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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yue6HOMY mpenmMery "buornorus" (mamee - OWonOrHs) Ha ypOBHE CPETHETO OOIIETO
obpazoBaHusa pazpabortana Ha ocHoBe demepanbpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3oBaHuU B
Poccuiickoii @enepanuny, DI'OC COO, Konmermniuu npernoiaBanus yueOHOTo npeaMera « Buoorus» 1 OCHOBHBIX
MIOJIOKEHUH enepanbHOl paboyeil MporpaMMbl BOCIIUTAHUSI.

VYueOusiit npeamer «buomnorusy yriyonéaHoro yposus nzyuenus (10-11 xmacch) sBisieTcs OIHUM H3
KOMITOHEHTOB TNpeaMeTHON obnactu «EcrecTBeHHO-Hay4HbIe npeaMeThl». CornacHo nonoxenusm @I'OC COO
npouiIbHBIE yUeOHbBIE IPEMETHI, H3ydaeMble Ha YTIyOJIEHHOM YPOBHE, SBISIOTCS criocoboM auddepeHIanum
oOy4eHHMS Ha YpOBHE cpemHero oOmiero oOpa3oBaHWS W TPU3BAHBI O0CCIEYUTH IPEEMCTBEHHOCTH MEXTY
OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM MPO(ECCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KXKIbIH U3 3TUX YYEOHBIX IPEIMETOB JJOJDKECH ObITh OPUESHTUPOBAH Ha IIPUOPUTETHOE PEIICHUE 00pa30BaTEIbHbIX,
BOCHHTATENBHBIX W Pa3BUBAIONINX 3aJ1a4, CBA3AHHBIX ¢ MpodopreHTanuel 00ydJaronmxcs U CTUMYIHPOBAHHEM
WHTEpeca K KOHKPETHOW O0OJIaCTH HAyYHOTO 3HAHWA, CBS3aHHOTO C OHOJIOTHEW, MEIWIIMHOHN, DKOJOTHUEH,
TICUXOJIOTHEN, CTIOPTOM UM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMY mpenmery "buomorus" maér mpeacTaBlIeHHe O e W 3afadaX H3ydeHUs
yaeOHOTO Tpemmera «buomorus» Ha yrayOon€HHOM YpOBHE, OMpeneNseT o00s3aTeNbHOe (MHBAPHAHTHOE)
NPEeIMETHOE COJEp)KaHWEe, €ro CTPYKTypUpOBaHHE [0 pasjienaM W TeMaM, paclpelelieHHe Mo Kiaccau,
PEKOMEHIyeT TMOCIelOBATENbHOCT H3y4eHHs y4yeOHOro wmarepuala ¢ Y4ETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO TpoIlecca, BO3PACTHBIX OcOoOeHHOCTel oOydarommxcs. B
nporpamme 1o OHUOJIOTUH peaIn30BaH MPUHIIMIT IPEEMCTBEHHOCTH C M3Y4YeHHUEM OMOJIOTHU Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBaHus, Onaromaps YeMy MpPOCMATpUBAETCs HANpaBIEHHOCTh Ha MOCJENYIOlee pa3BUTHE
OMOJIOTMYECKUX 3HAaHUI, OPUEHTHPOBAHHHIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIUICHNUS, TIPEACTABICHHHA O 3J0POBOM 00pase KU3HHU, Ha BOCIIUTaHHE OEpPEeKHOTO OTHOIICHHUS
K OKpyXalolled NpuUponHOW cpeae. B mporpamme mo OHONOTHH TakKe IMOKa3aHbBl BO3MOXKHOCTH Y4e€OHOTO
npeamera «buonorus» B peanuzanuu TpedoBanuit @I'OC COO k maHUPYEMBIM JTMYHOCTHBIM, METAIPEAMETHBIM
W TpeIMeTHBIM pe3yibTaraM oOydeHHs W B (OPMHPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHHOU
JEeSITeNbHOCTH OOY4aloMIUXCS M0 OCBOCHHIO COJEpIKaHUs OMOJOrMYecKoro oOpa3oBaHMsl Ha YPOBHE CpEIHETO
o0miero oopa3oBaHws.

YueOusiii penmeT «buonorus» Ha ypoBHE CpemHEro oOmero oOpa3oBaHHs 3aBEpIIAeT OHOJIOTHIECKOE
o0pa3oBaHKE B MIKOJIE ¥ OPUEHTHPOBAH HA PaCIIMpPEHUE U YIIyOlIeHne 3HaHU 00yJaromuxcs o )KUBOI pupoae,
OCHOBaxX MOJICKYJISIPHOW M KJIETOYHOH OMOJOruu, SMOpPHOIOTHM M OWOJOTMH Pa3BUTHS, TCHETHKH, CEJCKIHH,
OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYSHHS U IKOJIOTHH.

Nzyuenne yueOHoro mpenmera «buomorus» Ha yriryOJeHHOM YpPOBHE OPHEHTHPOBAHO Ha MOATOTOBKY
00yYaroIMXcs K MOCIeAYOMEMY MOTYUYSHUIO OHOIOTHIEeCKOro 00pa3oBaHusl B By3aX M OpPraHHU3alUsIX CPeJHEro
npodeccuoHanbHOro obpasoBanus. OCHOBY €ro COJIEpXKaHUSl COCTaBIISIET CHCTEMa OHMOJIOTHYECKUX 3HAaHUM,
MTOJTyYE€HHBIX TIPY U3YYEHUH 00YJalONMMICS COOTBETCTBYIOIINX CHCTEMAaTHYECKUX Pa3/IeioB OMOJIOTHH Ha YPOBHE
OCHOBHOTo obmiero oOpa3zoBanus, B 10—11 kiaccax 5TH 3HaHHS MONYYarOT pa3BUTHE. Tak, pacUIMpeHbl U
YIIyOJIeHbl OMOJIOTHYECKUE 3HAHHS O PACTCHUSX, KHBOTHBIX, TPU0ax, OaKTEpUsX, OpraHU3ME YeIIOBEeKa, OOIIIX
3aKOHOMEPHOCTSX JKWU3HU, JOMOJHHUTEIHHO BKIFOUEHBI OMONOTHYECKHE CBEIEHHUS MPUKIAJHOTO W IOMCKOBOTO
XapakTepa, KOTOPbIe MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JIIsI TIOCJIEAYIOIIEro Beidopa npodeccun. Bozmoxna
TaKkKe MHTErpanusi OMOJOTMYECKHX 3HAHUI C COOTBETCTBYIOIIUMH 3HAHHAMH, MOJYYCHHBIMH OOYHYaIOMIMMUCS
P U3Y4YEeHUU QU3NKH, XUMUH, Teorpadui 1 MaTEMaTHKH.

CtpykTypa mporpamMMbl 10 y4eOHOMY Tmpeamery '"buomorus" oTpakaeT CHCTEMHO-YPOBHEBHIH U
SBOJIOIMOHHBIA TMOAXOABI K M3yueHUio Ouonoruu. COINIacHO UM, M3YyYarOTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE IS JKUBBIX CHUCTEM Pa3HOTO YPOBHS OPTraHU3alluH, SBOJIIOIMU OPTaHWYECKOrOo MUpa Ha 3emie,
COXpaHEHHUs] OMOJOTHYECKOTo pa3sHooOpa3ms rraHeTsl. Tak, B 10 kimacce M3ydaroTCsi OCHOBBI MOJEKYISIPHOH U
KJICTOYHOH OWONOTHH, 3MOPUOJOTMH W OWOJIOTMH Pa3BUTHUS, TCHETHUKH M CEJICKIUH, OHOTEXHOJIIOTUH H
CHUHTETHYECKOH OWOJIOTHH, aKTyalH3UPYIOTCS 3HaHHMA OOydaromuxcs Mo OOTaHUKE, 300JIOTMH, aHATOMUH,
(uznonorun yenoseka. B 11 kimacce u3y4aroTcst 3BOIIOIMOHHOE YIEHUE, OCHOBBI DKOJIOTHUH U yUeHHe 0 Orocdepe.

YueOus1it mpeamet «bruosorusy Mpu3BaH 00ECTIEYUTh OCBOCHNE 00YUAIOIIMMHCS OMOIOTHYECKUX TEOPUit
Y 3aKOHOB, WJIeH, MPUHLIMIIOB U MPaBHJI, JIEXKAIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HayYHON KapTHHBI MUpa,
3HAHUH O CTPOEHUHM, MHOTO000Opa3uu U 0COOEHHOCTAX KIIETKH, OPraHU3Ma, TOMYJISIINHI, OHOIIeHO03a, SKOCUCTEMEI,
O BBINAIONINXCS HAYYHBIX TOCTIKEHHSX, COBPEMEHHBIX HCCIICJIOBAHUSAX B OWOJIOTHH, MPHUKIATHBIX ACTIEKTax
OuonorMuecKknx 3HaHW. [l pasBUTHS W MOINAEPKAHWS HHTEpeca OOyYaloUMXcsi K OHOJIOTMH Hapsijay co
3HAYUTENLHBIM 00BEMOM TEOPETUUECKOTO MaTepuaa B COACPKaHUHM MPOTPaMMBbI IO OHMOJIOTHU MPELyCMOTPEHO
3HAKOMCTBO C HCTOpHEH CTAHOBJICHUS W Pa3BUTHUS TOW MM WHOHN 00acTH OMOJIOTHH, BKIIAZOM OT€YECTBEHHBIX U
3apyOeXHBIX yUEHBIX B PEIICHUE BAXKHEHIINX OMOJIOTHYECKUX M SKOJIOTHIECKUX TMPOOIIeM.

Lenps u3yyenus: yueOHOro nipeamMeTa «bronorus» Ha yriayOl€HHOM YpOBHE — OBJaJCHUE 00YJaIOIIMMUCS
3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATFHON OPraHU3aI[uH KUBBIX CHCTEM Pa3HOTO PaHTa U MPUOOpEeTeHNEe YMEHHUN



WCIIONB30BaTh O3TH 3HAaHUS B (OPMHUPOBAHHHM HWHTEpeca K ONpeAenéHHON o0macTH mpodeccrnoHaTbHON
JICSITEILHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WM K BBIOOPY YU€OHOIO 3aBEICHUS IS MIPOAODKEHUS OMOJIOTMYECKOTO
o0pa3oBaHus.

Joctmxenne nienu n3y4eHus: yaeOHoro npeamera «bruonorus» Ha yriryOJI€HHOM ypoBHE 00ecIieqrBaeTCs
pelIeHreM CIeaYIOIHX 3a/1a4:

OCBOCHHUE OOYYarOIIMMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OWMOJIOTUYECKHX TCOPHSX,
KOHIENIHSX, TUMIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U IMPaBHIIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYIO KapTUHY MHUPA; O CTPOSHUH, MHOTO00pa3ny 1 0COOEHHOCTSIX OMOIOTUIECKIX CUCTEM (KJIETKa, OpTaHH3M,
MOMyJISIAS, BUJ, OuoreoneHo3, Ouocdepa);, O BBHITAIONIMXCS OTKPBITUAX M COBPEMEHHBIX HCCICIOBAHHUSIX B
Ouosoruu;

O3HaKOMIIeHHe 00yYarOIINXCsl C METOAaMHU TIO3HAHUS KUBOW TPUPOBI: HCCIIEN0BATEIECKUMH METOIaMHU
OHMOJIOrMYECKUX HAyK (MOJICKYJIIPHON U KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTHU U OMOJIOTHH Pa3BUTHS, TCHETUKU U
CCJICKIIMY, OWOTEXHOJOTMM U  CHUHTETUYCCKOW OWOJIOTMH, TIaJICOHTOJIOTUH, SKOJIOTHH);  METOAaMU
CaMOCTOSATEIHHOTO TPOBEACHUSI OMOIIOTHYECKNX HCCIEAOBaHUI B nabopaTopuu W B mpupoje (HaOIIoJeHHe,
U3MEPEHHE, YIKCIIEPUMEHT, MOJICITMPOBAHHE);

OBJIAJICHHE OOYYAIONUMUCS YMCHHSMH: CaMOCTOSTEILHO HAXOJHWTh, aHAU3UPOBATh M HCIOJIL30BATh
OHMOIOrMYECKYI0 MH(POPMAIIHIO; TIOIB30BAThCS OMOIIOTHYECKONH TEPMHUHOJIOTHEN W CUMBOIUKOM; yCTaHABIUBAThH
CBS3b MEXAy pa3BUTHEM OWOJIIOTHM ¥ COIMAIBFHO-)KOHOMHYECKHMH M OJKOJOTHYECKUMH IpoOIeMaMu
YEJIOBEUECTBA; OIEHUBATH MOCIEICTBUS CBOCH JEATEILHOCTH O OTHOIICHUIO K OKPY>KaIOIIeH MPUPOTHON cpere,
COOCTBEHHOMY 37I0POBBIO U 3JIOPOBBIO OKPYKAIOIIUX JIFO/IeH; 0OOCHOBBIBATh U COOMIOAATH MEPBI MPOQIIIAKTUKA
MH(EKITHOHHBIX 3a00JICBaHMM, TpaBUjIa TOBEACHHWS B TpHUpoAe M oOecriedeHUss 0e30macHOCTH COOCTBEHHOM
JKU3HEACATEIPHOCTH B YPE3BbIUANHBIX CHUTYalUAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh
COBpPEMEHHBIE HAYYHBIC OTKPBITHS B 00JaCTH OMOJIOTHY;

pa3BuTHE Yy 00YJarOIINXCS MHTEIUIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B TpoIlecce 3HAKOMCTBA C
BBIIAIONIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCJCIOBAHUSMH B OHOJIOTHH, PEIIaeMbIMU €0 MPOOJeMaMH,
METOJIOJIOTUEH OHOJOTMYECKOTO HCCICIOBAHMS, TPOBEACHUS JKCICPUMEHTAIBHBIX HCCIICOBAHUMN, PEIICHUS
OHMOJIOTMUYECKUX 33]1a4, MOJISIIMPOBAHHUST OMOIOTUIECKIX O0BEKTOB U TPOIIECCOB;

BOCTHUTaHNE y 00YyJarOmUXCA IEHHOCTHOTO OTHOIICHHS K JKHBOM MPUPOZE B IEJIOM U K OTAETHHBIM e€
0o0BbEKTaM U SBICHHSM; (OPMHUPOBAHHE SKOJOTHYECKOH, TEHETHUYECKOH TIPaMOTHOCTH, OOIICH KYJIbTYPhI
MTOBE/ICHUS B TIPUPOJIC; NHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHU;

nproOpeTeHne 00yJaronMMICS KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOIOIOIBE30BaHIH (COOITIOIeHNE
[paBUJI TIOBEJCHMSI B MIPUPOJIC, OXPaHbl BUAOB, IKOCUCTEM, OMOC(EphI), COXpaHESHHH COOCTBEHHOIO 37I0POBbS U
3JI0POBBSl OKPY)KAIOIIUX JIIOJCH (COOMI0ACHUs Mep NPOQHIAKTUKUA 3a00JieBaHUM, oOecriedeHne 0e30MmacHOCTH
KU3HEACATETPHOCTH B YPE3BBIYAWHBIX CHUTYaIl[UsX MPUPOJHOTO W TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE
HCIIONTH30BAHUS OMOJOTHICCKUX 3HAHUN M YMECHUN B TTIOBCEIHEBHOM JKU3HM;

CO3/IaHME YCIIOBUMA JIJII OCO3HAHHOTO BBIOOpAa OOYYANOIIUMUCS WHIWBUIYaJIbHONH 00pa30BaTeNnbHOMN
TPAeKTOPHHU, CIIOCOOCTBYIOIIEH MOCIeqyomeMy MpohecCHOHATBPHOMY CaMOONPECICHHIO, B COOTBETCTBUH C
WHAWBUIYTEHBIMA UHTEPECAMH U TIOTPEOHOCTSIMHU pPEerroHa.

OO1iee YMCI0 YacoB, OTBEACHHBIX Ha W3ydeHUE OMOJIOTMU Ha yIiayOJIEHHOM YPOBHE CpeIHEro oOIiero
oOpasoBanus, cocrasiser 201 yac: B 10 kimacce — 102 vaca (3 waca B Hepento), B 11 knacce — 99 yacos (3 yaca B
HEJIEITIO ).

IIo uToram wusydeHuss ydeOHoro mpeamera B 10 m 11 kjgaccax NPOBOAMTCS NPOMEKYTOYHAs
arrecTanus B (popMe TeCTHPOBaHNE B TeUeHHE OTHOT0 YPOKA.

Ot60p OpraHM3anMOHHBIX ()OPM, METOJIOB M CPEIACTB OOYYEHUs OHMOJIOTHU OCYIIECTBISIETCS C YIETOM
cnenn(HKN ero cofep kKaHus ¥ HAPaBICHHOCTH Ha MIPOAOJDKEHIE OHMOIOTHIeCKOro 00pa3oBaHUs B OpraHU3AIHIX
cpeaHero npodecCuoHaIbHOTO U BBICIIET0 00pa30BaHusI.

OO0s13aTeNTbHBIM YCJIOBUEM IPU OOYYeHUH OWOJIOTUU Ha YIIIyONEHHOM YPOBHE SIBIISIETCS MPOBEIEHHE
mabopaTOPHBIX M MpaKTHYecKHX padoT. Takke ydacTue oOydaromuxcs B BBITOJHEHUH MPOEKTHBIX U y4eOHO-
HCCIIeIOBATEIBCKUX padOT, TeMAaTHKA KOTOPBIX OMPEICISICTCS YIUTEIEM Ha OCHOBE MMECIONTUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOTHBIX YCIOBUH.

COAEPKAHUE OBYUYEHUS

10 KJIACC

ConepxaHue MpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY IOCYJapCTBEHHOW UTOIOBOM
attecranuu (['MA).

Tema 1. Buosorns kKak Hayka

CoBpemeHHas Onoorusi — KOMIUIeKCHas Hayka. Kpatkas ucropust pa3sutus Ouonoruu. buonornueckue
HAayKU U U3y4aCMbIC UMU HpO6HeMLI. (DYHI[aMeHTaJIBHBIe, IMIPUKIIAIHBIC 1 ITIOMCKOBBIC HAYYHBIC UCCIICAOBAHUA B
OMONOTHH.



3HaveHne ONooOTuH B (HOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUHOH KapTHUHBI Mupa. [Ipodeccun,
CBsI3aHHBbIC ¢ OuoJyiorHeli. 3HaueHUe OMOJIOTMH B MPAKTHUYSCKOM JNEATSIILHOCTU YEJIOBEKA: MEIUIIMHE, CEIbCKOM
X035UCTBE, MPOMBIILICHHOCTH, OXPaHE OPUPOJIBIL.

JdemoncTpanuu

Hoprpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. I'apeeit, I'. Mengens, B.
W. Bepnanckuii, W. I1. [TaBnos, Y. U. Meunukos, H. U. BaBunos, H. B. Tumodeer-Pecorckuii, Jx. Yorcos,
@. Kpux, J. K. bensies.

Tabmumpel 1 _cxemsl: «CBs3p OHONOTMM C JAPYTUMH Haykamu», «CrucremMa OHOIOTHYECKHX Hayk».

Tema 2. )KuBble cucTeMbI M X H3y4YeHHE

JXuBble cucTeMsl Kak npeaMeT uzyueHus ouonoru. CBOWCTBA KHUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO
COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTh, CIOXXKHOCTh M  YNOPSIOUYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb,
caMOOpraHM3alys, CaMOBOCIIPOU3BEACHUE, Pa3paXKMMOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHu3allid >KUBBIX CHCTEM: MOJICKYJISIPDHBIM, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM,
MOy JISIITMOHHO-BH/IOBOM, YKOCUCTEMHBIN (Ouoreonenornveckuii), oumocdepusiii. [Iporeccel, npoucxoasniyue B
XKUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KHUBOTO. JKHU3HB Kak hopma cymecTBoBaHuA MaTepun. Hayku, n3yyaromrue
JKUBBIE CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3aLUH.

N3yduenne XUBBIX CHUCTeM. MeToasl OMOJIOTHYecKor Hayku. HaOmromenwe, m3MepeHHe, DKCICPUMEHT,
cucremarusanus, MeraaHanus3. IlonsTue o 3aBUCMMOM UM HE3aBUCHMON mnepeMeHHOH. IlnmanupoBanue
skcnepuMenTa. [loctanoBka u mpoBepka runotes. Hynesas rumotesa. IloHsTue BHIOOPKH U €€ AOCTOBEPHOCTD.
Pa36poc B OGnonornueckux AaHHbIX. OLEHKAa HOCTOBEPHOCTH IOJYYCHHBIX PE3YJIbTaTOB. IIpHUnHBI MCKaXKEHUS
pe3ynbTaToB SKcnepruMeHTa. [IoHATHEe CTaTHCTHYECKOTO TecTa.

JdemMoncTpanuu

Tabmumpel u_cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «bHonormdeckne cucteMbl», «CBOWCTBA >KHBOM
MaTepun», «YPOBHU OpraHU3AIMH KXUBOW TPUPOABD, «CTpOoeHHE >KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX»,
«CHcTeMBl OpraHOB YeJIOBEYECKOTO0 opraHusmay, «buoreonenos», «buocdepa», «MeTonsl U3ydeHUs KUBOU
MIPUPOJIBD».

Oo6opynoBanue: 1aboparopHoe  0o0OpyAOBaHWE I NPOBEIASHUS  HAOMIONEHWH, W3MEpPCHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padorta «/cronb30BaHUE pa3IMYHBIX METOMOB INPU M3YYEHHH HKHMBBIX CHCTEM.

Tema 3. BuoJiorus KJaeTKu

Knetka — cTpykTypHO-(hYHKIMOHAIBHAS €IUHHALA KXUBOTO. McTopus oTKpbITUs KieTku. PaboTs! P. 'yka,
A. JleBenryka. Kierounas teopus (T. lLIBann, M. lllneiinen, P. Bupxos). OcHOBHBIE TOJ0XKEHUS COBPEMEHHON
KJIETOYHOM TEOpUHU.

MeTopl MOJIEKYJISPHOM W KJIIETOYHOW OMOJIOTUU: MUKPOCKOIIHUS, XpoMaTorpadus, SIeKTpodopes, METo
MEUEHBIX  aToMoOB, JuddepeHIuanbHOe  LEHTPU(PYTUpoBaHHE,  KyJIbTUBHUPOBAaHUE  KJIETOK. M3yueHue
Quxcupogannvlx  Kiemok.  JJEKTPOHHAA  MUKpockonus. Kongokanvnas  muxpockonus.  Bumanvhoe
(npudicusnenHoe) uzyyenue Kiemox.

JdeMoHcTpanuu

Hoprpertsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabauipl 11 cxembl: «CBETOBOI MUKPOCKOID», « DIEKTPOHHBIN MUKPOCKOID), «VIcTOpHs pa3BUTHS METOIOB
MUKPOCKOITUI.

O06opynoBaHue: CBETOBOW MHUKPOCKON, MHUKPOIIPETapaThl PaCTHTENbHBIX, JKUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

MpakTnyeckas padora «/3yueHre METOI0B KIETOUHOH Ononorun (xpomarorpadus, sJeKTpodopes,
muddepermansaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMuveckasi Oprann3anus KJIeTKH

XUMHUUYECKUM COCTaB KIETKA. Makpo-, MUKpO- U YJIbTpaMHUKpOdJIeMEeHTh. Boga u €€ ponp Kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYpHUPOBaHMM KIIETKH, TEIUIOPETYJsAUuH. MUHepanbHbIE BELIECTBA
KJIETKH, UX Onosorndeckast poib. Poib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BelecTBa KIeTKU. bruonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN cOCTaB OEIIKOB.
CrpykTypbl OenkoBoi Monekyinsl. llepBuuHast cTpykTypa Oeika, NMENTHUAHAS CBsI3b. BTopuuHas, TpeTwyHas,
YeTBEepPTHYHAS CTPYKTYpHl. JleHatyparusa. CoiictBa OenkoB. Knaccudukamust 6enkoB. bronorndeckue QyHKIAHA
0enkoB. [lpuonul.

VYraeBoasl. MoHOcaxapuapl, JUcaxapuabl, OJIUTocaxapuabl U monucaxapuapl. OOmMiA TIaH CTPOCHUS U
(U3UKO-XMMHUUECKHE CBOWCTBA yIiIeBooB. buonornueckue ¢pyHKIUM yII€BOIOB.



Jlummuaer.  TmapodwunsHO-THApOodoOHBIE  cBoiicTBa. Kimaccudukarmus aunumoB. TpUTIHIIEPHUIEL,
(dbocdonunuael, BOCKU, CTEpOHAbl. buosornueckue ¢QyHKIMMA JunuaoB. OOIIUMe CBOMCTBA OMOJIOTMYECKUX
MeMOpaH — TEeKy4eCTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOJIyIPOHUIIAEMOCTb.

Hyxneunoseie kucnorel. JHK m PHK. Crpoenune HyknenHoBbiX KuciaoT. Hykmeorunpl. Ilpunumn
komiuieMeHTapHoctu. [IpaBmwiio Yapradda. Crpykrypa JHK — nBoitHas crupans. MecTOHaXOXICHHE U
ounonornueckue ¢pynkunu JHK. Buasr PHK. ®ynkuun PHK B knetke.

Crpoenne monekyisl AT®. Makpoaprudeckue cBszu B moJiekyne AT®. buonornueckne pynkiun ATO.
Boccranoriennasie MIePEHOCYUKH, 170:¢ byHKIAN B KIIeTKe. /pyeue HyKaeo3uompugpocgamol
(HT®). CexBenupoBanue [JHK. Memoosi cenomuru, mpanckpunmomuxu, npomeomuxi.

CrpykTypHas Guonorus: OHOXMMHUYECKUE U OMO(PU3NIECKUE UCCIIEIOBAHMUS COCTaBa U IPOCTPAHCTBEHHOM
CTPYKTYpbI OMOMOIeKyI. Moodenuposanue cmpykmypbl u GyHKyuil 6UOMONEKY U ux Komniekcos. Komnviomepnuiii
OU3AUH U OP2AHUYECKUN CUHMEe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHANI0208.

JdeMoHncTpanuu

Hoprpetsrt: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

[lnarpamMmel: «Pactipeniennieniie XMMHYECKHX DJEMEHTOB B HEXHBOH mpupoze», «Pacmpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOW MPUPOJEN.

Tabnuuel u cxemsl: «Ilepuoguueckas Tabnuna XUMHYECKUX 3JIEMEHTOBY, « CTpOCHHE MOJIEKYJIBI BOABDY,
«BemectBa B cocraBe opraHu3moB», «CTpoeHHE MOJEKynbl Oenka», «CTPYKTypbl OEIKOBOM MOJIEKYJIBIY,
«CTpoeHue MoOJEKyNl YrieBoAoB», «CTpoeHHe MOJIeKyNl JIUMHUI0B», «HykienHoBble KUCIOTB, «CTpoeHue
MouteKynnsl ATO».

O6opynoBaHue: XUMUIECKas MOCcyAa U 000pyI0BaHHE.

JladopaTtopHas padora «OOHapykeHHEe OCIIKOB C MTOMOIIBI0 KAYECTBCHHBIX PEaAKITHI.

JlabopaTopHasi padorta «VccnenoBaHne HYKIEHHOBBIX KHCIOT, BBIIEIEHHBIX W3 KIETOK Pa3IMYHBIX
OPTaHU3MOB.

Tema S. CTpoenue u pyHKIHUM KICTKA

Tumbl KJIETOK: dyKapHOTH4YecKas W NpokapuoThueckas. CTpyKTypHO-(QYHKIHOHAJIbHBIE 0Opa3OBaHUS
KIIETKH.

CtpoeHune mpokapuoTHueckor kieTku. Kietounas crenka Oakrepuilt U apxeid. OCOOCHHOCTH CTPOSHHUS
reTepoTpoHON M aBTOTPOPHOH MPOKAPUOTUIECKUX KIETOK. MeCTO M poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenne u (HyHKIIMOHUPOBAHNE dyKapuoTHYecKoi kKieTku. [I1azmarnueckas MmemOpaHa (TuiazManeMma).
CrpykTypa 1a3Marnieckoii MemOpaHbl. TpaHCIIOPT BEHIECTB uYepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIN
(mudodysus, obmeryénnas audQys3us), aKTHBHBIA (MEPBUYHBIA M BTOPUYHBIH aAKTHBHBIH TPaHCIIOPT).
[Honynponunaemocts MemOpanbl. Pabora HaTpuii-kanueBoro Hacoca. ODHAOLMTO3: MHHOLUTO3, (aromuTos.
Ox3ouuto3. Kierounas crenka. CTpykTypa v QyHKIIUH KIETOYHOW CTEHKH PacTeHUH, TprOOB.

Hurormnasma. [{utozomns. [utockener. JIBmkenue nuroruiazmel. OpraHou sl KieTku. OqHOMeMOpaHHbBIS
OpraHouAbl KJIeTKu: sHpomIasMarudeckas cetb (JI1C), annapat ['onbaku, TH30COMBI, UX CTPOSHUE M (DYHKLIUH.
B3auMocBA3p OgHOMEMOpaHHBIX OpraHouzoB KieTkd. CTpoeHue TpaHyJSIpHOTO peTHKyiIyma. Mexanusm
nanpaenenuss oOerxkoe ¢ OIIC. CuHTe3 pacTBOpUMBIX OeiikoB. CHHTE3 KIETOYHBIX MeMOpaH. [amkuii
(arpanyssipHBII) SHAOMIa3MaTHUecKuil peTukynyMm. CekpetopHas ¢yHKuus ammapata [onabmxu. Moduguxayus
benxos ¢ annapame [onvoocu. Copmupoexa berxos ¢ annapame [ onvOocu. TpaHCIOPT BEILECTB B KIIETKE.
Bakyonu pactutensHbIX KiieTok. Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWIBI KIETKH: MHUTOXOHAPHUH, IACTUABL [Ipoucxooicoenue MumoxoHopuii u
niaacmud. Cumbuoeenes (K.C. Mepesickosckuii, JI. Mapeynuc). Ctpoenne u (pyHKIUU MUTOXOHAPHUI W IIACTH]L.
IlepBryuHbIe, BTOPUYHBIE U CIOXKHBIE IIACTUABI (POTOCHHTE3UPYIOLINX 3yKapHOT. XJIOPOIIACThl, XPOMOIUIACTBI,
JIEHKOIUIACTHI BBICIIUX PACTEHUI.

HememOpannbsie opranouapl kieTkun CrpoeHHe M (DyHKIMH HeMeMOpaHHBIX OpPraHOWIOB KIIETKH.
Pubocomsl. IIpomesicymounvie gunamenmor. MUkpouiaMeHTbl. Axmurnogvle Mukpoguiamenmsi. MbllIeUHbIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HembiueuyHblX Kiemok. Mukpotrpy6ouku. Knerounsni nentp. Ctpoenue u
JBIDKEHHE JKTYTHKOB M pecHHYeK. MUKpoTpyOouku muromia3mbl. Llentpuons. berku, accoyuuposanuvie c
MUKpoguiameHmamu u muxpompyoouxamu. Momopuvie beaxu.

SAnpo. O6onouka aapa, XpOMaTHH, KapUOILIa3Ma, SIIPHIIIKH, UX CTpoeHHe U GyHKIHHA. S 1epHbIil 6eTKOBBIN
MaTpHKc. [IpocTpaHCTBEHHOE pacIIOIOKEHHE XPOMOCOM B HHTEP(A3HOM sIApe. DYXpoMamun u 2emepoxpomMamun.
Benku xpoMaTuHa — TUCTOHBL. Junamuka s0epHotl 06010ukuy 6 Mumose. floepuwiii mpancnopm.

Knerounsie BrutoyeHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3yKapuoOT (PacTUTEIbHOM, )KUBOTHOH,
rpUOHON).

JdeMoncTpanuu

Hoprpetsi: K.C. Mepexkockuii, JI. Maprynuc.

Tabauipl u cxeMer: «CTpoeHHE 3YKapHOTHIECKOH KIIeTKn», «CTpoeHne KUBOTHOM KieTKn», «CTpoeHue
pacTUTEeNnbHOM KIeTK», « CTpoeHHEe MUTOXOHIAPUNY, «Sapo», « CTpoeHHe MPOKapUOTHUECKON KIETKNY.



OGopynoBaHye: CBETOBOH  MHKPOCKOI, MHKpPOIpENapaTbl  PACTUTENbHBIX, JKHUBOTHBIX  KJIETOK,
MUKPOTIpenapaTsl 0aKTepUAIbHBIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHus KIETOK Pa3INYHbIX OPIraHU3MOBY.

IpakTuyeckas padora «lI3yueHne cBOICTB KIIETOUHOW MEMOPaHBD.

JlaGopaTopHas padora «lVccrenoBanue miIa3Mon3a 1 ACTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX).

IIpakTuyeckass pa6ora «/3yueHne  JBMKEHHS  LUTOMIA3Mbl B PACTUTENBHBIX  KIJIETKaxX».

Tema 6. O0OMeH BelecTB M MpeBpallleHUe IHEPTUH B KJIeTKe

AccuMUISIINS U TUCCUMUIISIMSL — JIBE€ CTOPOHBI MeTabonu3ma. TUrel oOMeHa BellecTB: aBTOTPOGHBIN U
rerepoTpoHbBId. YdyacTHe KHCIOpOAa B OOMEHHBIX Ipoleccax. JHEepPreTHYeckoe o0OecredeHne KICTKH:
npepameane AT® B oOMeHHBIX Tporieccax. PEepMEHTATUBHBINA XapakTep PEaKIuii KIETOYHOTO MeTadoM3Ma.
®depMeHTB, WX CTpOEHHWe, CcBoiicTBa M MexaHu3M jeiictBus. Kodepmentbl. Omimums QepMeHTOB OT
HEOPraHWYEeCKHX KaTajJu3aTopoB. benku-akTuBaTopbl H  OENKU-UHTHOMTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(hepMEHTATHUBHBIX PEAKIHI OT Pa3IMIHBIX (PaKTOPOB.

[lepBU4HBIA CHHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DOTOCHMHTE3. AHOKCUSeHHbIl U OKCUSEHHDbIL
gpomocunmesz 'y o6axkmepuii. Ceemocobuparowue nueMeHmvl U NUSMEHMbl Peakyuonnoeo yenwmpa. Poib
XJIOPOTIIACTOB B mporecce (orocuHTe3a. CBeroBas U TeMHOBas ¢a3bl. @Pomoodvixanue, Cs., Cy u CAM-munoi
gomocunmesa. IlpoaykTHBHOCTh (OTOCHHTE3a. BimsHEEe pa3muuHbIX (PAKTOpPOB Ha CKOPOCTH (HOTOCHHTE3A.
3HaueHue GOTOCHHTE3A.

Xemocunre3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHUuUUpyromue  Oakrepuu,
Kene300aKTeprH, CepoOaKTEPHH, BOJOPOIHBIC OaKTepuH. 3HAUCHNE XEMOCHHTE3A.

AHadpoOHbIe opraHu3Mbl. Bumsl OposkeHus. [IpoaykTsl OposkeHHs M MX HCIOJIB30BAHHE YEIOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTUH U BO30yIuTe I OOe3Hei.

AdpoOHBIE OpraHW3MBl. JTambl JHEpreTudeckoro oodOmena. lloaroroBurenbHbld 3Tam. [nwkomms —
0ECKHUCIIOPOTHOE PACHICTIIICHUE TITFOKO3BI.

