MYHHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKIEHUE
CPEJIHSAA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne 4

(MBOY COUI Ne 4)
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHA
IIporokoJ 3acenanus HIMO 3amecTuresab qupekropa no YBP  npuxasom qupexropa
ot 16.02.2026 r. Ne 4 Koaecnukona E.B. MBOY COMI Ne 4
16.02.2026 r. ot 18.02.2026 Ne 01-10/56

PaGouasi nporpamma no yueoHomy npeamery «buosiorus» (0a3oBblii ypoBeHb)
HA YPOBEHb CpeHero 0011ero 00pa3oBaHms.

IHosicHuTeIbHAA 3aIIUCKA
PaGouas mporpamma no ydeOHOMy mpenmery «buoiorus» Ha ypoBeHb CpeqHEro oOIIero oOpa3oBaHUS IS
oOyuaromuxcs 10-11-x kitaccos MBOY COILL Ne 4 pa3paboraHa B COOTBETCTBUH C TPEOOBAaHUSIMU:

o  ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccutickoii denepamumnyy;

e mpukaza MunoOprayku oT 17.05.2012 Ne 413 «O06 yrBep)acHHH (QeIepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa cpenHero obmero oOpa3oBaHHsS» (C M3MEHEHUSMH, BHECEHHBIMU
npukazoM Munnpocsemienus ot 12.08.2022 Ne 732);

e mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 ytBepxkaenuu denepanbHoil 00pa3oBaTeabHOM
IIPOTPaMMBI CPETHETO 00IIETO 00pa30BaHUsY;

o mpukaza MunnpocseuieHuss ot 09.10.2024 Ne 704 «O BHeCeHMM U3MEHEHUW B HEKOTOPBIE MPHUKA3bI
MuHucTepcTBa  MPOCBEIICHUS Poccuiickoit ®enepanuu, KaCaroIIHneCs dbenepabHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM HadaabHOTO 00IIero oOpa3oBaHuUsl, OCHOBHOTO 00IIEero 00pa3oBaHUs U
CpenHero o0miero oopa3oBaHUs»;

e npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxkaenun [lopsiaka opraHuzanmuu u
OCYILIECTBIICHUS 00Pa30BaTEIbHON NEATEIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTebHbIM IIpOrpaMMam
— o0pa3oBaTeiabHBIM INpPOrpaMMaM Ha4ajJbHOIO OOILEro, OCHOBHOTO OOIIEr0 M CpEeJHEro oO0Ilero
00pa3zoBaHUY;

o Konuenuuu npenogaBanus yuyeOHoro npeamera «buonorusy;

o KoHmenuuu 3K0i10ruueckoro oopazoBaHusi B cucteMe o0111ero o00pa3oBaHus;

e CII 2.4.3648-20 «CaHMTapHO-3MUAEMUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3alMsIM BOCIHUTAHHUS U
oOyueHus1, OT/IbIXa U 03/J0POBJICHUS JETEN U MOJIOJEKH», YTBEPKICHHBIX IOCTAHOBIEHUEM TJIaBHOTO
canuTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urueHnueckne HOpMaTHBBI U TpeOOBaHMS K OOECIeUeHHIO0 0€30IacHOCTH U
(umn) Ge3BpEIHOCTH Ui YeloBeKa (paKTOPOB CPelbl OOMTAHUS», YTBEP)KICHHBIX IMOCTAHOBIEHUEM
IJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e (denepanbHoOil paboueit mporpammsl o yueOHOMY npeamMeTy «buonorus» 6a30Boro ypoBHsi.

PabGouas mporpamma opueHTHpOBaHA Ha IEJEBbIE MPUOPHUTETHI, CHOPMYITHUpPOBaHHBIE B (denepanpbHOi pabouei
porpaMMe BocliuTaHus U B paboueii nporpamme Bocniutanust MBOY COILL Ne 4.

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTUM TEOPETUUYECKYI0 OCHOBY [JIsi OINpeAeNieHUs MOJIXOJI0B K
dopmMHpoBaHUIO coaepkaHUsA ydeOHoro mnpeamera «bHONOrHS» COCTaBUIIM: KOHUENTYaJbHBIE IOJO0KEHUS
OI'OC COO o B3aMMO00OYCIOBICHHOCTH LIEJeH, copepKaHUs, pe3yIbTaTOB 00y4eHUs U TPeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB, MOJOXEHHUS 00 OOIIMX LEeNSIX M MPUHIUNAX, XapaKTEepU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEeMBI cpenHero obmero obOpazoBaHusi B Poccmiickoit denepanum, a TakkKe IOJOXKEHHUS O
cneuudurke OHMONOTHMH, €€ 3HAUYEHUM B IMO3HAHWU >KUBOM MPHPOJIBI U OOECIEUYEHUH CYIIECTBOBAHUS
yesoBeyeckoro obmectBa. CoriacHO Ha3BaHHBIM IMOJIOKEHHSIM OIpe/ieJIeHbl OCHOBHbBIE ()YHKIIMHM MPOTpamMMBbl
1o OMOJIOTUH U €€ CTPYKTYpa.



[Iporpamma mo Owosioruu JaeT MPEACTaBICHHWE O MeJsaX, 00 oOmiel cTpateruu OOY4YEeHUs, BOCIUTAHHS H
pa3BUTHS 00YJaIOIIUXCS CpefcTBaMH yueOHoro npeameta «buonorusy, onpeaenser o0s3aTeabHOE MPEIMETHOE
coJiepKaHue, ero CTPYKTYpPY, paclpelelieHue Mo pasfesiaM M TeMaM, PEKOMEHJIyeMYIO IOCIIeA0BaTeIbHOCTh
U3y4eHHs Yy4uyeOHOro maTepuana € Y4YeTOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKHU
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIMXCS.

B mporpaMme 1o O1MoJIOrUK TakKe YYUTHIBAIOTCSA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METaPeIMETHBIM
U TpeAMETHBIM pe3yibTaTaM oOy4eHus B (HOPMUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHOM
JEeSTeNIbHOCTH/y4eOHbIX JeHCTBHIM 00Y4arOIIUXCs 0 OCBOGHUIO COJIepKaHUs OMOJIOTHYECKOro 00pa3oBaHusl.

B nporpamme mo 6uonoruu (10-11-e kmaccel, 0a30BbI YPOBEHb) peain30BaH NPUHIHUII MPEEMCTBEHHOCTH B
U3ydeHUUu Ouosioruu, Omarojmapsi 4emy B HeW IpOCMaTpUBaeTCs HAIMPaBICHHOCTh HA pa3BUTUE 3HAHM,
CBSI3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX OPHEHTAIMH JIMYHOCTH,
9KOJIOTHYECKOr0 MBIIIICHUS, MPEICTaBICHU O 3A0POBOM 00pa3ze JKU3HH M OEpeKHbIM OTHOILIEHHUEM K
OKpYyXaromiel npupoanoi cpene. [ToaToMmy Hapsay ¢ U3ydeHHEeM 00MEeONOIOrHIeCKIX TEOPUH, a TaK)Ke 3HAHUN
O CTPOEHHHM JKUBBIX CHCTEM pa3HOrO paHra W CYIIHOCTH OCHOBHBIX HPOTEKAIOIIMX B HHUX MPOIECCOB B
nporpaMMe 1o OHOJIOTUU Y/AEJICHO BHUMAaHHME HMCIIOJIb30BAHUIO MOJYYCHHBIX 3HAHWN B TOBCEAHEBHOM >KU3HU
JUISL pellieHus] MPUKIAIHBIX 3a/ad, B TOM 4YHcle: NpOopUIaKTHKU HACIEJACTBEHHBIX 3a00JIeBaHUIN uelIOBeKa,
MEIMKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHHUS, OOOCHOBAaHUS SKOJOTUYECKH L€Ieco00pa3HOro IOBEIACHUS B
OKpY)Karollled MpPUPOTHON Cpele, aHalnu3a BIUSHUS XO3SWCTBEHHOW AEATEIbHOCTH YEJIOBEKa Ha COCTOSHUE
NPUPOIHBIX U MUCKYCCTBEHHBIX SKOCHCTEM. YCHIIEHHE BHHMAHHUS K MPHUKIAJIHON HAIMPaBIECHHOCTH Y4€OHOTO
npenmera «buonorus» NPOAMKTOBAHO HEOOXOIMMOCTHIO O0ECIEYeHMs] YCIOBUU MJisi pEUIeHUs OJHOW U3
aKTyaJbHBIX 3a/1a4 LIKOJBHOTO OHMOJIOTMYECKOTO OO0pa3oBaHMs, KOTOpas Ipennojaraet (GpopMUpOBaHUE Y
00y4Jaromuxcsi CIOCOOHOCTH aJaNTUPOBAThCI K W3MEHEHUSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO
MHpa.

buonoruss Ha ypoBHEe cpeaHero ooOmero oOpa3oBaHUS 3aHUMaeT BakHOoe MecTto. OHa oOecneyuBacT
¢dopmupoBaHue y 00ydJaIOMMXCs MPEACTABICHUN O HAyYHOH KapTHHE MHpPA, pacIIupsieT U 0000IIaeT 3HaHUs O
YKUBOU MPUPOJIE, €€ OTIUUUTEIHHBIX MPU3HAKAX — YPOBHEBOM OpraHMU3aIMK U SBOJIOINH, CO3[aeT YCIOBUS IJIA:
MO3HAHUS 3aKOHOB KMBOH MPUPOJBI, (HhOpMUPOBaHHS (PYHKIMOHATHFHOW IPaMOTHOCTH, HABBIKOB 3/I0POBOTO H
Oe3omacHOro oOpasza KM3HHM, KOJOTHYECKOI'O MBINIJICHHS], IEHHOCTHOTO OTHOIICHHUS K >KMBOW MPHUpPOJAE U
YEIIOBEKY.

Bonpiioe 3HaueHne OMONOTHST MMEET TaKKe ISl PELICHUS BOCHHUTATEIbHBIX U PAa3BUBAIONIMX 3a7ad CPEIHEro
obmiero o0pa3oBaHus, coluaiu3anuu oOydarommxcsa. M3yuenue Ouonoruu oOecreurnBaeT YCIOBUS IS
dbopMUPOBAaHUSA HMHTEIUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX W HMH()OPMALIMOHHBIX HABBIKOB, AICTETUYECKOM
KYJBTYpBI, CIIOCOOCTBYET HWHTETPAIlMM OHMOJOTWYECKHX 3HAHWK C TPEACTABICHUSMH M3 JPYTrUX y4eOHBIX
MPEeIMETOB, B YACTHOCTH (U3MKH, XUMHUH U Teorpaduu. HazBaHHbIe MONOXKEHUS O MpeJHa3HAYCHUN y4eOHOTO
npeamera «BbHONOTHS COCTaBHIM OCHOBY ISl ONPEIENICHHs MOIXO0A0B K OTOOPY M CTPYKTYPHUPOBAHHIO €T0
CoJiepKaHusl, MPEJCTABICHHOTO B MPOTrpamMMe 1Mo OUOIOTHH.

Ot6op conmepxanusi ydeOHOro mnpenvera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBICH C TO3UIIMNA
KyJIBTYpOCOOOpa3HOro TMOJX0/a, B COOTBETCTBMHM C KOTOPBIM OOydaromivecs OJKHBI OCBOMTH 3HaHUS WU
YMEHUSI, 3HAYUMBIE JIJIs1 (GOPMUPOBAHHS OOIEH KyJIbTypHl, OTIPEICISIONINE aJeKBaTHOE TIOBEJCHIE YEIOBEKa B
OKpY’Karolle NpUpoAHOil cpene, BOCTpPEOOBAHHBIE B MOBCEIHEBHON >KM3HU U NMPAKTHUECKOW IESITEIbHOCTH.
Ocoboe MecTo B 3TOW cHCTeME 3HAHWK 3aHUMAIOT DJIEMEHTHI COAEP)KaHUsS, KOTOPBIE CIy)KaT OCHOBOH ISt
dbopMUpOBaHUS TIPEICTaBICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IEHHOCTHBIX
OpPHUEHTAIUIX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMSL.

CrpyKTypHpOBaHHE COAEp)KaHUS y4eOHOro Marepuana B MporpaMme Mo OMOJOTMH OCYLIECTBICHO C Y4ETOM
NPUOPUTETHOTO 3HAYCHUS 3HAHWK 00 OTIMYUTEIHHBIX OCOOEHHOCTSAX >KMBOH IPHPOIBI, O €€ YPOBHEBOU
OpTaHM3aIH U SBOJIONHUHA. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOro mpeamera «bHonorus» BbIIEICHBI
CIIEAYIONINE coJepKaTeNbHble THHUU: «buonorus xak Hayka. MeToapl HaydHOTO TO3HaHU», «Kierka kak
Ouwornorudeckas cucrema», «OpraHm3m Kak Owuojorudeckas cucrema», «CucremMa U MHOroooOpasue
OPTraHUYeCKOTO MUPAY, « IBOIOUS )KUBOH MPUPOIBI», «IKOCUCTEMBI U IPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp uzydyenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIAJCHHE O0YUYAIOUTUMUCS 3HAHUSIMH
0 CTPYKTYpHO-(YHKIIMOHAJIHHONH OpTaHU3aIlMH JKUBBIX CHCTEM pA3HOTO paHra M TPUOOPETEHHE YMEHWH
WCTIONIF30BATh ATH 3HAHMS JJIS TPAMOTHBIX JEHCTBHI B OTHOIIEHWU OOBEKTOB >KUBOW MPUPOJBI U PEIICHUS
Pa3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTixeHue neiau u3ydeHus yueonoro npeamMera «bruonorus» Ha 6a30BOM ypoBHE 00eCIEUNBACTCS PEIIEHUEM
CIIETYIOIINX 3aj1a4:



e OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUEHHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOU JJs (pOpMHUpPOBaHUS MPEACTABICHUI O
€CTECTBEHHO-HAyYHOW KapTHHE MHpA, O METO/aX HAy4YHOTO IO3HAHUS, CTPOCHUH, MHOTOOOpa3Hu H
OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YPOBHSA OpraHHW3al[iH, BbBIAAIOIIUXCS OTKPBITUIX H
COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTHY;

e ¢dopMupoBaHUE y 00YUAIOIIUXCS TTO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
IIpOLIECCE aHaJIM3a JIaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMM HAayYHBIX B3IVIAJOB, UJIEH U MOAXOM0B K
M3YYEHHUIO JKUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alNU;

e CTaHOBJIICHHE y OOydaromMXCsl O0mIel KylIbTyphl, (DYHKIIMOHATEHONW TPAMOTHOCTH, Pa3BUTHE YMEHHI
OOBSICHATh M OLIEHUBATH SIBIICHUS OKPY)KAIOIIETO MHpa XKUBOW MPUPOABI HA OCHOBAaHUHM 3HAHUI U
OTIBITA, MOJTYYEHHBIX NPH U3YUYEHUH OMOJIOTHH;

e ¢opMupoBaHue y OOy4YaIOIIMXCS YMEHUH WUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHUN B
IIPAKTUYECKON JESITEIbHOCTH YEJOBEKA, PA3BUTUM COBPEMEHHBIX MEAMLMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUI;

e BOCHHTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEJIOBEKOM YXHUBOU MPUPOJIBI, HEOOXOTUMOCTH
OepeXKHOr0 OTHOILICHUS K HeW, COOJIOACHHS] 3THUYECKUX HOPM MpPHU MPOBEACHUU OHOIOTHYECKUX
HCCIICIOBAHMI;

e OCO3HaHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIs TOBBIIICHUS YPOBHS SKOJIOTMUECKON KYIbTYPHBI, IS
(dbopMHpPOBaHUS HAYYHOTO MUPOBO33PECHHUS;

e TPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHH B MOBCEAHEBHOW >KU3HH AJI OLEHKHU MOCITEeACTBUN
CBOEH JI€ATEIbHOCTH 10 OTHOLICHUIO K OKPYXaIOLIeH cpesie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBaHHE
1 coOJIr0IeHHE Mep PO IITAKTUKH 3a00JICBaHUM.

B cucreme cpeagnero obmero oOpa3zoBaHusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE, SBIISETCS
00s3aTeNbHBIM YU€OHBIM MTPEIMETOM.

Jns u3ydenus Owonoruu Ha 0a30BOM YpOBHE CpeaHero oOmiero oOpa3oBaHHs OTBOAMTCA 68 yacoB: B 10-m
kiacce — 34 gaca (1 gac B Heneno), B 11-M kimacce — 34 vaca (1 gac B Henelo).

Jlng peanuzauuy mporpamMmbl UCHOJB3YIOTCS YYEOHMKH, JOIYILEHHBIE K HCIOJIb30BAHUIO IPHU peau3aluu
UMEIOIINX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 0Opa3oBaTelIbHBIX MPOrpaMM HA4yallbHOTO OOIEro, OCHOBHOTO
obmiero, cpemHero o0miero o0Opa3oBaHUS ~ OpraHU3alUsIMU, OCYIICCTBISIONIMMU  O0OpPa30BATEIbHYIO
JIeATEIIbHOCTD, TpukazoM Munmnpocsenienus ot 26.06.2025 No 495:

e buomnorus, 10 kiacc/ [Naceunuk B.B., Kamenckuii A.A., Py6ros A.M. u npyrue /Tlox pen. Ilaceunuka
B.B., Akunonepnoe o6miectBo «3narensctBo "[IpocBemenue»;

e buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u apyrue /Ilox pexn. [laceunuka
B.B., AkunonepHoe o6mmectBo «M3narensctBo "[IpocBerienue».

ONeKTpOHHblE  00pa3oBaTeNbHBIE  PECYpPChl, JOMYLICHHbIE K  HCIOJB30BAHMIO MpU  peau3aluu
00pa3oBaTeNbHBIMHI OPraHU3aAlUIMUA UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNIbHBIX MTPOrpaMM

HA4aJbHOr0 OOIIEro, OCHOBHOTO OOIIEro, CpeIHero oouiero oopasopanus nprukazoMm Munnpocsemenust PO ot
23.07.2025 Ne 551:

o Tpenaxep «Ob6nako 3Hanui». buonorus. 10 knacc, OO0 «Pusukon JIady;
o Tpenaxep «O6mnaxo 3Hanuit». buosnorus. 11 xnace, OO0 «Puznkon JIady».

ILi1anupyeMble pe3y/ibTaThl OCBOEHMS MpeaMeTa
Cornacio ®I'OC COOQO ycraHaBiuBarOTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHMS OOy4aroIIMMUCS MPOTrpaMM
cpeaHero odmiero 0opa3oBaHus: IJMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JInuHOCTHBIE pPe3yaIbTAThI

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHUS TIpeamera «bHUOJOTHsS» BBIJACIEHBI  CIEAYIOLINE
COCTABJISIIOLIME. OCO3HAHUE OOYYAIOIIMMHCS POCCUMCKOW Tpa)kIaHCKOW HWAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIPHOCTH M CAMOOIPEACICHUI0, HAIUYUE MOTHUBAIMM K OOYYEHHIO OWOJIOTHH,
L[EJICHAIIPaBJIICHHOE DPa3BUTHUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH U
UCTOPUYECKUX TPAAULMN pPa3BUTUS OHOJOTHYECKOTO 3HAHHs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBATbCSI B CBOEH JEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, MPHUCYIIMMH CHCTEME
OMOJIOTHYECKOro 00pa3oBaHMs, HATUYKME SKOJOTMYECKOrO IPAaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LENU H
CTPOUTD KU3HEHHBIC TIJIAHBI.



JIM9HOCTHBIE pE3yNbTaThl OCBOSHUsS mpeaMmera «BHONOTHS» JOCTUTAIOTCS B CIWHCTBE Y4eOHOU U
BOCIIUTATEIbHON JAEATENBHOCTH B COOTBETCTBUM C TPAJULIUOHHBIMM POCCUUCKHUMH COLMOKYJIBTYPHBIMH,
UCTOPUYECKIMH M TyXOBHO-HPABCTBEHHBIMU I[EHHOCTSMH, MPUHATHIMU B OOIIECTBE MPaBUJIAMH U HOPMaMU
MOBE/IEHNS U CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUS, CaMOBOCIIHUTAaHUS M CaMOPAa3BUTHSI, pPa3BUTHUS
BHYTPEHHEH NO3ULMU JUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABOIMOPSAKY, YEJIOBEKY Tpyla M
CTapuieMy MOKOJIEHUIO, B3AUMHOI'0 YBa)KEHHUs, OEPEKHOr0 OTHOLICHHS K KyJIbTYPHOMY HACIEIUIO U TPAIULUSIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEN Cpele.

JInaHOCTHBIE pE3yJabTaThl OCBOCHUSA YueOHOro mnpenmera «buonorus» IOMKHBI OTpakaTh T'OTOBHOCTb H
CIOCOOHOCTh  OOYYaIOIUXCsS PYKOBOACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MIMEH JINYHOCTH,
CUCTEeMOM  IEHHOCTHBIX  OpPUEHTAIMi, T[O3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO O0IIECTBa, paCIIMPEHUE )KU3HECHHOTO OIBITA M ONBITA JACSTEILHOCTH B
IIpOLIECCE pealn3allii OCHOBHBIX HAIPaBJIECHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMS:

e CchOPMUPOBAHHOCTh IPAKIAHCKON MO3UIMU O0y4YaAIOUIErocsl KaKk akKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA
POCCHIICKOTO 00IIECTBa;

e OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

e TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSITENHLHOCTH NPU CO3/JaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U [M03HABATEIbHBIX 33/1a4, BHIITOJIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH OMPENETATH COOCTBEHHYIO TMO3UIIUIO IO OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U
OOBSACHATH €€;

e yMEHHUE YYUTHIBATh B CBOMUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS JIIOACH C
pa3HbIMH YOKICHUSIMHU, KYIbTYPHBIMHU IIEHHOCTSIMU M COIIUAIBHBIM MOJIOXKEHHEM;

e TOTOBHOCTH K COTPYJAHHYECTBY B IPOILIECCE COBMECTHOTO BBITIOJIHCHUS y4EOHBIX, MO3HABATEIBHBIX U
UCCIIEIOBATENbCKUX 3a/1a4, YBaXHUTEIHbHOTO OTHOIICHHS K MHEHHIO OMIIOHEHTOB MpU OOCYKIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPKAHUS;

e TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU JAEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCIIUTAHMS:

e CchOPMUPOBAHHOCTh POCCUNCKOMN TIpa)KAAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a CBOM Kpail, cBO0 PoauHy, cBOM
SI3bIK U KYJbTYpPY, MPOILIOE U HACTOALLEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuu;

e I[[EHHOCTHOE OTHOIIECHUE K MPUPOJTHOMY HACIEAUIO M MaMSITHHUKAM MPUPOJbI, TOCTIKEeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

e CHOCOOHOCTH OLICHMBATh BKJIQJ] POCCUMCKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HAYeHHsI OMOJIOTHH B MO3HAHWU 3aKOHOB MIPUPOJIbI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
00I111eCcTBa;

e WjeliHasg yOEXJIEHHOCTh, TOTOBHOCTb K CIYXeHHIO U 3ammure OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

e OCO3HAHWE IYXOBHBIX [IEHHOCTENW POCCUKCKOTO HAPOA;

e chOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHHUS,;

e CIOCOOHOCTh OIIGHUBATh CHUTYAaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYACHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

e OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWUMBOTO OyAYIIETo;

e OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMUTEISAM, CO3aHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccum;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

e OCTETHYECKOE OTHOIIECHUE K MHpPY, BKIIOUas dCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA,
CriopTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

e TTOHUMaHHE YMOITMOHAIILHOTO BO3JICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH,

e TOTOBHOCTh K CaMOBBIPD@KEHHMIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusuveckoro BocnuTaHMs, (OPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0JIATOIOTYYHSI:

e TIOHMMaHHWE M peaju3aIs 3I0POBOro M Oe30macHoro o0pasa Ku3HU (310pOBOE MUTAHKUE, COOTIOICHUE
TUTHUEHUYECKUX TPaBWJI M HOpPM, COAJlaHCHPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, pPETyspHas
¢bu3mvecKkass aKTUBHOCThH), OEpEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 37I0POBBIO;



e TOHMMAaHUE IICHHOCTHU TMPAaBWJ HHAMBUIYAIbHOTO M KOJUIEKTMBHOTO O€30MacHOTO IOBEJCHUS B
CUTyalUsIX, YTPOKAIOIUX 310POBBIO U KU3HU JIIOJEH;

e OCO3HAaHHUE TOCJIEACTBUN M HENPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJICHHUS aJIKOTOJIsA, HAPKOTHUKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHUSA:

e TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MaCTepCTBa, TPYA0JI00HE;

e TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM W COLMAJIbHOM HAINpaBICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBIIIOJIHATH TaKYIO JESTEIbHOCTD;

e HHTEpPEC K pa3inyHbIM cepaM mpodecCHOHATBLHON JesITeIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIH
BbIOOp Oynyieil npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbL;

e TOTOBHOCTH M CHOCOOHOCTH K O0pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSDKEHUH BCEH JKU3HU;

