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HosicHuTeIbHAS 3alIUCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISl ONIPEICIIEHUS TOAX0I0B K
(GopMHpoBaHUIO colepxkaHus ydeOHoro mpeamera «buonorus» COCTaBWIM:  KOHLENTYaJIbHbIE
nonoxeaus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJNICH, COAEpXkaHUs, Pe3yIbTaTOB OOyUYCHHS U
TpeOOBaHUI K YPOBHIO IOAIOTOBKH BBIYCKHHMKOB, IOJIOKEHHS 00 OOHmMX LeNiIX W IMpUHLUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpenHero oomero obpasoBanus B Poccuiickoit
denepanun, a TakkKe MOJ0KEHUS O crienupuKe OUOIOruM, €€ 3HaAUeHUHU B IIO3HAHUU KUBOW MPUPOIBI U
o0ecrieyeHUH CyIIECTBOBaHMSA 4YeloBeueckoro oobmiectBa. CoryiiacHO Ha3BaHHBIM — IOJOXKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIUH NIPOrPaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpa.

IIporpamma no Ouonoruu Haér NpeAcTaBIeHHE O LenAx, 00 oOuiel cTpaTeruu OO0y4eHus,
BOCIIUTAaHHUS M PA3BUTUS OOYYAIOUIMXCS CpeacTBaMu ydeOHoro mpenmera «buonorus», ompenenser
o0s13aTesIbHOE TPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pacHpelelieHHe 10 pasjeiaM u TeMmawm,
PEKOMEHAYEMYIO TIOCIIEJIOBATEIbHOCTh M3YYEHHUSI YU4eOHOTO MaTepHaja ¢ Y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPDEIMETHBIX CBs3€H, JIOTUKM 0Opa30BaTENLHOIO IIpOLEecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaroumxcs.

B nporpamme no OHOJOrMM TakKe YYUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMbBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M TPEJAMETHBIM pe3ylbTaTaM O0O0y4eHHs B (JOPMHPOBAHUM OCHOBHBIX BHJIIOB y4eOHO-
IIO3HABATEJILHOM  JIeATEIbHOCTH/Y4eOHbIX JeHcTBUN  OOy4aroluxcss 10 OCBOCHHUIO  COJEpXKaHMS
Ouoaoruueckoro 0opazoBaHusl.

B mporpamme mno Ouomormum (10—11 xkmaccel, 0a30BbIi YpOBEHb) peaqu30BaH IMPHUHLUI
MPEECMCTBCHHOCTH B U3Yy4YCHHUU 6I/IOJIOFI/II/I, 6J1arozlap$1 4ucMy B HeH MMpoOCMAaTpUBACTCA HAIIPABJIICHHOCTH HaA
pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHPOBAHUEM E€CTECTBEHHO-HAyYHOI'O MHUPOBO33PEHHUS, LIEHHOCTHBIX
OpUEHTAIMM JINYHOCTH, 3KOJOTMYECKOTO0 MBILIUICHHUS, IMPEACTAaBICHUN O 310poBOM oOpas3e XKHU3HU U
Oepe’)KHBIM OTHOLIEHHEM K OKpyKatomed mnpupoanoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM
001Ie0MOIOrMYEeCKIX TEOPUH, a TaKXKe 3HAHWH O CTPOCHUU JKUBBIX CHCTEM Pa3HOTO PAaHTa U CYHIHOCTH
OCHOBHBIX IPOTEKAIOUIMX B HHUX IPOLECCOB B IporpaMMme IO OHOJIOTUH YJEJIEHO BHHMMaHUE
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HAHUU B HOBCGI[HGBHOﬁ JKU3HU I PCIICHUA NPUKIIAAHBIX 3a4a4, B TOM
yuciae:  NpOQUIAKTUKM  HACHEACTBEHHbIX  3a00JIeBaHMM  YeloBeKa,  MEIUKO-T€HETHYECKOIo
KOHCYJIbTUPOBaHHS, OOOCHOBaHMS OSKOJOTHYECKH II€JIECOO0pa3HOTO TOBEACHUS B  OKPYKAIOIIEH
HOPUPOIHOI cpesie, aHaJIN3a BIUSHUS XO3SHCTBEHHON JIESTEbHOCTH Y€I0BEKa Ha COCTOSIHUE MPUPOTHBIX
N NCKYCCTBCHHBIX 9KOCUCTEM. Ycunenne BHUMaHUS K HpHKHaI[HOfI HAIpaBJICHHOCTHU y‘~IG6HOFO npeamMeTa
«buonorus» NPOIUKTOBAHO HEOOXOAUMOCTBIO OOecHeueHHus] YCIOBUM JUIl peIleHUs OJHOW U3
aKTyaJbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas MpernoiaraeT GOpMUPOBaHUE Y
o0yJaroImuxcst  CIIOCOOHOCTH — aJalTUPOBaThC K HW3MEHEHMAM JUHAMUYHO  Pa3BHBAIOLIETOCH
COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUS 3aHMMaeT BaxHoe Mecto. OHa
oOecnieunBaeT GopMUpPOBaHUE Y 00YyYaIOIIMXCS MPEICTAaBICHUI 0 HAyYHOW KapTUHE MHUpPA, PACIIUPSET U
000011aeT 3HaHMUA O JKMBOW NIpUpOAE, €€ OTIMYUTENIbHBIX NPHU3HAKaX — YPOBHEBOM OpraHU3ald U
OBOJIIOIUM, CO3MaéT YCIIOBUS JUISl: TO3HAHWS 3aKOHOB JKUBOW  TPUPOABI, (POPMHUPOBaHUS
(GYHKIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3/I0POBOTO M 0€30MacHOro oOpasa *KHM3HH, SKOJIOTHYECKOTO
MBINIJICHUA, IECHHOCTHOI'O OTHOIIICHUA K JKUBOU mpupoac U YCIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TakKXe Ui PEIICHUs BOCHHUTATENbHBIX M Pa3BHBAIOIIUX
3aJ1ad  cpeaHero oOmero 00pa3oBaHUS, COIMANHM3AlMd oOydaromuxcsa. V3ydeHue Owuonoruu
oOecrieynBaeT  ycloBUs A (OpPMUPOBAHHMS ~ MHTEUIEKTYalbHbIX, KOMMYHHUKAI[MOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHUECKOH KYJIbTYphl, CHOCOOCTBYET HMHTETpallUd OHOJIOTHYECKHUX
3HAaHUH C MPEICTABICHUAMHU U3 APYIHX y4eOHBIX NPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U Teorpaduu.
HazBanHble TONOXEHHS O TpeAHA3HAYCHHH Y4eOHOTO mpeamera «BHOIIOTHS» COCTaBHIM OCHOBY JIJIS
OTIpeNieNIeHus] TMOAX0A0B K OTOOpY M CTPYKTYPUPOBAaHHMIO €ro COAEp)KaHUs, NPEACTaBICHHOIO B
porpaMmMme o GMoJIoTuu.

Ot0op coxepxanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3HUINN KYJbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBHH C KOTOPBIM OOYYaroIrecs JOKHBI OCBOUTH
3HaHUS M YMEHHA, 3HauuMble A1 (opMHpOBaHUS OOIIEH KyJIbTYpBHl, ONpPEIEISIONINe aJeKBaTHOE
MOBEJICHUE YEJIOBEKA B OKPYXKAIOIICH MPHUPOIHON cpefie, BOCTPeOOBaHHBIC B MOBCEIHEBHON XU3HHU U
NpaKTUYEeCKOH aearenbHocTH. Ocoboe MecTo B ATOM cHCTeME 3HAHHMM 3aHUMAIOT AJIEMEHTHI COACP KaHUS,



KOTOpBIE CIIY)KaT OCHOBOH i (DOPMUPOBAHMS TPEICTABICHUNA O COBPEMEHHOW E€CTECTBEHHO-HAyUYHOU
KapTUHE MHUPA U [ICHHOCTHBIX OPUEHTALUSAX JINYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3AINHA OUOIOTHYECKOTO
o0OpazoBaHwUsl.

CTpyKTypHpOBaHUE COAepKaHUsl y4eOHOro MaTepuaia B IporpaMMe o OMOJIOTUH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUK 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOABI, O €&
YPOBHEBOH OpraHU3allii M 3BOJIONHMUA. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro mpenmMera
«buonorusi» BeIIENEHBI CIEAYIONINE ColepKaTeabHble TUHNH: «bruonorus kak Hayka. MeTo bl Hay4HOTO
no3Hanus», «Kierka kak Ouonoruyeckas cucrema», «OpraHuzM Kak OHMOJIOTHYECKas CHCTEMay,
«Cuctema U MHOroobpasue OpPraHUYeCKOro MHUpay, «IBOJIOLUS >KUBOH MHPUPOIBDY, «IKOCUCTEMBbI U
MPUCYILKE UM 3aKOHOMEPHOCTU.

Lenp wu3ydenuss yuebHoro mnpeamera «buonorus» Ha ©0a30BOM YpOBHE — OBJIAJCHUE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOTO paHra
U TIPUOOpETEHNE YMEHHUI HCIIONIh30BATh STH 3HAHUS /IS TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PELICHUS] PA3TMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs pelieHrueM CIeAyIOIMuX 3a1au:

OCBOCHHE OOYYAIOIIMMHCA CHCTEMBbl 3HAHMKA O OHOJOTHMYECKUX TEOpPHUAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIYXKaIllUX OCHOBOW s (popMHpOBaHHS MpPEACTABICHHUI O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAyYHOrO IO3HAHUS, CTPOSHHH, MHOTO00pasuul H
OCOOCHHOCTSIX KHMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3allMU, BHIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

dbopMupoBaHnue y oOOydyarolUXcs TO3HABATEIbHBIX, HMHTEIUIEKTYalIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH B MpoIlecce aHa u3a JAaHHBIX O MYyTSAX Pa3BUTH B OMOJOTMH HAYYHBIX B3IJISIOB, HIEH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJIEHHE Yy OOy4aromuxcst oOmel KyJabTypbl, (YHKIMOHAJIHHOH TPaMOTHOCTH, Pa3BUTHE
YMEHHM OOBSCHATH U OIICHUBATD SIBJICHUS OKPYXKAIOIIET0 MUPA )KMBOU MPHUPO/IbI HA OCHOBAHUH 3HAHUM U
OTIBITA, IMTOJTYYCHHBIX MTPH U3yYCHUH OUOJIOTHN;

(dbopMupoBaHHe Yy 00YYarOIIUXCS YMEHUH HILTIOCTPUPOBATh 3HAYEHHE OWMOIOTUYECKUX 3HAHUU B
MPAKTUYECKOH JCSITETFHOCTH 4YEJIOBEKa, PA3BUTUH COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTHHA U
arpoOMOTEXHOIOTUI;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOH  MPUPOJIBI,
HEOOXOUMOCTH OEpEeKHOTO OTHOIICHUS K HeH, COOJIOACHHS STHYECKHMX HOPM MpU MPOBEACHUU
OHMOJIOTUYECKHUX MCCIIEJOBAHUM;

OCO3HAaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWUW I TOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, JUTsl JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

MpPUMEHEHHE TNPUOOPETEHHBIX 3HAHWM W yMEHUW B TIOBCEIHEBHOM JKM3HU U1 OLEHKU
MIOCJIE/ICTBHI CBOEH IESTETHHOCTH IO OTHOIICHHIO K OKPY)KAIoILIeH cpene, COOCTBEHHOMY 3/I0pOBBIO,
000CHOBaHME U cOOII0IeHNE Mep MPO(UITAKTUKY 3a00I€BaHU.

B cucreme cpemnero o6miero oOpa3oBaHus yueOHBINM mpeamer «buomorus», u3ydaemblid Ha
0a30BOM ypOBHE, SIBJIIETCS 003aTeNbHBIM Y9€OHBIM MTPEIMETOM.

i u3ydeHHuss OMOJIOTMH HAa 0a30BOM YpPOBHE CPEIHErO OOIIero oOpa3oBaHHsS OTBOJIUTCS 68
vacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heziedo).

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS IPOrPaMMBbI 110 0M0JIOTMH HA 0230BOM YPOBHE CPe/IHEro
0011ero 00pa3oBaHus

Cornacno ®I'OC COO, ycraHaBIMBaKOTCS TPEOOBAHMS K pe3yJIbTaTaM OCBOSHHS 00Y4aroLMMHCS
IIPOrpaMM CpeHEro 00111ero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMUHOCTHBIX Pe3yabTaTOB OCBOEHUS IMpeamMera «bruosorus» BbIENEHbI CleayIolne
COCTaBJISIIOLIME: OCO3HAHUE OO0YYAIOIMMUCS POCCUHCKOM Tpa’kAaHCKOM MIESHTHUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA M CAaMOOTPEIENIEHNI0, HATMYME MOTHUBALIUY K 00YYEHHUIO OMOJIOTHH,
IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPATULMHA pa3BUTUS OMOJOIMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00yYaroIIuXCsl
PYKOBOJCTBOBAaTbCSI B CBOEH JESITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, HPUCYLIUMU



cUCTeMe OHOJIOTHYEeCKOro 00pa3oBaHus, HAJIWYHE SKOJIOTMYECKOro IIPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1I€JIU U CTPOUTD KUZHEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMmeTa «buonorus» nocturarorcs B €IMHCTBE y4EOHOH U
BOCITUTATEIbHOMN ESITEIbBHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU, MPHUHITHIMH B OOILECTBE IMpaBWIaMU H
HOpMaMH TIOBEJICHUS U CHOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUWS, CAMOBOCIUTAHUS M CAaMOPAa3BUTHSA,
pPa3BUTUSL BHYTPEHHEW IO3UIMM JIMYHOCTH, MNAaTPUOTH3MA, YBAXKEHUS K 3aKOHY W IPaBONOPAIKY,
YEJIOBEKY TPy/a U CTapIIeMy IMOKOJEHHUI0, B3aUMHOTO YBAXKEHUS, OEPEKHOTO OTHOILIEHHUS K KYJIbTYPHOMY
HacleIM M TPaJuUUsAM MHOTOHAaUMOHAIbHOrO Hapona Poccuiickoit ®enepanuu, nOpupoae u
OKpY>Kalolllen cpene.

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHUS Yy4eOHOro mpeaMera «bUONIOTHS» OJDKHBI OTpPa)XaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OPHUCHTAlMW, T[O3UTUBHBIX  BHYTPCHHHX  YOCKICHHH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTAM POCCHICKOTO O0IIeCTBa, pPACHIMPEHUE >KU3HEHHOIO
ONbITa U ONBITA JIEATEIBHOCTH B IIPOILIECCE peaTu3allMi OCHOBHBIX HAMPABICHUM BOCIHUTATEIHLHON
JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXJAAHCKOW TMO3ULUU O0YYaroIIerocs Kak aKTUBHOTO U OTBETCTBEHHOIO
YIEeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW [EATEIBHOCTH TPHU CO3JaHUH YYEOHBIX IPOEKTOB,
peleHnr y4yeOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPEENSITh COOCTBEHHYIO IMO3HIIMIO MO OTHOIICHHWIO K SIBIICHUSM COBPEMEHHOU
YKU3HU U OOBSICHITH €€;

YMEHUE YYUTHIBAaTh B CBOUX JCHCTBUSAX HEOOXOJUMOCTHh KOHCTPYKTHBHOT'O B3aUMOJCHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMHU U COIIMAIbHBIM MOJIOXKEHHUEM;

TOTOBHOCTB K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YU€OHBIX, TO3HABATEIIBHBIX
U HCCIENOBATENbCKUX 3a7a4, YBAKUTEIBHOTO OTHOIIEHHS K MHEHHMIO ONMOHEHTOB IMPHU OOCYXIECHUU
CIIOPHBIX BOMPOCOB OMOJIOTUUECKOTO COCPKAHMUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPUOTHYECKOTO0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUUCKON TpakJAaHCKOM HISHTHYHOCTH, NATPUOTHU3MA, YBAKEHUSA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoM, ropaocTH 3a CBOM Kpail, cBor0 Poauny, cBOM
A3BIK U KYJIBTYPY, POIIJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAWI0 M TMAMSITHUKAM MPHUPOJBI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HaYeHUs OWOJIOTMH B TO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU YEJIOBEKa M COBPEMEHHOTO
00I11eCTBA;

ujeiHas yoekIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyne0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JAaHUI0O CEMbH HA OCHOBE OCO3HAHHOIO
IIPUHATUS EHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIUSIMHU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs AICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS KUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMJICHHE MPOSBISATH KayecTBa



TBOPYECKOU JINYHOCTH;

5) ¢usnueckoro BocnuTaHUS, (POPMHPOBAHUS KYJbTYPbl 30POBbSI H 3MOIHOHAJIBLHOIO
OJ1aronoJryyms:

MOHMMAaHWE M pealu3anus 370pOBOTO M 0e30macHoro obpasa >XKU3HU (370pOBOE NHUTAHUE,
cOONIOZICHNE TUTMEHWYECKHX MpaBHJI M HOPM, COalaHCUPOBAHHBIM pPEXHUM 3aHATUA U OTAbIXA,
perynsipHasi ¢u3MUYECKas aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
coOCcTBEeHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

MMOHMMAHHUE [EHHOCTU MPABHWJI WHIAWBUIYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOrO MOBEICHUS B
CUTYalUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCHEACTBUA U HENPUSTUS BPEAHBIX MPUBbIUEK (YNOTPEeOJCHHS] aJKOTOoJs,
HapKOTHKOB, KYpEHHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOHN JI€ATEIbHOCTH TEXHOJOTHYECKOW U COIUAIBHON HANpaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOIHSTH TAKYIO JICSITETLHOCTD;

UHTEpeC K pa3nuyHbiM cdepam npodecCHOHATbHOW eATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHEII BEIOOp Oyaymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOIe KaK UCTOYHHUKY KU3HU HA 3eMJie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBILIEHUE YPOBHS SKOJIOTHYECKON KYIbTYphl: TPHOOPETEHUE OMbITA IJIAHUPOBAHUS MMOCTYIKOB
Y OIICHKU WX BO3MOXKHBIX MTOCJICICTBUIM JIJIS1 OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe T00aTbHOI0 XapaKTepa KOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOPETaeMbIe TPH U3YYCHUW OWOJIOTUW 3HAHHS U YMCHHS TIPH
pelieHur TpoOsieM, CBA3aHHBIX C PAIMOHATIBHBIM MPUPOAOIOIBL30BaHUEM (COONMIOICHUE TPaBUII
MOBEJICHUSI B MPUPOJIC, HAMPABICHHBIX HA COXPAaHCHUE DPABHOBECHUS B JKOCHCTEMaxX, OXpPaHY BHJIOB,
9KOCUCTeM, Onochepsr);

AKTUBHOE HEMPUATUE JCHUCTBUH, MPUHOCAIIMX BPEJ OKPYX AIOIIEH MPUPOIHOW Cpene, yMEHue
MPOTHO3UPOBATh HEOIATONMPUSITHBIE JKOJIOTUYECKHE TMOCIEACTBHUS MPEINPUHUMAEMbIX JeHCTBUH U
npeaoTBpaniaTh ux;

HaJu4yle pa3BUTOTO  3KOJIOTMYECKOTO  MBILUIEHHUS, 3KOJOTMYECKOM  KYJIbTYpbl, OIbITa
JIEATETLHOCTH IKOJIOTHYECKON HAIMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMHU B MO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAIBHON MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOW NEATEIbHOCTH
9KOJIOTHYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JHANIOTe KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UATATEIHCKOU KYJIBTYPhI KaK CPEACTBA B3aUMOJICUCTBUS MEKITY
JIOJIBMH U TIO3HAHMS MUPA;

MOHUMaHUE CHeMuGUKA OHOJOTMM Kak HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHHUH
PAlMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO IPEJICTaBICHUS 00 OKpYKaloleM MUupe
KaK O eJUHCTBE MPUPOJIbI, YEIIOBEKA U OOIIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEHN U pellIeHIH
po0JieM COXpaHEeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OWOJIOTUH ISl COBPEMEHHOW IMBHIM3ALNN: 00ECTIEYeHHs] HOBOTO
YPOBHSI DPa3BUTHS MEIUIIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peIIaTh
pecypcHbIe TPOOJIeMbI Pa3BUTHUS YEIIOBEUECTBA, MOMCKA IMyTeH BBIXOJA U3 TI00ATBHBIX IKOJIOTUYECKUX
npobiieM u ofecrieueHus mepexoja K YCTOWYMBOMY pAa3BUTHIO, PAlMOHAILHOMY HMCIIOIb30BAHHUIO
MPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJIOTHYECKUX 3HAHWN B IEJIAX TMOBBIIIEHUS OOMIen
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHATHHOW TPaMOTHOCTHU
obOyJaronuxcs, GOpMHUPYEMOM MPU N3yUEHUH OMOJIOTHH,

MMOHMMAHKE CYIIHOCTH METO/IOB MTO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH



WCIIOJIB30BaTh TOJydyaeMble 3HAHUS Uil aHalu3a W OOBSICHEHUS SIBICHHH OKPYXKAIOIIEr0o MHpa U
MPOUCXOSAMNX B HEM H3MEHEHUH, YMEHHUE JeiaTh 0OOCHOBAaHHBIC 3aKITIOYCHHUS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C MEJBIO MOJYyYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO UCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JJIS PEHICHHS MPoOJieM B
pEaNTbHBIX KU3HCHHBIX CHUTYAIIUSX;

OCO3HaHUE IICHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH IPOEKTHYIO U
HCCIIEI0OBATEIBCKYIO ICSITSIIPHOCTh HHIMBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh U CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMHU TOTPEOHOCTSIMHU.