Bronoruueckoe okuciieHre, WM KIETOYHOE JbIxaHue. Pojb MUTOXOHIpHI B TipoLieccax OMOIOTHYeCcKOro
okucienus. Lukmmueckue peakunu. OxuciautensHoe (ochopuiinpoBanue. Juepeuss MemopanHozo 2padueHma
npomonos. Cunmesz ATD: paboma npomonnoui ATD-cunmasel. IIpenMymiecTBa a3poOHOTO ITyTH OOMEHA BEIIECTB
nepesa aHadPOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JdeMoHncTpanuu

Ioptpetwi: JIx. [Ipuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1. Murtuenn, T'.
A. 3aBap3uH.

Tabmuer u cxemel: «PotocuHTes», «JHepreTnueckuii oOmen», «buocunre3 Oenmkay, «CTpoeHue
(dhepmenTay, «XeMOCHHTE3Y.

O6opynoBaHUe: CBETOBOW MHKPOCKOI, 00OPYAOBaHHE JUISI IPUTOTOBJICHUS MMOCTOSSHHBIX U BPEMEHHBIX
MHUKPOTPENaparoB.

JlaGopaTopHast padorta «/3ydeHue KaTaIMTHYECKOH aKTUBHOCTH ()ePMEHTOB (Ha MpUMepe aMUIIa3bl WK
KaTaiasbl)y.

JlaGopaTopHast pabora «/3ydyeHne QEepMEHTATHBHOTO pacIlelIeHds IEpOKCHIa BOIOpoJa B
PacTUTENBHBIX M dKUBOTHBIX KIETKAX.

JlagopaTopHas paGoTa «CpaBHEHHE MTPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTtopHas padoTa «CpaBHEHHE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciieacTBeHHAasi HH(OPMALUSA M peaju3anus eé B KJIeTKe

Peakuyun matpuuHOro cHHTe3a. lIpMHIMI KOMIUIEMEHTApHOCTH B PEAKIHSIX MaTPUYHOTO CHHTE3a.
Peanuzanust HaciencTBeHHOH MH(popMarmu. ['eHEeTHUeCKUi KOJ, ero CBOWCTBA. TPaHCKPHIIIUS — MaTPHYHBIN
CUHTE3 PHK. [IpuHnunE! TPAHCKPUIILUU: KOMIUIEMEHTapHOCTb, AHTHITAPAIUIEITLHOCTD,
acuMMeTpuaHOCTE. Cospesanue mampuunvix PHK 6 sykapuomuueckoui knieme. Hexooupyrowue PHK.

Tpaucnsiuus u e€ stanbl. Yuactue TpancnopTHeix PHK B GnocunTese Oenka. YcnoBus OnocunTe3a Oenka.
Konuporanue amuHokucnot. Ponas pubocoM B OnocuHTe3e Oerka.

Coepemennvie npedcmasieHuss o cmpoeHuu 2erog. OpraHuzanusi TEHOMa y TMPOKAPHUOT U IYKAPHOT.
Perymsmmst akTHBHOCTH TeHOB y Tpokapuor. I[mmoreza omepona (®P.XKakob, XK. Mano). Morexyaaprvle
MexaHusMbvl IKCnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynsyuu pabomoi 2enos. Perynsauust 0OMEHHBIX
MIPOIIeCcCOB B KieTke. KieTouHblit romeocTas.

Bupycbr — Hexnerounsie (hOpMBI KU3HW M oOMuraTtHeie mapasuTbl. CTpOEHHE TPOCTBIX U CIOKHBIX
BHUPYCOB, PETPOBHPYCOB, Oaktepuodaron. Kuszuennviti yuxn JJHK-codepacawux eupycos, PHK-codepoicaujux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, uHmepasa.

BupycHbie 3a0osneBanms denoBeka, JXKMBOTHBIX, pactenmid. CIIMJ], COVID-19, couuanbHblE U
MEIUIIMHCKHUE TIPOOJIEMBI.



buoungopmamurxa: unmeepayus u anaiuz borvuux maccudos («bigdatay) cmpyxmypuwix 6uorocuueckux
oannvix. Hanomexnonoeuu 6 ouonoeuu u meduyure. Ilpocpammupyemvie ¢ynxyuu 6eaxos. Cnocobwvi docmasku
JeKapcma.

JdemoncTpanuu

Ioptpetwi: H. K. Konbuos, [. Y. UBaHoBCKHiA.

Tabmuiel u cxembl: «brocunTtes Oenkay, «['eHeTuueckuii komy», «Bupyce», «bakrepuodarm.

IIpakTunuyeckas padora «Co3naHnue MOAEIN BUPYCa».

Tema 8. ’KuzHeHHBIH UK KJIETKH

Knerounsrét 1uki, ero mepuonsl u perynsius. MHrepdaza m muto3. OcoOEHHOCTH TPOIECCOB,
nporekatomux B wHTepdaze. I[loaroroBka kimeTkm K npeneHuto. IlpecwmHTeTHdeckmii (MMOCTMHTOTHYICCKHUI),
CUHTETUYECKHIA U TIOCTCUHTETUYCCKUN (TIPEMUTOTHUECKUIN) MEPUOIbI HHTEP(ha3bI.

Matpuunsiii cuntes JJHK — pemmxanms. Ilpunnuns! perumnkanum JHK: xommiemeHTapHOCTS,
MOJYKOHCEPBAaTUBHBII CHHTE3, aHTUNapaienbHocTh. Mexanusm pemukauun JIHK. Xpomocombl. CtpoeHue
xpoMocoM. TeroMmepsl u TemomMepasza. XpOMOCOMHEIN HAOOP KIETKHA — KapUOTHIL. JIUTUIOWIHBIA W TalIOWTHBIHA
HabopBI XpoMocoM. ["'oMoTornuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue kinerku — Muto3. CTaguu MUTO3a U IPOUCXOIAIINE B HUX npolecchl. Tumbl muto3a. Kapuokunes
1 HUTOKUHE3. bronornyeckoe 3Ha4UeHUE MUTO3A.

Perynsiust MUTOTHYECKOTO IIUKIIA KIETKH. [IporpamMmmupyemast kKiieTouHasi ri0Oeltb — armonTos.

Knerounoe  sapo,  XpoMocombl,  (yHKIMOHAJbHAs  TeHOMHUKA. Mexanusmsl  npoaughepayuu,
oughgepenyuposku, cmapenus u cudenu xiemox. «l{ugposas xiemxay — Ououngopmamuueckue mooenu
PYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHncTpanuu

Tabmuiel 1 cxeMbl: « Ku3HEHHBIH UK KIeTKI», « MuTo3y, «CTpoeHne xpomocom», «Permkarwst JJHK.

O60opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: « MUTO3 B KJIETKAaX KOPEIIKa JTyKay.

JlabopaTtopHas padora «/3ydueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlagopaTopHasi paGora «Habmogerne MuUTO3a B KJIETKaX KOHYMKAa KOpEIIKa IJyka (Ha TOTOBBIX
MHKpOTIperapaTax ).

Tema 9. CTpoeHue u pyHKIHMH OPraHU3MOB

buonornueckoe pasnooOpasme opraHn3mMoB. OIHOKIIETOYHBIE, KOJOHWANBHBIE, MHOTOKIETOYHBIE
OpTaHU3MEI.

OCOOCHHOCTH CTPOCHHSI M IKH3HEICATCIILHOCTH OJIHOKJIICTOYHBIX OpraHu3MoB. baktepuw, apxew,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOUYHbIE BOAOPOCIH, APYTHE MPOTUCTH. KoTOHNaNbHBIE OPraHNU3MBI.

B3anMocBs3p 9acTeil MHOTOKIIETOYHOTO OpraHn3Ma. TKaHW, OpraHbl U CHCTEMBI OpraHoB. OpraHm3M Kak
eauHoe uenoe. I'omeocras.

Txanu pacteHwii. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAas, IOKPOBHAS, TIPOBOIAIIASL, OCHOBHAS,
Mexanmdeckas. OcoOeHHOCTH cTpoeHMsI, QYHKIMIA U pacToioKeHNS TKAaHEH B OpraHax pacTEeHHUH.

Tkanu KUBOTHBIX M YeJIOBEKA. THUIBI )KUBOTHBIX TKaHEH: SMUTEIHAIBHAS, COCIUHUTEIbHAS, MBIIIICUHAS,
HepBHast. OCOOSHHOCTH CTPOeHUS, (PYHKIIUI U PACIIONIOKEHUS TKAHEH B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHble U TeHEpAaTUBHBIE OPraHbl pacTeHUd. OpraHbl U CUCTEMbl OPraHOB JKUBOTHBIX U
yenoBeka. OyHKIIMHA OPTaHOB M CHCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeiaeTsl OHOKIETOUYHBIX U MHOTOKJIETOUHBIX >KUBOTHBIX.
Hapyx#slil 1 BHyTpeHHNH ckeneT. CTpOoeHHe U THIIBI COEAMHEHUS KOCTEH.

JIBrmxeHne opranu3MoB. [IBIKeHNE OAHOKIETOYHBIX OPTaHU3MOB: aMEOONTHOE, KI'YTUKOBOE, PECHHYHOE.
JIBrKeHHE MHOTOKIETOYHBIX PACTEHUN: TPOMH3MBI U HACTUHU. JIBHKEHHE MHOTOKJICTOUYHBIX >XUBOTHBIX H
YenoBeKa: MbleyHas cucremMa. Pednexc. CkeneTHbie MBI M UX pa0oTa.

[Iutanue opranuszmoB. IlornomieHue BOJbI, YIVIEKUCIOIO I'a3a U MUHEPAIbHBIX BEIIECTB PACTCHUSMH.
[Tutanue >XUBOTHBIX. BHYTpHUIIONOCTHOE U BHYTPUKIICTOUHOE TTUIICBapeHue. [InTanne mo3BOHOYHBIX KUBOTHBIX.
Otaenbl nuieBapuTeabHOro Tpakta. [lumesapurensueie skene3nl. [luieBapuTenbHas cucreMa 4eoBeKa.

Jpixanue oprann3moB. [[pixanne pacrenuii. Jprxanne xuBoTHBIX. Jnddysns ra3oB uepe3 moBepxHOCTh
xietkn. KoxHaoe apixanue. JpxaTenbHas MOBEPXHOCTE. JKabepHoe u I€rounoe nprxanue. Jprxanre mo3BOHOYHBIX
JKUBOTHBIX U YETIOBEKA. DBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHHUS JIETKUX MMO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas
cucTeMa 4YenoBeka. MexaHM3M BEHTWIALMU JETKUX y NOTUL U MIICKONUTAIOWUX. Perynsuus [bIXaHus.
JpIxarenpHbie 00BEMBL.

TparcopT BEIIECTB y OPraHu3MOB. TPaHCIIOPTHBIC CUCTEMBI paCTeHUN. TPaHCTIOPT BEIIECTB Y JKUBOTHBIX.
KpoBenocnast cucrema u e€ opranbl. KpoBeHOoCHast cucTeMa MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. Cepie,
KPOBEHOCHBIE COCYBI M KpoBb. Kpyru kpoBooOpateHus. JBONOIHOHHBIE YCIOKHEHUS! CTPOSHHUS KPOBEHOCHON
CHCTEMBI TIO3BOHOYHBIX JKUBOTHEIX. PaboTa cepamna u e€ perysmus.



Brigenenne y opranu3moB. Beinenenne y pactenuii. Boinenenne y s)kuBoTHbIX. COKpaTHTEIbHBIE BaKyOITH.
Opransl BbyieneHus. PuubTpanus, ceKpenus U 0oOpaTHOE BCAChIBaHWE KaK MEXaHH3Mbl pabOTBHl OpPraHoOB
BbIieTieHHs. CBA3b MOJIOCTH TeNa ¢ KPOBEHOCHOH M BBIJENUTENBHON cHUCTeMaMHu. BrlieneHune y MOo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. [louku. Ctpoenne u pyHKimonnpoBanue Hegpora. Odpa3zoBaHne MOUYH Y YETIOBEKA.

3amuTa y OpraHn3MoB. 3aliTa y OJHOKIETOYHBIX OpraHn3MoB. Criopbl OaKTepHid U IIUCTHI IPOCTEUIIIHX.
3amuTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa maccCMBHON M XUMUYECKOH 3aIiuThl. OUTOHIIMUIBI.

3amuTa y MHOTOKJIIETOYHBIX KUBOTHBIX. [IOKPOBHI M WX TIPOM3BOHEIE. 3alllUTa OpraHu3Ma oT 0oJie3HeH.
Nvmynnas cucrema dvenoBeka. KieTouHsld W TryMOpadbHBIA HMMYHHTET. BpOXAEHHBIH W TPHOOPETEHHBIN
cneruduueckuii UMMyHHTET. Teopusi KioHadbHO-cenekTuBHOro ummynutera (I1. Opmux, @®. M. bepner,
C. Tonerapa). BocnanurenbpHble OTBETHl OPraHU3MOB. PoJib BPOXKIEHHOTO UMMYHHUTETA B PA3BUTUU CHCTEMHBIX
3a00IeBaHMI.

PaznpaxxumocTs 1 perymsinug y opraHu3MoB. Pa3apakuMoCTh y OJJHOKJIETOYHBIX OPTaHU3MOB. TakcHCHI.
Pa3znpaxxumocTs u perymnsiuus y pacteHuil. PocToBble BelecTBa U X 3HaUEHHE.

HepBHast cucrema u pedieKTOpHas peryisnus y S>KABOTHBIX. HepBHas cucrtemMa w €€ OTHENHI.
OBOIOIMOHHOE YCIOXKHEHNE CTPOCHUS HEPBHOM CHCTEMBI Y )KMBOTHBIX. OTAEIBI TOJOBHOTO MO3Ta MO3BOHOYHBIX
XKHUBOTHBIX. Pedhiekc u peduiexkropnas ayra. besycioBHble n ycioBHbIE pedIeKChI.

['ymopanbHas perymsiiusi U SHOOKPUHHAs CHCTEMa XUBOTHBIX M 4yenoBeka. JKenesbl 3HIOKPUHHOU
CHUCTEMBl U UX TOPMOHBI. [lelicTBue TOpMOHOB. B3anMOCBSI3b HEPBHON M 3HAOKPUHHOW cucTeM. I 'mmoranamo-
runodusapHas cucTema.

JdeMoHcTpanun

Hoprper: U. I1. [TaBnos.

Tabmunbl u cxeMbl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHEIE BOMOPOCHN», «bakrepumny,
«IIpocreitmmey, «Opransl IIBETKOBLIX pacTeHU», « CHCTEMBI OPraHOB MMO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHee
CTpoeHHe HaceKOMbIX», « Tkanu pacteHui», «KopaeBble cucreMbl», «CTpoeHue cTednsy, «CTpoeHne JTHCTOBON
IJIACTUHKNY, « TKaHU )KMBOTHEBIXY», «CKeneT denoBekay, «[lumesapurenpaas cucreMay, « KpoBeHOCHAs crcTeMay,
«/lpxatensHas cuctema», «HepBuas cuctema», «Koxay, «Melmeunas cuctema», «BoiaenurensHas cUCTEMay,
«OHOOKpUHHAs cucteMa», «CTpoeHue MbIIb, «MMMmyHuTeT», «KuieunomonoctHeie», «Cxema NHUTaHUA
pactennit», «KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne ruapel», «CTpoeHHe IUTaHaApHN,
«BHyTpeHHee cTpoeHHe JOXKIEBOro YepBsi», «HepBHas cucrema peio», «HepBHas cucrema nsrymkny, «Hepsras
cuctemMa mpecMmbikarouuxcs», «HepBHas cuctema nruiny», «HepBHas cucrema muekonurtaromux», «HepBHas
cucTeMa JenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKPOTIPETIapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOTIPETIapaThl
TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUICKIIUU HACEKOMBIX, UTJIOKOXKHX, KUBBIE SK3EMIUISIPhl KOMHATHBIX PACTCHUH,
repOapuu pacTeHHH pa3HBIX OTIENIOB, BIAXKHBIE IPeraparhl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU
0eCII03BOHOYHBIX JKUBOTHBIX, CKEJIET YelIOBeKa, 000OPYI0BaHUE I JEMOHCTPAIMU TIOYBEHHOTO M BO3AYIITHOTO
MUTAaHUS PACTeHHWH, pacIICTUIEHHMsI Kpaxmajia M O€JIKOB ToA JAeHcTBHEM (epMEHTOB, 00OpYIOBaHHE JUIS
JEMOHCTpPALMK OMNBITOB MO M3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKUX, MEXaHHU3Ma [bIXaTEIbHBIX IBUXKCHUM,
MOZEJIN TOJIOBHOTO MO3ra Pa3INYHbIX KUBOTHBIX.

JladopaTtopHas padora «/I3yueHre TKaHEeH pacTCHHIN.

JlabopaTopHas padora «/3yueHne TkaHeH KUBOTHBIX».

JladopatopHas padora «/I3ydyeHre OpraHOB LIBETKOBOT'O PaCTEHUS.

Tema 10. PasMHokeHMe ¥ pa3BUTHE OPTaHN3MOB

@DopMBI Pa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTvBHOE) M monoBoe. Buasl Oecronoro
Pa3sMHOXKEHU: IOYKOBAHUE, CLIOPYJIALUS, (hparMeHTanus, KIOHUPOBaHHUE.

[TonoBoe pazmuosxenue. IlongoBbie kneTkH, win ramersl. Meiio3. Cragun meitosa. [loBegenne xpomocom
B Mero3e. Kpoccunrosep. bruonornueckuii cMbIca Meio3a M OJIOBOro porecca. Meiio3 1 ero MecTo B JKU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzapoasimieBoe pa3zsute. ['amerorenes y *«uBOTHBIX. [lonoBeie xene3sl. OOpa3oBaHNe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaToreHnes u oorenes. CTpoeHHe MOJIOBBIX KJIETOK.

OnnonoTBopeHrne M 3MOpPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHHUS: Hapy’KHOE,
BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHONOTHS — Hayka O Pa3BHTUH
opranm3MoB. Mopghoecenes — o0Ha u3 enasHvlx npobnem smbpuonocuu. Konyenyus mopghocenog u mooeinu
mopgpoeeneza. Cramum IMOpHUOTEHE3a JKUBOTHBIX (HAa mpuMepe Jsarymkw). JpoOnenme.  Tumsl
npobnenus. Jemepmunuposannoe u nedepmunuposannoe opoobnenue. bracmyna, muner 6aacmyn. OcoOEHHOCTH
OpoONeHus] MIJIEKONMUTAIOUIMX. 3apobIlIeBble JIMCTKU (racTpyisiiusi). 3akiagka OpraHoB M TKaHEH W3
3apOBILEBLIX JIUCTKOB. B3auMHOe BiIMsSHHUE YacTeil pa3BUBAIOILEIrOCs 3apojbliia (3MOpHUOHANbHAS MHIYKLUSA).
3akyazKa IjiaHa CTPOCHHS >KUBOTHOTO KaK pEe3yNbTaT HEpapXHUYeCKHUX B3aWMOJEHCTBHI TeHOB. BrusHue Ha
SMOPHOHATIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPY KaroIIeH cpebl.



Poct u pa3sutne xuBoTHBIX. [locTaMOproHanpHEI Tiepro. [IpsMoe 1 Henpsmoe pa3BuTue. Pa3sutue ¢
MeTaMop(o30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX KHBOTHBIX. BHOIOrHUecKoe 3HaYeHre MPSIMOTO U HEMPSIMOTO
pa3BUTHUSA, UX paclpOCTpaHEHUE B NMpHUpoje. THIBI pocTa KUBOTHBIX. PaKTOPBI PETYNALUN POCTa )KUBOTHBIX U
yenoBeka. CTauy MOCTIMOPHOHAIEHOTO Pa3BUTHA Y JKUBOTHBIX M 4YeloBeKa. lleproasl oHTOTeHe3a YeoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKHE MTPOIECCHI.

PasmHOXeHue U pazBuTHe pacTeHuid. ['ametodur u cnopodpur. Meiio3 B KU3HEHHOM IUKIE PACTCHUH.
OO0pazoBaHue criop B mporiecce Meiiosa. ['amerorenes y pacrenuil. OTuIonOTBOpEHHE U Pa3BUTHE PACTUTEIBHBIX
OpraHn3MoB. J|BoitHOE OIII0Z0TBOPEHHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryyisaliy OHTOTEHe3a Y PAaCTEHUM U )KUBOTHBIX.

JdeMoHcTpanun

Hoprpetsr: C. I'. Hapammn, X. [meman.

Tabnuiel ¥ cxeMbl: «BereratTuBHOE pazMHOKeHUe», « TUIBI OeCIONIoro pa3MHOXKEHUs», «PazMHOKeHHe
XJIaMUAOMOHAJbl», «Pa3sMHOXKeHue 3BriueHsl», «PasMHOXeHue rTHUAPED, «Meho3», «XpoMOCOMBI»,
«I"amerorenes», «CTpoeHHE AHMLEKIETKH U crepMarozouaa», «OCHOBHBIE CTaIuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BuTHE MalcKoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JATYIIKW», «/[BoiiHOE
OIJIOJIOTBOPEHNE Y IBETKOBBIX pacTeHHi», «CTpoeHue ceMsSH OIHOAONBHBIX M JBYJIOJBHBIX pacTEHUI»,
«KU3HEHHBIM 1IUKI MOPCKOM KamycTbl», <«OKU3HEHHBI IUKI MXa», <«OKU3HEHHBIM LUK NanoOpOTHHUKA,
«KU3HEHHEBIN LIUKJI COCHED).

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKPOIIPETapaThl SHUIIEKIETOK M CIEpMaTo30ua0B, Moenb «L{ukt
Pa3BUTUSA JIATYLIKN.

JlaGopaTopHas padora «/3y4ueHne cTpoeHUs OJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIIPEIapaTax.

IIpakTuyeckasi padora «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 3aPOABIIIEH TTO3BOHOUYHBIX KHBOTHBIX).

Jla6opaTopHas padoTa «CTpoeHHE OPraHOB Pa3MHOMXEHMSI BBICIIUX PACTEHUI.

Tema 11. I'eneTuka — HayKa 0 HACJI€ICTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

HcTopus craHoBIeHNs U pa3BUTHS T€HETHKHU Kak Hayku. Pa6otel I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponp oteuectBeHHBIX yu€HBIX B pasButuu reHetmku. Paborer H. K. KomesroBa, H. W. BaBunosa, A.
H. benmosepckoro, I'. /1. Kapneuenxko, 10. A. ®unumaenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE IIOHATHUS KM CHUMBOJIBL. ['OMOJIOTHUYHBIE XPOMOCOMBI, aJJIeNIbHBIE TEHBI,
aNbTEPHATUBHBIE IPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas! JIUHHUSA,
ruOpuapl, reHotun, ¢eHotun. OCHOBHBIE METOIAbl TEHETUKU: THOPHIOJIOTMYECKHH, LUTOIOTHYECKUi,
MOJIEKYJIIPHO-TE€HETUYECKUI.

JdemMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Bapunos, A. H. benozepckui, I'.
. Kapneuenko, 0. A. ®unumaenko, H. B. Tumodees-PecoBckmii.

Tabnuirel 1 cxeMbl: «MeToabI TeHETHKNY, «CXeMBI CKPEIIMBaHUS.

JlaGopaTopHast padora «/{po3oduia kak 00BEKT TeHETHYECKUX UCCIICAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpemuBanue. [lepBbiii 3akoH MeHens — 3aKOH eIuHO00pa3usi THOPHIIOB TEPBOTO
nokonenus. IlpaBunmo npomMuHupoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUICHHsS IPU3HAKOB.
HI/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/IZ[HOFO CKpC€uIBaHUs. I'umnore3a YUCTOTHI TaMeET.

Ananusupytomiee ckpemuBanue. [I[poMexxyTOUHBIM xapakTep HacjeaoBaHus. Paciieruienue Mpu3HaKoB
[IPU HEMOJHOM IOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBanne. TpeTuit 3aKkoH MeHaeNs — 3aK0H HEe3aBUCHUMOTO HAaCJIeIOBAHUS ITPU3HAKOB.
]_II/ITOJ]OFI/I‘IGCKI/IG OCHOBBI I[I/IFI/IGI)I/IILHOFO CKpClIBaHUA.

CueruieHHOe HacienoBaHue mnpu3HakoB. PaGotel T. Moprana. CuelieHHOE HaclelIOBaHHE T'EHOB,
HapylLIEHUE CUEIUICHUS MEKIy F'eHaMu. XpOMOCOMHasl TEOpHUsl HACIEACTBEHHOCTH.

I'eneTnka moa. XpOMOCOMHbIP’I MEXaHM3M OIPCACIICHUA I10JI1a. AYTOCOMBI " TIOJIOBBIE XPOMOCOMEIL.
l'omorameTnslif U reTeporameTHbld ToJN. ['eHeTHUecKas CTPYKTypa HOJOBBIX XpomocoMm. HacnemoBanue
MPU3HAKOB, CLEIJIEHHBIX C MOJOM.

I'enoTun kak uenoctHas cucrtema. [lneloTponus — MHOXECTBEHHOE JIecTBUE TeHa. MHOXECTBEHHbBIN
annenusM. BzaumonelicTBue HeamienbHbIX TeHoB. KoMiementapHocTs. Onuctas. [lonumepus.

l'enernvecknii KOHTPOJb Pa3BUTHS PACTEHUH, >XKHBOTHBIX W YeEJOBEKa, a TakkKe (PU3NOIOTHIECCKUX
MIPOIIECCOB, TOBENEHUS W KOTHUTHUBHBIX (yHKIUH. ['eHeTndyeckne MeXaHW3MBl CHMOMOTeHe3a, MEXaHH3MBI
BSaI/IMOI[eI\/'ICTBI/ISI «XO0341H — MapasuT» U «XO34HUH — MI/IKpO6I/IOM». I'eneTnyeckue aceKThI KOHTPOJISA U UBMCHCHU A
HACJICJICTBCHHON MH(POPMAIINU B TIOKOJICHUSAX KIIETOK M OPTaHU3MOB.

JdemoncTpanuu

IlopTpetsi: I'. Menaens, T. Mopras.



Ta6mumnbt u cxeMbl: «IlepBErit 1 BTOpO#A 3aKk0HEI MeHnens», « Tpernit 3akoH MeHens», « AHaTU3UPYIoIIee
ckpemuBanue», «HemnonHoe momuHupoBaHuey, «CIEIUICHHOE HACIICOBAaHUE TMPU3HAKOB Y JPO30(HUIBDY,
«l"eneruka monay, «Kapuorun demoseka», «Kapuotun apozodunsry, «Kapuotunm ntumsny, «MHOXKECTBEHHBIN
amenusMy», « BzaumoneiicTare reHoBy.

O06opyoBaHue: MOJCIb I JEMOHCTPALMU 3aKOHOB €IMHOO0Opasus TMOPUIOB IIEPBOIO IMOKOJICHHS H
pacuierieHus IpU3HAKOB, MOJIENb IS JEMOHCTPAIMU 3aKOHA HE3aBUCUMOTO HACIEIOBaHUS MIPU3HAKOB, MOJICNb
IUIS  IEMOHCTpAIlMU  CIIETDICHHOTO HAcIeNOBaHHUS IPU3HAKOB, CBETOBOW MHKPOCKOI, MHKpPOIpenapar:
«Jlpo3odmmay.

[pakTuueckasi padora «l3yuenue pe3yabpTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS Y APO30(DUIBD).

[pakTuueckasi padora «lI3yuenue pe3ynbTaToB JUTHOPUAHOTO CKPEUTUBAHMS Y TPO30(UITBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHUYHBOCTHU

BsaumogeiictBue reHotuna u cpenbl npu (popmupoBaHuu ¢peHoTuna. V3MEHYMBOCTH MPU3HAKOB.
KauecTBeHHbBIE U KOJIMYECTBEHHBIEC IPU3HAKU. BUbl N3MEHUMBOCTU: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MoaudukalinoHHas U3MEHYUBOCTh. PoJib cpeibl B POpMHUpPOBAaHUY MOAM(PHUKAIIMOHHONW M3MEHYHMBOCTH.
Hopma peakuumu mnpusHaka. Bapuanuonsslii psg w BapuanuonHas kpusas (B. Moranncen). CaoiicTBa
MOAU(DUKAIMOHHON H3MEHUYNBOCTH.

I'eHoTrmueckass M3MeHUYNBOCTh. CBOWCTBA T€HOTHIIMYECKOW W3MEHYHMBOCTH. BUIbI reHOTHIHYECKOM
M3MEHYMBOCTU: KOMOWHATHBHAS, MYTAI[MOHHAS.

KoMmOuHaTuBHas M3MeHUYMBOCTh. Meii03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHYHBOCTH.
Ponp koMOMHATHBHOW N3MEHYHBOCTH B CO3J]aHUH T€HETUIECKOTO pa3HOOOPAa3Hsl B Ipeieax OJHOTO BUA.

MyTanoHHass W3MEHYMBOCTh. BUabl MyTanuid: T€HHBIE, XPOMOCOMHBIEC, T¢HOMHbIC. CIIOHTaHHBIE H
WHIYIUPOBAaHHBIE MyTalluu. SlnepHble U LUTOILUIa3MaTHueckue MyTaruu. CoMaTUYecKue U IMOJIOBbIE MYyTalluu.
[IpuunHBEl BO3HUKHOBEHHSI MyTalil. MyTareHsl U UX BIUSHUE Ha OPraHU3Mbl. 3AKOHOMEPHOCTH MYTallMOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKHX pSAIOB B HacieAcTBeHHOM m3menumBocty (H.U. BaBunon). Bresnepnas
U3MEHYHMBOCTD U HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, PONb INUSCHEMUYECKUX (AKMOpo8 8 HACIeO08AHUU U USMEHYUBOCTNU
GeHomunuueckux npusHaKo8 y OpeaHumMos.

JdeMoHcTpanuu

Iloptpetst: I'. ne ®pus, B. Uoranucen, H. Y. BaBuios.

Tabmumpel 1 cxembl: «Buapl n3MeHYnBOCTHY, «MoOauQHUKAIOHHAS W3MEHYHBOCTEHY, «KomMOMHaTHBHASA
M3MEHYHMBOCTEY, «Meio3y», «OmiomoTBopeHuey, «I eHeTndecKkre 3a00JIeBaHMsI YETI0BEKaY, « BUIBI MyTaIuiiy.

OO0opynoBaHUE: )KUBbIE U TepbapHbIe 3K3EMIUIIPhl KOMHATHBIX pacTeHUl, pucyHKH (dotorpadun)
’KUBOTHBIX C Pa3JIMYHBIMU BUIAMH U3MEHUYHUBOCTHU.

JladopaTtopHass padora «lcciaenoBaHne 3aKOHOMEPHOCTEH  MOAM(PUKANMOHHOW W3MEHUYHBOCTH.
ITocTpoeHune BapUallMOHHOTO psiia U BApUALIMOHHON KPUBOM».

[pakTuueckast padora «MyTauu y 1po30¢p bl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTuka 4yenoBexa

Kapuorun uenoseka. MexnyHapoiHas mporpaMmMa HcciaeloBaHMs TeHOMa YelloBeKa. MeTo bl N3yueHus
TCHETHKH 4YeJIOBEKa: I'€HEaJOrMYeCKUd, ONM3HELOBBIH, IUTOTCHETHYECKHH, MOMYJISILHUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIpHO-TeHeTH4Yecknil. COBpEeMEHHOE OIpe/leieHne TEeHOTHIA: IIOJTHOTEHOMHOE CEeKBEHHPOBAHHE,
TCHOTUIIMPOBaHUE, B TOM uucie ¢ momomibto [11[P-anannza. HacinencrBenHsie 3a0osieBanus yenoBeka. [ eHHbBIE U
XpOMOCOMHBIE 00JIE3HH UesioBeKa. bone3Hu ¢ HacneACTBEHHON NPeapacoiokeHHOCThI0. 3HAYeHNE MEIULIMHCKON
IFEHETUKH B IPEJOTBPALIEHUM M JICYEHWH TIEHETUYeCKuX 3a00JIeBaHUM uenoBeKka. MeOUKO-TeHeTH4eCcKoe
KOHCyIbTHpoBaHHe. CTBOJIOBBIE KIETKH. [IOHATHE «TeHEeTHUECKOro rpy3a». DTHYECKHE acTIeKThl UCCIIEeIOBaHUN B
00JIaCTH PeJaKTHPOBAHHS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckne (akTOphl MOBBILIEHHONW YYyBCTBHTEJIBHOCTH YEJIOBEKA K (PM3MUYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKpYXKarolien cpebl. [ eHeTnyeckas mpeapacioioKeHHOCTh YeTOBeKa K MaTOJIOTHSIM.

JdeMoHncTpanuu

Tabnuuel u cxembl: «Kapuotun denoBeka», «MeToabl U3yYeHUs] TEHETHUKH YeJIoBeKa», «l eHeTmueckue
3a00JIeBaHUS YEIOBEKaY.

IIpakTuyeckast padora «CocTaBieHNe U aHAJIN3 POJTOCIOBHON.

Tema 15. Cesiekuusi OpraHu3sMoB

JlomecTukanus u ceneknus. 3apokaeHue cenekuuu 1 nomectukanuu. Yduenue H. 1. Basumosa o Llentpax
MIPOUCXOXKICHUS M1 MHOTO0O0Opa3us KyJIbTypHBIX pacTeHHid. POk ceneknuu B CO3JaHUH COPTOB PACTCHHI U TTOPOJT
)kUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HAcJeACTBEHHONW u3MeHUYMBOCTH H.
. BaBmiioBa, ero 3HaY€HUE /IS CEICKITMOHHON PabOTHI.



Meronpl ceneKmMOHHON paboThl. VCKYCCTBEHHBIH OTOOp: MAacCOBBIM W HWHAWBHAYAIBHBIA. DTaIlbl
KOMOMHAIIMOHHON cenekiuu. McmbiTaHue npou3BomuTesield mo moromMctBy. OTOOp MO TEHOTHITY C TOMOIIBIO
OLICHKH (peHOTHUIa TOTOMCTBA U OTOOP IO TEHOTHITY ¢ TToMo1bto aHanu3a JJHK.

HckyccTBeHHBIN MyTareHes Kak MeTO]l CENIEKIIMOHHON paboThl. PagrannoHHbI 1 XUMUYECKH MyTareHes
KaK HMCTOYHUK MYTalUi y KyJIbTYpHBIX (popMm opranm3moB. Mcmonp3oBaHHE T€HOMHOTO PEAAKTHPOBAHUA U
MeToa0B pekoMOrHaHTHEIX JJHK 115t momy4eHust ucXxoaHoro Marepuana ajsl CeNeKInH.

[lony4yenue nommruionnos. BuyTpuBuumoBas rubpunuzanms. bBanM3kopoacTBEHHOE CKpeLIMBaHUE, WIIH
nHOpuanHT. HeponcTBeHHOe ckpemmBaHue, Wi ayTOpunuHr. l'erepo3mc m ero mpuymHbl. lcmonp3oBanue
rerepo3uca B ceiekuuu. OtnanéHHas tuOpuamsanus. [lpeogoneHue Oecruiofnsi MEXBHIOBBIX THOPHIOB.
JlocTH)KeHUs CeNEeKUN PaCTEHUH U )KUBOTHBIX. «3€1EHAS PEGONIOYULY.

