMOB POJIB BpO)K,HGHHOFO MMMYHHTET4 B PASBHTHH CHCTEMHBIX 3a60neBaHHu

perysuus
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Perynsnms npixanus. JIpIxaTtenbHble 00BEMET
HHLHEBapHTe}I})HaH CHCTEMa 4esioBeKa. OT/IeNbl MMIICBAPHTENRHOIO TPpakTa. [IMIeRapHuTebHbe KeTeshl. Bryrpunonoctaoe u
BHYTPHKIIETOUHOC [THIIIEBApPEHHE

Ilokposel n ux npousroausie. Oprans: Beienenus. [louky. Crpoenue u GpyHKUHOHKpOBaHue Hedpona. OuabTpaims, CEKpEeIHs U

(’)6}7&”{'}106 BCACBIBaHHEC KaK MEXaHU3MbI }JHﬁOTbI opraHon BBT,"LGJ'[CHI/HI. O6pﬂ'30F§EIHHC MOYH V HCITIOBEKa

ﬂBH/KGHHC YCJIOBCKA: MBIIICYHAs CUCTEMA. CKQTIeTHB]C MBIIIIEI U UX pa60Ta C: l.'pOCHPIQ W THIIBI COS,IIHHEHI/IH KOCTCH

Teopus 3BOJHOHHH PaSBHTHe JKM3HH Ha 3€MH€

BBOHIOHHOHHaﬂ TeopHst u. ,[[apBHHa Hpc;mocmnm BO3HHKHOBEHUS JapBUHH3MA. K Hay4yHas AesTelIbHOCTh q, }IapBHHa.
ABmkymme cuibl 3BomoMHA Buaos 1o Y. JapBHHy (Bbicokas HHTEHCHBHOCT PasMHOMKCHHS OPraHU3MOB, HaclieJCTBEHHAs!
H3MCHYHBOCTB, 00pb0a 3a CYIIECTBOBAHNE, ECTECTBEHHbII 1 HCKYCCTBEHHBIH 0TOOD). |
Odopmiiense CHHTETHYECKOH TEOPHH 3BOJIOLHM (CTD). Heiftpansnas teopust sBomonnn. CoBpeMeHHas YBOMIONHOHHAS

Ouonorust. 3Ha4YCHHE HBONFOLHOHHON TeOPHH B (JOPMHPOBAHIH CCTECTBEHHO-HAYYHOM KapTHHbBI MEpa

Honyusiimst kax siemMenTapHast enHuIa 3BoOIMH. COBPEMEHHbBIE METO/Ib] OLCHKH [eHETHUCCKOr0 pasHoO0pazus U CTPYKTYPEI
nonynAlui. MsMenenue renodonjia nomyIsILuK KaKk 371eMeHTAPHOE dBOJIOIMOHHOE SBICHIE, 3aKOH TeHeTHUCCKOro paBHOBECHS |
JUx. Xapnu, B. Baitn6Gepra.

DiieMeHTapHble (PaKTOPBI (IBUIKYIIHE CHIIBI) SBOMIOMHH. MyTalldoHHbI nponecce. KomMbunatipuas H3MeHIHBOCTS. Jlpeii( reHos
— ClyJaHHbIE€ HEHANPABICHHDBIC H3MCHEHMA YaCTOT aillesieil B MOIYJIALIMAX. Dddexr ocnoparens. Murpaunu. M3omsius

NOnmyasIUi: reorpaduyeckas (IPOCTPAHCTBEHHAS ), GHOTOrHYecKas (penpo/1yKTHBHas ).

EcrecTBenHpIi 0T0Op — HampaBisHOLMI HAKTOP IBOIIOIHH. DOpMBI €CTECTBEHHOTO OTOOPA: JIBUIKYIIHIA, CTaOMIIM3UPYFOIIHIA,
paspeIBAIOWIUH (JIM3pyITHBHBIN). [Tos10B0ii oT6Op. ’
I1puCIIOCOBNEHHOCTE  OPTaHH3MOB  KaK  Pesy/IbTaT MHKDOIBOMIONHA. BO3HHKHOBEHME NpHCiocobneHui v OPFaHH3MOB.
Apomopho3sl v mamoamanTaunn. llpumepsl TIpHCIOCOOICHHIT y OpranusMoB. OTHOCHTENIBHOCTH MPHUCHOCOOICHHOCTH

OPraHU3MOB.