METAIIPE/IMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHUS YIeOHOTO MpeaMeTa «bHoIoTHs BKIIFOUYAIOT: 3HAUNMBIC
st (OpMUPOBAHUS  MHUPOBO33PECHHSI  OOYYAIOMIUXCS  MEKIUCHUIUIMHAPHBIE  (MEXKIIPEAMETHBIC)
oOIIeHAYYHbIE MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOU KapTHHBI MUpa U CHEIU(PUKY METOJIOB
MO3HAHMUSI, MCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA,
Hay4YHBIA (DAaKT, MPUHIMUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCICIOBAaHUE, HAOIIOACHHE,
U3MEpEHHe, SKCIepUMEHT U JPYruxX), YHHUBEpcaibHble YydeOHble [eHCTBUS (TIO3HABATENbHBIC,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecrnieunBaromne GopMrupoBaHue (PyHKIMOHAIBHON IPaMOTHOCTH
U COLIMAJBbHOW KOMIIETEHIIMH OOYyYaroUuIuXcsi, CIIOCOOHOCTh OOYYArOIIMXCS HCIOJIB30BaTh OCBOCHHBIE
MEXIUCIUTUIMHAPHBIC, MHPOBO33PCHUSCKHE 3HAHUS W YHHUBEpCaIbHBIC Y4YcOHBIC JCHCTBHS B
MMO3HABATEIIbHON U COIMAIbHOW MTPaKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBI CPEIHETO O0IIero oOpa3oBaHUs IOKHBI
OTpaXKaTh:

ORyajieHNe YHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIUPOBATh W aKTyallM3MpPOBATh IMPoOOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIIOJIB30BaTh IMPU OCBOCHUM 3HAHMM MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0000IIeHus), pAaCKPBIBATh CMBICI OMOJIIOTUYECKUX MOHATUN (BBIICISATH MX
XapaKTepHBIC TPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIpeICTISATh LEH JeATeIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCUTH
PE3YIIBTATHI ISATEIIBHOCTH C ITOCTABIICHHBIMHE [IETISIMHU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBICHHM KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHE pPaCCYXICHUs (MHIYKTHBHBIC, JCTyKTHBHBIC, IO AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B pacCMaTpPUBAEMbIX SBICHHSIX, (OPMYIHpPOBaTH BBIBOJBI H
3aKJIIOYCHUS;

MPUMEHSITh CXEMHO-MOJIENbHBIE CPEACTBA Mg TPEICTABICHUS CYIIECTBEHHBIX CBs3ed W
OTHOIIIEHUHA B U3YYaeMBIX OHOJIOTMUECKHMX OOBEKTaX, a TaKXKe TMPOTUBOPEUUA pPa3HOTO pPO/a,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a HWMEIOIIMXCS MaTEepPHAIbHBIX W
HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3yJIHTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEICTBUI JeSTENLHOCTH;

KOOPJIUHUPOBATh W  BBHIMOJIHATH pabOTy B  YCIOBUSX  PEATBHOrO, BHPTYaJTbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BIIQJIETh HABBIKAMHU YYEOHO-MCCIEAOBATEIIBCKON W TPOEKTHOW JEATeNbHOCTH, HaBBIKAMHU
paszpetieHus: mpoodiieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIONIb30BaTh  Pa3NIUYHbIE BHUIBI JACSITEIBHOCTH 1O TOJIYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M TIPUMEHEHHUIO B YUCOHBIX CUTYAIUSAX, B TOM YHCIIE NMPH CO3TAHHH
y4€OHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIQJETh HAYYHOW TEPMHHOJOTHEH, KIIFOUEBBIMH
MOHSATHSIMH M METOJaMU;



CTaBUTb H (POPMYJIHpPOBaTH COOCTBEHHBIC 3amayli B 0Opa30BaTENbHOW JEATEIBHOCTH H
YKU3HEHHBIX CUTYAIUsX;

BBISIBJISITH NIPUYMHHO-CJICJICTBEHHBIE CBSA3M U aKTyaJlM3UPOBaTh 3a7ady, BbIIBUraTh TUIOTE3Y €€
pelIeHHs, HAaXOAWUTh ApryMEHTBI JUIS JOKAa3aTEJbCTBA CBOMX YTBEP)KIACHMM, 3a7aBaThb NapaMeTpbl U
KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PELICHUs 3a/addl pe3ysbTaTbl, KPUTUUECKU OLICHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  1IEJICHANPABICHHBI MOMCK TIepeHoca CpPeACTB M CHOCOOOB JIEHCTBUS B
pohecCuOHANBHYIO Cpeay;

YMETh MIEPEHOCUTDH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH )KU3HECSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE MJIEH, NIPEAJIAraTh OPUTMHAIIBHBIE NIOJXO0/bl U PELICHUS, CTABUTh IIPOOJIEMBI U
3aJa4, JOIyCKAIOUI1e aJbTePHATUBHBIEC PEIICHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(pOpMaluU (TEKCTE yuyeOHOro mocoOus, Hay4yHO-
HOMYJISIPHOM JUTEepaType, OMOJOTHYECKUX CIIOBApsIX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3upoBaTh HMH(OPMALMIO PA3TUYHBIX BHAOB U (HOpM MpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M TNPUMEHATh pa3IUYHbIE METOAbl NpU TOHCKe U O0TOOpe
Ouosornveckoi HHGOpMaIUu, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  KCIOJIb30BAHUA  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAaNbHYIO (OpMY MpeACTaBlIeHUsT OMOIOTrH4YecKor nHpOpMaluu
(cxemsl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOe);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPeJICTBA MpHU paboTe ¢ OHOJOrnyeckoi HHPpOpMaIIHe:
MPUMCHSITh XUMHUYECKHE, (PU3HMUECKUE U MAaTEMATHYECKUE 3HAKH M CUMBOJIBI, POPMYIIBI, aOOpeBUaTYpYy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH;

BJIa/IETh HaBBIKAMU pAcCO3HaBaHUS M 3alUThl MH(pOpMalnu, HHGOPMAIMOHHON O€30MacHOCTH
JMYHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) o0omenmne:

OCYILIECTBIISATh KOMMYHHMKAIlUU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBaTh B JIMAJIOre MIIU
JMCKYCCHM IO CYLIECTBY OOCYXJaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXKJIEHUS
OTHOCHUTEJIbHO BBINOJIHEHHUS MPEAiaraéMoil 3a7aun, yYuThIBaTh UHTEPECH U COTIACOBAHHOCTDH MO3ULIUN
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCUN);

pacrno3HaBaThb HEBEpOaJbHBIE CPEJICTBA OOIIEHMS, NMOHMMATh 3HAYEHHME COIMAJIbHBIX 3HAKOB,
HPEANOChIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyallMil, yMeThb CMsr4aTb KOHQUIMKTBI U BECTH
NEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHHs IPYTuX
JIOJIeH, MPOSBIIATh YBaKUTEIbHOE OTHOIICHHE K COOECEHUKY U B KOPpEeKTHOU (opMe hopMyInpoBaTh
CBOM BO3PaXKCHMUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1esiITeJIbHOCTh:

MMOHUMATh U HUCII0JIb30BATh NMPEUMYIIIECTBA KOMAHIHOM Y MHIMBUYaIbHOW pabOThI MPH pELIeHUH
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh TNPUMEHEHHUS TPYHNOBHIX (HopMm
B3aMMOJICHCTBUS NIPU pEelIeHUH yueOHO! 3a/1auH;

BbIOMpPAaTh TEMaTHKy M METOAbl COBMECTHBIX JEWCTBUH ¢ Y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4eHa KOJIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM AESITEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHUCTBUS 10
€€ JIOCTM)KEHHIO: COCTABJIATH IUIAH JEWCTBUM, PACHpeNessiTh POJIM C YyYETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa U KaKJOTO0 yYaCTHHKA KOMaHIbl B OOIIMH pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;



IIpeaaaraTb HOBBIE IIPOCKTBHI, OLICHMBATh HICH C MO3ULUM HOBU3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3IMYHBIX CHUTYalMsX, MPOSABIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OsByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS U1 BBISBJIEHUS MPOOJIEM M MX PELICHUs B )KM3HEHHBIX U
y4eOHBIX CHUTYalLUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI LENeBble U CMBICIOBBIE YCTAHOBKH B CBOHUX
JEUCTBUAX W TIIOCTYNIKaX II0 OTHOLICHHIO K JKMUBOM IPUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISATh [T03HABATENIbHYIO AEATEIbHOCTD, BBIABIATH NPOOJIEMBI, CTABUTH U
(dopmynHupoBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEIIbHON I TEIBHOCTH U )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUs MpoOJieMbl C Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW H3pYIUIMU B PA3HBIX OOJIACTIX
3HaHUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JE€STEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIETh HABBIKAMU TI03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUU H
MBICIIUTENBHBIX IPOLECCOB, MX PE3yJbTaTOB U OCHOBaHMH, HCIOJIb30BATH MPHUEMBI pedIeKCUU JUIs
OLICHKH CUTYalllH, BHIOOpA BEPHOT'O PEILICHNUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

MHNPEAMETHBIE PE3YJBbTATHBI

IIpenmetnsle pesynbTaThl ocBoeHus mnporpammbl COO mo Ouonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue A yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNeMCTBUH 10 OCBOEHMIO, HHTEPIPETAlud W MpeoOpa3oBaHMIO 3HAHHWM, BHIBI JAEATEIBHOCTH 10
MOJIyYEHUIO HOBOI'O 3HAHWSA W NPUMEHEHUIO 3HAHUM B paA3IUYHBIX Yy4EeOHBIX CHUTYyalUsiX, a TAaKXKe B
peaybHBIX JKU3HEHHBIX CUTYAIUsX, CBS3aHHBIX ¢ OHojorueid. B mporpamme mpeaMeTHble pe3ylbTaThl
IIPEJICTaBJICHbI 110 TofaM 00y4YeHHUsI.

[IpenmetHble pe3yabTaThl OCBOEHHUS y4yeOHoro mpenmera «buonorusi» 6 10 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ M PO OWUOJIOTUM B CHCTEME HAY4YHOTO 3HAHMA
€CTECTBEHHBIX HayK, B (HOPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOI KapTUHBI MHUpa U HAYYHOI'O
MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX M 3apyOeKHBIX YuEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GyHKIIMOHAIBHON I'PaMOTHOCTH Y€JI0BEKa ISl pEIICHUs )KU3HEHHBIX 3a71a4;

YMEHHUE PpacKpbIBaTh COAEp)KaHUE OUONOTHYECKUX TEPMUHOB M TOHATHUN: KHU3Hb, KIIETKa,
opranusM, Mmertabonu3Mm (0OMEH BEUIECTB U MpPEBpALEHHE JHEPrHH), TOMEOCTa3 (CaMOpEeryIsius),
YPOBHEBas OpraHM3allUsl KMBBIX CHUCTEM, CaMOBOCIPOU3BENIEHHE (PENpoayKIHs), HACIEICTBEHHOCTbD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JlaraTh OMOJIOTMYECKHME TeopuH (KJIEeTOYHas, XpOMOCOMHas, MYTal[MOHHas,
IEHTpaJIbHAs JOTrMa MOJICKYJIsIpHO# Ouonorun), 3akonsl (I'. Menaemns, T. Moprana, H. 1. BaBuiiosa) u
yueHHust (O LEHTpaX MHOrooOpa3us M TPOUCXOXKICHHMS KyJabTypHbIX pacteHuit H. WM. Baswuiosa),



OTIPEeIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMONOTHH: HAOIIOJCHNE U OMMCAHHUE JKUBBIX
CUCTEM, TMIPOLIECCOB M SBJICHUH, OpraHu3alus U TPOBEACHHE OHOJOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKCHUE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAyeMBIMH BEIMYUHAMH, OOBSICHECHUE
MOJIyYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHSTHI, TEOPUIl U 3aKOHOB, YMEHHE JAeNaTh
BBIBO/Ibl HA OCHOBaHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTraHW3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHa BEMIECTB U
IpeBpalleHusl JHEpruu B KIETKe, (OTOCHHTE3a, IIJIACTUYECKOTO U JHEPreTHUecKoro ooOMmeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIJIOIOTBOPEHH S, PAa3MHOXKEHHUS, HHAUBUIYaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYeHHBIE 3HAHUS 1151 OOBSICHEHHSI OMOJIOrMYECKUX MPOIIECCOB U SBIICHUM,
JUTSL TIPUHSITHS TIPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN JKM3HU C IIETBI0 OOecredeHus 0e30MacHOCTH
CBOETO 3/I0POBbS U 3J0POBbS OKPYKAIOIIUX JIFOJEH, COOJIOJCHUSI HOPM TPaMOTHOTO IOBEACHHS B
OKpY’KaloIlle MPUPOJAHOW  cpele, TMOHMMaHUE HEOOXOJAMMOCTH HCIOJb30BAHUS  JIOCTHKEHUUN
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTUH ISl PAllMOHAIILHOTO MPUPOIOTIOIb30BAHMS,

YMEHHUE peIlaTh JIEMEHTAPHbIE T€HETUYECKUE 3a]adl Ha MOHO- M JUTHOPUHOE CKpEIMBAHHE,
CIIETUIGHHOE HACJTEOBAaHUE, COCTABJISITh CXEMbl MOHOTHOPUIHOIO CKpEIIMBAHMS IS MpEeJCKa3aHus
HaCJIeI0BaHMS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHSATH J1a00OpaTOPHBIE U MpaKTHUYeCKHe paboThl, COOMIOAATh MpaBmiia mpu padore ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHBaTh M HWHTEPIPETUPOBATh HHPOPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpPEICTBAa MaCCOBOM
uH(pOpMaIlMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 000011as OHOIOTHUECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MMOHSATHIHBIN ammmapaT OUoJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11 knacce AOMKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MeCTe M POJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OHMOIIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBLHON TPaMOTHOCTH Y€JIOBEKa ISl pEIICHUs KU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBATh COJEp)KaHUE OHOJOTUYECKHMX TEPMHUHOB M TOHATHUN: BHJ, MOMYJISIIHS,
reHO(OH/I, HBOJIOIMS, ABWXKYIIUE CHIBI ((PaKTOPhI) DBOJIOIUHU, MPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKUE (DAKTOPBI, SKOCUCTEMA, MIPOIYIIEHTHI, KOHCYMEHTBI, PEAYIIEHTHI, [IEMU
MUTaHUA, YKOJIOTHYECKas MUpaMuia, OMoreoreHos, onocdepa;

yMEHHE U3Jarath Ouonornueckue teopuu (dBomrorimoHHas Tteopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEpHOCTU (3apojsimieBoro cxoactBa K. M. bapa, depemoBanus
TJIaBHBIX HampasieHui u nmyreit sBomronuu A. H. CesepiioBa, yuenus o 6uocthepe B. 1. Bepuaackoro),
OTIPEICIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJEHHE U OMHCAHHUE JKUBBIX
CHUCTEM, TIPOILIECCOB W SIBJICHHWM, OpraHu3alus ¢ TMPOBEIECHHE OHOJIOTHYECKOTO HJKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEIUYUHAMH, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUA W 3aKOHOB, YMEHHUE NeaTh
BBIBOJIbI HA OCHOBAHUY TIOMYYEHHBIX PE3yIbTaTOB;

yMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKKH CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BHIIOB,
MOMYJNSIIHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHMOTEOIICHO30B U DKOCHCTEM, OCOOCHHOCTH
IIPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHUI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJIOTMYECKUX (DAaKTOpPOB Ha OpPraHU3MBI, IMepeHoca
BEIIECTB W TIOTOKAa DHEPTHU B DKOCHUCTEMAax, AHTPOTNOTEHHBIX W3MEHEHWH B OJKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Orocdepe;

yYMEHHE MPUMEHSThH MOJyYeHHbIE 3HAHUS 17151 OOBSICHEHHSI OMOJIOrMYECKUX MPOIIECCOB U SBJICHUM,
JUTSL TIPUHSITHS TIPAKTUYECKUX PEIICHU B TOBCEIHEBHOMN JKU3HU C ILETbI0 oOecredeHus: 0e30MacHOCTH



CBOETO 3/I0POBbS U 3J0POBbS OKPYXKAIOIIUX JIIOJEeH, COOMIOCHUSI HOPM TPaMOTHOTO IOBEACHHS B
OKpYXKarolled MPHUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIOIB30BAHUS  JTOCTHIKEHUU
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO IPUPOIOTIONB30BAHMUS;

YMEHHUE pelaTh 3JIEMEHTapHbIe OMOIOTUYECKHE 3a/1a4H, COCTABIIATh CXEMbI IEPEHOCA BEUIECTB U
SHEPruu B SKOocHucTeMax (LenH MUTaHus);

YMEHHUE BBITIOJHATH Ja00OpaTopHble U MpaKTHYeCKue paboThl, COOMIOAATh MpaBMiIa Ipu padboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M HMHTEPIPETUPOBATH HHPOPMALUIO  OHMOJIOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX UCTOYHHKOB (CpENICTBA MacCOBOI
uH(bOpMallK, HAY4YHO-TIOMYJIAPHBIE MaTepualbl), paccMaTpuUBaTh IJIOOATbHBIE SKOJIOTHUYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH O OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTHYECKYIO
UH(POPMALIHIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUWHBIN anmapar OMoJIOTHH.

Copepxanue o0yueHust

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBsa3p Ouonormu ¢ OOLIECTBEHHBIMH, TEXHUYECKUMH M JIPYTHMH
€CTEeCTBEHHBIMH HayKaMH, GHIIOCOPUEH, ITUKOH, SCTETUKOI 1 ipaBoM. Poits 6uonoruu B popMupoBaHuu
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMONIOIHYECKUX HAYK.

Metoapl TO3HaHMS KUBOW NpUpOAbl (HAOIIOAEHHE, SKCIEPUMEHT, OINHMCAaHUE, H3MEpPEHUE,
KJ1accu(UKaIus, MOJCIUPOBAHKE, CTATUCTUYECKAsi 00padOTKa IaHHBIX ).

JdemoHcTpaumnu:

[Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON IPUPOJIBI».

JlaGopaTopHble H NpaKkTH4YecKne padoThbi:

[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHHWE pPAa3IMYHBIX METOJOB IPU  HU3YyYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Xussle cucremsl (bnocucTeMbl) Kak MpeaMeT u3ydeHust Ouonoruu. OTINYHE KUBBIX CUCTEM OT
HEOPraHWYECKOW MPUPOIBI.

CaoiicTBa 6MocucTeM M UX pa3HOOOpasue. YPOBHM OpraHu3allMd OMOCHUCTEM: MOJIEKYJSPHBIM,

KJICTOYHEBIH, TKAHEBEIH, OpraHu3MEHHBI, MOMYJISUUOHHO-BUIOBOM, 9KOCUCTECMHBIN
(OuoreoneHOTHYECKUIT), OHOC(HEPHBI.
JdemoHcTpauuu:

Tabmuie! 1 cxeMbl: «OCHOBHBIC IPU3HAKY JKU3HI», «Y POBHH OpPTraHU3AIlUU )KUBOW TIPUPOIBI.

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUHN COCTaB KJIETKU. XUMUYECKHUE AIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Boja n
MUHEpalIbHbIE BEILIECTBA.

DYHKIIMY BOJBI 1 MUHEPATBHBIX BEIIECTB B KieTke. [loanepkanue ocMoTHYecKoro OagaHca.

benku. CoctaB u cTpoeHue OenKkoB. AMHUHOKHUCIOTHI — MOHOMeEpHI OenkoB. HesameHumble U
3aMEHUMBIE aMUHOKHCIOTH. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJEKYIIBI
(mepBUYHAsl, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OEIKOB.
buonornueckne QpyHKIMN OEIKOB.

®epmeHTl — Ouonormueckue KaTtamuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyOctparHas cneunduuHoctb. Kodpepmentsl. Butamunbl. Otinuuus (epMEHTOB OT HEOPTraHMYECKHX
KaTaJau3aToOpOB.

VYrneBonpl: MoHOcaxapunbl (TJIFOKO3a, pubo3a W Je30Kkcupubo03a), aucaxapuabl (caxaposa,
JaKTO3a) U MoJIcaxapuabl (KpaxMall, TIMKOTeH, [eJUTi0NI03a). buonoruueckue GpyHKIUHN yrieBOA0B.

Jlununel: Tpurauuepuas, gochonununel, crepouasl. ['mapoduibHO-THAPOGOOHBIE CBONCTBA.
buonornueckue ¢ynkmnun snunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPIUH.

Hyxneunoseie xucnotel: JJHK u PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.



Crpoenne u pyakuuu [JHK. Ctpoenune n dpynkunu PHK. Buast PHK. AT®: ctpoenue u hpyHKIMH.

[utonorus — Hayka o kierke. KineTounas teopust — npuMep B3aMMOJACHCTBHS UaeH U (HakToB B
HAy4YHOM ITO3HAaHUU. MeTObI U3y4eHUS KICTKH.

Knerka kak memoctHas kwuBasg cucrema. OOmIMe NpPU3HAKK KIETOK: 3aMKHYyTash Hapy)KHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, CuCTeMa CHHTE3a Oeka.

Tumbl  KJETOK:  dyKapHOTHYeCKas W MpokapuoTHueckas. OCOOEHHOCTH  CTPOCHHUS
npokapuoTuyeckoi kierku. Kierounas crtenka Oaxtepuil. CTpoeHHE HYKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, IVIMKOKAIMKC, HX (YHKLUU.
[Tna3matnueckas MemOpaHa, €€ cBoiicTBa U QpyHkuuu. Lluromiazma u eé opranonasl. OHOMEeMOpaHHbIE
opraHouasl kiuetku: OIIC, ammapat ['onbmpxku, sm3ocomsl. IloayaBTOHOMHBIE OpPraHOMJbI KIIETKU:
MHUTOXOH/ApHHM, IacTuabl. I[Ipoucxoxaenne MUTOXoHApUiA U tuactua. Bunsl mnactun. HememOpanHbie
OpPraHOMbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BrirtoueHus.

Anpo — perynsatopHslii LeHTp kieTku. CrTpoeHue sapa: siaepHas o000y04Ka, KapHoIlIa3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpamum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lIneitnen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
Yunkuunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneieHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOH IPUPOIE.

Tabmuuer u cxemsl: «llepuoanyeckast TabIUIA XUMUYECKHX 3JIEMEHTOB», «CTpOCHHE MOJIEKYJIbI
BOJbI», «buocuHres Oenkay, «CTpoeHune Moiekyibl Oenkay», «CtpoeHue QepmeHnTtayn, «HykienHoBble
kucnotel. JIHK», «Crtpoenue monexkynbl AT®», «CTpoeHue 3ykapuOTHUUYECKOM KIETKU», «CTpoeHHe
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENBHOM KIETKH», «CTpOEHHE IPOKAPUOTUYECKON KIIETKU»,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIMIuab».

OOopynoBaHue: CBETOBOM MMKpPOCKOI, O0OpyAOBaHHE [uId MpOBeACHUs HaOIroAeHul,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTopHbie H IPaKTHYeCKHe PadOThI:

JlaboparopHast padota Ne 1. «/M3yueHune kaTaJIUTUYECKOW aKTUBHOCTU (PEpMEHTOB (Ha mpuMmepe
amMMJIa3bl WM KaTajlasbl)».

JlabopaTtopHas padota Ne 2. «M3yueHne cTpoeHus KIETOK pacTeHHH, )KUBOTHBIX U OaKTepUH MO/
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabOMU3M. AcCCUMWISALINA (IUTACTHYECKUN OOMEH) M JUCCUMMIISALIUSA
(oHepreTHYecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboau3Ma. Poslb 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAHUU META00IN3MA.

Tunsl oOMeHa BeecTB: aBTOTpO(HBIN U rerepoTpodHbIil. Posib pepMeHTOB B 00MEHE BEILECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunres. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakuuu ¢porocuuTe3a. DPHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIS )KU3HU Ha 3emuie. BausiHue ycnoBuii cpeibl Ha (POTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYolue 0akTepuu. 3HaYeHHE XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIle.

OHeprerudeckuii oOMeH B KkieTke. PacrienyieHue BelecTB, BBIACICHHE M aKKyMYJIHUPOBaHUE
SHEpPruM B KIJIETKE. DTarbl dHepreTudeckoro ooMena. ['nmukonns. bpoxenue u ero Buabl. Kucnopoanoe
OKHUCJIGHHWE, WM KieToyHoe JbixaHue. OxucnurenbHoe ¢ocdopmimpoBanue. IPHEKTUBHOCTH
9HEPreTHYecKoro oOMeHa.

Peakuuu marpuunoro cunrtesa. ['enernueckas nndopmanus u JJIHK. Peanusanus renerndeckoit
uHpopMaluu B KieTke. ['eHeTnyeckuii koa u ero coiicra. Tpanckpunuus — Matpudsbiil cunre3 PHK.
Tpancnsus — OuocuHTte3 Oenka. Ortamnbl TpaHcnauud. KogupoBanue amuHOkHCIOT. Ponbs pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢Gopmbl xu3Hu — BUpychl. Mcrtopus otkpeitusi BupycoB (/. . MBanoBckuii).
OcCOoOeHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIAa BUPYcoB. baktepnodaru. bonesnu pacteHui, >)kUBOTHBIX U



YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — BozOyaurens CITNda.
OOparHasi TpaHCKpPHUIIIMS, peBepTaza W HHTerpasa. llpodunakTuka pacrnpocTpaHeHHS BUPYCHBIX
3a0oJieBaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsszes.

Tabmumer w1 cxembl: «Tunsl nuranus», «Meradonusm», «MHUTOXOHIPUS», «DHEPTrEeTHUCCKHIA
obmeny, «Ximoporacty, «Dorocuntes», «Ctpoenue JJTHK», «Ctpoenne n GyHKIHMOHUpPOBAHUE TEHAY,
«Cunre3 Oenkay», «'eneTnueckuii kon», «Bupyce», «bakrepuodaru», «CTpoeHue M KU3HEHHBIN UK
Bupyca CIIN/]a, 6akrepuodaran, «Pemmkanus [JJHK».

Ob6opynoBanue: moaenu-ammukanuu «Y npoenne JJHK u tpanckpunmmsy, «bruocunre3 Oenkay,
«CTpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouHslii UKII, WK )KU3HEHHBIH NUKI KIeTKu. MHTepdaza u Mmuto3. [Ipomecchl, mpoTekaromue
B uHTepdase. Perukarus — peaknus marpudHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIOMAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HabOpbl. XpoMaTu bl L{uTomorunueckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue xnetku — muto3. Craguum mutosa. IIpomecchl, mpoucxonsiiue Ha pasHbIX CTaTUsAX
MUTO3a. BHOIOrHnYecKkuii CMbICI MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pPa3MHOXKEHUS OPraHU3MOB: Oecrosnoe M MonoBoe. Buubl Gecnosoro pa3MHOKEHUS:
JICJICHUE HaJBOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JIJIsl CEIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYHUSA OT OECIOIOTO.