CoxpaHeHHE U H3yYeHHE T€HETHYECKUX PECypCcOB KyJIbTYPHBIX PACTCHUI M MX OUKUX POIOMUYEH IS
CO3JIaHHsI HOBBIX COPTOB M THOPHIOB CENBbCKOXO3SMCTBEHHBIX KYIBTYp. M3yuenue, coxpaneHnue u ynpagieHue
2EeHEeMUYECKUMU Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U  NPOMBICIO8bIX JHCUBOMHBIX 68 YENAX VAYUUleHUs
CYWecmsyoumux 1 co30anus HO8bIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCLe C NPUMEHEHUEM COBPEMEHHBIX MEMO0O08
HAYYHLIX UCCTe008aHUL, NEePed08blX Udell U NePCNEeKMUBHBIX MEXHOL02UI.

JdeMoHcTpanuu

Hoprpetei: H. Y. BaBunos, 1. B. Muuypun, I'. J. Kapneuenxo, II. II. Jlykesinenko, b. JI. Acraypos,
H. Bopnoyr, JI. K. benses.

Tabmuiel 1 cxeMmbl: «L{eHTpBI MPOMCXOXKIEHHS W MHOT000pa3Hs KyJIbTYpHBIX pacTeHHi», «3aKOoH
TFOMOJIOTMYECKHX PSIOB B HACIEACTBEHHON M3MEHYMBOCTIY, « METObI celleKuum», « OTnanéHHas THOpHIu3aus»,
«MyTareHesy.

JlabopaTopHas padora «/3ydyeHne copToB KyJIbTypHBIX PaCTEHUN U MOPOJ JOMAITHUX KUBOTHBIXY.

JlabopaTtopHas padora «/3yueHre METOIOB CENEKIIUU PACTCHUIY.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Ikekypens « OCHOBHBIE METOJIBI M IOCTIKEHUS CEJIeKIINH PACTEHUH M )KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIHIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIBHBINA YYaCTOK, B TEIUIMYHOE X03HCTBO, B 1a00PaTOPHIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEXHOJIOTHSI M CHHTETHYECKAS] OHOJIOTHUS

OOBeKTHI, HCTIOIB3yEeMbIE B OMOTEXHOIOTHH, — KJIETOUHBIC U TKAHEBbIE KYJIbTYpPhl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaguruoHHas OMOTEXHOJOTHS: XJIeOONEeYeHre, MONydYeHHe KHCIOMOJOYHBIX MPOIYKTOB,
BUHOIEHe. MUKpoOHoIoruueckuii cuuTe3. OObeKThl MUKPOOHOJIOTHYECKUX TeXHOIorui. [Ipon3BoacTBo Oelka,
AMUHOKHCIIOT ¥ BUTAMUHOB.

Co3iaHue TeXHOJOTUi U UHCTPYMEHTOB LIEJICHAIIPABICHHOI'O U3MEHEHUSI U KOHCTPYHUPOBAHUS TEHOMOB C
LEeTbI0 TIONYYeHHWs OpPTraHW3MOB W WX KOMIIOHEHTOB, COJIEpKalldX He BCTPEYaroIuecss B TMPHPOJE
OMOCHHTETUYECKHUE MyTH.

Knerounast wrxeHepusi. MeTonbl KyJIbTYpbl KIETOK W TKaHEW pacTeHHWH W KUBOTHBIX. KpmoOaHkwu.
Comarnueckasi THOpHOM3aIMsl W coMaTHdecKuii 3MOpuoreHes. lcmonp30BaHHWE TaIUIONIOB B  CEJIEKIHAN
pacrenuii. [lonyuenue MOHOKIOHANbHBLIX aumumen. Fcnonv3zoeanue MOHOKIOHANbHBIX U  NOJUKAOHATLHLIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIJIOAOTBOpPEHHE. PEKOHCTpyKuHMs SHUEKIETOK M KIOHHUPOBaHHUE
JKUBOTHBIX. MeToa TpaHCIDIAaHTAlMU  sfep KIETOK. TexHono2uu  0300p0GieHUs,  KYIbMUBUPOBAHUS U
MUKDPOKIIOHAILHO20 PASMHONCEHUS CeNbCKOXO03AUCMBEHHbIX KVIbIMYD.

XpomocoMHasl ¥ TeHHast HHKeHepHs1. VICKycCTBEeHHBIN CHHTE3 T'eHa K KOHCTPYHPOBAaHHE PEKOMOMHAHTHBIX
HHK. Cozoanue mpanceennvix opeanusmos. JJoCTHREHUS U IEPCIEKTUBB XPOMOCOMHOM M T€HHON MH)XEHEPUH.
DKOJIOTHYECKHE ¥ STHIECKHE TPOOIeMbl TEHHOW WHXEHEPHH.

Menuinuackue  OMOTEXHOIOTHH. [Moctrenomuass  nudpoBas  MeIUIUHA. ITIP-nuarnocTuka.
MeTabonoOMHBIH aHaIu3, TeHOLEHTPHUUECKUH aHaJIu3 MIPOTeOMa YeJIOBEKa JUI OLIEHKH COCTOSHHS €r0 310POBbsL.
Hcmonp3oBanne CTBOJNIOBBIX KJIETOK. TaprerHas Ttepamus paka. 3D-OmowmmxkeHepus s pa3paboTKH
(byHIaMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/1aHUsI KOMIUIEKCHBIX TKaHEeW coYeTaHneM TE€XHOJIOTHUH
TPEXMEPHOT0 OMONPUHTUHTA U cKadPOIIAMHTa U PELICHHUS 3a/1a4 IepCOHATU3UPOBAHHONW MEIUIIMHBL.

Co3nanne BEKTOPHBIX BaKIWH C IEJIbI0 OOecriedeHnss KOMOWMHHPOBAHHOW 3allUThl OT BO30YIHUTENEH
OPBH, ycraHOBieHHE MOJNEKYJSIPHBIX MeXaHW3MoB (QyHkunorupoBanusa PHK-cogepxammx BUpycOB,
BBI3BIBAIOIINX 0C000 OmMacHbIe 3a00JIeBaHMUS YEIOBEKA U JKUBOTHBIX.

JdemMoHncTpanuu

Tabmuip! 1 cxeMbl: «Mcnonp30BaHIEe MUKPOOPTAHU3MOB B IPOMBIIINIEHHOM TIPOU3BOACTBEY, «KiteTounas
HWHXEeHepHs», «[ eHHas HHKeHepus».

JlaGopaTopHast padora «l3ydeHne oObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IlonyyeHre MOIOYHOKHUCIBIX POAYKTOBY.

IKeKypeus «broTexHoIorus — BaXKHEHIIIas MPON3BOANTEIbHAS CHUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO).



11 KJIACC

Tema 1. 3apo:knenne U pa3BUTHE IBOJTIONMOHHBIX MPEACTABIEHUH B OMOJIOTHH

OpomonnonHast Teopust Y. JlapBuna. [Ipeanocsiikyd BO3HUKHOBEHMs AapBUHU3MA. JKW3HB M HaydHas
nearenbHocTh Y. JlapBuHa.

JBrxymme cuitbl 3Bosonny BUAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHBHOCTH Pa3MHOXEHHS OPTaHU3MOB,
HaCJIeICTBEHHAS! H3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHNE, ECTECTBEHHBIH I HCKYCCTBEHHBIN OTOOD).

Odopmienne cunterndeckoit Teopun 3poirornun (CTD). HelitpanbHas Teopust sBomtoruu. CoBpeMeHHAs
IBOIIIOLIMOHHAA OMONOTHs. 3HaYeHHE HBOJIOIMOHHON TEOPHH B (DOPMHUPOBAHNHN €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa.

JdeMoHcTpanun

Hoprtpeter: Apucrorens, K. Jlumne#t, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. KioBpe, Y. lapsun, C.
C. YerBepukos, U. U. lImansraysen, Jx. Xonaeix, J. K. benses.

TaGnuiel u cxempl: «Cucrema xxuBoit npupoas! (o K. Jlunuero)», «JlecTHuna »xuBbIX cymecTs (110
Jlamapky)», «Mexanu3m GhopMHUpPOBaHS IPUCTIOCOOICHNH Y pacTeHUI 1 )XUBOTHBIX (110 Jlamapky)», «Kapra-
cxema mMapuipyta myrtemectsus Y. Jlapsura», «Haxonku Y. lapBunay, « @opMbl 60pBOBI 32 CYIIECTBOBAHUEY,
«Ilopoasl romy6eit», «MHorooOpasue KyJabTypHBIX (HOpM KammycThl», «I1opoibl JOMAaITHUX KUBOTHBIX», «Cxema
o0pazoBaHus HOBBIX BUIOB (110 Y. JlapBrHy)», «CxeMa COOTHOLIEHUS IBMXKYILUX CHJI 3BOTIOLNN», «OCHOBHBIE
[IOJIOXKEHUS CHHTETUYECKOM TEOPUHU IBOJIIOLIUI.

Tema 2. MuKpo3BOIIOLHS U €€ pe3yJbTAThI

[omymsiuust kak anmeMeHTapHas enuHUIa 3BomonuH. COBpEeMEHHBIE METOIBI OIEHKH TE€HETHYECKOTO
pasHooOpasust U CTPYKTYpHI nomyJsiiuid. VizMeHeHne reHodoH/ia MOMyJISIMK KaK 3JIEMEHTapHOE BOJIIOIMOHHOE
sIBJICHUE. 3aKOH reHeTn4Yeckoro paBHoBecus Jx. Xapmau, B. BaiinOepra.

OnemMeHTapHble (aKTOphl (ABIKYIUE CHIIBI) 3BONIONMHA. MyTanmuoHHBI mporecc. KomOmHaTHBHAS
M3MEHYNBOCTS. [Ipeli TeHoB — ciyyaiiHple HeHalpaBJIeHHbIE N3MEHEHHS YacTOT ajuleel B oMy susax. D¢ ekt
ocHoBatelns. Dpghexm OymuLiouH020 2opaviuika. CHUdICEHUEe 2eHeMUYecKo20 pa3Hoo0pasus: Npuyunsl U
creocmsus. Ilposenenue sgpgexma Opeiigha 2enog 6 bonvuux u maneix nonyiayusx. Murparun. Wzomsmus
TIOMYJISANAN: Teorpaduieckas (IpOCTPaHCTBEHHA ), OMoorndecKas (pernpoayKTUBHAS ).

EctectBeHHbIl 0TOOp — HanpaBigOImui hakTop BoJOIKUU. DOpMBI €CTECTBEHHOT0 0TOOpa: ABMKYIIHUH,
CTaOMIU3UPYIOLINHA, paspblBaomii  (au3pyntuBHBIN). [lomoBoit orGop. Bo3HWKHOBEHHWE U HBOJIIONMSA
COLIMATBHOTO TIOBEJICHHS KIUBOTHBIX.

[Ipucnioco6ieHHOCTh OPraHU3MOB KaK pPe3yJbTaT MUKPOIBOMIONNK. BO3HUKHOBEHHE MPHUCIIOCOOIEHUH Y
opranu3mMoB. Apomopho3sl U uanoanantanuu. [Ipumepsl npucnocoOneHuil y oprann3MoB: MOP(OIOTHUECKHE,
(usnonornyeckue, OMOXUMHUYECKHE, ToBeneHIeckne. OTHOCUTENHHOCTh IIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHme Kak pe3yabTaT MHUKpPO3BOMONHMH. M3omsamus —
KIItoueBoi (pakTop BUmooOpazoBanus. [1yTu u criocoObl BUI00Opa30BaHus: ajuionarpuyeckoe (reorpaduieckoe),
CUMIIaTPUYECKOe (IKOJOTHUYECKOE), «MTHOBEHHOE» (MONWILIonau3anus, rudpunnsanus). JmuTensHOCTh
9BOITIONIMOHHBIX MTPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OUOIOTUIECKOTO Pa3HOOOpa3usl.

Ponp »BonronmoHHOM Ouonorun B pa3paboTKe HAay4yHBIX METOJOB COXpaHEHHs OuopasHooOpasusl.
MuKpOodIBOIIIONIAS W KODBONIOLHMS MAapa3uTOB W WX X03sieB. MexXaHu3Mbl (OPMHUPOBAHHS YCTOWYHMBOCTH K
AHTUOMOTHUKAM H CITOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

Hoptpertsr: C. C. YeTBepukos, 3. Maiip.

Tabmumpl u cxemsl: «MyTanmoHHass HW3MEHYUBOCTHY», «llomymsmmoHHast cTpykTypa Buaa», «Cxema
MpOosiBIICHUsI 3akoHa Xapan—BaiinOepray, «/IBHKyIIre CHITbI SBOJIOIUNY, « DKOJIOTHUSCKAs H3OJSIHS MO IISIIIUN
ceBaHCKOM Qopenn», «l'eorpaduueckass H30ISUMSA JUCTBEHHUIBI CHOUPCKON M JIMCTBEHHHLBI AAypPCKON»,
«lTomynsmoHHBIE BOJHBI YMCIEHHOCTH XHWIIHUKOB M XKepTB», «CxeMa NeHCTBHsS eCTeCTBEHHOTO OTOOpay,
«Dopmbl  OoprOBI 32 cymiecTBoBaHHWe», «UHAyCcTpHaNbHBI  MenaHu3M», <OKuBBIE  HCKOTaeMBbIey,
«ITokpoBUTENBCTBEHHASI OKpacka XUBOTHBIX», «lIpegynpexnaromas okpacka >KUBOTHBIX», «Dusnomoruyeckue
amarrauny, «llprcrnocobaeHHOCTh OpraHU3MOB U €€ OTHOCUTENBHOCTEY, « Kputepun Buaa», « BUabl-IBOHHUKNY,
«CtpykTypa BHIa B TIpupoae», «CrocoOsl BumooOpa3oBanusy, «I eorpadudeckoe BUI000pazoBaHue TPEX BUIOB
JaHpIIeH», «JKOJIOTHUECKOe BUA000pa3oBaHUE BUAOB CHHUIL, «llomummonnsr pactenuit», «KamycTHo-
peneyHsbIi THOPUIY.

Oo6opynoBaHue: repOapuy pacTeHUH, KOJUICKITMM HACEKOMBIX, 4Uydeda NTHI] U 3BEped ¢ IpUMepaMu
Pa3NUYHBIX TPHUCIIOCOOICHUH, Yydena NTHIl M 3Bepeil pa3HbIX BUIOB, repbapuu pacTeHUil OMU3KUX BHUIOB,
00pa30BaBIIUXCS PAa3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHas padoTa «BrIsBIeHNE N3MEHINBOCTH y OCOOEH OHOTO BUIAY.

JlaGopaTopHast padora «IIpucrnocobieHns OpraHu3MOB M UX OTHOCHTENbHAS 11eJeCO00pa3HOCTDY.



JladopaTtopHas pa6oTa «CpaBHEHHE BUAOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosionust U eé pe3yJIbTaThl

Mertonbl U3y4yeHHs1 MaKpo3IBoIOLMHU. [laneoHTomornueckre MeToIsl U3ydeHus 3Boitonuu. Ilepexonusle
(hopmbI 1 HUITOTECHETHIECKHE PSIBI OPTAHU3MOB.

Buoreorpaguueckue MeToapl u3y4deHus 3Bontonuu. CpaBHeHHE QIIOPH U (ayHbl MATEPUKOB U OCTPOBOB.
Buoreorpaduueckue odnactu 3emnn. BUnbl-3HAEMUKN U PETTUKTHIL.

OMOPHONIOTHYECKUE H CPAaBHUTEIHHO-MOPQHOJIOTHYSCKHE METOJbI W3yUEHHS JBOJIONMHU. | eHeTHUECKHUe
MeXaHU3MBI 3BOJIIOLUKM OHTOTEHE3a U TOSIBICHHUS 3BOJIOIHMOHHBIX HOBIIECTB. | OMONIOTHYHBIE M aHAJIOTHYHEIE
oprasbsl. PyumenTapHble opransl 1 aTaBu3Mbl. MOJIEKYJIIPHO-TeHETHUECKHE, ONOXUMHUYECKUE U MAaTeMaTHIECKIE
METOAbI M3y4eHus! 3Bomouun. ['omonorndneie redpl. COBpEMEHHbBIE METOABI IOCTPOSHHS (DHUIOT€HEeTHIECKUX
JICPEBBEB.

XpOMOCOMHBIE MyTallM{ U 3BOJIOLHUS TEHOMOB.

OO6mue 3aKkoHOMEpHOCTH (TIpaBUiIa) ABOMONUH. [Ipunyun cmenvl @yuxkyui. HeoOpaTuMocTh BOIIONNH.
AnanTtuBHas paauanysi. HepaBHOMEpHOCTh TEMITOB SBOJOIHH.

JdeMoHcTpanuu

Hoptpetri: K. M. Bap, A. O. KoBanesckuii, ®@. Mromnep, 3. ['ekkensb.

Tabmunbl u cxeMbl: « DUIIOTEHETHISCKUN Ps JIOMAaINy, «APXEONTEPHKCY, «3BEpo3yOble SIIEPH»,
«Creronedans», «Punnopute», «CeMeHHBIE TAanOpOTHUKHNY», «buoreorpaduyeckue 30HbI 3emim», «petid
KOHTHHEHTOB», «Penuktely, «HavanbHele cTaguu SMOPHOHAJIBHOTO pPAa3BUTUS IO3BOHOYHBIX >KUBOTHBIXY,
«['omos0rNYHbIE U aHAJIOTHYHBIE OpraHb, «PynuMeHTs», « ATaBU3MBI», « XpOMOCOMHBIE HAOOPHI YEIOBEKA U
mMIan3e», «[ TaBHbIe HalpaBICHUS SBOIIONHIIY, «O0IIHe 3aKOHOMEPHOCTH BOJIOIIHN.

O6opynoBanme: KOJUIEKINH, FepOapuu, MyJISHKA MICKONAEMBIX OCTaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KM3HU Ha 3eMiie

Hayunple THIOTE3BI TPOUCXOXKIEHUS JXKM3HM Ha 3emie. AOHoreHes W maHcnepmus. JloHaydHbIe
MIPENICTABICHUSI O 3apOKACHUU KM3HH (KpeanmnoHu3M). | MImoTe3a MOCTOSHHOTO CaMO3apOKIACHHS KXU3HU U e
onposepkenue onbitamu ®. Peau, JI. Cniayanianu, JI. [Tactepa. [IpoucxoxkieHue )KU3HU U aCTPOOHUOJIOTUS.

OCHOBHBIE 3Tanbl HEOPTaHUYECKOH ABOMIONUH. [ImaHeTapHast (TeosornyecKas) 3BONIOIHS. XUMUIeCKas
SBONIOIHUSA. AOHOTEHHBIN CHHTE3 OpraHWYeCKHUX BemecTB M3 Heopranmdeckux. Omeir C. Mmmiepa u . FOpm.
O6pazoBanue moauMepoB U3 MoHOMepoB. KoanepBarnas runore3a A. Y. Onapuna, rumoTe3a nepBUIHOro OyIpoHa
k. Xonpelina, renetndeckas runoresa ['. Mémnepa. Pu6oszumsl (T. Uek) u runoresa «mupa PHK» V. I'unGepra.
®dopmupoBanre MeMOpaH U BOSHUKHOBEHHE TIPOTOKIIETKH.

Uctopus 3emnm u meronsl e€ n3ydeHud. Vckomaemble opraHMdeckne OocTaTkd. ['eoxpoHomorus u eé
MeToabl. OTHOCHUTENbHAsT W a0CONIOTHAS TeOXPOHOJOTHs. [ eoXpoHOJIOrnYeckas IKaxa: 30HBI, SPbI, TEPHOMBI,
SIOXH.

Hawanpable sTampl opranmdeckod sBomonnu. llogBieHHEe W 3BONIONUS TEPBBIX KIETOK. DBOJIOIUSL
MeTabonu3Ma. Bo3HUKHOBEHHE NepBhIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKH KaK aHaJoT MEPBBIX
Ha 3emiie cooOiecTB. CTpoMaTonuThl. [IpokaproThl ¥ 3yKaprOTEHI.

[Ipouncxoxmenue s3ykapuoT (CHMOHOTEHe3). DBOIIOIMOHHOE TIPONCXOXKACHNE BUPYcoB. [Iponcxoxnenue
MHOT'OKJICTOYHBIX OPraHn3MOB. Bo3HUKHOBEHNE OCHOBHBIX T'pyIin MHOTOKJIETOUYHBIX OpPraHU3MOB.

OCHOBHBIE ATaIbl 3BOJIOIMH BEICIIUX pacTeHuil. OcHOBHBIE apoMOopd o3kl pacTeHuii. Beixo pacTenuii Ha
cymy. IlosiBleHHE CHOpPOBBIX PACTEHHHA W 3aBoeBaHHe UMHU cylmd. CeMeHHble pacTeHus. [IpoucxoxaeHue
LIBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl 3BOJIOIMH JKUBOTHOTO Mupa. OCHOBHBIC apoMOp(o3bl )KUBOTHBIX. BeHpckas ¢ayHa.
KemOpuiickuii B3pbIB — IOSBIICHHE COBPEMEHHBIX THUIOB. [lepBhle XOp1oBbIC )KUBOTHBIC. JKU3HE B BOJIE. DBOIONUS
MMO3BOHOYHBIX. IIponcxoxmenne ampuouii u pentuinuii. [IporucxokaeHre MICKOTUTAOMMX U MTHI. |IpuHIHIT
KJII04YeBOr0 apoMopdo3a. OcBoeHUE 0€CITO3BOHOYHBIMY U TTO3BOHOYHBIMH dKHUBOTHBIMU CYIITH.

Pa3BuTue xu3HM Ha 3emiie MO 3paM U MEpUOAaM: apXel, NpOoTepo30H, Maneo30i, Me3030HM, KaltHO30M.
OO0mas xapakTeprCTHKA KIIMMAaTa ¥ Te0JIOrHIecKuX nporieccoB. [losBieHne u paciBeT XapaKTepHbIX OPraHU3MOB.
YrneoOpa3oBaHue: ero yCIOBUS U BIUSHIE HA Ta30BbI COCTaB aTMOC(EPEHI.

MaccoBsle BbBIMHPAHUSA — DBKOJOTMYCCKUEC KPU3UCHI IIPOULIOTO. HpI/I‘-H/IHI)I n CJIeAdCTBHA MAaCCOBBIX
BbeIMHUpaHuii. COBpeMEHHBIN 3KOJIOTHIECKUN KPHU3HC, ero ocooeHHoCTH. [Ipobiema coxpaneHus OnopazHooOpasus
Ha 3emiie.

CoBpeMeHHas cucteMa opraHuveckoro mupa. [IpuHIMIIEI Kiaccupukanuu opraHu3MoB. OCHOBHEIC
CHUCTEMATHUYECKHUE TPYIIIBI OPTraHU3MOB.

JdemoncTpanuu

Hoprpeter: @. Pequn, JI. Cnammannann, JI. [Tacrep, M. U. MeunnkoB, A. W. Omapun, Jx. XomaeiH,
I'. Ménnep, C. Mumnep, I'. IOpu.



Ta6munbt u cxembl: «Cxema onbita @. Penmy», «Cxema ompita JI. [lacTepa 1mo n3ydeHHIO caMo3aposKIeHUS
xu3Hw», «Cxema ombita C. Mmiepa, I'. FOpu», «Otanbl HeopraHM4ecKoil 3BOIOIUNY, «I €0XpoHOoJIorHYecKas
mkana», « HauanpHble 3Tamnsl opranndeckoi sBomonum», «Cxema 00pa3oBaHHs dYKapHOT MyTEM CUMOUOTEHE3a»,
«Cucrema xuBo# pupoas, «CTpoeHne BUpyca», «ApoMopdo3bl pacTeHnit», «PuanoduTs, «OIHOKIETOYHBIC
BOJIOPOCINY, «MHOTOKIETOUYHBIE BOIOPOCTN», «Mxmy», «llamopoTaukm», «I'onocemennbie pacTeHus», « Oprassl
LBETKOBBIX pPacTeHUil», «Cxema pa3BUTUSI >KUBOTHOTO MHUPay, «ApoMOpQO3bl KUBOTHBIX», «lIpocreifmmey,
«KumeunonosnoctHeiey, «Ilnockue uepBu», «Unenucronorue», «PeiOb», «3eMHOBOIHBIE, «]IpecMbIkatoecs»,
«IItuupy, «Mnekonuraroiuey, «Pa3BuTue ®KuU3HU B apXeUCKOH 3pe», «Pa3BUTHE KU3HU B TPOTEPO3OUCKOH 3pe»,
«Pa3BuTHe XU3HU B NAJICO30UCKOU 3pe», «Pa3BuTHE >KM3HU B ME3030HCKOH 3pey», «Pa3BuThe XH3HU B
KaiHO301cKOM 3pey, «COBpeMEHHAs CUCTEMA OPTAHUYECKOTO MUPAY.

O6opynoanue: repdapun pacTeHUH Pa3INYHBIX OTJAENIOB, KOJUICKIIMH HACEKOMBIX, BIaXKHbIE IPETIapaThl
KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUH HUIJIOKOKUX, CKEJIEThl TO3BOHOYHBIX KMBOTHBIX, Yydesa NTHIl U
3BepeH, KOJUIEKIIMU OKaMEHEIOCTEH, MOJIE3HBIX UCKOIIAEMBIX, MYJISKH OPraHMUECKHUX OCTaTKOB OPTaHN3MOB.

Buprtyaabnasi saboparopHasi padora «MoaenupoBanue onblToB Mumnepa—lOpu 0o wu3ydeHuro
a0MOTEHHOTO CHHTE3a OPTAaHUYECKUX COCTMHEHUH B IEPBUIHON aTMOChepe».

Jla6opaTopHasi pa6oTa «/3ydyeHue u onrcaHne UCKOMAeMBbIX OCTaTKOB JPEBHUX OPraHU3MOBY.

I[pakTuyeckas padora «lI3yueHne 0COOCHHOCTEH CTPOSHHS PACTEHUH Pa3HBIX OTICIIOBY.

IIpakTHyeckas padora «l3yueHne ocoOeHHOCTEN CTPOCHUS II03BOHOYHBIX JKUBOTHBIX).

Tema 5. IlpoucxosxkaeHue 4ej0BeKa — AaHTPOIOTeHe3

Paznens! u 3amaun anTpononorui. MeToap! aHTPOITOIOTHH.

CraHOoBNEeHHE TPEACTABICHUII O MPOUCXOXKJIEHUH dYeloBeKka. Penuruo3nsie Boz3peHus. COBpeMEHHBIE
Hay4yHbIE TEOPUH.

CXOJICTBO YeNoBeKa C KUBOTHBIMH. CHCTeMaTHIeCKOe TOJI0XKeHne dermoBeka. CBUAETENhCTBA CXOCTBA
YEeJIOBEKA C JKUBOTHBIMH: CPaBHUTEIHHO-MOPQOJIOTHIECKUE, YMOPHOIOTHICCKUE, (PU3NOIOTO-OMOXNMHUIECKHE,
ITIOBCACHYCCKUC. OTiau4ns 4eaoBeKa OT KUBOTHBIX. HpHMOXO}KI[CHI/Ie 1 KOMIUICKC CBA3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHE TOI0BHOTO MO3ra U BTOPOW CUTHAIBHON CHCTEMBI.

JBwkymme cunbl  (pakTophl) aHTpomoreHe3a: OwmoJoTHYecKHne, comnuaibHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIUAIbHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaguM aHTpoONoreHe3a. PanHue denoBexooOpas3HbIE 00€3bsHBI (MIPOKOHCYIBI) W PaHHUE
TIOHTUABI — OOIIHE TPEIKN YeII0BEKOOOPa3HBIX 00€3bsH U J0Jei. ABCTPAIIONUTEKH — IBYHOTHE TIPEIKH JIOJIEH.
YesoBeK yMeJblii, EpBbIE U3TOTOBJIEHUS OpyAuil Tpyaa. YenoBeKk NpsIMOXOASIINN U NEPBbIA BBIXOA JIIOAEH 3a
npenensl A¢ppuku. YenoBek relaennOeprckuii — OOMIMH NpegoK HEaHAEPTaTbCKOTO YeJOBEKa M YeloBeKa
paszymHoro. YenoBek HeaHAEePTAIbCKAN KaK BUJI JIFOJIEH XOJIOAHOTO KiuMarta. YenoBek pasyMHBIH COBPEMEHHOTO
THUIIA, ICHUCOBCKUI YeJIOBEK, OCBOCHNE KOHTHHEHTOB 3a npeenamu Adpuku. [lameoreneTrka u rmajacoreHOMHKA.

DBOMIONMSI COBPEMEHHOTO 4YeJloBeKa. EcTecTBeHHBIH OTOOpP B MOMYISLUSAX 4esloBeKa. MyTalHOHHBIHA
mporiecc U noiaumopdusm. IlomymsiiroHHBIE BOJNHBI, Apelid TeHoB, murpamnus U «3((HEeKT OcHOBaTens» B
MIOMYJISIIASX COBPEMEHHOTO YeI0OBEKa.

Uenoseueckue pacel. Ilonsitue o pace. bompimme pacel: eBporeougHas (€Bpasuiickas), aBCTpalio-
HerpouaHas (3KBaTOpualibHAasi), MOHTOJIOUAHAs (a3UaTCKO-aMepUKaHCKast). Bpems U myTu pacceneHus 4eaoBeKa
o ianere. EquHCTBO yenoBedeckux pac. HaydaHast HecocTosTeTbHOCTE pacu3Ma. [IpucmocobneHHOCTh YenoBeka
K pa3HBIM YCJIOBHSIM OKpY’Karomel cpensl. Biusane reorpadudeckoit cpensl u aperida reHoB Ha MOP(HOIIOTHIO U
(pU3MOIIOTHIO YeTOBEKa.

MexmuciuiuinHapHble  METOAbl B (pu3MUeckoil (OMOJOTMYECcKOi) aHTPOMOJOTHH. DBOIIOIMOHHASL
AHTPOTIONIOTHS W TaJEOAHTPOIONOTHS YeIOBeUeCKUX MOmynannid. broconnanbHble HCCIENOBAaHUA TPUPOIBI
yenoBeka. McceaoBanue KOBOIOMH OHOIOTHUECKOTO M COLMAFHOTO B YeJIOBEKE.

JdeMoHcTpanun

Hoptpetwi: Y. apsuH, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuiel u cxeMbl: «MeTOABl aHTPOMOJOTHNY, «[ O0JOBHOW MO3r UenoBeka», «UYeroBexooOpas3HbIe
00e3bsHbI», «CKelner dYenoBeKa M CKeJeT IIUMITaH3e», «PyIUMEHTHI W aTaBU3MbD»y, «/IBHOKyIIHE CHIIBI
AHTPOTIOTeHE3a», «DJBOJIOIMOHHOE JIPEBO YEIIOBEKa», «ABCTpajonuTek», «YemoBek ymenblit», «Yemosek
TIPSIMOXOISIIIHINY, «JleHncoBckmi yenmoBek» «Heanaepranbisny, «KpoMaHbOHIIEDY, «IIpenkn demoBekay, « ITamsl
3BOJIIOLIMH YeJI0BEKa», «Packl yemoBekay.

O6opynoBaHue: MyJSDKA  OKaMEHEJIOCTeH, TPeIMETOB MaTepHUalbHOH KyJNbTYyphl TPEIKOB YeIOBEKa,
penpoaykiiu (oTorpadun) KapTUH ¢ MEPOIOTUISCKUMH M OMOJICHCKUMH CIOKETaMH ITPOUCXOKICHHUS YEIIOBEKa,
¢dororpadun HaxXOJOK HCKOMAEMbIX OCTATKOB YEIOBEKa, CKEJET YelloBeKa, MOJeNb Yeperna 4YeJoBeKa W depera
LIMMITaH3€, MOJIENb KHUCTH YEIOBEKA U KUCTH LIIMMITaH3€, MOJIENIN TOpca MPEIKOB YeIOBEKa.

JlaGopaTopHasi paborta «/3ydeHne OCOOCHHOCTEW CTPOEHHsS CKelleTa 4eJOBEeKa, CBA3aHHBIX C
MIPSIMOXO0XKIEHUEM.

IIpakTuyeckast padora «l3yueHne 3KONOrHYECKUX aAANTALMI YEIOBEKa.



Tema 6. DK0JIOTHS — HAYKA O B3aUMOOTHOLIEHHSIX OPraHM3MOB M HAJOPraHM3MEHHBIX CHUCTEM C
OKpYyxkamuieii cpeaoi

3apoxaenne u pazButue sKooruu B Tpynax A. 'ymbonpara, K. @. Pymnse, H. A. CeBeprioBa, 3. ['ekkens,
A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxongoruu. CBsi3b SKOJIOTHH C IPYTUMU HAyKaMHu.

Mertonst skonoruu. Ilonesbie HaOMOAEHNS. DKCIIEPUMEHTHI B SKOJIOTHH: IIPUPOJIHBIE U Ja00OpaTOpHBIE.
MopenupoBaHue B 3KOJIOTUHA. MOHUTOPHHT OKPYKAIOIIEH CPEbl: IOKATLHBIN, PETHOHAIHHBINA U TII00aTBHBIH.

3HaYeHUE SKOJOTUYECKUX 3HAHUN JUIS YeIOBEKa. DKOJOTUYECKOE MHPOBO33PEHHE KaK OCHOBa CBSI3EH
YeJI0BEeUYECTBa ¢ MPUPoaoi. DOopMHUPOBAHUE FIKOJIOTHUECKOUN KYIBTY Pl U SKOJIOTUYECKON TPaMOTHOCTH HACEICHMUSL.

JdemoncTpanuu

Hoptpetsi: A. 'ym6onbar, K. @. Pynse, H. A. CeBeprios, 3. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuipel u_cxeMbl: «Paznensr skonoruny, «MeTojbl dKoIoruu», «CxeMa MOHHTOPUHTA OKpPYKAroIIeH
cpenb.

JladopaTtopHas pabora «/3yuenue METO/IOB 3KOJIOTMYECKUX HCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpeaa 00UTAHUS

Dxoyornueckne (PakTOpel U 3aKOHOMEPHOCTH MX neicTBUsA. Kimaccupukamms SKOJOTHISCKUX (PaKTOpPOB:
abuotnveckue, OMOTHYECKHE, aHTpOMoreHHble. O0Ire 3aKOHOMEPHOCTH ACUCTBHSA AKOJOTHYECKHX (PAKTOPOB.
[IpaBuno wmuammyma (K. ldopenrens, 1O. JIubux). TonepantHOCTh. IBPHOMOHTHBIE M CTCHOOMOHTHBIE
OpTaHHU3MBI.

Abuotnueckue (akropsl. CBeT Kak 3KoJIOTHUECKUI (akTop. JlelicTBue pa3HBIX YYacTKOB COJHEYHOTO
CIIEKTpa Ha OpPraHU3MBbl. DKOJOTMUECKUE TPYIIIBl paCTEHUH U KUBOTHBIX MO OTHOIIEHHIO K cBeTy. CUrHasbHas
pois cBeTa. POTOMEPHOIN3M.

TemmnepaTypa kak 3xojoruueckuii paxrop. [eiictBue Temmeparypbl Ha opranu3Mel. IlolkuIoTepMHbie U
FOMOMOTEpMHBIE OpPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHocTh Kak sxonmorudeckuii paktop. [IpucrmocobneHus pacTeHnid K MOAEpKaHUIO BOJTHOTO OayiaHca.
Knaccudukarms pacteHnii o OTHOIIEHHUIO K Bojie. [Ipucioco0nenns )KUBOTHBIX K H3MEHEHNIO BOJHOTO PEXXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IMOYBEHHAsA, INIyOMHHAS IOJNOYBCHHAS,
BHyTpHOpranuzMeHHas. DU3MKo-XxMMHUYecKne OCOOEHHOCTH cpeA oOuTaHus opraHu3MoB. [IpucnocoGieHus
OpPTraHM3MOB K )XKH3HH B Pa3HBIX Cpelax.

buonornuyeckue purmel. BremnHwe wu BHyTpeHHHE puTMBL. CyTOYHBIE W TOJWYHBIE PHUTMBI.
[Iprcnoco6IeHHOCT OPTaHIU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHUHN JKU3HU.