. i
BHII,, €ro KpUTEepHH H CTPYKTYPa. BI/I,}IOOGpaSOBaHHE KaK pesyNbTaT MHKPOIBOJIHOLHIL. Mzomsuusa — winoderoit  daxrop |
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prooGpazopanus. [IyTH 1 c110co0bI BHA00OPa30BaHMS: AMIONATPHHICCKOC (reorpadyHuecKoe), CAMIATPHHYECKOE (IKOJIOTHYECKOC).
«MPHOBEHHOE» (IOIHILIONIM3alus, rHopumsaiis). JUTeTbHOCT) IBOIOLMOHHBIX ITPOLIECCOB.

Mexauu3Mb! GOPMUPOBaHUs OHOIOTHYECKOTO pazHoobpazus.

Poilb  SBOJLOLMOHHON OHOJIOIMH B pa3zpadoike HaydHBIX METOA0B COXpPaHCHUA Ouopasznoobpasust.  MHKpPO3IBOIOLKA 1
KOABOJIIONHS APA3UTOB M UX X03sieB. MexaHu3mbl (pOPMHPOBAHHS YCTOIUMBOCTH K aHTHOMOTHKAM H CIIOCOOBI O0pBOBI € HEH
MeTo/bl  HM3ydeHHsl MaKpodBOmOUMd. IaeOHTONOTHIECKHE  METO/IBI p3ydeHns opomound. llepexoinbie  Gopmbl  H

(pHJ'IOT‘GHCTH‘lCCKI/IC PAObl OPraHru3MOB.

obmacT 3eMiiy. BUABI-9HJIEMUKH U PEITHKTHL.
IMOPHOJIOTHHUECKHE H CPABHUTENLHO-MOP(OTOrHYECKHe METOMIBI H3YHCHUS IBOJIOLHH. [eHEeTHUECKHE MEXaHH3MBI 3BOJIIOIHH

OHTOr€HE2a W IHOSBIEHHUS 3BOJIFOHNHMOHHEBEIX HOBIIECTB. | OMOJIOTMYHBIE M aHAJIOTHYHbLIC OpraHbl. P}’,I[HMGHT&DHBIG opraibl H

Buoreorpa)iueckue MeTOJIbl H3YHCHHA IBOTIOLMH. CpapHenne (uopsl 1 (ayHBl MaTCPHKOB H OCTPOBOB. buoreorpaduueckme

aTaBU3MEL. _\/IOI[@K}’J'IHPHO-FGHCTI‘T‘{CCKHS, OHOXUMHUYECKUE W MaTeMaTHuHCCKHME METO/Ib M3YYCHHUSA DBOJIFOIHAH. ["'oMOIOTHYHBIE |

i
CHBI. COB}’JQMCHHBIG METOALI ITOCTPOCHHA q]HﬂL)l‘CHGTquCKHX JCPEBLEB. 1

XPOMOCOMHBIC MYTAIMH H BOJIOLHS IEHOMOB.

OfIIHe 3aKOHOMEPHOCTH (IIPABHIIA) HBOTIONUH. HeoOpaTUMOCTh IBONIONMA. ANANITHBHAS paHarusl. HepaBHOMEPHOCTH TEMIIOB |

IBOIIOIHH

Hay‘leIG THIIOTE3bI HpOHCXO}KHEHHH JKH3HH Ha 3emie. Abuorenes u [TaHCcrepMusi. ,HOHEI)"‘{H]::IB NPEACTABICHMA 0 3apoiK/ACHHH }

KH3HM  (KpealuoHn3M). [Hroresa MOCTOSHHOTO CaMO3apOKICHHs SKISHH M eé¢ omnposepkenne onbitamn @. Penn. JL |

Cnamnannasu, JI. [Tacrepa. [IponcxoxaIeHHe KU3HH 1 acTpoOUOIIOI .