7) IKOJI0OrM4ecKOro BOCIUTAHMS:

e OJKOJIOTMYECKH IIeJIecCO00pa3HOoe OTHOLICHHE K MPUPOJEe KaK MCTOYHMKY KM3HHM Ha 3eMJjie, OCHOBE €e
CYLIECTBOBAHMS;

e TIOBBILIICHUE YPOBHS 3KOJOTMUYECKOW KYJIbTYPHI: MPUOOPETEHHE OMbITa IUIAHUPOBAHMS MOCTYIKOB U
OLICHKHM MX BO3MOJKHBIX IIOCIIEICTBHN Ul OKPYXKAIOLIEH Cpenbl;

e OCO3HaHHUE II00ATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOJIEM U YTl UX peIIeHHUS;

e CIIOCOOHOCTH HCIIOJIB30BaTh HpHOOpeTaeMble INMPU H3YYECHUM OUOJIOTMM 3HAHMS W YMEHUS IIpH
pemieHnH TpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOJOIOIB30BAaHUEM (COOIIOIEHUE TPABHII
IIOBE/ICHUS B NIPUPOJC, HANPABICHHBIX HA COXPAHCHHE PABHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOocUCTEeM, Orochepsl);

e QAKTUBHOE HENPUATHE NEHUCTBUN, NPHUHOCAIIMX BpEl OKpYXarolled NpUPOSHON cpelne, yMEHHE
IIPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOIMUECKHUE IOCIEACTBUS MPEANPUHUMAEMbIX IEHCTBUHM U
IIPEIOTBPALLATD HUX;

e HaAJIWYUE PA3BUTOrO HKOJOTMYECKOTO MBILIUIEHUS, 3KOJOTUYECKOW KYJIbTYpBl, OIBITA JIEATEIbHOCTU
JKOJIOTMYECKON  HANpaBICHHOCTH, YMEHHMS pYKOBOJACTBOBATbCSI MMM B  IIO3HABaTEJIbHOM,
KOMMYHHMKATUBHOM U COLIMAIBHOMN MPAKTUKE, TOTOBHOCTHU K YYaCTHUIO B MIPAKTUYECKON EATEIbHOCTH
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

e c(hopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
OOIIECTBEHHOH NMPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MeCTa B IOJIMKYJIBTYPHOM MHUPE;

e COBEpIICHCTBOBAaHUE SI3BIKOBOM M YMTATEIbCKOM KYNbTYpbl KaK CpEACTBA B3aUMOJCHCTBHUS MEXKIY
JIIOJbMU U TTIO3HAHUS MUPA;

e TIOHMMaHUE crneuu(UKU OMOJIOTUN KaK HayKH, OCO3HAHMs €€ posid B (POPMUPOBAHUU PALMOHATILHOTO
HAYYHOT'O MBILUIECHHS], CO3JJaHUHU LIEJIOCTHOTO MPE/ICTaBIEHUs 00 OKPYKAIOLIEM MUpPE KaK O €IMHCTBE
MIPUPO/IbI, YeJIOBEKa M OOIIEeCTBa, B MMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEW M pElIeHUuHU MpoliIeM
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

e YOEXJIEHHOCTh B 3HAYUMOCTU OMOJOTMH JUIsl COBPEMEHHOM NMBWIM3ALMU: O0ECHEe4YeHHUs HOBOIO
YPOBHS pPa3BUTHsS MEIMLMHBI, CO3[aHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pelaTh
pecypcHble TMpoOJIeMbl PpPa3BUTHS YEJIOBEYECTBA, IIOMCKA NyTed BhIXOJAa M3 IJIOOAJIBHBIX
HKOJIOTHYECKUX MpolieM U olecrneyeHHs Mepexoja K YCTOHYMBOMY pPa3BUTHIO, palMOHAIBHOMY
WCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

e 3aMHTEPECOBAHHOCTb B MOJYYEHUU OMOJOIMYECKMX 3HAHUI B LIESIX MOBBIMIEHUS OOLIEH KYJIbTYpHI,
€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAJIbHOM I'paMOTHOCTH
oOyyaromuxcs, GopMUPYEMOii TPHU N3yUYEeHUH OMOIOTHUH;

e TIOHMMaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHU
UCIOJIb30BaTh IOJIydyaeMble 3HAHUS JUIA aHajdu3a U OOBSCHEHMS SBICHUH OKPYKAIOLIET0 MHpa U
MPOUCXOJSIINX B HEM M3MEHEHM, yMEHHUE JIeJaTh 000CHOBaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HayYHBIX
(aKTOB M MUMEIOIIUXCS JAHHBIX C IEJIBIO TIOTY4YEHUs JOCTOBEPHBIX BHIBOJIOB,;

e CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh OHMOJOTMYECKHE 3HAHUS I pelIeHHus mnpodiemM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

e OCO3HAaHWE IIEHHOCTH HAay4YHOM JeSATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH HPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESITEIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

e TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K AaKTHBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTSIMH.



MeTanpeamMeTHbie pe3yabTaThl

MeTaHpe,Z[MeTHBIG PE3YyIbTaThl OCBOCHUMA yqe6H0r0 npeamera «buosorusty BKIIOYUAIOT: 3HAYUMBIC JJISL
GbopMHUpPOBaHHUS MHUPOBO33PEHUS OOYUYAIOIMIMXCS MEKIUCIHUIUIMHAPHBIE (MEXMpeaIMeTHbIE) OOIeHayIHbIe
IMOHATHA, OTpaXaroumue nCIOCTHOCTb HaquOfI KapTuHbl MHpa U CHCLII/I(bI/IKy METOAOB TIIO3HAHMHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPrusi, SBIEHHUE, MPOIECC, CUCTEMa, HAay4YHbIM (akT,
MIPHUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIICIOBAaHUE, HAOIOICHNE, U3MEPEHHE, IKCIICPUMEHT
U Jp.), YyHHUBepcaJbHble Yy4yeOHble JeWcTBUA (IO3HABATENIbHbIE, KOMMYHHKATHUBHBIC, DPETYyJISTUBHBIC),
obOecnieunBarome  GopMUpPOBaHWE  (PYHKIMOHATHHOW TPAaMOTHOCTH ¥ COINHMAIBHOM  KOMIICTCHIIUU
oOydaromuxcsi,  CIOCOOHOCTh ~ OOy4YaloOIIMXCSl ~ UCIOJB30BaTh  OCBOCHHBIE  MEXKIUCUUIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEPCAIbHBIC yUeOHbIE CHCTBUS B MO3HABATEIHLHON M COIIMATIBHOM MPaKTHKE.
MetanpeameTHbIe pe3yibTaThl OCBOCHHSI POTPaMMBbI CPETHET0 00I1ero 00pa30BaHusl JOKHBI OTPaXKaTh:
OBy1ajeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a30Bble JJOrMYecKHUeE AeHCTBHS:

e CaMOCTOSITETHLHO (POPMYITHPOBATH M AKTYAIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,

e HCMOJB30BaTh IPH OCBOGHUU 3HAHWNM TMPUEMBbl JIOTMUECKOTO MBIIIJICHUS (aHalnu3a, CHUHTE3a,
CpaBHEHHMsI, KJaccu(pukanuu, 0000IIEH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHITUHN (BBIACIATH
WX XapaKTepHble MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSAMU);

e OMpEACTATh IETH NCATSILHOCTH, 33a/JaBas MapaMeTpbl W KPUTCPUU HX JOCTHIKEHUS, COOTHOCHUTH
PE3yNbTAThI JEATEILHOCTH C TOCTABICHHBIMU LIEISIMH;

e HCIIOJIb30BaTh OMOJIOTMYECKHIE MOHATHUS ISl OObICHEHHS (DAKTOB M SIBJICHUHN JKUBOM MPHUPOJIBL;

e CTPOWUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W MPOTHBOPEYHS] B PACCMATPHBAEMBIX SIBJICHHUAX, (HOPMYyTUpOBATH BBIBOJBI U
3aKJTIOYEHUS;

e IPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA JJIA MPCACTABICHUA CYIICCTBCHHBIX CBSI3¢d U OTHOIIIEHUN B
M3y4aeMbIX OMONOTMYeCKUX OOBEKTax, a TaKke MPOTHUBOPEUMM PAa3HOrO pOJa, BBISBICHHBIX B
Pa3IIMIHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

e pa3pabaTbiBaTh IUIaH peIIeHUs MpoOJeMbl C YYETOM aHajiu3a MMEIOIIUXCS MaTepUaJbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

e BHOCHUTH KOPPEKTHBBI B JEATEIbHOCTb, OICHHBATh COOTBETCTBHE pE3YyJbTaTOB LIEJSM, OLICHUBATH
PUCKHU HOCJICIICTBI/If/'I JACATCIIbHOCTH,

e KOOPAMHHUPOBATH U BHITIOJTHATH padOTy B YCIOBUSX PEaIbHOTO, BUPTYATbHOTO U KOMOMHMPOBAHHOTO
B3aMOJCHCTBUS;

e Ppa3BUBATh KPEATHMBHOE MBIIUICHHUE MTPH PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a3zoBbIe HCCIeA0BaTENbCKHE el CTBUS:

e BIJAJIETh HABBIKAMU y4E€OHO-HCCIIEOBATENHLCKON M MPOEKTHOM NIEATEIbHOCTH, HABBIKAMU pa3peIIeHUs
mpoOJieM, CIIOCOOHOCTRIO W TOTOBHOCTBIO K CAMOCTOSATEIHRHOMY ITOMCKY METOJOB pPEIICHUS
MPAKTUYECKHX 3a]1a4, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

e HCIOJB30BATh PA3JIUYHBIC BUAbLI ACATCIBHOCTH IO IMOJYUCHHUIO HOBOI'O 3HAHUA, €0 MHTCPIPCTALINU,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B YUYEOHBIX CHUTYAIUSX, B TOM YHUCJE MPH CO3JaHUHM Y4EOHBIX U
COIIHMAJIBHBIX ITPOCKTOB;

e ¢dopMUPOBATh HAYYHBIN THUIl MBIIUICHUS, BIaJI€Th HAYYHON TEPMHHOJIOTHEH, KIFOYEBBIMU MOHATHUSIMU
U METOJIaMU;

e CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33/ladyMl B 00pa30oBaTENbHOUN NEATENBHOCTH M JKU3HEHHBIX
CUTYyaluiIX;

e BBISIBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3M M AaKTYaIM3UPOBATh 3aJlady, BBIIBHTaTh THIIOTE3y €€
pEeIICHUA, HAXOAUTH ApPryMEHTHI JIA JO0Ka3aTCJIbCTBA CBOUX yTBep)KI[eHI/II\/’I, 3a1aBaTh MmapaMeTpbl U
KPUTEPUU PEIICHUS;

e QAHAJIM3UPOBATH IIOJYUCHHBIC B XOJAC PCHICHUA 3aJadd peE3yibTaTbl, KPUTHUYCCKU OLCHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHSIX;

e J1aBaTh OIICHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPUOOPETEHHBIH OMBIT;

e OCYIIECTBJIATH II€TICHANpPaBIEHHBIA TOUCK TMEpPeHoca CPeACcTB W CHocoOOB  JEWCTBUA B
po¢eCCHOHANTBHYIO CPEy;

e YMETh NEPEHOCHUTH 3HAHMSI B IO3HABATEIHHYIO U MIPAKTHUYECKYIO 00JIaCTH KUZHEAEATEILHOCTH,

e YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB,;



e BBIIBUTaTh HOBBIC WJEH, MpeIjiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHUS, CTaBUTh MPOOJIEMBI U

3a/1a4M, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.
3) pa6ora ¢ nngopmManmeii:

e OPHUCHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGPOPMAHMH (TEKCTE Yy4eOHOro MOocOoOus, Hay4dHO-
MOMYJISIPHOM  IMTEpaType, OMOJIOTMYECKUX CJIOBapsAX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0azax
JaHHBIX, B MHTEPHETE), aHAIM3UPOBATh MH(OPMAIMIO PA3TUYHBIX BUIOB U (HOpM MpeacTaBieHUs,
KPUTHYECKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTHBOPEUYNBOCTb;

e (GdopMynupoOBaTh 3aMpOChl U MPUMEHATH PA3JIMYHbIE METOJABI MPHU MOUCKE U O0TOOpEe OHOJIOrHYecKOn
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a1a4;

e TpuodpeTaTh OTIBIT UCIIOJIb30BaHUS MH(}OPMaLMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

e CaMOCTOSITENTbHO BBIOMpATh ONTHUMAIbHYIO (GOpPMYy NpPEICTaBICHUS OHMONOrHMYecKoi HHbOpMaUu
(cxemsl, rpaduKy, TMarpaMMBbl, TaOIHIIbI, PUCYHKH U JP.);

e HCMOJb30BaTh HAYYHBIA SI3bIK B KayecTBE CPEJCTBA MpH padoTe ¢ OHONoruyeckoil mHpopmanuei:
OPUMEHSATh XHMHUYECKHe, (HU3MUECKMe W MaTeMaTHMYecKHe 3HAaKU M CHUMBOJBIL, (POPMYIIBI,
ab0peBuaTtypy, HOMEHKJIATypy, MHCIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE
CpeAcTBa HAIJISITHOCTH;

e BJAJETh HABbIKAMHU pACIIO3HABAHUSA W 3alUThl WHGOpManuu, WHGOPMAIMOHHON O0€30MacHOCTH
JMYHOCTH.

OBi1ajeHne YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHM 1€ CTBUSIMU:
1) o0menue:

e OCYILECTBISATh KOMMYHHMKAIIMM BO BCeX cdepax KHU3HU, AaKTUBHO Yy4YyacCTBOBaThb B JHUAJOre WU
JMCKYCCHH TI0 CYIIECTBY OOCYKJaeMOil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCHUTENIHO BBINIOJIHEHUS TMpeAjiaraéMoil 3ajaud, y4YUThIBaTb MHTEPECHl U COTJIACOBAHHOCTH
MO3UIMN APYTUX YIYACTHUKOB JTMAJIOTA WITH TUCKYCCHH);

e pacro3HaBaTh HeBepOaJbHBIE CpelcTBa OOIICHMs, MOHMMATh 3HAYEHHWE COLMAIbHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyallud, YMETh CMr4aTth KOHQIMKTBI M BECTH
MIEPETOBOPBL;

e BIIQJICTh PA3IUYHBIMH CIIOCOOAMH OOILEHHS M B3aMMO/ICHCTBHS, TIOHUMATh HAMEPEHUS APYTHX JIO/IEH,
MIPOSBIIATH YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH Gopme HopMynHpoBaTh CBOU
BO3PAKCHHUS,

e Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

2) coBMecTHasl 1eATEeJIbHOCTD:

e TIOHMMAaTh U HCIIOJNB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYaTbHOW paOOTHI MpPHU pEIICHUU
Ouonoruuyeckod mpoOsemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TMPUMEHEHHUS TPYNHOBBIX (opm
B3aMMOJICHCTBHS IIPU PELIeHUH y4eOHO! 3a1aui;

e BBIOMpATH TEMATUKY U METOJBI COBMECTHBIX JIEHCTBHI C y4eTOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0TO 4YJIeHa KOJIJIEKTUBA;

e TPUHHUMATH IIEJH COBMECTHOW JIEATEIHHOCTH, OPTaHU30BBIBATh M KOOPJMHHUPOBATH NIEHCTBHS TO €€
JOCTH)KEHHUIO: COCTaBJIATh IUJIaH JAEUCTBHM, pacrpeneisTb pojd C Y4eTOM MHEHUHl y4YacTHUKOB,
00CYXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

e OICHMBATh KayeCTBO CBOETr0 BKJIaJa M KaKJOI0 Y4YaCTHHKA KOMaHIbl B OOLIMI pe3ynabTaT o
pa3paboTaHHBIM KPUTEPUSIM;

e IpensaraTb HOBBIE ITPOEKTHI, OLEHUBATh MU C MO3UIMU HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKON

3HaYMMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETHUYECKOE TIIOBEIEHUE B PA3IMYHBIX CUTYallUsIX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OBi1aeHNe YHHBEPCATbHBIMH PEryJsiTUBHBIMU /1€l CTBUSIMH:

1) camoopranu3amnms:

e HCIIONB30BaTh OMOJIOTWYECKHE 3HAHMS Ui BBIABICHHUS NPOOJIEM W MX pEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

e BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IeJIeBbI€ U CMBICIOBBIE YCTAHOBKU B CBOUX JICHCTBUAX U
MOCTYIKAX 110 OTHOIICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

e CaMOCTOSTENbHO OCYILIECTBIATH I[MO3HABATEIbHYIO AEATENbHOCTb, BBIBIATH MPOOJIEMBI, CTaBUTh H
(dbopMyIHpOBaTH COOCTBEHHBIC 3a7]aull B 00Pa30BATEIBHON NEATETFHOCTH U )KU3HEHHBIX CUTYAIHIX;



e CaMOCTOSITEIbHO COCTaBJSATH IUJIAH pEIICHUS TNpoOJIeMbl C yYeTOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHHIA;

e J1aBaTh OIICHKY HOBBIM CUTYAIlUsIM;

e paclIUpATh PaMKH y4eOHOTro IpeIMeTa Ha OCHOBE JINYHBIX IPEANOYTEHHIH;

e JleJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

e OLICHMBATh NPUOOPETEHHBIH OIBIT;

e CrocoOcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOW SPYIUIMH B PAa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD;

2) CaMOKOHTPOJIb:

e JlaBaTh OLIEHKY HOBBIM CUTYAlMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIEISAM;

e BIQJETh HAaBBIKAMU II03HABATENBHOM peQuIeKCHHM KaK OCO3HAaHUs COBEpLIAEMbIX ACUCTBUI H
MBICIMTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB MU OCHOBAHMHU, MCIOJIB30BATH MPUEMBI peIICKCUU JUIS
OLIEHKU CUTYyalluH, BBIOOpA BEPHOT'O PELLICHMUS;

e YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHHS [0 UX CHU)KEHUIO;

e IPUHMMATh MOTHBBI M apPTyMEHTHI APYI'HX IPU aHATIU3€E PE3yJIbTATOB JEATEIbHOCTH;

3) npuHATHE ce0s1 M APYrUX:

e IPUHMUMATh ce0sl, IOHUMAsi CBOU HEJJOCTATKU U JJOCTOUHCTBA;

e TMPUHUMATH MOTHBBI 1 apPTyMEHTHI IPYTHX TPU aHAIH3€E PE3YIbTATOB IEATEILHOCTH;

e TIIpU3HABaTh CBOE IIPABO U IIPABO JAPYIHX HA OIIUOKH;

e pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3UILIUH JPYrOro YeIOBEKa.

IIpenmeTHbie pe3yJibTaThI

[IpenmeTtHbie pe3ynbrathl ocBoeHus mnporpaMMmbl COO mo Ouonorud Ha 0a30BOM YypOBHE BKIIOYAIOT
cnenuduyeckne st yueOHoro npenmera «buonorus» HaydHbIe 3HAHUS, YMEHUS W CHOCOOBI JEHCTBHMA TI0
OCBOGHUIO, HHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUABI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUM B Pa3IMYHBIX YYEOHBIX CHUTYyallMsIX, @ TAKXKE B PEAIbHBIX >XU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX ¢ OMojorueil. B mporpammMe mpenMeTHbie pe3yabTaThl IPEICTaBICHBI IO TOJaM 00y4YeHUS.

10-i kiace

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorusy» B 10-M Kiacce JOTKHBI OTPaXKaTh:

e C(pOPMHUPOBAHHOCTb 3HAHUU O MECTE U pOJIKM OMOJIOTMH B CHUCTEME HAay4YHOI'O 3HAHMSI €CTECTBEHHBIX
HayK, B (OpMHpOBAaHMM COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KApTUHBI MHpa U HAy4dHOTO
MHPOBO33PEHHUS, O BKJIAJE€ POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBFHOW IPaMOTHOCTH YeJIOBEKa ISl pEIIeHUs )KU3HEHHBIX 33]1aY;

e YMEHHUE PacKpbIBaTh COAEpXkaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATUMN: JKU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (0OMEH BELIECTB M MpPEBpAIleHHE DHEPTUH), TOMEOCTa3 (CaMOperymsius), ypoBHEeBas
OpraHM3alysl JKUBBIX CHUCTEM, CaMOBOCIPOM3BEJAEHHE (PENpOAYKLHs), HACIEACTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

e YMEHHUE M3/araTb OMOJIOTMYECKHE TEOpUHU (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHAasl, LIEHTpaJibHas
JorMa MoJeKynsipHoi Ouonorun), 3akoHsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u y4uenus (o
LIEHTPaxX MHOrooOpa3usi M TNPOUCXOXKIEHHsI KyIbTypHbIX pactenuid H.W. BaBuinosa), onpenensrts
TPAHMIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

e YMEHHUE BIAJETh METOJaMH HAy4yHOro IO3HaHHWS B Ouoyoruu: HAOJIOJACHHE M ONHCAHUE >KUBBIX
CHCTEM, IPOLECCOB M SBICHWM, OpraHu3alys W TNpOBeJIeHHE OHOJIOTHYECKOr0 3KCIEPHUMEHTa,
BBIJIBI)KEHNE THUTIOTE3bI, BBISBIICHUE 3aBUCHMOCTH MEXKIY UCCIEAYEMbIMU BETMYMHAMU, OOBICHEHHE
MOJIYYEHHBIX PE3YJbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHATUN, TEOPUM U 3aKOHOB, YMEHHE JI€NaTh
BBIBOJIbI HA OCHOBAHUH MOJTyYEHHBIX PE3YyIbTATOB;

e YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U  DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPTraHW3MOB, OCOOEHHOCTH IPOILIECCOB: OOMEHA BEIIECTB U
NpeBpalleHus] PHEPruu B KJeTKe, (DOTOCHHTE3a, IUIACTHYECKOT0 M 3HEPreTMYeckoro ooOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHHs, WHIUBUAYAIbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

e yYMEHHUE MPUMEHSTH MOJTYUEHHbIE 3HAHUS ISl OObSICHEHUS OMOJIOTUYECKUX MPOIIECCOB U SBJICHUH, IS
MPUHATHS TPAKTUYECKUX PEIICHUI B MOBCEAHEBHOW >KM3HU C IIENbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 370POBbsI M 370POBbsSI OKPY)KAIOIIUX JIIOJIEH, COONIOICHUS HOPM I'PaMOTHOIO IMOBEACHUS B



OKpY)Xamlled MNPUPOAHONH cpene, MOHUMAHWE HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTHKCHHIA
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTUH JISl palliOHAILHOTO MPUPOIOIIOJIb30BAHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIE T'CHETHYECKHE 3aJaud Ha MOHO- M JUTMOPUAHOE CKpELIMBaHMUE,
CLIETVIEHHOE HaCJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTMOPUIAHOTO CKPEIIMBAaHUA IJI MpPEICKa3aHUs
HaCJIeI0BaHMsI IPU3HAKOB y OPTaHNU3MOB,;

YMEHHE BBINOJHATH J1a00OpaTOpHBIE U MpakTHYecKHe paboThl, cOOMIOAaTh MpaBuia MpU pabore C
y4eOHBIM U JIA0OpATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHWBAaTh W MHTEPIPETUPOBATH MH(OpPMALNIO OMOIOTUYECKOTO COACpKAHMUS,
BKJIIOYAIOIIYI0 TICEBJIOHAYYHBIE 3HAHHUA W3 PA3JIMYHBIX MCTOYHHKOB (CpEICTBAa MAacCOBOM
nH(pOpMalIUY, HAYYHO-TIONYJISIPHBIE MaTepUabl), STUHYECKHE aCIIEKThl COBPEMEHHBIX MCCJIEI0BaHUN B
OuosIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHbIE COOOIIEHHS, 0000mIas OHOIOTHYECKYIO
WHPOPMALMI0O U3 HECKOJIBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJb30BaTh TMOHSATHHHBIA ammapar
OHOJIOTHH.

11-i1 knacc

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro mpeamMera «buonorus» B 11-M Kiacce JOTKHBI OTPaKaTh:

e c(hopMHUPOBAaHHOCTH 3HAHUI O MeCTe M POJIU OMOJOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHONW KAapTUHBI MHpPa U Hay4dHOTO
MHPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIMH,
(YHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKa ISl pelIeHHs] )KU3HEHHBIX 3a]1a4;

e YMEHHE PacKpbIBaTh COACPKaHUE OMOIIOTUIECKUX TEPMHUHOB U MOHITUI: BUJ, TIOMYJIALNS, TeHOPOH],
SBOJIIOLIMSI,  JABIDKYIIME  cuUibl  ((pakTOphl) HBONIONMH, TMPUCHOCOOIEHHOCTH  OPraHU3MOB,
BUI000pa30BaHue, SKOJIOTHUYECKHE (PAKTOPBI, IKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEIyLEHTHI,
L[eNU MUTAHUA, YKOJIOTUYeCcKas MupaMua, OuoreoueHnos, buocdepa;

e YyMEHHE H3JaraTb OHOJOTHMYECKHE TeopuH (dBoitoroHHas Tteopusi Y. [lapBuHa, cHHTEeTHYeCKas
TEOpHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblieBoro cxoacrsa K.M. bapa, uepenoBanus
TJIABHBIX HaIpaBiieHui U myTei sBororuu A.H. CeBepiioBa, yuenus o 6uocdepe B.U. BepHaackoro),
OTIpEeCISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

e YMCHHE BIQJIETh METOAAMU HAy4YHOTO IO3HAHWSA B OWOJIOTHH: HAONIONEHHE ¥ ONUCAHUE KUBBIX
CUCTEM, IMPOLIECCOB M SIBICHUN, OpraHM3alus M IPOBEIEeHHE OHOJIOrMYECKOTO JKCIEPHUMEHTA,
BBIJIBKCHNE TUTIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEX]y UCCIEAYEeMBIMU BEITMUYNHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JIeJaTh
BBIBOJIbl HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

e yYMEHHE BBIIENATh CYLIECTBEHHBIE TPU3HAKH CTPOEHHsI OMOJIOTMUECKUX 0OBEKTOB: BUIOB, MOMYIIALUH,
MIPOJYLIEHTOB, KOHCYMEHTOB, PENYLIEHTOB, OMOreOlEeHO30B U 3KOCUCTEM, OCOOEHHOCTH IMPOLIECCOB:
HaCJIe/ICTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BHA000Pa30BaHUs, MPUCHOCOOIEHHOCTH
OpPTaHU3MOB, JIEHCTBHS DKOJOTHYECKMX (AKTOPOB Ha OpPraHM3MBI, NepeHOca BEIIECTB M IOTOKA
SHEPI'Uu B 3KOCHCTEMAaxX, aHTPOIOTEHHBIX N3MEHEHHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KpyrOBOPOTa
BEIIIECTB U OMOTEOXUMHUYECKUX ITUKIIOB B OMocdepe;

e yYMEHHUE MPUMEHSTh MOJTYYCHHbIE 3HAHUS JIsI OOBSICHEHHUS] OMOJIOTUYECKUX TPOIIECCOB U SBIICHUH, IS
MPUHATUS TPAKTUYECKUX PEHICHWH B MOBCEIHEBHOH JKM3HM C LENBIO OOecriedeHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsl OKPYKAIOIIMX JIIOJEH, COOMIONEHUs] HOPM I'PaMOTHOTO INOBEJCHUS B
OKpY’Kalolel NPHUPOAHOM cpele, TMOHMMAaHHE HEOOXOAUMOCTH HCIOJIb30BAHUSA JIOCTHKEHUHN
COBPEMEHHOM OMOJIOrUH /ISl pallMOHAIEHOTO IPUPOAOIOIb30BAHNUS;

e YMEHHE pelIaTh DJEMEHTapHbIe OMOJIOTUYECKHE 33a/1a4M, COCTABISATH CXEMBI IEPEHOCA BEIIECTB U
SHEPTUU B dKOocHcTeMax (I[eTnH MUTaHuUs);

e YMEHHUE BBINOJHATH JIAOOpaTOpHbIE M MpaKTUYECKue paboThl, cOOMIOIaTh MpaBuUia Mpu padoTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

e yMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH WHPOPMAIUIO OHOIOTHYECKOTO COJCpIKaHUS,
BKJIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHMA M3 PA3JIMYHBIX MCTOYHUKOB (CpeicTBa MacCOBOM
nH(poOpMallUY, HAYYHO-TIOMYJISIpHbIE MaTepuasbl), paccMaTpUBaTh TIJIOOATBHBIE HKOJIOIMYECKHE
poOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

e yMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIast OMOIOTHYECKYIO
nH(MOpPMALIUI0O W3 HECKONbKUX HMCTOYHMKOB, T'PaMOTHO HCIOJb30BaTh TMOHITHWHBIN ammapar
OHMOJIOTHH.