Metioz. Ctaguu meiio3a. [Ipoueccsl, mpoucxoasmme Ha cTaausx meiosa. [loenenne xpomocom B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

'amerorenes — mpormecc oOpa3oBaHHS TMOJOBBIX KIETOK Y JKUBOTHBIX. [lOJOBBIE >Kene3bl:
CEMEHHUKH U suyHuKHU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTo30u/I, STHIIEKIIETKA)
— cmnepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHIEKIETOK U  CIIEPMaTO30UI0B.
OmnogorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuTue (OHTOreHe3). OMOpUOHaiIbHOE pa3BUTHE (d3MOpHOreHe3). ITarlbl
SMOpPHUOHAJIBHOTO pAa3BUTHS y MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJslus, OPraHOTEHE3.
[ToctomOpuoHanpHOE  pa3BUTHE. THIBI MOCTIMOPUMOHAIBHOIO  PAa3BUTUA:  MpPSIMOE, HENpSIMOoe
(ImunHOYHOE). Bnusinue cpebl Ha pa3BUTUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHbBIE
YPOJZCTBA.

Poct u pasBurue pactenuil. OHTOTe€HE3 IIBETKOBOIO pPACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpauuu:

Tabmuupl u cxembl: «®DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J[BOIfHOE OIUIOAOTBOpEHHE Y
IIBETKOBBIX pacTeHMil», «BereraTuBHOe pa3sMHOKEHUE pacTeHUN», «JleneHne KIeTKH OaKTepuiiy,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kierounsl nukim», «Perumkanus JTHK»,
«Muto3», «Meios», «IIpsmoe n HenpsaMoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOIUTAONINX U YEJIOBEKAY,
«OCHOBHBIE CTaIMM OHTOT'€HE3a.

O6opynoBaHHue:  MHUKpPOCKON,  MuUKpompenapatbl  «CrepMaro3ouibl  MIIEKOIUTAIOLIETO»,
«litnexnerka MiekonuTaromero», «KapruokuHe3 B KJIETKaxX KOpPEIIKa JIyKa», MarHMTHas MOJENb-
anmukanus «Jlenenne knetkn», moaens JTHK, moxens Meradaznoit XpoMOCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopaTopHass pabora Ne 3. «HaGmromeHume MuTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHnas pabora Ne 4. «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pa3Butus reHeTHKH. Posib IUTONOTHU M SMOPUOJIOTHH B
CTaHOBJIEHUM TeHETHKH. BKiiaj poccuickuX M 3apyOeKHBIX yYEHBIX B pa3BUTHE T€HETHKU. MeTo[bl
TeHETUKU  (TUOPUAOIIOTMYECKUN, IIMTOT€HETHYECKHH, MOJEKYIsIpHO-TeHeThyeckuii). OCHOBHBIE



TCHETHYECKUE TIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIONIb3yEeMas B CXeMaX CKpEIIMBaHUMN.
3aKOHOMEPHOCTH HACJIEZIOBaHUS TPU3HAKOB, ycTaHOBiIEeHHbIe I'. Mennenem. MoHorubpuaHoe

CKpelLIMBaHHEe. 3aKOH eIMHO00pa3us THOpUA0B NEepBOro nokojeHus. [IpaBuino noMuHUpOBaHUS. 3aKOH

paciuernaeHus npu3HakoB. 'unoresa uncrorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurnbpunHoe CKPEILMBAHHUE. 3aKoH HE3aBUCHUMOT0 HacJIeI0BaHUs IIPU3HAKOB.
LuToreneTuyecknue OCHOBBI  TUTHOPUAHOTO  CKpEIIMBAaHUSA.  AHAIM3HUPYIOIIEe  CKPELIMBaHHE.
Vcnonb30BaHue aHANU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIEICHUs T€HOTUIIA OCOOH.

CuerieHHOe HacienoBaHue mpusHakoB. PabGora T. MopraHa mo CHEIUIGHHOMY HAaCJECIOBAaHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ eHeTHUECKUE KapThl.

I'enernka mnosia. XpoMOCOMHOE OIpeAeieHUe Ioyia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsbI€ U reTeporaMeTHble opranu3Mel. Hacnenosanue npu3HakoB, CHEITICHHBIX C ITOJIOM.

N3meHunBoCcTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAs M Hacle[CTBEHHas. Poib cpenbl B
HEHACJICCTBEHHON U3MEHYUBOCTH. XapakTepHucTuKa MOIU(PHUKALIMOHHON WU3MEHYUBOCTH.
Bapuauvonsslii psx M BapuanuoHHas KpuBad. Hopma peakuum npusnaka. KonudecTBeHHblE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennasi, uiyd reHOTHIIMYECKAs, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTh. Meiio3
U II0JIOBOM Impoliecc — OCHOBA KOMOWHATMBHOM W3MEHYMBOCTH. MyTallMOHHas HW3MEHUYUBOCTb.
Knaccudukanus ™yranuii: TeHHbIE, XpPOMOCOMHBIC, TE€HOMHBIC. YacToTa M TPUYMHBI MYyTaIHi.
MyrarenHsle (QaxkTopbl. 3aKOH TOMOJOIMYECKMX pSJOB B HacjeICTBEHHONM wu3MmeHunBocth H. W.
Baswuuosa.

BHesnepHast HacJI€ICTBEHHOCTh U N3MEHUUBOCTbD.

I'enernka wuyenoBexka. Kapuortun uenoBeka. OCHOBHBIE METOJbl TI'E€HETHKM YEJIOBEKa:
IeHeaNornYeckuii, OJM3HELOBBIH, HUTOICHETHUECKUI, OMOXUMHUYECKUH, MOJIEKYISPHO-TEHETUYECKUM.
CoBpeMEHHOE ONIpe/eIeHUEe TE€HOTHIA: IMOJHOT€HOMHOE CEKBEHHUPOBAaHUE, I'€HOTHUIMPOBAHUE, B TOM
yuciue ¢ nomoiupto [11[P-ananu3za. Hacnencrsennslie 3a00eBaHMs YeJIOBEKa: TeHHbIE O0Ie€3HU, O0JIE3HHU C
HACJICJCTBEHHON MPEApacoIOKEHHOCTBIO, XPOMOCOMHBIE Oo0se3Hn. CoMaTHYEeCKUEe U TEeHEpPATHUBHbBIC
mytaiy. CTBOJIOBBIE KJIETKU. [IpHHIMITBI 310pOBOro 00pasa >KM3HM, AUArHOCTUKH, NPOPHIAKTUKU U
JIeYEHUs1 TeHETUYECKUX Ooje3Hel. MenuKo-TeHeTUYECKOe KOHCYIbTUPOBaHHE. 3HAUEHNE METUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH U JICYEHUU TeHETUYECKHX 3a00JIeBaHuUil yeoBeka.

JdemoHcTpauuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuii,
H. W. BaBuinos.

Tabnuupl u cxembl: «MOHOrMOpPUIHOE CKPELIMBAHUE M €r0 IIUTOr€HeTHYEeCKass OCHOBaY, «3aKOH
paciienyeHuss M €ro IUTOreHETHYecKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpuaHoe
CKpelBaHue», «L{uronornyeckue OCHOBBI JUTHOPUIHOTO CKpelIuBaHus», «Meio3», «B3anmoneictue
aJJIeNbHBIX T€HOB», «l eHeTHYecKue KapThl PAacTEHUM, KMBOTHBIX U 4YeJOBeKa», «l'eHeTHuKa mojan,
«3aKOHOMEpPHOCTH HAacJIEIOBaHMs, CLEIJIEHHOIO ¢ MoJoM», «KapnoTumbl 4YenoBeka M KHBOTHBIX»,
«Buapl usmMeHunBocTH», «MoaudukanmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropar,
«['eneruka rpymnm kpou», «MyTallMOHHAas U3MEHYUBOCTD).

Ob6opynoBanue:  mojenu-anmuukanuu — «MoHoruOpunHoe — ckpemuBaHue»,  «HemnomHoe
JOMUHUpOBaHUEe», «Jurubpuanoe ckpeunBaHue», «llepekpéct XpomMocoM», MHKpPOCKON |
Mukpornpenapar «J{po3oduna» (Hopma, MyTauuu GopMbl KpPbUIbEB M OKpackH Temna), repOapuii «I opox
IIOCEBHON».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaGoparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTMOPUAHOTO M JUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENnapaTax.

JIaGoparopHast pabora Ne 6. «/3yyeHne MOAM(PHUKAIMOHHON W3MEHYMBOCTH, IOCTPOEHHUE
BApUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

JIaGoparophas pabota Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpOIECC. 3apOXKICHHE CEJeKIMU W aomecTukanus. Yuenue H. U.
BaBunoBa 0 TIeHTpax MPOUCXOXKICHHWS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl



IIPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbBIE METO/IbI CesleKIMU. MacCcoBBIi U MHAUBUIYAJIbHBIH OTOOPHI B CEJNIEKIIUU PacTEHHI
U KHUBOTHBIX. OlLieHKa JKcTepbepa. BIM3KOpoACTBEHHOE CKpelMBaHWEe — MHOpUAMHT. Yucras JUHHUA.
CkpemnBanue 4YHCTHIX JUHMNA. [ereposuc, wnm rubpugHas cuia. HepoacTBeHHOE CKpeliMBaHUE —
ayropuaunr. OtganéHHas ruOpuamsanuss M e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W IOJIy4eHue
HOJUIUIONOB. JIOCTHKEHUS CENEKIUN PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpaciab NPOU3BOACTBA. ['€eHHas MH)KEHepHus. OTambl  CO3JaHMS
pexomOunantHoi JIHK u TpaHcreHHbIX opranm3moB. Kierounas umxkeHepusi. KieTouHble KyJIbTYypBI.
MukpoxoHaIbHOE pa3MHOKEHHE pacTeHUH. Kionuposanue BBICOKOIIPOJYKTHBHBIX
CEJIbCKOXO035MCTBEHHBIX OpPraHU3MOB. DKOJIOTHYECKHE M 3Thdeckue npobdiiembl. MO — renernuecku
MOIU(HUIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHOB.

Tabnuupl u cxemsl: kapta «LIeHTpBI IPOMCXOKACHNUS U MHOI00Opa3usl KyJbTYpHBIX PAaCTEHUN»,
«[Toponpl mOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OtnanéHHas TUOpUIM3aIHD»,
«Pabotel akagemuka M. @. ManoBa», «llomumnonaus», «OO0beKkTbl OnoTexHomorun», «Kierounsie
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpynpoBaHUEe U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJSDKU IUIOJIOB U KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHUil,
rep6apuii «CernbCKOX03HCTBEHHBIE PACTECHHS.

JlaGoparopHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJbI M JOCTM)KEHMSI CEJEeKLIIMM pAacTeHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLUIO, IIJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEILIMYHOE XO035ICTBO,
71a00paTOpHI0 arpOyHUBEPCUTETA UIIU HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoIroNMOHHAsA OHOJIOTHS.

IIpennocslIku BO3ZHUKHOBEHHUS JBOJIIOLMOHHON TEOPHM. OBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B
Ouonornu. BriusiHIE HBOTIOMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTUH U APYTHX HAYK.

CupzerensctBa sBosmonuu. IlaneoHTomorndeckue: MoOCIEI0BAaTEIBHOCTh IOSBICHUS BUAOB B
NaJIEOHTOJIOTUYECKON JIETOMHNCH, ITepexoaHble (hopMbl. buoreorpapuueckue: cXoACTBO U pa3inyue GpayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHOIOTHMYECKHUEe: CXOJICTBA U pPa3lIMyus HMOPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTMYHBIE, PYJUMEHTApHbIE OpPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
MeTa0O0IMUECKUX MyTel y BCeX OpraHU3MOB.

OpomtonmonHas teopust Y. Jlapeuna. Ilpeanochuiku BO3HUKHOBEHHUS JapBHHM3Ma. JIBIOKylne
CHJIBI 3BOJIOLMM BUAOB MO JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE IPHU OTPAaHUYEHHOCTH PECYPCOB,
HeomnpenenEHHas U3MEHYMBOCTh, 00pH0a 3a CYIIIECTBOBAHNE, €CTECTBEHHBIA OTOOD).

Cunternyeckas Teopus sBostorun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkpososntornus. [lonynsnus kak eTuHUIA BUIa U 3BOJIOLUY.

JBwxyume cuiabl (GakTopbl) SBOJNIOLMU BUAOB B Hpupoie. MyTalMoOHHBIA mporecc u
KOMOHMHATHBHAS U3MEHUUBOCTb. [loMysIiOHHbIe BOTHBI U Ipeiid reHoB. M3omsauus 1 Murpamus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTop BOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yiabTaT 3Bojiouuu. IIpumepsl mnpucnocobieHuil y
OpraHu3MoB. ApoMopd03bl U UIH0AAATNI TAIIUH.

Bun wu Bunmoo6pasoanme. Kpurepum Buzma. OcHoOBHblE (OpMBI  BHI000pa30BaHMUS:
reorpaguueckoe, 3K0JI0rHUECKOe.

MaxkposBomtorusi.  DopMbl  3BONIONMM:  (puiIeTHYecKas, JAUBEPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpaTumMocTh 3BOIOLINY.

[IpoucxoxaeHne OT HeCHeNMAIU3UPOBaHHBIX HpeakoB. IIporpeccupyromas crnenuain3anus.
AnanTuBHas paguanys.

JdemoHcTpaumnu:

[Moptpetsr: K. JIunneit, XK. b. Jlamapk, Y. [apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mroep, A. H. CeBep1ios.

Tabmuuel n cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoAblliid MO3BOHOYHBIX



JKUBOTHBIX», «ApxeonTepurc», «Dopmbl OOprOBI 3a CylecTBOBaHHE», «ECTECTBEHHBIN OTOOPY»,
«MHoroo0Opa3ue coOpToB  pacTeHuil», «MHorooOpasue TOpPOJA  KUBOTHBIX»,  «llomymsiumy,
«MyTanMoHHass HM3MEHUYUBOCTH», «ApomMopdo3bl», «Wauoamantamuuy, «OOmas aereHepamus,
«/IBmxymme cuisl 3Bomonuny, «Kapra-cxema Mmapuipyra nyremectsus Y. Jlapuna», «bopnba 3a
cymecTtBoBaHue», «lIpucrnocoOneHHOCTs,  opraHu3MoBy, «l'eorpaduyeckoe  BUAO0Opa30OBaHUE,
«KOJIOTUYECKOE BU1000pa30BaHUEN.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0OP IJIOJI0B U CEMsIH,
Koyiekust «[IpuMepsl 3alIUTHBIX MPUCIOCOOTICHUN Y KUBOTHBIX», MOAETh «OCHOBHBIC HAIPABICHHS
IBOJIIOLINMY, 00bEMHAsA MO/IeTb «CTpOSHHE MOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, Kowiekuus «PopMbl COXPAaHHOCTH HUCKOMAEMBIX KUBOTHBIX U
pacreHui», wmognenp ammukanus «llepekpéct xpoMmocom», BiaxHbele Inpenaparel  «PasBurhe
HaceKoMoroy, «Pa3Butue JArymKku», MUKpornpenapar «J{po3oduia» (Hopma, MyTanuu GopMbl KPbLIbEB
Y OKpacKH Tena).

JlabGopaTopHble H MpaKkTH4YecKHe padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

JlaboparopHas paborta Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HHU. HaydHble runore3bl BOSHUKHOBEHMSI KU3HU
Ha 3emse: abuoreHe3 M MaHCIepMus. XUMHYECKas 3BOJIONUSA. AOHOTCHHBI CHHTE3 OPraHMYeCKHUX
BEUIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XHMHUYECKOM  SBOJIOIMUH.
Havaneubpie atanbl Ouonoruueckoit sBomouuu. ['unoresa PHK-mmupa. @opmupoBanue memOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble KiIeTku U ux sBostouns. @opMUpOBaHUE OCHOBHBIX
TPYIII XKUBBIX OPTAHU3MOB.

PazButue xu3nu Ha 3emiie o 3pam u nepuonam. Karapxeit. Apxeiickas U mpoTepo30MCcKas IpBbl.
[Taneozoiickass 3pa u e€ TmepHOAbl: KEMOPHICKUI, OpPIOBUKCKUNA, CHIYPUHCKUNA, JIEBOHCKHIA,
KAMEHHOYTOJIbHBIM, IEPMCKUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJI€OreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KiIuMaTa M TE€O0JOrMY4ecKuX mpoueccoB. (OCHOBHBIE JTallbl  3BOJIIOLUU
PacCTUTENBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUl M >KUBOTHBIX. llosiBieHue, pacuBer u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak oTpakeHue 3BOJIoLNU. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIbI
OpPraHU3MOB.

OBoIoIMs 4enoBeKa. AHTPOINOJIOrHs Kak Hayka. Pa3BuTue mpencTaBieHUN O MPOUCXOKACHUU
yenoBeka. MeTonpl u3ydeHus aHTpororeHe3a. CXOACTBa M pas3inyMsl 4YEJIOBEKAa W JKUBOTHBIX.
CucremaTnueckoe MoJ0KEHUE YeIoBeKa.

JBwxyume cuibl (pakTopsl) aHTpororenesza. HacnencTBeHHass U3MEHUMBOCTh M €CTECTBEHHBIN
ot0op. OO1IeCcTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPpyZa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaAMM W BETBH SBOJIIOIIMM YEJIOBEKA: aBCTpasionuTeku, YenoBek ymensid, YenoBek
npsaMoxoanmi, YenoBek HeaHIepTalbCKui, YenoBek pa3yMHbI. HaxXxogkm MCKOIaembIX OCTaTKOB,
BpeMs CYIIECTBOBaHMsI, 00JIaCTh pacpocTpaHeHusi, 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAMSL.

UYenoseueckne packl. OCHOBHBIC OONBIIHE pachl: €BpOINEOUAHAs (€BpaswiicKas), Herpo-
aBCTPAJIOUIHAS (3KBaTopuUanbHasi), MOHT'OJIOUIHAS (a3marcko-aMepUKaHCKas). Yeprsl
MPUCTIOCOOTIEHHOCTH TPEACTaBUTEeH YEeNOBEYECKMX pac K YCIOBHSM CyIIlecTBOBaHUA. EauHCTBO
yesoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabmuibl u cxemsl: «Bo3aukHOBeHHEe COTHEYHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHUPAY,
«PacturenbHas kierka», «KuBoTHas kieTka», «lIpoxkapuornyeckas kinerka», «CoBpeMEHHas cucTeMa
OpraHMyeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEpPT CTPOEHUS YEJOBEKAa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKa,
«/IpeBHerimue moan», «pesaue moany», «llepBbie COBpeMeHHBIE JTIOAN», «UeT0BEeYECKUE pachi».

Ob6opynoBanue: myspku «lIpoucxoxaenue yenoBeka» (OI0CThI aBCTPATONMUTEKA, TUTEKAHTPOIA,



HeaHAepTaliblla, KPOMaHbOHIIA), CIENKU WM W300paKeHUsI KaMEHHBIX OpYIHil MepBOOBITHOIO YellOBEKa
(kaMHHU-YOMIIEPHI, pyOuMIIa, ckpebia), TeOXPOHOJIIOTHYECKas Tabnua, KouieKuus «PopMbl COXpaHHOCTH
MCKOMAeMbIX KUBOTHBIX U PACTCHUI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktrueckas pabora Ne 1. «lM3ydeHue HMCKOMAEMBIX OCTATKOB PACTCHUH W >KUBOTHBIX B
KOJUIEKLIHSAX .

DOKCcKypcusi «DBOJIOLUSA OpPraHMYECKOro mupa Ha 3emie» (B €CTECTBEHHO-HAyUHBIM HWIIH
KpaeBeAuECKUil My3eil).

Tema 3. Opranusmbl 4 OKpYsKaloLas cpejaa.

DKoJOoTUsl Kak Hayka. 3ajadyd U pasfesibl SKOJOTHH. METOJbl HKOJIOTHYECKUX HCCIEeTOBaHUI.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 00uTaHus OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckne  ¢akropel. Kiaccupukamuss 3KOIOTHYECKUX — (aKTOpOB:  aOMOTHUYECKHE,
OHOoTHYEeCKUE U aHTpOINoreHHbIe. JleicTBrEe IKOIOTHYeCKUX (aKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (akTOphl: CBET, TEMIEparypa, BiIaxHocTh. Poromepuoansm. lIpucmocobienus
OpPraHU3MOB K JICUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHX B3aWMOJEHCTBHIA: KOHKYPEHIHUS, XWIIHUYECTBO,
cum6buo3 u ero ¢opmel. [lapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HadYeHHWE OWMOTHYECKUX B3aMMOJCHCTBUM  JIs
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKHU MONyasiuuu. OCHOBHBIE [TOKA3aTEIH MOMYJISIIIUN: YUCIEHHOCTD,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMUKA YHMCICHHOCTH MOMYJSALUUU U €€
perymsiuus.

JdemoHcTpanum:

[optpetsr: A. 'ymbonear, K. @. Pynse, J. I'ekkens.

Tabmumper 1 cxemsbl: kapta «[Ipupomgnbie 30HBI 3emin», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doroneprogusm», «llonmymsinuny», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJISIHH HH(Y30puu-
Tyenskuy, «Ilumesslie nenm.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHast pabora Ne 3. «Mopdonornyeckre OCOOEHHOCTH PACTEHUM M3 pa3HBIX MECT
oOUTaHUMY.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «[Tofcu€T MIOTHOCTH MOMYJIALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuoineHo3. CTpyKTypsl OHOIIEHO3a: BUJIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunsl-nomuHanTel. CBs3M B OHMOLIEHO3E.

Okojoruyeckue cucreMbl (9kocuctemsl). Ilondarne 00 dkocuctemMe U OHOreoLEHO3E.
QDYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, penyleHThl. Kpyrosopor
BEIIECTB M TOTOK SHEPruu B dKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOcuUcTeMbl. IluieBbie
nenu U cetd. OCHOBHBIE TMOKA3aTeNN SKOCHCTEMBI: OrMomacca, IPOAYKIH. DKOJIOTHUYECKUE MTUPAMHIbI:
IPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA IKOCUCTEM: YCTOMYHMBOCTh, CAMOPETYJISIUS, Pa3BUTHE.
Cykueccusi.

[IpupomHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M PEK. OKOCHCTEMa XBOWHOTO  WJIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE  JKOCHCTEMBI. ATposkocucTeMbl. YpOoskocucrteMbl. buonoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3ue kak ¢akTop yCTOWYMBOCTH dKOocUCTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. ['panuiiel, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemecTBO U ero ¢yHknuu. OcoGeHHOCTH Ouocdepbl Kak 1o0anbHOM 3KocucTeMbl. JlMHaMuveckoe
paBHOBecHe U oOpaTHasi CBsI3b B Orocgepe.

KpyroBopoThI BemecTB 1 OMOre0XUuMHUYECKUE IIUKIIbI SJIEMEHTOB (YIiepo/ia, a30Ta). 30HaJIbHOCTb
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBedectBO B Ouocdepe 3emnn. AHTPONOTeHHBbIE W3MEHEHHs B Ouocdepe. [mobanbHbIE



9KOJIOTUYECKHE MTPOOJIEMBI.

CocymecTBoBaHue mpupoabl u yenoBeuecTBa. CoxpaHeHHE OHMOPa3HOOOpa3us KaK OCHOBA
ycroiunBoctd Ouocgepbl. OCHOBa palOHAJIBHOIO YIPABICHHUS HPUPOJHBIMH pecypcaMH U HX
UCIOJIb30BaHue. JlocTrykeHus: OMOJIOrUM U OXpaHa IPUPOJIBIL.

JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupel n cxemsl: «llumesble nenu», «buomeHo3: coctaB U CTpyKTypa», «lIpuponHsie
coobmiectBay, «llenu nmuTaHusy, «Konoruyeckas nupamuaa», «buocdepa u deroBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOIO Jeca», «JKocucTeMa XBOWHOro Jieca», «bHoOLeHO3 BomoéMay», «ArpoLEeHO03Y,
«[IpuMepHbIE aHTPONOIeHHbIE BO3JEHCTBUA Ha HpPUPOLY», «BakHelllne HCTOYHUKU 3arpsi3HEHHs
BO3/yXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelas cocTaBisitonas onocdepsn», «PakTopsl Aerpaganuu
nouB», «llapHukoBbIll >pdexT», «DakTopbl pagUMOaKTUBHOIO 3arpsi3sHeHHst Ouocdeps», «OOmas
CTpyKTypa Ouocdepbi», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOCHEPHI»,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupozae».