OCHOBHBIE HTAIB HEOPraHuyueckoil asosnouun. Ilianerapras (reonmornyeckast) SBOJIFOIHs. XUMHYECKas SBOOLH. AGHOTeHHBIH |
CHHTE3 OPraHMYeCKHX BEIICCTB M3 HEOPraHMYCCKUX. Onpir C. Mmwuiepa 1 I'. 1Opu. O6pasoBanne HOIMMEPOB U3 MOHOMEPOB. :
Koanepsartnas runoresza A, Onapisa, rumoTesa ICpBHIHOLO oynsona Jlx. Xomjelina, reHeTHYCCKas THIOTC3d I'. Ménnepa. ‘
Pu6osumst (T. Uex) u runotesa «vmupa PHK» Y. I'nnbepra. Popmuposanie MeMOpaH 1 BO3HHKHOBEHHE IPOTOKIICTKH.

Vctopust 3emiu i MeToibl €€ u3ydeHisi. FcKonaemple OpraHHtecKie OCTaTKH. ['eoxponosnorus 1 €€ MeTo/ibl. OTHOCHTCIbHAs H |

abcomoTHAas I'¢OXpOHOIOTH. reOXpOHOHOFHHBCKaH IIKaJ1a; DOHBL, Pbl, [IEPUOIbL, DITOXH.
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HauambHble  dTambl  opragmdeckoil osposnonun. llogpienue ¥ SBOJIONHA [epBBIX KJIETOK. DBONIOIHMS METadOJM3MA.
BO3HMKHOBEHHE MEPBBIX HKOCHCTEM. (COBPEMEHHBIC MHKpOOHBIe OHOILIEHKH KAk aHajulor [CpBbIX Ha 3emiie  COOOLIECTB.
CrpomMaToiuThl [TpokapHOThI H 3YKapHOThI.

[1poMCXOsKIEHHE IYKAPHOT (CHMOMOICHCs). JBOJIOLMOHHOE [IPOHCXOKACHHE BUPYCOB. IIPOMCXOHUICHHE MHOIOKICTOTHBIX

OpPraHmu3MoB. Bo3HUKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJICTOUHBIX OPraHu3MOB.

OCHOBHBIE 3TATBl BOJIOMHH BBICIIMX pacTeHui. OCHOBHbLIC apoMopdo3b6l pacTeHu. BBIXOL pacTCHHH Ha CYLIY. llosiBieHHE |

CIIOPOBBIX PACTEHHH M 3aBOCBAHUE UMM CYLIH. CemenHble pacTerus. [TPOMCXOK/ICHHIE [IBETKOBBIX PACTEHHH.

OCHOBHBIE STambl 3BOIONHH KHBOTHOIO Mupa. OCHOBHbIE apoMop(o3bl JKHBOTHBIX. Benckas dayHa. KemGpuitckuii B3pbIB — |

MOsBICHHE COBPEMEHHBIX THIOB. IlepBhic XOPLOBBIC KHBOTHBIC. YWu3HD B BOJC. JBOIONMS [103BOHOYHBIX. [Iponcxosienue
ampuOuit u pentuiui. [IpoMCXON/ICHHE  MIICKOTHTAIONIX 1 pru.  LIpUHIMI  KIKOYEBOTO  apoMopgosa. Ocpoenue

0eCI03BOHOYHBIMH H TO3BOHOYHBIMH AKUBOTHBIMH CYIIIH.

PaspyTHE JKM3HM Ha 3emJle 110 dpaM U [IeprojiaM: apXeH, IpoTepo3oH, Haeo30ii. Me3030ii, KaliHo30i. O0Ias XapakTepucTHKa

K/IMMATa W TeoJOrMYeCKHX rporeccos. [losBleHHe M paciBeT XdpaKTEPHBIX OpraHu3MoB. YTiieo0pa3oBaHUE: €ro yCJoBHA H |

BAMSHIE HA ra30Bbli cocTaB aTMOCephl.
MaccoBble BEIMHPAHHs — 9KOJOIHYECKHC KPU3HCHI IIPOULIOTO. [TprYuHbL B CJIE/ICTBUSE MACCOBBIX ppiMupanuit. CoBpeMeHHbIHA

KOOI HI{CCKHH KpHSHC ero 0CO6€HHOCTH

Paszneniel M 3ajiauu aHLpOHOHOFl/IH MeTonbl aHTpC)HOJ'[Oj V. CraoBIIeHHE Mpe/ICTaBIeHHE O ITPOMCXOMKJCHHH  HeJIOBCKa.
CoBpeMeHHBIE Hay4HBIC TCOPHH.