ITepeuens (koaupukaTop) pacnpenejJeHHbIX M0 KJaccaM NpoBepsieMbIX TpedoBanmii k pesyabtatam OOII

COO u 371eMeHTOB CcOAepPKAHUS M0 OMOJIOTHH

10-it KUIACC

IIpoBepsiemble TpeOoBaHus K pe3yjbTaTam ocBoenusi OOIl

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemblie npeaMeTHbIE pe3yabTaTrhl ocBoenuss OOII OO0

ChopmupoBaHHOCTh 3HAHUN O MECTE W POJIM OHUOJIOTMH B CHCTEME HAay4YHOTO 3HAHHS
€CTECTBEHHBIX HAyK, B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpa U Hay4yHOTO MHPOBO33PEHUS; O BKIAJ€ POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA ISl PEILICHHS
KU3HEHHBIX 3a7a4

YMeHue packpbIBaTh cojiepKaHue OUOJIOrMUECKUX TEPMUHOB M MOHSTUMN: KU3Hb, KIIETKA,
opranusM; Mera0oiau3M (0OMEH BEUIECTB W NPEBpallleHHE JHEPruu), TOMEOoCTa3
(camoperymnsuus), ypoBHEBas OpraHMu3alis >XHUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penipoayKius), HACJIEACTBEHHOCTh, N3MEHUYUBOCTD, POCT U PA3BUTHE

YMeHue uznaratb OUOJOTHYECKHUE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHAs),
3akonbl (I'. Mengens, T. Moprana, H.J1. BaBunoBa) u yueHus (o meHTpax MHOT0OOpa3us
U IPOUCXOXKJEHUsl KylIbTypHbIX pacteHuid H.M. BaBuiioBa), ompenenatb rpaHuipl UX
MIPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BiaeTh METOJaMU HAYYHOTO MO3HaHUs B Ouonoruu (HaOIoJeHHe U OMUCcaHHe
JKUBBIX CHCTEM, IPOIECCOB M SBJICHHUI; OpraHu3anus U MPOBEACHUE OMOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIBUKEHHUE TUIIOTE3bI; BHIABICHUE 3aBUCUMOCTH MEXK/Y HUCCIETyeMbIMU
BE&iIn4YnHaMu, o0BsICHEHHE MOJIYYCHHBIX PC3yJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX
MOHATHM, TEOpUN M 3aKOHOB, YMEHHE JeJaTh BBIBOABI HAa OCHOBAaHUHM TMOJYYCHHBIX
pe3yIbTaTOB)

YMeHue BBIIETATh CYIIECTBEHHbIE MPU3HAKA BHPYCOB, KIETOK MPOKAPHOT U IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH TIPOIECCOB OOMEHa
BEUIECTB W TMpEBpallleHHus OJHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
JHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO03a, MeW03a,  OIUIOJOTBOPCHUS,
Pa3MHOXKEHHUS, HHANBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue NpuMEHsTh NOJy4YeHHbIe 3HAHUS I OOBSICHEHUsI OMOIOTHYECKUX MPOLECCOB U
SBIICHHH, JJIS1 TIPUHSTHS TPAKTUYECKUX PEIICHHH B TIOBCEJHEBHOW KHM3HH B IEISX
obecrieyeHns: 0€30MacCHOCTH CBOETrO 3J0POBbS M 370POBbS OKPYKAIOLIMX JIIOJIEH,
COONIIOZICHUsSI HOPM TPAMOTHOTO TIOBEJCHHS B OKpYXKAIOMIEW MPHUPOIHON cpeje;
MIOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUH COBpPEMEHHOW OHOJOTHM U
OMOTEXHOJIOTHH ISl PAIIHOHAIEHOTO IPUPOAONIOIH30BAHNUS

VYMmenue pemaTtb OSJICEMCHTAPHBIC T'CHCTUYCCKHUE 3aJa4d Ha MOHO- U I[I/IFI/I6pI/II[HO€
CKpCHIMBAHUC, CHCIUICHHOC HACJICAOBAHUC, COCTABJIATH CXCEMbI MOHOFI/I6pI/I,[[HOF0
CKp€IIMBaHUA JJIA IPCACKa3zaHnd HACJICAO0BaHUA IIPU3HAKOB Y OPraHn3MOB

YMeHue BBINOJHATH J1a0OpaTOpHble M MpPaKTUYeCKHe paboThl, cOOMI0AaTh MpaBUia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM

YMeHue KpUTUYECKH OLIEHHWBATh W HHTEPIIPETUPOBaTh HH(OpMaIHIO OHOJIOTHMYECKOTO
COJIep KaHusl, BKIIOYAIOIIYIO TICEBJJOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX UCTOYHUKOB (CMMU,
HAy4YHO-TIOMYJISIPHBIE MaTEpUajbl); STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBAHUM B
O6uoJIOruy, MEeAULIMHE, OMOTEXHOJIOTHU

10

YMeHue co3maBaTh COOCTBEHHBIE IHUCHMCHHEIC U YCTHBIC COO6H.[CHI/I$I, O606H.[8.$I




61/IO.HOI‘I/I‘ICCKyIO I/IH(l)OpMaLII/IIO N3 HCCKOJIbBKUX HWCTOYHHUKOB, I'PaMOTHO MCIIOJIB30BAaTh
MOHSATUHHBIN anmapat OHOJIOTHHI

IIpoBepsieMble 3J1eMEHTBHI COleP:KAHUS

Koxa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

1

buonorusa xax HayKa

11

buonorus — Hayka o xuBoil npupoae. Ponp 6uonoruu B GopMUpPOBAHUN COBPEMEHHOMN
Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJOTHIECKIX HAYK

1.2

Mertoabl O3HAHUS KUBOU IPUPOABI (HAOIIO/IEHNE, SKCIIEPUMEHT, OIIMCaHUE, U3MEPEHUE,
KJaccuduKalus, MoJIeIUpOBaHHe, CTaTUCTUYECKass 00paboTKa JaHHBIX)

J’KuBble cUCTEMBI U UX OopraHu3anus

2.1

JXussie cucreMsl (OMOCUCTEMBI) KaKk IpeaMeT u3ydenus: ouonoruu. CBoiicTBa OnocucTem
U UX pa3zHooOpasue

2.2

VYpoBHM  opraHu3anMM ~ OMOCHCTEM:  MOJIEKYJISIPHO-T€HETUYECKUH,  KJIETOYHBIH,
OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUI COCTaB KJIETKU. XUMHUECKHUE AIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bona u muHepanpHble BemecTBa. DYHKIMU BOJbl U MHHEPAJIbHBIX BELIECTB B KIETKE.
IHonnep:kanue ocMOTHYECKOro OajlaHca

3.2

benku. CocraB u cTpoeHue 6eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnMsble
1 3aMEHUMbIE aMUHOKHUCIIOThl. AMUHOKHCIIOTHBII COCTaB. YPOBHM CTPYKTYpPbI O€IKOBOM
MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHASL, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XUMHUUYECKHE
cBolicTBa OenkoB. bronormueckue GyHKIMH OSTKOB.

®depMeHTHl - OHojoruyeckue karaau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN LIEHTD,
cyoctparHas crnenupuuHocts. Kodepmentsl. Butamunbl. Otiamuus ¢(epMeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB

3.3

VYraeBosl: MOHOCaxapuIsl (TIH0K03a, pub03a U 1e30KCHpud03a), Tucaxapusl (caxaposa,
JIAKTO3a) M ToJMcaxapuabl (KpaxMali, TJIMKOTEH, 1eJUT003a). buonornueckue GyHKInu
YIJI€BOJIOB.

Jlununael: TpUrAMLEpuAbl, crepouisl, Qochomunuasl. ['mapodunsHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue pyHkyuu munuaoB. CpaBHEHUE YITIEBOJIOB, OSJIKOB U JIMITUI0B
KaK UCTOYHHKOB YHEPTUU

3.4

Hyxkneunossie kucnotel: JIHK n PHK. Hykineornasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JITHK. Ctpoenune u pynkuun PHK. AT®: crpoenue u pyHkuuun

3.5

[wuronorus — Hayka o kierke. Kierounas Teopusi. MeToapl H3y4eHus KIETOK

3.6

Krnetka kak nenoctHas kuBas cucrema. OOlMe Npu3Hakyu KIETOK: 3aMKHYTas Hapy>KHast
MeMmOpaHna, monekynsl JJHK kak renetuueckuii anmnapar, cucteMa CUHTE3a Oeika

3.7

Tumel KJIETOK: »yKapuOTHUECKas U MpokapuoThueckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUECKON KieTku. Knetounas crenka Oaktepuii. CTpoeHHE JYKapUOTHUECKOU
kieTkd. OCHOBHBIE OTIIMYUS PACTUTENBHOM, )KUBOTHON M TPHUOHOM KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, WX (YHKIHUU.
[InazmaTnueckass MmemOpaHa, e€ cBoiictBa M (yHkuuu. l{uromasma u e€ opraHoujbl.
OnHomeMOpaHHBIE OpraHOUABl KJIETKU: sHAorua3marudeckas cerb (DOIIC), ammapar
FOJ'II))I)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OopraHoOuAbI KJIECTKHW: MUTOXOHAPHHU, IIIACTHUABI.
[Tpoucxoxxaenne MUTOXOHIpUN U macTui. Buasl miactun. HememOpanHble opraHou bl
KJIETKUA: PUOOCOMBI, KJIETOYHBIH ULEHTpP, PECHUYKHU, KTYTHUKU. DYHKIMH OPraHOMIOB
KJIETKU. Britouenus




3.9

Snpo — perynsaropHslii neHTp kieTku. CTpoeHue sapa: saepHas 000J04YKa, KapuoIia3ma,
XPOMATHUH, AAPBIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKH

4.1

OOmen BemiecTB, WM MeTabonmM3M. AccUMWIALUSA (IJIACTUYECKUH OOMEH) W
IUCCUMWIIALMS  (PHEPreTHYeCKHii OoOMEH) — JBEé CTOpPOHBI EIMHOTIO Ipolecca
Metabonmu3ma. Tumbel oOMeHa BemiecTB: aBTOTPO(HBIE u reTepoTpodHBId. Pomb
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIICTKE

4.2

®orocunte3. CBeroBas u TemHOBas (a3pl ¢GoTtocuHTe3a. Peakuuu ¢orocuHTE3A.
OddexTuBHOCTE hoTOCcUHTE3a. 3HaUeHUEe (POTOCHHTE3a AJIS JKU3HHM Ha 3emuie. Bnusiaue
yCIIOBUH cpellbl Ha (OTOCHUHTE3 U CIOCOOBI MOBBIIIEHUS €ro MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpyIolue OakTepuu. 3HAUEHHE XEMOCHHTEe3a JJIs KU3HHM Ha
3emiie

4.3

Oneprernyeckuii oOMeH B  KkieTke. PacmieruieHune  BelecTB,  BBIICJIEHUE U
aKKyMYJIMNPDOBAaHHME SHEPIUM B KJIETKE. OTallbl 3HEprernyeckoro oOMeHa. [nukonwms.
bpoxenne u ero Buabl. KuciaopogHoe oOkHCIEHHME, WM KIETOYHOE JbIXaHHE.
D PEeKTUBHOCTD IHEPTETHISCKOTO OOMEHA

4.4

Peakiun marpuuynoro cunte3a. ['enermdeckas undopmanus u JHK. Peammuzanus
TeHETUYECKON MHpOpMaIuu B KileTKe. [ eHeTHYeCKU KOJT U €ro CBOMCTBA. TpaHCKPUIIIIUS
— w™arpuunblii  cuHTe3 PHK. Tpancnsmuss — Owuocunre3 Oenka. KomupoBanue
aMUHOKHCIIOT. Ponb pubocom B 6nocrHTe3e Oenka

4.5

Heknerounsie Qopmbl  ku3Hu — Bupychl. Mcropuss otkpeitus Bupycos (.U.
NBanoBckuii). OCOOCHHOCTH CTPOSHUS M KH3HEACATEIHHOCTH BUPYCOB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHonepunura uenoBeka (BUY) — Bo3Oymurens CIIWHda. Ilpodumaktuka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JIeBaHUI

PasmHoxenne n WHAUBUAYAJIbHOC PAa3BUTUC OpraHHU3Ma

5.1

Knerounslii 1uKia, WM KU3HEHHbIM LUK kiaeTku. MuTtepdasa m mwuros. Ilpomeccsl,
npoTekatomue B uHTepdasze. Permkanms - peaknus marpuuHoro cunrteza JIHK.
Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHUT. JMIUTOMAHBIA W TaruIOWTHBIHN
XpOMOCOMHBIE Habopbl. XpomaTuipl. LluTojgornyeckrue OCHOBBI Pa3MHOKEHHUS H
VHJIMBHUIyaJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne kinetkn — muto3. Cragum mwurosa. [Ipomeccel, MpoucxXoadiue Ha pasHBIX
CTaJusIX MUTO3a. BHOJIOrnYecKnii CMBICT MUTO3a

5.2

@opmbl  pa3MHOXKEHHUS OpraHM3MOB: Oecrnonoe U mojoBoe. Buael Oecrnosoro
pasMHOXEHHUs:  JeJIeHHMe  HaJBOe,  IOYKOBaHME  OJHO— M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BETETATHBHOE pa3MHOXKCHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPTraHU3MOB, €r0 3HauUeHHe IS CeNIeKLUU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Meiio3. Craguu Mmeiiosa. IIpormecchl, mpoucxondmue Ha craguax Mmeio3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaYEHUE Me03a

5.4

I'ameTorenes — mportecc 00pa3oBaHMUs TOJOBBIX KIETOK Y KHUBOTHBIX. [10JIOBBIE Kene3bl:
CEeMEHHHKH W suyHUKA. OOpa3oBaHME€ M  Pa3BUTHE TMOJOBBIX  KJIETOK-TaMET
(cmepmaro3ou, SIMIEKIIETKa) — crepmaToreHe3 U ooreHe3. OCOOCHHOCTH CTpOEHUS
SIMIIEKJIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes

5.5

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Dransl 3M6pI/IOHaJ'H)HOFO Pa3BUTHA Y TO3BOHOYHLIX JKUBOTHBIX! I{pO6HeHI/Ie, racTpyisiaus,




opranoreres. IloctamOproHansHOE pazBuTHE. THIMBI MOCTIMOPHOHAIBHOTO PA3BUTHSA:
npsiMoe, HenmpsiMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPTraHU3MOB; (DaKTOPHI,
CTIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 IBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHU, CTaANU
pasBuTUs

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipeamer m 3amaum reHetuku. Mcropusi pa3BUTHsS TEHETHKU. Bknaa poCCHUUCKHX H
3apyOeKHBIX YUEHBIX B pPa3BUTHE TEHETUKUA. MeETONbI TeHETUKH (TUOPHUIOIOTUYCCKUH,
LUTOTEHETUYECKUM, MOJEKYJIApHO-TeHeTuuecKnui). OCHOBHBIE T€HETUYECKUE TOHSATHUS.
['eneTnueckas cMMBOJIMKA, UCIIOJIB3YEMAs B CXEMAX CKPELIMBAHUI

6.2

3aKOHOMEPHOCTH  HACJIEIOBaHUS  IMPU3HAKOB, YyCTaHOBIeHHBbIe [. Menzaenem.
MOHOTHOPHIHOE CKpelIMBaHuEe. 3aKOH €IMHOOOpa3usi THOPHIOB IIEPBOrO IOKOJCHHUS.
[TpaBmwiio nOMUHUpPOBaHUS. 3aKOH pACHICIUICHUS MPU3HAKOB. [ MIMOTE3a YMCTOTHI TaMerT.
[ToyiHOE M HEMOJIHOE IOMHUHHPOBAHHE.

JluruOpugHoe  CKpelmuMBaHuWe. 3aKOH HE3aBUCMMOTO  HACJICOBAHHS  MPH3HAKOB.
[luToreHeTUYEeCKKEe  OCHOBBI  JIMTHOPUIHOIO  CKpEIIMBAHMS.  AHAJIU3UPYIOIICE
CKpemuBaHue. VICronp30BaHWe aHAIM3HPYIOMIETO CKPEIIUBAHUS IS ONPEICTICHHS
FeHOTHIIa 0CO0OHU

6.3

CuenieHHOe HacjeqoBaHHe mpu3HakoB. PabGora T. Moprana 1o cCrHemJIeHHOMY
HACJIEZIOBaHUIO TeHOB. HapylieHue creruieHHs T€HOB B pe3ylIbTare KpPOCCHHIOBEpA.
XpoMOCOMHas TeOpHsI HAaCJIeICTBEHHOCTH. | eHeTHYeCKHe KapThl.

['enernka noma. XpoMOCOMHOE ONpeeieHIe Moia. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue MpU3HAKOB, CLETUICHHBIX
C HIOJIOM

6.4

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAacleACTBEHHAs. Ponb cpenbl
B HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTuka MOIM(PUKAITMOHHOM
M3MEHUYMBOCTH. BapnanmoHHbIN psl U BapuallMoHHas kKpusasd. HopMa peakuuu npusHaka.
KonuuecTBeHHbIE W KayeCTBEHHbIE MPU3HAKM W MX HopMa peakuuu. CBoiicTBa
MOJU(PUKAITIOHHON H3MEHYMBOCTH

6.5

HacnencrBenHas, Wiy TCHOTUIIMYECKAsl, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTD.
Meiio3 1 1osoBOW MpoIliecC — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH. MyTalnOHHAas
M3MEHUYUBOCTh. Knaccudukaiusi MyTaiuii: TeHHbIE XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U
NpUYUHBl  MyTanuil. MyTarennsle (GakTopbl. 3aKOH TOMOJIOTMYECKHX PSJOB B
HaclneacTBeHHo# n3MeHnunBoctu H.M. BaBunona

6.6

I'enetnka uyenoseka. Kapuorun uenoBeka. OCHOBHbIE METOJbl T'E€HETUKH YEJIOBEKa:
T€HEATOTUYECKUN, OJM3HEIOBBIN, HUTOTCHETHYECKUH, OMOXMMHUUYECKHH, MOJIEKYJSPHO-
reHeTu4yeckuid. COBpEMEHHOE ONpeIeNIEHNE TeHOTHUIIA: TTOJIHOT€HOMHOE CEKBEHHUPOBAHUE,
FeHOTHIIMPOBAaHWE, B TOM uyucie ¢ mnomouipto [II[P-ananu3a. HacnencrBeHHble
3a00j1€BaHUs ~ YeJOBEKa:  TeHHble  Ooje3HM, OOJe3HH ¢ HACJICICTBEHHOM
MPEAPACTIONOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hu. CoMaTHyecKue W TEeHEPaTUBHBIC
Mytanud. [IpuHIMIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKH U JICYCHUS
TEHETHYECKUX  Oone3Held. MeauKo-TeHeTUUeCKOoe  KOHCYJIBTHPOBAaHUE. 3HAYCHHE
MEIUIIMHCKOW TEHEeTUKH B TPEJOTBPAIICHUM U JICYCHUU TEHETUYECKHX 3a00NeBaHUIl
4yeJioBeKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M Ipolecc. 3apoXkACHUE CENeKIUU U fomecTukanus. Ydyenue H.M.
BaBuiioBa o 1eHTpax NMpOMCXOXKJIEHUS 1 MHOroo0pasus KyJlbTYpHbIX pacTeHHid. LleHTpsl
IIPOUCXOXACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM

7.2

CoBpeMeHHbIE METOJbI CENeKIMH. MacCoBBI M MHAWBUAYAIBHBIA OTOOPHI B CEJIEKLIUU
pacteHnii U KUBOTHBIX. OIleHKa 5KcTepbepa. bINM3KOpOACTBEHHOE CKpelIMBaHUE —




uHOpuuHT. Yuctas nuausa. CKpellMBaHWE YUCTBHIX JIMHUK. [eTepo3uc, uimu rudpuaHas
cuwia. HeponcTtBeHHoe ckpeuiuBaHue — ayropuauHr. OTnanéHHas rudpuauzanus u eé
ycnexu. VIcKkycCTBEHHBIN MyTareHe3 U MOJy4eHHUE MOJIUILIONI0B. JJOCTHIKEHUS CeNeKInn
pacTeHui, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorust kak oTpacib IHMpPoU3BOJACTBA. ['€HHas MHXKEHepus. OTambl CO3JaHUS
pekomOunanTHoi JIHK u Tpancrennbsix opranu3moB. Knertounas naxenepus. Knerounsie
KYJIBbTYpBI. MUuKpOKIIOHaIBbHOE pa3sMHOXEHHE pacTeHHU. KionnpoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB.  OKOJIOTHYECKHE U
stryeckue mpodsemsl. 'MO — reneTnyecku MOIU(PUIMPOBAHHBIE OPTaHU3MBI

11-ii KJIACC

IIpoBepsiemble TpeGoBaHusi K pesyabraram ocsoeHus OOIl

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemblie npeaMeTHbIe pe3yiabTarhl ocBoeHuss OOII OO0

ChopMupoBaHHOCTh 3HAHHH O MECT€ M POJMU OMOJOTHMH B CHUCTEME HAayYHOTO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAyUYHON KapTHHbI
MUpa U Hay4yHOTO MHPOBO33pPEHUS; O BKIAJE POCCUICKUX M 3apyOeKHBIX YUEHBIX-
OHOJI0rOB B pa3BUTHE OMOJOTUY; (PYHKIMOHAIBEHOW TPaMOTHOCTH YeJIOBEeKa AJIs PeIICHUS
KU3HEHHBIX 3aja4

YMeHue pacKphiBaTh COACPKAHWE OWOJOTMYECKHMX TEPMUHOB U TOHSATHI: BHII,
HNOMYJISIIKsA, TEeHO(GOHA, dBOJIONUA, JABWKYIIHE CHIbl  ((aKTOpbl)  SBOJIOLHH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE, DKOJOTHYECKHE  (DAKTOPBI,
9KOCUCTEMA, MPOJYICHTI, KOHCYMEHTBI, PEIYICHTBI, [ENH MUTAHUS, SKOJIOTHYECKAas
nupammuia, ouoreoreHos, onochepa

YMmenune wusnarath Ouonorndyeckue Teopuu (dBomonnoHHas Tteopus Y. JlapBuHa,
CHHTETUYECKasi TEOPHS IBOJIOLNH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOIO CXO/ICTBA
K.M. bspa, uepenoBanus riaBHbIX HampaBieHuil n myteil sBomouuu A.H. Cesepuosa,
yueHus o Ouocdepe B.M. Bepnanckoro), onpenensiTe IpaHUIbl UX MPUMEHUMOCTH K
KHUBBIM CHUCTEMaM

YMeHue BiaeTh METOJaMU HAyYHOTO MO3HaHUs B OnMonoruu (HaOIOJeHHe U OMUCaHHe
JKUBBIX CHCTEM, MPOIECCOB M SBJICHHI; OpraHU3alus U MPOBEACHUE OMOJIOTHMYECKOTO
SKCIEPUMEHTA, BbIIBU)KEHUE THUIIOTE3bI; BBISIBIIEHUE 3aBUCUMOCTH MEXY UCCIEAyEeMbIMU
BEIn4YnHaMu, 0o0BsICHEHHE MOJIYYCHHBIX PE3yJIbTaTOB, HCIOJb30BAHHLIX HAaYYHBIX
MOHSATUN, TEOPUM M 3aKOHOB; YMEHHE JelaThb BbIBOJAbl HAa OCHOBAaHUU MOITYYEHHBIX
pe3yIbTaTOB)

VYMmenne BBIIACIIATh CYHICCTBCHHBIC ITIPU3HAKU CTPOCHUA OHMOJIOTNYECKUX OOBEKTOB: BUJIOB,
MOMYJISIIIAKM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOIEHO30B U IKOCHCTEM;
0COOEHHOCTH TIPOIECCOB HACIEJCTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOTO O0TOOpa,
BUJI000pa30BaHUs, TMPHUCIOCOOJICHHOCTH  OpPTraHW3MOB, JEWUCTBUSA  SKOJOTHYECKHX
(akTOpoB Ha OPraHW3MBI, IMEPEHOCAa BEMISCTB M IOTOKAa JHEPTUHM B IKOCHCTEMAaX,
AHTPOTIOTEHHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOTeOXMMHYECKUX IIMKIIOB B Onochepe