YKvznennsie popmel oprann3MoB. [lorsTre 0 )xu3HeHHOH hopme. XKu3HeHHBIe (OPMBI pACTEHHUH: epeBbs,
KYCTapHUK{, KyCTapHWYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHWE TpaBbl. JKW3HEHHBIE (OPMBI >KUBOTHBIX:
THIPOOUOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

Buotnueckue pakTopsl. Buasl OMOTHUECKUX B3aMMOJACHCTBUI: KOHKYPEHIHS, XUIIHUIECTBO, CAMOMO3 U
ero Qopmer. Ilapazutm3Mm, Koomepanus, MyTyaJin3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HAXJICOHUUYECTBO).
Herpoduueckne B3aumopelictBus (Tonmueckue, ¢opuueckue, ¢abpuueckune). 3HaueHHE OMOTHYECKUX
B3aMMOJICHCTBUM 1JIsl CYILIECTBOBAHHS OPTaHU3MOB B cpeie oouTanus. [IpHHINI KOHKYPEHTHOTO UCKIIOUEHHS.

JdemMoHcTpauuu

Tabmuiel 1 cxeMbl: «Okojorudeckue (akrtops», «CBETOBOW CHEKTP», «OKOJIOTHYECKHE TPYIIIbI
KUBOTHBIX TI0 OTHOIIEHUIO K CBETY», «TEIUIOKPOBHBIE JKUBOTHBIE», «XOJOJHOKPOBHBIE IKUBOTHBIEY,
«Du3noNoTHYeCKUe aJanTalul KUBOTHBIX», «Cpelsl OOWTaHWS OpPraHu3MOB», «bHoONOrMYecKue PUTMEBD),
«OKuzneHnsie GopMBbI pacTeHH», «Kn3HeHHBIE POPMBI KUBOTHBIX», « DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECay,
«9JkocucteMa xBoitHoro secay, «llemn mnwuTanmsy, «XunHIdecTBo», «Illapasutuzmy, «KoHKypeHIHIY,
«Cum0Oun03», «KommeHcammsmy.

O6opyznoBanue: repdapud  pacTeHW W IHKUBOTHBIX, TPHUCIIOCOONEHHBIX K BIUSHUIO Pa3IAIHBIX
SKOJOTHYECKUX  (PakTOpoB, TepOapuu CBETOMIOOMBEIX, TEHEMIOOMBBIX ¥ TEHEBBIHOCIHBBIX PACTCHUMH,
CBETONIIOOMBBIE, TEHENIOOWBbIE W TEHEBBHIHOCIMBBIE KOMHATHBIE pAcTeHUs, TrepO0apuu M KOJUIEKIHU
TEIUTOIOONBBIX, 3UMOCTOWKHX, MOPO30YCTOWYMBBIX PACTCHWH, dydena NTHII W 3Bepeid, repbapum pacTeHHi,
OTHOCSIUXCA K rurpoduram, Kcepoduram, mMe3opuTaM, KOMHATHBIE PACTEHHS NAHHBIX TPYMI, KOJUIEKIIUU
KHBOTHBIX, OOMUTAIOLINX B PAa3HBIX CpeAax, repOapuu U KOJUIEKIUU PACTEHUH U )KUBOTHBIX, 00JIaIaI0IINX YepPTaMU
MIPUCIIOCOOIEHHOCTH K C€30HHBIM M3MEHEHUSM YCIIOBUH XHU3HH, TepOapuy 1 KOJJIEKIIUN PACTEHUH W KUBOTHBIX
Pa3TMMYHBIX OJKU3HEHHBIX (OpM, KOJUIEKIWH JKWBOTHBIX, YYaCTBYIOIMIMX B PAa3IWYHBIX OHOTHYECKUX
B3aUMOJICUCTBUSIX.

JlaGopaTopHasi padora «BrIsiBICHUE TPUCTIOCOONICHUI OPraHU3MOB K BIUSHHUIO CBETa».

JlaGopaTopHas padoTa «BrIsiBieHne TprucocOOIeHM OPTAaHU3MOB K BIMSHHIO TEMIIEPATyPhD».

JladopaTopHass paboTa «AHATOMHYECKHE OCOOCHHOCTH pPACTCHHH U3 pa3HBIX MECT OOWUTaHUS».



Tema 8. DxoJsiorust BUA0B M MOMYJISIIUIA

OKOJIOTHYECKUE XapaKTepUCTUKU momymiauuu. [lomynsius kak Ouonormveckass cucrema. Polb
HEOJTHOPOJTHOCTH Cpefbl, (hHM3MUYECKUX OapbepoB M OCOOCHHOCTEH OWOJOTHM BUAOB B (OPMHPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYphl momyisinuid. OCHOBHBIE ITOKa3aTeNH TOMYJISINHA: YUCIEHHOCTh, IUIOTHOCTB,
BO3pacTHAas M MOJIOBas CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUT PAITHSL.

DKOJIOTUYECKasd CTPYKTypa momyssiiuu. OueHKa YUCICHHOCTH MOMyJisauuy. JInHaMuKa MomyJisauuu U e
perymsnusa. buoTtwdeckwii MOTEHIMAN MOMyJsAuu. MojenupoBaHUe IUHAMHUKH Tomyisanud. Kpubie pocta
YUCJICHHOCTH TIOITYJIALUU. KpI/IBI)Ie BBIKUBAHUS. PCI‘YHSIIII/ISI YUCJICHHOCTH HOHy.]BIHHfI: PoOJib q)aKTOpOB,
3aBUCSIIUX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BuaoB (r- u K-ctpaterun).

[onsitue 06 3xonmorudeckoil Hulle Buna. MecrooOutanne. MHOrOMEpHAst MOJIENb SKOJIOTHYECKOW HHIITU
k.M. Xarunncona. Pazmepsl axosiorndeckoid Huid. [ToTeHnnanbpHas U peain3oBaHHasi HUIIY.

Bun xak cucrema momymsiuid. Apeansl BUIOB. BUabl M WX JKM3HEHHBIC CTPATErHH. DKOJIOTHUECKHE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHISI I MUTPAIIHiA )KUBOTHBIX. bHONIOrHmYecKkrne HHBa3NH Yy>KEPOTHBIX BUIOB.

JdeMoHcTpanuu

Ioptpet: . WM. XaTunHCOH.

Tabmuipl U cXeMbl: « IKOJIOTHUECKHUE XapaKTePUCTUKU TOMyIsuuny, «lIpocTpaHcTBeHHas CTpyKTypa
omyisiuny», «Bo3pacTHple mrpaMuabl momysnun», «CKOPOCTh 3aceleHusT TOBEPXHOCTH 3eMIIM Pa3iIHIHBIMA
opranuzMammn», «Mogenb 3xonornyeckor Humu Jx. M. XarunHcoHay.

O6opynoBanue: repdapuu pacTEHUH, KOJIEKIIUN KUBOTHBIX.

JladopaTtopHas padota «IIprcmocoOaeHus CeMsSH pacTeHUI K PacCEeIICHUIOY.

Tema 9. Jkojorus co00mecTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiecTBa opraHu3MoB. brorieHo3 1 ero cTpykrypa. CBSI3U MeX Iy OpraHu3MamMu B OMOIIEHO3E.

Okocucrema kak oTkpeitas cucrema (A. Jx. Tercnu). DPyHKOIMOHANBHBIE OJIOKM OpPraHHW3MOB B
9KOCHUCTEME: TNPOIYLEHTHI, KOHCYMEHTHI, pelyLeHThl. Tpoduyeckue ypoBHH. Tpoduueckue Hemd M CETH.
AbGunorndeckne Onoku dkocucteM. [louBbl U MBI B 3KOcHCTeMax. KpyroBOpoT BeIIeCTB W MOTOK JHEPTUU B
JKOCHICTEME.

OcHOBHBIE TIOKa3aTenu JKOcHCTeMBbl. bromacca W MpOAyKUMA. OKOJOTHYECKHE NHPaMHIbl YHCEN,
Oromaccsl 1 SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @rykmyayuu. HarpaBieHHbIe 3aKOHOMEPHBIE
CMEHBI COOOIIECTB — CyKleccud. [lepBUYHBIE M BTOPHYHBIC CYKIIECCHM M WX NPUYUHBI. AHTPOINOTCHHBIC
BO3CHCTBHA Ha cykueccuu. KmumakcHoe coobmiectBo. bropasnooOpasue u monHoTa KpyroBopoTa BEIIECTB —
OCHOBA YCTOWYHBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMEBI. DKocuUcmeMbl 03Ep U peK. DKocucmembvl MoOpell U 0KeaHo8. IKOCUCIeMbl MYHOPD,
Jlecos, cmeneti, nyCmulHb.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucTeMa. ArpoueHo3. Paznuuus Mexay aHTPONOTCHHBIMH M
MIPUPOTHBIMA IKOCHCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI — ypOodkocucteM. [opoackas ¢uopa wu  ¢ayHa.
CunanTponm3auusi TrOpoAckoil ¢ayHel. buosormueckoe © XO3SHCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOJCWUCTBHI OpPraHU3MOB B JKOCHCTeMax. Poib
Kackaono2o sggexma u 6udos-30upuxamopos (kuouesvix udos) 6 Qyukyuonuposanuu sxkocucmem. llepeHoc
SHEPTUH U BEIIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMH. Y CTOMYUBOCTD OPTaHU3MOB, IMOMYJISINA U 3KOCUCTEM B
YCIIOBHUSIX €CTECTBEHHBIX M aHTPOTIOTE€HHBIX BO3EHCTBUN.

Mexanuzmol  8030elicmeus  3a2pA3HEHUll  pA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNIAYUOHHOM U  DKOCUCIEMHOM VPOBHSAX, OCHOBbL IKOJO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHOZ0
8030eticmausi. MeTo0I0THsI MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX 9KOCHUCTEM.

JdeMoHcTpanuu

Iloptper: A. Ix. Tencnu.

Tabmuipl u cxembl: «CTpykTypa OHOIIeHO03a», «DKOCHCTEMa MIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOWHOTO Jieca», « DyHKIIMOHAIbHBIE TPYTITHI OPTaHU3MOB B SKOCHCTEME», « KpyroBOpOT BEIIeCTB B 9KOCHUCTEME,
«Uenu nuranus (macTOUIIHAS, AETPUTHANA)», «DKOJOrHYecKas MUpaMuaa Yucem», « IKOJorHdyecKas MUpaMuaa
Omomacce», «JKOJOTHUYecKass MNupaMuaa 3Heprum», «OO0pazoBanue OonoTta», «llepBudHas cykueccus»,
«BoccraHoBnenne neca mocie moxkapa», «IKOCHCTeEMa 03epay, «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPTUH B arpoueHosey, «[Ipumepsr ypboskocuctem».

O6opynoBanue: repbdapun pacTeHUH, KOJUICKIMM HACEKOMBIX, Yydella NTUI M 3Beped, repOapuu
KYJbTYPHBIX U TUKOPACTYIUX PACTEHHUH, aKBapUyM KaK MOJIETHh SKOCHCTEMBI.

MpakTnyeckas padora «/3ydenue u onrcanue ypoo3IKOCHCTEMBI.



JladopaTtopHass padoTa «/3ydenne pa3HOOOpa3Wsi MENKHX ITOYBEHHBIX UWICHHCTOHOTUX B Pa3sHBIX
JKOCHCTEMAX.

IKCKypenst « DKCKypCcHsl B THITHUHBINA OHOTreo1eHo3 (B 1yOpaBy, Oepe3HsK, ebHHUK, Ha CyXOA0NbHBIN HITH
MTOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypeHus « DKCKYPCHs B arpO3KOCHUCTEMY (Ha MOJIE WU B TETUTMYHOE X03SHCTBO)».

Tema 10. buocdepa — rinodanbHasi IkocucTeMa

buocdepa — obmermmanerapras 00004uKa 3eMITH, T CYIIIECTBYET WM CYIIECTBOBANIa KM3Hb. PazBurne
npencTaBieHuii o ouochepe B Tpyaax . 3wocca. Yuenue B. U. Bepuaackoro o 6uochepe. Odnactu buocheps! u
e€ cocras. JKuBoe BeuiectBo Onocdepsl 1 ero GpyHKIHU.

3aKOHOMEPHOCTH CyIecTBOBaHUs Omocdepbl. OcobeHHOoCTH OHOChEpsl Kak TIOOATBHONH SKOCHUCTEMBI.
Junammnueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BelecTB 1 OMOreoXUMHUECKHE UKIIBI (YTiiepo/a, a30Ta).
PurmudHOCTH siBNeHMIT B Orocdepe.

3oHanpHOCTH Orocdepsl. [TorsaTre 0 6ome. OCHOBHBIE OMOMBI CYIITH: TYH/IPa, XBOWHEIE JIeca, CMEIIaHHbBIE
Y NIHPOKOJIUCTBEHHBIE JIECa, CTEITH, CABAHHBI, TyCTHIHH, TPOITMYECKHE Jieca, BBICOKOTOpbsi. KitmMat, pacTuTebHbIH
1 )KUBOTHBIH MHP OMOMOB CYIIIH.

CrtpykTypa ¥ QyHKIHUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTeHIHAaNa U OMOChEepHBIX (PYHKIIUH.

JdemoHcTpanuun

Hoptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabmumet u cxemsl: «I'eocepsr 3emnu», «KpyroBopor azora B mpupoae», «KpyroBopot yriepona B
pupone», «Kpyrosopot kuciopona B npupoae», «KpyroBopoT Boasl B mpupoze», «OCHOBHBIE OHOMBI CYIIIN»,
«Kmmmatudaeckue mosica 3emimy», « TyHnpay, « Taliray, «CMmemanHssblii gecy, «[LupokonucTBeHHbIH f1ecy, «CTEnb,
«CaBanHa», «IlycTeiHa», « Tponnueckuil gecy.

O6opynoBanue: repdapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIINY KHUBOTHBIX.

Tema 11. YesnoBek u oKpyzkaouias cpeaa

DKoJIOrn4ecKue KpU3UChl U MX NpUUuHbL. Bo3aelicTBue uenoBeka Ha Onocdepy. 3arps3HeHrne BO3AYLTHOHN
cpenpl. OxpaHa Bo3myxa. 3arps3HeHre BOAHOHN cpensl. OXpaHa BOJHBIX pecypcoB. Paspymenue mousel. OxpaHa
MIOYBEHHBIX pecypcoB. MI3mMeHeHne kiumara.

AHTpOTIOreHHOE BO3ACHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIA MHpP. OXpaHa pacTUTEILHOTO U >KHBOTHOTO
mupa. OCHOBHBIE NPUHIMITEI OXpaHbl npupoabl. KpacHele kauru. Oco0o oxpaHsieMble PUPOIHbIE TEPPUTOPUH
(OOIIT). borannyeckue caapl ¥ 300JI0TUUCCKUAC TTAPKH.

OcCHOBHBIE TIPUHLIUIBI  YCTOMYMBOTO  Pa3BUTUSl  YeJOBEYECTBA M MNPHUPOABL.  PaluoHaimbHOE
MPUPOAONONB30BaHUE M COXpaHEHHWE OHonormdeckoro pasHoodOpasus 3emin. OOIuEe 3aKOHOMEPHOCTH
[II00aTBHBIX IKOJIOTUYECKIX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3NCa U €r0 BEPOSTHBIE TIOCIECTBHS.

Pa3ButHe MeTOZOB MOHUTOpPHHTa pa3BUTUS ONACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmusie
uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU dHepeemuke. buonocuueckoe
pasznoobpasue u oOuopecypcel. Hayuonanvusie ungopmayuonnvie cucmemvl, obecneuusaiowjue 0ocmyn K
uHghopmayuy o cocmoAHUI0 OMOeNbHLIX 810086 U IKocucmem. OCHOBbI IKOPeadbUIUMAYUU IKOCUCEM U CHOCO008
00pbOL ¢ buonospedcoeHuAMU. Pexoncmpykyus MOPCKUX 1 HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuiel M _cxeMsl: «3arps3HeHue aTMocdepbl», «3arps3HeHue ruapocdepb», «3arps3HeHHe TTOYBEIY,
«[lapaukoBbIit 3¢ pexT», «Ocodo oxpaHseMble TPUPOIHBIC TEPPUTOPHIY, «MOJETH YIPaBIIEMOr0 MAPAY.

Ob6opynoBanue: pororpaduu OXpaHSEMBIX pPACTEHUH M KUBOTHBIX KpacHoil kHurn Poccuiickoit
®enepanuu, KpacHoil KHUTH perHoHa.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yJIbTaTaM OCBOCHHUS O0O0YYaIOIIUMUCS TIPOTPAMM CPEIHETO
o01ero oopa3oBaHus: JMYHOCTHBIE, METAPEIMETHBIE U TPEIMETHBIE.

B cTpykType NHMYHOCTHBIX PE3yJIbTATOB OCBOCHUS TPOrPaMMbI MO OHOJOTHMH BBIACIEHBI CIIETYIOUINE
COCTABIISIIOINNE: OCO3HAHME OOYYAIOUIMMHUCS POCCHHCKON TpaKTaHCKOW WAEGHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CaMOCTOSITEIbHOCTH u CaMOOIIPEICTICHUIO, Haluuue  MOMUSayuu K 00y4eHHIO
OWOJIOTUH, YenleHanpasienHoe pa3eumue BHYTPEHHUX YOSKICHHH JTMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPHYECKUX TPAAUIMN pA3BUTHS OWOJOTUYECKOTO 3HAHHS, COMOBHOCHb U  CHOCOOHOCb 00yUJarONIHXCs
PYKOBOACTBOBATLCA B cBOEH JACATCIIBHOCTH HEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKaMH, IIPUCYIIMMU CHUCTEMC
O10I0ruuecKoro 00pa3oBaHuUs, HaluyUe NPAsoCO3HANUS YKOIOTUIECKON KyJIbTYPbl, CHOCOOHOCMU CMAGUMb LIeIIN
U CTPOUTDH )KU3HCHHBIC TUIAHBI.



JImdaHOCTHBIE PE3yIBTATHI OCBOEHHUS MPOTPAaMMBI MO OWOJIOTHM JTOCTUTAIOTCS B €IWHCTBE y4eOHOH U
BOCIIMTATEJIbHOM JIEATENIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMU POCCHMCKHUMH COIIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPUHATHIMH B OOLIECTBE MPaBUIAMH M HOPMaMH
MTOBE/ICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOBOCIIUTAHHSI M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIHMH JINYHOCTH, MATPHOTH3MAa W YBAXEGHHA K 3aKOHY W IPABOIOPSAIKY, HYEIOBEKY Tpyda U CTapuieMmy
MOKOJIGHUIO, B3aMMHOIO YBaXCHHUS, OCEPEKHOTO0 OTHOLICHHS K KyJIbTYPHOMY HACIEOUIO W TPaAULUSIM
MHOTOHallMOHAIBbHOTrO Hapona Poccuiickoilt denepanuu, npupoae U OKpyKarolieu cpeae.

JIngaHOCTHBIE pe3ynbTaThl OCBOEHUS y4eOHOTOo mpenMeTa «bromornus» momKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTH 00yUaloIIMXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3HULUEH TUYHOCTH, CUCTEMON
LIEHHOCTHBIX OPUEHTALNI, TO3UTHBHBIX BHYTPEHHUX yOEKICHNH, COOTBETCTBYIOIIMX TPAJULUOHHBIM LIEHHOCTSIM
pPOCCHHCKOTO O0IIecTBa, pacIIMpeHre >XM3HEHHOTO OIbITa W OIbITa JESTENFHOCTH B TPOIECCE peaH3alliu
OCHOBHBIX HaIlpaBJIEHUI BOCITUTATEIHHOMN A€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHNS:

c(hOopMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMH OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WIIEHA
POCCHICKOTO OOITIECTBA;

0CO3HAaHHE CBOMX KOHCTHTYLIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U IPABOTIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENHFHOCTH TPU CO3JMaHWU Y4YEOHBIX IMPOEKTOB, PEIICHUU
y9e0HBIX U IO3HABATEIBHBIX 33]1a4, BHIMTOJIHEHUN OHOJIOTHIECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OTIPENENATH COOCTBEHHYIO MO3HIUIO IO OTHOLICHUIO K SBJICHUSM COBPEMEHHOM JKWU3HU U
OOBICHATH €€;

YMEHHE YYUTBHIBATH B CBOHMX JACWCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBHS JIIOACH C
pa3HbIMU yOeXKIEHUSIMH, KYJIbTYPHBIMH IEHHOCTSMH U COIIMAIBHBIM ITOJ0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIECCE COBMECTHOTO BBINIOJIHEHHS Y4YeOHBIX, MMO3HABATENBHBIX H
WCCIIEIOBATENhCKUX 337ad, YBAXHUTEIHHOTO OTHOIIEHHWS K MHEHHIO ONIOHEHTOB NPHU OOCYXIEHHWH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTUYECKOI0 BOCIIMTAHMSA:

c(hOopMHUPOBAHHOCTh POCCHUHCKOW TPaKTAHCKOW HASHTHYHOCTH, TATPUOTH3MA, YBAKEHHUS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Ilepes POIMHOM, TOPAOCTH 3a CBOM Kpali, CBOO PosinHy, CBOM SA3bIK U KYJIBTYPY,
MIPOLIIOE U HACTOSIIEe MHOIOHAIIMOHAIBHOT0 Hapoa Poccuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUI0O U NaMSATHUKAM MPUPOIBL, AOCTHXEHUSIM Poccuu B
HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYIE;

CHOCOOHOCTH OLIEHHBAThH BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE OMOJIOTHH, TOHUMAHHS
3HA4YeHUsI OMOJIOTHH B ITO3HAHUH 3aKOHOB IPUPOJBI, B )XU3HHU YEI0BEKa U COBPEMEHHOTO OOIIECTBa;

nzeiHas yoex AEHHOCTb, TOTOBHOCTH K CITYKSHHIO 1 3aimuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAn0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

OCO3HaHUE JTyXOBHBIX LICHHOCTEN POCCUICKOTO HApOa;

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUIECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO M NIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHPYSICh Ha MOpaIIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE IMYHOTO BKJIA/Ia B TIOCTPOCHHUE YCTOMYNBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAWUTENSIM, CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEH ceMeiHON )KU3HU B COOTBETCTBHHM C TPAAULIMAMHU HaponoB Poccuu;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHWE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA,
CIOpTa, TPy, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMaHHUE 3MOIMOHAIIBHOTO BO3JICHCTBHS JKUBOM MPUPOJBI U €€ IEHHOCTH;

TFOTOBHOCTH K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHUE IIPOSIBIIATH KAYECTBA TBOPUECKOU
JIUYHOCTH;

5) pusudeckoro BocHUTAHMA, (POPMHPOBAHMS KYJABTYPHI 3A0POBbSI W 3MOLHMOHAJBLHOIO
0J1aromoJry4msi:

MMOHUMAaHUE W peau3anus 3I0pPOBOTO M Oe3omacHoro obpasa >KM3HU (3I0pPOBOE MHUTAHUE, COONIOICHHE
TUTHCHUYECKUX MpaBWJI W HOPM, CcOAaHCHPOBAHHBIA PEXUM 3aHATUH W OTABIXA, PETyJsipHas Qu3HuecKas
AKTUBHOCTB), OEpEeKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (H3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMaHUE [IEHHOCTH MPaBUi MHAWBUIYAIHHOTO U KOJUIEKTUBHOTO 6€3011aCHOT0 ITOBE/ICHNUS B CUTYaIHsX,
YTPOXKAIOIINX 3A0POBBIO U )KU3HHM JIOACH;

OCO3HaHWE IMOCIEACTBUN WM HEMPHUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOIEHUS ajIKOToJsl, HAPKOTHKOB,
KYpEeHHS);

6) TPy10BOT0 BOCIIUTAHHUS:



TOTOBHOCTH K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HeE;

TFOTOBHOCTh K AKTUBHOM JCATEIBHOCTH TEXHOJOTUYECCKOH U COIMAIbHOW HAIPaBICHHOCTH, CIIOCOOHOCTh
VHUIUHPOBATh, TUIAHUPOBATH  CAMOCTOSITEIILHO BHIIOIHATH TAKYIO JIEATSILHOCTS;

WHTEpeC K Pa3Nu4HbIM cepam npodeccHoHaTbHON AEATEeNhbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BLIOOD Oyayliel nmpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTBH K O0pa30BaHUIO H CaMOOOPA30BAHUIO HAa MPOTSHKCHUH BCEH JKU3HM;

7) 3K0JI0TUYECKOT0 BOCIIUTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHHWE K MPHpOJie KaK MCTOYHHMKY >KH3HH Ha 3emiie, OCHOBE e&
CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIOTHMYECKOW KYyJIbTYpBI: NPUOOPETEHUE OIbITa IUIAHUPOBAHUS MOCTYIKOB U
OIIEHKH WX BO3MOJXKHBIX TIOCJIEICTBUH ISl OKPYKAIOIIEH CPEeIbl;

0CO3HaHHUE TII00ATBHOTO XapaKTepa IKOJIOTMIECKUX MPOOIIeM U ITyTeH UX PEICHNUS;

CHOCOOHOCTH MCIIOJIB30BaTh NpUOOpETaeMble NIPU M3YYEHUH OMOJIOTMH 3HAHUS M YMEHHsSI [IPU PELICHUH
po0JIeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHPOIOTIOIR30BaHHEM (COOIIO/IEHIE MPaBUII MTOBEICHUS B TPUPOJIE,
HaIpaBJIEHHBIX HA COXPAaHEHHE PABHOBECHS B OKOCHUCTEMAaX, OXpaHy BUIOB, IKOCUCTEM, OHOC(hephl);

aKTUBHOE HENpHUSATHE JACWCTBUH, MPHUHOCIIIMX Bpel OKpYKaroUle NpUpoJHOH cpene, yMEHHe
MIPOTHO3UPOBATh  HEONATONpPUATHBIE  OKOJOTWYECKHE  TOCHEJACTBHUS  NpPEANPUHUMAEMBIX JIeUCTBHHA U
MIPeIOTBpAIIaTh UX;

HaJlM4Yhe pPa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKON KyJIbTYpbl, OMNBITA JESITEIbHOCTH
AKOJIOTUYECKOW HAIPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMU B TIO3HABATEIBHON, KOMMYHUKATHBHOW WU
COLMATBHOM MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUECKOH AeATENFHOCTH YKOJIOTHIECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H
00IIIeCTBEHHOW TPAaKTHKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHUDE;

COBEpILEHCTBOBAHUE S3BIKOBOW M UYATATENBCKOM KYJIBTYPBI KAK CPEICTBA B3aUMOICHCTBUS MEKAY JTIOIbMH
Y TIO3HAHUS MUPA;

MMOHMMaHWe Cenn(UKu OMOJOTHH KaK HAyKH, OCO3HaHUS €€ poiu B ()OPMHUPOBAHUH PAIOHAIBHOTO
HAYYHOTO MBIIIUICHUS, CO3JJaHNHN LIEJIOCTHOTO MPEJICTaBICHUSI 00 OKPYKAIOLIEM MHPE KaK O €AMHCTBE TPUPOJIBL,
YeNoBeKa 1 00I1eCTBa, B O3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUH POOJIEM COXpaHEeHHs! TPUPOAHOTO
paBHOBECHS;

yOEKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH U1 COBPEMEHHOM MBHUIM3AINK: 00eCleueHnsI HOBOTO YPOBHS
Pa3BUTHS MEAMLUHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pellaTh PecypcHbIe MPOOIEMBI
Pa3BHUTHSl YENOBEYECTBA, IOMCKA IyTed BBIXOJA W3 TIOOANBHBIX JKOJOTHYECKHX MNpoOJieM U obecriedeHHs
repexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY HCITOJIb30BAaHUIO MIPHPOIHBIX PECYPCOB U (HOPMHUPOBAHHUIO
HOBBIX CTaHAapPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IOJNIyYEHUH OWOJOTUYECKUX 3HAHWH B IENAX IOBBIMIEHUS OOIIEH KYyIbTYpBHI,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (DYHKIIMOHAIHHONH TPAMOTHOCTH OOYYaromIuxcs,
(dbopMHpyeMO# IpH N3yueHUN OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOAOB IIO3HAHMS, HCIOJBb3YEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIONB30BaTh MIOJydaeMble 3HAHUS [Tl aHAIN3a U OOBSICHEHHUS SBIICHUI OKPY>KaIOIIEr0 MUPa M TIPOUCXOIAIITIX
B HEM U3MCHEHMI, yMEHHE JIeNIaTh 000CHOBAHHBIC 3aKIIFOUCHHS Ha OCHOBE HayYHbBIX (DAKTOB M IMEIOIIUXCS JAHHBIX
C LIENBIO TIOJYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENTFHO UCTIOIH30BATh OMOJIOTHYECKUE 3HAHUS IS PEIIEHUS TIPOOJIeM B peallbHBIX
KU3HEHHBIX CUTYaINsX;

OCO3HAaHWE IIEHHOCTH HAay4YHOM JeATeNbHOCTH, TOTOBHOCTh OCYILECTBIATH TPOEKTHYIO U
HCCIIEIOBATEIBCKYIO IEATENFHOCTh MHIANBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CamMOOOpa30BaHHI0, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHHHU 10 OMOJIOTHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3ybTaThl OCBOSHUS Y4eOHOTO mpeaMmeTa «BHONOorusy BKIIOYAIOT: 3HAYUMBIC NI
(opMupoBaHUS MHPOBO33pEHUS OOYYAIONINXCSA MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAyYHbIC
MIOHSTHSA, OTPaXKAIOIIKE [ETOCTHOCTh HAYYHOU KapTHHBI MHpa U CHEU(PUKY METOAOB ITO3HAHUS, UCTIONH3yEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SBJIICHUE, MIPOIECC, CUCTEMA, HAyUHbIH (haKT, MPUHIIMII, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHUs, UCCIEAOBaHUE, HAONIOIEHUE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTHe);
YHHUBEpCAIbHbIE yueOHbIe NeHCTBUs (IIO3HABATEIbHBIE, KOMMYHHUKATUBHBIE, PETYJSITHBHBIE), 00ECIIEUNBAIOIIHE
dhopmupoBanre (HYHKIHOHATHHOW TPAMOTHOCTH W COIMAIEHONH KOMIIETECHIIMH OOYYaOIIUXCS; CIOCOOHOCTH



00yJaroIuXcsl UCIOJB30BaTh OCBOCHHBIE MEXKIUCITUTUTHAPHBIE, MUPOBO33pEHUECKIE 3HAHNS U YHUBEPCATHHBIC
yueOHbIe TeHCTBUSI B IO3HABATEIILHON M COLIMATBLHOM MPAKTHKE.

B pesynbrate u3ydeHus OMOJIOTUM HA YPOBHE CPEIHEro oOIIero oO0pa3oBaHUS y OOyYaromerocs OyayT
chopMUpOBaHBI TIO3HABATENbHbIE YHHBEpCATbHBIE Yy4deOHBIE MEHUCTBUS, KOMMYHHUKATHBHBIE YHHBEpCAIbHBIC
yueOHBIC TEHCTBUSI, PETYISITUBHBIC YHUBEPCAIBHBIC YUeOHBIC JCHCTBHUS, COBMECTHAS NIEATEIHHOCTD.

MertanpeaMeTHbIC pe3yIbTaThl OCBOSHISI IIPOTPAMMEI CPEIHETO 001ero 00pa30BaHuUs JOIKHEI OTPAXKATh:

ORJiaieHHe YHUBEPCAJLHBIMY Y4€OHBIMH MO3HABATEJIbLHBIMH I€HCTBUAMM:

1) 6a3oBble JJOrMUYeCKHe JIelicTBUS:

CaMOCTOSITENHHO (hOPMYITUPOBATh M aKTyaIM3UPOBATH POOIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPH OCBOCHUW 3HAHWM MPHUEMBI JJOTHYECKOTO MBINUICHHS (aHATIW3a, CHHTE3a, CPAaBHCHHS,
kinaccudukanmu, 0000IIEHHUS), PACKPBIBATH CMBICI OHOJOTHYECKUX MOHATHUH (BBIACIATh HX XapaKTepHBIC
MIPU3HAKY, YCTAHABIIUBATH CBSI3H C JAPYTUMU MOHSATHIMH);

OTIpEAICNATh IENN JeATeNIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUU WX JOCTIKEHHS, COOTHOCHTHh
pe3yJIbTaThl ACATEIBHOCTH C IOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh OMOJOTHYECKUE TIOHSATHUS 111 OOBSICHEHUS (PAaKTOB U SIBJICHUI YKMBOW MPUPOJIBI;

CTPOUTHh JIOTHYECKHWE pacCyXACeHUs (MHIYKTHBHBIE, JENyKTUBHBIC, [0 AaHAJOTHH), BBIABISATH
3aKOHOMEPHOCTH U ITPOTHBOPEYHSI B pACCMATPUBAEMBIX SBIICHUAX, (OPMYIUPOBATH BHIBOIBI M 3AKITIOUCHIS;

MPUMEHSATh CXEMHO-MOJICJIBHBIC CPEJCTBA IS MPEJCTABICHUS CYIIECTBCHHBIX CBA3CH M OTHOIICHUH B
M3y4YaeMbIX OWOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEYUH PA3HOTO POJa, BBISBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIAH pEHICHUS NPOOJEMbI C YYETOM aHAIM3a HWMEIONIMXCS MAaTepPHAIbHBIX U
HEMaTEePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIESITEIFHOCTh, OIEHHBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM, OIEHUBATh PUCKU
MOCIEICTBUMN IEATCILHOCTH,

KOOPJMHHUPOBATh U BBITIOJHATH Pa0OTy B YCIOBHUSX PEAIbHOTO, BUPTYaIbHOIO M KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBITIUICHHUE TP PEIICHUH KHU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKUE IeiCTBUA:

BIIA/IETh HAaBBIKAMHU yYEeOHO-HCCIIEOBATENLCKON W MPOEKTHOW AEATEIhbHOCTH, HABBIKAMHU pa3perieHus
po0eM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a]1ad,
MIPUMEHEHUIO Pa3INYHBIX METOAOB IMO3HAHNUS,

WCIIONB30BaTh PA3IMYHBIE BHIBI ACATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETaluH,
Hpe06pasoBaHmo U NIPUMECHECHHUIO B yqe6H51x CUTyalusax, B TOM YUCJIC IIPpU CO3AaHUU yqe6H51x U COOUAJIBHBIX
MIPOEKTOB;

(hopMUpPOBaTH HAYYHBIH THI MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYSBBIMU TOHATUSIMHU H
METOIaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJayd B 00pa30BATEIbHOU JEATCIBHOCTH U JKU3HEHHBIX
CUTYaIIUSIX;

BEISBIISITh TPUYUHHO-CIIEACTBEHHBIE CBS3H 1 aKTyaJN3UPOBATh 33/1a4y, BBIIBUTAThH THIIOTE3Y €€ pelIeHus,
HaXOOWUTb apTyMEHTHI JJIA 10Ka3aTC/IbCTBAa CBOMUX YTBep)KHeHHﬁ, 3aaaBaTh HapaMETPbl U KPUTCPUN PCUHICHUS,

AQHAM3UPOBATh TMOJYYCHHBIE B XOJAE PEIICHUA 3aJaddl pe3yibTaThbl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

IIaBaTh OIEHKY HOBBIM CHUTYAIHsIM, OIEHUBATH MPHOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH I[EJICHANIPABJICHHBIH MMOMCK MEPEHOCA CPECTB U CITOCOO0B JICHCTBUS B IPOPECCHOHAILHYIO
cpeny;

YMETh ITEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHIECKYIO O0IACTH JKU3HEESITETFHOCTH;

YMETh HHTETPUPOBATH 3HAHUA U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, MPEJIaraTh OPUTHHAIBHBIC [TOIX0/Ibl U PEIICHHUS, CTABUTH POOJISMBI U 3a/1a4H,
JIOITYCKAIOIINE ATbTEPHATUBHBIC PEIICHISL.