ObopynoBanue: Mojenb-anuMKanus «TunuuHele OMOLEHO3B», Tepbapuil «PacTuTenbHbIE
cooOuiecTBa», Koyuiekuu «buoneHos», «Bpeaurenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYP»,
repOapuy ¥ KOJUICKIIMH PACTCHUH M KUBOTHBIX, MPUHAUICKANNE K PAa3HBIM 3KOJOTHYECKUM TPYIIIam
onHoro Buna, Kpacnas kuura Poccuiickoit @eneparuu, U300pakeHuss OXpaHIEMbIX BUAOB pacTeHUH U
KUBOTHBIX.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosan4yectBo 4yacos JeATeJIbHOCTD YYHUTEJISI ¢ y4eTOM
HanmenoBanue .
No Kontpoap IIpakrn PaGoveil NporpaMMbl BOCHHTAHHS
o/ PA3AEI0B H TeM B
ro Hbl YecKH
NPOrpaMMblI cero N cekne
padoThI padoThI
-II0JIEP>KAHUE B KOJUIEKTHBE
JIEJI0BOM, IpyKento0HOM aTMoCc(epsl;
-IIOCTPOEHUE BOCIUTATEIBHON
esITEJIBHOCTH C YUYE€TOM KYJIbTYPHBIX
1 bronorus kak Hayka 2 1 0.5 A . - Y1 YABTYP
pa3auuuii JeTel, I0J0BO3PACTHBIX U
WHIUBUIYAIbHBIX OCOOECHHOCTEIH;
-aHaJIU3 PEAJBLHOIO COCTOSHUSA JEIl B
y4eOHOM KJ1acce/TpyIIne;
-IIOCTPOECHUE BOCIIMTATEIILHON
JESATEIIBHOCTH C YUYETOM KYJIbTYPHBIX
5 JKuBble cucTeMbl U UX 1 pa3Inuui AeTe, MOJI0BO3PACTHHIX U
OpraHu3anus WH/IMBUYaJIbHBIX OCOOCHHOCTEH;

-aHaJIN3 PEaIbHOTO COCTOSHUS JIeT B
y4eOHOM KJ1acce/Tpynrie;

-TIPUBJICYCHNE BHUMAHUS
00y4aromuxcst K IEHHOCTHOMY
acIIeKTy N3y4aeMBbIX Ha ypOKax
SIBJICHUI, OpraHu3aius ux padoTsl

C TOJTy9aeMoi Ha YPOKe COITUAITEHO
3HAYMMO HH(popManuei;

8 1 OOy IeHHEe 00YJarOIIUXCSI
co0JII0/1aTh Ha YPOKE OOIIETPUHSATHIE
HOPMBI TIOBEJICHUS, TIPABUIIA
OOIIEHUS CO CTApPIIUMHU

Y CBEpCTHUKAMH, IPUHIIATIBI y4eOHOM
JUCLMTUTMHBI U CAMOOPTaHU3aIHH;

- HAXOXK/ICHHE IIEHHOCTHOTO acIeKTa

3 XMUMHYECKHU COCTaB U
CTPOEHUE KIETKH




y4eOHOT0 3HAHUS U HH(OPMAIUH,
obecreyeHne ero NOHUMaHus 1
NepeKUBaHUS 00YIAFOIIUMHUCS

X(HSHCI[CHTCHBHOCTB
KICTKHU

PasmHoOxXeHUEe 1
5 WHJIUBUyAIbHOE
pa3BUTHE OPraHU3MOB

-[IPUBJICYCHNUE BHUMAHUS
00y4aromuxcst K HIeHHOCTHOMY
aCIIeKTy M3Y4aeMbIX Ha YpOKax
SIBJICHU, OpraHu3anus ux padoThl
C MOJTy4aeMOH Ha ypOKE COIMAIBHO
3HAYMMO HH(pOpMaIHEH;

-IIOCTPOECHUE BOCITUTATEIBHOMN
NIEATEIIFHOCTH C YUYETOM KYJIBTYPHBIX
pa3nuymii JeTei, MoJI0OBO3PACTHBIX U
WHIMBHTyJIbHBIX 0COOCHHOCTEH;
-aHaJIN3 PEaJIbHOTO COCTOSHUS JIeN B
yueOHOM KJIacce/TpyIIIe;

HacnencrBeHHOCTD U
6 U3MEHUYUBOCTH
OpPraHu3MOB

Cenekuusi OpraHu3MOB.
OCHOBBI OMOTEXHOIOTUA

8  PesepBHOe Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KJIACC

HaumenoBanue
pa3aesioB U TeM
NPorpamMmbl

34 4 4

KoaunuecTBo uacoB

Bcero
HbIe yecKHue

padoThI padoThI

- pa3BUTHE [IECHHOCTHOTO OTHOLICHUS
K 3HaHUSM KaK HHTEJJICKTYAIbHOMY
pecypcy, o0ecrieunBaronemMy
Oynylilee 4elnoBeKa, Kak pe3yjbTary
KPOIOTJIMBOTO, HO YBJIEKATEILHOTO
y4eOHOro Tpyia

-[IPUBJICYCHNUE BHUMAHUS
00y4aroIuxcs K IEHHOCTHOMY
acIIeKTy M3y4aeMbIX Ha YpOKax
SIBIICHHIA, OpTaHU3aIHs UX paboThI

C MOJTy4aeMOH Ha ypOKE COIMAIBHO
3HaYUMON HH(pOpMaLHEel;
-Mo0yX/IeHne 00yUarOIIUXCs
coOiroaaTh Ha ypoKe OOIIEeTIpUHSTHIE
HOPMBI TIOBEJICHHUS, TIpaBUIIa
OOLIEHUS CO CTapUIMMH U
CBEPCTHUKAMM, IPUHIUIBI y4eOHOMH
JVICIITUTMHBI ¥ CAMOOPTaHU3aIHH;

- HAX0XKJICHHE [IEHHOCTHOT'O acCIeKTa
y4ueOHOro 3HaHMs U UH(pOpMaIuHy,
oOecrieyeHue ero NOHUMaHus 1
nepekKUBaHUs 00YJIarOIIUMUCS,;

- pa3BUTHE [IEHHOCTHOTO OTHOIICHHS
K 3HAaHUAM KaK UHTCIJICKTYAJIbHOMY
pecypcy, odecreurBaronemMy
Oymylinee 4enoBeKa, Kak pe3yabTary
KpPOTOTJIMBOTO, HO YBJIEKATEILHOTO
y4eOHOTO Tpyia

JlesiTeIbHOCTD YYUTEJISl ¢ Y4€TOM

KOHTpOJ]I) HpaKTI/I paﬁoqeﬁ nporpaMmMbl BOCIIUTAHUSA




1 DBOJIIOLUOHHAS OUOJIOT U

Bo3HukHOBEHUE U
pa3BUTHE KU3HU Ha 3emiie

0.5

-1oJiep>KaHNEe B KOJJIEKTHBE
JIeNIOBOH, IPpYKeM00HO0M aTMochepsr;
-IIOCTPOECHHUE BOCITUTATEIBHOMN
JESITETLHOCTH C YYETOM KYJIbTYPHBIX
pazIu4uil AeTei, MOJIOBO3PACTHBIX U
WH/IMBUYAJIbHBIX OCOOCHHOCTEH;
-aHaJIN3 PEaJIbHOr0 COCTOSHUSA eIl B
y4eOHOM KJIacce/TpyIiIe;

-PUBJICYCHNE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
ACTICKTYy M3YYaeMbIX Ha YPOKax
SBIIGHUH, OpraHu3alus uX paboThl

C MOJIy4aeMoi Ha YPOKE COIMAIbHO
3HAYUMOU MH(pOpMaIen;
-oOyKJIeHnEe 00yJarOIUXCs
coOroaTh Ha ypOKe OOIIEeTIPUHSATHIC
HOPMBI ITOBEICHMSI, TTPABUIIA OOIIICHUS
CO CTapIIMMU U CBEPCTHUKAMHU,
MIPUHIIAITE] YIeOHOU TUCITUTUTHHBI

Y CaMOOpraHHU3aIuy;

- HaXOXKJICHHE [IEHHOCTHOTO acIeKTa
yueOHOro 3HaHus U HH(pOpMaIUH,
oOecrieyeHye ero NOHUMaHus 1
nepeKuBaHus 00y4aroUMUCS;

Opranusmsl 1
OKpy’Karolas cpeaa

CooOmiecTBa 1
JKOJIOTUYECKUE CUCTEMBI

-o0yX1eHne 00yUJaroInuXCst
coOiroaaTh Ha ypoKe OOIIETIPUHSATHIE
HOPMBI TOBEACHUS, IPAaBUIIAa OOLICHUS
CO CTapIIMMHU B CBEPCTHUKAMH,
NPUHIUIB Y4eOHON AUCIUTUTNHBI

¥ CaMOOpPTaHH3aIHH;

- HAX0XKJICHHE LIEHHOCTHOT'O acCIeKTa
yueOHOro 3HaHUs U HH(pOpMaIuHy,
oOecrieyeHue ero NOHUMaHus 1
NepeKUBaHUS 00YJIAFOIIUMHUCS

-Opra"u3anusi paboThl 00YJarOITUXCS
C COLMAJIBHO 3HAYMMOU
uH(popmanren — odcyxJieHue,
BBICKA3bIBAHUE MHEHUS,

- HaXOXKJICHHE [IEHHOCTHOTO acIeKTa
yueOHOTro 3HaHUs U WH(OpPMAITUH,
obecrieueHne ero MOHUMAaHUS 1
nepeKuBaHusl 00yJaroIUMUCS;

5) PesepBHOe Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
ypoka
1 buosorus B cucreme Hayk

2 CrapToBasi THATHOCTHKA




MeTopl TO3HAHUS )KUBOU IPUPOBL. [Ipakmuueckas paboma Ne 1 « Mcnonvzosanue paziudHulx

3 Memo008 npu uzyyeHuu OUoI02ULecKuUx 06veKmosy. buonorndecknue CUCTEMBI, TPOIECCHI U UX
U3y4eHUe

4 XuMHYeCcKui cocTaB KJIETKU. Bosia u MUHepaibHbIE COH

5 benku. CoctaB u cTpoeHne OCIKOB

6 DepMeHThI — OMOJIOTHYECKHUE KaTallu3aTopkl. Jlabopamophas paboma Ne 1 « H3yuenue
Kamaaumuyeckol akmusHocmu hepmenmo8ay

7 YraeBogsl. JIunuasl

8 HyxknennoBeie kucinotel. ATO

9 HcTopus u Metoabl n3yuenus kietku. Knerounas teopust

10 KneTka kak 1esoctHas )KuBasi cucrema
CtpoeHune 3yKapuOTHYECKON KIICTKH. Jlabopamophas paboma Ne 2 «H3yuenue cmpoeHnus

11 KAeMOK pacmenutl, HCUBOMHBIX, 2pUub08 u baxmeputi N00 MUKPOCKONOM HA 20MOBLIX
MUKDONpenapamax u ux Onucanuey

12 OOMeH BelecTB UM METaboJIu3M

13 ®dortocuHTe3. XeMOCHHTE3. DHEPreTUUeCKuil 00MeH

14 JKvzuennsrit Uk kietku. Jlenenue kietku. Mutos. Jlabopamopnas paboma Ne 3
«Habnodenue mumosa 6 Kiemkax KOHYUKA KOPewKa JyKa Had 20MO8blX MUKDONPENnapamaxy

15 buocunres 6enka. Peaknus MatpuyHoro cuHTe3a. TpaHcasanus — OMOCHHTE3 Oelika

16 Kontpoabnas padora Ne 1 nmo paszneny «7Ku3HeaesTeJIbHOCTD KJICTKH

17 Hexnetounsie hOpMbI )KU3HH — BUPYCHI

18 ®DopMBbI pa3MHOKEHHUSI OPTaHHU3MOB

19 Meiio3

20 OO6pasoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. OmiogoTBopenue. Jlabopamopuas paboma Ne 4
«H3yuenue cmpoenus noioswix K1emokK Ha 20MO8blX MUKPONPENnapamax

21 WuauBuayaibHOE pa3BUTHE OPraHU3MOB

22 KonTpoubsHnasi padora Ne 2 o pasneny «PasMHOKeHHe H MHANBHIYaJIbHOE Pa3BUTHE
OPraHu3MoOB

23 ['eHeTHKa — HayKa O HACIEACTBEHHOCTH H U3MEHUNBOCTH

24 3aKOHOMEPHOCTH HACJIETOBAHMS MIPU3HAKOB

25 MoHorudpuaHoe CKpeluBaHmue

26 JuruOpuHoe ckpenuBaHie. 3aKOH He3aBUCHMOT'O HACJICIOBAHHMSI IPU3HAKOB
CueruieHHOe Hacjel0BaHUEe PU3HAKOB. Jlabopamopnas paboma Ne 5 «H3yuenue pe3ynrsmamos

27 MOHOUOPUOHO20 U OUSUOPUOHO20 CKPEWUBAHUS Y OPO30GDUIbL HA 20MOBbIX
MUKpONpenapamaxy

28 ['eneruka nmona. HacnenoBanue mpu3HAKOB, CIETIICHHBIX C TTOJIOM
N3menunBocTh. HenacnencTBeHHass ”3BMEHUNBOCTD. Jlabopamopnas paboma Ne 6. U3yuenue

29 MOOUDUKAYUOHHOU UBMEHUUBOCMU, NOCMPOEHUEe 8APUAYUOHHO20 PAOd U 8APUAYUOHHOU
KpUBOU»

30 HacnencrBennas u3BMeHYMBOCTD. Jlabopamopuas paboma Ne 7. « Ananuz mymayutl y
0p030unbl HA 20MOBLIX MUKPONPENAPAMAax»

31 ['eneTnka yenoBeka

32 I'onoBasi KOHTPOJIbHASI padoTa

33 Cenexnus Kak HayKa U TpoIece

34 MeTo/IbI U JOCTHIKCHHS CEICKITUN PACTCHUH W KHUBOTHBIX. BHOTEXHOJIOTHS KaK OTpacihb

MIPOU3BOJICTBA

11 KJIACC




Tema ypoka

ypoka

1 OBOIIOLUSA U METOABI €€ U3YyUEHUS

2 HcTopus pa3BuTHs NpeACTaBIECHUI 00 3BOIIOLIUN

3 MUKpPO3IBOIIOIHS

4 [Tonmymnsiuust Kak syeMeHTapHas eAUHHIA BUA U 3BOIIOLUH. Jlabopamopnas paboma Ne |
«Cpasnenue 61008 no MOpPon02ULecKoOMy KPUMepuio»

) JBmxyiue cuitbl (3IeMeHTapHbIe (PAKTOPHI) SBOIIOIUH

6 EcrecTBenHsblIi 0TOOp 1 €ro Gopmbl

7 PesynbraThl 3BOMIONNN: TIPUCTIOCOOIEHHOCTS OPraHU3MOB U BH1000pa3zoBanue. Jlabopamopnas
paboma Ne 2 « Onucanue npucnocoOIeHHOCmU Op2aHusma U e€ OMHOCUMENbHO20 XapaKmepay

8 Hanpasienus u myTu MaKpOIBOJIOIUH

9 HeobpaTumocTs 3BOMIONNAN

10 Hcropus xku3HMU Ha 3emiie 1 METO/Ibl €€ N3y4eHUs

11 ['nnoTe3bl NPOUCXOXKICHUS KU3HU Ha 3emiie

12 Pa3Butue »u3HU Ha 3eMiie 10 3paM U [epuoiamMm

13 OCHOBHBIE ITaITBI YBOJIOIUH PACTUTEILHOTO M JKHBOTHOTO MHPA. Ipaxmuyeckasn paboma Ne 1
«H3yuenue uckonaemuvlx 0OCmamrKo8 pacmerull U HCUBOMHBIX 8 KONEKYUAX)

14 CoBpeMeHHast cUCTeMa OPraHuuecKoro Mupa

15 DBOJIOIKS YeTIOBEeKa (aHTPOIIOTEHE3)

16 JBuxyiue cuibl (pakTopbl) aHTPONOreHe3a

17 OCHOBHBIE CTaJIH BOJIIOLIUH YEJIOBEKa.

18 YenoBedyeckue packl U MPUPOAHBIEC aAaNTaIllHA YeTI0BEKa

19 KonTpoubHnas padora Nel no pasneny «Bo3HNKHOBeHHe U pa3BUTHE KU3HH Ha 3eMiie»

20 DKoJoTHs Kak HayKa

21 Cpenpbl oOuTaHus U 3KOJIOrHYecKrue (HhakTopbl
Aobuotuyeckue haxktopsl. Jlabopamoprnas paboma Ne 3. «Mopghonocuueckue ocobennocmu

22 pacmenuti u3 pasHvlx mecm ooumanusy. Jlabopamopuas paboma Ne 4. « Biuauue ceema nHa
POCM U pazsumue 4epenKos Koieycay

23 buotnyeckue pakTops

24 DKOJIOrHYecKre XapaKTepUCTUKU Nonyasiuun. [Ipakmuueckas paboma Ne 2 «Iloocuém
NIOMHOCIU NONYIAYULL PAZHBIX 8UO08 PACEHUI )

25 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3

26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

97 OCHOBHBIE TIOKA3aTeIH HIKOCUCTEMBI. DKOJOrHYecKue nupaMuisl. CBOMCTBA 3KOCUCTEM.
Cykueccus

28 [TpuponHbIE SKOCUCTEMBI

29 AHTpPOTIOTEHHBIE YKOCUCTEMBI

30 I'onoBasi KOHTPOJIbHAs padoTa

31 buocdepa rnodanpHas sxocucTemMa.

32 3aKOHOMEPHOCTH CYIIECTBOBAHMSI OHOC(hEpbI

33 YenoseuecTBo B Onocdepe 3emin

34 Cocy1iecTBOBaHUE PUPOJIBI U YE€TIOBEYECTBA

B denepanbHbIX M pernoHalbHBIX NPOLEAYpax OLEHKH KayecTBa OOpa30BaHUs HCHOJIb3YEeTCs
nepeueHb (KoaudukaTrop) pacmpeleNeHHBIX IO KiaccaM HpOBEpsSEMBIX TpPeOOBAHUN K pe3ylbTaTam




OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOW MPOTPaMMBI CPEIHErO OO0IIero oOpa3oBaHUS H DIEMECHTOB
COJIeprKaHusI 10 OMOJIOTHUH.
IMPOBEPSEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI
NMPOrpaMMbl CpeHero 001ero ooOpa3oBaHus

ChopMupoBaHHOCTH 3HAaHUI O MECTE W POJIM OUOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U HAYYHOTO MHMPOBO33PEHHS, O BKJA/J€ POCCHICKHX U 3apyOekHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OWOJIOTHH; (PYHKIMOHAIBHONH T'PaMOTHOCTH YENOBEKa JUIs
peleHus KU3HEHHBIX 33/1a4

YMeHHue pacKkpbIBaTh COAEp)KaHUE OHMOJIOTHYECKMX TEPMHUHOB M TIOHSTHM: JKU3HB,
KJIETKa, OpraHu3M; MeTabonu3Mm (0OMEH BEIIeCTB U MpEeBpallleHue SHEPruu),
romMeocrtas  (camoperyisuMsi), ypOBHEBas  OpraHu3alus  JKUBBIX  CHCTEM,
CaMOBOCITPOU3BE/ICHHE (PETPONYKIHUs), HACIEACTBEHHOCTh, M3MEHYMBOCTb, POCT U
pa3BuTHE

YMeHue uznaratb OMOJIOrHYECKUe TeOpuu (KIETOYHasi, XpOMOCOMHAsl, MyTallMOHHAs),
3akonbl (I. Menpens, T. Moprana, H.WM. BaBunoBa) u ydenus (0 UEHTpax
MHOroo0Opa3usi M NPOUCXOXKJIEHUS KylabTypHbIX pacteHuii H.M. Basuiosa),
OINPEACIIATh I'PAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM

YMeHue BJIaACTb MCETOHAAMH HAYYHOI'O IIO3HAHUA B Oouoaoruu (Ha6JHO,Z[eHI/IC u
OIMMMCAHUC JKHUBBIX CHUCTEM, IIPOLECCOB U SIBJICHI/If/'I; opraHusanusa MW HOPOBCIACHUC
OMOJIOTUYECKOr 0 OKCIICPUMCHTA, BBIABMIKCHUC TI'MIIOTC3bI; BBLIABJIICHUC 3aBUCHMOCTH
MCKAY HCCICAYEMBIMU BCJIMYWHAMU, 00BSACHCHHE IMMOJIYYCHHBIX PEC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeopI/Iﬁ " 3aKOHOB; YMCHHC ICJIaTh BBIBOJbBI Ha
OCHOBAHHH IMOJTYYCHHBIX peBy.TIBTaTOB)

YMeHHe BBIACTATh CYNICCTBEHHBIC IPH3HAKKM BUPYCOB, KIETOK TMPOKApPUOT U
BYKapI/IOT, OJHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpFaHI/ISMOB; OCO6CHHOCTI/I HpOHeCCOB
oOMeHa BEIIeCTB M NPEeBpalleHus] YHEPTHU B KJIETKE, (POTOCHHTE3a, TNIACTHYECKOTO U
SHEPreTHYECKOr0o OoOMeHa, XEMOCHHTe3a, MHT03a, Meho3a, OIUIOJI0OTBOPEHHUS,
Pa3MHOKCHUs, HHMBHIyaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3)

YMeHue npuMeHSTh N0JTy4YeHHbIE 3HaHUS AJ1s1 00bSICHEHHs OMOJIOTrMUECKUX MPOLIECCOB
U SBJICHUH, JUIS MPUHATUS TMPAKTUYECKUX PEIICHUH B IMOBCETHEBHON JKM3HU B IEIISX
oOecrieyeHnss OE30MACHOCTH CBOETO 37I0POBbS M 3/I0pOBbSl OKPYXKAIOLIUX JIHOJIEH,
COOJIIOIGHUSI HOPM TPaMOTHOTO IIOBEICHUS B OKpYXKAalOIIeH MPHUPOIHON cpene;
NOHUMaHHE HEOOXOIMMOCTH HUCIOIb30BAHUS JOCTHKEHUNH COBPEMEHHOW OMOJIOTHUU U
OMOTEXHOJIOTHIA ISl PAIMOHAIBHOTO MTPHPOIOTIOITB30BAHHS

YMeHne pemarh dJIEeMEHTapHbIE TeHETHYeCKHe 3aaud Ha MOHO- M JUTHOpHIHOE
CKpEeIMBaHME, CIICIJICHHOE HAaCJI€OBaHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO
CKPEIMBAHMS TS TIPeACKa3aHusl HAaCcJIeTOBaHMsI IPH3HAKOB Y OPTaHU3MOB

YMeHne BBIONMHATH JIAOOPATOPHBIE W TMPAKTHUECKUE PAa0OTHI, COOIOAATH IMpaBHiIa
npu paboTe ¢ yueOHBIM U JJAOOPaTOPHBIM 000PYAOBaHHEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO OHOIOTHYECKOTO
COZEp)KaHUsSA, BKIIIOYAIOLIYIO IICEBJAOHAYUYHbIC 3HAHUS W3 PA3IUMYHBIX HMCTOYHUKOB
(CMU, Hay4HO-TIONMYJSAPHBIE MaTEpPHaNIbl); OTUYECKHE AaCIEKThl COBPEMEHHBIX
UCCJICIOBAaHHUI B OMOJIOTUH, METUITUHE, ONOTEXHOJIOTUU
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YMmeHue co3gaBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Ias
OHOJOrNYeCKy0 HH(OPMALIMIO U3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO HCIIOIb30BATh
NOHSATUIHBIN annapaT OMOJIOTHU