YMeHne IpUMeHSITh TIOJTy4YeHHBIC 3HAHUS TSI OOBSICHEHUs OMOIOTUYECKUX MPOIECCOB H
SABJICHUM, JUIA TPUHATUS MPAKTUYECKUX PEUICHUH B TOBCEIHEBHOW >XM3HH B LENAX
obecrieueHnss OE30TMACHOCTH CBOETO 3/0POBBS M 3/I0POBBS OKPY)KAIOIINX JIFOJIEH,
COONIIOJICHUsI HOPM TPaMOTHOIO TIOBEJCHHS B OKpYXKalOIled MPUPOIHON cpeje;
MOHWMaHHE HEOOXOIWMOCTH HCIONB30BAHUS JOCTHKEHH COBPEMEHHOW OHMOJIOTHH LIS
palMoHaIBFHOTO MPUPOIOIOIb30BAHUS

Vmenune peiiaTtb 3JICMEHTAPHEBIC OMOJIOTHYECKHE 3aaa4yu, COCTaBJIATH CXCMbI IMEPCHOCA
BCIICCTB U DHCPI'UU B 3KOCUCTCMAX (I_Iel'II/I HI/ITaHI/I}I)




YMeHue BBIIOJHATH J1a00paToOpHbIe M MPAaKTUYECKHe pabOThl, COOII0AATH MpaBUiia MPH
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM

YMeHHe KPUTUYECKH OLIEHUBATh W HHTEPIPETUPOBATH MH(OPMAIUIO OMOIOTHYECKOTro
COJIEp>KaHUs, BKJIIOUYAIOILYIO IICEBJJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CMU,
HAy4yHO-TIONYJISIPHBIE ~ MaTepualibl); paccMaTpuBaTb  IJIOOAJNBHBIE  IKOJIOTHYECKUE
IpOo0OJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3ULIUIO
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YMmeHue co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOIIEHHUsA, 0000mas
OMOJIOTUYECKYI0 HH(POPMAIUI0 M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHHI

HpOBGpﬂEMLIe 3JIEMECHTBI COACPKAHUSA

Koxa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

1

DBOJIOLMOHHAA OUOJIOTUS

11

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa HBoiolMU. [lameoHToNOrHueckue: MOCIEA0BATEIbHOCTh IOSBICHUS
BHJIOB B TMAJICOHTOJOTUYCCKON JICTOMHCH, TepexoaHbie ¢GopMbl. buoreorpadudeckue:
CXOACTBO M pasznuyue ¢ayH U (IOp MATEPUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOACTBA MW pasjinius 3M6pI/IOHOB Pa3HBIX BHUAOB ITO3BOHOYHLIX. CpaBHI/ITeJII)HO-
aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTHYHbIC, PYAMMEHTapHbIE OpraHbl, ATaBU3MBI.
MonexynspHOOMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCKUX MyTell y BCEX OpraHu3MOB

1.2

OpomonmonHass Teopusi Y. JlapBuHa. Ilpennochuiku BO3HMKHOBEHMS JapBUHHU3MA.
JIBIDKyIIMEe CHJIBI 3BOJIOLMM BUAOB 1O JlapBuHY (M30BITOYHOE pPa3sMHOXKEHUE IPH
OTPaHUYEHHOCTH PECYPCOB, HEOIpeIeIEHHAsT N3MEHYUBOCTh, OOpb0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus sBomonuu (CTI) u ocHoBHBIE €€ MOI0KeHUsI. MUKPOIBOTIOIHS.
[Tonynsuus Kak eIMHUIIA BUIA U SBOJIIOLUN
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JiBmokymue cuiibl ((pakTophl) BONIIOLMM BUAOB B Hpupoje. MyTalmoHHBIN Ipouecc U
KOMOMHATHBHAsA W3MEHYMBOCTb. [lomynsiuoHHble BOMHBI U Apeid reHoB. M3zonsamus u
murpanus. EcrecTBeHHbIi 0TOOp — HampaBisitomuii ¢akrop sBomouun. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysibTaT 3BoMOIMU. [IpuMepsl npucnocoOaeHuit
y OpraHu3MoB. ApoMopd03bl U UIH0AAAITAIUH.

Bun u Bugoo6pazoBanue. Kpurtepunm Buma. OcHOBHblE (OpMBI BHI000pa30BaHMS:
reorpauuecKkoe, IKOJIOrHIECKOE

1.5

MakposBosmtonius. @opMbl dBOIONMK: (PriieTUYECKasi, JUBEPTeHTHAs, KOHBEPTreHTHas,
napajuiensHas. HeoOpaTuMocTh SBOIOIIH

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHay4dHbIE MPEACTABICHUS O 3apOKICHUM KW3HHU. HaydHble THIIOTE3bl BO3ZHUKHOBEHUS
KU3HM  Ha  3Jemye: abWoreHe3 W MaHCIEPMUsS.  XUMHYECKas  DBOJIOIHA.
OKCIIEpUMEHTAIBHOE MOATBEPKACHUE XUMHMUYECKON 3Botonuu. HauanbHble 3Tamsl
ouonornueckor spomonuu. ['mnoreza PHK-mupa. IlepBble KIETKH M HX SBOIOIMS.
@opMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB

2.2

PasButue »xu3Hm Ha 3emsie mo spaMm MW nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oickas 3pbl. [laneo3oiickas spa U €€ Meproabl: KeMOPUNUCKHUA, OPIOBUKCKHIA,
CUJIIypUHCKHUM, IEBOHCKHM, KAaMEHHOYIOJbHBIM, IepMCKuii. Me3o3olickas spa u €€
IIEPUOJIBI: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3oiickas spa u €€ mepuonbl: NaJIeOreHOBBIM, HEOr€HOBBIA, AHTPOIOTE€HOBBIM.
XapakTepuCTUKa KJIMMaTa M TEOJIOTMYECKUX MporeccoB. OCHOBHBIE ATallbl 3BOJIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U KUBOTHBIX. [losiBIEeHME,




pacuBeT U BBIMUpPAHUE IPYIII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro MMpa Kak OTpaykeHUe 3BOIOLUUU. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLIMSL  YeJIOBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacTaBiIeHUN O
MIPOMCXOXACHUN 4YesoBeka. MeToapl u3yueHusi aHtpornorenesa. CxoJCTBa U pa3ivyus
YeJIoBeKa M )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YeJIOBEKa.

JBuwkymue cuibl  (dakTtopbl) aHTpororeHe3a. HaciencTBeHHass HW3MEHYUBOCTH U
ecTecTBeHHbI 0TOOp. OOIIeCTBeHHBIN 00pa3 JKWU3HU, W3TOTOBICHHE OPYIUN Tpyna,
MBIIIJICHHUE, PeUb

2.5

OcCHOBHBIE CTaAUM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UENOBEK yMenbli,
Yenosek mnpsaMmoxomsamui, YenoBek HeaHaepTanbckui, Yenosek pasymubiid. Haxonku
HCKOIAEMBIX OCTaHKOB, BpEMs CYIIECTBOBaHUA, OOJACTh pPACHPOCTPaHEHUs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeouaHas (eBpasuiickas), HErpo-
aBcTpajoujHasi (dKBAaTOpHUAIbHAs), MOHIrOJOMJHAs (A3MaTCKO-aMepUKaHcKas). YepTbl
MIPUCIIOCOOJICHHOCTH TPECTABUTENICH YETOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXkKarouias cpeaa

3.1

OKojorusi Kak Hayka. 3aJadd M pas3fesibl AKOJIOTMU. MeTonbl HKOJIOTMYECKUX
UCClieIoBaHUM. DKosornyeckoe MupoBo33peHue. Cpepl OOUTaHUS OPTaHU3MOB: BOJHA,
HA3eMHO-BO3/1yIlIHAs, IOUBEHHAsl, BHYTPUOPIaHU3MEHHASI

3.2

Okonoruveckue Qaktopel. Kimaccupukanus SKOIOrHUecKux (aKTOpoOB: aOMOTHYCCKUE,
OMoTHYECKHE U aHTponoreHHbIe. J(elicTBrEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGuoTtnueckue  (GaxkTOpbl:  CBET, TeMmIeparypa, BIaXHOCTb. DOTONEpHOIU3M.
[Ipucniocobnennss OpraHU3MOB K NEHCTBHIO aOMOTHYECKHX (akTOpoB. buonormueckue
PUTMBI

3.4

buotnueckne ¢aktopel. Buasl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHAYECTBO,  MapasuTH3M,  MYyTyalu3M,  KOMMEHcalu3M  (HaxJIeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEUTpaau3M. 3HaU€HHE OMOTUYECKHX B3aMMOJIEHCTBHI
JUIS CYIIECTBOBAHUS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUUECKHE XAPAKTCPUCTUKHU ITOIYJISIINU. OcHOBHBIC IIOKa3aTelu MOITYJIAIUH
YHUCJICHHOCTD, IINIOTHOCTH, POXAACMOCTb, CMCPTHOCTH, HIPHUPOCT, MUT'PAIHA. I[I/IHaMI/IKa
YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisiusa

COO6H_IGCTBO N 3KOJOTMYCCKUC CUCTEMBI

4.1

CooOmiectBo  opranu3smMoB -  OuoneHo3. CTpykTypsl  OHOILIEHO3a:  BHJIOBaf,
IIPOCTpaHCTBEHHas, Tpoduueckas (muiesas). Bunpl-nomuHanTel. CBsi3u B OHOIIEHO3E

4.2

Okonornyeckue cucteMsl (3kocuctemsl). IloHsTHE 00 sKOCHCTEME M OHOreoLeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHThl SKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTHI, PEIYLIEHTHI.
KpyroBopot BeImecTB u MOTOK dHEPrUH B dKocucTeMe. Tpodudeckue (MUILEBbIe) YPOBHU
skocucteMbl. IlumeBsie nenu u cetu. OCHOBHBIE MOKAa3aTeIM 3KOCHCTEMBI: OHomacca,
IPOAYKIHS. DKOJOTMUECKUE MUPAMUIbL: TPOIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOICTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpPETyIIsiiusl, pazsutue. Cykieccus

4.3

[IpupomHbIE 3KOCHUCTEMBI. ODKOCHUCTEMBI O3Ep M peK. OKOCUCTEMA XBOMHOIO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOT€HHBIE IKOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpOo3kocucTeMbl. buonornyeckoe u
XO3SICTBEHHOE 3HAYeHHE arposKocucTeM U ypOoskocucteM. buopasnooOpasue kak
¢dakTop ycroiunBocTu 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pas3us Ha 3emiie




VYuenue B.M. Bepnanckoro o 6mocdepe. I'panuipl, coctaB U CTpykTypa Omocdepsl.
Kuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHOcdepbl Kak TII00AThHOU

4.4 9KOCHUCTEMBI. J[MHAMHUecKoe paBHOBecHEe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopors
BEIIECTB W OMOTCOXMMHYECKHE IMKIBI ASJIEMEHTOB (yrjiepoja, a3oTa). 30HAIbHOCTH
ounocepsl. OCHOBHBIE OMOMBI CYIITH
UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOreHHbIC H3MeHeHus B Onocdepe. [mobdanpHbIe

45 9KOJIOTUYECKUE TTPOOITEMBI.

OcHOBa palMOHAIBHOTO YIPaBICHHUS IPUPOJHBIMH pECypCcaMH M HX HCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

Ilepeuyens nposepsiembix Ha EI'J o 0uosiorun tpedoBanmii k pesyjbtaram ocsoenus OOII COO

Kox mnposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TpeGoBaHus K npeaMeTHbIM pe3yiabTaTtam ocsoeHusi OOII COO na
ocHose ®I'OC

ChopMUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (OpMHUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, B TO3HAHHUH
3aKOHOB IPHPOJABI M  PEIICHHH JKU3HCHHO B&XKHBIX  COIMAIBHO-ITHUYCCKHX,
YKOHOMHYECKHUX, IKOJIOTHUSCKHUX TIPOOIJIEM YEeIIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paIMOHAIBHOIO MPUPOJIOIIOIb30BaHMs, B (YOPMHUPOBAHMH IICHHOCTHOIO OTHOIICHHUS K
npupojie, OOINECTBY, YEIOBEKY; O BKIAJC POCCHUCKHX U 3apyOCIKHBIX YUIEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTUH

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOAAX HAY4YHOIO I1O3HAHMA,
UCTIOJIB3YEeMBIX B OHOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M DKOCHUCTEM
(onmcaHue, U3MEpEeHUe, NMPOBeJeHNEe HaOMI0IeHU); crioco0amMy BBISIBICHUS M OLIEHKU
AQHTPOIIOIE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3Bl, IPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CpPEICTBAMM,
dopMynupys Lelb UCCIEN0BaHUS, aHAIM3UPOBATh MOJIYYEHHbBIE PE3YJbTAThl U J€JIaTh
BBIBOJIBI.

BolsiBneHne  3aBUCMMOCTM  MEXJY  HCCIENYEMbIMH  BEIMYMHAMHU, OOBSCHEHUE
HOJYYEHHBIX pe3yJIbTaTOB M (POpMyIHMpPOBAaHHE BBIBOJOB C MCIIOJb30BAaHMEM Hay4HBIX
MIOHATUI, TEOPUI U 3aKOHOB

YMenue BIIAJICTh CUCTEMON OMOJIOTUYECKUX 3HaHUH, KOoTopas
BKJIIOYAET: OCHOBOIIOJAraroue OnoJIOTHYecKue TEPMUHBI U MOHATHUS (KHU3Hb, KJIETKa,
TKaHb, OpraH, OpraHu3M, BHJ, MOMYyJALUSA, BKOcHcTeMa, OMOIeH03, Ouocdepa;
MeTaboJIi3M, TOMEOCTa3, KICTOYHBIM UMMYHHUTET, OMOCHHTE3 Oenka, OHOIOIMMEDHI,
JUCKPETHOCTD, caMOperyJIsiLus, CaMOBOCIIPOU3BEICHHUE, HACJIEICTBEHHOCTb,
M3MEHUYUBOCTb, D3HEPro3aBUCHMOCTb, POCT U pa3BUTHE); OMOJOTUYECKHE TEOPHH:
xierouHas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO
ummynurera [1. Dpnux, U.M. MeunukoBa, XpOMOCOMHasi Te€OpUsl HacIEACTBEH-HOCTH T.
Moprana, 3akoH 3apoasieBoro cxoacrsa K. bapa, sBomonnonnas teopus Y. Jlapsuna,
CHUHTETHYECKAasl TEOpUs OBOJIOLMH, Teopuss aHTpororeHeza Y. JlapBuHa; Teopus
6uoreoneno3a B.H. CykauéBa; yuenne H.M. BaBuioBa o meHTpax MHOrooopasus u
MPOUCXOXKACHNUA KYIbTypHbIX pacteHui, ydeHue A.H. CesepuoBa o nyrix H
HafpaBleHUsX »dBoiouuyu, ydenue B.M. Bepnaiackoro - o Ouocdepe); 3aKoHBI
(emmHOOOpa3usi  MOTOMKOB  TEPBOTO  TOKOJEHMs,  pacIlEIUIeHHs  MPU3HAKOB,
HE3aBUCUMOI'O HACJIENOBaHMWA NpU3HAKoB [. MeHpens; CLEIUIEHHOIO HacCIeIOBAHMS
IIPU3HAKOB M HapylIeHUs cuersieHus reHoB T. MopraHa; roMoJIOTMY4ECKUX psIOB B
HaciencTBeHHOM u3MeHunBoctu H.M. Basunosa; renermdyeckoro pasHoBecus JIxk.
Xapnu u B. BaitnOepra; 3apoasimeBoro cxonactsa K. bapa; 6norenernueckuit 3akoH 3.
['ekxens, @. Mrojuiepa); NPUHIMIIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH); MpaBUiIa
(vunumyma FO. Jlubuxa, oSKojJOrMYecKOM mHMpamMuabl dYHcel, OuomMaccsl U
SHEprum); runote3pl (koauepBatHot A.M. Omnapuna, nepBuyHoro OynboHa JIX.
Xonneitaa, mukpocdep C. dokca, pudbo3uma T. Uek)




YMenue pliiatb MMOUCKOBLIC OHOJIOTUYECKHUE 3aaa4yv, BbIABJIATH  I[MPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKAY UCCICAYEMBIMU OHOJOrHYECKUMU 06’BGKTaMI/I, ImponeccaMmu
" ABJICHUAMM, [CJIaTb BBIBOJAbI MU IPOTHO3bI HA OCHOBAHUU IMOJYYCHHBIX PC3YJIbTATOB,
COCTABJIATh I'CHOTHUIIMYECKHUEC CXCMblI CKPCHIMBAHHWA JId Pa3HbIX THUIIOB HACJICIOBAHUS
IIPU3HAKOB Yy OpraHu3MOB, COCTaBJIAATb CXCEMbI IICPCHOCA BCIICCTB W DOHCPIruM B
JKOCHUCTEMAX (HeHI/I IUTaHus, ITUIICBHIC CeTI/I)

YMeHue yCTaHaBJIMBATH B3aUMOCBSI3U MEXIy CTPOCHHUEM M (PYHKIMSIMH: OPTaHOWIOB,
KJICTOK pa3HbIX TKaHEW, OpraHaMu U CUCTEMaMH OpPIraHOB y PAacTeHUH, JKUBOTHBIX U
YeIIOBEKa; MEXIy dTaramMu oOMeHa BEIIECTB; 3TallaMy KJIETOUYHOTO ITUKJIA W )KU3HCHHBIX
[IUKJIOB OPraHU3MOB; ATallaMH AMOPHOHAIBHOTO PAa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM,
deHoTUIOM ¥ (QakTOopaMu Cpelbl OOUTaHUS; MPOIECCAMH SBOJIOIUU; JBIKYIIUMU
CHJIaMH aHTPOIIOTEHE3a; KOMIIOHCHTAMH Pa3IMYHBIX SKOCUCTEM U MPHUCIIOCOOJICHUSIMH K
HUM OpPT'aHHU3MOB

YMeHue BBbIIETATh CYHIECTBEHHbBIEC MTPU3HAKU: CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT U
JyKapuoT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHM3MOB, BHUJOB, OMOTE€OIEHO30B,
9KOCHCTeM M OMocepsl; CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTCHHIA, JKUBOTHBIX,
YeJIOBEKA; IMPOLECCOB JKU3HEACSATENbHOCTHU, MPOTEKAIOIIMX B OpPraHU3Max pacTEHUH,
JKUBOTHBIX M YEJIOBEKA; OMOJIOTHYECKUX IMPOIIECCOB: OOMEHa BEIIECTB (METabOIN3M),
uH(pOpMallMK U MPEBPAILlEHUs] SHEPTUU, OPOKEHUs, aBTOTPO(HOTO U TeTepoTpoPHOro
TUTIOB TUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeHo03a, TraMeTOreHesa,
SMOpHOreHe3a, MOCTAIMOPUOHATILHOTO PAa3BUTHUS, Pa3MHOXKEHUS, WHIUBUIYaIbHOTO
pa3BuTHs OpraHu3Ma (OHTOTEHE3a), B3aMMOJCWUCTBHUS TE€HOB, TIETEpO3Hca; IEHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOUIU3UPYIOLIEro, MABWXKYIIETO U Pa3pbIBAIOIIETO
€CTeCTBEHHOTO OTOOpa; ayuIONaTPUYECKOr0 M CHMIIATPUYECKOTO BHI000pa30BaHUS;
BIIUSTHUS JIBIDKYIIUX CHUJI DBOJIONMU Ha TeHO(OHJ MOMYJSIUH; MPUCIOCOOIEHHOCTH
OpraHU3MOB K Cpelile OOMTaHUs, YepeIOBaHMs HANPaBICHUN SBOJIOLMU; KPYroBOpOTa
BEILECTB U [TIOTOKA YHEPTUHU B SKOCUCTEMAX

ChopMupoBaHHOCTh YMEHMS BBIIEIATH CYLIECTBEHHBbIE IPU3HAKU BHUPYCOB, KJIIETOK
MMPOKApruOT MU IJYKAPUOT, OAHOKJICTOYHLBIX W MHOT'OKJICTOYHLIX OpPraHu3MoOB, BHUOOB,
OMOreoleHO30B U JKOCHUCTEM; OCOOEHHOCTH IMpOLECcCCOB OOMEHa BEIeCTB U
NpEBpaIeHNsT SHEPruM B KJETKe, (POTOCHMHTE3a, IIACTUYECKOTO M IHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOAOTBOPEHUS, PA3BUTUS M Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHes3a), OOpbObl 3a CYILECTBOBaHHE,
€CTECTBEHHOIr0 0TOOpa, BHJI000pa30oBaHMs, MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpefe
06I/ITaHI/I$I, BJIUAHUSA  KOMIIOHCHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX W3MEHEHHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M INPEBPALEHHUsS SHEPrUU B
ouocdepe

YMeHue UCIob30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTUIO
U CHMBOJIMKY JUISl JIOKa3aTelbCTBa POJICTBA OPraHU3MOB pPa3HbIX CHCTEMaTHYECKUX
IPYMI; B3aUMOCBSI3M OPraHU3MOB U cpellbl OOMTaHMS; €AMHCTBA YEJIOBEUECKUX pac;
HEOOXOIMMOCTH 3/0pOBOr0 00pa3a >KM3HM, COXPAaHEHUs pa3HoOOOpas3us BHUIOB H
DKOCHCTEM KaK YCJIOBHs COCYLIECTBOBAHMSI IPUPOABI U YETIOBEUECTBA

YMeHue KpUTHYECKH OIIEHWBaTh HHMOpPMALUI0 OHOJOTHYECKOTO  COJAEPIKAHMUS;
WHTEPIPETHPOBATh ATHUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OWOJIOTHH,
MEAWIMHE, OMOTEXHOJIOTUH, PAcCMaTPHUBATh TJIOOANBHBIE JKOJIOTHMYECKHE MPOOIEMBI
COBPEMEHHOCTH, POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

IlepedeHnb 371eMEeHTOB cofep:kaHusl, NpoBepsieMbIXx Ha EI'D no 6mosiorun

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 buonorus xak Hayka. )KuBble CUCTEMBI U UX U3yUYEHUE
11 CoBpemeHHast OMoNorusi - KOMIUIEKCHAas Hayka. buonmormdyeckue Haykd M H3ydaeMble HMHU

HpO6J’I€MLI. (DYHJIaMeHTaJ'H)HBIe, MMPUKIAAHBIC W TIOUMCKOBBIC HAYYHBIC HWCCICAOBAHUA B




Ouonorumu.

3HavyeHne Owonoruu B (HOPMHUPOBAHMH COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Mpodeccuu, cBszanHble ¢ Ouosiornel. 3HaueHWE OMOJOTUM B TPAKTHUECKOH JESITENbHOCTH
YeNoBeKa: MEAMIINHE, CETbCKOM XO03SIHICTBE, IIPOMBINIUIEHHOCTH, OXPaHe TPUPOIbI

1.2

JKuBbie cucTeMbl Kak TpeaMmeT u3ydeHus Owuonoruu. CBONCTBA JKHUBBIX CHUCTEM: EIWHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb, CJIOXHOCTh M  YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPTaHM3AIMS, CAMOBOCIPOHU3BEICHUE,  Pa3IPaKUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyu )KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOUYHbIA, TKAHEBBIN, OPraHU3MEHHBIH,
MONYJISAIIMOHHO-BUIOBOM, IKOCHUCTEMHBIN (OmoreoneHoTnueckuii), ouochepusiit. Ilporeccsr,
MPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHblIE Mpu3Haku >kuBoro. JKu3Hb Kak (opma
CYILIECTBOBaHUS MaTepuu

1.3

Mertonpl OGuonornyeckoil Hayku. HalOmronenue, u3MepeHHe, SKCHEPUMEHT, CHUCTeMaTH3alus,
MeraaHanu3. IloHsTme O 3aBUCMMOM UM HE3aBUCUMOM 1niepeMeHHOW. IlnanupoBanue
skcnepumenTa. [locraHoBka u npoBepka runore3. Hynesas runoresa. Ilonstue BeiOGopku u eé
JOCTOBEPHOCTh. Pazbpoc B Oumonormueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynpTaToB. [IpHuMHBI MCKaKE€HUS pE3yJIbTATOB HKCIEpUMEHTA. [loHATHME CTAaTHCTHYECKOro
TecTa

Kierka xax Omosornueckas cucrema

2.1

Knerka — cTpyKTypHO-(DYHKIIMOHAIbHAS €UHHIA KUBOTO. MICTOPUS OTKPBITHS KIeTKH. PaboTh
P. I'yka, A. JleBenryka. Knerounas teopust (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE
MIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM Teopuu. MeTobl MOJIEKYIAPHONH U KJIETOYHOW OMOJIOTHH:
MUKPOCKOIHUA, XpoMaTorpadusi, 3J1eKTpodopes3, METOJ MEUEHBIX aTOMOB, MuddepeHInaaTbHoe
HEHTPUPYTUPOBAHUE, KYITHTUBUPOBAHHUE KIIETOK

2.2

XVMMHUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- M YIbTPaMUKpO3JIEMEHTH. Boga u €€ ponb kak
pacTBOpUTEINs, peareHTa, ydacTue B CTPYKTYpUPOBAaHUU  KJIETKH, TEIJIOPETYJIALHUH.
MuHepanbpHble BEILIECTBA KIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
buonorndeckue nonumepsl. benkn. AMUHOKHCIOTHBIN cocTaB OenkoB. CTPyKTYpbl OelIKOBOM
Monekyibl. [lepBuuHas cTpykTypa Oesika, NeNTUAHas CBA3b. BTopuuHas, TpeTHYHas,
yeTBepTUYHasi CTpyKTyphl. JleHarypauus. CsoiictBa OenkoB. Kiaccudukanus Oenkos.
buonorndeckne GpyHKIUN OENKOB.