3) pa6oTa ¢ unpopManmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HMCTOYHUKAX HHPOpManmuu (TeKCTe y4eOHOro mnocoOus, Hay4dHO-
TIONYJIIPHOW JTUTEepaType, OMOIOTMYECKUX CJIOBApsSX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WHuTepHeTe), aHaTM3upoBaTh HH(YOPMAIUIO PA3THUHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUYCCKH OLICHUBATH €6
JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

(hopMyTUpOBaTH 3aMpPOCHl M TPUMEHSTH Pa3NW4YHblE METOABI NPH TOHUCKE M OTOOpE OMOIOTHYECKOM
nH(pOopMaIu, HEOOXOAMMON TSI BRITOTHEHHSI YICOHBIX 3a/1a4;



npuoOperarsb OITIBIT UCIIOJIb30BaHUs MH(POPMAIIIOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIBTYpPY aKTHBHOTO UCIIOJIB30BAHMS PA3IMUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BEIOMPATH ONTHMAIBHYIO (popMy MpeacTaBiIeHus] OMOJIOTHIECKON HHPOPMALUH (CXEMBI,
rpadvku, AMarpaMMBbl, TaOJIHIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAyYHBIH SI3BIK B KAUeCTBE CPEICTBA NpPU paboTe ¢ Ouosiorndeckoi mH(pOpManuei:
OPUMEHSTh XUMHUYECKHE, (HU3MYECKHe M MaTeMaTHYecKHe 3HaKH W CHUMBOJBI, (opmyssl, abOpeBuaTypy,
HOMEHKIIaTypY, UCIOIb30BaTh U NPEOOPa30BHIBATh 3HAKOBO-CUMBOIMYECKHE CPEACTBA HATIISIAHOCTH;

BJIa/IETh HABBIKAMH PACIIO3HABAHUSA U 3aIIUTHI HHPOpMaH, HHPOPMAIIMOHHON 0€301TaCHOCTH JTMYHOCTH.

OgiafeHne yHNBePCaJIbHBIMA KOMMYHMKATHBHBIMH JeHCTBHSIMM:

1) oOmenue:

OCYILIECTBIISTH KOMMYHUKAIIHU BO BCEX cepax *KHU3HH, AKTUBHO y4acTBOBAThH B TUAJIOTE HIIH JIUCKYCCHH
Mo cymectBy o0cyxkaaeMod TeMbl (YMEHHME 3a7aBaTh BOIPOCHI, BBICKAa3bIBaTh CY>KACHUS OTHOCHTEIBHO
BBINOJIHEHNST NPEAIaraeMoil 3aaur, YYMTBIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMHA IOPYTHUX yYaCTHHKOB
JUaJIoTa W TUCKYCCHH);

pacro3HaBaTh HeBepOanbHbIC CPEACTBA OOIICHHSI, TOHUMATh 3HAYEHUE COLIMATBHBIX 3HAKOB, IPEIOCHUIOK
BO3HHKHOBEHHS KOH(DIMKTHBIX CUTYALNH, YMETh CMr4aTh KOH(GIUKTHI U BECTH [IEPErOBOPHI;

BJIaJCTh Pa3IMYHBIMU CIIOCOOAMM OOLICHMSA M B3aMMOJEIHCTBUS, IOHUMATh HAMEPEHUs OPYTUX JIIOAEH,
MIPOSIBIISATH YBaXKUTEILHOE OTHOLIICHUE K COOECEHUKY 1 B KOPPEKTHOH popme hopMyIHpOBaTh CBOM BO3PAKEHHS;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM A3BIKOBBIX CPEZCTB.

2) coBMeCTHAs JeATeJbHOCTh:

MOHUMATh M HCIIONB30BAaTh IPEUMYLIECTBA KOMAaHIHOM M WHAMBUAYaIbHON paOOTHl MPH pPELICHUH
Ouonornueckoit mpoodaemMbl, 000CHOBBIBATE HEOOXOANMOCTh TPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJEHCTBUS IPU
perieHnn yaeOHo! 3amaqm;

BBIOMpATh TEMAaTHUKy M METOABI COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KIOr0 4JieHa KOJUIEKTHBA;

MPUHAMATh LEIH COBMECTHOM AEATENBHOCTH, OPraHU3OBBIBATH W KOOPAMHHPOBATH NEHCTBHA MO €&
JOCTIDKEHHIO: COCTaBISITh IUIaH JEHCTBUH, paclpelefsTb POIM C Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXIATh
pe3yIabTaThl COBMECTHON paboThI;

OLIEHMBATh KadyecTBO CBOETO BKJIaJa M KaKIOro YYacTHMKa KOMaHIbl B OOMMH pe3ysbTaT IIo
pa3pabOTaHHBIM KPUTEPUIM;

MpeJyiaraTb HOBbIE NMPOEKTHI, OLEHUBATh HJEU C MO3ULIMH HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOH
3HAYUMOCTH;

OCYIIECTBIISTH MO3UTUBHOE CTPATETHIECKOE TIOBEJICHHE B PA3IINIHBIX CUTYAIUSIX, IPOSBISITh TBOPYECTBO
U BOOOpaxeHue, ObITh MHUITUATUBHBIM.

OBjageHne yHUBEPCAJIbHBIMH PeryJisiTHBHbIMU el CTBUSIMU:

1) camoopranusanus:

WCIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBISBIICHUS MTPOOJIEM U MX PEIICHHUSI B )KU3HEHHBIX U Y4EOHBIX
CUTYaLMSIX;

BBIOMpPATh Ha OCHOBE OHMOJOTHYECKUX 3HAHUU I1EJICBBIC W CMBICJIOBBIC YCTAHOBKU B CBOWX JICHCTBUSX H
MOCTYTKaX [0 OTHOIICHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETTFHO OCYIIECTBIISTh TO3HABATEIHHYIO JESITeTbHOCTh, BBISBIATH IMPOOJIEMBI, CTaBHTH U
(hopMynpoBaTh COOCTBEHHBIE 33/]a4X B 00Pa30BATEIBHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITEIILHO COCTaBJIATh IJIAH PEIICHUsS] MPOOJIEMBI C YIETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEeANOYTCHUIH;

J1aBaTh OLICHKY HOBBIM CUTYALIHSIM;

pacIIUPATh paMKH yI€OHOTO TpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIA,

JIeJIaTh 0CO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUC,

OIICHUBATh IPUOOPETEHHBI OTIBIT;

CIroco0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIUPOKOW JPYIHUIMHA B Pa3HBIX OOJACTAX 3HAHHM,
[MOCTOSTHHO TIOBBIIIATH CBOW 00Pa30BaTEbHBIN U KYJIBTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CUTyalHUAM, BHOCUTL KOPPCKTUBLBI B ACATCIBHOCTH, OLICHUBATHL COOTBETCTBHUEC
pe3yIbTATOB LIETISIM;

BIIAJICTh HABBIKAMH TIO3HABATENbHON peduieKcMd KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBHHA U
MBICJIMTCIIBHBIX IIPOHECCOB, UX PE3YJIbTAaTOB H OCHOBaHI/Iﬁ, HUCII0JIB30BaTh HpI/IéMI)I pe(bnelccpm JJIs1 OLICHKHN
CUTYyaIH, BEIOOPA BEPHOT'O PEIICHUS;



YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHMMATh PEILICHUS 110 MX CHUKEHUIO;
IIPUHUMATL MOTHUBEL M apI'yMEHTHI APYTUX [IPH aHATIU3€E PE3YILTATOB AEATEILHOCTH;
3) npuHsTHE Ce0A M APYTUX:

NPUHUMATE ce0sl, HOHUMas CBOU HEJOCTATKU M JOCTOMHCTBA,;

IIPUHUMATL MOTHUBEL M apI'yMEHTBI IPYTUX [IPH aHAIU3€ PE3YILTATOB JEATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX Ha OIIUOKHU;

pasBUBATh CIIOCOOHOCTH IOHMMATh MU C MO3ULMU APYTOTO YeIOBEKA.

OPEJIMETHBIE PE3YJbTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJACpXKaHWs y4eOHOro mpeamera «buonorus» Ha yriayOonEéHHOM
YpOBHE OPHEHTHUPOBaHbI Ha oOecredeHue MPOPUILHOrO 00ydeHHs oOydaromuxcs ouonorud. OHU BKJIHOYAIOT:
cnernuduueckue A OMOJIOTHH HayYHbIC 3HAHHS, YMCHHS H CTIOCOOBI JISHCTBHI 110 OCBOCHHIO, HHTEPIIPETAIUU U
MpeoOpa3oBaHMIO 3HAHHMN, BHJBI IEATSIBHOCTH MO MOJYYCHUIO HOBBIX 3HAHWIA U WX MPUMEHEHUIO B PA3ITUYHBIX
y4eOHbBIX, a TaKKe B PEaTbHBIX >KM3HCHHBIX CUTyalusaX. [IpeMeTHbIe pe3ysibTaThl MPEACTABICHBI IO TOJaM
W3YYCHUS.

IIpeameTHble pe3yJbTaThl OCBOeHHsl YydeOHoro mnpeaMera «buosiorms» B 10 Kiacce NOJIKHBI
0TpaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (HOPMHPOBaHUH
€CTECTBEHHO-HAY4YHOW KapTHHBI MHpPA, B IIO3HAHMU 3aKOHOB NPHUPOIBI M PELICHUH IPOOIEM PalMOHAIBHOIO
TPUPOJIOTIONIL30BAHNS, O BKJIAJE POCCUHCKUX M 3apYOEKHBIX YUEHBIX B pPa3BUTHE OUOJIOTHY;

BJIaJICHHE CUCTEMON OMONOTMYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraloline OMOIIOTHYECKUE
TEpMUHBI ¥  TOHATHA  (KW3Hb, KJIETKA, OpraHW3M, METadonM3M, TOMEOCTa3, CaMOpEryJsLus,
CaMOBOCTIPOHM3BEICHNE, HACIEACTBEHHOCTb, N3MEHYHBOCTH, POCT M Pa3BHUTHE), ONOIOTHYECKHE TEOPUH (KIETOUHAS
teopus T. IlIBanna, M. Ulneiinena, P. BupxoBa, xpomocomHas Teopus HacneacTBeHHocTd T. Moprana), yueHus
(H. Y. BaBunoBa — 0 ieHTpax MHOT000pasusi M MPOUCXOKACHUS KyIbTYypPHBIX PACTCHUI), 3aKOHBI (€ANHOOOpa3us
[IOTOMKOB TI€PBOTO IOKOJEHUs, PACILEIUICHHs, YUCTOTHI I'aMeT, HE3aBUCHUMOTo HacienosaHus I'. Menpens,
TOMOJIOTHYECKHX PAJIOB B HacieACTBeHHOM n3meHunBocty H. . BaBuiosa), mpuHIHKIE! (KOMIIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METO/aMH HayYHOI'O MO3HAHUSI, UCTIONb3YEMbIX B OMOIOTHYECKUX HUCCIIETOBAHUAX
JKUBBIX 00BEKTOB (OIHCaHUE, H3MEPECHHE, HAONIOACHHE, DKCIICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKHI: BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT, OJHOKIETOYHBIX
U MHOTOKJIETOYHBIX OpPTraHM3MOB, B TOM 4HclIe OakTepuii, rpuOOB, pacTeHNUH, )KUBOTHBIX U UYEJIOBEKA, CTPOCHHUS
OPTaHOB U CHCTEM OPraHOB PACTCHUH, UBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEACATEILHOCTH, IPOTEKAIOIIUX B
OpraHM3Max pacTeHHi, JKHBOTHBIX M YEJIOBEKa, OMOJOTMYECKHX MpOIleccOB: oOMeHa BemiecTB (MeTaboim3m),
MpeBpalleHns dHEPruu, OpoKeHHs, aBTOTPOGHOrO U TeTepoTPOHOro THIOB NHTAaHHS, (OTOCHHTE3a WU
XEMOCHHTE3a, MUTO03a, Meil03a, raMeToreHesa, 3MOpHOreHe3a, MoCcTAIMOPHOHAIBHOTO Pa3BUTHUS, Pa3MHOKEHUS,
WHAWBUAYAIbHOTO Pa3sBUTHUS OpraHu3Ma (OHTOICHE3a), B3aWMOJEHUCTBHUS TI'€HOB, I'€TEPO3HCA, UCKYCCTBEHHOI'O
otbopa;

YMEHHUE YCTaHABJINBATh B3aMMOCBSI3H MEXIy OpPraHOMJAMHU KIIETKH U UX (PYHKIHMAMH, CTPOCHUEM KIIETOK
Pa3HbIX TKaHEeH U UX QYHKLUUSIMH, MEXIY OpraHaMU U CUCTEMaMH OPraHOB Y PACTEHUH, )KUBOTHBIX U YEJIOBEKa U
uX QYHKIOUSIMH, MEXKAY CHCTEMaMH OPraHOB M HMX (QYHKIUSIMH, MEXIY dTallaMH OOMEHa BEIECTB, dTallaMH
KJIETOYHOTO IMKJIA M XKM3HEHHBIX IUKJIOB OPraHW3MOB, 3TalaMd 3MOPHOHANBHOTO Pa3BHTHUS, TCHOTUIIOM H
(henotumnoM, heHOTUTIOM U (haKTOPaMH CpPellbl OOUTAHUS;

YMEHHUE BBIABIATh OTIMYUTENIBHBIE NIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE PACTEHUH, >KUBOTHBIX U
YeJI0BEKa;

YMEHHUE UCTIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTUIO U CHMBOJIUKY AJIS
JI0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/lauM, BBISBIATH MPUYUHHO-CIEACTBEHHBIE CBA3M  MEXAY
HCCIIEAyeMbIMA OHOJIOTHYECKUMH TPOLIECCAMU U SABJICHUSMH, J€NaTh BHIBOABI M MPOTHO3bI Ha OCHOBaHUH
MOJIyYECHHBIX PE3YJIbTATOB;

YMEHHE BBITOIHATD JJa00OpaTOpHBIE U paKTH4YecKhe paboThl, COOII0AATh MpaBuia Mpu padoTe ¢ yIeOHBIM
1 JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh UX IKCIEPUMEHTANBHBIMU CPEACTBAMH, (OPMYIUpYs Lelb
HCCIIC0BAHNUS, aHAJIU3UPOBATh IIOIy4YEHHbIE PE3YIbTaThl U AETATh BHIBOJIBL;

YMEHHE Yy4YacTBOBaTb B Y4EOHO-HCCIIENOBATENBCKOM paboTe MO OWOJOTHH, SKOJOTHH M MEIWIMHE,
MPOBOJMMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M MyONWYHO MPEACTABIATH MOJYyYEHHBIC PE3yJIbTaThl Ha
YUYEHHYECKUX KOH(EepeHIsX;



YMEHHE OLICHWBATh THYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEJOBAaHNI B 00JaCTH OMOIOTHH U MEIUINHBI
(KJIIOHMpOBaHME, UCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAIIPABICHHOE M3MECHEHHE TEHOMA U CO3J[aHHE TPaHCTEHHBIX
OpPTaHH3MOB);

YMEHHE OCYIIECTBIATE OCO3HAHHBIA BBIOOP Oyaymiel mpodecCHOHaNbHON AEATeThHOCTH B o0jacTu
6I/IOJ'IOI'I/H/I, MCOUIIUHBI, 6HOTCXHOHOFHH, BETCpUHAPUH, CCIIBCKOT'O XOSHﬁCTBa, HHHICBOﬁ IIPOMBIIIIICHHOCTH,
yrIyOJsTh 1MO3HABATENILHBIA MHTEPEC, HANPaBJICHHBIA HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuul
NPOJOJDKEHUE OHOJIOTMYECKOro O00pa3oBaHMS B OpPraHU3alUsAX CpeIHero Npo(ecCHOHAIBHOTO ¥ BBICHIEIO
obpazoBaHUs.

IIpenmeTHble pe3yabTaThl OCBOeHHMSA Yy4eOHOro mnpeamera «buonorus» B 11 Kaacce NOJIAHBI
0TpaKaTh:

c(OpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (HOPMHPOBAHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B IO3HAHUH 3aKOHOB MPHUPOJIBI M PEIICHHH 3KOJIOTHUYECKUX
Ipo0OJIeM YEIIOBEYECTBA, @ TAKXKE B PEIIEHUH BOIIPOCOB PAIIHOHAIEHOTO IPHUPOIOIONIE30BaHUSs, M B JOPMHUPOBAHUN
[EHHOCTHOTO OTHOIIEHHS K IMPHPOJE, OOLIECTBY, YENIOBEKY, O BKJIAJE POCCHHCKHX U 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHY;

YMEHHE BJAIETh CHCTEMOW OWMOIIOTWYECKHX 3HAHHWMA, KOTOpas BKIOYAET OINpEAeieHHS U MOHNMAaHWe
CYIIHOCTH OCHOBOTIOJIATAIOIIMX OWOJOTHYCCKUX TEPMHHOB M TMOHATHH (BHI, SKochucreMa, Owmocdepa),
Ouonornueckre Teopun (dBoJronMoHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUsS SBOJIIOLUM), yaeHHs (A.
H. CeBepuoBa — o myTsix u HanpaBieHUAX 3Boonun, B.J. Bepnaackoro — o 6uocdepe), 3aK0HbI (TEHETHYECKOTO
paBHoBecus Jx. Xapnu u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. bapa), npaBuna (muanmyma 1O. JInbuxa,
9KOJIOTHUYECKON TUPaMUIBI SHEPTUH), THNIOTe3b! (TunoTte3a «mupa PHK» V. I'nnbepra);

YMEHHE BJIAJICTh OCHOBHBIMH METOJaMU HAyYHOTO ITO3HAHMSI, HCIOJIB3YEMbIMH B OHOJOTUYECKHX
WCCIIEIOBAHUSX )KUBBIX OOBEKTOB U HKOCHCTEM (OIMUCaHKe, U3MEpPEeHHe, HAOMI0AeHNe, YIKCIIEPUMEHT), CIIOCO0aMu
BBIABJICHUSA U OLICHKH aHTPOIIOI'CHHBIX H3MEHEHHH B IIPUPOAC,

YMEHHE BBIICIATh CYIIECTBEHHBIC TNPU3HAKUA: BUJOB, OHOTCOICHO30B, 3KOCHUCTEM H OHochepsl,
CTaOMIM3UPYIOMIET0, JABIDKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, aIIONaTpUYecKoro U
CUMIIATPUYECKOTO BHUA000PAa30BaHMUS, BIMSHWS MABIDKYIIMX CHJ OBONIONMA Ha TEeHO(OHA IOMYJISIHH,
NPUCIIOCOOJICHHOCTH OPTaHW3MOB K cpelle OOWTaHHWs, YepeNOBaHUS HalpaBlICHHH JBOJIIOLUH, KPYyroBOPOTa
BEIIECTB U OTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3M MEXIy IPOIECCAMH OBOJIOLUWHN, JBWKYIINMH CHJIAMHU
AHTPOIIOI€HE3a, KOMIIOHCHTAMH pa3JINYHbIX S9KOCUCTEM U HpI/ICHOCO6JIeHI/I${MI/I K HUM OPraHu3MOB;

YMCHHEC BBISBIATh OTJIMYUTEIBHBIC IMPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJEHHOCTh BHIIOB K CpEJe
oOuTaHust, a0MOTUYECKNX U OMOTUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBSI3€H OpraHM3MOB B COOOIIECTBAX,
AHTPOTIOT€HHBIX UBMEHEHUN B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMCHUEC HCIIOJIB30BATh COOTBETCTBYIOIINUE apT'YMEHTHI, 6I/IOJIOI‘I/I‘-ICCKyIO TEPMUHOJIOTUIO U CUMBOJIUKY IJId
JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHH3MOB U CPEIbl
oOWTaHMs, eIUHCTBA YEIIOBEYECKUX pac, HEOOXOAWMOCTH COXpaHEHHs MHOT000pas3vs BUAOB M HKOCHCTEM Kak
YCIIOBUS COCYIIECTBOBAHHUSI TPUPOABI U YEIIOBEUECTBA;

YMEHHE pelaTh OWOJIOTUYECKHE 3aJa4d, BBISBIATh NPUYHMHHO-CICACTBEHHBIC CBS3H  MEXKIY
WCCIIeyeMbIMA OHMOJIOTHYECKUMH TIPOIlecCaMi W SIBJICHUSMH, JENIaTh BBIBOJABI W TPOTHO3BI HAa OCHOBAaHUU
TIIOJTYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIMOTHATH J1JA00paTOPHBIE U IPaKTUIECKUE PadoThI, COOIIOIATh PaBMIIa IPH PaboTe ¢ YUeOHBIM
1 1abOpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTATh THIIOTE3BI, IMPOBEPSATh WX AKCIEPUMEHTAIBLHBIMUA CpEeACTBaMH, (popMymupys Iensb
HCCIICA0BaHN, aHAJIU3UPOBATH MMOJTYYCHHBIC PE3YJILTAThI U ICJIaTh BBIBOJbI;

YMEHHE y4YacTBOBaTb B Y4EOHO-HCCIENOBATENbCKOM paboTe MO OWOJOrHH, SKOJOTHH M MEIULHHE,
MIPOBOAMMOI Ha 0a3ze MIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOJUYHO IPEICTABIATH MOJYYEHHBIE Pe3yJbTaThl Ha
YYEHUYECKHX KOH(PEePEHIHSIX;

yYMEHHUE OLIEHUBATH TUIOTE3bl M TEOPHH O MPOMUCXOXKICHUH >KU3HH, YEIOBEKa M YEIOBEUECKHX pac, O
MIpUYMHAX, TIOCIEICTBUAX U CII0cO0ax MpeoTBpalleH s rI100abHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyaymiell MpoQecCHOHANBHON ACSITEIIEHOCTH B 00IacTH
6I/IOHOFI/II/I, 9KOJIOTHH, MPUPOAO0INOJIb30BaHUA, MCAULINHBI, 6I/IOTCXHOJ'IOFI/II/I, NICUXO0JIOrnr, BETEpUHApPUN, CEILCKOI0
XO3SIICTBA, MHIIEBON MPOMBINUIEHHOCTH, YIITyOIsITh MO3HABATENLHBI WHTEPEC, HANIPABICHHBIH HA OCO3HAHHBIN
BBIOOp COOTBETCTBYIONICH MPOGECCHH U MPOJIODKEHHE OHOIOTHIEeCKOTr0 00pa30BaHUsI B OpPraHU3aIAAX CPEITHETO
po)eCCHOHANBHOTO U BBICIIEr0 00pa30BaHusl.



TEMATHYECKOE IINIAHUPOBAHME 10 KJIACC

Ne |HammenoBanue  pazmenoB u  Tem||Koau4ecTBo 4acos OnexTpoHHbIE (IUPPOBHIC)
TI/11 |[IpoTrpamMMBbI Beerol|[KoutponbHbie| [IpakTueckue obOpazoBaresbHbIC PeCypChl
[paboThI [paboThI
1 |[bromnorus xak Hayka 1 (https://lesson.edu.ru/06/10
2 |PKuBbIE CHCTEMBI U UX U3yYEHHUE 2 https://lesson.edu.ru/06/10
3 |[bmonorus kieTku 2 0.5 (https://lesson.edu.ru/06/10
4 |[XuMudeckas opraHu3alusi KIETKH 10 1 https://lesson.edu.ru/06/10
5 ||Ctpoenue n GyHKIHA KIETKH 8 2 https://lesson.edu.ru/06/10
6 ||ObMen BemecTB wu  mpeBpamieHue||9 1 https://lesson.edu.ru/06/10
SHEPIUU B KIIETKE
7 ||HacmencTBeHHas nH(popMaIus u||9 0.5 https://lesson.edu.ru/06/10
[peasn3aius e€ B KJICTKe
8 |[PKu3HEHHBIH NUKIT KIETKH 6 1 (https://lesson.edu.ru/06/10
9 ||Crpoenue u GyHKIINH OPTraHU3MOB 17 1.5 https://lesson.edu.ru/06/10
10 ||Pa3zMHOX€EHME U pa3BUTHE OPraHU3MOB |8 1.5 |https://lesson.edu.ru/06/10
11 |[lenernka — Hayka O HaCIEICTBEHHOCTH|2 0.5 https://lesson.edu.ru/06/10
Y U3MEHYMBOCTH OPTaHU3MOB
12 ||3axOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 ||3akoHOMEPHOCTH U3MECHUYHUBOCTH 6 1 (https://lesson.edu.ru/06/10
14 |TeneTtuka yenoBeka 3 0.5 |https://lesson.edu.ru/06/10
15 ||Cenexmust opraHu3MOB 4 1 https://lesson.edu.ru/06/10
16 |buotexHonmoruss w  cuHTEeTHWYecKas |4 https://lesson.edu.ru/06/10
Omoorus
17 |IIpomexxyTouHas aTTecTanus 1 1
OBIIEE KOJMYECTBO YACOB TIO|[102 (|1 13
TTPOT'PAMME
TEMATHYECKOE IINMIAHUPOBAHHUE 11 KJIACC
Ne ||HaumenoBanue  pasmenoB u  Tem|KomuuecTso yacos OnekTpoHHbIE (IUPPOBHIC)
TI/TI |[IpOT paMMBbI Bcero|[Kontpobhble|[IpakTuueckue o0Opa3oBaTeIbHBIE PECYPCHI
paboThI paboTHI
1 |3apoxaeHue 1 pa3BUTHE IBOIIOIHUOHHBIX||4 https://lesson.edu.ru/06/11
MPECTABICHUIT B OHOJIIOTHH
2 |[MuKpO3BOIIONUS U €€ pe3yIbTaThl 14 2 https://lesson.edu.ru/06/11
3 |[Maxkpo3Boronus 1 e€ pe3yabTaThl 6 (https://lesson.edu.ru/06/11
[IponcxoxneHne W pa3BUTHE KU3HU HAa| 15 1.5 https://lesson.edu.ru/06/11
3emie
5 ||[Ipoucxoxaenne YenoBeKa —{|10 1 https://lesson.edu.ru/06/11
AHTPOIIOTCHE3
6 ||Oxomorus — HayKa o|3 0.5 https://lesson.edu.ru/06/11
B3aWMOOTHOIIICHUSAX  OPraHU3MOB U
HaIOpTaHU3MEHHBIX cucTeM c
OKpYJKarollel cperoit
OpraHu3Msbl U cpena OOUTaHUs 9 1.5 (https://lesson.edu.ru/06/11
DKoJIoTHUs BUJOB U MOITYJISLUHA 9 0.5 (https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

KonuuectBo yacos

Ne |[HammeHoBaHMe  pa3fenioB M TeM OnexkTpoHHbIE (LUPPOBHIE)
11/11|[TpOTrpaMMbI Beero|[Kontposbhbie|[IpakTuueckue o0OpazoBarebHbIE PECypPCh
paboThI paboThI
9 ||[Oxomorus coobmiecTB. Dxomorumdeckue| 12 0.5 https://lesson.edu.ru/06/11
CHCTEMBI
10 ||buocdepa — rmobanpHast sKocHCcTEMA 6 (https://lesson.edu.ru/06/11
11 ||YenoBek u OKkpysKaromas cpenia 6 (https://lesson.edu.ru/06/11
12 |[[ToBTOpeHue 1 0000IICHHE N3YUEHHOTO |7 https://lesson.edu.ru/06/11
13 |[IIpomexxyTouHas atrecrans||1 1
(TecTupoBanmue)
OBIIEE KOJIMYECTBO YACOB TIIO|102 |1 7.5
[TPOT'PAMME
MNOYPOUYHOE IVIAHUPOBAHHUE 10 KJIACC
Ne | Tema ypoxa KonnuecTBo 9acos Hara DJNeKTpOHHBIE LU(POBHIE
n/m Beero||[KouTponbbie|[Ipakriueckue|13YICHHS |00pasoBaTesbHbie
paboTHI paboOTHI PeCYpChI
1 |buonorus kak KomruiekcHasl| 1 05.09 https://lesson.edu.ru/06/10
HayKa u KaK 4acTh
COBPEMEHHOI0 00IIIeCTBa
2 |PKuBble cumcrempr u  wmx|l 05.09 https://lesson.edu.ru/06/10
CBOICTBa
3 ||YpoBHeBas opranuzanys|| 1 05.09 https://lesson.edu.ru/06/10
KHUBBIX CHCTEM
4 |UcTopus OTKPBITHS un||1 12.09 https://lesson.edu.ru/06/10
u3yueHus KieTku. Knetounas
TeopHs
5 |Merompr MonexymspHOW H||l 0.5 12.09 https://lesson.edu.ru/06/10
KJIETOYHOU OHOIIOTHH.
[TpakTuueckas pabora
«3yuenue METOJIOB
KIJICTOYHOH omororun
(xpomarorpadus,
anektpodopes,
nudhepeHnnanbHoe
uenTpudyruposanue, [1LP)»
XUMUYEeCKHi cOcTaB KIeTKH |1 12.09 https://lesson.edu.ru/06/10
MunepanbHble BemiecTa)||l 19.09 https://lesson.edu.ru/06/10
KICTKH, WX OHoJorudeckas
poJIb
8 ||Opranunueckue BelecTna|| 1 0.5 19.09 https://lesson.edu.ru/06/10
KIIETKH — Oenku.
JlaGoparopHas pabota
«O6napyxenue  OeJKOB  C
MOMOIIBIO Ka4eCTBEHHBIX
peaxkuui»
9 ||CoiictBa, knmaccupuxammsa wu|ll 19.09 https://lesson.edu.ru/06/10
GyHKIMH OCIIKOB
10 ||Opranuueckue BerecTna|| 1 26.09 https://lesson.edu.ru/06/10
KJIETKH — YTJICBOJIBI
11 ||Opranuueckue BelecTna|| 1 26.09 https://lesson.edu.ru/06/10

KIICTKHW — JIMIIAObI
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n/m

Tema ypoxa

KonuuecTtBo uacoB

Bcero

KonTtponbsHbie
paboThI

IIpakTuyeckue
paGoThI

Harta
H3y4YEHUs

DNeKTpoHHBIE HU(PPOBEIE
oOpa3oBareIbHbIE

pecypcesl

12

Hyxneunossie xucnotel. JJHK
u PHK. JlabopartopHas pabota
«HccnenoBanne HyKIEHHOBBIX
KHACJIOT,  BBIOCNCHHBIX W3
KJIETOK pa3In4HbIX
OpraHU3MOB)

0.5

26.09

https://lesson.edu.ru/06/10

13

Crpoenne n ¢yakiun ATO.
HApyrue
HyKJIeo3uaATprdochaTs
(HTD)

03.10

https://lesson.edu.ru/06/10

14

CexBeHMpOBaHUE
MeTtozst
TPAaHCKPHUIITOMHUKH,
MPOTEOMUKHU

JHK.
TEHOMHKH,

03.10

https://lesson.edu.ru/06/10

15

MeTtonabl
ounosioruu

CTPYKTYpHOI

03.10

https://lesson.edu.ru/06/10

16

Tuner KJIETOK.
[IpokapuoTuyeckas KieTka

10.10

https://lesson.edu.ru/06/10

17

CtpoeHue 3SyKapHOTHYECKOH
knetku. [IpakTuueckas pabora
«3yuenue CBOICTB
KIICTOYHOH MEMOpaHbI»

0.5

10.10

https://lesson.edu.ru/06/10

18

[ToBepxHOCTHBIHI
KIJIETKU

amnmapart

10.10

https://lesson.edu.ru/06/10

19

OpnHOoMeMOpaHHbIE OPTaHOUIBI
kietku. [IpakTuueckas pabora
«3yuenue JIBUYKEHUS
UTOIUIa3Mbl B PAaCTUTCIIBHBIX
KJIETKaX»

0.5

17.10

https://lesson.edu.ru/06/10

20

[TonyaBTOHOMHBIE OpPTaHOUIBI
KIIETKU: MUTOXOHJIPHH,
TUTACTUABL. JlaboparopHast
pabora «Hccnemoranne
TUIa3MOJTU3a U AeTIa3MOoJIn3a B
PacTUTEbHBIX KIETKaX)

0.5

17.10

https://lesson.edu.ru/06/10

21

HememOpanusie
KIIETKA

OPTraHOUIbI

17.10

https://lesson.edu.ru/06/10

22

Crpoenue u QyHKIUH 1pa

24.10

https://lesson.edu.ru/06/10

23

CpaBHUTENBHASL
XapaKTepUCTHKA KJIETOK
JYKapHoOT. JIabGopatopHast
pabora «3yuenue crpoenus
KJIETOK Pa3IIMYHBIX
OpTraHU3MOB)

0.5

24.10

https://lesson.edu.ru/06/10

24

A CCUMIISALIIS u
TIMCCUMUIISALIMS JiBE
cTopoHbI MeTaboym3ma. Tursl
oOMeHa BEIIIECTB.
JlaGoparopHas paboTa
«M3yueHne  KaTaluTUYECKOU
AKTUBHOCTH (EpPMEHTOB (Ha
puMepe aMuIIa3bl HIIH
KaTtanasbl)»

24.10

https://lesson.edu.ru/06/10
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/1

Tema ypoxa

KonuuecTtBo uacoB

Bcero

KonTtponbsHbie
paboThI

IIpakTuyeckue
paGoThI

Harta
H3y4YEHUs

DNeKTpoHHBIE HU(PPOBEIE
oOpa3oBareIbHbIE

pecypcesl

25

DepMEHTATUBHBIA ~ XapakTep
peaxkuui KJIETOYHOT'O
Mmetabonu3ma. JlabopatopHas
pabota «3yuenue
(dhepMeHTaTUBHOTO
pacuierieHus nepoKcHa
BOJIOpOJIa B PACTHUTEIBHBIX U
’KHBOTHBIX KJICTKAX»

0.5

07.11

https://lesson.edu.ru/06/10

26

benku-akTuBatopel U Oenku-
HHTHOUTOPEI

07.11

https://lesson.edu.ru/06/10

27

ABTOTpOdHBI THI 0OMeEHa
BEILECTB

07.11

https://lesson.edu.ru/06/10

28

dotocuntes

14.11

https://lesson.edu.ru/06/10

29

JlaGopaTtopHast
pabora «CpaBHeHHe
mporieccoB  (JOTOCHHTE3a H
XEMOCHHTE3a»

XeMOCHHTE3.