11 KUIIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOM
MPOrpaMMbl CpeiHero 001ero o0pa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYyYHOT'O 3HAHHS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U HAYYHOTO MHPOBO33PEHHS, O BKIA/J€ POCCHHCKHX U 3apyOekHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OHOJIOTUH; (PYHKIMOHAIBHONH T'PaMOTHOCTH YENOBEKa JUIs
pelleHus )KU3HEHHBIX 3a/1a4

YMeHue packpbeIBaTh COJIEpPKaHWE OMOJOTMYECKMX TEPMHUHOB W TIOHSTHH: BHI,
MONYJIsAKs, TEeHO(MOH, DSBOJIONMSA, ABWXKYIHE CHUIbl ((PakTophl) IBOJIOINUH,
NpUCIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHHE, HKOJOTHYECKUE (HaKTOPHI,
9KOCHCTEMA, MPOAYIICHTBI, KOHCYMEHTBI, PEAYIICHTHI, IIEMTH MUTAHUS, SKOIOTHYEeCKast
nupamua, OnoreoreHos, ornochepa

YMenue wuznaratb Ouosiornyeckue Teopuu (3BoitouuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUS SBOJIOLUH), 3aKOHbBI M 3aKOHOMEPHOCTH (3apOAbIIIEBOrO
cxoncrea K.M. bapa, uepenoBaHus INIaBHBIX HallpaBiIeHUN U myTed sBosronuu A.H.
CesepuoBa, yueHus o Ouocdepe B.M. Bepnanckoro), ompenensts IpaHHUIBI HX
IIPUMEHUMOCTH K KUBBIM CUCTEMAM

YMmenue BJIaACTb MCTOJaMH HAYYHOI'O IIO3HAHUA B Onooruu (Ha6JHOI[eHI/IG n
OIIMCAHHUC JKHUBLIX CHCTCM, IIPOLECCCOB H HBHCHHﬁ; OpraHus3anusa U IIPOBCACHUC
OMOJIOrTYECKOro OKCIICPUMCHTA, BBIABWIXCHUC T'HMIIOTC3bI;, BBLIABJICHHUEC 3aBUCHUMOCTHU
MCXKAY HCCICAYCMbIMU BCIIMYMHAMU, 00BsACHEHHE MOJIYUYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpI/II\/JI M 3aKOHOB; YMCHHC ACJIaTh BBIBOJAbLI HA
OCHOBAHHH IMOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHne BBIIENATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHUS OHMOJIOTHYECKHX OOBEKTOB:
BUJIOB, HOMYJSALUMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOI€OLIEHO30B H
IKOCHCTEM; OCOOEHHOCTH MPOIIECCOB HACIIEACTBEHHOW N3MEHUYMBOCTH, €CTECTBEHHOTO
orbopa,  BHI000pa30BaHMs,  MPHUCIOCOOJEHHOCTH  OpPraHU3MOB,  JIEHCTBHS
HKOJIOTHYECKUX (PAKTOPOB HAa OpraHW3MBbI, IEpEHOCA BEIIECTB M TOTOKA SHEPTHH B
HKOCHUCTEMAaX, aHTPONOIeHHBIX M3MEHEHHHl B HKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne npuMeHSTh MMOJTyYeHHbIE 3HAHUS 11 OOBSICHEHHS OMOJIOTHYECKUX MTPOIIECCOB
U SIBJICHUH, U1 MPUHATUS MPAKTUUYECKUX PEIIEHHH B MMOBCETHEBHOM >KU3HU B IEIAX
obecrieueHnss 0€30MAaCHOCTH CBOETO 370POBBSI M 3/I0POBbS OKPYKAIOIIMX JIOJCH,
COOJIIOJIEHHsI HOPM T'PaMOTHOTO MOBEACHHMsSI B OKpYXKarolled NpUPOIHON cpee;
MOHWMaHHE HEOOXOJIUMOCTH HCIOJBH30BAHUS JIOCTHIKCHUH COBPEMEHHOW OWOIIOTHH
JUIsl PallMOHAIBHOTO MPUPOIOTIONIb30BAHMS

YMeHue pemarh 3JeMeHTapHble OMOJIOrMYecKHe 3a/1a4M, COCTaBIATh CXEMbI IEpeHoca
BEIIECTB U SHEPTUH B dKocHcTeMax (L[eNH MUTaHus)

YMeHne BBIOMHATH JIAOOPATOPHBIE W TPAKTHUECKUE PAa0OTHI, COOIOAATH IMpaBHIIa
pu paboTe ¢ yueOHBIM U JJAOOPAaTOPHBIM 000PYAOBaHHEM
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YMeHHne KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATh HH(POPMAIHIO OHOIOTHYECKOTO
COJACPpIKaHNA, BKIHOYAIOIMIYIO IICCBAOHAYYHBIC 3HAHUA H3 PA3JIMYHBIX HMCTOYHHKOB
(CMH,  HayuyHO-TIONYJISpHBIE  MaTepHalbl);  paccMaTpuBaTh  IJI0OAIbHbIE
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHHIO K HHUM
COOCTBEHHYIO MO3UIINIO

YMeHnne co3naBaTh COOCTBEHHBIE THCBMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mmas

OuoNornyeckyro HH(GOPMaIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HMCIIOJIb30BaTh
NOHSTUHHBIN anmapatr 6MOJIOTUU

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA




10 KUIACC

Kon IlpoBepsieMblii 3JIeMEHT CO/lepKaHUS
1  buonorus kak Hayka
11 buonorus — Hayka o )uBoi npupoze. Pons Ouonoruu B popMupoOBaHUN COBPEMEHHON HAyYHOM
KapTuHbl Mupa. Cucrema OMOIOTHUECKUX HAYK
19 MeToapl TO3HAHUS JKUBOM MNpUPOAbl (HAOIIOJEHHE, SKCIEPUMEHT, OIHMCAHHE, H3MEpEeHHe,
Kiaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX )
2  JKuBble cMCTEMBI U MX OpraHU3aIHs
21 JXussie cucreMsl (OHMOCHCTEMBI) KakK MpeaMeT u3ydeHus Omosioruu. CBOHCTBa GHOCUCTEM U UX
"~ | pazHOOOpazue
29 YpoBHHM OpraHu3anyu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIIETOYHBIH, OpraHU3MEHHBIH,
' MONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEpHBIT
3 | XUMHYECKHil COCTaB U CTPOEHUE KIETKU
XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE DIIEMEHTBI: MAaKpOIJIEMEHThI, MUKPOAJIeMEHThI. Boma
3.1 wu muHepanbHbIe BemecTBa. OyHKINMN BOJBI M MUHEPAIBHBIX BEHIECTB B KieTke. [loanepxanue
OCMOTHYECKOro OanaHca
benku. CocraB u crpoeHue OenKkoB. AMHHOKUCIOTHI — MOHOMEpHl OenkoB. HesameHumble u
3aMEHHUMbIE AMMHOKHUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAS, BTOPWUYHAs, TPETUYHAsT W YETBEPTHUHAS CTPYKTypa). XUMHUYECKHE
3.2 cBoiicTBa OenkoB. bruonornueckue GpyHKIIH OEITKOB.
@depMeHTsl — Ouonormyeckue katanuzartopbl. CtpoeHue (¢GepMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  crenupuaHocts.  Kodepmentsl. Burtamunbel.  Oriawuus — GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIU3aTOPOB
VYrneBoabl: MoHOcaxapuabl (TJIrOKO03a, pubo3a W JAe30KcHpuO03a), AMcaxapuabl (caxaposa,
JIAaKTO03a) M TMonMcaxapuipl (Kpaxmaj, IJIMKOTeH, Le/uloo3a). buomornyeckue ¢QyHKIUU
33 YIICBOJIOB.
Jlununel: TpUriMuepuabl, crepousl, (ochonunuasl. ['mapodunbHO-rUAPOPOOHEIE CBOMCTBA.
buonornueckue pynxium mununoB. CpaBHEHUE YIIIEBOIOB, OEIKOB U JMIINUOB KaK HCTOUHUKOB
SHEPrUU
34 Hyxneunosbeie kucnorel: JJHK um PHK. Hykneornael — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
' Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. AT®: ctpoenue u pyHKIMN
3.5 Iwuromorus — Hayka o kietke. Kinerounas reopusi. MeTopl H3y4deHUS KIETOK
36 Knerka kak nenoctHas »uBas cucrema. OOmue NpU3HAKM KIETOK: 3aMKHYyTas Hapy)KHas
MemOpaHna, monekynsl JIHK kak reneTnueckuit anmapar, cucTeMa CUHTe3a Oeska
Tunbl  kJIeTOK:  dyKapuoTHYeckas M INpokapuoTudeckas. (OcCoOEHHOCTH  CTPOCHMS
3.7 mpoxapuotnieckoil kietku. Kierounast ctenka 6aktepuii. CTpoeHHE dYKapHOTHUECKOW KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHOM, )KUBOTHOM U TPUOHON KIIETKH
IToBepXHOCTHBIE CTPYKTYpBhl KJIETOK — KJIETOYHas CTeHKa, TIJMKOKAIMKC, HX (QYHKIHH.
[Tnazmatuveckass memOpana, e€ cBoWctBa W (QyHKiuU. I[luTomnmasmMa u e€ oOpraHoubl
38 OnHoMeMOpaHHBIE OpraHOM[BI KIETKH: sHpomina3matuueckas cetb (DIIC), ammapar [Nombmxwy,
nu30coMbl. [lonmyaBTOHOMHBIE OpraHOMAbI KJIETKU: MHUTOXOHAPHH, IutacTuiabl. [Ipomcxoxnenue
MUTOXOHIpUN M 1wactun. Buasl mnactua. HememOpaHHBIE OpraHoOMIIbI KIETKH: PHOOCOMBI,
KJICTOYHBIN LEHTP, PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus
39 Snpo — peryisaTopHblii HeHTp kieTkd. CTpoeHue sjpa: sjaepHas 000J0YKa, KapHoIUla3Ma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI
3.10 TpaHCHOPT BEMIECTB B KJIETKE
4  JKuzHenesTenbHOCTh KIETKU
OOmeH BemiecTB, WM MeTa0oIM3M. AcCCHUMWIALNMS (TUIACTUYECKU OOMEH) W JUCCHUMUIISIINS
a1 (3HepreTuyeckuii OOMEH) — JBE CTOPOHBI EAMHOrO Mpolecca Merabonu3Mma. Tumbl oOMeHa
"~ | BemiecTB: aBTOTPO(DHBIN U TeTepoTpodHBIA. Poibs hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUT
SHEPTUU B KIETKE




4.2

4.3

4.4

dotocunte3. CBeroBas u TeMHOBas (a3wl poTocuHTe3a. Peaknmu ¢porocunreza. IHPEKTUBHOCTD
dotocunTe3a. 3HadueHue (OTOCHHTE3a IS KM3HM Ha 3emie. BriusHue ycrnoBWil cpenbl Ha
(boTocuHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUI.
XemocuHTe3. XeMOCHHTE3UPYIOITNE OaKTepru. 3HAaYeHUE XeMOCHHTE3a JIJIS )KU3HH Ha 3emIie

DHepreTudeckuii oOMeH B KieTke. PaciieruieHne BemiecTB, BBIJCIICHHE U aKKyMYJIHUPOBAaHUE
SHEPruM B KIETKe. OTambl 3HEpreTuueckoro oobmena. [nukonm3. bpokeHue u ero BHUBL
KucnopoaHnoe okuciieHue, win KIeTouHoe Abixanue. I ekTuBHOCTh YHEPreTHUECKOro oOMeHa

Peaknum matpuynoro cunresa. ['enernueckas unopmanus u JJHK. Peanuszanus renernueckoit
nH(popManuu B KIeTKe. [ eHeTHUeCKUi KO M €r0 CBOMCTBA. TPaHCKPHUIIIIUSA — MATPUYHBIA CHHTE3
PHK. Tpancnsiuss — OwmocunTe3 Oenka. KoampoBanwe amuHOKUCIOT. Ponp pubocom B
O6uocuHTe3e Oenka

4.5

5.1

Hexnerounsie dopmbl xu3Hu — BUpychl. Mcropust otkpbeitusi BupycoB (/.M. VMBaHOBCKUIA).
OCOOCHHOCTH CTPOCHHSI M KHU3HENEATeNbHOCTH BUPYcOB. bakrtepmodaru. bonesnu pacrenwmid,
KHUBOTHBIX U YeJlOBEKa, BbI3bIBa€Mble BUpycamH. Bupyc mmmyHoneduuura yenoeka (BUY) —
B0o30yautens CIINa. [IpodunakTuka pacpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUIA

Pa3sMHOKEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii 1uki, wWiM SKU3HEHHbIM 1K Kietku. MuHtepdaza u  wmwmros. [lpoueccsi,
npoTekaromue B uHTepdasze. Pemnmukamus — peakuust marpuuHoro cuHte3a JIHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN HaOOp — KapuoTHN. JIUIUIOWIHBIN W TallJIOMJIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTomornyeckne OCHOBBI Pa3MHOKEHHS W MHIMBUAYAIBHOTO Pa3BUTHA
OpraHU3MOB.

Henenue knetkun — wmuto3. Craauum muros3a. Ilponeccsl, mpoucxonsye Ha pa3HbIX CTATUSAX
MUTO3a. bromornueckuii cMpica MUTO3a

5.2

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB!: 0ecroyioe U IOJIOBOE. Bupgsl OecrmoJioro PAa3MHOKCHUA:
JACJICHUEC HAABOC, IOYKOBAHHC OJHO- M MHOI'OKJICTOYHBIX, CHOp006pa3OBaHI/IC, BE€r€¢TaTUBHOC
Pa3MHOKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHHUEC OPraHu3MOB, €0 3HAYCHUC JIs1 CCIICKIIUHU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metios. Cranuu meio3a. [Iporecchl, mpoucxosiue Ha cTaausx meiosa. [loBenenne xpomocom
B Meiio3e. Kpoccunrosep. bruomornueckuii CMbICI M 3HaU€HHUE MEH03a

5.4

5.5

['ameToreHes — mpolecc OOpa3oBaHMs TOJOBBIX KIETOK Y YKHBOTHBIX. I[lOJIOBBIC MKEINE3bI:
CEMCHHHUKN U ANYHHUKH. O6pa30BaHI/IC U PA3sBUTHC IIOJIOBBIX KJICTOK — TaMET (CHepMaTO?:OI/I)I,
SUIIEKIIeTKa) — chepMaToreHe3 W ooreHe3. (OCOOCHHOCTHM CTPOCHUS  SIMIIEKJIETOK W
criepmaTo3onoB. OmionorBoperue. [lapreHoreHes

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pPa3BUTHE (dMOpHOTeHe3). DTamsbl
SMOPHOHAILHOTO Pa3BUTHUS Y O3BOHOUYHBIX KMBOTHBIX: APOOJIEHUE, TaCTPYJIALMS, OPraHOT€HE3.
[ToctamOpuoHanbHOe pa3BuTHe. THUIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HENPSMOE
(MmunHOYHOE). BinsiHue cpeapl Ha pa3BUTHE OPraHMU3MOB; (DAKTOpBI, CIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u pasBurue pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHHs: CTPOCHHE CEMEHH, CTaJuH
pasBuTUs

HacneacTBeHHOCTh M U3MEHUNBOCTD OpTraHnu3MoOB

6.1

6.2

[IpenMer u 3agaun reHeTuku. VicTopust pa3BUTHS TeHETUKU. BKag poccHiicKMX U 3apyOeKHBIX
Y4EHBIX B PA3BUTHE TE€HETUKH. MeETOAbl TEHETHKH (THOPUAOIOTUYECKHUM, UTOTCHETHUYECKUH,
MOJIEKYJIIpHO-TeHEeTUUeCKui). OCHOBHBIE T€HETHYECKHE MOHATHUs. ['eHeTHmueckass CHUMBOJIMKA,
HCTOJIb3yeMas B CXeMaX CKpEIIUBaHUMA

3aKOHOMEPHOCTH HACJIEeIOBaHMs TMPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. MoHorubpumaHoe
CKpellMBaHue. 3aKOH eIMHO00pa3us THOPUI0B NepBOro mokojeHus. [IpaBuao JOMUHUPOBAHMSL.
3akOH paclielyieHus: Npu3HakoB. [umore3a 4ucTOTHl TameT. [lomHOe ©W  HEMOJIHOE
JOMUHHUPOBAaHUE.

Jurubpuaxoe CKpELIMBaHHUE. 3aKoH HE3aBUCUMOTO HacJae10BaHUs MIPU3HAKOB.
[{uToreHeTHUECKUEe OCHOBBI IUTHOPUIHOTO CKPELIMBaHHUA. AHAJIU3UPYIOIIEE CKpEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIpeIeJIeHHs] TEHOTUIIa 0COOU




6.3

CueruieHHOe HacjenoBaHue mpusHakoB. Pabora T. Moprana mo cuerieHHOMY HacJeJOBaHUIO
reHoB. Hapyuienue cuemieHuss TeéHOB B Pe3yJIbTaTe KPOCCHUHTOBEpa. XPOMOCOMHAsi TEOpPUs
HAaCJEACTBEHHOCTH. | eHeTHYeCKHne KapThI.

I'enetnka mosa. XpoMOCOMHOE OIpeAesieHHe Iojia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHBIC U reTeporaMeTHbIC OpraHu3Mbl. HaciiemoBanue Mpu3HaKoB, CIETUICHHBIX C TIOJIOM

6.4

6.5

6.6

7.1

N3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacleACTBeHHas. Poib cpensl B
HEHACJICICTBCHHONH M3MEHYMBOCTH. XapaKTEpUCTHKAa MOAM(PUKALMOHHON W3MEHYHMBOCTH.
BapuanuonHsslil psg u BapuanuoHHas kpusasd. Hopma peakuuum npusHaka. KonnuecTBeHHbIE M
KayecTBEHHbIE MMPU3HAKU M WX HOpMa peakiun. CBOCcTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH

Hacnencreennasi, iy reHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTL. Melo3
U TIOJIOBOM Mpoliecc — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTU. MyTalMOHHAs U3MEHUHUBOCTb.
Knaccudukanus Myranuii: TeHHbIE XpOMOCOMHBIC, T€eHOMHBIE. YacToTa M MPUYMHBI MYTaIUi.
Mytarennbie GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW m3MeH4YnMBOCTH H.U.
Basunosa

I'enetnka 4emoBeka. Kapuotunm denmoBeka. (OCHOBHBIE METOJbI TEHETHKHA 4eEJIOBEKa:
TCHEaJOTUYECKUI, ONU3HELOBBIA, [UTOTCHETUYECKHUM, OUOXUMUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii. COBPEMEHHOE OIpEICICHHEe TEHOTUIIA: TIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuE, B ToM uucie ¢ nomoulpio [II[P-ananm3a. HacnenctBenusie 3aboneBaHus
YelloBeKa: TCeHHbIe Ooyie3HW, OOJIE3HW C  HACICACTBEHHOH  TMPEApacroiOKEHHOCTHIO,
XxpoMocoMHble Oonie3Hr. CoMaThyeckue W TeHepaTUBHbIE MyTanuu. [IpuHIMIBI 310pOBOTO
oOpa3a >KM3HHW, JUArHOCTUKU, MPO(UIAKTUKA W JICUCHHUS TCHETHYECKUX Oosie3Hei. Memauko-
TeHETUYECKOEe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKH B TMPEJOTBPAIICHUU H
JIEYCHU U TeHETHUECKUX 3a00JI€BaHU YeI0BeKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M Ipouecc. 3apOoKIEHUE CelIeKUMM U JomecTtukauus. Yuenue H.U.
BaBunoBa 0 1EeHTpax MPOMCXOXKACHHS W MHOTO00pa3usi KyIbTYpHBIX pacTteHuid. LleHTpbr
MIPOMCXOXKACHUS JOMAITHUX )KUBOTHBIX. COpT, IOpO/A, ITAMM

7.2

7.3

CoBpeMeHHbIE METOJIbI CeleKIMU. MaccoBbIi M MHIUBUAYAbHBIA OTOOPHI B CEJIEKLIUU PACTEHUI
1 KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpeuuBaHue — MHOpUAMHT. Yucras
muHuA. CKpellMBaHME YHUCTBIX JWHUHM. ['ereposuc, mnam rubpuaHas cuia. HeponacTBeHHoe
CKpeliMBaHue — ayropuauHr. OtnanéHHas ruOpuauzanmus u e€ ycnexu. VcKycCTBEHHBIH
MyTareHe3 W IOJIyYEHUE MOJIUIUIOUIOB. JIOCTMKEHHMS CEINeKUUH pPACTCHUM, >KUBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak OTpacib MPOWU3BOJCTBA. ['€HHas WHXKEHepus. OTambl CO3JAHUS
pexomOuHanTtHOH JIHK u TpancrenHsix opranuzmoB. Kierounas wunxenepus. Kierounsle
KyJlbTYpbl. MUKpPOKJIOHAIbHOE pa3MHOXKEeHHE pacTeHuil. KioHupoBaHue BBICOKOIPOAYKTHBHBIX
CEeNIbCKOXO35ICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHWE U JTHYeckue mnpodiembl. MO —
TeHETUYECKU MOJIM(ULIPOBAHHBIE OPraHU3MBbI

11 KUIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

1

DBOJIOLMOHHAS OUOIOTUS

1.1

1.2

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa 3Bomonuu. IlaneoHTosmorndyeckue: MocaeAOBATENbHOCTh IOSABICHUS BHUIOB B
MaJ€OHTOJIOTUYECKOW JIeTONHCH, TepexoaHble (opmbl. buoreorpaduueckue: cXoACTBO H
pasnuure ¢ayH U (QJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOIOrMYECKHE: CXOACTBA M PA3TUUUs
3M6pI/IOHOB Pa3HbBIX BHIAOB IIO3BOHOYHLIX. CpaBHI/ITeHBHO-aHaTOMI/I‘IeCKI/IeI TOMOJIOTMYHBIC,
aHaJIOTHYHBIE, PYAMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJCTBO
MEXAaHHU3MOB HACJICACTBEHHOCTHU N OCHOBHBIX MeTa00IHYECKUX HYTefI Y BCEX OpraHnu3MoOB

OpomonnonHas teopusi Y. JlapsuHa. [Ipeanochuiku BO3HUKHOBEHHS JapBUHH3MA. J[BHKyIHe
CHJIBI 3BOJIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE NpPU OrPaHMUYECHHOCTH
pecypcoB, HeonpeneaEHHas U3MEHIMBOCTh, 00ph0a 3a CYIECTBOBAHKE, €CTECTBEHHBIM OTOOD)




1.3

Cunrernueckass teopusi 3Bomoruu (CTD) u ocHOBHBIE €€ TOJNOXKEHHUS. MUKPOIBOIIONHS.
HOHYJI}II_II/ISI KaK €IMHHUIa BUJa 1 3BOJIFOIIUN

14

1.5

JBwxyume cuibl ((pakTopsl) SBOJIOUMU BHIOB B HpUpoAe. MyTalMOHHBIA mporecc |
KOMOMHATHBHAs U3MEHUYUBOCTh. [lonmyssiiMOHHbBIE BOJIHBI U Apeild reHoB. M30msamms 1 Murpanus.
EcrectBenHslil 0T00p — Hanpapistomuii pakrop sBosrormu. PopMbl €CTECTBEHHOTO 0TOOpa.
ITpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bomouuu. [Ipumepsl mnpucnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAHO0ATANI TAIUH.