VYrneBonpl. MoHocaxapuibl, aucaxapujibl, OJUrocaxapujbl W monucaxapuasl. OOmwuil 1iaH
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOA0B. bruonornueckue GpyHKIMM yTiIeBOA0B.
Jlunuaetr. TunpodunsHO-rUAPODOOHBIE cBoMcTBAa. Knaccudukanus nunuaos. Tpuriaunepuisl,
dochonunuapl, BOCKH, cTepounbl. buonormueckue ¢yHkuuu aunugoB. OOmMe CBONCTBa
OMOJOrNYEeCKNX MEMOpaH — TEKY4€eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOJTYITPOHUIIAEMOCTb.
Hyxnennoseie kucnotsl. JJHK u PHK. Ctpoenune nyknennoBsix kucnot. Hykneornael. [Tpuanun
komiuieMeHTapHocTu. [IpaBuno Yapradpda. Crpykrypa JHK — naBoiiHas cnupais.
Mecronaxoxaenue u 6uonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buomornueckue
¢ynkuuun AT®. BoccTaHoBieHHBIE NEPEHOCUMKH, WX (PYHKIUHM B KieTke. CeKBEeHHpOBaHME
JIHK.

CrpykrypHast Ouoiorus: OHOXMMHUYECKME W OHO(PHU3MUECKHE MCCIEOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY

2.3

Tumbl  KJIETOK: dyKapHOTHYeCKass W  mpokapuoTmdeckas. CTpyKTypHODYHKIMOHAIHHBIE
00pa3oBaHUS KIETKH.

Crtpoenue mnpokapuotudyeckoi kieTku. Kinerounas cteHka Oakrtepuit u apxeil. OcoOeHHOCTH
CTPOCHHUSI TeTEepOTPOPHONH M aBTOTPOPHOH NPOKAPUOTUYECKHX KJIETOK. MecTo M  poJb
MIPOKAPUOT B OMOLIEHO3aX.

Crpoenne W (YHKIMOHMPOBAHUE OSyKapHOTHUECKOl kieTku. Ilmazmaruueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHYeCKO MeMOpaHbl. TpaHCHOPT BEIIECTB depes
IUIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIA (auddysus, oOneruénHas auddQysus), aKTUBHBIHI




(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabota
HaTPHUH-KaTUEBOTO HacOca. DHJIOIUTO3: MUHOIMUTO3, GaromuTos. IK301uTo3. Kiertounas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEeHH, TpHOOB.

[urommazma. Ilurozonb. Iutockener. J[IBwkeHue wurToria3mMbel. OpraHouJbl  KJIETKH.
OnHoMeMOpaHHBIC OpraHOMBI KIETKU: dHAoIuiazMarudeckas cetb (JIIC), anmapat [onbmkw,
JU30COMBI, MX CTpoeHue M (GyHKIUH. B3auMoCBSi3b OJHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
Crpoenne rpanyiaspHoro perukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHysspHBIA) dHIOTUIa3MATHIECKUN peTuKynyM. CekpeTropHas GyHKIUS
armapara ['oneku. TpancnopT BemecTB B KieTKe. Bakyonu pacTutenbHbIX KIETOK. KineTounslii
cok. Typrop.

[ToryaBTOHOMHBIE OPTAHOU/IBI KIETKU: MUTOXOHJIPUH, TJIACTU/IBI.

Crtpoenue u pyHKIUHU MUTOXOHAPUH U TuiacTu. [lepBuyHbIe, BTOPUYHBIC U CIOMKHBIE IJIACTH/IBI
(OTOCHHTE3UPYIOIIUX AYKAPHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHMKOIIACTHI ~ BBICIIMX
pacTeHuil.

Hemem0Opanubie opranouabl kietku CTpoeHue  QyHKIIMM HEMEMOPAHHBIX OPTraHOUOB KIICTKH.
Pubocompl. MukpodriameHTbl. Mpllieunble KJICTKH. MukpoTpyoouku. KieTodHblii LEHTP.
CTpoeHue U IBIKEHUE )KTYTUKOB U PECHUYEK. MHUKPOTPYOOUKH IUTOIIa3Mbl. L{eHTpHoIIh.
Anpo. Obonouka sapa, XpoOMaTHH, KapHoIUIa3Ma, SAPBIILIKA, UX CTpoeHue U QyHKIUU. S nepHbIi
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE pacoIoKEHHE XPOMOCOM B MHTepda3HoM siape. benku
XPOMATHHA — TUCTOHBI.

Knerounsle BkimtoueHusi. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOMH,
JKHUBOTHOH, TPUOHOI)

2.4

AcCUMMIISIIMST W TUCCUMWISLIIAS — JBE CTOPOHBI Merabomm3ma. Tumbel oOMEeHa BEIECTB:
aBTOTPOGHBIH UM rerepoTpodHbI. VYdyacTHe KUCIOpoJa B OOMEHHBIX  IpPOLECCaXx.
OHepreruyeckoe obOecriedeHne kieTku: npeBpamenne AT®O B 0OMEHHBIX —mporeccax.
depMeHTATUBHBIN XapakTep peakluil KiaeTodyHoro meradbonu3ma. depMeHTh, UX CTPOEHUE,
cBoiictBa M MmexaHu3M JeiictBua. Kodepmentel. Otnuunsi GepMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aropoB.  benku-akTuBaTopel M O€IKU-MHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEaKIHi OT Pa3IMYHBIX (PaKTOPOB.

[lepBuYHBI CHHTE3 OpraHWYEeCKUX BellecTB B Kierke. dorocunTte3. Poib XjoporiactoB B
nporecce porocunTe3a. CBeToBas M TeMHOBas ¢a3bl. [IpomykTuBHOCTE (hoTOCHHTEe3a. BrimsiHue
pa3nYHbIX (PAKTOPOB HA CKOPOCTh (pOoTOCHHTE3a. 3HAaUeHUE (POTOCUHTESA.

XemocuHTte3. Pa3sHooOpaszue oOpraHM3MOB-XEMOCHHTETUKOB: HUTpUULMpyrolue OaKTepuu,
xKenez00aKkTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HaUeHUEe XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bunel Oposkenus. IlpoagykTbl OpokeHHS M HX HUCIHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MUKpPOOPraHU3Mbl KaK OOBEKTbl OMOTEXHOJIOTMH M BO30yIUTETH
Oone3Hen.

AspoOHBIE OpraHu3Mbl. JTanbl SHepreTuueckoro ooMena. IloaroroBurtenbHplii stam. I'nukonus —
0ECKHUCIOPOAHOE PACIIEINIEHHE [IIFOKO3BI.

buonorndeckoe OKuCIIeHHE, WM KJIETOYHOE JbIxaHue. Pomb MUTOXOHApPHI B mporeccax
O6uonoruueckoro okuciaeHus. lluknnmueckue peakuuu. OxucauTenbHoe (HOCHOPUIHPOBAHUE.
[TpeumymectBa a’poOHOro mnyTH OOMEHa BEIIECTB Iepea aHadpoOHBIM. D(P(HEKTUBHOCTH
HHEPreTHYecKOro ooMeHa

2.5

Peakuuu matpuyHoro cuHrtesa. IIpHHIMI KOMIJIEMEHTApPHOCTH B pPEAKIMSIX MAaTPUYHOTO
cuHTe3a. Peanm3anus HaciencTBeHHOM wuHGopManuu. ['eHeTHMuecKui KON, €ro CBOWCTBA.
Tpanckpunuusa — marpuunslii cuHTe3 PHK. [lpuHOMNBI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTD,
AQHTUIApPaIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisiuus M €€ 3Tanbl. Y4yacTHE TPaHCIOPTHBIX
PHK B Ouocunreze Oenka. YcmoBus OuocuHTe3a Oenka. KomupoBanue aMHUHOKHCIOT. Poib
pubocom B OMocHHTE3€e OelKa.

Opranuzanys reHoMa y MpOKapuoT U AYKAapuOT. Perymsius akTUBHOCTH T'€HOB y MPOKapHUOT.
['unoreza omepona (P. XKako6, K. Mano). Perymsuus oOOMEHHBIX NpPOIECCOB B KIIETKE.
Kiterounslit romeocras.

Bupycel — HeknerouHble (OpMBI XKHU3HU M oOnuratHele mnapasutbl. CTpoeHHE NPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(daros.

BupycHble 3a0osneBaHusi 4yenoBeka, KHUBOTHBIX, pacteHuil. CIIN, COVID-19, counanbubie u




MEIUITUHCKHIE TPOOIEMBI

2.6

Knerounsiii ki, ero nepuoasl u perymsmnus. Uarepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
nporekaomux B wuHTepdasze. [loarotroBka KIETKM K JeleHu0. lIpecHHTeTHYeCKHid
(TTOCTMUTOTUYECKHIT), CUHTETUYECKHI U IMOCTCUHTETUYECKHH (MPEMUTOTUYECKUI) NEPHUOIbI
UHTEpQa3bl.

Marpuunbiii cunte3 JJHK — perumukanus. [punuunel perumkanun JIHK: koMmriemeHTapHOCTS,
MOJYKOHCEPBATUBHBIA ~ CHHTE3, aHTUNApaJUIEIbHOCTh. Mexanusm  pemmkauuu  JIHK.
XpomocoMbl. CTpoeHre XpoMOCOM. TenoMephl U TeaoMepa3a. XPOMOCOMHBIN HAa0Op KJICTKU —
KapuoTHIl. JIUMIOWIHBIA M TalUIOMAHBIA HAO0OPBI XPOMOCOM. [ 'OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Jenenue xiierkn — muto3. CTaauy MHUTO3a U NPOUCXOASIIME B HUX Mpoliecchl. Tumbl MUTO3a.
Kapuokunes u uurokune3. buosornueckoe 3HadeHuE MUTO3a. Perynsmnus MUTOTHYECKOTO LIUKIa
kietku. [Iporpammupyemast kietTodnas rudeinp — anonrto3. OyHKIMOHATIbHAS TEHOMHKA

Opranusm kak OHOJIOTHYECKasi CUCTEMA

3.1

OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKaHEBBIE OPTAHU3MBI.
@dopMbl pa3sMHOXKEHHs OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U IOJI0OBOE. Buebl
0ecIoI0ro pa3sMHOKEHHUS: TIOYKOBAHUE, CIIOPYIISIIHS, (PparMEeHTaIHs, KIOHUPOBAHHE.

[TonmoBoe pasmuoxeHue. [lonoBele knerku, uim ramersl. Meio3. Ctagun Menosa. IloBenenue
XpoMocoM B Meno3se. Kpoccunrosep. buosormdeckuil cMbICa Mei03a M IIOJIOBOTO IIpOLEcCa.
Mei103 1 ero MecTo B ’KU3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzaponpimeBoe pazButue. I'amerorene3 y &uBOTHBIX. llonoBeie sxene3sl. OOpa3oBanue u
pazBuTHE MOJIOBBIX KIeTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHuE IIOJIOBBIX KIIETOK.
Orm1010TBOPEHUE ¥ AIMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX.

Crioco0b! OIUI0I0TBOPEHUS: HapyXHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOe pa3BUTHE OpraHu3MoB (oHToreHes). Ctaauu sMOpuoreHe3a >KMBOTHBIX (Ha
npumepe Jsrymkn). Apooaenne. Tumnsl gpodaenus. Oco6eHHOCTH APOOIEHNS MIEKOIUTAIONIUX.
3apoppbiieBbie JTUCTKU (TacTpyJisius). 3aKjiagka OpraHoB U TKaHEH U3 3apOBIIIEBHIX JINCTKOB.
B3anMHoe BiusiHME YacTel pa3BUBAIOLIErocs 3apoablia (3MOpHOHATIbHAS MHIYKIMA). 3aKIaaKa
IUIAHA CTPOEHUS JKUBOTHOI'O KaK Pe3yJbTaT MEepapXUUYECKUX B3auMOJEHCTBUI reHoB. BiusHue
Ha SMOpHOHAIIbHOE DPa3BUTHE pa3IM4YHBIX (PAaKTOPOB OKpykarouiei cpeasl. Poct u pasButHe
#KUBOTHbIX. [locTamOpuonanbhblii mnepuon. [Ipsimoe u HempsiMmoe pasButue. PasButue c
MeTaMop(o30M y OEClO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHonornyeckoe 3HaueHue
IpsIMOTO M HENPSMOT0o Pa3BUTHUS, UX PACIPOCTpaHEHHE B Mpupoje. Tumsl pocra KUBOTHBIX.
@DaKTOpPbI PEryydaluu POCTa KUBOTHBIX M uyenoBeka. CTaluu MOCTIMOPUOHAIBHOTO Pa3BUTUS Y
KUBOTHBIX U 4enoBeKa. [lepnosipl oHTOreHe3a yenoBeKa.

PasMHoxeHHe u pa3Butue pacteHuil. ['ameropur u cnopoput. Meio3 B )KH3HEHHOM ILMKIIE
pacrenuii. O6pa3oBanue crop B mpoiiecce Meitoza. ['amerorenes y pactenuit. OmiogoTBopeHue
U pa3BUTHE DPACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIOZOTBOPEHUE Yy IIBETKOBBIX PACTEHHIA.
OO6pa3oBaHue U pa3BUTHE ceMeHU. MexaHU3MBbl PEryJIALUYd OHTOI€HE3a Y PACTEHUHN U JKUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W PA3BUTHUA I'CHCTUKHU KAK HAYKH. OCHOBHBIC T€HETHYCCKUE ITOHATUS U
CHUMBOJEL. [ 'OMOJIOTHYHEIE XpOMOCOMBI, aJJICJIbHBIC TCHBI, aJIbTCPHATHUBHLIC TIIPU3HAKH,
I[OMI/IHaHTHHﬁ )51 peI_IeCCI/IBHHﬁ IMPU3HAK, TOMO3UI'0Ta, I'CTCPO3UTr0Ta, YUCTAA JINHUA, FI/I6pI/II[I>I,
T'CHOTHUII, q)eHOTI/IH. OcHOBHBIE METOJAbI TCHCTHUKH: FI/I6pI/II[0J'IOFI/I‘-I€CKI/II\/JI, HHTOHOFH‘ICCKI/Iﬁ,
MOJICKYJIAPHO-T CHETUUYSCKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3akoH eAMHOOOpa3us THOPHIOB
nepBoro nokoJyieaus. [IpaBuno nomuarpoBanusa. Bropoit 3akoH MeHens — 3aKOH paclienIeHus
npu3HakoB. l[uTomorndyeckue OCHOBBI MOHOTHOPHIHOTO CKpelIMBaHUsS. [ UIOTe3a YUCTOTHI
ramMer.

AHanu3upyrollee ckpemuBanue. IIpoMexyTouHblil Xapaktep HacieaoBaHus. Pacmienienue
MIPU3HAKOB IIPU HEMOJTHOM JTIOMHUHUPOBAHHH.

JuruOpunHoe ckpemuBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO HAacJeIOBaHUS
MpU3HaKOB. [{uToMornUecKkre OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHHS.

CuernneHHoe HacleoBanue mpu3HakoB. Pabotel T. Moprana. CrieniieHHOe HacieI0BaHHE TeHOB,




HapyllIeHUE CUEIUICHUS MKy TeHaMH. XpOMOCOMHAsl TEOPHUs HACJIEICTBEHHOCTH.

I'enetuka mnosa. XPOMOCOMHBIM MEXaHM3M ONPEACIICHUS TMoJia. AYyTOCOMBI M TOJOBBIE
XpPOMOCOMBIL. ['OMOraMeTHBII U reTeporaMeTHbIN MOJL.

['enernueckas CTpyKTypa IOJOBBIX XpomMocoMm. HaciegoBaHwe NpHU3HAKOB, CLEIUIEHHBIX C
nojaoMm. I'eHOTHI Kak uenocTHas cucremMa. [lmeloTrponus — MHOKECTBEHHOE JICWCTBHUE TI'EHA.
MHoxeCcTBeHHBIH ajiein3M. B3anMoelicTBre HealaelIbHBIX T€HOB.

KomniemenrapHocts. Onuctas. [lonumepus

3.4

B3auMopeiicTBre reHoTuna u cpeapl npu popmupoBanuu perotumna. M3MeHIMBOCTh MTPU3HAKOB.
KauecTtBeHHbIE M KOJWYECTBEHHbIEC MpPU3HAKA. BUIBI W3MEHUYMBOCTHU: HEHACJICACTBEHHAs M
HacJeACTBEHHAs.

MoudukaonHas HM3MEHYMBOCTb. Ponb cpenbl B (OPMHPOBAHUU  MOIUGPHUKAIIMOHHON
n3MeHYnBOCTH. Hopma peaknuu mpusHaka. BapuanuoHHBIN psii 1 BapuanvoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAU(PHUKAITMOHHON H3MEHYHBOCTH.

I'eHoTnnuueckass  u3MeHYMBOCTH. (CBOMCTBA  TI'€HOTUIIMYECKON  HM3MEHUMBOCTH. Buibl
TeHOTUITUYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KoMmOnHaTuBHasT W3MEHYMBOCTh. Me0O3 W TMOJOBOW IpPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHUYUBOCTH. POIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJAHUM T€HETUYECKOTO Pa3HOOOpasHs
B IIpeiesiax OJIHOTO BHJIA.

MyTarnmonHasi U3MEHYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIC. CTIOHTaHHbIE
U MHIYLHUPOBAHHbIE MyTallMH. SIAepHble W LUTOMIa3MaThyeckue myTaruu. Comatuueckue u
noJioBble MyTanuu. [IpUunMHBI BO3HUKHOBEHUS MyTanuil. MyTtareHbl W UX BIHSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO Ipolecca. 3aKOH T'OMOJOTMYECKUX PSIOB B
HacieactBeHHOW — m3menuumBoctd  (H.M.  Basuno). BuesngepHas  u3MEHUYMBOCTH |
HACJIeACTBEHHOCTD

3.5

Kapuotun yenoBeka. MexayHapoaHasi mporpaMMa HCCIIEIOBaHMs T'€éHOMa 4esioBeka. MeTosl
M3y4eHUs] TEHETHKHM YeJIOBEKAa: T'eHEaJOTHYECKUM, OJIM3HENOBbIN, IUTOrC€HETHUYECKUH,
MONYJISALUOHHO-CTATUCTUYECKUHN, MOJEKYJISIpHO-TeHeTHYecKuil. COBpPEMEHHOE ONpeeiIeHue
TCHOTHUIIA: ITOJITHOICHOMHOC CCKBCHUPOBAHUC, TCHOTHUIIMPOBAHHUE, B TOM YHCJIC C TIOMOLIBIO HL[P-
ananuza. HacnencrBenHble 3a00s1eBaHus YenoBeKa. | 'eHHbIe 1 XPOMOCOMHBIE 00JIE3HH YeIOBEKa.
bone3nu ¢ HaclienCTBEHHOW MPEIPacloyiOKEHHOCThIO. 3HAYECHUE MEIUIIMHCKONW T€HETHUKH B
MPEIOTBPAIIICHUH U JICUEHUU TeHETHYEeCKUX 3a00neBanuii uenoBeka. CTBOIOBBIC KIETKU

3.6

JomecTukanus u cenekuus. 3apoKIeHUE CeleKIuu U noMectukanuu. Yuenne H.M. BaBunosa o
IEHTpaxX MPOUCXOKIACHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTeHHil. Poiib cenekiuu B CO31aHuU
COpPTOB pacTeHUH M MopoJ] KUBOTHBIX. COpT, mopojia, mTamMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B
HacjeacTBeHHOM n3MenunBocty H.W. BaBuiioBa, ero 3HaueHue JJ1s1 CENEKIIMOHHON paboTHI.
MeTto/b1 cenekIMoHHOM paboThl. VIcKycCTBEHHBINH OTOOp: MACCOBBIN M HHIWBUIyaTbHBIA. JTaIlbI
KOMOWHAIIMOHHOM cenekiuu. McnpiTanue npousBoauTeseit mo moToMcTBy. OTOOp M0 TEHOTHUITY
C TOMOIIBI0 OIIEHKH (PEHOTHMa MOTOMCTBA M OTOOp MO TeHOTHIy ¢ momoribio anamu3a JJHK.
NckyccTBeHHBINM MyTareHe3 Kak METOJ CEJICKIIMOHHOM paloThl. PainaliMoHHbI U XUMUYECKUM
MyTareHe3 Kak HCTOYHUK MYTallui y KyJbTypHBIX ()OPM OPraHU3MOB.

Hcnonp3oBaHne reHOMHOTO PeaKTUPOBAaHUS U METOJ0B pekoMOuHaHTHBIX JIHK mtst monmyuenus
UCXOAHOTO  Marepuania i cenekuuu. Ilomydenwe  monuruionaoB.  BHyTpuBHaoBas
rubpuauzamus. bBIM3KOpOJICTBEHHOE  CKpelmuBaHue, wuWid HUHOpuauHT. HepoacTBeHHoe
CKpeluBaHue, Wik ayrOpuauHr. ['etepo3uc W ero nmpuuyuHbl. lMcmonb30BaHWE TeTEpoO3uca B
cenexkuun. OtnanéHHas rulOpuamsanusa. [Ipeomonenue Oecrmonusi MEXKBHIOBBIX THOPHJIOB.
JlocTrKeHUs CeneKIuy PaCTEHU U )KUBOTHBIX

3.7

OOBbeKThl, HUCHOJb3yeMble B OHOTEXHOJOTMH, — KJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBl, HX XapaKTepUCTHKA. TpaaullMOHHas OWOTEXHOJNOTHsA: XjeOoredyeHue,
MOJIy4Ye€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOMEINE. Mukpobuonoruuyeckuii cuures. OOBEKThI
MHUKpOOHONIOTHYECKUX TexHoioruid. IlpousBojcTBo Oenka, aMHUHOKHUCIOT M BHUTAaMHHOB.
HcKyccTBEHHOE OIIOIOTBOPEHUE. PEKOHCTpYKIMS AMIEKIETOK M KIOHUPOBAHUE >KMBOTHBIX.
Meroz TpaHCILIAaHTALUU SAEP KIETOK.

XpoOMOCOMHAasi M TeHHasl HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W KOHCTPYHMPOBAHHE




pexomOuHanTHBIX JIHK. [locTmkeHuss M mepcreKTUBbl XPOMOCOMHOM W T€HHON WH)KEHEpHUH.
Menunuackue 6noTexHoa0ruu. Mcnonb30BaHne CTBOJIOBBIX KIETOK

Cucrema u MHOTOOOpa3nue OPraHuuecKoro Mupa

4.1

buonorudeckoe pasHooOpaszue opranu3MoB. CoBpeMeHHass CHUCTeMa OPraHW4ecKOro MHpa.
[Tpuntumb! KIaccudukanuy opraHu3MoB. OCHOBHBIE CUCTEMAaTHYECKHE TPYIITBI OPTaHU3MOB.
Oco0eHHOCTH CTPOCHHUS U KU3HEIAEATEILHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJIHOKJICTOYHBIC TPHUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JpPyrue MpOTUCTHL. KooHuaabHbIE
OpraHu3Mbl. J[BH)KEHUE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHHUYHOE.
3anmmTa y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3npakuMoCTh Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Taxcucel

4.2

MHOrokiieTouHble pacTeHHs. B3auMOCBS3b 4YacCTEd MHOTOKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOT'O opraHu3Ma. Opranu3m Kak €IuHoe 1einoe. TkaHu
pacteHuii. TUIIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTenbHasi, MIOKPOBHAS, MPOBOIAIIAS, OCHOBHAS,
MexaHnudeckas. OcoOEHHOCTH CTpOeHUS, GYHKIIUNA U PACIOJIOKECHHS TKaHEH B OpraHax pacTeHHI

4.3

BereraruBHble M TeHepaTHBHBIE OpraHbl pacTeHud. DyHKIUM OpraHOB M CUCTEM OpPraHOB.
Kapkac pactenuil. /[BUykeHHE MHOTOKJIETOYHBIX PAaCTCHUM: TpOonu3Mbl U HacTuu. [loriomenue
BO/JIbl, YIJIEKHCIIOTO I'a3a U MUHEPaJIbHBIX BELIECTB pacTeHUsMHU. Jlpixanue pacrenuil. Judpdysus
ra3oB 4epe3 OBEPXHOCThb KJIETKU. TpaHCIOPTHBIE CUCTEMBI pACTEHUIN. BhlieieHne y pacTeHuM.
3amuTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpencrBa macCUBHON M XUMUYECKOW 3aILUTHI.
DOUTOHLIH L.

Pa3znpa)xuMocTh U peryisnus y opraHu3mMoB. Pa3ipa)kxuMOCTh U peryisiius y MHOTOKJIETOYHbIX
pacteHuid. PocToBbie BenecTBa U MX 3HAYCHHUE

4.5

MHOroKjIeTOYHbIE XUBOTHBIE. B3auMOCBA3b 4YacTei MHOIOKJIETOYHOrO oOpraHusma. TkaHw,
OpraHbl M CUCTEMBl OPraHOB MHOIOKJIETOYHOro opraHusma. OpraHu3M Kak €JUHOE IEJIOo€.
I'omeocra3. TkaHu >KMBOTHBIX W 4YEJIOBEKAa. THUIBI JKMBOTHBIX TKaHEH: JIUTENINalbHas,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHAsA. OcOOEHHOCTH CTpOeHMs, (QYHKIHUH M PACIONIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEI0BEKa

4.6

Opranel U cuUCTEMBI OPraHOB KMBOTHBIX. DYHKIMM OpPraHoOB U cHCTeM opra”os. Omnopa Tena
opranu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbl u
BHYTpeHHUH ckeneT. CTpOoeHue U TUIIbI COETMHEHUS KOCTEM.

JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX. [IuTaHme KUBOTHBIX. [luTaHME MO3BOHOYHBIX
XKHUBOTHBIX. JlpIxaHue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe 1 1ErouyHoe JAbIXaHue.

JlpixaHne TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCIOKHEHUE CTPOEHHUS JIETKUX
MIO3BOHOYHBIX XUBOTHBIX. /[pIXaTesnbHas cucreMa 4deiaoBeka. MeXaHW3M BEHTWISILIMM JIETKUX Y
OTUI] U MJIEKONMMUTAIOMMX. TpaHCIOPT BEIIECTB Yy OPraHu3MoB. TpaHCHOPT BEIIECTB Yy
KUBOTHbIX. KpoBeHocHas cuctema u €€ opranbl. KpoBeHOCHass cucTeMa IO3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBooOpalieHus. DBOJIIOLMOHHBIE YCIOXKHEHHSI CTPOEHHS KpPOBEHOCHOM
CHUCTEMBI IIO3BOHOYHBIX J>KMBOTHBIX. BplneneHue y opraHu3moB. BeiieneHue y KUBOTHBIX.
CokparurenbHbie Bakyosd. Opransl BbiieneHus. CBsi3b MOJOCTH Tela C KPOBEHOCHOM H
BBIICTIUTENIBHOM ~ cucTeMaMHu. BbljeneHne 'y  MO3BOHOYHBIX  JKMBOTHBIX. 3aiiura y
MHOTOKJIETOYHBIX >KUBOTHBIX. [TOKpPOBBI M MX NpOM3BOAHBIE. Pazapa’kuMocTh U pEryssius y
OpraHu3MoB. Pa3npa)kuMOCTh y OJHOKIETOUYHBIX OpraHu3moB. Takcucel. Pasmpaxumocts u
perysius y MHOTOKJIETOUHBIX pacTeHui. PocToBble BelecTBa U X 3HaUYEHUE.

HepBHas cucrema u peduiekTopHass peryisiiusi y MHOTOKJIETOUHBIX >XKMBOTHBIX. HepHas
cucTema U e€ OTAelbl. DBOJIOLUNOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CUCTEMBI Y KUBOTHBIX.
Pa3paboTka anropuTMoB 1 nmporpamm it 3¢ (HeKTUBHON (HYHKIIMOHATLHON aHHOTAIUU T€HOMOB,
TPaHCKPUIITOMOB, MPOTEOMOB, METa00JIOMOB MHMKPOOPTaHU3MOB, PACTEHHMH, KUBOTHBIX U
4eJI0BeKa

OpI‘aHI/I3M YCJIOBCKA U €T0 3J0POBLC

5.1

Opranbl U cucTteMbl OpraHoB uenoBeka. OTnenbl FOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX.
Pednexc u pednexropnas nyra. bezycnoBHble U yciaoBHbIE peduiekchl. ['yMopanbHas perynsnus




U DHJOKpHMHHAs CHCTEMa JKMBOTHBIX U 4ejoBeka. JKene3bl 3HIOKPUHHOM CHUCTEMBI M HX
ropmoHnsl. JleficTBrue ropMOHOB. B3auMOCBsI3b HEPBHOW M SHJIOKPHUHHON cHCTeM. [ 'mmoraiamo-
runoguzapHas cucrema. Pednekc u pedekropnas nyra. besycinoBHbie 1 yCIOBHBIE pedIIeKChI

5.2

3amura opranu3ma ot Oonesnel. iMMmyHHas cuctema denmoBeka. KileTOUHBINM W TyMOpaabHBIN
UMMYHHUTET. BpoxnéHubiii, mpuoOpeTéHHbIN criennpuieckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynuteta (I1.Dpmux, ®@.M.bepuer, C.ToHeraBa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHass cucreMa u €€ opranbl. Cepalle, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpoBooOparienus. Pabota cep/ia u e€ perynsuus

5.4

Jpbixanue uenoBeka. [luddy3us ra3oB dyepe3 MOBEPXHOCTb KIETKU. JlpIxarenbHas cucTreMa
yeJoBeKa. JpIxaTenpHas MOBEepXHOCTb. Perymsnus npixanus. JprxaTenbHbie 00bEMBI

5.5

HI/IH.ICBapI/ITeJIBHaSI CHUCTCMaA 4YCJIO0BCKA. OTI[CHBI IMUIICBAPUTCIIBHOI'O TpaKTa. HI/IH_ICBapI/ITGJILHBIC
KCIIC3BbI. BHYTpI/IHOJ'IOCTHOC W BHYTPHUKJIECTOYHOC MMHUIIECBAPCHUE

5.6

[ToxpoBsl U ux npousBoanbie. Opranbl BoiaeneHus. Ilouku. Ctpoenue u (yHKIHOHUPOBAHUE
HeppoHa. DuiabTpanys, ceKpelns U o0paTHOE BCAChIBAaHME KAK MEXaHM3Mbl pabOThl OPraHOB
BbleneHus. OOpa3oBaHie MOYH Y UeIOBEKa

5.7

I[BI/DKGHI/IG yeJioBeKa: MeleuHas cucrema. CkelleTHEIS MBIIIBI X1 UX pa60Ta. CTpOCHI/Ie W THUIIbI
COCIUHCHUA KOCTeM

Teopm{ 3BOJIIONMHU. Pa3BuTHE )XU3HU Ha 3emie

6.1

OpomounonHas teopust Y. Jlapsuna. Ilpeamochuiky BO3HMKHOBEHMs JAapBHHM3MA. JKU3Hb U
Hay4Has nearenbHocTs Y. JlapBuHa.

JIBmkyiue cuiibl 3BooLMU BUAOB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh PAa3MHOXKEHUS
OpPraHW3MOB, HACIICJICTBEHHAas WM3MEHYHBOCTH, OOph0a 3a CYIIECTBOBAHWE, ECTECTBEHHBIH H
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckol teopun 3Bomonuu (CTD). HeirpanbHas Teopusi 3BOIIOLUU.
CoBpeMeHHas 3BOJIIOLMOHHAS Ouosyorus. 3HaueHHe IBOJIOLMOHHONW Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPA

6.2

[Tomymsiuust kak 2yeMeHTapHas eauHuna HBoaonud. COBpEMEHHBIE METOIbI  OLIEHKH
TEHETUYECKOTO Pa3HOOOpa3us U CTPYKTYpbl Honyssiuuid. i3MeHenne reHooH1a NomyIaiuy Kak
DJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJICHHME. 3aKOH TI'eHETH4YecKoro pasHosecus Jx. Xapnau, B.
Baitn6epra.

OneMeHTapHble  (akTOphl  (ABWXKYILIME CHJIBI) HBOJMIOLUMHU. MyTalMOHHBIA  mpoIliecc.
KombOunaruBHass usmeHunBocTh. Jlpeiidp reHOB — ciydailHble HEHANpaBJIEHHbIE W3MEHEHMS
4acToT ajiesied B momynauusax. O¢dexT ocHoparens. Murpauuu. M3omsauus HOMySIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBeHHbI 0TOOp — Hampapisiommid ¢GaxkTop 3Bomonnun. PopMbl €CTECTBEHHOro 0TOOpa:
JBUKYLIUHI, CTAOMIN3UPYIOINHI, pa3pbIBatOLINil (qu3pynTUBHBIH). [TlonoBoii oTOOp.
[TprcnocoOIeHHOCTh  OPraHM3MOB  Kak  pe3ylbTaT  MHMKPOJBOMIONMHU. BO3HUKHOBEHHE
pUCTIOCOOIEHUH Y opranu3mMoB. ApoMopdo3sl U uanoaaantauuu. [Ipumeps! npucnocoOaeHu
y opranu3mMoB. OTHOCHUTEJIBHOCTb PUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepuu u ctpykrypa. BunooGpasoBaHnue kak pe3yibTaT MUKPO3BOIOLUHU. M3omsmus
— KJII0ueBo (akTop BUI000pa3zoBaHus. IlyTu u cocoOsl BHI000pa3oBaHUs: alsIoNaTpuyecKoe
(reorpaduueckoe), CHUMIATPHUECKOE (IKOJIOTHUYECKOE), «MTHOBEHHOE» (ITOJIMIUIONIU3AIIHS,
ruOpuu3anys). JaMTeabHOCTb SBOTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Poutb 3BOMIOIIMOHHOM OMOJIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXpaHEHUs1 OHopazHOo0Opasusl.
MuKpo3BOIIONMS U KOJBOJIOLUS TMapa3uTOB M HUX Xo35ieB. MexaHu3sMbl (HOPMHUPOBAHUS
YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl

6.3

Meroasl wu3ydeHus MakpodBoaroLMH. [lalleoHTONIOrMYECKHE METOABI H3YYEHUS DBOJIOLHH.
[TepexonHbie GopMbI U PUIIOrEHETUYECKUE PSAIBI OPTaHU3MOB.




Buoreorpaduyeckne meronsl u3ydenus sBosounu. CpaBHeHue ¢Guopbl U GayHbl MAaTEPUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-9HIEMUKU U PETUKTHI.
OMOpHONIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJIOTHUECKUE METOAbl HM3YyYCHHsS 3BOJIOLHMU.
['eHeTnyeckue MEXaHHU3MbI HBOJIIOIIMM OHTOTEHE3a W TMOSBJICHMS SBOJIIOLMOHHBIX HOBIIECTB.
["'oMonornyHbIe U aHAJIOTHYHBIE OpPraHbl. PyauMenTapHbie Opranbl M aTaBU3MbL. MOJIEKYIISIPHO-
FeHeTUYeCKHe, OHOXMMHYECKHEe U  MaTeMaTH4YeCKHMEe METOAbl H3YYEHHs  DBOJIOLUU.
['omonornynsie reHbl. COBpEMEHHBIE METOJbl TOCTPOCHUS (PUIOTCHETUYECKUX JICPEBBEB.
XpPOMOCOMHBIE MYTaIlU! U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMepHOCTH (TTpaBuIia) 3Bostonnu. HeoOpatumMocTh 3BOTIOLNH.

AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOTIOIUU

6.4

HayuHple runoTe3sl MpOUCXOKICHUS )KU3HU Ha 3emie. AOuorene3 u nancnepmus. Jlonaydnsie
MPEJICTABICHUS O 3aPOKICHHUH JKU3HU (KpeallMoHu3M). [ umoTe3a mocToSHHOTO caM03apOkKACHUS
KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuanuy, JI. ITactepa. [Ipoucxoxnenue
KU3HU U acTtpobuosorusi. OCHOBHbIE ATanbl HEOpraHuyeckoil sBomiouuu. I[lnanerapnas
(reosoruyeckasi) 3BOJIOLUSA. XUMHUYECKas 3BOJIOLUSA. AOHOI€HHBI CHHTE3 OpPraHUYECKUX
BemecTB U3 Heopranmdyeckux. Ombir C. Mumiepa u I'. IOpu. OOpazoBaHue TOJUMEPOB U3
moroMepoB. Koanepparnas rumnore3a AWM. Omnapuna, rumore3a mepBUYHOro OymboHa JIkK.
XomnjaeitHa, renernyeckas rumnoreza I'. Mémnepa. Pu6o3umser (T. Yek) u runore3a «vupa PHK»
VY. I'mnbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE TPOTOKJICTKH.

HcTopus 3eman u MeTonbl €€ n3ydeHus. Mickonaemple OpraHuyecKue ocTaTku. I'eoxpoHonorus u
e€ meTopl. OTHOCHUTEIbHAS M aDCOIIOTHASI T€OXPOHOJIOTHsL. ['e0XpoHOIOrnUecKas 1mKana: 30Hbl,
3pbl, IEPUO/IbI, STIOXH.

HavanbHbple 3Tambl opraHudeckoil sBomtonuu. llosBieHune u 3BONIONUS MEPBBIX KIETOK.
Opomonuss Merabosnn3ma. BoszHukHOBeHHe mepBbIX 3kocucTeM. COBpeMEHHbIE MHUKPOOHbBIE
OMOIIEHKM Kak aHajlor mepBelXx Ha 3emiie coobmectB. Crpomaronutsl. lIpokapuorel u
3YKapUOTBHI.

[Tpoucxoxaenne sykapuor (cuMOHMOTEHE3). OBONIONMOHHOE IPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHNE  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMM BbICHIMX pacTeHUi. OCHOBHbIE apoMopdo3bl pacTeHUH. Bbixon
pactenuii Ha cymry. [losiBieHHE CHOpPOBBIX pacTeHMM W 3aBoeBaHHE UMHU cymu. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE ATalbl IBOJIOLNUU KUBOTHOIO MUpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. BeH ickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUMOB. [lepBble XOp1OBbIE KUBOTHBIE.
Kuzup B Bojme. OBosouMs MO3BOHOYHBIX. Ilpomcxoxnenune ampubuii u  penTuiIni.
[Tponcxoxxaenne MilekonuTaromMx M nOTul. llpuHmun kimodyeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emile IO dpaM U NEPUOAAM: apXeH, MPOTEpO30H, Maje030il, Me3030M,
KaiiHO30H. OOIas XapakTepuCTHKa KiIuMaTa W Treojlorhyeckux mpouecco. llosBienue wu
pacuBeT XapaKTEpHBIX OPraHW3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS U BIMSHHME HAa Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUpaHUS — KOJIOTUYECKHE KPU3UCHI TPOLIOTO. I[pUynHbI U CIIEACTBUSA MacCCOBBIX
BbIMHpaHuil. COBPEMEHHBIN 3KOJIOTrMUYECKHI KpU3HC, €r0 0COOEHHOCTH

6.5

Paznensl m 3amaum antpononoruu. Metoasl anTpomnosorud. CTaHOBIEHHE MpPEICTaBICHUH O
IIPOUCXOXKAEHNN YenoBeka. CoBpeMEHHbIE Hay4YHble TEOPUH. CXOACTBO YENOBEKA C dKUBOTHBIMHU.
CucremaTn4eckoe IOJI0KEHHE 4YesloBeKa. CBHUIETENbCTBA CXOJCTBA 4YEJIOBEKA C KUBOTHBIMMU:
CPaBHUTEIHLHOMOP(HOIOTHUECKHE, SMOPHOIOrHYECKHE, ($u3M0N0r0-0MOXMMHUYECKHE,
noBefeHYeckre. OTaMuMs 4eI0BeKa OT KUBOTHBIX. [IpAMOXOXKAEHNE U KOMIUIEKC CBSI3aHHBIX C
HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3Ia U BTOPOU CUTHAJIbHOU CHUCTEMBI.

JBuxyme cunbl (pakTopsl) aHTpomoreHesa: Ouojorudeckue, conuanbHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLUAIBHBIX (PaKTOpOB B aHTpororeHe3e. OCHOBHBIE CTa UM aHTPOIOTEHE3A.
ABCTpaJIONUTEKU — JIBYHOTHE MPEAKH JItoeil. UernoBek ymenblil, mepBble U3rOTOBJICHUS OPYIUil
Tpyna. UenoBek NpsSMOXOIAIIMKA M TEpBBIA BBIXOA JoAe 3a mpenensl Adpuxu. YemoBek
reiuaenpO0epreckuii — OOIMMKA TPENoK HEeaHJEPTATbCKOTO YeJIOBEKa M YeJIOBeKa Pa3yMHOTO.
UYenoBek HeaHIEPTaNbCKUM Kak BHJ JIIOACH XOJIOJHOrO Kiaumara. YeloBek pa3syMHbIN




COBPEMEHHOT0 THUIIa, ICHUCOBCKHIA YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpenenaMu AQpuKH.
DBOJIIOIUST  COBPEMEHHOTO 4eloBeka. EcTecTBeHHBIM OTOOP B TOMYJSAIUAX YeJIOBEKa.
MyTranuoHHbi niponiecc U noaumopdusm. [lomynsiuonHsie BOIHBL, Apeiid) reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. boinbine packl: eBponeonHas (eBpa3uiickas), aBcTpaio-
HerpoujHas (9KBaTOpHalibHAsl), MOHTOJIOMAHAsA (a3MaTcKo-aMepHKaHCKas). Bpems u mnytu
pacceneHus 4eloBeKa 1o IutaHere. EnMHCTBO yenoBeueckux pac. HayuHas HECOCTOSTENBHOCTD
pacusma. [IpucnocobieHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpY)Karollel cpensl. BiausHue
reorpaduuecKkoii cpesl 1 aperida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YETIOBEKA

OKOCHCTEMEI U NpUuCymunue MM 3aKOHOMCPHOCTH

7.1

Pasgensl u 3amaun 9KojgoruH. CBS3b JKOJOTHH C JAPYTUMH HayKaMd. MeToIbl 3KOJIOTHH.
[ToneBble HAOMIOACHHS. OKCHEPUMEHTBHI B  OKOJOTHHM: MNPHUPOIHBIE U  JIAODOpaTOpPHbBIC.
MoaenupoBaH#e B 3KOJOTHH. MOHUTOPHHT OKPYKAIOIICH CPEIbI: JIOKAIbHBIN, pErHOHATBHBIN
r100aIbHEIH

7.2

Dkonorudeckue (HakTOpbl M 3aKOHOMEPHOCTH WX JehcTBUs. Kiaccmpukanus 3KOIOTUYECKUX
(akTOpOB: aOMOTHUYECKUE, OMOTHYECKUE, aHTponoreHHble. OOILMe 3aKOHOMEPHOCTH JIeHCTBUSA
skonoruueckux (axrtopo. Ilpasmio muanmyma (K. Hlnpenrens, FO. JInbux). TonepaHTHOCTS.
OBpUOUOHTHBIE U CTEHOOMOHTHbIE OPIaHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT KakK JKOJOTHMUYECKHi QakTop. [leiicTBHe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYHIbl PACTEHUMH W KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. DoToneproiu3m.

Temmneparypa kak »sKojoruueckuii akrop. [JlelicTBMe TeMmepaTrypbl Ha OpraHU3MBbIL.
[ToWikuIOoTEpMHBIE M TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIC OPTaHU3MBI.
BrnaxxHocTh Kak skosorndyeckui gaxtop. Ilpucnocobienus pacreHuil k noaepKaHUIO BOJAHOTO
Oamanca. Knaccudukaius pacTeHH MO OTHOIICHUIO K Bojie. [IprcrmocoOneHus >KMBOTHBIX K
U3MEHEHHIO BOJIHOTO peKUMA.

Cpenpl OOWTaHWS OpPraHW3MOB: BOJHASs, HA3eMHO-BO3MYIIHAs, IIOYBEHHAs, TIIyOMHHAas
HOJOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpell OOMTaHUs
opranu3MoB. [IpucrnocobiaeHns OpraHu3MOB K JKU3HU B Pa3HBIX Cpelax.

buonornueckne purmbl. BHemHue um BHyTpeHHHME pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBUMN JKHU3HH.

XKuznenusle (opmel opranuzMoB. llonsTHe o >xu3HeHHOW ¢opme. JKu3HeHHBIE (QOPMBI
pacTeHuil: JepeBbsi, KyCTapHHUKH, KYCTapHHUYKH, MHOTOJICTHWE TpPAaBbl, OJHOJETHUE TPAaBHI.
KuzneHusle GOpPMBI KUBOTHBIX: THJIPOOMOHTHI, TE€OOMOHTHI, a’3pOOHOHTHL. OcoOeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckue ¢aktopsl. Buasl 6MOTHUYECKMX B3aUMOJEHCTBUI: KOHKYPEHIMS, XUIIHUYECTBO,
cumbno3 u ero ¢Qopmer. Ilapasutusm, Koomepamus, MyTyalIu3M, KOMMEHCAIN3M
(KBapTHUpaHTCTBO,  HaxjeOHHuecTBO). Herpoduueckue  B3aMMOAEHCTBUS  (TOMHMYECKUE,
dbopuueckue, padbpuueckue). 3HaUCHHE OMOTHYECKUX B3aWMOJCHCTBUN ISl CYIIECTBOBAHUSA
OpPraHu3MoOB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKIIIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTepUCTUKU Tomyisiuu. [lomynsuusa kak Ouosiormueckasi cuctema. Poub
HEOJTHOPOJHOCTH cpefbl, (PU3NYECKUX OapbepoB M OCOOEHHOCTEW OHONOTMH BHUIOB B
(GhOpMHUPOBAHUH TIPOCTPAHCTBEHHON CTPYKTYpHI omyJsiiinii. OCHOBHBIE MMOKA3aTENN MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAs M IIOJIOBAas CTPYKTYpa, POKIAAEMOCTb, IMPUPOCT, TEMII
pocCTa, CMEPTHOCTh, MUTPALIHSL.

Dkoyioruyeckasi CTpykTypa mnonyasauud. OneHka YHCIEHHOCTH nomyisuuu. JluHamuka
MOMYJISIUUA U €€ PEeryssanus. bBUoTHYeCKnid MOTEeHIMaN MOmyIsuuu. MoaenrupoBaHue JUHAMUKA
nonynsiuud. KpuBeie pocta uMcieHHOCTH mnonyisiuuud. KpuBbslie BbDKHMBaHMS. Perynsuus
YUCJICHHOCTH TOMYJISIIUN: PoJib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCANIUX OT IJIOTHOCTH.
DKonoruveckue crpareruu BuaoB (T- u K-crparerun).

[lonsitTue 00 »dKojmorMyeckoW Hume Buga. Mecroobutanne. MHOTOMepHass MOJENb
skosornyeckor Humm Jx .M. XarunHcona. Pazmepsl akonornyeckoil Humu. [loreHnuansHas u
peanu30BaHHAs HULIY.




Bun xak cucrema mnonynsauuid. Apeanbl BUAOB. Buabl M MX JKM3HEHHBIE CTpaTeruu.
3aKOHOMEPHOCTH IOBEIEHUS W MUTIPAalUi XUBOTHBIX. DHOJIOrMYecKHe MHBA3UU YYKEPOIHBIX
BHJIOB

7.4

CooOmiecTBa opranu3MoB. buorneno3 u ero crpykrypa. CBsi3M MeXay OpraHM3MaMH B
OomorieHo3e. DkocucremMa Kak oTkpbitas cuctema (A.J[x. Tencnu). DyHKIMOHAIBHBIE OJOKH
OpPraHU3MOB B IKOCHUCTEME: IMPOAYLEHTHI, KOHCYMEHTHI, PeIyleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. AGMOTHUECKUE OJIOKH dKocucTeM. [10UBBI U MIIBI B DKOCHUCTEMAX.
KpyroBopot BemecTB 1 MOTOK 3HEPTUU B SKOCHUCTEME.

OcHOBHBIEC TOKAa3aTeNU HKOCHUCTEMBbl. buomacca M TPOAYKIHS. DKOJOTHYECKUE HHPAMHJIbI
qucel1, 0MoMacchl M SHEPTUH.

HanpaBieHnHnble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKueccuu. IlepBuyHbIE M BTOpUYHBIE
CYKLECCHMHM W WX MpPUYMHBL. AHTPONOTeHHBIC BO3/AEHCTBUS Ha cykueccuu. KimmakcHoe
coobuiectBo. buopasHooOpasue M MOITHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COO0O0I1IECTB.

[TpupoaHbie SKOCHCTEMbl. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMA.

Arporneno3. Paznnuns Mex 1y aHTpONOTeHHBIMH U IIPUPOAHBIMU 3KOCHCTEMAaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. l['opoxackas ¢aopa u ¢ayHa.
CuHaHTponu3alusi TOpPOJACKON  QayHbl. buojoruueckoe ©  XO3SMCTBEHHOE 3HAaYEHUE
arposKocucTeM M ypOOdKocHMCTeM.  3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX
B3aUMO/ICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc PHepPruM M BEIIECTB MEXKIY CMEXKHBIMH DKOCHCTEMaMH. Y CTOWYMBOCTH OPTaHWU3MOB,
HOMYJIALUI U 9KOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBHIA

7.5

buocdepa — obuieruianerapHas 000J104ka 3eMIIH, TJI€ CYIIECTBYET MJIM CYIIECTBOBAJIA JKU3Hb.
Yuenne B.U. Bepraackoro o 6uocdepe. Obmactu O6uochepsl u e€ cocraB. JKuBoe BeEIIeCTBO
ouoctheppl M ero GyHKIUU. 3aKOHOMEPHOCTH cyluecTBoBaHus Ouocdepbl. OcoOeHHOCTH
omocthepsl Kak TIOOATBHOW OJKOCHUCTeMBbl. J[MHaMHW4Yeckoe paBHOBecHe B Omocdepe.
KpyroBopoThl BeliecTB 1 OMOTCOXUMHUYECKUE ITUKIIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBIICHUI
B Omocdepe. 3onanbHOCTh OMOcheprl. [lonstne o 6mome. OCHOBHBIE OMOMBI CyIIHM: TYHApA,
XBOWHBIC Jieca, CMEIIAHHBIC W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHbI, ITyCTBIHHU,
TPOIMYECKUE JIeCa, BBICOKOTOPbs. KitmMaT, pacTHUTEIbHBINA U )KHBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa U (DYHKIHS JKUBBIX CHCTEM, OIEHKAa WX PECYPCHOTO TOTEHIMada M OHOC(EpHBIX

byHKIMMA

7.6

DKOJIOTHYECKUE KPU3KMCHl U MX MpUYHHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHHE
BO3QyIIHOU cpeapl. OxpaHa BO3[yxa. 3arpsi3HeHUE BOAHOM cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymenne nouBsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENBHBIA M KUBOTHBIA MHp. OXpaHa pacTUTENBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMNBI OXpaHbl npuponbl. Kpacueie kHuru. Oco0o
oxpansiemble mpupojHble Tepputopun (OOIIT). boranuueckue caabl U 300J0THYECKHE
napku. OCHOBHbIE IPUHLIUIIBI YCTOMYHMBOIO pa3BUTHS YeJIOBEUYECTBA U MpHUpoAbl. PanronanbHoe
IPUPOIONIOIB30BAHNE M COXPAHEHUE OMOJIOrMUYECKOro pa3Hoo0pas3us 3eMiIn

Copnep:xkanue yueOHOro npeamera

10-i1 ki1ace

Tema 1. Buonorns kak Hayka.

buonorus xak Hayka. CBs3b OMOJOTMHM C OOIIECTBEHHBIMHU, TE€XHMYECKHMU W JPYTUMH €CTECTBEHHBIMU
Haykamu, ¢unocodueit, 3THUKON, 3cTeTMKOW M TpaBoM. Ponp Ouonoruu B (OPMHPOBAHUU COBPEMEHHOMN
Hay4yHOU KapTUHBI Mupa. CucreMa OMOJIOrMYeCKUX HayK.