0.5

14.11

https://lesson.edu.ru/06/10

30

AHa3po0HbIe
Bunnr

OpraHU3MBI.
OposxeHusl.
JlaGoparopHas paboTta
«CpaBHeHue IIPOLIECCOB
OpOXKEHHS M JBIXAHUS

14.11

https://lesson.edu.ru/06/10

31

AspOOHBIC OPTaHU3MEI. DTaIlbl
SHEPreTHYECKOro oOMeHa

21.11

https://lesson.edu.ru/06/10

32

OHeprus MeMOpaHHOTO
rpagueHTa npotoHoB. CHHTE3
AT®: pabota NPOTOHHOMH
AT®-cunTazbt

21.11

https://lesson.edu.ru/06/10

33

Peakuuu MaTpu4HOTO CUHTE3a

21.11

https://lesson.edu.ru/06/10

34

Tpanckpunius — MaTpUYHBINA
cunte3 PHK

28.11

https://lesson.edu.ru/06/10

35

Tpancnsauus u e€ 3ranbl

28.11

https://lesson.edu.ru/06/10

36

KonupoBanne aMHUHOKHUCIIOT.
Pons pubocom B OHOCHHTE3E
Oenka

28.11

https://lesson.edu.ru/06/10

37

Opranusanus reHoMa
MPOKApUOT U 3YKAPUOT

y

05.12

https://lesson.edu.ru/06/10

38

MonekynsipHble ~ MEXaHU3MBbI
SKCIIPECCUU TEHOB Y 3YKApUOT

05.12

https://lesson.edu.ru/06/10

39

Bupycsi BHEKJIETOUHbBIE
(OpMBI KU3HU U OOJUTATHBIC
Mapas3uThL. [IpakTuueckas
pabora «Co3maHne MOIEIH
BUPYCa»

0.5

05.12

https://lesson.edu.ru/06/10

40

3a0o0JIeBaHUs
JKHUBOTHBIX,

Bupychsie
4eJI0BeKa,
pacTeHuit

12.12

https://lesson.edu.ru/06/10

41

Hanorexnonornn B Guonorunn
A MEIUIIHE

12.12

https://lesson.edu.ru/06/10

42

JKU3HEHHBIN UK KIETKU

—

12.12

https://lesson.edu.ru/06/10

43

Martpuunsiii cunte3 JJHK

—

19.12

https://lesson.edu.ru/06/10
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Ne | Tema ypoxka KonnuectBo yaco Hara DNeKTpoHHBIE HU(PPOBEIE
n/n Beero|Konrponshsie|[[Ipaktnueckue|A3Y4CHHs |(00pa3oBaTebHbie
paboThI paGoThI PECYPCBL
44 | Xpomocomsl.  Jlabopatopnas| 1 0.5 19.12 https://lesson.edu.ru/06/10
pabora «M3yueHne xpomMocoM
Ha TOTOBBIX
MUKPOTPEapaTax»
45 ||deneHue KIETKH — MHTO3 1 19.12 https://lesson.edu.ru/06/10
46 | Tumer kmetok. Kapuokwmues u||1 0.5 26.12 https://lesson.edu.ru/06/10
UTOKUHE3. JlaboparopHast
pabora «Habmonenue mMuto3a
B KJIETKaX KOHYMKA KOpEIIKa
TyKa (ma TOTOBBIX
MUKpOTIpenaparax)»
47 ||Perymsums »uU3HEHHOTO IUKIA| 1 26.12 https://lesson.edu.ru/06/10
KJIIETOK
48 ||Opranmusm xak eauHoe nenoe |1 26.12 https://lesson.edu.ru/06/10
49 | Tkanu pacteHui. ||1 0.5 16.01 https://lesson.edu.ru/06/10
JlaGopaTopHas pabora
«3ydyeHue TKaHEeN pacTeHUN
50 ||Txann >KMBOTHBIX W HYeloOBeKa.| 1 0.5 16.01 https://lesson.edu.ru/06/10
JlaGoparopHas pabota
«3yuenue TKaHel
JKUBOTHBIX)
51 ||Opranbl. Cucrembl oprazos.||1 0.5 16.01 https://lesson.edu.ru/06/10
JlaGoparopHast pabota
«3yuenue OpraHoB
[BETKOBOTO PACTCHUS
52 ||Omopa Tena opraHu3MoB 1 23.01 https://lesson.edu.ru/06/10
53 ||/IlBnxkeHne OpraHu3MOB 1 23.01 https://lesson.edu.ru/06/10
54 |[Turanue opraHU3MOB 1 23.01 https://lesson.edu.ru/06/10
55 |lIutanue TO3BOHOYHBIX|| 1 30.01 https://lesson.edu.ru/06/10
JKUBOTHBIX. [TuiieBapuTenbHast
cucTeMa 4eJIoBeKa
56 ||dsixanume opraHn3MoB 1 30.01 https://lesson.edu.ru/06/10
57 ||AsixaHue MO3BOHOYHBIX ||] 30.01 https://lesson.edu.ru/06/10
’KHBOTHBIX H YeJOBEKa
58 |[Tpancmopt BELLECTB y||1 06.02 https://lesson.edu.ru/06/10
OpraHu3MOB
59 ||[KpoBenocHas cuctemal|l 06.02 https://lesson.edu.ru/06/10
MO3BOHOYHBIX JKUBOTHBIX U
4yenoBeKa
60 |Brigenenue y opraHu3MoB 1 06.02 https://lesson.edu.ru/06/10
61 |3ammra y opranuzMoB 1 13.02 https://lesson.edu.ru/06/10
62 ||MMmmyHHas cuctema yenoBeka ||1 13.02 https://lesson.edu.ru/06/10
63 |PazgpaxumocTts M perymsnus| 1 13.02 https://lesson.edu.ru/06/10
YV OpraHu3MOB
64 |['ymopanpHast perynsuus u||l 20.02 https://lesson.edu.ru/06/10
SHJIOKPUHHAS cucremMa
JKUBOTHBIX M YeJIOBEKa
65 ||Dopmbt pazMHoxeHus||1 20.02 https://lesson.edu.ru/06/10

OpraHu3MOB
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/1

Tema ypoxa

KonuuecTtBo uacoB

Bcero

KonTtponbsHbie
paboThI

IIpakTuyeckue
paGoThI

Harta
H3y4YEHUs

DNeKTpoHHBIE HU(PPOBEIE
oOpa3oBareIbHbIE

pecypcesl

66

[TonoBoe pazMHOXKeHHE

20.02

https://lesson.edu.ru/06/10

67

Meiios

27.02

https://lesson.edu.ru/06/10

68

I'amerorene3. OOpa3oBaHue H
pa3BUTHE TOJOBBIX KIETOK.
JlaboparopHas pabota
«M3y4enue cTpoeHus MOJIOBBIX
KJIIETOK Ha TOTOBBIX
MHKpOIperapaTax»

—

0.5

27.02

https://lesson.edu.ru/06/10

69

NupuBuayanbHoe  pa3BUTHE
OpPraHu3MOB — OHTOTEHE3

27.02

https://lesson.edu.ru/06/10

70

3akiaaKa OpraHoB U TKaHEH U3
3apO/IBIIIEBBIX JINCTKOB

06.03

https://lesson.edu.ru/06/10

71

Poct W pa3BHTHE >KUBOTHBIX.
JlaGoparopHas pabota
«BolisBneHue MPU3HAKOB
CXOJ/ICTBa 3apoJibliei
MO3BOHOYHBIX KHBOTHBIX)»

0.5

06.03

https://lesson.edu.ru/06/10

72

PasMHOXXEHME U pa3BUTHE
pacTeHHi. JlaboparopHast
pabora «CTpoeHue OpraHoB
Pa3sMHOXKEHHS BBICLINX
pacTeHuil»

0.5

06.03

https://lesson.edu.ru/06/10

73

Hctopuss  craHOBIEHUS W
pasBUTHS T€HETUKU KaK HAyKU

13.03

https://lesson.edu.ru/06/10

74

OCHOBHEBIE
CHMBOJIbI

TIOHSTHUS "

T€HETHKH.
JlaGoparopHas pabota
«Ipo3oduna  kak  0OBEKT
TEHETHYECKHX UCCIICTOBAaHUID

0.5

13.03

https://lesson.edu.ru/06/10

75

3aKOHOMEPHOCTH
HaCJIeOBaHUS
MonorubpumHoe
ckpemuBanue. Ilpaktuueckas
pabora "U3ydyenne
PE3yJIbTaTOB MOHOTHOPHIHOTO
CKpeuIMBaHus y 1po30Quinr”

MIPU3HAKOB.

0.5

13.03

https://lesson.edu.ru/06/10

76

[uTonorunueckue
MOHOTHOPHUTHOTO
CKpeUIUBaHUs

OCHOBBI

20.03

https://lesson.edu.ru/06/10

77

AHaTU3HpyIoIIee
CKpeIlMBaHueE.
TOMHHHAPOBaHUE

Henoanoe

20.03

https://lesson.edu.ru/06/10

78

JurnOpugHoe CKpeliMBaHHe.
[IpakTuueckas pabora
«3yuenue pe3yabTaTOB
MUTHOPUIHOTO  CKPEIUBAHUS
y Ipo30(uiIbn

0.5

20.03

https://lesson.edu.ru/06/10

79

[MuTonoruueckue OCHOBBI
IUTUOPUTHOTO CKPEIIUBAHUS

27.03

https://lesson.edu.ru/06/10

80

CuerieHHoe
MPU3HAKOB

HacCJICI0OBAaHHC

27.03

https://lesson.edu.ru/06/10

81

XpoMocoMHast Teopus

27.03

https://lesson.edu.ru/06/10
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Ne | Tema ypoxka KonnuectBo yaco Hara DNeKTpoHHBIE HU(PPOBEIE
n/n Beero|Konrponshsie|[[Ipaktnueckue|A3Y4CHHs |(00pa3oBaTebHbie
paboThI paGoThI PECYPCBL
HACIIeICTBEHHOCTH
82 |l'eneruka mona 1 10.04 https://lesson.edu.ru/06/10
83 |lenotun  kak  1enoctHasi|| 1 10.04 https://lesson.edu.ru/06/10
cucremMa
84 |enetnueckuit KOHTpOJIB||1 10.04 https://lesson.edu.ru/06/10
pasBUTHS pacTeHwHiA,
JKUBOTHBIX M YEJIOBEKA
85 ||3mMeHunBOCT,  MPHU3HAKOB.||1 17.04 https://lesson.edu.ru/06/10
Buipl ©3MEHUYNBOCTH
86 |MoaudukanmonHas 1 17.04 https://lesson.edu.ru/06/10
HU3MEHYUBOCTh
87 |BapuanuoHHsbii pan ul(l 0.5 17.04 https://lesson.edu.ru/06/10
BapUaIOHHAS KpHBasl.
JlaboparopHas pabota
«HccnenoBanue
3aKOHOMEpHOCTEH
MOIU(DUKATMOHHOMN
u3MeHunBoct. IlocTpoeHue
BapHUAIlOHHOTO  psga H
BapHallHOHHON KPUBOI
88 |leHOTHIMUECKAS 1 24.04 https://lesson.edu.ru/06/10
U3MEHYUBOCTD.
KomOunatuBHas
W3MEHYUBOCTb
89 |MyTannoHHass M3MEHYUBOCTE.||1 0.5 24.04 https://lesson.edu.ru/06/10
[IpakTrueckas pabora
«MyTtamu y apo3oduisl (Ha
TOTOBBIX MUKPOITpENapaTax )
90 ||3akoHOMEpPHOCTH 1 24.04 https://lesson.edu.ru/06/10
MYTaI[MOHHOTO mporiecca.
DONUreHeTHKa 1 STTUTCHOMHUKA
91 |lenernka yenoBeka. (|1 0.5 08.05 https://lesson.edu.ru/06/10
[IpaxTrueckas pabota
«CocraBnenne ¥ aHAIW3
POAOCIIOBHOW
92 |[Mertoabt MEIUIMHCKOH||1 08.05 https://lesson.edu.ru/06/10
TeHETHKH
93 ||3nauenne MEIUIMHCKOH||1 08.05 https://lesson.edu.ru/06/10
IFCHCTHUKU B MPEAOTBpalICHUU
W JICYCHHH  TCHETHYCCKHUX
3a00seBaHU YeIoBeKa
94 ||OCHOBHBIC MOHSTHS CEICKIIHH. || 1 0.5 15.05 https://lesson.edu.ru/06/10
JlaboparopHas pabota
«3yueHue COPTOB
KyJIBTYPHBIX ~ PacTeHHH  H
MOPOJ TOMAIITHUX JKHBOTHBIX)
95 |[Metoabl CeJICKIIMOHHOM|| 1 0.5 15.05 https://lesson.edu.ru/06/10
pabotsl. JlabopatopHas paborta
«M3yveHue METOIOB CeNeKIINU
pacTeHul»
96 | doctmwxeHus cenekmuu|| 1 15.05 https://lesson.edu.ru/06/10
pacTeHuit u JKUBOTHBIX.
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Ne | Tema ypoxka KonnuectBo yaco Hara DNeKTpoHHBIE HU(PPOBEIE
n/n Beero|Konrponshsie|[[Ipaktnueckue|A3Y4CHHs |(00pa3oBaTebHbie
paboThI paGoThI PECYPCBL

[IpaxTrueckas pabora
«IIpuBuBKa pacTeHU»

97 ||Coxpanenne, wu3yderne |l 22.05 https://lesson.edu.ru/06/10
UCIIOJIb30BaHHE TCHETHYECKHX
pecypcoB

98 |[buorexHomorus kKak Hayka wu|l 0.5 22.05 https://lesson.edu.ru/06/10
oTpacib MPOM3BOACTBA.
IIpakTrueckas pabora
«3ydenne 00BEKTOB
OMOTEXHOJIOTUNY

99 ||OcHOBHBIE HampaBneHus||1 22.05 https://lesson.edu.ru/06/10
CUHTETUYECCKOW OMOJIOrUU

100 Xpomocomrass u  reHHasi ||l 26.05 https://lesson.edu.ru/06/10
HWHXXECHEPHUS

101{MenuuuHCKHAE 1 26.05 https://lesson.edu.ru/06/10
OMOTEXHOJIOTHH

102|ITIpomexxyTounas arrectanus|| 1 1 26.05
(TecTupoBaHue)

OBIIEE KOJIMYECTBO YACOBI||102 (|1 13.5

1O TTPOTPAMME

MNOYPOYHOE INTAHUPOBAHHUE 11 KJIACC
Ne |Tema ypoka KomnnuectBo 9acoB [ata DNeKTpOHHBIE HU(PPOBEIC
/T Beero|[KoutponsHbie|[Ipaktiaeckue|[13Y4CHHs  |00pasoBaTeibHbIe
paboThI paboThI PeCypCBl

1 | 9Bomonmonnas Tteopus .1 03.09 https://lesson.edu.ru/06/11
[lapBuHa

2 ||dBmxymmie cuiasl 3BoOIOIUH||1 03.09 https://lesson.edu.ru/06/11
Bu0B o Y. Jlapeuny

3 ||bopsba 3a cymecTBOBaHUE,||1 03.09 https://lesson.edu.ru/06/11
€CTECTBEHHBII U
HCKYCCTBEHHBIN 0TOOD

4 || PopmupoBaHuE 1 10.09 https://lesson.edu.ru/06/11
CHUHTETUYECKOU TEOpUn
SBOJIOLMN

5 || 9ramst ABOTIOITUOHHOTO||1 10.09 https://lesson.edu.ru/06/11
npolecca: MUKPOIBOJIOLUS H
MaKpPO3BOJTIOIUS

6 |[omynsums — snemenTapHasi| 1 10.09 https://lesson.edu.ru/06/11
€AMHUIIA YBOTIOLUHU

7 |3akon reseTuyeckoro||l 0.5 17.09 https://lesson.edu.ru/06/11
paBHoBecus JIx. Xapmu, B.
Baiin6Gepra. JlabopaTtopHas
paboTa «BrisBneHue
M3MEHYMBOCTH Yy  ocobei
OJTHOTO BHJIA»

8 |[OmemenTtapHbIe (axropsi||1 17.09 https://lesson.edu.ru/06/11
9BOJIIOLIMU

9 |9ddexr ocnoBarens. Ddpdext| 1 17.09 https://lesson.edu.ru/06/11
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Ne |Tema ypoka KonnuectBo yacoB [ata ONeKTpoHHBIE TU(POBEIC
/1 Beero|[Kontponbhbie|[Ipaktnueckue|[A3Y4eHHA  |00pasoBaTesbHbe
paGoThI paGoThI PECYPCHI
OYTBUIOYHOTO TOPJIBIIITKA
10 |[Murpauumu. M3omsauun||1 24.09 https://lesson.edu.ru/06/11
MOMyJISATMNA: Teorpaduveckas,
Ouoornyeckas
11 ||[EcrectBennbrii  otbop  —|1 24.09 https://lesson.edu.ru/06/11
HaIPAaBJISIOIIHHA (dakrop
IBOJTIOLIUN
12 |ITomoBoit oTOOp 1 24.09 https://lesson.edu.ru/06/11
13 ||[IpucnocobneHHoCTh 1 0.5 01.10 https://lesson.edu.ru/06/11
OpraHu3MOB Kak pe3yJbTaT
MHUKPO3BOJIIOLIUH.
JlaGopartopHast pabora
«3yuenne apomop¢o30B U
WJIMOaJanTalluil y pacTeHUil u
YKUBOTHBIX)
14 ||[Ipumepsl mpucnocoOeHuid y| 1 0.5 01.10 https://lesson.edu.ru/06/11
OpraHHU3MOB:
Mophosornyeckue,
(u3uoIorNYECKUe,
OHMOXUMHUYECKUE,
MOBEICHYECKHE.
JlaboparopHas pabota
«IIpucnocobnenus
OpraHU3MOB u 1754
OTHOCHUTEIbHAS
11eJIeCO00Pa3HOCTE)»
15 |[Bun, ero  kpurepun  u||l 0.5 01.10 https://lesson.edu.ru/06/11
CTPYKTYypa. JlaGopaTopHas
pabota «CpaBHEHHUE BUOB IO
MOp(hoIIoTHIeCKOMY
KPHUTEPHUIO)
16 ||CtpykTypa Buaa 1 08.10 https://lesson.edu.ru/06/11
17 ||BunoobpazoBanue Kax||1 08.10 https://lesson.edu.ru/06/11
pe3yNIbTaT MUKPOIBOIFOIHH
18 ||CBa3p  mmKposBomtoruu ||l 08.10 https://lesson.edu.ru/06/11
SMUIEMHUOJIOTUU
19 ||Makpo3Bomronus. 1 15.10 https://lesson.edu.ru/06/11
[TasnieoHTONOrMYECKUE METOIBI
W3YYCHUS IBOIIOIUU
20 |[buoreorpaduueckue wmetozpi| 1 15.10 https://lesson.edu.ru/06/11
W3YYCHUS IBOJIOIUU
21 ||9mOpuonoruyeckue |1 15.10 https://lesson.edu.ru/06/11
CpPaBHHUTEIBHO-
MOp(hOoIIOTUYECKHE  METOIBI
W3yYCHHS DBOJIIOINU
22 |[MoneKkyasapHO-TEeHETHYECKHUE, | 1 22.10 https://lesson.edu.ru/06/11
OMOXHMUYIECKHEe u
MaTEMATUYCCKHUEC METOAbI
W3YYCHUS IBOIIOIUU
23 ||O6mme 3aKoHOMEpHOCTH||1 22.10 https://lesson.edu.ru/06/11
JBOJTIOLIUU
24 ||AmanTuBHAsA paanarus.||1 22.10 https://lesson.edu.ru/06/11
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/1

Tema ypoxa

KonuuectBo uacoB

Bcero

KonTposbhbie
paGoThI

IIpakTrHueckue
paGoThI

JlaTa
H3y4YEHUs

ONeKTpoHHBIE TU(POBEIC
oOpa3oBarebHbIE

pecypcsl

HepaBHomepHOCTh
3BOJIIOLINU

TEMIIOB

25

Hayunsle TUIIOTE3BI
MMPOUCXOXKIACHUA JKH3HU Ha
3emiie

05.11

https://lesson.edu.ru/06/11

26

JloHaydHbIE TPENCTaBICHUS O
3apOXKICHUU KU3HU

05.11

https://lesson.edu.ru/06/11

27

OCcHOBHEIE ATaIBI
HEOPraHWYE€CKOW 3BOJIOLINU

05.11

https://lesson.edu.ru/06/11

28

I'umoressr 3apOXKACHUSA KU3HU

12.11

https://lesson.edu.ru/06/11

29

Ucropust 3emnu u meTonsl €&
W3YYEHUS. JlabopaTtopHas
pabora «M3yuenue u
OITHCAHKE HCKOIIAEMBIX
OCTaTKOB JIPEBHUX
OpTaHU3MOBY

0.5

12.11

https://lesson.edu.ru/06/11

30

Hauanbnbie JTaIlbl
OPTraHUYECKOM IBOIIOLUHU

12.11

https://lesson.edu.ru/06/11

31

DBOJIIOLMS 3YKAPUOT

19.12

https://lesson.edu.ru/06/11

32

OCHOBHBIE DTaIlbI 3BOJITOIIN N
PaCTHTEIBLHOTO MHpa.
[IpaxTrueckas pabota
«M3yuenue 0COOCHHOCTEH
CTPOCHHUSI PACTEHUIl pa3HbIX
OTJICIIOB

0.5

19.12

https://lesson.edu.ru/06/11

33

OCHOBHBIC JTallbl 9BOJIIOIIMH
JKUBOTHOI'O MHUpa

19.12

https://lesson.edu.ru/06/11

34

SKABOTHBIX.

pabota
ocobeHHOCTEH
ITO3BOHOYHBIX

OBomonus
[IpakTrueckas
«3yuenue
CTPOCHHUS
JKUBOTHBIX)

0.5

26.11

https://lesson.edu.ru/06/11

35

Pa3ButHe XKH3HM HaA 3eMIIE 110
3paM U mepuojiam

26.11

https://lesson.edu.ru/06/11

36

MaccoBbie  BBIMHpPAHUS
9KOJIOTHYECKHE KPHU3HUCHI
MPOLLIOrO

26.11

https://lesson.edu.ru/06/11

37

CoBpeMEeHHBIH SKOJIOTUICCKUIN
KpH3HC, €ro 0COOEHHOCTH

03.12

https://lesson.edu.ru/06/11

38

CoBpeMeHHas cucTema
OpPraHUYECKOTO MPOILIOTO

03.12

https://lesson.edu.ru/06/11

39

OCHOBHBIE CHCTEMATHYECKHE
TPyl OPraHU3MOB

03.12

https://lesson.edu.ru/06/11

40

AHTpoOTIONIOTHS — HaykKa o
YeJloBeKe

10.12

https://lesson.edu.ru/06/11

41

Pa3zButne mnpencraBieHuil o
MIPOUCXOXKICHUN YEIIOBEKA

10.12

https://lesson.edu.ru/06/11

42

Mecto uenoBeka B CUCTEME
OpraHuyYecKoro MUpa.
JlaGoparopHas pabora
«3ydeHne 0COOEHHOCTEH

0.5

10.12

https://lesson.edu.ru/06/11
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No || Tema ypoxka KonnyecTso uacos Jlata DNeKTpOHHBIE HU(POBBIC
/1 Beero|[Kontponbhbie|[Ipaktnueckue|[A3Y4eHHA  |00pasoBaTesbHbe
paGoThI paGoThI PECYPCHI
CTPOCHUSI CKeleTa 4YeJoBeKa,
CBsA3aHHBIX C
MPSIMOX 0K ICHHEM)
43 || dBmxyime cubi||1 17.12 https://lesson.edu.ru/06/11
aHTPOTIOTeHEe3a
44 ||CootHomieHue dnonormyeckux||1 17.12 https://lesson.edu.ru/06/11
U COIMAILHBIX (PAKTOPOB B
aHTPOIOTEHE3e
45 ||OcHOBHBIE craauu||1 17.12 https://lesson.edu.ru/06/11
aHTpPOTIOTeHEe3a
46 |[[TameoreHeTrka u||1 24.12 https://lesson.edu.ru/06/11
MaJIeoreHOMHKA
47 || 9Bomomust coBpemeHHOro||1 24.12 https://lesson.edu.ru/06/11
YeloBeKa
48 |YemoBeueckue pacsi.||1 0.5 24.12 https://lesson.edu.ru/06/11
[MpakTudeckas pabora
«M3ydyeHue  DKOJOTMYECKUX
ajanTanuil 4eJIoBeKa»
49 | MexaucuuIinHapHbie 1 14.01 https://lesson.edu.ru/06/11
METO/IbI aHTPOITOJIOTHH
50 ||3apoxxnenne wu  pasButHe| 1 14.01 https://lesson.edu.ru/06/11
SKOJIOTHH
51 ||Meromsr aKoJioTHUHu. (|1 0.5 14.01 https://lesson.edu.ru/06/11
JlaboparopHas pabota
«3yueHue METO/JIOB
IKOJIOTUYECKUX
WCCIIEIOBAHUI»
52 ||3HaueHue aKoyoruyeckux| 1 21.01 https://lesson.edu.ru/06/11
3HAHWH JJIS YeTOBEeKa
53 ||9konoruueckue haKToOpshI 1 21.01 https://lesson.edu.ru/06/11
54 ||Abuornueckue Gaxtopsl. Ceert||1 0.5 21.01 https://lesson.edu.ru/06/11
KaK JKOJIOTHYECKHUU (hakTop.
JlaGoparopHas paboTta
«BoIsiBEeHUE IPUCTIOCOOIEHUH
OpraHu3MOB K  BIJIMSHHIO
CBETa»
55 ||A6uotnueckue (haxTopsL.||1 0.5 28.01 https://lesson.edu.ru/06/11
Temneparypa KaK
JKOJIOTUYECKHIA (hakrop.
JlaboparopHas pabota
«BpIsIBIICHIE TPHCTIOCOOICHUIA
OpraHM3MOB K  BIIUSHUIO
TEeMIIepaTyphbD»
56 |[AOuoTuueckue takropsL. |1 0.5 28.01 https://lesson.edu.ru/06/11
Brnaxnocth KaK
9KOJIOTHYECKHIA (hakrop.
JlaGoparopHas paboTta
«AHaTOMHYECKHE
OCOOCHHOCTH pacTeHHW U3
pa3HbIX MECT OOUTAHMSY
57 ||Cpenst obuTaHuss Opranu3MoB ||1 28.01 https://lesson.edu.ru/06/11
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Ne |Tema ypoka KonnuectBo yacoB [ata ONeKTpoHHBIE TU(POBEIC
/1 Beero|[Kontponbhbie|[Ipaktnueckue|[A3Y4eHHA  |00pasoBaTesbHbe
paGoThI paGoThI PECYPCHI

58 ||brosorudecKue puTMbI 1 04.02 https://lesson.edu.ru/06/11

59 |PKuznennsie ¢dopmsi||1 04.02 https://lesson.edu.ru/06/11
OpraHH3MOB

60 ||buotuueckue hakTophl 1 04.02 https://lesson.edu.ru/06/11

61 |3Hauenue onornueckux||1 11.02 https://lesson.edu.ru/06/11
B3auMOJCUCTBUMI g
CYIIECTBOBAHUST OPraHU3MOB B
cpene oOuTaHwms

62 ||9Kxomoruueckue 1 11.02 https://lesson.edu.ru/06/11
XapaKTEPUCTUKH MOIYJISLUN

63 ||OcHOBHBIC noxkasarenu||1 11.02 https://lesson.edu.ru/06/11
MO JISITIVH: YHCIIEHHOCTD,
IUIOTHOCTh,  BO3pacTHas H
MOJIOBAs CTPYKTYpa

64 ||OcHOoBHBIE nokaszarenu||1 18.02 https://lesson.edu.ru/06/11
MOy JISIIIUN: POXKIaeMOCTb,
MPUPOCT, TEMII pocra,
CMEPTHOCTb, MUTPALIUU

65 ||9xonornyeckas cTpyKTypal|l 18.02 https://lesson.edu.ru/06/11
MO JISILIAK

66 |[Iunamuka monymsiuu u e[l 18.02 https://lesson.edu.ru/06/11
[perynsms

67 |KpuBble pocta uymciaeHHocTH| 1 25.02 https://lesson.edu.ru/06/11
MOy JISITIVH. Kpugsie
BBDKUBAHUSA

68 || Okomormdueckas Huma Buaa.||l 0.5 25.02 https://lesson.edu.ru/06/11
JlaboparopHas pabota
«[Ipucnocodnenus CeMsH
pacTeHH K pacCEICHUION

69 ||Bux kak cuctema momyssimid |1 25.02 https://lesson.edu.ru/06/11

70 |3akoHOMEpHOCTH MTOBeaAeHUS H||1 04.03 https://lesson.edu.ru/06/11
MUTpalUi JKUBOTHBIX

71 ||CoobmecTBo opraHm3zMoB —i|1 04.03 https://lesson.edu.ru/06/11
OHOIIEHO3

72 |9xocucrema Kak OTKpbITas||1 04.03 https://lesson.edu.ru/06/11
cucreMa

73 |[KpyroBopoT BemiecTB u moTok||1 11.03 https://lesson.edu.ru/06/11
SHEPI'HH B 9KOCHCTEME

74 ||OcHOBHEBIE nokasarenu||1 11.03 https://lesson.edu.ru/06/11
YKOCUCTEMBI

75 ||9xonornYecKue MUpPaMuIbl 1 11.03 https://lesson.edu.ru/06/11

76 ||U3menenus coobmectB —|1 18.03 https://lesson.edu.ru/06/11
CYKIIECCUU

77 ||IIpupoaubie SKOCHUCTEMEL |1 18.03 https://lesson.edu.ru/06/11
OKOCHUCTEMBI 03€p U peK.
DKOCUCTEMBI MOPEH 1 OKEaHOB

78 |[[IpupomHbIe 3KOCHUCTEMEL |1 18.03 https://lesson.edu.ru/06/11
DKOCUCTEMBI TYHIIp, JIECOB,
CTeTeu, MyCThIHb

79 ||AHTpOIOTEeHHBIC 3KOCUCTEMBI ||1 25.03 https://lesson.edu.ru/06/11
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No || Tema ypoxka KonnyecTso uacos Jlata DNeKTpOHHBIE HU(POBBIC
/1 Beero|[Kontponbhbie|[Ipaktnueckue|[A3Y4eHHA  |00pasoBaTesbHbe
paGoThI paGoThI PECYPCHI

80 || YpOoakocucTemsl. 1 0.5 25.03 https://lesson.edu.ru/06/11
[MpakTudeckas pabora
«3yuenne u  omucaHWe
YPOOIKOCUCTEMBD»

81 |[3akoHOMEpHOCTH 1 25.03 https://lesson.edu.ru/06/11
(dbopmupoBaHUs OCHOBHBIX
B3aUMO/JICUCTBUN OpPraHU3MOB
B DKOCHCTEMaX

82 ||MexaHN3MBI BO37eicTBHA| 1 08.04 https://lesson.edu.ru/06/11
3arpsi3HEHUM pa3HbBIX TUIIOB Ha
cyOOpraHM3MEHHOM,
OpPraHU3MECHHOM,
MOMYJISIITHOHHOM u
9KOCHCTEMHOM YPOBHSIX

83 ||buocdepa —|1 08.04 https://lesson.edu.ru/06/11
oOmierutaHeTapHass  000JI0YKa
3emiu

84 |Yuenue B. U. Bepnauckoro o1 08.04 https://lesson.edu.ru/06/11
ounocdepe

85 ||3akoHOMeEpHOCTH 1 15.04 https://lesson.edu.ru/06/11
CylIecTBOBaHUS Onoc(eps

86 |KpyroBoporer BemectB  H||1 15.04 https://lesson.edu.ru/06/11
OMOTCOXUMUYCCKHE ITUKITBI

87 ||3oHanpHOCTH ouocdepsr. (|1 15.04 https://lesson.edu.ru/06/11
OcHOBHBIE OMOMBI CYIIH

88 ||YcroitumBocTs Onocdepsr 1 22.04 https://lesson.edu.ru/06/11

89 || 9xonormueckue Kpu3uchl U ux||1 22.04 https://lesson.edu.ru/06/11
MPUIHHBI

90 |[BosmeiictBue uyenoBexka Ha|ll 22.04 https://lesson.edu.ru/06/11
ouochepy

91 ||AnTpomnorenHoe BozaeicTBue| 1 29.04 https://lesson.edu.ru/06/11
Ha PacTUTENBHBIN U )KUBOTHBIN
MUD

92 ||OxpaHa nmpupoasl 1 29.04 https://lesson.edu.ru/06/11

93 ||OcHOBHBIC MPUHIHUIEI| 1 29.04 https://lesson.edu.ru/06/11
YCTOWYHBOTO pasBUTHS
YeJI0BEYECTBA U TIPHUPOIBI

94 |[PannoHanbHOE 1 06.05 https://lesson.edu.ru/06/11
MPUPOIOTIONB30BaHKE u
cOXpaHeHHe OMOJOTHYECKOTO
pa3zHooOpasus 3eMiu

95 ||O6o0menne o Temel||l 06.05 https://lesson.edu.ru/06/11
«MUKPO3IBOTIOLHS u
MaKpPOIBOJTIOLIHS

96 ||0O600mmeHue 1o Temel||l 06.05 https://lesson.edu.ru/06/11
«IIpoucxoxaeHnue U pa3BUTHE
JKU3HU Ha 3emute.
[MponcxoxkeHne yeloBeKa Ha
3emuie»

97 [|O6ob6meHre 1o TeMe 13.05

«[Ipoucxoxnenne u pa3BUTHE
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Ne
/1

Tema ypoxa

KonunuectBo yacos

Bcero

KontponbHbie
paGoThI

IIpakTHueckue
paGoThI

JlaTa
H3y4YEHUs

ONeKTpoHHBIE TU(POBEIC
oOpa3oBarebHbIE

pecypcsl

JKH3HH Ha 3eMIIe»

98

O060061enre o TEME
«IIpouCXOKIEHHE YelloBeKa —
AHTPOTIOTEHE3»

13.05

99

O000menne Mo Teme «IKOJIOTHS
— HayKa O B3aMMOOTHOILICHHSX
OpPTraHHU3MOBY

13.05

https://lesson.edu.ru/06/11

100

O00061eHE o TEME
«Opranu3msl 1 cpejia OOUTaHUSD

20.05

https://lesson.edu.ru/06/11

101

O000111eHE 10 TEME «DKOJIOTHS
BUJIOB H MOMYJIsAIuii», «bruochepa

20.05

https://lesson.edu.ru/06/11

— ri1o0anbHast YKOCUCTEMA)

102

[IpomexxyTounas arrectanusi||l 1 20.05

(TecTupoBaHue)

OBLIEE KOJIMYECTBO YACOB|102 (|1 7.5
[10 I[TPOTPAMME

ITPOBEPAEMBIE HA ET' I10 BUOJIOT'MA TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOMU OBPA3OBATEJBHOU ITPOT'PAMMBI CPETHEI'O OBILIETO OBPA3OBAHUS

Kopn
NMpoBepPsIEMOro
TpeOGoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEeAMETHBIM pe3yJIbTaATaAM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl CPeTHEro 001ero 00pa3oBaHusi

CdopMHupOBaHHOCTH 3HAHUH O MECTE U POITU OHOJIOTHH B CHCTEME SCTCCTBEHHBIX HAYK, B
(hopMHUPOBaHNH COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHHBI MUPA, B [TO3HAHUU 3aKOHOB MPUPOIBI U
PCLICHUH KHU3HEHHO BAXKHBIX COL[MATBHO-3THYECKHIX, IKOHOMHUECKHX, IKOJIOTHUECKHUX MPOOIIeM
YENIOBEYECTBA, & TAKXKE B PEIICHUU BOIPOCOB PAIIMOHAILHOTO IPUPO/IONONH30BaAHHS, B
(hopMHPOBaHUH LIEHHOCTHOTO OTHOIICHHS K IIPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/Ie POCCHHCKHIX U
3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnagenue cucteMoii 3HaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO IO3HAHMS, UCTIOE3YEMBIX B
OHMOJIOTUYECKHUX HCCIICIOBAHMIX )KUBBIX O0BEKTOB U DKOCUCTEM (OIICaHUE, N3MEPEHHUE, IPOBEICHIC
HaOII0IeHNIT); cioco0aMu BBISIBIICHHSI M OLIEHKH aHTPOTIOT€HHBIX N3MEHEHHH B TIPUPOJIC.