CX0/1CTBO 4YeOBEKa ¢ JKHBOTHBIMH. CucTeMaTHyecKkoe MoJIoKeHHe Y€JIOBeKA. CBH/IeTEIBCTBA CXO/ICTBA yeJloBEKA € JKUBOTHBIMH !
CPABHHTEIIHHO-MOPDOIOTHIECKHE, IMOPHOJIOTHIECKIC, (h131M0T0r0-OHOXHMHYECKHE, TOBEIEHICCKIE. Otnuyus dejoBeKa OT
JKHBOTHBIX. TIPAMOXO’KICHNME W KOMIUICKC CBA3AHHBIX ¢ HHM [PUSHAKOB. PasBuTHE FONOBHOTO MO3Ia M BTOPOH CHrHAIBHOH
CHCTEMBL. i

Jlpkymue cuiibl ((pakTopel) aHTPONOTCHE3a: GHOJIOTHIECKHE, colManbhbie. COOTHOMEHHE OHOTOrMYCCKUX W COLMATBHBIX
(aKTOpPOB B aHTPONIOr CHE3E.

OCHOBHI:»IC CTaI[HH EiHTpOHOTeH63a ABCTpaJ'[OHHTEKH - ,Z[ByHOI"HE HpeﬂKH JHO}IBH Uenosek yMBﬂblﬁ, [ICPBRIC H3rOTOBICHHA
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opyau# Tpyna. Hemosek IPAMOXO/ISIIMH M HEPBLIA BHIXOJ| JIOAEH 3a MPe/Ieiibl Appuku. Yenosek reiiaennoeprekuit — 001mi
Npe/IoK HeaHePTATbCKOro YeloBeKa 1 4eloBeKa pasyMHOro. YeloBeK HeaHIEPTAIbCKUAN KaK BHJ JIHOJICH XOJIOJHOIO KIHMala.
Yenosex pasyMHBIH COBPEMEHHOTO THIIZ, ICHHCOBCKUH YEOBEK, OCBOCHHE KOHTHHEHTOR 34 npesenamMu AQpHKH.

IBOJIIOLHS COBPEMEHHOTO UeJIOBeKd. ECTECTBEHHBL 0TO0P B HMOMY/IALIAX HeI0BCKA. My TalHOHHBI [POLece | MOJUMOPQH 3aL.
[TomynsuOHHbIe BOJIHBL, Aped reHoB. MUrpanus 1 @ PeKT OCHOBATEISD) B MOTMYJIAIIIX COBPEMEHHOT0 Ye/I0BCKA.
Yenoseweckue pachl. [[oHsTHE 0 pace. bonplxe pachl: CBPOTICORHA (eBpasuiickas), aBCTpaIO-HETPOUJIHAs (IKBATOPHAIIbHAS ).
MOHTOIOWIHAs (a3MaTcKo-aMepHuKaHckas). Bpems v myTH pacceieHns HeloBeka 1o njaHere. EAMHCTBO 4eI0BEYECKHUX pac.
HayuHass HECOCTOATCIBHOCTE pacH3Ma. [IpucIiocoOMeHHOCTE YEOBEeKa K PA3HBIM yCIOBHAM oKpysKarote#t cpebl. Brmstne ‘

reorpapudeckoii cpenpl U Apetda reHos Ha MOPPOTOTHIO H (PH3HOIOTHIO YEIOBEKA

JKOCHCTEMBI U TTPHCYIIHE HM 3aKOHOMEPHOCTH

Pasjiessl 1 3a71a4n 9K0J0rHH. CBsi3b YKOJIOTHH ¢ IPYTHMH HayKamH.