Metoapl Mo3HaHMUS KMBOM NPHPOJBI (HAaONIOJEHUE, SKCIIEPUMEHT, ONHCaHHe, U3MEpEeHHe, KJIaCCH(pUKaIM,
MOJIEJTMPOBAaHUE, CTATUCTHUECKass 00pabOTKa JaHHBIX ).

JdemoncTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxembl: «MeTObI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U NpaKkTH4YecKre padoThli:




[IpakTuueckas padora Ne 1. «Mcnonb30BaHuE Pa3TUUHBIX METOJIOB ITPH U3YUYEHHH OMOOTHYECKUX O0BEKTOBY.
Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

XKusple cucrembl (OMOCHCTEMBI) Kak TMpeaMeT u3ydeHus Ouonorud. OTIUYMe JKHUBBIX CHCTEM OT
HEOPraHUYECKOW IPUPO/IBI.

CpoiicTBa OmocucTeM M UX pazHOOOpaszue. YPOBHM OpraHH3alMd OMOCHUCTEM: MOJICKYISAPHBIH, KICTOYHBIH,
TKaHEBbI, OPraHM3MEHHBIH, MOMYIISIIMOHHO-BUAOBON, YKOCUCTEMHBIHN (OMOT€OIIEHOTHYECKH ), OOC(EepHBI.
JdemoncTpanum:

Tabmuis! 1 cxeMbl: «OCHOBHBIC TPU3HAKYU KU3HUY, «Y POBHU OpraHU3aIUH KUBON IPUPOIBD.

O6opynoBanue: moaens mosiekyibl JJTHK.

Tema 3. XuMH4ecKHil COCTaB ¥ CTPOCHHUE KJIETKH.

XUMUYECKUN COCTaB KIIETKA. XHMHUYECKHE OJJIEMEHTBI: MAaKpOAJIEMEHTBI, MHKpPOJIEMEHThl. Boma wu
MUHEpaJbHbIEC BEILIECTBA.

@OyHKIIMY BOBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [logaepikanne ocMoTHUECKOro OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHUCIOTHI — MOHOMEphl OeiakoB. HezameHuMble U 3aMEHHMBbIE
AMUHOKHUCJIOTBI. AMMHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUUHAS,
TpPEeTUYHAs U YETBEPTUYHAS CTPYKTYypa). XUMUUYECKHE CBOMCTBA OenkoB. buonornyeckue GyHKINHU OEIKOB.
®epMeHTBI — Ouonormueckue Karanmusaropbl. CrpoeHue (epMeHTa: AaKTUBHBIM IIEHTp, CyOcTparHas
cnenuduynocts. Kodpepmentsl. Butamunbl. OTinuns GepMEeHTOB OT HEOPTAaHUYECKUX KaTallu3aTOPOB.
YrieBoapl: MoHOcaxapubl (TJIOKO3a, pud03a | JIe30KCHpHO03a), Iucaxapuabl (caxaposa, JIAKTO3a) H
nonucaxapubl (Kpaxmai, TIMKOTeH, [eJUT003a). buonornueckue GyHKIIUU YTIIeBOIOB.

Jlumuasr: Tpurmunepuasl, Gocomunuapl, crepounsl. ['uapodunsHo-runpodoOHbIe cBolicTBa. bronornyeckue
dbyskun nunuaoB. CpaBHEHHE YTIEBOI0OB, OEIKOB U IUMUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnoter: JIHK n PHK. HykieoTuas — MOHOMEpBI HYKJIIEHHOBBIX KUCIOT. CTpoeHue u (pyHKIHH
JHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHKIuu.

Huronorus — Hayka o kietke. Kierounas teopuss — mpumep B3auMOJAEHCTBUS el U (PAKTOB B HAyYHOM
MO3HAaHUU. MeTO/1bl U3YUEHUS KIIETKH.

Kierka kak nenoctHas xuBas cuctema. OO1iye Npu3HAKM KIETOK: 3aMKHYyTasi Hapy>kKHasi MeMOpaHa, MOJIEKYJIbl
JIHK kak reHeTHYecKHii anmapar, cucTeMa CuHTe3a Oenka.

Tunsl KIETOK: 3yKapuoTHYecKas U npokapuoTrueckas. OcoOEHHOCTH CTPOEHUS! MPOKAPUOTUYECKOW KIIETKU.
Knerounas crenka Oaxtepuil. CTpoeHHe SyKapuOTHUeCKON kieTku. OCHOBHBIE OTIWYHS PACTUTEIHHOM,
KUBOTHOM M TpUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPBl KIETOK — KJIETOYHAsl CTEHKa, TJIMKOKANMKC, ux ¢GyHKuuu. Ilnasmaruueckas
MeMOpaHa, ee cBoiicTBa M (pyHkuuu. lluTonnasma u ee opranougpl. OgHOMEMOpPaHHbBIE OPTraHOU]IbI KIIETKHU:
OIIC, ammapar ['onpmxku, nmzocombl. [lonyaBTOHOMHBIE OpraHOMIbI KIIETKM: MUTOXOHJIPHUM, IIJIACTH]IBIL.
[Ipoucxoxaenre MUTOXOHIApUNA U TutacTui. Buasl nnactua. HemeMOpanHble opraHOM/bI KIETKH: PUOOCOMBI,
KJIETOYHBINA LEHTP, LIECHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OpraHOUJ0B KJIETKH. BKiroueHusl.

Anpo — perynatopHsblil neHTp KiaeTku. CTpoeHue siipa: saepHas 000s104Ka, KapuoIuia3mMa, XpoMaTHH, SIIPBILIKO.
XPpOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

Jdemoncrpanuu:

IToptpersr: A. JleBenryxk, P. I'yk, T. [lIBann, M. lllneinen, P. Bupxos, /x. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®pankinH, K.M. bap.

Muarpammsl: «PacnpeneneHne XUMHUYECKUX AJIEMEHTOB B HEXKMBOM NpUpoLe», «PacrpeneeHne XMMUIeCKUX
JJIEMEHTOB B )KMBOW IIPUPOLIEN.

Tabmunel u cxembl: «llepuoanueckas Tabauna XUMUYECKUX AJIEMEHTOBY», «CTpOEHHE MOJEKYJbl BOIBI»,
«buocunres 6enkay, «CtpoeHue MosieKyibl 6enkay, «Ctpoerue gpepmentay, «Hyknennosbie kucnotsl. JJHK»,
«Ctpoenne monekyinsl AT®y», «CTpoeHune >SyKapuOTHYECKOW KIETKW», «CTpoeHHE KUBOTHOM KIIETKNY,
«CTpoeHHE pacTUTENBbHOM KIETKW», «CTpOEHHME IPOKapUOTHYECKOW KIETKn», «CTpoeHue sapa KIETKN»,
«YTneBonsl», «JINTIMIBD).

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, OOOpyJOBaHWE Ui TPOBEACHHUS HaOMIONEHUM, W3MEepeHHId,
9KCIIEPUMEHTOB, MUKPOIIpenapaThl PACTUTEIbHBIX, d)KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «M3yueHue KaTanuTUYECKOM aKTUBHOCTU ()EPMEHTOB (Ha MpUMEpEe aMHJia3bl WIH
KaTanasbl)».

JlaGopaTtopHnast pabota Ne 2. «M3ydeHne cTpoeHUs KJIETOK PACTEHUMN, )KUBOTHBIX U 0AKTEpUI MO MUKPOCKOIIOM
Ha FOTOBBIX MUKPOINpPENaparax v UX OMUCAHHUEY.



Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM META00IU3M. ACCUMIIISIUS (TUTACTUYECKUT OOMEH) U AUCCUMUIAINS (dHEPTreTHUECKUM
0o0MEH) — JBe CTOPOHBI €IMHOrO Mpolecca Meradbonu3ma. Poiab 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUU B
MOHMMAaHUU MeTaboIHu3Ma.

Tumnbr oOMeHa BemecTB: aBTOTpodHBIN 1 TeTepoTpodHbIiA. Poibs pepMeHTOB B 00MEHE BEIECTB U PEBPALICHUN
SHEPIHH B KJIETKE.

®orocunTte3. CeroBas 1 TeMHOBas (ha3bl (hoTocuHTe3a. Peakuuu potocunTe3a. IdhdexTuBHOCTH HOTOCHHTESA.
3naueHue GoTocuHTE3a [ KU3HU Ha 3emiie. Biusinue ycnoBuil cpeapl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIHe OakTeprn. 3HaueHUEe XeMOCHHTE3a JUIs )KU3HH Ha 3emJie.

OHeprerudeckuii 0OMeH B KieTKe. Paciuenenye BemecTs, BbIACIECHUE U aKKyMYJINPOBaHUE SHEPTUU B KIIETKE.
Oranel 3Heprerudyeckoro oomena. ['nukonus. bpoxxenue u ero Buabl. KuciopoaHoe okuciaeHue, Ui KJI€TOYHOE
neixanue. OxkucnaurensHoe hochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiun marpuuHoro cuntesa. ['enernueckas napopmanus u JIHK. Peanuzamnus renernueckord nHpopManuu B
Kietke. ['eHerndeckuii kox u ero cpoucrsa. Tpanckpunuus — Marpuusslid cuHTe3 PHK. Tpancisanus —
O6uocunTe3 O6enka. Jramnsl Tpancasuuu. Konuposanue amuHokucnot. Ponb pubocoM B 6rocuHTe3e Oenka.
Hexnerounsie ¢opmbl xu3Hu — BHpYychl. Mcropus otkpeitus BupycoB (.M. MBanoBckmii). OcoOeHHOCTH
CTpPOCHHS U >KM3HEHHOrO ILHKJIAa BUpPYycoB. bakrtepuodaru. bonesHu pacTeHuil, XMBOTHBIX M 4YelOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc mmmyHopepuinurta uenoseka (BUY) — Bo3Oymurens CIIM[a. OOpartnas
TPaHCKPHUIILIKA, peBepTa3a U uHTerpasa. [Ipodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHMIA.
JdemoncTpanum:

[Toptpetsi: H.K. Konbuos, .M. Usanosckuit, K.A. Tumupsses.

Tabmuner u cxembl: «Twumbl mwTaHus», «Mertabomusm», «MUTOXOHIPUS», «IHEPTETUUCCKUN OOMEHY,
«Xmopomnacty, «®@orocunresy, «Ctpoenue JJTHK», «Ctpoenue u ¢pyHKIIMOHUpOBaHUE reHay, «CuHTe3 OeKay,
«['enernueckuii xom», «Bupyce», «bakrepnodarmn», «Ctpoenne u xu3HeHHBId 1wkia Bupyca CIIN/a,
Oaktepuodaray, «Permkanus JJHK».

O6opynoBanue: monenu-anmukanuu «Yasoenue JHK u Tpanckpunuus», «buocunres Oenka», «CtpoeHue
KJIETKN», Mozieb cTpykTyphl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii nuki, uiv skU3HEHHBIN UK KieTku. MaTepdasza u muros. [lporeccsl, npoTekaroiie B HHTEpGhase.
Permmukanus — peakius marpudroro cuate3a JJHK. Crpoenne xpomocom. XpoMOCOMHBINH HAOOp — KapHOTHIIL.
JIMTUIONAHBIN U TaruIONAHBI XPOMOCOMHBIE HaOOphl. XpoMaTuabl. [luTtonornueckre OCHOBBI Pa3MHOKEHUS U
WHAMBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne xnerkm — muro3. Cragum murosa. llpomecchl, mpoucxoadiue Ha pa3HBIX CTaAMAX MUTO3A.
buonornyeckuii CMbICI MUTO3A.

[Tporpammupyemast rudesb KJIETKH — alonTo3.

@®opMBbl pa3MHOXKEHHSI OPraHU3MOB: OecIiosioe U MosioBoe. Buabl Gecrnonoro pasMHOXKEHUs: JeJIEHUE HaJBOE,
NOYKOBaHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTMBHOE pa3MHOKeHHe. VckyccTBeHHOe
KJIOHUPOBaHHE OPraHU3MOB, €T0 3HAUEHUE JJISl CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiio3. Craguu meiio3a. [Ipoueccel, nmpoucxonduiye Ha cragusx meiosa. [loBeaeHue xpoMocoM B Meio3e.
Kpoccunrosep. buonornyeckuii CMbICH U 3HAUEHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y XUBOTHBIX. [lojlOBBIE Kene3bl: CEMEHHHUKH H
AngHUKH. OOpa3zoBaHKe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u, SHIEKIeTKa) — CIepMaToOreHes u
oBoreHe3. OCOOEHHOCTH CTPOEHMS SIMIIEKJIETOK U criepMaTo3ouoB. Omiogorsopenue. Ilaprenorenes.
WnauBuayanbHoe pa3BUTHE (OHTOTeHe3). DMOpHOHABbHOE pa3BUTHE (3MOpUOreHes). DTanmbl SMOPHOHATBEHOTO
pPa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIeHUE, TracTpysius, opranorenes. [loctaMOproHanbHOe pa3BUTHE.
Tunbl MOCTAIMOPHOHAIBHOTO PA3BUTHA: MPSMOE, HENpsiMoe (JIMYMHOYHOE). BiMsHue cpenbl Ha pa3BUTHE
OpraHu3MoOB, (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKACHHBIE YPOCTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHSL.
JdemoncTpanum:

Tabmuubl u cxembl: «®DOpMbI pa3MHOXKEHHsSI OPraHU3MOB», «JIBOWHOE OIJIOJOTBOPEHHE Y I[BETKOBBIX
pactenuii», «BereraTnBHOE pa3MHOXKEHHE pacTeHUi», «/lemeHue kimeTku Oakrtepwii», «CTpOEHHE TMOJOBBIX
KJIETOK», «CTpoeHne xpoMocombl», «Knerounsiit mukm», «Permmukauus JJHK», «Muto3», «Melio3y, «IIpsamoe u
HEenpsIMOe pa3BUTHe», «['aMeTorenes y MIIEKOMUTAIOIIUX U YelloBeKa», «OCHOBHbBIE CTaJUU OHTOTE€HE3a».



Ob6opynoBaHue: MHKpPOCKOI, MHUKporpenaparel «CrepMaTro3ouIsl  MIIEKOIHTAOUIEro»,  «Slifmexnerka
MJIEKONUTaIero», «KaprokuHes B KIETKax KOpEIIKa JyKa», MarHUTHas MOJENb-aniuiukanus <«/lenenue
KIeTkny», Mmonens JJHK, Moxens metadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThi:

JlaboparopHass pabora Ne 3. «HabOmiogeHume MHTO3a B KIETKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

JlaboparopHuas pabota Ne 4. «M3ydeHne CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIPENapaTax.

Tema 6. HacsiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Victopust pa3BUTHS T€HETUKU. Posib IUTONIOTMU M SMOPHOJIOTHN B CTAaHOBJICHUU
reHeTUKU. Bkiaag poccuiickux © 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. MeTolbl TeHeTHUKU
(THOPHUIOTIOTHYECKUH, IUTOTCHETUYECKUNA, MOJIEKYIIpHO-TeHEeTHUeCKUil). OCHOBHBIC T€HETHUECKUE TOHSITHSL.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAacJeIOBaHMUs NMPU3HAKOB, ycTaHoBiIeHHbIE [. Menaenem. MoHOTHOpUAHOE CKpEIBaHHE.
3akoH enuHOoOOpa3usi THOPUAOB TNEpBOro MokosneHus. l[IpaBuno noMUHUpPOBaHUSA. 3aKOH pacUICIICHUs
npu3HaKoB. ['unoresa ynctoTel ramer. IlogHOE M HENMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpeuBaHue. 3aKOH HE3aBUCHMOTO HaclieZIoOBaHMs MPU3HAKOB. LluToreHeTmueckre OCHOBBI
JUTUOPUIHOTO  CKPEUIMBAHMA. AHAIM3MpYIOLIee  CKpelMBaHue. VICHOJb30BaHHWE  aHAIM3HUPYIOIIETO
CKpEIIMBAaHUS ISl ONIPEICIICHUs TeHOTUIIa 0CO0u.

CueruieHHOe HaclieoBaHue mnpu3HakoB. Pabora T. Moprana o CIEIUICHHOMY HAacleIOBaHUIO TE€HOB.
Hapyiienue cuemnieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUs HACJIECTBEHHOCTH. | eHeTHUeCKHue KapThl.

['enetnka mosia. XpoMOCOMHOE oOmpeneseHrue moJjia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['oMorameTHble u
rereporameTHble opranu3Msel. HaciiejoBanue npu3HakoB, CHEIIEHHBIX C [T0JIOM.

N3meHunBOCTh. BHibl NI3MEHUMBOCTH: HEHACIIEACTBEHHAs U HACJIeACTBEHHAs. Posib cpenbl B HEHACIEACTBEHHOM
U3MEHYMBOCTU. XapaKTePUCTUKA MOAU(DUKAMOHHOW M3MEHYMBOCTH. BapuWanmyoHHBIA psa M BapHallMOHHAsS
kpuBas. Hopma peakuumn npusHaka. KonnuecTBeHHbIE M KAaue€CTBEHHBIE NPHU3HAKM W HUX HOpMa PEaKLIMH.
CaoticTBa MO (DUKAIIMOHHOW W3MEHYUBOCTH.

Hacnencreennasi, iy reHoTUnuyeckas, M3MeHYMBOCTh. KoMOMHaTHBHAsT M3MEHYMBOCTh. Meiio3 U moioBoi
npoIecc — OCHOBa KOMOWHATHBHON M3MEHYMBOCTH. MyTanoHHas H3MEHUYUBOCTh. Kitaccudukanus myranuii:
TeHHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa ¥ MNpUYMHBI MyTanui. MyTareHHnsle (akToppl. 3aKOH
TOMOJIOTMYECKUX PSAOB B HacleACTBEHHOM n3MeHunBocty H.M. BaBuiiosa.

BnesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

l'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T'€HETUKH 4YEJIOBEKA: TI'€HEaJOTHYECKHil,
OJIM3HEIOBbIN, IUTOreHEeTHUECKUI, OMOXMMUYECKUNA, MOJIEKyIsipHO-TeHeTnYeckuil. CoBpeMeHHOE onpeziesieHre
TEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHMpPOBAHWE, N'€HOTHUIHMpPOBaHWE, B TOM uyucie ¢ nomomibio [IIP-ananusa.
HacnencrtBennsle  3a0oieBaHusi  4YelOBeKa:  TeHHble  Oosie3HHM,  OOJN€3HM  C  HACJIEACTBEHHOU
IPEJIPacIoNOKEHHOCThI0, XPOMOCOMHbIE Oosne3Hu. ComaTuueckue M TreHepaTUBHblE MyTauuu. CTBOJIOBBIE
KJaeTku. [IpuHIMIBEl 3710poBOro obOpa3a XKHM3HHM, JUArHOCTUKU, NPOQUIAKTUKUA W JIEYEHHsS] TEeHETHYECKHX
Oomne3Hell. MenKO-TeHETUYECKOe KOHCYJIbTUPOBAaHNE. 3HAYEHNE MEIULUHCKON TeHETUKH B MPEJOTBpAlleHUN
U JICYEHUH TeHeTHYEeCKHUX 3a00JIeBaHuI yenoBeka.

JdemoncTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepuxo, H.B. Tumocdeen-Pecosckuit, H.W.
Baswuiios.

Tabmuup! u cxembl: «MOHOTUOPUAHOE CKPEUIMBAHNUE U €T0 IIUTOreHEeTUYEeCKass OCHOBA», «3aKOH pacCILeIIeHUs
U €T0 IIUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI ramer», «Jlurubpunnoe ckpeuBanuey, «lluronoruueckue
OCHOBBI JTUTHOPUIHOTO CKpeluBaHus», «Meio3», «B3aumojeiicTBue amienbHbIX TeHOBy», «[ eHeTmueckue
KapThl PACTEHUH, )KUBOTHBIX U YeJIOBEKa», «I eHeTnKa rnosay», «3aKOHOMEPHOCTH HacJIeI0BaHUs, CLIETIIIEHHOTO C
nojom», «KapuoTunsl 4eoBeKa U KUBOTHBIX», «Buabl m13MEeHUUBOCTHY, «Moan(puKamoHHasi U3MEHYHUBOCTbY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnmn KpoBu», « MyTallMoOHHas U3MEHYUBOCTH.

Ob6opynoBanue: Mojaenu-anuIMKauud «MoHOrHOpUIHOE CKpeluBaHue», «HemonHoe TOMUHUpPOBaHHEY,
«luruOpunnoe ckpemmBanuey, «llepekpect XxpoMocom», MUKPOCKOIT U MUKpornpenapat «/Ipo3oduna» (Hopma,
MyTaluu (OpMBbI KPbUILEB U OKPACKU Teja), repoapuit «I"opox MOCEBHON.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTUOPUAHOTO W JAUTHOPUIHOTO CKPELIMBAHUS Y
Jpo30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax».



JlaGopatopHas pabora Ne 6. «M3yyenne Moan(UKAMOHHONW U3MEHYMBOCTH, IOCTPOSHUE BapUAIIIOHHOTO psijia
Y BapHaIlMOHHON KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30(uisl Ha TOTOBBIX MHUKpOIpenapaTaxy.

[Tpaktruueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U mpouecc. 3apoKJICHUE CeeKIMU U noMecTukanus. Yuenue H.M. BaBunoBa o nieHTpax
IPOMCXOXKACHUSI U MHOrooOpas3usi KyJIbTYPHBIX pacTeHHH. LIeHTphl MPOMCXOXKIEHHUS ITOMALIHUX XHBOTHBIX.
Coprt, nopoaa, mTamm.

CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MaccoBbIld U MHMBUIyaJIbHbIH OTOOPHI B CEJIEKIIMM PACTEHUI U KUBOTHBIX.
Onenka skcrepbepa. bian3kopoacTBeHHOE CKpelnBanue — HHOpuAUHT. Yncras auHus. CKpellrBaHue YHCThIX
muaud. [ereposuc, wumm rubpuanas cuwia. HepoxcTBeHHOe ckpeuiuBanue — ayrOpuausr. OtaaneHHas
rubpuauzanus u ee ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IMOJIydeHUE MOJUIUIONIO0B. JlocTHKeHHs celeKuu
PacTeHM, KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHomorus kak oTpaciib MPOU3BOJACTBA. [ €HHass WHKeHepHs. DTanbl co3nanus pexkomouHanTHoW JIHK u
TpaHCTeHHBIX opraHu3MoB. Kierounas nnxkenepus. Kiierounbsle KyapTypbl. MUKpOKIOHAJIBbHOE Pa3MHOXKEHUE
pactenuil. KiioHupoBaHHe BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
stryeckue mpoodaemsl. MO — reHeTnuecku MOIU(PUIIMPOBAHHBIE OPTAaHU3MBI.

JleMoHCcTpanuu:

[Toptpersr: H.W. Baswiios, 1.B. Muuypum, I'.J[. Kapnieuenko, M.®. BaHoB.

Tabmuipl 1 cxembl: Kapta «L{eHTpbl MPOMCXOXKIEHUS U MHOT000pa3us KyIbTYPHBIX pacTeHuit», «Iloposs
JOMAITHUX KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHui», «OtaanenHas rudpuauzanus», «PadoTel akageMuka
M.®. UanoBay, «llomumnonausy, «O0bEKTh OMOTEXHOMOTUNY, «KieTOUHbIE KYIbTYphl U KIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJSDKM TUIOJOB U KOPHEIUIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHMid, repbapuii
«CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypeusi «OCHOBHBIE METO/IbI M IOCTHXKEHUS CEJIEKIIMN PACTEHUM U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO,
IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUaCTOK, B TEILUTMYHOE XO3SHMCTBO, 1TA00OPATOPHUIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPA)».

11-ii kaace

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipeanochliku BO3HUKHOBEHHS SBOJIONMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OHMOJIOTHH.
Brnusinue 3BONMIONMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa  ABOJIONMU.  [lalleOHTONOTHYECKHE:  TOCHEOBATEILHOCTh  TOSIBJICHUS  BUIOB B
MaJI€OHTOJOTHYECKON JleTomucH, nepexoanbie (Gopmbl. bruoreorpaduueckue: cxoacTBo u paznuuue (ayH u
(b10p MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA W Pa3Nuyusl SMOPUOHOB PAa3HBIX BHJOB IMO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMHUYECKHE: TOMOJIOTMYHbIE, AaHAJIOTHYHBIC, PYJAUMEHTAPHBIE OpraHbl, aTaBU3MbL. MOJIEKYJISAPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHW3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0ONMYECKHMX MyTel y Bcex
OpTaHU3MOB.

OpomononHas Teopus Y. lapsuna. [Ipennocsuiku BOSHUKHOBEHUSI JapBUHU3MA. [[BUKYyIIME CHIIBI SBOIIOLUH
BUJIOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHUE TIPH OTPAHUUYEHHOCTH PECYpCOB, HEOIpeaeeHHAs
U3MEHYUBOCTbh, OOpH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u ee 0CHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [Tonynsius kak eiMHAIIA BUAA U SBOTIOLUH.

JBuxymue cuibl (pakTophl) SBONIONMM BUAOB B Hpupoje. MyTalMOHHBIA MHpolecc M KOMOMHATHBHAA
M3MEHYUBOCTD. [lomymsiiiioHHbIe BOTHBI U Ipeiid reHoB. V301U 1 MUTpaIIvs.