‘YMeHue BBIIBUTATh TUIIOTE3BI, IPOBEPSTH UX SKCIEPUMEHTANBHBIMU CPEACTBAMHE, (OPMYIHPYS LENb
HCCIIEI0OBaHMs, aHAJIU3UPOBATh NIOJYyUYEHHBIE PE3YJIbTAThl U A€JaTh BHIBOABI.

BrrsiBieHME 3aBUCHMOCTH MEXK/Ty UCCIIEAYEMBIMH BETMUYNHAMH, OOBSCHEHNE TTOTyYeHHBIX
Pe3yNbTaToB U GOPMYJIMPOBAHUE BBIBOJIOB C MCIIOJIBE30BAHUEM HAYUHbBIX MIOHSTHUI, TEOPHH 1 3aKOHOB

YMeHwue BIageTh CHCTEMON OHOIIOTHIECKUX 3HAHUH, KOTOpast BKIIOYAET: OCHOBOIIOJIATAIOIITHE
Omonornyeckne TePMHUHBI U TOHATHS ()KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHN3M, BU, TOITYJISIIHS,
IKOcHCTeMa, OroteHo3, brocdepa; MeTabosIn3M, rOMeocTas, KIeTOYHBIH HIMMYHHUTET, OMOCHHTE3
Oenka, OHOMTOTMMEpPH!, TUCKPETHOCTH, CAMOPETYJIIIHSA, CAMOBOCIIPOM3BEICHIE, HACTIEICTBEHHOCTb,
M3MEHYUBOCTh, SHEPTO3aBUCUMOCTD, POCT U Pa3BUTHE);

ouonornyeckue Teopuu: kierounas teopus T. [lIBanna, M. [lInetinena, P. BupxoBa; KjoHaJIbHO-
cesektuBHOrO MMMyHHTeTa I1. Opnux, .M. MeunukoBa, XpOMOCOMHAs TEOpUs HacIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsliiieBoro cxoncrsa K. bapa, somtonionnas teopus Y. JlapeuHa,
CHHTETHYECKast TEOpHsl SBOJIIOLNH, TeopHst aHTponorenesa Y. JlapBuHa; Teopus 6uoreornenosa B.H.
CykauéBa; yuenue H.W. BaBuiioBa o rieHTpax MHOTO0Opa3usl U IIPOUCXOXKICHUS KYJIBTYPHBIX
pactenuii, yuenne A.H. CeBeprioBa o MyTsIX U HaNpaBlIeHUsX 3Boionuy, yuenue B.M. Bepnanckoro —
o 6mocoepe);

3aKOHBHI (eIMHOOOPa3Hs MOTOMKOB IIEPBOTO MTOKOJICHHUS, paCIeIICHUS TPU3HAKOB, HE3aBUCHMOTO
HaCIlleIOBaHHS NPHU3HAKOB . MeH e CIIeTIeHHOTO HACIeAOBAaHIS IPU3HAKOB M HApYIICHUS
cuerieHus reHoB T. MopraHa; roMOJIOTHYECKUX PSAIOB B HACIEACTBEHHON n3mMeHunBoctu H.1.
Basuiiosa; renerudeckoro paBHoBecust [[)x. Xapau u B. Baitn6epra; 3apoapiieBoro cxoactsa K.
bapa; ouorenetnyeckuii 3akoH . ['exkensi, @. Mromepa);

MPUHIUIEI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npasuia (MuauMmyma 0. JInbuxa, sKoJorn4eckoi mupamMuIbl Yuces, OnoMaccsl 1 SHEPTHH);
rurnoressl (koanepsatHoit A.M. Onapuna, nepsuuHoro Oyipona J[x. Xonzaeitna, mukpocdep C.
®dokca, pudozuma T. Uek)
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YMeHue periath IMOUCKOBEIC OHOIOTHYECKHE 331a4H;, BEISBIIATH IPUYNHHO-CIICICTBEHHEIC CBS3H
MEXy UCCIIETYEMBIMH OHOJIOTHYECKUMHU 0OBEKTaMH, TIPOIIECCAMH U SIBIICHUSIMHU; JA€TaTh BEIBOABI H
MIPOTHO3BI HA OCHOBAHHU TOJTYYCHHBIX PE3yJIbTATOB;

COCTaBJISITh TEHOTUITHYECKUE CXEMBbI CKPEIIUBAHUSI ISl PA3HBIX THUIIOB HACIIEIOBAHUS IPU3HAKOB Y
OpPraHU3MOB, COCTABJISATH CXEMbI IEPEHOCA BEIECTB ¥ SHEPTUH B IKOCUCTeMax (I[eMU MUTAHUS,
TTUIIICBBIC CETH)

YMeHue ycTaHaBINBaTh B3aMMOCBS3H MEX/y CTPOCHHEM U (PyHKIMSIMU: OPIraHOUIOB, KJIETOK Pa3HBIX
TKaHEH, OpraHaMu M CHCTEMaMH OPTaHOB y PACTCHUH, )KUBOTHBIX M YEIOBEKA; MEXy dTallaMu
oOMeHa BEIIeCTB; ATallaMH KJICTOYHOT'O LIUKJIA M )KU3HEHHBIX [IUKJIOB OPTaHW3MOB; 3TallaM1
SMOpPHOHATBHOTO PAa3BUTHSA; TEHOTHIIOM M (PEHOTUTIOM, (PEHOTUIIOM U (paKTOpaMH Cpebl OONTAHUS;
MIPOLIECCaMH IBOMIOLUH; ABMKYIIUMHU CHIIaMH aHTPOIIOT€HE3a; KOMIIOHEHTAMHU Pa3JInYHBIX S9KOCHCTEM
U IPUCIIOCOOJICHUSIMU K HUM OPTaHM3MOB

‘YMeHue BBIIENAT CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHSI BUPYCOB, KIIETOK MPOKAPUOT U 3yKAPHOT; OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OMOT€OIIEHO30B, IKOCKCTEM U OHOC(Ephl; CTPOSHHSI OPraHOB U CUCTEM OPraHOB PAaCTEHHH,
JKUBOTHBIX, YEIOBEKA; MPOIECCOB YKU3HESSITEILHOCTH, MPOTEKAIOIINX B OPraHU3Max PACTCHUIA,
JKUBOTHBIX 1 YeJIOBEKa; OMOJIOTHUECKUX MPOIIeccoB: 0OMeHa BEIecTB (MeTaboIu3M), HHPOPMAIUH U
MIpEeBpAICHUS SHEPTUH, OPOXKEHUS, aBTOTPO(HOTO U reTepoTpoHOTO TUITOB TUTAHUS, (POTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, ME€H03a, FaMeTOreHe3a, IMOPHUOreHe3a, MOCTIMOPHOHATIBHOTO Pa3BUTHS,
paSMHO)KeHI/ISI, I/IH[[I/IBI/I}IyaJ'H)HOFO paSBI/ITI/IH OpFaHI/ISMa (OHTOFeHeSa), B3aHMO}IeﬁCTBHH T'CHOB,
reTepo3uca; IeHCTBUI HCKYCCTBEHHOIO 0TOOPA, CTA0MIU3UPYIOIIETO, IBHKYILEIO M Pa3phIBAIOIICTO
€CTECTBEHHOT'0 0TOOPA; AJUIONATPHYECKOT0 M CUMIIATPHUECKOTO BUI000Pa30BaHHUS;, BIUSHUS
JIBIDKYIIAX CHJT DBOJIOIMH Ha TeHO(MOH/T MOMYJIAINY; PUCIIOCOOICHHOCTH OPTaHU3MOB K Cpeie
oOuTaHuUs, YepeOBaHMs HAIPABICHUH YBOITIOLNH; KPYTOBOPOTA BEIIECTB M ITOTOKA SHEPIHH B
KOCHCTEMAX

CchopMHPOBaHHOCTH YMEHHS BBIACIATH CYLIECTBEHHBIE TPU3HAKH BUPYCOB, KIETOK IIPOKAPHUOT U
9YKapUOT; OIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, BUJIOB, ONOT'€OIIEHO30B U SKOCHCTEM;
0cOo0EHHOCTH IpolieccoB 0OMEHa BEIIECTB U ITPEBPALeHHsI SHEPIHHU B KIIETKe, poTocuHTesa,
IUTACTUYECKOTO M DHEPreTHUECKOT0 00MEHa, XeMOCHHTE3a, MUTO3a, Mei{03a, OIIOI0TBOPEHUS,
Pa3BUTHS U Pa3MHOKCHUS, MHIUBHIYILHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI 3a
CYIIIECTBOBaHUE, ECTECTBEHHOTO 0TOOpa, BUI000Pa30BaHMU, IPUCTIOCOOIEHHOCTH OPraHM3MOB K Cpezie
00HUTaHMSA, BIMSHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHHH B 9KOCHCTEMAX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBPAIICHNUS SHEPTUH B Onochepe

‘YMeH#ne UCIoab30BaTh COOTBCTCTBYIOLIUEC apPIr'YMCHTHI, 6I/IOHOI‘I/I"I€CKyIO TCPMHUHOJIOTUIO U CUMBOJIUKY
JJI 10Ka3aTeJIbCTBA POJACTBA OPraHM3MOB PA3HBIX CUCTEMATUYCCKUX I'PYIIL; B3AUMOCBA3U OPIraHU3MOB
" Cpeabl O6I/ITaHI/I$[; CANHCTBA YCJIOBCYCCKHUX pac; H€O6XOZ[I/IMOCTI/I 310PpOBOTro 06p333 JKHU3HU,
COXpaHCHHUA pa3H006pa3I/I;1 BHUAOB M 3KOCUCTEM KaAK YCJIOBUS COCYHICCTBOBAHUA IIPUPOJALI U
9CJIOBCUCCTBA

VYmMmenne KPUTHYCCKU OLICHUBATDH I/IH(I)OpMaIII/IIO OHOJIOrMYECKOTO COACPIKAHUSA; UHTCPIPETUPOBATH
ITUYCCKUEC ACIICKThI COBPEMEHHBIX I/ICCJ'IG,HOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEIUIINHE, 6I/IOT€XHOHOFI/II/I;
paccMaTpuBaTh r100aIbHbIE YKOJIOIHUECKUE HpO6J’IGMBI COBPEMCHHOCTH, Q)OpMHpOBaTL 1o
OTHOIICHHIO K HUM CO6CTBGHHy}O HO3UIIHIO

HNEPEYEHDb 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA ET'3 110 BUOJIOT'HA

Kon

TIpoBepsieMblii AIIEMEHT COJIEpKaHUS

buonorus xak HayKa. JKuBBIEe CHCTEMEI U HX HN3y4YCHUC

1.1

CoBpemeHHast 6HOJIOTHS — KOMIUIEKCHAs HayKa. bronorndeckne HayKu U U3ydaeMble MU MPOOIIEMBI.
dyHnaMeHTaNbHbIe, NPUKIIAJIHbIE U TIONCKOBbIE HAYYHBIE HCCIIEIOBAHHS B OUOJIOTHH.

3HaveHue OnoJI0TuH B (POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAaY4YHOH KapTHHBI Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OnoJoTHel. 3HaYeHne OMOJIOTHHU B ITPAKTHUECKOH JeSITEbHOCTH YeJIOBEKa: MEIMIIMHE, CETTbCKOM
XO03SICTBE, MPOMBIIIJICHHOCTH, OXpaHe IPUPOABI

1.2

JKuBsle cuctemsl Kak mpeaMeT u3ydeHus ononorun. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO XUMUYIECKOTO
COCTaBa, JUCKPETHOCTD U IENOCTHOCTD, CIIOXKHOCTh M YIOPSAA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3aIysl, CAMOBOCIIPON3BEACHUE, PA3IPAKUMOCTD, U3MEHUHUBOCTD, POCT U PAa3BHUTHE.

YpoBHU OpraHU3aIUH KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOUHBIN, TKAHEBBIA, OPraHU3MEHHBIH,
MOMYJIAIIUOHHO-BUI0BOM, 3KOCUCTEMHBIH (OHOreoneHoTuIecKuii), brnochepusiil. [Iporecchl, mpoucxosaiue B
*uBbIX cucteMax. OCHOBHBIC MPHU3HAKK KHUBOTO. JKH3HB Kak hopMa CyIIeCTBOBAHHS MATCPHH

1.3

Mertonbl Guonorndeckoit Hayku. HabmrogeHne, uaMepeHue, SKCIIepUMEHT, CUCTeMAaTH3allls, METaaHaIU3.
ITonsarue o 3aBucuMOl 1 He3aBUCUMOI iepemeHHoU. [limanupoBanue skcnepuMmenTa. [locranoBka U mpoBepka
runotes. Hynesast runotesa. [ToHsATHE BEIOOPKHU M €€ TOCTOBEPHOCTh. Pa30poc B OMOIOTHYECKUX JTAaHHBIX.




OHeHKa JOCTOBEPHOCTHU MOJJYYCHHBIX PE3YJILTATOB. HpI/I'-II/IHLI HNCKaXXCHUA PE3YJIbTATOB OKCIICPUMEHTA.
TloHsITHE CTATUCTHYECKOIO TECTA

KiteTka kak OMOIIOrMYECKas CHCTEMA

2.1

Krnetka — cTpykTypHO-(QYHKINOHANBHAS eIUHALA )XKUBOTO. MicTopus oTKpeITHs KieTkH. PaboTs! P. 'yka, A.
JleBenryka. Kinerounas teopus (T. [lIBann, M. llnetinen, P. Bupxor). OCHOBHBIE MOJIOKEHISI COBPEMEHHOM
KJIETOYHOM TEOpHH.

MeTtozbl MONIEKYISIPHON 1 KIIETOYHOM OMOJIOTHH: MUKPOCKOIUS, XpoMaTorpadus, 31eKTpodopes, METOA
MEUEeHbIX aTOMOB, TU(depeHHaNbHOe HSHTPH(YTrupoBaHKe, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHYECKHI cOCTaB KIETKA. Makpo-, MUKPO- H YIbTPAaMHUKPO3JIEeMEHTH. Boa 1 e€ poib Kak pacTBOpUTEI,
peareHTa, yqacTue B CTPyKTYPHPOBAaHUH KIIETKH, TETUIOPETYIISIIHA. MHUHEpaIbHEIC BEIIECTBA KICTKH, HX
Ouosornveckas poyib. Poib KaTHOHOB 1 aHHOHOB B KJIETKE.

Buonornueckne monumepsl. benku. AMHHOKHCIIOTHBINA cocTaB 0ekoB. CTPYKTYphI OETKOBOK MOJIEKYJIHI.
[epBuuHas cTpyKkTypa Oenka, nenTuaHas cBsi3b. BropuyHas, TpeTH4YHas, Y4eTBEPTHYHAS CTPYKTYPBI.
Henatypanus. CoiictBa 6enkoB. Kitaccudukanus 0enkoB. buonornueckue GyHKIMA OCIKOB.

VYraeBoasl. MoHOCaxapuabl, JUCaXapUabl, OJIUrocaxapuabl U nonucaxapusl. OOMmui miIaH CTPOeHUs U
(U3MKO-XMMHUYECKHE CBOIMCTBA yIi1eBoI0B. bronorunyeckne QyHKIUH yriieBOJIOB.

Jlummaaet. T'unpodunsHO-THAPOoPOOHEIC cBOMicTBA. Kiaccudukarus mununo. Tpurmumepunsl, GochoTuIuIbI,
BOCKH, crepounbl. bruonornueckue Gpynkunu nunuaos. OOmue cBoHCTBa OMOIOTHYECKHX MeMOpaH —
TEKY4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOTYIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. THK 1 PHK. Ctpoenne nyknenHoBbix kucinot. Hykneotuasl. [lpunnun
komuteMenTapHocty. [Ipasmno Yapradgda. Crpykrypa JHK — nBoitHas crimpans. MecTOHaX0XACHUE U
ounonorndeckne Gpynknun JTHK. Buast PHK. @yakumm PHK B kinetke.

Crpoenne monexyinsl AT®. Makpospruueckne cBsi3u B Moniekyiie AT®. buonornueckue pynxmmm ATO.
BoccranoBneHHbIe TepeHOCYHKH, UX GyHKINH B KieTke. CeksennpoBanue JTHK.

CrpykTypHast OHOJIOTHsA: OMOXUMHUYCCKUE U ONMOPHU3MUECKUE UCCIICAOBAHMS COCTaBA M IIPOCTPAHCTBEHHOMN
CTPYKTYPbI OHOMOJIEKYJT

23

Twurer K1€TOK: SyKapHOTHYECKas M IpoKaproTudeckas. CTpyKTypHO-(YHKIIMOHATBHBIE 00pa30BaHUS KICTKH.
Crpoenne npoxapuoTHdeckor kietku. Kiaerounas crenka 6akrepuii u apxei. OcoOEHHOCTH CTPOCHHUS
reTepoTpOQHOI 1 aBTOTPOPHOMN MPOKAPHOTHUSCKUX KIETOK. MEeCTO M POJIb IPOKApHOT B OHOLIEHO3aX.
Crpoenue 1 (yHKIMOHHPOBAHKE SyKapHOTHYECKON KileTkH. [1na3mMaTuyeckas memOpaHa (1ia3manemma).
CrpykTypa riazmMaTnieckoil MeMOpaHbl. TpaHCIOPT BELECTB uepe3 I1a3MaTHYecKyt0 MeMOpaHy: acCUBHBIH
(muddysust, obneruénnas nudQy3ust), aKTUBHBIN (IEPBUYHBIN U BTOPUYHBII aKTHBHBIA TPAHCIIOPT).
[Monynponunaemocts MemOpansl. PaboTa HaTpuii-kaineBoro Hacoca. DHIOIMTO3: MHHOLUTO3, (haronuTo3.
Ok3ommro3. Knerounas crenka. CTpyKkTypa 1 QyHKIHMU KJICTOYHOH CTEHKH pacTeHHH, IpHOOB.

[Muromnasma. Luro3zomb. [lutockener. [IBmwkenune muromia3Mel. Opranouas! kieTkn. OHoMeMOpaHHbIe
OpraHou bl KIETKH: dHo1u1a3marndeckas cetsb (JI1C), anmapar ['onbukH, TM30COMBI, UX CTPOSHUE U
¢ynkn. B3anMocBsa3b 01HOMEMOpPAaHHBIX OPraHOUIOB KiIeTKH. CTpOoeHHE TPaHy IsIPHOTO peTHKYITymMa. CHHTE3
pactBopuMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ magkuit (arpaHysapHBIi) SHIOIIa3MaTHIeCKAN
petukynym. CekperopHast (QyHKus anmapata ['onsmxn. TpaHcopT BemecTs B KieTke. Bakyonn
pactuTenbHbIX KieTok. Kinerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHAPHH, TUIACTHIBL.

Crpoenue 1 (yHKIUH MUTOXOHIPUH 1 TacTu. [lepBuuHbIe, BTOPUYHBIE U CIIOXHBIE TIACTHIbI
(hOTOCHHTE3UPYIOIIUX FYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIUIACTHI BHICIIUX PACTCHH.
HemembOpannble opranouis! kinetkr CtpoeHue U GpyHKINN HeMeMOpaHHBIX OPraHOMIOB KIIETKH. PuGocomebl.
MuxkpodmiamenTsl. Mplmeunsle kiaeTkn. Mukpotpy6ouku. Kiterounstit nentp. CTpoeHne u ABHKEHHE
KTYTHUKOB ¥ peCHUYEeK. MUKpOTpyOOUKH nuTOIIasmel. LleHTprons.

Anpo. O6omnouKa spa, XpOMaTHH, KAPUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U QYHKIMH. SIIepHbIiH OCIKOBBIH
Matpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHNE XPOMOCOM B HHTep(]azHOM siipe. benku xpomaTnHa — THCTOHBL.
Knerounsie Bkimoyenust. CpaBHUTENIbHAS XapaKTEPHCTHKA KJIETOK 9YKapHOT (PacTUTEIHHOM, SKUBOTHOM,
rpuOHOI)
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AccuMuISIIMS ¥ JUCCUMWISLMS — JIB€ CTOPOHBI MeTabonmu3Ma. Turel oOMeHa BeIecTB: aBTOTPOQHBIN 1
reTepoTpOdHBINA. YdacTre KHCIopo/ia B OOMEHHBIX ITpoIieccax. JHepreThIeckoe o0ecreyeHne KIeTKH:
npeBpaieHre AT® B 0OMeHHBIX mporieccax. OepMEHTATUBHEIN XapaKTep peakuil KICTOYHOTO MeTaboIn3Ma.
depMeHTBHI, NX CTPOEHHE, CBOWCTBA U MexaHu3M aeiicTBus. Kodepmerntsl. Oimanst GpepMeHToB OT
HEOPraHWYECKHUX KaTalN3aTopoB. beIKu-akTHBAaTOPEI U OETKN-HHTHONTOPHI. 3aBUCHMOCTh CKOPOCTH
(hepMEHTATUBHBIX PEAKITUI OT PA3INIHBIX (PAKTOPOB.

IlepBuuHbIil CHHTE3 OPraHUYECKUX BellecTB B kiieTke. @otocuHTe3. Posb xj10pomiacToB B npouecce
¢dorocunTe3a. CetoBas u TeMHOBasi Gasbl. [IpoaykTiBHOCTH hoToCcHHTE3a. BiusHue pa3indHbix GakTOpoB Ha
CKOpOCTh (oTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpas3ue opraHu3aMoOB-XeMOCHHTETHKOB: HUTPUUIHPYIOIINe OaKTepuy, xKene300aKTepu,
cepoOaKTepun, BOAOPOIHbIE OaKTepuH. 3HAYCHNE XEMOCHHTE3a.

AmnaspoOHble opranu3Mel. Bunst Oposkennst. [IpoxykTel OpokeHHs U NX UCTIONH30BAHHE YETIOBEKOM.
AHa3poOHBIE MUKPOOPTaHNU3MBI Kak 00bEKTHI OMOTEXHOJIIOTHH U BO30ynuTenn OoJe3He.

AbdpoOHBIE OpraHu3MBIL. DTalbl SHEpreTnyeckoro ooMena. [logroropurenbHblii atam. I mmkonus —
0ECKUCIIOPOIHOE PACHICIUICHHE TITIOKO3BI.




Buonornveckoe OKUCICHHE, WU KIIETOYHOE JIbIXaHue. POk MUTOXOHIPHUI B TIpOIIEccax OMOJIOTHYECKOTO
okucnenus. [uxnmmdaeckue peakiun. OkuciutensHoe hochoprmmmpoanue. [IpenmyiecTBa a3poOHOTO MyTH
0oOMeHa BelIecTB epe aHadpoOHEIM. D (EeKTHBHOCTh SHEPTETUICSCKOT0 0OMeHa

2.5

Peakiiun MaTpuyHOro cuHTe3a. [IpHHIMI KOMITIEMEHTApPHOCTH B peakIMiIX MaTPUIHOTO CHHTe3a. Peannzarus
HacjecTBeHHOM nHpopmanuu. ['eneTnyeckuii koa, ero cBoiicTa. TpaHckpunuus — MaTpuuHblid cuaTe3 PHK.
IIpuHIUIBI TPAHCKPUIILIUK: KOMIIJIEMEHTapHOCTh, aHTUNAPAJUIENBHOCTh, ACUMMETPUUHOCTD. TpaHCanus u eé
stamnsl. Yuactue tpaHcniopTHeIXx PHK B OnocnnTese Oenka. YcnoBus 6nocunTesa 6enka. Kognposanue
amMuHOKHCIOT. Pons pubocom B OnocuHTe3e Oerka.

OpraHuzanys reHoMa y IPOKapHoT U 3yKapHoT. Perysius akTHBHOCTH T'€HOB Y IIpoKapuoT. [ umoresa
onepoHa (®. XKaxo0, XK. Mano). Perysinus 0OMEHHBIX TPOIIECCOB B KiieTKe. KileTouHbI roMeocTas.

Bupycsl — HekiieTouHbIe (YOPMBI KU3HN U 0OIUraTHBIE Mapa3uThl. CTPOEHHE IPOCTHIX U CIIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTeprodaros.

BupycHsle 3a0oneBaHus YenoBeka, )KuBOTHBIX, pactenuid. CITNI, COVID-19, connanbHble 1 METUITUHCKHE
po0JIeMbI

2.6

Krnerounsrii iukit, ero mepruoasl u perysinus. Uatepdaza u Muto3. OcoOeHHOCTH MPOIECCOB, MTPOTEKAIOIINX B
naTepdase. [loaroToBka KineTku k neneHuro. [IpecuATeTHYECKHIT (TOCTMHUTOTHYECKHI), CHHTETHICCKUH H
MTOCTCHHTETHIECKHUH (MMPEMHUTOTHICCKHI) TIEPUOIBI HHTEP(ha3HI.

Marpuunsiii cunte3 JJHK — perumkanusd. [punnune! perukanuu JJHK: kommiemeHTapHOCTD,
MTOJTyKOHCEPBAaTUBHBIN CHHTE3, aHTUIIapaiuIenbHOCTh. Mexanusm perutukain JJTHK. Xpomocomsr. Ctpoenne
xpomocoM. TenoMepsl U TenomMepasa. XpOMOCOMHBIH HA0Op KIETKUA — KAPHOTHIL. JIUTUTOMIHBIN U TallION THBIH
Ha0opbI XpoMocoM. ['oMonoruuHble XpoMocoMsl. [1os10BbIE XPOMOCOMBI.

Jenenue kiaeTku — MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX Hpouecchl. Tumnsl Muto3a. Kapuokunes u
LUTOKKHE3. bruonorndyeckoe 3HaueHne Muto3a. Perymsnus MuToTHYeCKOro nukia kietku. [Iporpammupyemas
KJIETOYHAsi THOEJIb — aromnTo3.

@YHKIMOHAIbHAsI TEHOMUKA

OpraausM Kak 6uonorugeckas cucrema

3.1

OnHOKJIETOYHBIE, KOJIOHWANIBHBIE, MHOTOKJIETOYHBIE OPTaHN3Mbl 1 MHOTOTKaHEBBIC OPTaHU3MBI.

DopMbI pa3MHOKEHHUS OPraHI3MOB: Oecrosioe (BKJI0Yasi BEreTaTUBHOE) U TI0JI0BOE. Bubl Gecrionoro
Pa3MHOXKEHUS: IOUYKOBAHKE, CIIOPYJISANUS, (parMeHTanus, KIIOHUPOBAaHHE.

[TonmoBoe pazmHoxeHue. [lonossle KiIeTKH, WK ramMeTsl. Meiio3. Ctaanu meriosa. [ToBenerne XxpoMocoM B
merioze. Kpoccunrosep. bronorudeckuii cMbIci Meiio3a U MOJIOBOTO Mpoiiecca. Meiio3 u ero MecTo B
KU3HEHHOM LIUKJIE OPraHU3MOB.

[penzapoapimeBoe pazsutre. ['amerorenes y :,uBoTHBIX. [lonoBeie jxene3pl. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KiIeToK. CriepMaToreHes u oorene3. CTpoeHUe NONIOBBIX KieTOK. OIuIo10TBOPEHUE U SMOPHOHAIEHOE
pas3BuTHE KHUBOTHBIX. CIIOCOOBI OTIIOIOTBOPEHNS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayansHoe pa3BuTHE OpraHn3MoB (oHTOreHes). Cranun sMOpHOreHe3a )XUBOTHBIX (Ha MpuMepe
nsarymkn). pobnenne. Tumnsl npodneHns. OcoOeHHOCTH IPOOICHHS MIICKOIUTAIOMINX. 3apOIBIIICBEIC THCTKA
(racTpynsanms). 3aKiTazKa OpraHOB M TKaHEH M3 3apOJBIIIEBBIX JINCTKOB. B3anMHoOe BimsiHIE acTer
Ppa3BUBAIOMIETOCs 3apoabimia (IMOpPHOHATBFHAS HHAYKIHS). 3aKiIaqKa IIaHa CTPOCHHUS )KHBOTHOTO KaK
pE3yJIbTAaT HEPAPXUUECKUX B3aUMO/ICHCTBHH T'eHOB. BimsHue Ha SMOpHOHAIBHOE PA3BUTHE PA3INIHBIX
(haKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct u pa3Butie x*uBOTHBIX. [locTaMOproHansHeIi nepuos. [Ipsmoe u Henpsimoe pa3Butue. PazButue ¢
MeTaMop]o30M y OECII0O3BOHOUHBIX U TO3BOHOYHBIX KHUBOTHBIX. brosiornyeckoe 3HaueHNe MPSIMOTO 1
HENPSIMOTO Pa3BUTHSI, UX PACHIPOCTPAHEHHE B IPUpo/ie. THITBI pocTa KUBOTHBIX. DaKTOPHI peryisnun pocra
KMBOTHBIX U yenoBeka. CTauu NOCTOIMOPHOHAIIFHOTO Pa3BUTHS y )KHUBOTHBIX U yeioBeKa. [leprosr
OHTOT€HE3a YeNIOBEKa.

PasmHOXeHME U pa3BuTHE pacTeHuid. [amerodur u ciopodur. Meiio3 B KU3HEHHOM IHKIIC PACTCHUH.
O6pazoBanue crop B npoliecce Mero3a. ['ameTorenes y pactenuit. OmionoTBOpeHNE U pa3BUTHE PACTHTEIBHBIX
OpraHu3MoB. J[Bo#HOE OIIOJJOTBOPEHHE Y IBETKOBBIX pacTteHnii. OOpa3oBaHUe U pa3BUTHE CEMEHH.
MexaHu3Mbl PETYJISIINN OHTOTEHE3a y PACTCHUH U JKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTUA I'CHCTUKU KaK HAyKHU. OCHOBHEIE€ T€HETUYCCKHUE ITOHATHSA U CHMBOJIEL.
T'omonoruansie XPOMOCOMBI, AJUICJIbHBIC I'€HbI, aJIbTCPHATUBHBIC ITPU3HAKH, ,HOMI/IHaHTHHﬁ n peHeCCI/IBHHﬁ
MpU3HAK, TOMO3UT0Ta, IrETEPO3UroTa, YuCTasd JIMHUA, I'I/I6pI/I,I[LI, T'CHOTHII, (I)GHOTI/IH. OcHOBHBIE METOAbI
TCHCTHKH . FI/I6pI/I£[OJIOI'I/I‘IeCKI/II71, I_[PITOJIOFPI‘IGCKI/Iﬁ, MOJICKyJISIpHO-FCHCTI/I‘ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemniBanue. [lepBbrii 3akoH MeHIeNs — 3aKOH eAMHO00pa3usi THOPHUIOB IIEPBOTO
nokosieHus. [lpaBuno nomunupoBanusi. Bropoit 3akon Menesnst — 3aKoH paclierieHus: TPU3HAKOB.
[uTonornyeckre OCHOBBI MOHOTHOPHTHOTO CKpEMIUBaHuUs. [ MITOTE3a YHCTOTHI TAMET.

Ananuzupyolee ckpelirpanye. [lpoMexxyTouHblid XapakTep HaciaeaoBaHus. Paciuensienye npu3HakoB Ipu
HEIOJIHOM IOMUHHPOBAHUHU.

JdurndpunHoe ckpemmBanue. TpeTuii 3akoH MeHaemst — 3aK0H He3aBICHMOTO HACIICTOBAHUS TIPU3HAKOB.
[uTosornyeckrne OCHOBBI TUTHOPHUIIHOTO CKPEITUBAHUS.

CuenuieHHOE HaciejoBaHUe Mpu3HAaKoB. Paboter T. Moprana. CrierieHHOE HacIeJOBaHHE TeHOB, HApyIICHUE
CIETUICHHUSI MEX Ty TeHaMU. XPOMOCOMHAsI TEOpHUs HACIEICTBEHHOCTH.

FeHeTI/IKa ImoJia. XpOMOCOMHBIf/‘I MEXaHU3M OHpeZ[eHeHI/IH ImoJia. AyTOCOMI)I U IIOJIOBBIC XpOMOCOMLI.
I'omoraMeTHbIH U reTeporaMeTHbI noJj. ['eHeTuyeckas CTpyKTypa oJIoBbIX XpomocoM. HacnegoBanue




MIPU3HAKOB, CIIETICHHBIX C [IOJIOM.
I'enotun xak uenoctHas cucreMa. [lneloTponust — MHOKECTBEHHOE JieiicTBre reHa. MHOKeCTBEHHBIIH
atenusM. BzanmoneiictBue HeauienbHbIX reHoB. KoMmieMeHTapHocTh. Onuctas. [lonmumepust
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B3anmopeiicTBue renotuna u cpeabl npu GopmupoBanuu peHoruna. Fi3aMeH4MBOCTh TPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE MPU3HAKYU. BUIbI N3MEHUMBOCTU: HEHACIEICTBEHHAs U HACIIEICTBCHHAS.
Moau¢ukannoHHas U3MEHYNBOCTb. Poib cpenbl B popMUpoBaHUN MOIU(PHUKALMOHHON n3MeH4YnBocTH. Hopma
peakuuy npu3Haka. BapuanvoHHslii psa u BapuanonHas kpusas (B. Moranncen). CBoiicTBa

MO (PUKAITMOHHON H3MEHYMBOCTH.

I'enotunuueckas u3MeHUYUBOCTh. CBOMCTBA FEHOTUITMYECKOW M3MEHYMBOCTU. BUIbI TEHOTUIIMYECKON
N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTrBHAs M3MEHINBOCTE. Mei03 U ITOIOBOH MPOIIecC — 0OCHOBa KOMOMHATHBHON M3MEHIUBOCTH. Poib
KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUM TCHETHUYECKOTO Pa3HO00Opasus B Mpeeax OJHOTO BUA.
MyTanuoHHas U3MEHYUBOCTb. BUIbI MyTaIuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIE U
MHAYIMPOBAHHBIC MyTallud. SliepHbIe U UTOMIa3MaThYeckue MyTarui. CoMaTHYECKUE U TIOJIOBBIE MyTaIlUH.
[IpyunHBI BO3HUKHOBEHUS MyTalluid. MyTareHsl ¥ UX BIMSHUE HAa OPTaHU3MBI. 3aKOHOMEPHOCTH
MYTaIMOHHOT'O TIIpoliecca. 3aKOH TOMOJIOTHYECKUX PsIOB B HacieAcTBeHHoH u3meHunBocty (H.M. BaBuios).
BHesepHast ©3MEHUYHMBOCTb U HACJIECTBEHHOCTh

3.5

Kapunorun yenoseka. MexayHapoaHas IporpaMMa MCCIeJ0OBaHUs TeHOMa YesloBeka. MeTonbl H3ydYeHus
TCHCTHKH YCJIIOBCKA. FGHC&HOFHHCCKHﬁ, 6HH3HCHOBBII>'I, HHTOFGHGTHHCCKHﬁ, HOHyH}IHI/IOHHO-CTaTI/ICTI/I‘{eCKHﬁ,
MOJIEKyJIsIpHO-TeHeTHueckuil. CoBpeMEHHOE OlpeeJIeHue TeHOTHIIA: I0JIHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTHUIIMPOBaHUE, B TOM uuciie ¢ nomolinsto [1L[P-ananusa. HacnencrBenHble 3a0oseBanus yenoseka. ['eHHbIE
U XpOMOCOMHBIE 0OJIE3HU YenoBeKa. bones3Hu ¢ HacleICTBEHHOH NpeapacioNoKEeHHOCTbI0. 3HAaUCHUE
MEIMIIMHCKON TeHETHKH B NTPEIOTBPAIICHNH U JICUSHUN TeHETHIeCKuX 3a0oseBanmii yenoBeka. CTBOJIOBEIE
KJIETKH

3.6

JoMecTukanus u cenekius. 3apokIeHue celleKuy U fomectukanuu. Ydyenue H.M. BaBuioBa o menTpax
MIPOUCXOXKACHHS U MHOT000pa3us KyJbTypHBIX pacTeHH. Poib celleKIuy B CO31aHUU COPTOB pacTeHui 1
MOpO/JI )KUBOTHBIX. COPT, MOPOAa, ITaMM. 3aKOH TOMOJIOTHYECKHUX PAJIOB B HACTIEICTBEHHON N3MEHUYNBOCTU
H.W. BaBuiioBa, ero 3Ha4€HUE JUIs CEIICKIIMOHHON paOOTHI.