MeTomel sxonorui. [lonessle HabmoAeHMs. DKCIECPHMEHTBI B 9KOJOTHHT TIPUPONTHBIC H nabopatopHble. MoJeTHPOBAHUC B
3K0JIOTHK. MOHHTOPHHT OKPYIKatowieli cpe/ibl: IOKaIbHbIH, PETHOHATBHLIH 1 r100aMbHBIH '

Jkonoruueckie (akTophl M 3aKOHOMEPHOCTH HX JEHCTBHSL Kiaccuukanus 9KoJI0rH4eckKuX (akTopos: abHMOTHYECKHC.
GUOTHYECKHe, AHTpororeHHble. OOIIMe 3aKOHOMEPHOCTH JASHCTBHS 3KOJIOTHICCKMX daxtopos. Ilpasuio muamMyma (K.
[lnpenrens, K. JInbux). TonepanTHocTh. ABPHOHOHTHBIC B CTEHOOMOHTHbBIC OPTraHU3MbL.

Abuorrueckue (Gaxtopsl. CBET KdK IKONOIHYECKHH (QarTop. Jle#icTBHE Pa3HBIX YYACTKOB CONHEYHOIO CIEKTPA HA OPraHM3MbL.
IKOJOTHUECKHE IPYIIIBI PACTEHMIT U KHBOTHBIX IO OTHOIICHHIO K CBETY. CurnanpHast posib cgeta. @OTONEPHO/IH3M.
Temmeparypa Kak skoixormdecknii ¢axrop. Jefictsue TeMneparypbl Ha OpraHHsMBL. [TofKHIOTEPMHBIE W OMOHOTEPMHBIC

Oprainu3Mbl. 98pHT€pMHHC H CTEHOTCPMHBIC OpTraHu3Mbl.

. BUIasKHOCTD Kak OJKOJOTrHYecKuii daxrtop., IpucrocodieHus pacTeHui K TOUICPXaHHIo  BOIHOIO pananca. Knaccuguxanus

paCTeHHfI IO OTHOIICHUIO K BOIE. HpHCHOCO6HEHHH JKHBOTHBIX K H3MEHCHHIO BOJHOI0 PexHMA.
Cpem;l obuTanus OpPraHu3MOB: BOJIHaA, Ha3eMHO-BO3AYIITHAA, NOYBCHHAM, FHy6HHHa5i MOJAMOYBEHHAs, BHYTPHOPraHnu3MeHHad. ‘

DU3MKO-XUMUUECKHE OCOOSHHOCTH cpe ofuTanmst opraHin3MoB. [Tpucniocodients OpraHu3MOB K KH3HH B PA3HBIX CPCaX.

BHONOTHYECKHE PHTMbI. BHEIIHNE H BHYTPEHHRE PUTMbL. CyTOUHBIC M OJMIHEIC PHTMBL [IprcnocobneHHoCTh OPraHu3MoB K
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Ce30HHBIM H3MEHEHUAM YCIIOBHI JKU3HH.

Wisuennbie GopMbl opranusmos. llomstne o sxrsnennol (opme. JKisHennbe (QOPMBI pacTeHHMIt: JIepeBbsl, KYCTapHUKH, |
KyCTAPHHUKM, MHOIONETHNE TPaBhL, onHoneTHEe Tpabl. JKH3HEHHBIE  (DOPMBI KHBOTHBIX: FUIpOOMOHTEL. reORMONTEI, |
a’po0KHOHTEl. OCODEHHOCTH CTPOCHUS H o0pasza KU3HH.