Bun wu  BupooOpazoBanue. Kpurtepum Buzma. OcHoBHble (QOpMBI  BUA0OOPAa30BaHUS:
reorpauueckoe, IKOJIOrHIECKOe

MakposBomronst.  DPopMbl  3BONIIOLMU:  (HICTHYECKAs,, JUBEPreHTHAs, KOHBEPreHTHas,
napauienbHas. HeoOpatuMocTs 3BONIOIMK

Bo3unknoBeHue n Pa3BUTHUC )KU3HU Ha 3emie

2.1

JloHay4HBbIE NPEACTABICHUSA O 3apOXKACHUU XU3HU. HaydyHble rMnoTe3bl BOSHUKHOBEHUS JKU3HU
Ha 3emse: a0HOreHe3 U HaHCHEpMHA. XHMUYECKas 3BOJIIOLUSA. OKCIIEPUMEHTAIbHOE
MOJTBEPXK/IEHUE XUMHUUYECKOW »sBoytouuu. HavanpHble 3Tanbl OHMOJOTMYECKOW 3BOJIIOLIUU.
I'mnoresa PHK-mupa. IlepBeie kneTku u ux 3Boonus. @opMUpOBaHNME OCHOBHBIX TPYII KMBBIX
OpPraHHU3MOB

2.2

2.3

PazButue xxu3nu Ha 3emiie mo 3paM u nepuojam. Karapxeit. Apxerickas U IpOTEpPO30MCKas 3pHhI.
[Taneosoiickas spa u €€ MmepuoJbl: KEeMOPUNUCKUMA, OPIOBUKCKHH, CUITypUNUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKUI. Me3030lcKas 3pa U €€ NepuoIbl: TPUACOBBIN, FOPCKH, MEJIOBOM.
KaitHo3oiickas »pa u €€ mepuoAbl: NaJICOr€HOBBIM, HEOICHOBBIH, AHTPOIOT€HOBBIN.
XapakTepucTuKka KiIMMara M TeoJIorTMYecKux mpoueccoB. OCHOBHBIE ATambl 3BOJIIOLMU
PaCTUTENBHOTO M JKMBOTHOTO MHpa. ApoMopdosbl y pacTeHHil U >KUBOTHBIX. llosiBiieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB

Cucrema OPraHn4€CKOro Mupa Kak OTpaxXxCHUC 3BOJIFOIIUU. OCHOBHBIC CHCTEMATHUYCCKHE TpyHIibL
OpraHu3mMoB

2.4

OBonronus 4yenoBeka. AHTPONOJIOrUs Kak Hayka. PasBuTue NpencTaBiIeHUl O MPOUCXOXKACHUN
yenoBeka. MeToapl u3ydeHus: aHTpornorenesa. CXoicTBa M pa3iuyusl YeJOBEKa U JKUBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YEIOBEKA.

JBuxymue cuiibl (pakTopsl) aHTpororenesa. HacneacTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
oT60p. Ob1IeCTBEHHBIN 00pa3 MKU3HHU, U3TOTOBIECHUE OPYJIUM TPpy/a, MBIIIJICHUE, peYb

2.5

2.6

OCHOBHBIE CTaJlMM U BETBHU DBOJIIOLIMN YEJIOBEKA: aBCTPANIONUTEKU, YernoBek ymenslid, Yenosek
npsAMOXOJAIui, YenoBek HeaHaepTanbCKui, YemoBek pasymHbld. Haxoakm wnckormaemsIx
OCTaHKOB, BpEMs CYILECTBOBaHUs, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOIO MO3ra, odpa3
KU3HH, OPYIUs

Uenoseueckne packl. OCHOBHBIE OOJIBIIME pachkl: €BpONEOWaHAs (E€Bpa3uiickas), HErpo-
aBcTpajougHas  (9KBaTOpHalibHAas), MOHTOJIOMAHAs  (a3uaTCKO-aMepuKaHCKas).  YUepTsl
MPUCIIOCOOJIEHHOCTH TMPEACTaBUTENEH YEJIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

3.1

3.2

Opranu3Mel 1 OKpyXkKarolas cpeaa

DKOJIOrHsl Kak HaykKa. 3aJlaud M Ppa3feibl SKOJOTMU. MeTonbl 3KOJIOTUYECKUX HCCIIECIOBAaHUM.
DKojoruveckoe MUpoBo33peHue. Cpeabl 0OMTaHUS OPTaHW3MOB: BOJHAs, HA3€MHO-BO3/YIIHAS,
II0YBEHHAs1, BHYTPHOPraHU3MEHHAA

Oxonornueckue ¢akrtopel. Knaccudukanus skomorndeckux — (HaKTOPOB:  aOMOTHUYECKHE,
OMOTHUYECKHUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

3.4

AbuoTtnueckue (PakTopbl: CBET, TeMIepaTrypa, BiaakHocTh. dotonepuoausm. IIpucnocobneHus
OpPraHU3MOB K JIeHCTBHUIO abNoTHYeCcKuX (pakTopoB. buonornueckrue puTMbl

buotnueckue daktopel. Buasl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIIUS, XHIIHUYECTBO,
MapasuTU3M, MYTyaliu3M, KOMMEHCAIU3M (HaxJeOHWYEeCTBO, KBApPTUPAHTCTBO), aMEHCAIIU3M,
HEeUTpanu3M. 3HaUeHHUE OMOTHYECKUX B3aMMOJCWUCTBHM Il CYIIECTBOBAaHUS OPTaHW3MOB B
MPUPOIHBIX COOOIIECTBAX




3.5

OKOJIOTHYECKHE XapaKTEPUCTUKU MOy siuui. OCHOBHBIE TIOKA3aTENN MTOMYJISUN: YUCIEHHOCTb,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MHUrpanusa. JMHaMHKa YHUCIEHHOCTH
MOMYJISILIMY U €€ Peryssius

COO6H_I€CTBa 1 3KOJIOTHYECCKUEC CUCTEMBI

4.2

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBas, IPOCTPaHCTBEHHAs,
Tpoduueckas (numieBas). Bunsl-nromuHanTel. CBS31 B OMOIIEHO3E

Dkonoruveckre cuctembl (9kocuctembl). [loHsTHe 00 »dKocucTemMe W OHOreoIleHO3e.
@OyHKIMOHAIBHbIE KOMIIOHEHTBl 9KOCHCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PpEAYLICHTHI.
KpyroBopor BemiecTB W NOTOK JHEPruM B 3KocHcTeMe. Tpodudeckue (MULIEBBIE) YPOBHH
skocuctembl. IlumeBble nenu u ceru. OCHOBHBIE IIOKa3aTeIM 3KOCUCTEMBL: Ouomacca,
MPOAYKIMS. OKOJIOIMYECKHE NHpaMUAbl: IPOAYKLUH, 4YHMCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, cCaMoperyiisanus, pazputue. Cykuneccus

4.3

4.4

[MpuponHble  SKOCHCTEMBI. JKOCHCTEMBI 03€p H peK. DKOCHCTeMa XBOWHOIO WK
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBbI. bHojormueckoe u
XO03HCTBEHHOE 3HAYCHHE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akrop ycroWumBocTH 3KocucTeM. CoxpaHeHHE OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emire

Yuenne B.U. Bepnanckoro o 6uocdepe. ['panuisl, coctaB u crpykrypa omocheps. XKupoe
BemectBO u  ero ¢ynkuumu. OcoOeHHOCTH OHochepbl Kak TIJI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTbl BemiectB u
OMOTCOXMMHUYCCKHE ITUKIIBI 3JIEMEHTOB (yriiepona, a3ora). 3oHaIbHOCTh Onochepsl. OCHOBHBIC
OMOMBI CyIIN

4.5

YenoBeuecTBO B Ouocdepe 3emnn. AHTpONoOreHHble HW3MeHeHUs B Ouocdepe. ['nmobanbHbIe
9KOJIOTUYECKUE MPOOIJIEMBI.

OcHoBa palMOHAJIBLHOTO YIOPABIEHUS NPUPOJHBIMH pECypcaMH M HUX HCIOJIb30BaHHE.
JlocTukeHust OMOJIOTUU M OXpaHa MPUPOIb

Jlis mpoBeAeHUs] €AMHOTO TOCYAapCTBEHHOTO 3K3aMmeHa mo xumuu (mamee — EI'D mo xummn)

UCIIONIB3YETCs MepeueHb (KoAuUKaTop) MpoBepsieMbIX TPEOOBAHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbI CPEHET0 00IIero 00pa30BaHuUs U DIIEMEHTOB COJIEPKaHUS.

IIpoBepsiemblie Ha EI'D no 6mosiorun TpeGoBanus
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/1bHOM NPOrpaMMblI
cpeaHero o01ero oopa3oBaHus

Kon IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS] OCHOBHOI
NpoBepsaeMoro o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
TpeOOBaHUs
1 ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJOIMU B CUCTEME €CTECTBECHHBIX HayK, B

(GOpMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MHpa, B IIO3HAHUH
3aKOHOB ~ IIPUPOJBl W  PEUIEHMM JKMU3HEHHO BaXHBIX  COLMAIBHO-3THUYECKUX,
SKOHOMMUYECKHUX, IKOJIOTUYECKUX MPOOIJIEM UEIOBEYECTBA, @ TAK)KE B PEILIEHUU BOIIPOCOB
palMOHATIBHOTO MPHUPOAONOIb30BaHUS, B (DOPMUPOBAHMM HEHHOCTHOTO OTHOIIEHUS K
npupose, OOIIECTBY, YEIOBEKY; O BKJIQJ€ POCCUHCKMX U 3apyOEKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUU

2 Brnanenue cuctemoii 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOT'O MTO3HAHUS, UCIIOIb3YEMbIX

B OHMOJOTMYECKHX WCCIEAOBAHUAX JKUBBIX OOBEKTOB M OSKOCUCTEM (OMHCaHuE,
W3MEpPEHHE, TPOBEJACHUE HAOMIOACHMI), CrmocoO0aMu  BBISIBJICHHUS W OICHKHU
AHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

VYmenune BBIIBUT'aTb THUIIOTE3bI, IPOBEPATH HUX OSKCICPUMCHTAJIIBHBIMHU CPEACTBAMH,
dbopMynupys 1elb HCCIEAOBaHUS, aHATM3UPOBATH MOJYYCHHBIE PE3yabTaThl U JENaTh
BBIBO/IBI.

Brigasnenne 3aBUCUMOCTHU MCKOY HCCIICAYCMBbIMHA BCIn4YnHaMu, O6’b$ICHeHI/IC
MOJIYYEHHBIX PE3yJNbTaTOB U (hOpMynHpoBaHHE BHIBOJOB C HCIOJIb30BAHMEM HAYYHBIX




MOHATHH, TEOPUI 1 3aKOHOB

YMeHne  BIageTh  CHUCTEMOW  OWMOJIOTMYECKHMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOTIOJIATAI0IIME OMOJIOTUYECKIE TEPMUHBI U MOHATHUS (3KU3HbB, KJIETKA, TKaHb, OPraH,
OpraHu3M, BUJ, MOMYJIALHUS, SKOCUCTEMa, OUOIIeHO3, Onocdepa; MeTaboau3M, roMeocTas,
KJICTOYHBII ~ MMMYHHUTET, OuocuHTe3  Oeika, OHONMONUMEpBI,  JUCKPETHOCTH,
caMOperyJIsILus, CaMOBOCIIPOU3BEJCHUE, HAaCJEACTBEHHOCTb, M3MEHYHUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

ouosornueckue teopuu: kierounas teopus T. llIBanna, M. Illneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTUBHOro ummyHutera II. Opnux, W.JM. MeunukoBa, XxpomocomHas
Teopust HacimenctBeHHoctd T. Moprana, 3akoH 3aponeimeBoro cxoxacrBa K. bapa,
sBOJIOLIMOHHAs Teopust Y. JlapBuHa, CHHTETMYECKass TEOpHUS SBOJIOLUM, TEOPHUS
antporioreHeza Y. [lapBuna; Teopuss Ouoreonenoza B.H. CykaueBa; yuenme H.U.
BaguioBa o neHTpax MHOrooOpasusi M MPOUCXOXKICHHUS KYJIbTYPHBIX PACTCHUH, yUeHUE
A.H. CesepiioBa 0 myTsx W HalpaBlICHUSX 3Boitouuu, ydyenue B.W. Bepnaackoro - o
ounoctepe); 3aKoHBI (€IUHOOOpA3HUss TOTOMKOB TIEPBOTO TOKOJCHHS, PACIICTIIICHUS
MIPU3HAKOB, HE3aBUCHMOIO HACJIEJOBaHMS Mpu3HakoB [. MeHnzens; CLEIeHHOro
HacJIeJOBaHMsI IPU3HAKOB U HapyIIeHUs cueruieHus reHoB T. Moprana; roMoJIornyecKux
psAnoB B HacnenctBeHHoW m3meHunBoctd H.M. BaBuiioBa; reHeTHueckoro paBHOBECHS
Jlx. Xapau u B. BaitnOepra; 3apoapieBoro cxojcrsa K. bapa; Onorenernueckuii 3akoH
3. I'ekkens, ©. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyMa lO. JIubuxa, HSKOJOrMYECKON NHpaMUIbl YUCEN, OMOMAacChl H
SHEPruMn);

runore3bl  (koauepBaTtHoi A.M. Omnapuna, nepBuyHoro OynpoHa Jlx. XommgeliHa,
mukpocdep C. Doxkca, pudosuma T. Yek)

YMeHue pemaTb IOMCKOBBIE OMOJIOrMYECKHE 3a/aud; BBIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXJIY HCCIIEAYEMBbIMU OHMOJIOTHUYECKUMH OOBEKTaMH, MPOLIECCaMU
U SIBJICHUSIMM; J1€1aTh BBIBOJIBI M IPOTHO3BI HA OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;
COCTaBJISITh T€HOTUIIMYECKHUE CXEMbI CKpPELIMBAHUS ISl Pa3HbIX THUIIOB HACJEI0BaHUS
IIPU3HAKOB Yy OPraHu3MOB, COCTaBJISATb CXEMbl IIEPEHOCA BELIECTB WM DJHEPrUU B
HKOCHCTEMax (LIeNU NUTaHUsI, TUIIEBbIE CETH)

YMeHnue YCTAHABJIMBATL B3aUMOCBA3HU MCKAY CTPOCHUCM U (I)YHKI_II/ISIMI/IZ OpraHonaos,
KJICTOK Ppa3HbIX TKaHeﬁ, opraHaMm U CHUCTEMaMH OPraHoOB Yy paCTCHHfI, JKHUBOTHBIX H
YCJIOBCKA; MCIKAY dTallaMH oOMmeHa BCHICCTB, dTallaMH KJICTOYHOT'O IIMKJIa U ) KU3HCHHBIX
OUKIIOB OpraHHU3MOB; dTallaMH 3M6pI/IOHaJ'IBHOFO pa3BUTHA;, T'CHOTHIIOM H (1)GHOTI/IHOM,
q)eHOTI/IHOM u (l)aKTopaMI/I Cpeabl O6I/ITaHI/I$I; nmponeccaMmu 3BOJIIOLIUH; ABUXKYHIUMU
CyUJIaMH aHTPOIIOTCHE3a; KOMIIOHCHTAMHA PA3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6H€HI/I$[MI/I K
HUM OpTaHNU3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPH3HAKH:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHWU3MOB, BHJIOB, OHMOTEOIEHO30B, DKOCHUCTEM W OHOC(Epbl; CTPOCHUS OpPTaHOB M
CHCTEM OpraHOB pacTeHUH, KMBOTHBIX, YEJIOBEKA; IPOLECCOB KU3IHENEATEILHOCTH,
NPOTEKAOIINX B OpPraHW3Max pAacTeHWH, JKUBOTHBIX M YEJIOBEKa; OMOJOTHYECKUX
npoleccoB: oOMeHa BelecTB (MeTabonu3M), MHGOpMAlMKM U TPEBpAIIEHUS dHEPTUH,
Opo’keHHs, aBTOTPO(HOr0O U TeTepoTPOPHOr0 THUIMOB MNUTAHHS, (OTOCHUHTE3a U
XeMOCHHTE3a, MHUTO3a, MeHo3a, TaMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pPa3BUTHS, pPa3MHOXKEHUS, WHAWBHIYAIbHOTO pa3BUTHS OpraHm3Ma (OHTOTEHE3a),
B3aUMOJICHICTBUS ~ TEHOB,  TeTepo3uca;  JOEHCTBUH  HMCKYCCTBEHHOro  oTOopa,
CTaOMIM3MPYIOIIEr0,  ABIKYIIETO W Pa3phbIBAIOIIETO  €CTECTBEHHOIO  OTOOpa;
AJIONATPUYECKOTO M CUMIIATPUUYECKOTO BHJI000pA30BaHUS; BIUSHUS JABIKYIIMX CHII
9BOJIONMH Ha TEHO(GOHA NOMYIANUH;, IPUCIOCOOICHHOCTH OPraHU3MOB K Cpele
oOuTaHUsA, YEpeJOBaHUS HAIPABICHHUH HBOJIOLHUH, KPYroBOpPOTa BELIECTB W IOTOKA
9HEpPIrUH B IKOCUCTEMAX

ChopMupoBaHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC MPU3HAKH BHUPYCOB, KIETOK




NPOKAapUOT W HYKAPHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OMOTeoIeHO30B U IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHHS
SHEprMH B KJIETKe, (OTOCHHTE3a, IUTACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS, PAa3BUTUS ¥  Pa3MHOKEHUS,
WH/IMBUYAJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMsI, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefe
OOWTaHUs, BIMSAHUS KOMIIOHCHTOB 3KOCHUCTEM, AaHTPONOTCHHBIX W3MEHCHHH B
IKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U MPEBPAILICHUS JHEPTHH B
ouocdepe

YMeHHe UCnoiabp30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
U CHUMBOJIMKY JUIsl JOKa3aTelIbCTBA POJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHUYECKUX
TPYII; B3aUMOCBSI3M OPraHU3MOB U CpeIbl OOMTAHMS; E€IUHCTBA YEIOBEYECKUX pac;
HEOOXOJMMOCTH 37I0pPOBOr0 00pa3za »KH3HHM, COXpPAHEHUs pa3HooOpa3us BHUJOB U
HKOCHCTEM KaK YCJIOBHS COCYHIECTBOBAHUSI IPUPOABI U UEIOBEUECTBA

YMeHne KpPUTUYECKHM OLIEHHBAaTh HH(OpPMAaLKI0 OUOJIOTUYECKOTO  COACpKAHMUS;
WHTEPIPETUPOBATh JTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHMOJIOTHH,
MeAWIMHE, OWOTEXHOJOTUHU; pACCMATPUBATh TJIOOATBHBIE JKOJIOTUYECKUE MPOOIEeMbI
COBPEMEHHOCTH, (()OPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBCHHYIO TTO3UITUIO

IlepeyeHnb 371eMeHTOB cojiep:KkaHusi, npoBepsieMbix Ha EI'D
0 OMOJIOTHH

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buonorns xak HayKa. JKuBnle cucTeMBI B BX HN3YUCHHUC

11

CoBpemeHHast OuoJIOTHsI - KOMIUIEKCHas Hayka. buosiornueckue HaykM M U3ydaeMble HMH
npobiiembl. DyHaaMmeHTaldbHbIC, MPHUKIAJHBIE M TIOUCKOBBIE HAy4yHbIE MHCCICIOBAHUS B
OMOJIOTHH.

3HaueHue OMOJOTUU B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MHpA.
[Ipodeccuu, cBsizanHbie ¢ OMosorHel. 3HaUeHHE OMOJOTUM B MPAKTHYECKOM MEATETbHOCTH
YeJIOBEKAa: MEUIIMHE, CEIbCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXPaHe IPUPOIbI

1.2

JKuBpie cucTeMBI Kak TpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX CHCTEM: E€IUHCTBO
XAMHMYECKOTO COCTaBa, JUCKPETHOCTb U ILEJNOCTHOCTb, CJIOXKHOCTb U YIOPSAAOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alMs, CaMOBOCHPOMU3BEACHUE, Pa3APAKUMOCTD,
W3MEHUYUBOCTB, POCT U Pa3BUTHE.

YpOoBHM  OpraHM3alMi  >KUBBIX  CHCTEM:  MOJIEKYJISPHBIM,  KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIN, MO YJISIUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOreoneHOTHYECKHHN),
ouochepusiii. [Iporecchl, mpoucxoasmme B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU KHBOTO.
Ku3nb kak dopMa CyIecTBOBaHHSI MaTEPUH

1.3

Mertoabl O6uonornyeckoi Hayku. HabmiogeHue, m3MepeHue, SKCHEPUMEHT, CHCTEMaTH3alus,
MeraaHanu3. [loHATHE O 3aBUCHMMOM W HE3aBUCHMOW IiepeMeHHOM. [limaHmpoBaHue
skcniepuMenTa. [locranoBka u mpoBepka runote3. Hynesas runoresa. [lonstue BeIOOpKU U ee
JOCTOBEpHOCTh. PazOpoc B Ouonoruueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ynbTaToB. IIpUYMHBI UCKAXKEHUS PE3yNbTaTOB JKCIEpUMEHTA. [IoHATHE CTaTUCTHUYECKOrO
TecTa

Knerka kak Onosoruueckasi CuicreMa

2.1

Knertka - cTpyKTypHO-(yHKIMOHATbHAS €IUHHIIA KUBOTO. IcTOpHs OTKPBITHUA KJIeTKU. PaboThI
P. I'yka, A. Jlesenryka. Kinerounas teopus (T. [lIBanu, M. lllneiinen, P. Bupxos). OcHOoBHBIC
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHOM TEOPUHU.

MeToapl  MOJEKYNSpHOW UM KJIETOYHOM OWMOJIOrMHM: MHUKPOCKOIHUS, XpomaTtorpadus,
aneKTpodope3, METOJ MEYEHBIX aToOMOB, Ju(QepeHIHaIbHOe HEeHTPUPYTUpOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMHUUECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKpPO3JIeMeHThl. Bosia u ee poib kak
pacTBOpUTENs, peareHTa, ydacTue B CTPYKTYpPUPOBAHMM KIJIETKHM, TEIUIOPETYJSIHUU.
MuHepansHbIe BEIIECTBA KJIETKH, UX OWoNormueckas poiib. Pojdb KaTMOHOB W aHHWOHOB B
KJIETKE.




buonornueckune monmumepsl. benku. AMHUHOKHCIOTHBINH cocTaB O0enkoB. CTPYKTYphl OEIKOBOM
Monekynbl. IlepBuuHass cTpykTypa Oenka, MNeNTUAHAs CBs3b. BTopuuHas, TpeTU4yHas,
yeTBepTUYHAs CTPYKTyphl. [lenatypanms. CpoiictBa OenkoB. Kiaccudukamms Oenkos.
Buonornyeckue pyHKkunuu O6EIKOB.

VYrneBoapl. MoHocaxapu/pl, AUcCaxapHibl, OJUrocaxapuipl W mnonucaxapuabl. OOumil muaH
CTpOEHUS M (PU3MKO-XMMHUYECKHE CBOMNCTBA YIIeBOAOB. bruonornueckue GpyHKIMH yriIeBOA0B.
Jlutuael. ['uapodunsHO-rUApOdOOHBIE cBolicTBa. Kiaccudukanust munuaos. Tpuriuiepusl,
dboconunuabl, BOCKH, CTepouabl. buonormdeckwe ¢GyHKIUM aunuaoB. OOIMe CBOMCTBA
OHOJOTrHYEeCKHX MEMOpaH - TeKy4eCTh, CHOCOOHOCTh K CAaMO3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.
Hyxneunosbie kucnorel. JJHK u PHK. Crpoenue HykiienHOBBIX KucaoT. HykieoTuasl.
[Tpunnun kommiementaproctu. IIpaswno Yapradda. Crpykrypa JHK - aBoitHas crnmpas.
Mecronaxoxaenue u 6nonorndeckue ¢pynkunn JHK. Buasr PHK. @ynkiuu PHK B kietke.
Crtpoenune Monekyiabl AT®. Makpospruueckue cBsisu B Motiekysne AT®. buonorunueckue
¢ynkunun AT®. BoccTaHoBieHHBIE MEPEHOCUYUKH, UX (YHKUIUH B KieTke. CeKBEeHHpOBaHHE
JHK.

CrpykrypHast Ouomnorus: OWOXMMHUYECKHE U OMO(HU3MUECKHE WCCIEIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKYIT

2.3

Tumbl KIETOK: DJyKapuOTHYecKass W TpokapuoThueckas. CTpyKTypHO-()YHKIIMOHAIBHBIC
00pa30BaHUs KJIETKH.

Crpoenue npokapuoruueckoil kierku. Knerounas crenka OGakrepuil u apxeil. OcoOeHHOCTH
CTpOEHUsI TreTepoTpoHOW M aBTOTPOGHON INPOKAPUOTUYECKUX KIETOK. Mecto U poiib
IIPOKAPUOT B OMOLIEHO3aX.