EctecTBenHsbIit 0TOOp — HampasJstomuid GakTop aBomroIuH. @OPMBI €CTECTBEHHOTO 0TOOPA.
[IpucnocoOneHHOCT, OPraHU3MOB KakK pe3yibTaT ASBOMIONHUH. [IpuMepsl MPUCTOCOOIEHUN Yy OpPraHU3MOB.
Apomop(ho3bl 1 UANO0ATATITAIIAHN.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHoBHBIe (OpMBI BUI000pazoBaHus: reorpaduyeckoe,
JKOJIOTHYECKOE.

MakposBomrorusi.  DopMbl  dBoMONMH:  (DUTIETHYECKAs, AUBEPreHTHAas, KOHBEPreHTHas, NapasuieJbHasl.
HeobpatumocTthb 3BOTIONINH.



[IpoucxoxaeHue OT HecNeUHaIU3UpOBaHHBIX MNpeakoB. [Iporpeccupyromas crneunanu3anus. AJanTHUBHAs
paauanys.

JdemoncTpanum:

[Toptpetsr: K. Jlunnen, X.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, ®. Mromiep,
A.H. Cesep1ios.

Tabmuupl n cxemsl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apOoJbllIM MO3BOHOYHBIX >KUBOTHBIX»,
«Apxeonrepukc», «Popmbl 00pbOBI 3a cyliecTBoBaHHE», «EcTtecTBeHHBIH 0TOOP», «MHOrooOpasue copToB
pacrenuit», «MHorooOpasue mnopox KUBOTHBIX», «llomymsanumy, «MyTalMOHHAs HU3MEHUUBOCTBY,
«ApomMopdo3sl», «Manoamantanuny, «O0mas aereHepanusy, «JBmwxymme cuibl 3Boronun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunay», «boppba 3a cymecrBoBaHue», «lIpucrnoco6eHHOCTh OpraHU3MOBY,
«["eorpaduueckoe Bun00Opa3oBanue, « IKOJIOTUYECKOE BUI000PA30OBAHHE.

OO6opynoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMU OKPAcKH, HAOOp IUIOAOB U CEMsIH, KOJUICKIIMS
«[IpuMepsl 3alUTHBIX NPUCTIOCOOJIEHUH Yy JKUBOTHBIX», MojAeldb «OCHOBHBIC HAIPABICHUS SBOJIIOLUNY,
o0beMHas Mozienb «CTpoeHHEe FOJIOBHOTO MO3Ta II03BOHOYHBIX ).

Buoreorpaduyeckas kapra mupa, KomieKus «PopMbl COXPAaHHOCTH HCKOMAEMBIX >KMBOTHBIX M PAaCTCHUN»,
Mozenb-anmukanusa «llepekpect XpoMocoM», BilaxHble npenaparsl «PasButue Hacekomoro», «Paseurne
JSTYIIKWY», MEKponpenapat «J{po3oduna» (Hopma, MyTaiuu GOpMbI KPBLIIbEB U OKPACKH TEJA).
JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoO6JICHHOCTH OPraHu3Ma M €€ OTHOCUTENILHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4dHBIE IIpENCTaBICHUS O 3apOKACHUM XU3HU. HayuHble TMIIOTE3bl BO3ZHUKHOBEHHUS >KH3HM Ha 3eMIIE:
abuoreHes M maHCOEpMUs. XHUMHUYECKas OHBOJIIOLMS. AOHOr€HHbIM CHHTE3 OpPraHMYECKUX BEILECTB U3
HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKICHUE XMMHMUYECKOM »HBooUMH. HawanbHble 3Tarsl
ouonornyeckoit sBomonu. [ unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYpP W BO3HUKHOBEHHE
poTOKIeTKU. [IepBrle KieTKN U uX 3BooLU. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.
PazButue xxu3nu Ha 3emuie o 3pam u nepuoaam. Karapxei. Apxeiickas u mpotepo3oiickas 3psbl. [laneo3oiickas
9pa U ee Mepuoibl: KeMOPUNHCKUNA, OPAOBUKCKUH, CUTYPUIICKUH, T€BOHCKUN, KAMEHHOYT OJIbHBIH, IEPMCKUH.
Me3so030iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaliHo30iiCKas 3pa U €€ epUObl: 1aJI€Or€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara U TEOJIOTMUECKHUX mporieccoB. OCHOBHBIE ATambl HBOJIIOLMU PACTUTEIBHOTO U
XKHUBOTHOTO Mupa. ApomMop(}o3bl y pacTeHUl U KUBOTHBIX. losiBJIeHHE, paclBeT U BBIMUPAHUE TPYII >KHUBBIX
OpraHU3MOB.

CucreMa OpraHu4eCKOro MMpa Kak OTpaxeHUe dBOMIOLUH. OCHOBHBIE CUCTEMATHUECKNE TPYIINIBI OPTaHU3MOB.
OBoIOIUS YelloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BUTHE NpeicTaBleHUN O MPOUCXOXKJIECHUU 4YelIOBEeKa.
Metonel u3ydeHus aHTpornoreHe3a. CXOACTBa M pPa3IMuUs 4YEJIOBEKA M JKMBOTHBIX. CHcTeMaTH4ecKoe
M0JIO’KEHUE YEJIOBEKa.

Hpwxynme cuibl (pakTopbl) aHTponoreHe3a. HacnencTBeHHas HM3MEHUYMBOCTb M €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBINH 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUN TPY/la, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaIUU ¥ BETBY 3BOJIIOLMY YEJIOBEKA: aBCTPANIONUTEKHU, YenoBek ymenblil, YenoBek NpsAMOXOIAIINM,
Yenosek HeaHaepTaibCckuii, YenoBek pasymHbiil. Haxonkyn HMCKOmaeMbIX OCTaTKOB, BPEMS CYLIECTBOBAHHS,
001aCTh pacnpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

UYenoBeueckre packl. OCHOBHBIE OOJBIIME pachkl: €BpoONeouJHas (eBpa3uiickas), HErpo-aBCTPaJOUHASA
(9KBaTOpHANIbHAs), MOHTOJIOMJHAs (a3uMaTcKo-aMepuKaHcKas). UepThl MPUCHIOCOOIEHHOCTH MpeCcTaBUTENIEH
YeJIOBEYECKUX pac K YCJIOBUAM cyliecTBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacuszma.
Jdemoncrpanum:

[TopTpetsr: @. Penu, JI. [Tactep, A.U. Omapun, C. Munnep, I'. FOpu, Y. [lapsuH.

Tabmuubl u  cxembl: «Bo3nukHoBeHne CoylHEUHOM cucTeMbl», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacturenbHass kinetka», <«OKuBoTHas kietrka», «lIpokapuoTnueckas kietka», «CoBpeMeHHas cucreMa
OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKUX YePT CTPOCHUS YelIOBEKa M YeIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€cCTa MaJIEOHTOJOTUYECKUX HAaXOJIOK MPEJKOB COBPEMEHHOTO YeNOBeKay», «J{peBHelme Joam»,
«/IpeBHue moan», «IlepBble cCOBpeMEHHBIE I0N», «UenoBeuecKre pacsl».

O6GopynoBanue: Mmymsiku — «lIpoucxoxnenne demoBeka»  (OIOCTBI  aBCTPAJIOMUTEKA, MHTEKAHTPOIIA,
HEeaHJepTallblla, KPOMAHbOHIIA), CIENKU MM H300paKEHHs KaMEHHBIX OpYIU MepBOOBITHOTO YeIOBEKa
(xamMHHM-yomnepsl, pyOmia, ckpebia), reoXpoHoloruueckas Tabnuna, Koyuekuus «@DopMbl COXpaHHOCTU
MCKOIIAEMBIX KUBOTHBIX M PACTEHHUI».



JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[TpakTrueckas padora Ne 1. «3yueHne HCKOMMaeMbIX OCTATKOB PACTCHHUM U dKUBOTHBIX B KOJIJICKITHSIX).
DKCKypcHusi «IBOJIOLMS OpPraHMYEecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM HIIM KpaeBeAueCKUM
My3ei).

Tema 3. Opranu3mbl H OKpY:KaloIas cpeja.

DKkoJorusi Kak Hayka. 3aladyd ¥ pa3/ieiibl SKOJIOrMH. MeToAbl SKOJIOIHYECKUX HCCIEAOBAHUNA. DKOJIOTHYEecKoe
MHUPOBO33pEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.
Oxkonorudeckue (aktopel. Knaccudukainus ->KOIOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE U
aHTponoreHHsie. JlelicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTophl: CBET, TEMIIEpaTypa, BIaxHOCTb. Dotonepuoausm. Ilpucnocobienuss opraHu3MoB K
neicTBUIo abuoTnueckux (akTopoB. buonornyeckue puTMel.

Buotnueckue daxropsl. Buasl OMoTHYECKUX B3aMMOJAEUCTBHI: KOHKYPEHIMS, XHITHHYECTBO, CUMONO3 U €ro
dopmbl.  IlapasuTtusm, Koomepauus, MYyTyalu3M, KOMMEHCANu3M (KBapTHPAHCTBO, HaXJIEOHHUYECTBO).
AmeHcanu3M, HelTpanu3M. 3HaueHHe OMOTMYECKMX B3aUMOICWCTBUU Ui CYIIECTBOBAHHS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU Monyasinuu. OCHOBHBIE MOKA3aTENM IMOMYJISIUN: YUCIEHHOCTb, IJIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. JIMHAMHUKA YUCICHHOCTH MONYJISIUU U €€ PEeTyIsAIHUs.
JdemoncTpanum:

[Toptpetsi: A. I'ymGonpar, K.®@. Pynse, O. I'ekkens.

Tabmuubr u cxemsl: kapra «[Ipupogasie 30Hb1 3eMmimy, «Cpeasl OOUTaHUS OPTaHU3MOBY, «DOTOTIEPHUOIUIMY,
«[Tonmynsauumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISAIUU HHPY30puu-Tyhenbkuy, «[lumesbie mnemm».
JlabopaTopHble 1 NpakTHYeCKHEe PA0OThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.
JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTrueckas pabota Ne 2. «Ilogcuer mIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. Coo01ecTBa U IKOJI0THYECKHE CHCTEMbI.

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHUOIIEHO3a: BHUIOBas, MPOCTPAaHCTBEHHAas, Tpoduueckas
(mumieBas). Bunsr-nomuHanTel. CBs3u B OHOIIEHO3E.

Okonoruyeckue cucreMbl (dkocuctembl). [lonsitue 00 skocucremMe u OuoreoneHoze. DyHKIUMOHATIbHBIC
KOMITOHEHTBI KOCHCTEMBI: IPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIEeCTB U MOTOK YHEPTUU B
skocucteme. Tpoduueckue (mumieBbie) ypoBHH 3KocucTeMbl. [IuimeBbie nenu u cetd. OCHOBHBIE TOKa3aTeNln
9KOCUCTEMBI: Ouomacca, NPOAYKLHSA. ODKOJIOTMUECKHE NHUPaMUJbl: MPOAYKLIHH, UYUCICHHOCTH, OHOMAcCCHI.
CBolicTBa DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUsA, pa3BuTHe. CyKleccusl.

[Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WJIM HIMPOKOJIMCTBEHHOTO JIeca.
AHTpONOreHHbIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKocHcTeMBbl. buonormueckoe # XO03SHCTBEHHOE
3HaUEHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycToWuMBOCTH 3KocucTeM. CoxpaHeHHe OHOJOrMYEcKOro pa3HooOpas3us Ha
3emue.

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6uocdepsl. )KuBoe BemecTBo U ero
¢yukun. OcobeHHocTn Ouocdepsl Kak I00adbHOM 3KOCHCTEMBI. Jl[MHaMU4eckoe paBHOBECHE W OOpaTHas
CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKHUE ITUKIIBI DJIEMEHTOB (YTJIepoa, a30Ta). 30HAIBHOCTh OHochepsl.
OcCHOBHBIE OMOMBI CYILIH.

UYenoseuectBo B Omocdepe 3emin. AHTPONOTEHHbIE M3MEHEHHS B Ouochepe. ['modaibHBIE IKOIOTHYECKHE
poOIEeMBI.

CocymiecTBoBaHM€e MpHUpPoAbl M uenoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3us Kak OCHOBA YCTOWYMBOCTHU
6uocdeprl. OcHOBa PALlMOHATIBHOTO YIIPABJICHUS MPUPOIHBIMU pECYpCcaMu U MX MCIOJIb30BaHue. JlocTikeHus
OHMOJIOTUH U OXpaHa MPUPOIbI.

Jdemoncrpanum:

[Toptpetsr: A. JIx. Teaciu, B.H. Cykaue, B.W. Bepnaackuii.

Tabmuuel u cxemsl: «[lumessle nenu», «buoreHo3: coctaB u cTpykrypay, «IIpupoausie coobmecta», «llenu
nUTaHus», «KoJoruueckas nupamuaay, «buochepa m yenosek», «IKocucTeMa HIMPOKOIUCTBEHHOTO JIECay,
«JKocuctemMa XBOWHOro Jeca», «buoreHo3 Bomoema», «ArpoueHos3», «lIpuMepHbIe aHTPONOTreHHbIE
BO3JICUCTBUS HA NPUPOAY», «BakHEHIIME MCTOYHMKHU 3arps3HEHUs BO3yXa M TPYHTOBBIX BOI», «llouBa —
Ba)KHEHIIasi cocTapistonas ouochepsr», «Dakrtopsl Aerpaganuu mnous», «llapHukoBslii 3¢dexr», «DakTopsl



pPaZMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OO0mas cTpykrypa Ouocheps», «PacmpocTpaHeHHE >KU3HU B
ouochepe», «O30HOBBIN dKpaH Ouochepsr», «KpyroBopor yriaepoga B oOmochepe», «KpyroBopor azora B
IPUPOJICY.
O6GopynoBanue: Monenb-aniuInKanus «Tunudable OMOIEHO3BI», Trepbapuii «PacTuTenbHBIE COOOIIECTBAY,
kosutekuu «buoreHo3y», «BpeauTenu BaXKHEUITUX CEIbCKOXO03SHCTBEHHBIX KYIbTYP», TepOdapuu U KOJUICKIIUN
pacTeHUuil M >KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKUM rpynmnam ofHoro Buia, KpacHas kHura
Poccuiickoit @denepanuu, n300pakeHUsI OXpaHIEMbIX BUIOB PACTEHUIN U )KUBOTHBIX.

TemaTnueckoe NVIAHUPOBAHME

10-ii ki1acc
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHHe pa3ejioB U TeM (uudposrie)
/1 | MPOrpaMMbI Beero Kontpoabneie | [IpakTuieckne | ogpazoparebHbie
padoThI padoThI pecypebl
bubanoreka  OI'UC  «Mos
1 |bBuonorus xak Hayka 2 0,5 LIKOJIa» — lesson.academy-
content.myschool.edu.ru/06/10
YKUBbIE CHOTEMEL - X bubnmoreka  OI'NC  «Mos
2 1 LIKOIA» — lesson.academy-
OpraHH3anunsi content.myschool.edu.ru/06/10
XUMHUECKHI COCTaB M CTPOEHHUE Tpenaxcep  «Obnaxo  3HaHMi.
3 p 8 1 Buomorusa. 10 kmace, OOO
KJICTKH «Dusukon JIab»
4 | )KusHeaesaTeabHOCTh KICTKH 6
PasMHOMKEHHE M MHIMBHIYAIBHOE Tpenaxep «OOmako 3HAHUI.
5 Y 5 1 Buomorusa. 10 knace, OOO
pa3BUTHE OPraHU3MOB «Dusnxon Jaby
6 Hacnencrsennocts g 15
M3MEHYMBOCTH OPraHU3MOB ’
Cenexuus opranu3MoB. OCHOBBI bubmorexa  OIUC  «Mox
7 6 3 LIKOJIA» — lesson.academy-
HOTCXHOIOTHH content.myschool.edu.ru/06/10
Tpenaxxep «OO01ako 3HAHUID.
8 |IloBTOpenue 1 Buonorms. 10 kmacc, 00O
«Duzukon JIab»
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOTPAMME
11-ii kaacc
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHWe pa3ieioB H (uu¢posBbie)
n/m | TeM MporpaMmbl Beero Konrposbubie | [IpakTuieckue | ogpaszoparenbHble
padoThI paboThI pecypcebl
bubnnoreka dI'ncC «Most
1 | DBomronroHHass OMOIOTHS 1 IIKOJIA» — lesson.academy-
content.myschool.edu.ru/06/11
BO3HMKHOBEHHME W  pa3BHTHE bubmorexa — OTUC ~  «Mox
2 3 15 ILKOJIa» — lesson.academy-
KA3HH Ha SEMJIC content.myschool.edu.ru/06/11
3 0 1 Tpenaxep «OO6nako 3HAHHIY.
praHu3MBl W OKpYKarolas Buosorus. 11 kmacc, 000




cpena «Duzukon JIab»
Tpenaxkep «OOmako 3HAHHNY.
4 Coo0miecTBa M IKOJOTHYECKHE 9 Buonorms. 11 wmace, 000
CHCTEMBL «®Duszukon J1ab»
5 |IloBTopenue 2
OBIIEE KOJIMYECTBO YACOB 34 0 4
110 I[TPOT'PAMME

[Ipunoxenue 1 x paboueit mporpamme
®opwmsbl yuera paboueil mporpaMMbl BOCTIUTAHHS

1. YcraHoBieHHE TOBEPUTENbHBIX OTHOIIEHUH MEXAYy MEAaroroM M OO0YyYaroIIUMHUCA, CIIOCOOCTBYIOIIHUX
MO3UTUBHOMY BOCIPHUSTHIO OOYUYaIOMUMUCS TPEOOBAHHWA U MPOCHO YUHTENs, MPUBICYCHUIO MUX BHUMAHHS K
oOcyxaemMoii Ha ypoke HH(POpMAINK, aKTUBU3AIMH UX I03HABATEILHOMN e TEIbHOCTH;
2. [ToOyxxaeHne o0ydyarommxcst COOM0AaTh Ha ypOKe OOMEPUHATHIE HOPMBI TIOBEJCHHUS, IPaBUiIa OOIIEHHS CO
CTapUIMMH U CBEPCTHUKAMHU, IPUHIIUIIBI y4eOHON NUCUUIUIMHBI M CAMOOPTaHU3aIIHH;
3. IlpuBneyeHne BHHUMAHUS OOYYAIOILIMXCS K IIEHHOCTHOMY acleKTy H3Yy4aeMbIX Ha YpOKax SBJICHHI,
opraHu3aiys ux paboThl C MOIY4aeMOil Ha ypOKe COLMAIbHO 3HAUMMOUN HMH(pOpMAIel — HHUIIMUPOBAHUE €€
00CYyXJ1eHHUS, BBICKA3bIBAHUS OOYYAIOIIMMHUCA CBOEr0 MHEHHS [0 €€ IOBOJY, BBIPAaOOTKM CBOEro K Hel
OTHOIICHHS,;
4. Hcnosnb30BaHUE BOCHMTATEIbHBIX BO3MOXKHOCTEW COJEp)KaHUs yuyeOHOro IMpeiMeTa uepe3 JAEMOHCTPALUIO
o0y4JaromuMcsi TPUMEPOB OTBETCTBEHHOIO, TPAKIAHCKOTO TIOBEIEHUS, TMPOSBICHUS YEIOBEKOIIOOUS U
T0OPOCEPACYHOCTH, Yepe3 MoA00P COOTBETCTBYIONMIUX TEKCTOB JUIS YTEHHS, 3a7a4 U PEHICHUs, TPOOIEMHBIX
CUTyalui as o0CyKIeHUs B KJIacce;
5. IlpumeHeHHe HMHTEPAaKTUBHBIX (OPM PAOOTHI ¢ OOYYAIOUIMMHCS: HHTEIUICKTYAIBHBIX, CTHUMYJIUPYIOIINX
MO3HABATEIIbHYI0 MOTHBALIMIO, TUAAKTHYECKOrO TeaTpa, HIPOBBIX METOAUK, IUCKYCCHM, KOTOpBIE IaroT
BO3MOXHOCTh OOYYaIOUIMMCS MPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO JMAJIOra; TPYNIOBOW pPabOTHI,
KOTOpasi y4YUT CTPOUTH OTHOIIEHUS U JEHCTBOBATh B KOMAaHJIE, CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHHS,
6. BxiroueHue B ypOK WUTPOBBIX MPOIENYp, KOTOPHIE MOMOTAIOT MOJAEPKATh MOTHBAILIMIO OOy4YaroOUIMXcs K
MOJIyYEHUIO 3HAHMW, HAJIQXUBAHUIO B KJIACCE€ MEXIJINYHOCTHBIX OTHOIICHWH, MOMOTal0T YCTaHOBJIEHUIO
J00posKenaTeNbHOM aTMochepbl Ha YPOKe;
7. Opranuzanus me@crBa MOTHBUPOBAHHBIX M 3pYIUPOBAHHBIX OOy4arolUXCsl HaJ HEYCIEBaIOUUMU
OJTHOKJIACCHUKAMHU, B TOM YHCJIE€ C 0COOBIMH 00pa30BaTeNbHBIMU MOTPEOHOCTAMH, JAIOIMIEr0 00y4aromuMCs
COLIMAJIbHO 3HAYMMBbIN ONBIT COTPYJHUYECTBA U B3aMMHOM IOMOIIM KaK OCHOBBI JIJISl OBJIA/ICHUS INI00ATbHBIMU
KOMIIETCHIIUSIMH;
8. UHnuumupoBaHue U Mojep:KKa UCCIEeI0BATENbCKON IEATENbHOCTH B (pOPME MHANBUAYAIBHBIX U IPYNIOBBIX
IOPOEKTOB, 4YTO JIA€T BO3MOXKHOCTh NPUOOPECTH HABBIKM CAMOCTOSTENBHOIO pELICHUS TeOpPeTUYECKON
po0JieMbl, TeHEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX UAEH, YBaXKUTEIHHOIO OTHOIIEHUS K UYKUM UJAESIM,
MyOIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;
9. PerynupoBanue moBeeHNs 00y4Yaromnuxcs;
10. Peanu3anusi BOCOUTATENHBIX BO3MOKHOCTEH Pa3IMUHBIX BUOB JIEATEIHHOCTH peOCHKA;
11. TIpoekTupoBaHue CUTyallUid U COOBITHN, PA3BUBAIONIUX YMOIIMOHATFHO-TICHHOCTHYIO c(hepy peOeHKa;
12. Pa3BuTHe y o0yyaronxcsi o3HaBaTeIbHON aKTUBHOCTH, CAMOCTOSATEIHHOCTH, WHUIIUATHBBI, TBOPUECKUX
crocobHocTel, (OopMHUpPOBaHME TPaKJAHCKOM MO3UIUHU, CIHOCOOHOCTH K TpPYAy U JKU3HH B YCIOBHSX
COBPEMEHHOT'0 MUPa, POPMHUPOBAHUE Y 00YUAIONIIUXCS KYIBTYPHI 30POBOT0 U 6€30MacHOT0 00pa3a KU3HHU;
13. O6mienue ¢ 1eThbMHU, TPU3HAHUE UX JOCTOMHCTBA, TOHUMAHUE U IPUHATHUS UX;
14. MogenupoBaHue CUTyaIui AJisl BEIOOpa MOCTYNKA 00y4JalOIUMUCS;
15. Opranuzanus ist 00y4JaroIMUXCs CUTyaIlluid KOHTPOJIS U OIIEHKU, CAMOOIICHKH;
16. BxirtoueHue CUCTEMBI MOOIIPEHUs Y4eOHO/ColnanbHON YCTIEITHOCTH U TIPOSIBJICHUSI aKTUBHOM >KM3HEHHOMN
HO3HULINU 00YYarOIUXCS;
17. Opranusanust GopM UHAWBUYaTbHON U TPYNIOBOI pabOTHI;




18. Onopa Ha IICHHOCTHBIE OPUEHTUPBI 00YUAIOIIUXCS;

19. Pemenune HETUMTUYHBIX 3371a4 10 (opMUpOBaHUIO (DYHKIIMOHAIEHON TPaMOTHOCTH;

20. Opranuzanus paboTel 00y4arOIUXCS Ha YPOKE C COLHMAIBHO 3HAYMMOW MH(popmanuei, ee oOCyxkIeHue,
BBICKa3bIBAaHUE CBOETO MHEHHMS I10 €€ MOBOJY, BhIpabOTKa CBOEro K Heil oTHomeHus 21. Bxiatouenue B ypok
UTPOBBIX MPOLEAYP, MOIICPKUBAIOIINX MOTHBALIMIO IeTeH K (popMupoBaHHIO (HYHKIIMOHATBHON IPaMOTHOCTH:
MOMCKY M OCBOCHHUIO 3HAHUM, HAJTAKMBAHUIO MO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIECHHH B KOMMYHUKAIIUU,
J0OPO’KENaTENBHOTO B3aUMOACHCTBHS ISl KOOTIEPALMHU B UT'PE; YCTAaHOBJICHUIO

22. Opranu3zanus UHAUBUAYAIbHBIX U TPYMIIOBBIX MPOEKTOB ISl (POPMUPOBAHUS MPOEKTHOM KYJIbTYphl Kak
r7100aNbHOM KOMIIETEHIIMM B COCTaBe (PYHKIMOHAIBHOM TI'PaMOTHOCTH — CaMOCTOSITENIbHOE KpEaTHBHOE
pelieHue MpodiIeM M KUZHEHHO-TIPAKTUYECKUX 3ajjad, TeHepHpoBaHUE U OPOpMIIEHHE COOCTBEHHBIX HIEH,
YBOKEHHE UYKUX HJAEH, ONBIT MyOJMYHOTO BBICTYIUIGHUSS W KOMMYHHUKAIlMM C  OIIOHEHTaMH,
apryMEHTHPOBAHMS U KPEaTUBHOTO OTCTAUBAHMSI CBOEH TOYKHU 3PEHUS.