Buornueckye (HaKTOpbL. Buabl OHMOTHUECKHX B3aMMOJICHCTRHI:  KOHKYPEHIIHA, XHITHHYECTBO. cHMBHO3 M ero  (JOPMBL |

[lapa3uTh3M, KOOMEpALUs, MyTyallusM, KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxJieOnnuecTso). HeTpoduueckue B3aHMO/ICHCTBIA

(Tonuueckne, HoOpUICCKUE, (pabpuuecKkue). 3HaYCHUE GHOTHUECKHIX B3AUMOIEHCTBUH JUIf CYIECTBOBAHUS OPraHU3MOB B cpene

obmTaHusl. [I[PUHIIEI KOHKYPEHTHOTO HCKIIIOUCHHHA |

JKOIOTHYECKHE XapaKTe]JHCTHKH TTOILY ALK K. HOHYHS{HHH KaKk OWoIoruyccKas CcHcreMa. Pone HeOTHOPOJAHOCTH Cpelbl,

(usuyeckux OapbepoB ocoGerHoCTell OHONOrHKM BHIOB B (DOPMUPOBAHMH IPOCTPAHCTBEHHON  CTPYKTYPbI TOTIYJISIMA.

OcHoBHBIE TTOKa3aTENH TTOTTVIIAIHH! qUCJIeHHOCTE, TIOTHOCTD, BO3pacTHasd H IojoBas CTpPYKTypa. poxmae.\f[ocm. OpHupocT. TEMII

pocTa, CMEPTHOCTB, MUTPALHA.

JxoorHUecKkas CTPYKTYpa nomnysiuun. OueHKa THCICHHOCTH MO/, JIMHAMHKa NOYISIHA 1 ed perymsus. buoTHUCCKUH
noTeHIMan monyisiui. Mo/ enpoBanue JIMHAMIKH momyssniK. Kpusbie pocTa 4HC/IeHHOCTH mronynsiin. KpuBbIe BbIKHBAHIA.
Perysiiiys 4YMCICHHOCTH MOTYIAIMI: ot (paKTOpOB, 3aBUCAIIMX H HE 3ABMCALIMX OT MJIOTHOCTH. DKOINOTHYECKUE CTPATEIHH !
puI0B (1- n K-cTpaTerni). ‘
[MTousiTHe 00 PKOJOTMYECKOH HUIIE BHIA. MecTtoobutagre. MHoroMepHas MOJIC/IbL skomornueckoit numum JLx M. XarunncoHa. |
PazMephl YKOJIOTHYECKOH HULIH. [ToTeHIMaIbLHAs M peali30BaAHHasT HUIIH. ‘
Bu kak crcTeMa MOIyJsiiii. Apeanbl BHIOE. Byl ¥ X JKH3HEHHbIE CTpaTerny. 3aKOHOMEPHOCTH [TOBEJICHHs W MHTPaLi ‘

JKHBOTHBIX. Bromoryuyecke MHBA3HH qyKEePOAHBIX BHJIOB

Coo0imecTra OPraHu3MoB. BHOLEHO3 H €ro CTPYKTYpa. CBSI3M MEKJIy OpraHM3MaMu B OHOLEHO3C. JKOCHCTEMA KaK OTI{prTaﬂ_‘

cucrema (AJhk. Tencmn). DYyHKIHOHATLHBIC 6MOKH OPraHM3MOB B JKOCHCTEMC: IMPOXYLEHTEL KOHCYMEHTBI, PeIyLIEeHTBL. ‘
Tpoduaeckue ypoBHH. TpodudeckHe e 1 CCTH. AGHOTHUCCKME GII0KH 2KocHcTeM. [04BEL M HITBI B SKOCHCTEMAX. Kpyrosopot i

BELIECTB W [TOTOK SHEPIHH B DKOCHCTECME. ‘

OCHOBHbIE TOKA3aTeH KOCHCTEMBI. boMacca H PO I KOOI MUECKNE TTHPAMM/IBL IHCel, BHOMACChI i SHCPIHA. |
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HaﬂpﬁBJ’[CHHBIE 3aKOHOMEPHBIE  CMCHDI COO6II£CCTB — CYKHOCCCHH. ”C])HI/ILIHBIG U BTOPHUHHLIC CYKIECCHM H UX  TIPpUYMHBI.
:’\HTPOHOTCHHHG' BO3/ICHCTBHAS Ha CYKIICCCHH. Knumakcuoe CcO0DIIECTRO. BHOP&'EHOOGPaBHC M TTOJIHOTa KpYroBopoTa BEHIECTB —