Crpoenre M (yHKIMOHMpPOBAHHE HYKApUOTHUYECKOW KieTku. [lnmazmaruyeckas meMmOpaHa
(mna3manemma). CrpykTypa Iula3MaTHYecKoil MemOpaHbl. TpaHCIOPT BELIECTB 4epes
1a3MaTHYecKylo mMemOpaHy: maccuBHbIA (nuddysus, obneryenHas auddys3usi), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIN TpaHcnopt). Ilonynponunaemocts MmemOpansl. Pabora
HATpUIl-KaJIMeBOro Hacoca. OHAOLMUTO3: MUHOLUTO3, (arounTto3. Ok3o1uto3. Kierounas
cteHka. CTpyKTypa U pyHKIMH KJIETOUYHOIN CTEHKH pacTeHUM, TpuOOB.

[Mutomnmazma. I[lurosoms. IluTockener. JIBwkeHHMe LUTOIUIA3Mbl. OpraHouzbpl KJIETKH.
OnHoMeMOpaHHbIE OpraHouAbl KJIeTKU: 3Haomia3mMaruyeckas cetb (DI1C), anmapat ['onbxwy,
JU30COMBI, UX CTpoeHHe M (YHKIMU. B3anMMOCBSI3b OZHOMEMOpPAaHHBIX OPTaHOWUJOB KIETKH.
Ctpoenue rTpaHylsgpHOro peTukyinyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
meMOpaH. ['mankuii (arpaHyssipHbIil) SHAOIUIA3MAaTHYECKU peTuKyayM. CekpeTopHas QyHKIUS
anmapara lonpmku. Tpancnmopt BemecTB B KiIeTKe. Bakyonu pacTUTENBHBIX KIETOK.
Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, TUIACTUIBL.

CrpoeHre ¥ (GYHKUMM MHUTOXOHIApUH M miactuia. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE
IIacTUbl  (POTOCHUHTE3UPYIOMIUX SYKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIUIACTHI
BBICILINX PACTCHHM.

HememOpanubie opraHounsl kinetku CTpoeHHe W (QYHKIMM HEMEMOpPaHHBIX OPraHOMJIOB
kiaeTku. Pubocombl. MukpodunamenTsl. Mpliiednble KiaeTkd. Mukporpybouku. Kierounsrit
neHTp. CTpoeHue U JABMXKEHUE JKTYTUKOB U pecHHYeK. MUKpOTpyOOUKH LHTOIIA3MBI.
[enTpHoJib.

Anpo. OOonouka sipa, XpOMaTHH, KapuoOIUla3Ma, SIAPBIINIKA, MX CTPOEHHE U (PYHKIUH.
SAnepuslii 6enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE PacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anape. benkn xpomaTtuHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KJIETOK SYKApUOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON)

2.4

AccUMMIIAIMS M JAUCCUMMIISIMS - JIBE CTOPOHBI Merabonu3ma. Tumbel oOMeHa BEIIECTB:
aBTOTPOQHBIK U  reTepoTpodHbIf. VYyacTHe KuciaopoJa B OOMEHHBIX —IpOIeccax.
OHepreruyeckoe obOecrieueHune kieTku: mnpeBpamieHne AT® B 0OMEHHBIX Ipoleccax.
depMEHTATUBHBIN XapaKTep peaklHil KJIETOYHOTO MeTabonn3ma. dDepMeHTH, UX CTpOCHUE,
cBoiicTBa M MexaHu3M jeictBus. Kopepmentsl. Otianuusi (epMEHTOB OT HEOPTaHUYECKUX
Karajau3aTopoB. benku-akTuBatoppl U OEIKHU-UHTHMOUTOpBL.  3aBHCHMOCTh  CKOPOCTH




(hepMEHTATUBHBIX PEAKIUI OT Pa3INIHBIX (HaKTOPOB.

IlepBUYHBI CHHTE3 OpPraHMYECKUX BellecTB B KieTke. PorocuHTe3. Poib XJ0poIuiacToB B
nporiecce ¢porocunte3a. CpetoBas u TeMHOBas ¢asbl. [IponykTuBHOCTH (hoTOCHHTE3a. Briusiaue
pa3InYHbBIX (PAaKTOPOB HA CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunrte3. Pa3HooOpa3ue OpraHm3MOB-XEMOCHHTETHKOB: HUTPUPHUIMpYIOIINE OaKTepuw,
xene300aKkTepun, cepodakTepru, BOJIOPOIHbIE OakTepuu. 3HaUeHUEe XEMOCHHTE3A.
AHa’pobHble opraHusMmbl. Buael Oposkenus. IIponykTel OposkeHHsS M UX HUCIHOJIB30BaHUE
YEeIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTMH W BO30YIUTEH
Oose3Hei.

AbdpoOHBIE Opranu3Mbl. JTanbl IHepreTundeckoro oomena. IloaroroBurensHslit stamn. [mukonus
- OECKUCIOPOHOE PACIIEIUIEHUE TIIFOKO3BI.

Buonornyeckoe oOkHCIeHHE, WIM KIETOYHOE JAbIXaHHe. Poib MHUTOXOHIOpUH B IpoLeccax
ounonoruueckoro okucineHus. L{uknuueckue peakuuu. OxucnurenbHoe (ochopunupoBaHue.
[IpeumymiectBa a’poOHOrO myTH OOMEHa BEHIECTB Iepen aHa’dpoOHbIM. D HEeKTUBHOCTH
SHEPreTU4ecKoro ooMeHa

2.5

Peakiiun marpuyHoro cunTte3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKIMIX MATPUUHOTO
cuHTe3a. Peanmuzanusa HacnencTBeHHOW uHGoOpManuu. ['eHeTHMYeckwii KOJ, €ro CBOICTBa.
Tpanckpunuusa - marpuunblii cuHte3 PHK. IIpuHIMIBI TpaHCKPUIIIMKA: KOMIUIEMEHTAPHOCTS,
AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTh. TpaHCHsALUs U €€ 3Tanbl. Y4YacTUe TPAHCHOPTHBIX
PHK B OmocunTe3e Oenka. YcioBus OuocuHTe3a Oenka. KoampoBanwe aMHUHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OelKa.

Opranu3zanys TeHOMa y MPOKapUOT U IYKapuOT. Perynsius akTHBHOCTH T€HOB Y MPOKAPHOT.
['unote3a omepona (. XKako6, XK. Mano). Perynsauus oOMEHHBIX MPOLIECCOB B KJIETKE.
Knerounslii romeocTas.

Bupychel - Hekinerounble (QOpMBbI KH3HU M OOJIUratHeie mnapasutbl. CTpOEHHE MPOCTHIX H
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychbie 3a00neBanust yenoBeka, xKUBOTHbIX, pactenuii. CITNJ], COVID-19, conmanbubie u
MEJUIIMHCKUE TPOOIEMBI

2.6

Knerounslii 1y, ero nepuosl u peryisanus. Marepdaza u muro3. OcoOeHHOCTH MPOIECCOB,
nporekatomux B uHTepdasze. IloaroroBka kieTkn K JAelieHHio. lIpecMHTeTHYECKHit
(MTOCTMUTOTUYECKUI), CUHTETMYECKUH M TOCTCUHTETHYECKUH (MPEMUTOTUYECKHI) MEepUO/IbI
UHTEp(PA3HI.

Matpuunsiii cunre3 JJHK-perummkanus. [Tpunnuner perumkanuu JIHK: komIuieMeHTapHOCTS,
MOJTYKOHCEPBATUBHBIA  CHUHTE3, aHTUNApAJUIeNbHOCTh. Mexanusm  perummkanuun — JIHK.
Xpomocombl. CtpoeHue xpomocoM. Teromepsl U Tenomepasa. XpOMOCOMHBIN HabOp KIETKH -
KapuOTHUIl. JIMTIIOMAHBIA M TalIONJHBII HaOOphl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Jenenue knetku - Muto3. CTaaiuu MUTO3a U MPOUCXOSAIIME B HUX MPOLECCHl. THUIBI MUTO3A.
Kapnokunes u nurokuHe3. buonornueckoe 3HaueHHME MHUTO3a. Perymsnus MUTOTHYECKOIO
nukia kietku. [IporpaMmmupyemas kietouHast THOEINb - alloNTOo3.

DyHKIHOHAIbHAS TCHOMUKA

Opranusm Kak OHooruyecKkas cuctema

3.1

OpaHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE OPTaHU3Mbl I MHOTOTKaHEBbIE OPTaHU3MBI.
@opMbI pa3MHOXKEHHsI OpPraHM3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) M IOJIOBoe. Bumabl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuHoxkenue. [lonoBeie kneTku, win ramersl. Meiio3. Ctaguu Mmeiiosa. [loBenenue
xpomocoM B Menose. KpoccuHrosep. buonmornueckuii cMpIcii MeHo03a W IOJOBOrO MpoLecca.
Meii03 1 €ero MeCTO B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimieBoe pazputue. I'ameToreHe3 y >KUBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE TOJOBBIX KiIeTOK. CnepmartoreHes M ooreHe3. CTpOeHHE TOJOBBIX KIIETOK.
OmnooTBOPeHNE H AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI  OTUIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NunuBunyanpHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaguu SMOpHOTeHe3a >KMBOTHBIX (Ha
npumepe  ssirymku).  Jpob6nenume.  Tumbl  apoGnenus.  OcobeHHOCTH — ApOOIEHUs




MJIEKOTIUTAIONIUX. 3apOJbIIIEeBble JUCTKU (TacTpyisuus). 3akjiaJjka OpraHoB U TKaHEeH u3
3apOJBIIIEBbIX  JIMCTKOB. B3amMHOe BIMsSHUE 4YacTed  pPa3BUBAIOLIETOCS  3apojbllla
(oMOpuoOHanbHAsT MHAYKIUSA). 3akiaJka IUlaHa CTPOEHHUS JKUBOTHOTO KaK pe3yJbTaT
UEPApXUUECKUX B3aUMOAECHCTBUI T'eHOB. BiusHue Ha SMOpHMOHANBHOE pa3BUTHE Pa3INYHbBIX
dakTopoB okpyxkarouieit cpeabl. PocT u pa3ButHe XKUBOTHBIX. [locTAOMOpHOHANBHBIN TEPUOA.
[Tpsmoe u Henpsimoe pa3BuThe. PazButne ¢ Meramopdo30M y 6€CrI03BOHOYHBIX U ITO3BOHOYHBIX
JKUBOTHBIX. brosiornueckoe 3HayeHue NpsiMOro U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B
npupose. Tumsl pocta KUBOTHBIX. PAKTOPHI PETYJIALUN POCTA )KUBOTHBIX U uenoBeka. Ctaauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M uenoBeka. [leprospl oHTOreHesa uenoBeka.
Pasmuoxxenue u pasButue pacteHuid. 'ameroput u cnopodut. Meiio3 B KU3HEHHOM IIHKIIE
pactenuii. OGpa3oBaHue CIIOp B Mpolecce Meio3a. ['amerorenes y pacteHuid. OmiogoTBOpEeHUE
U Pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. J[BOHHOE OIUIOAOTBOPEHUE y LIBETKOBBIX PACTEHUM.
OOpa3zoBaHue U pa3BUTHE CEeMEHU. MeXaHU3Mbl PEryjsluu OHTOreHe3a Yy pacTeHHH H
YKUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHUA W Pa3BUTHA I'CHCTUKH KAaK HAYKH. OCHOBHBIE TEHETHUYCSCKHE MTOHATHSI U
CHUMBOJEL. ['OMOJIOTHYHEIC XpOMOCOMBI, aJlJICJIbHBIC TCHBI, QJIbTCPHATHBHLIC IIPU3HAKH,
,I[OMI/IHaHTHLII‘/'I nu pCHCCCHBHLIﬁ IMPpHU3HAK, rOMO3UIroTa, rercpo3nurora, 4Yucrasa JIMHHA, FI/I6pI/II[BI,
T'CHOTHUII, (I)CHOTI/IH. OcHOBHBIC MCTOJABI T'CHCTUKMH: I‘I/I6pI/II[OJIOI‘I/I‘-IeCKI/If/'I, III/ITOJIOFI/I‘-ICCKI/If/'I,
MOJICKYJIAPpHO-T CHETUUYCCKUU

3.3

Mounorubpuanoe ckpemnmBanue. [lepBeiii 3akoH MeHgens - 3aKoH eIuHOO0Opaswsi THOPHIOB
nepBoro nokosnenus. [Ipasuno nomunupoBanus. Bropoii 3akoH MeHaens - 3aKOH paculerieHUs
npu3HakoB. lluTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHHs. [Mmore3a 4YuMCTOTHI
ramer.

AHanusupyrolee ckpemuBanue. IIpomexxyTouHblil xapakrtep HaciieoBaHus. Pacuienienue
MIPU3HAKOB IIPU HETIOJHOM IOMUHHUPOBAHUMU.

JuruOpunHoe ckpenruBaHue. Tpertwit 3akoH MeHeNns - 3aKOH HE3aBUCHMOTO HACJICIOBAHUS
npu3HaKoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBanue mnpuzHakoB. Pabotrer T. Moprana. CureruieHHOe HacieIOBaHHE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY F'€HaMu. XPOMOCOMHAs TEOPHUS HACIEICTBEHHOCTH.
I'enetnka mnosla. XpOMOCOMHBIM MEXaHU3M ONpENeieHUuss moJla. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHblii M reTeporameTHbl Mojl. ['eHeTnueckas CTPYKTypa IIOJIOBBIX
xpomocoMm. HacnenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C IOJOM. ['@HOTHII Kak IeJIOCTHas
cucrema. llneiorponuss - MHOXKECTBEHHOE JEMCTBUE TI'eHAa. MHOXECTBEHHBIN aJUICIIU3M.
B3aumonelictBue HeayuienbHbIX reHoB. KommuieMenTapHocTs. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna u cpeisl npu  (opmupoBaHuM (eHoruna. I3MeHUMBOCTH
npusHakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MPU3HAKK. Buabl HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHAsI.

Monuduxanonsas u3MeHUYMBOCTh. Ponb cpeapl B QopMHUpOBaHMM  MOAM(PHUKALMOHHON
u3MeHunBocTU. Hopma peakuuu npusHaka. BapuannoHHbIi psg u BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'eHoTMnMueckass M3MEHUMBOCTh. (CBOMICTBA TI'€HOTUIIMYECKOM  WM3MEHUMBOCTH. Buubl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOunaTuBHass M3MEHUMBOCTh. Mei03 M TMOJOBOHM Ipolecc - OCHOBAa KOMOMHAaTHBHOU
U3MEHYUBOCTU. Ponb KOMOWHAaTMBHOM W3MEHYMBOCTM B  CO3/JaHUHM  T'€HETUYECKOIO
pasHooOpa3us B mpejenax 0JHOro BUAA.

MyrannonHas W3MEHYMBOCTh. Buapl MyTauuid: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE M WHAYLUMPOBAaHHbIE MYyTalWU. SIAepHblE M LMTOIUIA3MATHUYECKUE MYTALUU.
Comarnueckre W NOJIOBblE MyTauuu. [IpuunHBI BO3HMKHOBEHMS MyTauuid. MyrareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O IpoLecca. 3aKOH TOMOJIOTHYECKUX
psaaoB B HacnenactBeHHOM wu3meHunBocTH (H.W. BasunioB). BHesgepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HCCII€IOBaHUS T€HOMa 4yeloBeka. MeTobl
U3YYCHUS TEHETUKHM UEeJIOBEKAa: TEHEaJOTHYEeCKUi, ONU3HELOBBIA, [MTOTCHETUYCCKUIA,
NONYJIAIUOHHO-CTATUCTUYECKUHM, MOJIEKYIsIpHO-TeHeTnYeCcKnii. COBPEMEHHOE ONpeJeIeHUe




T€HOTHUIIA: TTOJHOTEHOMHOE CEKBEHHpPOBAHUE, T€HOTHUIHPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[TI[P-ananu3a. HacnencTBeHHble 3a0oieBaHus 4eloBeKa. [ eHHBbIE W XPOMOCOMHBIC OOJIC3HH
yejoBeka. bosie3HH ¢ HacleACTBEHHOW NPeapachoyiOKEHHOCThIO. 3HAYEHUE MEAUIIUHCKON
FEHETUKH B MPEIOTBPAIICHUU M JICUCHUHM T€HETHYECKUX 3a0oiyieBaHUM udenoBeka. CTBOJIOBBIE
KJIETKH

3.6

JlomecTukanus u cenekuus. 3apoxkaAeHUe CelleKIUU U fomectukanuu. Yuenue H.M. BaBunosa
0 IEHTpax MPOUCXOXKACHUS M MHOIo0Opa3usi KyJbTYPHBIX pacTeHuid. Ponb cenexkuum B
CO3JJaHUU COpPTOB pacTeHUWd U MopoJ KUBOTHBIX. CopT, Mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHX PSJIOB B HAcleACTBeHHOW m3meHunBocTH H.M. BaBumioBa, ero 3nauenue s
CEJICKIIMOHHOM PabOTHI.

Metoapl ceneKIMOHHON pPaboThl. MICKyCCTBEHHBIM OTOOpP: MAacCOBBIM M HWHAMBUAYATbHBIH.
Dranbl KOMOMHAIIMOHHOW cenekIuu. VcnpiTanne mpousBoguTeNieil o moroMcTBy. OTbop 1o
TEHOTHIY C TIOMOINBIO OIEHKH (DEHOTHIIA TOTOMCTBA M OTOOpP MO TEHOTHIY C IOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIM MyTareHe3 Kak MeTOJ1 CEJICKIIMOHHON pa0boThl. PagralimOHHBIA M XUMUYECKUN
MyTareHe3 KaKk HWCTOYHUK MYTallMii y KyJIbTypHBIX (opMm opraHu3zMoB. lcmons3oBanue
T€HOMHOTO DPEJAKTUPOBAHUS U METOA0B pekomMOuHaHTHBIX JIHK g momydeHus MCXOIHOTO
MaTtepuaa Jijisi CEJICKIUH.

[Tomryuenue MTOJIUIUIONIOB. BuytpuBugoBas TUOpUIA3AITHSL. brnuskopoicTBeHHOE
CKpelUBaHue, WM HHOpuIUHT. HepoacTBeHHOE CKpeluBaHue, Wi ayropuauar. ['erepo3uc u
ero mnpuuuHbl. Mcrmonb3oBaHue Trerepo3uca B cenekumu. OTaalieHHas THOpUIU3aIus.
[Ipeononenne Oecrmoausi MEXBHAOBBIX THOPUIOB. JlOCTHMIXKEHHUS CENCKIUU PACTCHUH H
JKMBOTHBIX

3.7

OOBbeKThl, HCHOJb3yEMble B OMOTEXHOJOIMM, - KJIETOYHbIE M TKAaHEBBIE KYJbTYpBI,
MHUKPOOPIaHU3MBl, MX XapakTepucTHKa. TpaauiuoHHas OMOTEXHOJOIHs: XJeOoleyeHue,
MOJIy4eHHE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOene. Mukpoouonorndeckuii cuates3. OOBEKTHI
MHUKPOOMOJIOTHYECKUX TexHojorui. IlpousBoncTBo Oenka, aMMHOKUCIOT W BHUTAaMHHOB.
HckyccTBEHHOE OIIOAOTBOpPEHUE. PEKOHCTpYKIHS SHULEKIETOK M KIOHUPOBAHHWE >KUBOTHBIX.
Meron TpaHCIIIaHTaUU SAEP KIETOK.

XpOMOCOMHAasi M TE€HHas HH)KEeHepusa. VICKyCCTBEHHBII CHHTE3 T'€Ha W KOHCTPYHMPOBAHHUE
pexoMOuHanTHBIX JIHK. JlocTi)keHUsT M MepCrneKTUBBl XPOMOCOMHON M T€HHON HMHXEHEPHH.
MeaunuHckue OnorexHoaoruu. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6pa3I/Ie OpPraHu4cCKOro Mrupa
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buonoruueckoe pasHooOpazue opraHuzmMoB. COBpeMEHHas CHCTEMa OpPraHHYeCKOro MHpa.
[Tpuntumne! knaccudukauu opraHu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIBI OPraHU3MOB.
OcoOeHHOCTH CTPOEHHUS U JKU3HENEATENHHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHBIE TPUOBI, OTHOKIIETOYHBIE BOJOPOCIIH, IpYyrue NpoTrucThl. KonoHuansHbIe
OpraHu3Mbl. J[BI>KEHUE OJHOKIETOYHBIX OPraHU3MOB: aMeOOHIHOE, KT'YTHKOBOE, PECHUYHOE.
3amura y OJHOKJIETOYHBIX OPraHu3MOB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPTraHU3MOB.
Taxcucel

4.2

MHoroKk/IeTOUHbIe pacTeHus. B3auMOCBA3p 4YacTel MHOTOKJIETOYHOIO oOpraHusma. TKaHw,
OpraHbl U CHUCTEMbBl OPraHOB MHOTOKJIETOYHOro opraHuzma. OpraHusM Kak €AMHOE IEJIOE.
Tkanu pactenuil. Tunbl pacTUTENbHBIX TKaHEH: oOpa3oBareibHasi, MOKPOBHAsI, MPOBOJAIIAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpOoeHMs, (YHKUMH M pacloJIOKEHUs TKaHeH B
OpraHax pacTeHHUH

4.3

BereraruBHble M IeHepaTUBHbIE OpraHbl pacTeHH. (DyHKIMM OPraHOB U CHCTEM OpraHOB.
Kapkac pacrenunii. JIBukeHne MHOTOKIJIETOYHBIX PACTEHUN: TPONMU3MbI U HacTHH. [lormomenue
BOJbI, YIVIEKMCIIOIO Tra3a ¥ MUHEPAJIbHBIX BEIIECTB pacTeHUAMU. JIpIXaHUE pPACTCHUM.
Huddys3us ra3oB yepes MOBEPXHOCTh KJIETKU. TpaHCHIOPTHBIE CUCTEMbI pacTeHUl. Brinenenue
y pacTeHuil. 3amuTra y MHOTOKJIETOYHbIX pacTteHui. Kyrtukyna. CpencrBa macCMBHOM M
XAMHYECKOMN 3a1IuThl. DUTOHIUIBI.

Pa3npasxxuMocTh U peryisanus y Opraiu3MoB. Pa3apakuMocTh U peryiisius y MHOTOKJIETOYHBIX
pacteHuii. POCTOBbBIE BEIIECTBA U UX 3HAUEHUE

4.5

MHOroKJIETOUHbIE KUBOTHBIE. B3auMOCBS3b 4YacTell MHOTOKIETOYHOIO OpraHu3ma. TkaHW,




OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opranuszma. OpraHu3M Kak €IUHOE LEeJIo€.
I'omeocTa3z. TkaHu >KUBOTHBIX M 4YelOBeKa. THILI JKUBOTHBIX TKaHEH: »SIUTEIMAaIbHASA,
COCTMHUTEIIbHASI, MBbIIIeYHasi, HepBHasg. OCOOEHHOCTH CTPOCHHS, QYHKIHMA M PACTIOIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U cUCTEMbl OPTaHOB JKUBOTHBIX. DYHKIMK OPraHOB M cucTeM opraHoB. Omopa Tena
opranu3moB. CKeJeThl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbli u
BHYTpEeHHUH cKeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBr>KeHHEe MHOTOKJIETOUYHBIX JKUBOTHBIX. Iluranue >kuBOTHBIX. [lUTaHWe MMO3BOHOYHBIX
KUBOTHBIX. JIpixaHue »uBOTHBIX. KoxkHOe apixanue. JKabepHoe u JIeroyHOe JbIXaHHe.
JpixaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHHUS JIETKUX
MO3BOHOYHBIX JKUBOTHBIX. [[pIxaTenbHas cucTema 4yeinoBeka. MexaHu3M BEeHTUJISIUU JIETKUX Y
OTULl U MJIEKONUTAIOMX. TpaHCHOPT BEIIECTB y OpPraHuU3MOB. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHocHast cucreMa M ee opranbl. KpoBeHOCHass cucTtemMa IO3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBoOOpamieHus. DBOJIOIUOHHBIE YCIOXKHEHUS CTPOCHHS KPOBEHOCHOMU
CUCTEMbl I03BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHu3moB. BeineneHue y >KUBOTHBIX.
Cokparurenbhble Bakyoiu. Oprasbl BbifeneHusi. CBsi3b MOJOCTH Tejla C KPOBEHOCHOW H
BBIJICIUTENIbHOM ~ cUCTeMaMH. BblieneHre y TO03BOHOYHBIX JKMBOTHBIX. 3amura y
MHOTOKJIETOYHBIX >KHBOTHBIX. [IOKpOBBI M MX MpPOU3BOAHBIC. Pa3npaxuMoCTh U peryssuus y
opranu3MoB. Pa3apaxuMoCTh y OJHOKIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxumocTts u
peryJsiius y MHOTOKJIETOYHBIX pacTeHuil. POCTOBbIC BelecTBa M X 3HAUCHHE.

HepBHast cucrema u pediexTopHas peryisilus Yy MHOTOKJIETOYHBIX JKHBOTHBIX. HepBHas
CHCTEMA U €€ OTJIEJIbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y KUBOTHBIX.
Pazpaborka anroputmMoB u mporpamMMm ans 3P¢eKTUBHON (QYHKIMOHAIBHON aHHOTAIMH
T€HOMOB, TpPAHCKPUIITOMOB, TIPOTEOMOB, METAa0O0JIOMOB MHMKPOOPTaHM3MOB, PACTEHUH,
JKUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl U CUCTEMBbI OpraHoB 4enoBeka. OTAeNbl TOJIOBHOIO MO3ra MO3BOHOYHBIX KHUBOTHBIX.
Pednexc u pednexropnas ayra. besycnoBusle U ycinoBHbIE pediiekchl. ['ymMmopanbHas peryssius
W DHJOKpPUHHAs CHUCTEMa J>KMBOTHBIX M deloBeka. JKene3bl 3HIOKPUHHOW CHUCTEMBI U HUX
ropMoHsl. /lelicTBue ropMOHOB. B3auMOCBS3b HEPBHOW U 3HAOKPUHHOM cHUcTeM. | 'mnoraiamo-
runodusapHas cucrema. Peduiexc u peduiekropnas nyra. besycinoBHble B yCIOBHBIE pedIeKChl

5.2

3amura opranuszMa ot Oone3Hell. iMMyHHas cucteMa uyenoBeka. KieTouHsli U rymMopaabHbBIN
UMMYHUTET. BpokieHHBIN, TPUOOPETEHHbIN crenupuieckuii UMMyHUTET. Teopus KIIOHAJIbHO-
cenexktuBHoro umMmynureta (I1. Opaux, .M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib Bp0o)KJIEHHOTO UIMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUN

5.3

KpoBenocnass cuctema u ee opranbl. Cepaie, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpoBooOparieHusi. Pabora cepaia u ee peryasnus

5.4

I[BIXaHI/Ie YCJIOBCKaA. I[I/I(I)(l)y3I/IH ra3oB 4Y€pe3 IMOBCPXHOCTH KIICTKHU. I[BIX&TCJ'IBH&H cucTeMa
YCIIOBCKaA. ,Z[BIX&TGJ'H)H&?I ITOBCPXHOCTD. PGFYJ'ISIHI/IH JbIXaHWs. I[I:IX&TCJ'II:HI)IC 00BEMBI

5.5

IInmesapurenbHas cucreMa YeJI0BeKa. Otnensl MULLEBAPUTEIBLHOTO TpaKTa.
IInmeBapuTenbHbIe )Keae3bl. BHYTPHUIIOIOCTHOE M BHYTPHUKJIETOYHOE MMUIIEBAPEHNE

5.6

[ToxpoBel 1 ux mpousBonaHble. Opransl BeiaeneHus. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
HedpoHa. DunbTparus, CeKperus U o0paTHOE BCAChIBAHME KaK MEXaHHM3MbI paOOThI OPTaHOB
BblienieHus. OOpa3oBaHe MOYH Y YeIOBeKa

5.7

JIBuKkeHre yenoBeKa: MplleyHas cucreMa. CKelleTHBIE MBIl 1 uX padora. CTpoeHUE U THITBI
COETMHEHUS KOCTEN

TCOpI/IH 3BOIIOLMH. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonnonHas teopus Y. Jlapsuna. Ilpeanockuikd BO3HMKHOBEHUS AapBHUHM3MA. JKu3Hb U
Hay4Has nearenpbHocTs Y. JlapBuHa.

JBmwxymme cuibl 3Boionud BUAoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTbh Pa3MHOKEHUS
OpPraHWU3MOB, HACJIEJICTBEHHAsh M3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBAaHHWE, ECTCCTBEHHBIH U
UCKYCCTBEHHBII 0TOOP).

Odopmnenune cunternueckoir Teopun 3Bomoruu (CTD). HeirpanpHas Teopus >SBOJIOIUH.
CoBpeMeHHasl SBOJIIOLIMOHHAsL OMOJIOTHs. 3HaYCHHUE HBOJIIOIMOHHONW TEOpHH B (hOPMHUPOBAHUU




€CTECTBEHHO-HAYyYHOU KapTHUHBI MUPa

6.2

[Momymsiuust kak dJeMeHTapHass eauHuia HBojouud. CoOBpEeMEHHBIE METOAbl OLEHKH
TeHETUYECKOT0 pazHooOpa3us M CTPYKTYphl Homyisanuid. M3MeHeHne reHoQoHAa MOMyIIsSIuN
KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeThuueckoro pasHosecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (GakTOpbl  (ABIKYIIME CHUJIBI) SBOMIONUU. MyYTallMOHHBIA  IpoLEcC.
KomOunatuBHass u3MeHYMBOCTh. Jlpeii) TeHOB - cilydaiiHble HEHalpaBJICHHBIE H3MEHEHUS
4acToT ajyuiesied B momynsnusax. Oddext ocHoBarens. Mwurpanuu. M30isamust MOMYIISIH:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIornYecKas (penpoayKTUBHAS).

EctectBenHbIil 0T00p - Hampaistouuii ¢akrtop sBosonuu. GopMbl €CTECTBEHHOr0 0TOOpa:
JBWDKYIIUH, CTaOMIM3UPYIOLINH, pa3phiBatonuil (Au3pynTuBHbIi). [lomoBoit oToO0D.
[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yiabTaT MHUKPOIBOMIONMH. Bo3HUKHOBEHHE
npucnocoOiaeHnit y opranu3mMoB. ApoMop¢o3sl U uanoaaantanuu. [Ipumeps! npucnocoOnenuit
y opranu3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u CTpyKTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPO3IBOIIOIHH.
Wzomsiiust - ximodeBoi  (aktop BumooOpasoBanus. Ilytu u cmocoObl BuaooOpa3zoBaHUS:
ajornarpuieckoe  (reorpaduyeckoe), CUMIATPUUYECKOE (IKOJOrMYecKoe), "MrHOBEHHOE'
(monummonan3anus, Ttuopuan3anus). JIuTensHOCTh SBONIOIMOHHBIX MPOIECCOB.

Mexanusmbl hopMUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BomonnoHHOW  Ouosornu B pa3paboOTKe HAy4YHBIX  METOJIOB  COXpAHEHHS
O6unopazHooOpazus. MHUKPOIBONIONHS M KOIBOJIOIUS TApa3UTOB M HX XO035€B. MeXaHH3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C Hei

6.3

MGTOI[I)I HN3YUCHUA MAKPOIBOJJIIOIHH. ITaneonrosoruyeckue MCTOAbI HM3Y4YCHHA DBOJIOIHH.
[Tepexonnbie GOpMBI U PUIIOTEHETUYESCKHUE PSIJIBI OPTAHU3MOB.

buoreorpadudeckne MeTonbl n3ydeHus sBoonuu. CpaBHeHne Quiopsl U (payHbl MATEPUKOB H
octpoBoB. buoreorpaduyeckue obnactu 3emian. Buab-spHIEMUKH U PETUKTHI.
DOMOpHONIOTHYECKUE U CPAaBHUTEIHEHO-MOP(OJIOTHUECKUE METOABl HW3YYEHHS DBOJIOIHH.
['eHeTHyecKkue MEXaHHU3MBbl DBOJIOLMU OHTOTEHE3a U TOSBICHUS JBOJIOIMOHHBIX HOBIIECTB.
I'oMonoruunbie U aHAJIOTHYHEIE OpTraHbI. PYI[I/IMGHTapHBIG OpraHbl U aTaBU3MBI. MOJ'ICKYJ'IHpHO-
TeHeTUYECKHe, OHOXUMHYECKHEe ¢ MaTeMaTHMYeCKhe METOIbl HW3YYEHHS  DBOJIOIUU.
I'oMonoruunele TEHEL. COBpeMCHHI)Ie MCTOAbI IMOCTPOCHUA q)HJ'IOFCHCTI/ILIGCKI/IX JCPCBLCB.
XpPOMOCOMHBIE MYTAIIUH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBONIONMU. HeoOpaTUMOCTH 3BOIONMH. AANTHBHAS
paauanusa. HepaBHOMEPHOCTH TEMITOB BOJOLINN

6.4

HayuHble TunoTe3sl NpouCcX0XkaAeHUS )KU3HU Ha 3emie. AOuorenes u naicnepmus. JJonayunoie
OpeACTaBICHUs O  3apOKACHUM  JKU3HU  (KpealuoHu3M). I'mmore3a  MOCTOSHHOTO
camo3apo>KJIeHus *KU3HU U ee onpoBepxkeHue onbitTamMu @. Penu, JI. Cnamnanuanuy, JI. [Macrepa.
[TponcxosxaeHne Ku3Hu U aCTPOOUOIIOTHSL.

OcHoBHbBIE 3Tamnbl HEOpraHM4eckod sBomronuu. [lnanerapHas (reojorudeckasl) 3BOJTOLUS.
XuMHUecKasi BOJIIOLUSA. AOHOTCHHBIH CHHTE3 OPraHMYECKUX BEIECTB W3 HEOPraHHMYECKHUX.
Onpir C. Mummnepa u I'. lOpu. Obpa3zoBanue mnonumepoB U3 MoHomepoB. KoanepBarHas
runote3a A.M. Omnapuna, rumore3a mnepBuuHoro OynboHa Jx. XonaeiHa, reHermueckas
runore3a I'. Memnepa. PubGosumer (T. Yek) u rumoreza "mupa PHK" V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.

Hcropus 3emun u MeTosl ee n3ydeHus. Mckonaemble OpraHMuecKue OCTaTKH. [ €0XpOoHOIOTHs
u ee MeToabl. OTHOCHUTENbHAs U a0COJIOTHAsA TeoXpoHOJOorus. ['eoXpoHomoruyeckas IKana:
HOHBI, 3Pbl, IEPUOJIBI, STOXH.

HavaneHbple sTanel opraHuueckodl s3Boitouuu. [losBiaeHME W 3BOJIOLUSA NEPBBIX KIETOK.
Opontonust Metabonn3ma. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHble MUKpPOOHBIE
OMOIUIEHKM KakK aHaJor mepBbIX Ha 3emie coodmiectB. Ctpomartonuthl. Ilpokapuorsl u
9YKapuOTHI.

[Tponcxoxaenue 3ykapuorT (cUMOHMOreHe3). DBOIIONMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[IponucxoxaeHne MHOTOKJICTOYHBIX  OPraHM3MOB. DBO3HUKHOBEHHME OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.




OcCHOBHBIE ATambl SBOJIONNMHA BBICIIUX pacTeHnid. OCHOBHBIE apoMopdo3bl pacTeHHil. Brixox
pacteHnii Ha cymy. IlosiBieHHe cnopoBBIX pacTeHUH M 3aBoeBaHHME MMM cylmu. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tarbl SBOJIIOLUH KUBOTHOTO MUpa. OcHOBHBIE apoMOpP(}O3bI KUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB - MOSBIEHUE COBPEMEHHBIX TUIIOB. [lepBble XOp10BbIE KUBOTHBIE.
XKuznp B Bome. OBomonMs MO3BOHOYHBIX. Ilpomcxoxnenue ampuOMii U penTHIHA.
[Tpoucxoxaenue miiekonutarommx u nTuill. llpuHnun xmrodeBoro apomopdosa. OcBoeHue
0€CI103BOHOYHBIMH 1 [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTtue xu3HM Ha 3emiie 10 3paM W MEpUoAaM: apXeu, MpoTepo30H, Maje030i, Me3030H,
KaifHo30M. OOIas XapakTepUCTHKa KIMMara M TeoJOTMYecKux mpouecco. llosBnenune u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €ro YCJIOBHS M BIMSHHUE HA Ta30BbII
cocTtaB aTMoc(hepsl.

MaccoBble BBIMHpPAaHHS - SKOJOTMYECKHE KpHU3uChl mnpouuioro. IlpuumHsl M criencrBus
MacCOBBIX BeIMUpaHUil. COBpEMEHHBII SKOJIOTUYECKUI KPU3HUC, €r0 0COOCHHOCTH

6.5

Paznensl 1 3amaun antpomnosorud. Metoasl antpornosorud. CTaHOBIEHHE MPEACTaBICHUI O
IPOUCXOXKAEHNUHN YesoBeKa. COBpEMEHHbIE HayUHbIE TEOPUU.

CxoacTBO yenoBeka ¢ XKUBOTHbIMU. CHCTEMaTHUeCKOe MOJ0XKeHue yenoBeka. CBUAETENbCTBA
CXOJ/ICTBAa YEJIOBEKA C JKUBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTHYECKHE, SMOPHOIOrHYECKHE,
¢u3nonoro-oOMoXuMHUECKue,  moBeAeHdYeckue.  OTinyMs  yesloBeKa  OT  JKUBOTHBIX.
[TpsiMOX0K€HNE M KOMIUIEKC CBA3aHHBIX C HHUM IPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U
BTOPOW CUTHAJIBHOM CHUCTEMBI.

JBmwxynme cuibl ((aKkTopsl) aHTpOIOTeHe3a: Ouosorndyeckue, couuanbHbie. COOTHOLICHHE
OMOJIOTMYECKUX U COLMAIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTaJMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKU - ABYHOTHE MpeAKH Jrojael. YernoBek
yMeJbli, NepBble€ M3rOTOBJIECHUS OpyAuiM Tpynaa. YenoBek NPsMOXOIAIIMN U MEpBbI BBIXO[
mrozeit 3a mpenensl Appukn. YenoBek reinenbOeprekuii - o0muil IpeaoK HeaHIepTaIbCKOro
4eJoBEKa M 4YelloBeKa pPa3yMHOro. YeyoBek HeaHJEpTalbCKUHM Kak BUJ JIIOJEH XOJOJHOIO
knuMmaTa. YenoBeK pPa3syMHbII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIOIUS COBPEMEHHOro uesnoBeka. EcTecTBeHHBIH O0TOOp B MONYISLUSAX 4YeJOBEKa.
MyTtaumonHbI# nporece U nonuMopusM. IlonynsiuonHble BOIHBL, Ipelid reHoB, MUTpalis U
"3¢ ekt ocHOBaTeNg" B MOMYJIALMSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbimme pacbl: eBporneouaHas (eBpasuiickas),
aBCTpaIO-HErpouIHas (IKBATOpHAIbHAs), MOHTOJIOUAHAS (a3uaTCKO-aMepUKaHCKas). Bpems u
IyTH pAcCEJICHMs] YeloBeKa M0 IuiaHeTe. EauHCTBO dyenoBeueckux pac. Hayunad
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucrnocoO0IeHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykatomiel cpeabl. BinusiHue reorpaduyeckoil cpenbl u npeiida reHoB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YeTOBEKa

OKOCHUCTEMBI U Mpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nensl n 3anaun sxosnorun. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.

Metoasl skonoruu. IloneBbie HaOmIOAEHHS. OKCHEPUMEHTHl B HKOJOTMM: TNPUPOAHBIE H
nabopaTopHble. MoenpoBaHre B 9KOJIOTUU. MOHUTOPHHT OKPYXKAIOLIEH Cpe/Ibl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TI100aTbHBIN

7.2

Okonoruyeckre (hakTopel U 3aKOHOMEPHOCTH MX JeicTBusi. Knaccupukaius 3KOI0rH4ecKux
(bakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTpoTnoreHHbIe. O0IIMe 3aKOHOMEPHOCTH JCHCTBUSA
sKkonoruueckux ¢akropos. [Ipasuno muanmyma (K. Hlnpenrens, FO. JIn6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3KoJorndyeckuil ¢axtop. JlelcTBHE pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHM3Mbl. ODKOJOTMYECKHUE TPYIIbl PAaCTEHUH M JKUBOTHBIX IO
OTHOLIEHHIO K cBery. CurHampHas poib cBera. PotomepuogusM. TemmepaTypa Kak
sKosiornueckuit (axtop. J[lelictBue TemmepaTypsl Ha oOpraHusMmbl. llolikuioTepMHbIE U
TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxnocTs kak skonorudeckuii paxrop. [Ipucrnocobnenns pacTeHnid K O >KaHUIO BOJTHOTO
Oananca. Knaccudukanusi pacTeHnii Mo OTHOIIEHUIO K Boje. [lpucrnocoOneHust )KUBOTHBIX K




WU3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TIOYBEHHAs, TIyOMHHAs
MOJINIOYBCHHAsI, BHYTpHOpPTaHU3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHUs
opraau3MoB. [IpucrocobaeHus: OpraHu3MoB K )KU3HU B PA3HBIX CPEIax.

buonornveckue putmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE W TOAMYHBIC PUTMBI.
[Tprcroco0IeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHCHUSIM YCIOBHUH JKU3HH.

Kuznennoie ¢opmbl opranuszmoB. [lonsrtue o xwu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHUii: JepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TPaBbl, OJHOJCTHHUE TPAaBHI.
JKuznennbie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOHMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnyeckue (akropel. Buabl OMOTHYECKHX B3aMMOICHCTBUI: KOHKYPEHIIUS, XHIHHYECTBO,
cumObno3 u ero ¢Qopmer. Ilapasutu3m, Koomepamus, MyTyaJIu3M, KOMMEHCAIH3M
(KkBapTUpaHTCTBO, HaxjeOHMuecTBO). Herpoduueckne B3aUMOACHCTBUSA  (TONMHMYECKHE,
dopudeckue, padpuueckue). 3HaUCHHE OMOTUYESCKUX B3aUMOJCHCTBUN MJIsi CYIICCTBOBAHUS
OpPraHu3MoB B cpejie ooutanus. [IpuHIIMT KOHKYPEHTHOTO HCKITIOYCHUS

7.3

DKOJIOTHYECKUE XapaKTEePUCTUKU nomnynsuuu. [lomymsiius kak Ouonorudeckas cucrema. Poib
HEOJHOPOJHOCTH Cpebl, (U3UYECKUX OaphbepoB U OCOOCHHOCTEH OHWOJOTHHM BHUIOB B
GOpMHUpPOBAaHUHM  MPOCTPAHCTBEHHOW  CTPYKTYypbl monyisiuiuid. (OCHOBHBIE — TOKa3aTeNH
MNONYJSILUUA: YUCIEHHOCTb, IJIOTHOCTh, BO3pacTHasi M II0JOBas CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.

DKoyloruyeckasi CTpykTypa mnomyisiguu. OLeHKa 4YHCIEHHOCTH mnonyisauuu. J{uHamuka
MOMYJISIUUU U €€ peryiisanusa. buotnyeckuil moTeHuyan nonyaauuu. MoaenmpoBaHue TUHAMUKU
nonyiasiuuu. Kpuble pocra uncineHHOCTH nonyiasuud. Kpuble BbDKUBaHUs. Perynsuus
YUCIICHHOCTH TIOMYJISAIUNA: pOJIb (AaKTOPOB, 3aBHUCAINIUX M HE 3aBHUCSIIAX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUmoB (r- u K-ctparerun).

[Tonsatne 00 »SKojmoOrMueckoi HUIIE BHAa. MecrooOutanne. MHOrOMepHass MOZIETb
skosiornyeckort Humu [x.M. XaTtuuncona. Pazmepsl skosiornyeckoit Huu. [loTeHimansaas u
peau30BaHHAs HUILIU.

Bun xak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M MX JKU3HEHHBIE CTpPATETHUU.
3aKOHOMEPHOCTH TIOBEJCHHSI U MUTPALMA KUBOTHBIX. brojiorndeckue MHBA3UM YY>KEPOTHBIX
BUJIOB

7.4

CooOmiectBa opranu3moB. buoneHo3s u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e. Dkocuctema kak oTkpeitas cuctema (A./[x. Tencnn). OyHKIHOHAIBHBIE OTOKU
OpraHU3MOB B 3KOCUCTEME: MPOIYLIEHThI, KOHCYMEHThI, PEAYLEeHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AGuorudeckue 610k 3kocucTeM. [10ouBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcCHOBHBIE TOKa3aTeNnd 3KOCUCTeMbl. buomacca u mpoaykuus. DKOJOTHUECKHE MUPAMUIbI
yucesl, OnomMacchl U SHEPTUH.

HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB - CyKLecCHM. llepBUUHbIE W BTOpPUYHBIE
CYKIIeCCMM M UX MPUYMHBI. AHTPONOreHHbIE BO3JEHCTBUS Ha cykueccuu. KinmakcHoe
coobuiectBo. buopasHooOpazue M MOJIHOTa KPyroBOpOTa BELIECTB - OCHOBA YCTOHYMBOCTH
COOOLIECTB.

ITpuponHble 3KOCHCTEMBL. AHTPOIIOTE€HHBIE JKOCUCTEMBI. ATpo3KocucTeEMa. ATrpOLEHO3.
Paznuuaust Mex 1y aHTPOTIOT€HHBIMA U IPUPOTHBIMU 3KOCUCTEMaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojickas ¢iopa u dayHa.
CunanTponuzanus Tropojackoil ¢ayHbl. buonoruueckoe ©  XO34HWCTBEHHOE 3HAaYCHHE
arpo’KOCHCTEM M ypOODKOCHUCTEM.  3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B 3KOCHCTEMaX.

IlepeHoC »HEPrUM M BEIIECTB MEKIY CMEKHBIMHM 3KOCHCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB,
TOTTYJISIITI ¥ DKOCHUCTEM B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOITOTEHHBIX BO3ICHCTBHI

7.5

buocdepa - obmennanerapHas 0601049ka 3eMId, T/I€ CYIIECTBYET WM CYIIECTBOBaja KU3Hb.
VYuenue B.W. Bepranckoro o 6uocdepe. Ob6nactu 6uochepsr u ee cocraB. JKuBoe BeniecTBo
6uocdeps! u ero GyHKIHU.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdeprsl. OcobeHHocTH OMocdepbl Kak TI0O0ATHHOM




sKocHcTeMbl. JlMHamMudeckoe paBHOBecume B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOreOXMMHUYECKHEe UKIBI (Yriiepoia, a3ota). PUTMuuHOCTS siBeHuit B Ouocdepe.
3onanbHOCTH OMocdeprl. [lonsTre o 6mome. OcHOBHBIE OMOMBI CYIIIM: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHbIE W I[IUPOKOJIMCTBCHHBIE Jieca, CTEMH, CaBaHHBI, IYCTBHIHU, TPOMHYECKHE Jieca,
BBICOKOTOPBsi. Kitumar, pacTUTEIbHBIN U )KHUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa u (pyHKIHS >KUBBIX CHUCTEM, OIEHKAa MX PECYpPCHOTO TMOTEHIMana u OmochepHbIx

byHKIMHA

7.6

DKOJIOTUYEeCKHe KPU3UCHl U WX MPUYMHBL Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOU cpeabl. OXpaHa Bo3/yXa. 3arpsisHEeHHe BOJHOM cpenibl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne nousbsl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHenue kinumara.

AHTpPONOreHHOE BO3JICUCTBHME HA PACTUTENIbHBIN U KUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOIO U
KUBOTHOTO Mupa. OCHOBHbIE TNPUHIMIIBI OXpaHbl mpuponsl. Kpacueie kuuru. Oco6o
oxpansemble ipupoaubie Tepputopuun (OOIIT).

Boranuueckue caapl U 300J0TMYECKUE MTAPKH.

OcCHOBHBIE TNPUHIUIBI YCTOMYMBOTO pa3BUTHUS 4YEJIOBEUECTBA M MpHUpoAbl. PanmonanpHOe
IIPUPOJIONOJIH30BAaHUE U COXPAaHEHHE OMOJIOTHYECKOT0 pa3Ho00pas3us 3eMiu
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