OCHOBA YCTOHYMBOCTH COODIIECTB.
| IpMpOIHBIE IKOCHCTEMbL. AHTPOIOICHHBIC IKOCHCTCMBL. Arpo3KocHCTeMa. AIPOLIEHO3. Pasiitus MEKLY dillpollol¢HHbIMU 1

[TPHPOHBIMH IKOCHCTEMAMHU.
VpGoskocucTeMsl. OCHOBHBIE KOMITOHEHTBI ypboskocucTeM. ['opoackas (iiopa u dayna. CuHaHTpOIH3anus 10poACcKOH (ayHbL
BHOIOrMYECKOe 1 XO3SHCTBEHHOE 3HAYEHHE arpOdKOCHCTEM H ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POpPMUPOBAHKA OCHOBHBIX

B3aMMOIEHCTBUI OPraHUu3MOB B 9KOCHCTCMAX.
[lepeHoc 2HEPrHM M BEIISCTB MEXK/1Y CMEKHBIMH SKOCHCTEeMaMH. Y CTOIUMBOCTE OPraHM3MOB, MOIYJIALKME H SKOCHCTEM B

YCIIOBHAX €CTECTBCHHDLIX H aHTPOIIOT€HHBIX BO3I[BHCTBI/H/I

Buocdepa — obineraneTapHas 000104Ka 36MJ‘[H rie chuechyeT W LVLLLE:CTBOBaﬂa Ku3Hb. Yuenue B.JM. Bepnaiuckoro o

onocepe. Obmactn Guocdepsl u e€ cocras. KHBOE BELIECTBO ouocdepnl ¥ ero QyHKIHUH.

JaKOHOMEPHOCTH  CYLIECTBOBaHHA OHOCHEpBL Ocofennoct  Ouochepsl Kak no0anbHON dKOCHCTeMbl. JlnHamudeckoe

paBHOBecue B Ouocdepe. KpyroBopoThl BEMECTB 1 BUOreOXUMHUECKHE THKIIBI (YITIeposia, a3oTa). PUTMUUHOCTL ABICHUH B |

ouochepe.

SonansHocTh  Ouocepsl.  llonsitue o Ouome.  OcHOBHBIE OHOMB] CYINM: TYHJpa. XBOHHBIE JIeCA. CMCIIAHHbIE H |

[IMPOKOTUCTBEHHBIE JI6CA, CTEMH, CABAHHBI, MyCThIHH, TPONHYCCKUE JIECa, BBICOKOTOPBSL. KJIMMAT, PACTHTENbHbIH i KUBOTHBIH |

MHp OHOMOB CYIIH.
G PYKTYpa H (yHKIM HKUBBIX CHCTEM, OLEHKA MX PECYPCHOTO NOTEHIHAIA 1 onoabepﬂblx GyHKLIHH

’3K0nornqecxne KpI/IBHCBI u uX anqHHm BO3I[6HCTBH€ gesopeka Ha Ouochepy. 3arpssHenyne Bo3mymHoii cpeibl. Oxpana
BO3/AyXd. 3arpssHeHue BOJAHOH cpenpl. OxpaHa BOJHBIX PECypCOB. Paszpyienre mouBbl. OXpana MOYBEHHBIX PECYPCOB.

MsmMeHeHre KIuMaTa.
AHTpOIIOTEHHOE BO3/IEHCTBUE HA pacTUTENbHLIH U sKUBOTHBIMH Mup. OxpaHa pacTUTEILHOTO H KHBOTHOIO MMpA. (OCHOBILIE

IIPUHIAIL OXPaHbl IpUpoakl. KpacHpie KHUTH. Ocobo oxpansieMble npupoisie Tepputopun (OOIIT). boranuyeckue caanl |

300JIOTHYECKHE TTaApKH.



OcHOBHBIE HPHHIKIIBL }’CTOI‘;ILiH_ISOI‘O Pa3BUTHsA HeJI0BCHCCTBA W IIDUPOJILL Pa[LHOHE‘UIhHOC HPHPOAOIIONL30BAHHE U COXPAHCHHC

DHOJIOrHYEeCKOT0 pazHoobpasus 3eMiIu
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