MeTo/bl CeneKIMOHHOM paboThl. McKyccTBEeHHBIN 0TOOP: MacCOBBIM M MHIUBHYJIBHBIN. DTaIlbl
KOMOWHAITMOHHOH celeKnuu. VcmpiTanre mpon3BoIUTENCH 1Mo MOTOMCTBY. OTOOp 110 TEHOTHITY C MTOMOIIBIO
OIICHKH ()eHOTHITa TOTOMCTBA B 0TOOP IT0 TEHOTHITY ¢ TToMobio aHanmm3a JTHK.

HckyccTBeHHBII MyTareHe3 Kak METOJ] CeIEKIIMOHHON paboThl. PanaIiioHHbII 1 XUMHUYECKUI MyTareHes Kak
HCTOYHHK MYTaIlMi y KyIbTypHBIX (hopM opraHm3mMoB. Vcrons30BaHre TEHOMHOTO PEIAaKTHPOBAHUS I METOZOB
pexomOuHaHTHBIX JIHK 17151 momydeHuss HieX0IHOTO MaTepralia Juist CEeKITHH.

[Nonmyuerne nonumionnoB. BayTpuBumoBas rudpunu3amist. baunskopoaCcTBEHHOE CKpEUIMBaHNE, HITH
nHOpuauHT. HepoacTBeHHOE CKpelMBaHue, WM ayTOpUANHT. ['eTepo3uc u ero npuunHsl. Mcnons3oBanue
rereposuca B cenekunu. Otnanénnas rudbpuanzanus. [Ipeononenue 6ecrioans MeXBUIOBBIX THOPHIOB.
JlOCTIKEHUsI CeJIEKIIMU PAaCTEHUM U )KHUBOTHBIX

3.7

OOBEKTHI, HCIIONB3yEeMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIE U TKAaHEBHIE KYJIbTYPBl, MUKPOOPTaHU3MBI, UX
XapakTepucTHKa. TpaauioHHast OMOTEXHOJIOTHA: XJIeOoIeueHne, MOTyuYeHIe KUCIOMOJIOYHBIX IPOIYKTOB,
BHHOENNE. Mukpoouonoruueckuii cuaTe3. OOBEKTH MUKPOOHOIOTHUECKUX TEXHOIOTHH. [Ipon3BOACTBO
0enka, aMUHOKHCIIOT U BUTAMUHOB. VICKYCCTBEHHOE OILIOIOTBOPEHUE. PEKOHCTPYKIMS SIHLIEKIETOK 1
KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIIJIAaHTALIUHU SIJIEpP KIETOK.

XpoMOCOMHas ¥ TeHHAs HHXKCHEpHsl. VICKYCCTBCHHBIH CHHTE3 TeHA M KOHCTPYHUPOBAHHE PEKOMOWHAHTHBIX
JHK. JocTmkeHHs U MePCIEKTUBBI XPOMOCOMHOM M TeHHOW WHXXECHEpUH. MeTUITMHCKIE OMOTEXHOJIOTHY.
Hcnosib30BaHue CTBOJIOBBIX KIETOK

Cuctema 1 MHOrooOpasue OpraHu4eckoro Mupa

4.1

Buonorndeckoe pasHooOpasue oprann3MoB. CoBpeMeHHas! CHCTEMa OPTaHHIeCKOTO MUpa. [[pUHIIHTIEL
KIaccu(uKauy oprann3MoB. OCHOBHBIE CHCTEMaTHYECKHE TPYIIITBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHS U )KU3HEACATENEHOCTH OJHOKIETOUYHBIX Oprann3MoB. bakrepun, apxen,
OJTHOKJIETOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJAOPOCIH, IPyTHe MPOTUCTHI. KoloOHNaNbHBIE OPraHU3MBI.
JIBIKeHHe OTHOKJIETOYHBIX OPTaHU3MOB: aMEOOHUTHOE, KT'YTUKOBOE, PECHIYHOE. 3aIlUTa y OJHOKIETOYHBIX
OpraHu3MoB. Pa3apakxuMocTh Yy OJJTHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI

4.2

MHOroKkIeTOYHbIE pacTeHUs. B3anMOCBs3b YacTel MHOTOKJIETOYHOIO Opranu3mMa. TKaHH, OpraHbl 1 CHCTEMBbI
OpraHOB MHOTOKJIETOYHOTO opranm3Ma. Opranu3M Kak enuHoe 1enoe. TkaHu pacTeHuil. THITBI pacTHTETBHBIX
TKaHel: oOpa3oBaTenbHasl, MOKPOBHAS, IPOBOAAIIAS, OCHOBHAS, MexaHHYeckass. OCOOEHHOCTH CTPOSHHUS,
(GYHKIMIA ¥ pacoIOKeHUs] TKaHEeW B OpraHax pacTeHUi
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BereraTuBHBIE U T€HEpaTUBHBIE OPraHbl pacTeHU. DYHKIIMK OPraHOB U CUCTEM OpraHoB. Kapkac pacTeHuid.
JIBrKeHrEe MHOTOKJIETOYHBIX PACTEHUM: TPONU3MbI U HacTUU. Ilorionienre Bojibl, yIJIEKUCIOro ra3a u
MUHEpaIbHBIX BEIIecTB pacTeHuAMH. [[pixanue pactenuil. Auddy3us razoB uepes moBepXHOCTH KIETKH.
TpancnopTHBIE CHCTEeMBI pacTeHUH. Briienenne y pactenunii. 3ammra y MHOTOKJIIETOUHBIX pacTeHuil. Kyrukyma.
CpencTBa MacCUBHON M XMMHUYECKOH 3aUThI. DUTOHIIUIBI.

Pa3npaxuMocTh U peryssinus y Opranu3mMoB. Pa3npa)kxuMoCTh U peryJisiliisg y MHOIOKJIETOUHBIX PACTEHUM.
PocToBrie BCIIICCTBA U UX 3HAYCHUC




4.5

MHOTOKJIETOYHBIE >KUBOTHBIE. B3aMOCBS3b YacTe MHOTOKJIETOYHOTO OpraHusma. TKaHI/I, OpraHbl U CUCTEMbI
OpraHoB MHOT'OKJICTOYHOI'O OpraHmu3Ma. OpFaHI/BM KaK €IJMHOC LICJI0€. TI'omeocra3. TkaHU )KUBOTHBIX U
YyeJIoBeKa. THIIbI JKMBOTHEIX TKAHCH: ONUTCIHAIbHAA, COCANHUTECI/IbHAA, MbIIIICYHAas1, HCPBHAs. OcobeHHoCTH
CTPOCHUA, (byHKI_[I/Iﬁ M PACIIOIIOKCHHA TKaHCH B OopraHax KMBOTHBIX M YCJIOBCKA

4.6

OpraHbl ¥ CHCTEMBI OPTaHOB XMBOTHBIX. DYyHKIINK OpraHoOB U cucTeM opranoB. Oropa Tejia OpraHu3MoB.
CkerneTsl 0IHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy kHbIi 1 BHyTpeHHUil ckenetr. CTpoeHue u
THUIIBI COSAMHEHUS KOCTEH.

JIBrXeHre MHOTOKJICTOUHBIX JKUBOTHBIX. [TuTanmne skxuBOTHBIX. [TMTaHNEe TO3BOHOYHBIX KUBOTHBIX. J{pIxaHue
#uBOTHBIX. KoxxHOE npixanue. JKabepHoe 1 1EroyHoe bIXaHue.

JlpIXaHre MO3BOHOYHBIX KHBOTHBIX. DBOIIOMOHHOE YCIOKHEHNE CTPOCHHUS JIETKAX TO3BOHOYHBIX )KUBOTHBIX.
JlpIxaTenbHast cucTeMa desioBeka. MexaHn3M BEeHTHIISIINH JETKUX Y MITHII B MIIEKOTTUTAIOMUX. TpaHciopT
BELLECTB Y OpraHu3MoB. TpaHCIIOPT BELIECTB Y )KMBOTHBIX. KpoBeHOCHAsI cucteMa U €€ opransl. KpoBeHOCHast
cHcTeMa IO3BOHOYHBIX KHUBOTHBIX. Kpyru kpoBooOparieHus. DBONOUOHHBIE YCIOKHEHHUS CTPOSHHS
KpOBeHOCHOf/'I CHCTEMBI ITO3BOHOYHBIX )KUBOTHBIX. BBIJICJ'IGHI/IG Y OpraHu3mMoB. BI)I}Z[CHCHI/IG Y KUBOTHBIX.
Coxkpatutenbubie Bakyonu. Opransl BeyieneHus. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM U BBIACTUTEILHON
CUCTCMaMH. BI)IZLCIIGHI/IC Y NO3BOHOYHBIX JKUBOTHBIX. 38,Ll_lI/IT8, Y MHOT'OKJICTOYHBIX JKUBOTHBIX. HOKpOBbl Hn ux
MIPOMU3BO/IHBIE.

PaznpakuMocCTh 1 peryssinyst y opranu3mMoB. Pa3pakuMocCTh Y OIHOKJIETOYHBIX OpPraHU3MOB. TaKkcHCHI.
PaznpaskuMocCTh 1 perysisinys y MHOTOKJIETOYHBIX pacTeHuil. POCTOBBIE BeliecTBa 1 X 3HaYCHUE.

HepBHas cucrema u peduieKTopHas peryIsiis y MHOTOKJICTOUHBIX )KUBOTHBIX. HepBHas cucreMa u € OTAEIbI.
OBOJIONMOHHOE YCIIOKHEHHE CTPOCHUSI HEPBHOI CUCTEMBI Y KMBOTHBIX.

Paspabotka anroputMoB u porpaMm ais 3 hekTuBHON (HYHKINOHATBHOW aHHOTAIINH TEHOMOB,
TPAaHCKPUIITOMOB, IPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTEHHH, JKUBOTHBIX U UEJIOBEKA

OpFaHI/BM YCJIOBCKA M €TI0 3J0POBLE

5.1

Oprasbl ¥ CHCTEMbI OPraHoB 4yesioBeka. OTesbl rOJI0BHOIO MO3ra 03BOHOUHBIX )KUBOTHBIX. Peduiexc u
pednexropHas ayra. bezycinoBHbie U yciaoBHbIe peduiekesl. ['yMopanbHast peryisiius ¥ SHIOKPHHHAs CHCTeMa
KUBOTHBIX U UenoBeKa. JKennes3bl SHAOKPUHHON CHCTEMBI 1 UX TOPMOHBL. [leiicTBre ropMoHOB. B3anMocBsi3b
HEpPBHOH U 3HAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucrema. Peduiexc u peduiektopHas ayra.
BezycioBHbIE U yCIIOBHBIE pedIIeKCh
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3amura opraHu3Ma ot OonesHeil. IMMyHHas cuctema yenoBeka. KileTouHbIi 1 TyMOpalibHbIi UMMYHHUTET.
BpoxnéHublit, npuodpeTénnbli crienduueckuii MIMMYHHUTET. TeopHs KIOHaIbHO-CEJICKTUBHOTO MMMYHHUTETA
(IL.2pnux, ®.M.Bepuet, C.Tonerasa). BocnanurebHbIe OTBETHI OPraHU3MOB. POJIb BPOXKAEHHOTO HMMYHHTETA
B Pa3BUTHU CUCTEMHBIX 3a001€BaHUN

5.3

KposenocHas cucrema u e€ opransl. Cepaiie, KpoBEHOCHBIE cOCyIbl B KpoBb. Kpyru kpoBoobOpamenus. Pabota
cepaua u e€ peryJsums
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Hrerxanue genoseka. Auddys3ms razoB yepes moBepXHOCTh KICTKH. [IpIXaTenbHas CHCTEMAa YeJI0BeKa.
JpIxarenpHas IOBEpXHOCTD. Perynsmst qpixanus. JIpIxarenbHbie 00bEMBI

5.5

HI/IHICBapI/ITeJ'H)Haﬂ CHUCTEMA YCIIOBCKA. OTZ[CJ'[LI MUIIECBAPUTECIBHOI'O TPAKTA. HI/IIIIGBapI/ITCJ'H)HI)IC JKCJIC3hI.
BHy’I‘pI/IHOJ'IOCTHOC W BHYTPHUKIICTOYHOC NHNIICBAPCHUC

5.6

IMokpoBsl 1 ux npousBoaHbie. Oprausl Boiaenenus. [Touku. Ctpoenne u GyHKIMOHUPOBaHUE HEPPOHA.
@dunprpanus, cekpelysi 1 00paTHOe BcaChIBaHUE KaK MEXaHU3MbI paboThl OpraHoB BeieaeHus. OOpazoBanue
MOYH y YelI0BeKa

5.7

JIBrkeHue yesioBeka: MblmedHas cucreMa. CKeJeTHbIE MBIIIB U uX padota. CTpoeHUE U TUITHI COSAMHECHUS
KocTel

Teopust sBosrOIMK. Pa3BuTHe *)U3HU Ha 3emiie

6.1

OpomonuonHas Teopus Y. lapsuna. [Ipeanocsuiky BOSHUKHOBEHUS JapBUHU3Ma. JKI3Hb U Hay4Has
nesitenbHOCTH Y. [lapBuna.

JBrmkyuue cuibl 3BoronuH BUOB 1o Y. JlapBuHy (BBICOKAst HHTEHCUBHOCTh PA3MHOXKEHUS OPraHU3MOB,
HacJIeICTBEHHAs! N3MEHUYMBOCTB, 0Oph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBII N HCKYCCTBEHHBIH 0TOOD).
Odopmirenne cunTernueckoit Teopun sBomonun (CTI). HelitpansHas Teopust sBoronuy. CoBpeMeHHas
9BOJTIOLMOHHAs OMOJI0THS. 3HAUEHHE SBOJIIOIIMOHHON TeOpHH B (POPMHUPOBAHNH €CTECTBEHHO-HAYIHON
KapTHUHBI MUpa

6.2

[Momynanus xak 3neMeHTapHas €JUHUALA 3BOIOLUU. COBPEMEHHBIE METO/IbI OLIEHKU T€HETUYECKOT0
pasHo00pa3us ¥ CTPYKTYpPHI MOMyISIKi. Vi3MeHeHne reHooH 12 OIS KaK JIEMEHTapHOe
SBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTH4YecKoro paBHoBecus /x. Xapau, B. BaiinOepra.

OnemeHTapHbIe (HaKTOPHI (IBYKYIIHE CHIIBI) 3BOOIMK. MyTamoHHbIH nporiecc. KomOnHaTiBHAs
M3MEHYHBOCTD. J{peti TeHOB — ciyJaiiHbIe HeHAIIPAaBICHHBIC N3MEHEHHUS 9aCTOT aJuleel B TOMYJISAIHAX.
O dext ocHoBaTenss. Murparum. M30smus momy Isuii: reorpadudeckas (IpOCTPaHCTBEHHAS),
Ouosorudeckast (pemnpoyKTUBHAs).

EctecTBeHHBIH 0TOOp — HANIPABIAIOMKN (aKTOp BOOIMHA. DPOPMBI €CTECTBEHHOTO 0TOOpA: ABMKYIIIHIA,
CTaOWIM3NPYIOILIHIA, pa3pbiBatoInil (n3pyntuBHslii). [ToixoBoit oTOOp.

[Tpucnoco0eHHOCTh OPraHu3MOB Kak pe3yJIbTaT MHKPOIBOIIOLUH. BOZHUKHOBEHHE MTPUCTIOCOOICHUH Y
oprauu3MoB. Apomopdo3sl 1 upnoaaanrtarmy. [Ipumeps! npucnocobdenuit y opranu3mMoB. OTHOCHTENEHOCTD




MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepun u cTpykTypa. BunoobpaszoBaHue kak pe3ysibTaT MUKPOIBOIIOLHH. 30115 — KITI0OYEeBOM
¢axTop BugooOpazoBanus. I1yTn 1 criocoObl Bu1ooOpa3oBaHus: ajuionarpudeckoe (reorpaduaeckoe),
CHMITaTpHYecKoe (IKOJIOTUUECKOE), KMTHOBEHHOE (TIONUILIONIH3alHs, THOpHaAn3anus). JIuTeabHOCTh
SBOJIIOIIMOHHBIX TIPOLIECCOB.

Mexaau3mbl GOpMHPOBaHMS OHOIOTHYECKOTO pasHOOOpa3usl.

Pouitb 3BOTIONIMOHHO# 6MONIOTHH B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHHs OHMOpa3HOOOpasusl.
MHUKpPOIBOIONHS U KOABOJIIOLHUS [IAPA3UTOB U HX X034€B. MexaHn3Mbl (JOPMHUPOBAHUS YCTOHYNBOCTH K
AQHTUOMOTHKAM M CIIOCOOBI OOPLOBI ¢ Hel

6.3

MeTtobl H3y4eHUsI MaKpo3BOJIroLHH. [1ajeoHToIornuecKre MeTo bl U3y4YeHHMs IBOMOLHH. [lepexoHbre
(hopMbI 1 prITOTEHETHYECKHE PAABI OPTAHU3MOB.

Buoreorpaduueckne MeTonsl n3ydeHus 3Bomonun. CpaBHeHne Guopsl U (payHb MATEPUKOB H OCTPOBOB.
Bbuoreorpapuueckue o61actu 3eMin. BUIBI-9HIEMHUKN U PEITUKTHI.

OMOPHOJIOTHYECKHE U CPAaBHUTEITHHO-MOP(HOTOTHUECKUE METOIBI H3YUCHHUS DBOIIOIMHU. | eHeTHYeCKHe
MEXaHHU3MBI 3BOJIFOIIMKY OHTOI'CHE3a U ITOABJICHUS 9BOJOIIMOHHBIX HOBIICCTB. I"'omosiornyHbIe ¥ aHAJOTMYHbBIE
oprassl. PynuMeHTapHbIC OpraHbl 1 aTaBU3Mbl. MOJICKYJISIPHO-TCHETHUECKUE, OMOXUMUYECKUE U
MaTeMaTU4ecKHe METOIbl U3yUeHHs 3BOItoNHHU. ['oMonornynbie reHsl. COBpeMEHHbIE METO/IbI TOCTPOCHUS
(UIIOTEHETHYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTALlUH U IBOJIOLHS TEHOMOB.

OOmue 3akoHOMepHOCTH (TIpaBuIIa) 3Boronnu. HeoOpatnMocTs 3BOIIONNH. AaNTHBHAS pPaJnalys.
HepaBHOMEPHOCTB TEMITOB 3BOJFOLIMH

6.4

HayuHble rumnoTe3sl NpOMCXOXKICHNS )KU3HH Ha 3emiie. AOnoreHe3 u nancrnepmusi. JloHay4yHbIe IpeICTaBICHUS
0 3apO’K/ICHHUH JKU3HH (KpeannoHu3M). [ MoTe3a NoCTOSTHHOTO CaM03apOXKAECHUs! )KHU3HU U €€ OIIPOBEPIKECHNE
onbitamu @. Penu, JI. Cnasutanuanw, JI. [acrepa. I[TponcxosxaeHue sku3HA M aCTPOOHOIIOTHSI.

OCHOBHBIE 3Talbl HeOpraHNYecKoit sBomonuy. [Inanerapras (reoJorndeckas) 3BONIIONH. XUMHYECKas
ABOIIOINS. AOHOTEHHBI CHHTE3 OpraHYeCKHX BemecTB n3 Heopraamdecknx. Omsit C. Mmmepa u . FOpn.
O6pa3zoBanue mommMepoB U3 MoHOMepoB. KoanepsatHas runote3a A.M. OnapuHa, THIIOTE3a IEPBUIHOTO
oyneona JIx. XonneitHa, reaerndeckas runoresa I'. Mémnepa. Pu6oszumer (T. Yek) u runoresa «mupa PHK» V.
I'mn6epra. ®opMupoBanue MeMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

Hcropus 3emiu 1 MeToabl e€ n3ydeHus. MickonaeMblie OpraHMuecKre OCTaTKu. [ €0XpOHOIOTHS U €€ METOIBI.
OtHocuTeNbHas U a0COIIIOTHASI TEOXPOHONIOTHSL. | €0XpOHOIOrHuecKast IKaia: 30HbI, 3Pbl, HEPHO/IbI, STOXH.
HauanbHble 3Tansl opranndeckoil sostorun. [loseneHne 1 3BOIIONHS EPBBIX KIETOK. DBOIIONUA
MeTabosm3mMa. Bo3HUKHOBeHHE MepBhIX SKocucTeM. COBpeMEHHbIE MUKPOOHBIE OHOTIIEHKH KaK aHAJIOT MEPBBIX
Ha 3emite coobmiectB. CtpoMaTonuThl. [IpOKapHOTHI U 5yKapHOTHI.

[Tpoucxoxaenue sykapuoT (cMMOHOTeHe3). DBOJIIOINOHHOE ITPOUCXOXKACHIE BUPYCOoB. [Iponcxoxaenne
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl YBOIOLUH BRICIINX pacTeHnid. OCHOBHBIE apoMop]o3b! pacTeHnH. Bbixos pacTenuit Ha
cymry. ITosiBIIeHHE CITIOPOBBIX PACTEHHUH M 3aBoeBaHNE MMH cymn. CeMeHHbIe pacTeHus. [Iponcxoxnenue
IIBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIbl 3BOIONNHN KUBOTHOTO MUpa. OCHOBHEIE apoMOP(O3bI JKUBOTHBIX. BeHackas ¢payHa.
KemOpwuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX TUIOB. [IepBbie XOpA0BbIe )KUBOTHBIC. JKU3HB B BOJIC.
DBodronys Mo3BOHOYHBIX. [Iponcxoxnenne ampubuii u pentuinuii. [IporcxoxkaeHne MICKOTUTAIOMINX U MITHII.
[MpuHuun kmoueBoro apomopdo3a. OcBoeHne 6eCIIO3BOHOYHBIMU M TTO3BOHOYHBIMHU )KUBOTHBIMU CYIIIH.
Pasputue xu3HU Ha 3eMiie TI0 3paM U IIepUOIaM: apXe, IpoTepo30il, maneo3oi, Me3030i, kaitHo30ii. OOIas
XapaKTepUCTHUKA KIMMAaTa U FeoJIorn4eckux mnpoueccoB. [losiBieHe U paclBET XapaKTePHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ero yCIOBHS U BIMSHUE Ha T'a30BBIil COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKHE KPU3UCHI IPOILIOro. [IpuunHbI U cAeICTBHSI MACCOBBIX BBIMUPAHHIMA.
CoBpeMeHHBIN 3KOJIOTHYECKHUH KPU3HC, €r0 0OCOOCHHOCTH

6.5

Paznensl u 3agaun anTponosorun. Meroasl anTponosiorui. CTaHOBICHHE MPEACTaBICHUH 0 IPOUCXOKICHUU
yenoBeka. COBpeMEHHbIE HayUHbIE TEOPHH.

CxoAcTBO uesioBeKa ¢ XKMBOTHBIMU. CHUCTeMaTHUeCKOe MOI0KeHue uenoBeka. CBUEeTeIbCTBA CXOICTBA
YeJIOBeKa C JKUBOTHBIMHU: CPABHUTEINBEHO-MOP(OIOTHUECKHE, SMOpHOIOrHYecKue, (GPH3H0JI0r0-0H0OXUMHYECKHE,
nosejieHUeckue. OTINYKS YeT0BEKa OT )KUBOTHBIX. [IpsIMOX0XKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM
IIpu3HaKoB. Pa3BuTHE roJ0BHOTO MO3Ta M BTOPOH CHUTHAIBHON CHCTEMBI.

JBmxymue cuibl ((hakToOpsl) aHTPOIIOTeHe3a: OHOJIOTHIeCKHe, coruanbHbple. COOTHOIEHHE ONOTOTHYECKUX U
COIMANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaINH AaHTPOTIOTEHE3a. ABCTPAIONTUTEKN — IBYHOTHE TPEIKH Jroei. YeIoBeK yMemblii, IepBble
HU3TOTOBIICHHS OpYy Uil TpyAa. YemoBeK MPSIMOXOMSIIHIA 1 IIEPBBIA BBIXOJ JFOCH 3a Mpeaeiibl A(QPHUKH.
Yenosek reinens0eprekuii — o0Imii MpeIoK HeaHAepTAIbCKOT0 YeJIOBEKa U YeloBeKa pasyMHOro0. YenoBek
HEaHJEePTalbCKUI KaK BUJ JIFOJIEH XOJIOAHOIO KiumaTa. YenoBek pasyMHbI COBPEMEHHOI'O TUIIA, JCHUCOBCKUN
YeJIOBEK, 0CBOCHHE KOHTHHEHTOB 32 TpenenamMmu AQpuku.

DBOJIIONHS COBPEMEHHOTO YesIoBeKa. EcTecTBEeHHBII 0TOOD B MOMYIISLMAX YeIoBeKa. MyTallMOHHBIN MPOLECC U
nouMopdusM. TlomynsuroHHbIE BOTHBI, Apei TeHOB, MUTpanus U «3(h(EKT OCHOBATEISD» B MOMYJISALIUAX
COBPEMEHHOTO YETIOBEKa.

Yenoseueckue packl. [lonsarue o pace. bospmme packl: eBporeonaHas (eBpasuiickas), aBCTpasio-HErpOUAHAs
(3KBaTOpHANIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepHKaHCKast). BpeMs 1 myTH pacceneHus deIoBeKa mo




raere. EnuacTBO YenoBeyeckux pac. HayuHas HecocTosTebHOCTD pacu3Ma. [IprucnocobieHHOCTh YenoBeKa
K Pa3HBIM YCIIOBUSIM OKpYy»Karomiel cpensl. BiausHue reorpagudeckoii cpensl 1 apeiida reHoB Ha MOpGOIIOTHIO
1 (HU3HOJIOTHIO YEJIOBEKA

OKoCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Paznensr n 3agaun sxonorun. CBA3b SKOJIOTHH C IPYTHMHU HayKaMH.
Mertons! skonoruu. [loneBsie HaAOMIOEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH: IPUPOIHEIC U TaOOpaTOpHEIE.
MoaenupoBaHue B 9KOJOTHH. MOHUTOPUHT OKPYKAIOIIEH CPeJIbl: IOKATbHBIN, pETHOHAIBHBIN M II00ATbHBIH

7.2

Okonoruyeckue (HakTophl ¥ 3aKOHOMEPHOCTH ux AeicTBus. Kimaccudukanms skonorndecknx pakTopos:
abuoTtnueckne, OnoTHIecKue, anTpororenHsle. O0mue 3aKOHOMEPHOCTH AEHCTBUS SKOJIOTHYECKUX (haKTOPOB.
[pasuno muanmyma (K. Lnpenrens, 0. JInbux). TonepanTHOCTH. DOBpHONOHTHBIE M CTECHOOHOHTHBIC
OpraHU3MBI.

Abnotmueckue akTopsl. CBET Kak SKOJIOTHIecKuil pakrop. JeficTBHe pa3HBIX Y4aCTKOB COTHEYHOTO CIEKTpa
Ha OpraHu3Mbl. DKOJOTHYECKHE TPYIIIBI PACTCHUH M KUBOTHBIX IO OTHOLICHUIO K cBeTy. CHrHaJIbHAs POJIb
ceera. DoTonepuoau3M.

Temneparypa kak skosnoruueckuii gpakrop. JleiictBue Temneparypsl Ha opranu3mbl. [lolkuiiorepMHbie U
TOMOHOTEpPMHBIE OPraHU3MbI. DBPUTEPMHBIEC U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTs Kak sKonornueckuii ¢paxrop. [Iprucrocodiaenust pacTeHUH K OAepKaHnI0 BOAHOTO OanaHca.
Knaccudukanus pacTeHui 10 OTHOLIEHUIO K BoJie. IIprciioco0ieHns >KUBOTHBIX K N3MEHEHHIO BOJTHOTO
peKuMa.

Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAsSI, HA3EMHO-BO3/IyIIIHAs, TOYBEHHAs, ITyOHMHHAsI OITOYBCHHAS,
BHYTpUOpTaHW3MeHHas1. DU3NKO-XNMHUYECKHE OCOOEHHOCTH cpell 00MTaHus oprann3MoB. [Ipucnocobnenns
OPTraHU3MOB K )KHM3HH B Pa3HBIX Cpeniax.

buonornueckue putmbl. BHenHne n BHyTpeHHNE puTMbl. CyTOUHBIE U TOANYHBIE pUTMBI. [IprucmocodieHHOCTH
OpPraHMn3MoOB K CE30HHBIM U3MCHCHUAM yCHOBI/Iﬁ JKU3HHU.

XKuszuennsle popmbl oprann3MoB. [Tonsrue o xuzHenHor Gopme. JKuzHeHHbIE POPMBI paCTEHHI: IEPEBbS,
KyCTapHUKU, KyCTapHUYKU, MHOTOJICTHUEC TPaBbl, OAHOJICTHUEC TPABbI. ’Kusnennsie q)OpMI:I JKHUBOTHBIX:
THIPOOHOHTHI, TEOONOHTBI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

Buornueckue Gakropsl. Buabl 6MoTHYECKHX B3aMMOIEHCTBUI: KOHKYPEHIINS, XMITHUIECTBO, CAMOMO3 U €r0
¢dopmel. [TapasnTusm, Kooneparys, MyTyaan3M, KOMMEHCAIN3M (KBAPTUPAHTCTBO, HAXJIEOHNYECTBO).
Herpoduueckne B3anmozencTus (Tonmueckue, popudeckne, padbpruieckue). 3HaueHHEe ONOTHUECKUX
B3aMMOJAEHCTBUIL IJIs CYIIIECTBOBAHMS OPTaHU3MOB B cpezie oonTanus. [IpuHINN KOHKYPEHTHOTO MCKIIIOUCHHUS
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DKOJIOTUYECKHE XapAKTEPUCTUKH MOMyJsiiuu. [lomysius kak Onosoruueckas cuctema. Poib
HEOJTHOPOIAHOCTH Cpeabl, (GU3NIECKUX OaphepoB M OCOOCHHOCTEH OHOIOTUU BHIOB B (HOPMUPOBAHUI
MIPOCTPAHCTBEHHON CTPYKTYpPHI MOMYJSALMil. OCHOBHBIE MTOKA3aTENIH MOMYJISIUN: YUCICHHOCTD, IJIOTHOCTD,
BO3pacTHasl U MOJIOBasi CTPYKTYpPa, POKIa€MOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTpALIUSl.
JKkonoruyeckas CTpyKTypa nomyisud. OneHKa 9YUCICHHOCTH MOy BIUH. JIHHAMIKA ITOMYJISAINN ’ e€
perymsmus. brotndecknii NOTEHIAAT MOy AU, MoAennpoBaHrue TMHAMHAKH TOMy siin. KpuBbie pocTta
YHCIICHHOCTU oMy sanuy. KpruBble BEDKUBaHUA. Pery s YNCIeHHOCTH TOMYJIISIHA: PONTb (PaKTOPOB,
3aBHCAIINX U HE 3aBUCAIINX OT ITIOTHOCTH. JKOJIOTHIECKHE CTPATeruy BUAOB (1- u K-cTtpaternn).

ITonsiTHe 00 sKoJIOTHYecKO HUllle Buaa. Mectoooutanue. MHOrOMepHast MOJEIb dKoJIorndeckoi aumm J{x. M.
XarunHcoHa. Pa3meps! skonoruyueckoi Huiu. [ToTeHmanpHas U peain30BaHHAas HUILIU.

Bun kak cucrema nomynsiiuid. Apeanbl BU0B. BUIbI U UX )KU3HEHHBIE CTpaTeTHU. 3aKOHOMEPHOCTH TIOBEICHUS
)41 MI/leaLlI/lﬁ JKUBOTHBIX. brojornyeckue nuHBa3uu YYXKCPOJHBIX BUI0B

7.4

CoobmectBa opranu3MoB. bronenos u ero crpykrypa. CBS3u MeXIy OpraHu3MaMu B OHOIICHO3e. DKOCHCTEMA
Kak oTkpeITas cucrema (A./x. Tencnn). @yHKIIMOHANBEHBIE OJIOKH OPTraHU3MOB B SKOCHCTEME: TIPOTYIIEHTHI,
KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypopau. Tpodudeckue 1ienu u ceTi. AOHoTHYecKre OJ0KH
3KocucTeM. I10UBBI ¥ MIIBI B DKOCHCTEMAX. prFOBOpOT BEHICCTB U MMOTOK SHEPTrUH B IKOCUCTEME.

OCHOBHBIE ITOKa3aTeNn SKocucTeMbl. buomacca u IpoayKIust. DKOJIOTHYeCKHe THPaMUJIbl YHCell, OMOMacchl U
SHEPTHH.

HamnpapneHnHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKLecCHH. [lepBUYHbIE 1 BTOPUYHBIE CYKIIECCHU U UX
IIPUYMHBL. AHTPOIIOT€HHBIE BO3IEHCTBHS Ha cyKieccun. KitmmakcHoe coobiectBo. bropasnoobpasue u
MIOJTHOTA KPYTOBOPOTAa BEIIECTB — OCHOBA yCTOWYNBOCTH COOOIIECTB.

[TpuponHbIe S5KOCHCTEMBI. AHTPOIIOTCHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMa. ATPOIIeH03. Pasnuans Mexmy
AHTPOIIOT€HHBIMHU Y TIPHPOIHBIMU SKOCHCTEMaMHU.

Ypboskocucrempl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opozckast diopa u payHa. CHHAaHTpOTTH3AIHS
TOpoACKOH (ayHsl. bromornyeckoe u X03gHCTBEHHOE 3HAYEHHE arPOIKOCHCTEM H YPOOIKOCHUCTEM.
3aKoHOMEpHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aUMOAEHCTBUI OPraHM3MOB B SKOCHCTEMAX.

HepeHoc OHEPIvU U BECUICCTB MCXKAY CMCKHBIMU DKOCUCTEMAMU. Y cTONYUBOCTD OpraHms3MoB, HOHyHHHI/Iﬁ n
OKOCHCTEM B YCJIOBUAX €CTCCTBCHHLIX U AHTPOIIOI'CHHBLIX BO3HCﬁCTBHﬁ

1.5

Buocdepa — obmemnnmanerapaas 000109Ka 3eMITH, TIe CYIIECTBYET Wi CYIIECTBOBANIA )KU3Hb. Yuenne B.1.
Bepnazckoro o 6uocdepe. O6mactu 6nocdepsl u e€ coctan. JKuBoe BemecTBo 6Hochepsl U ero GyHKITHH.
3aKoHOMEpHOCTH cyliecTBoBaHus 6nocheprr. OcodbeHHoCTH OHOChEphl Kak riI00aIbHON 3KOCHCTEMBI.
Junamudeckoe paBHoBecue B Ouocgepe. KpyroBopors! BemecTB 1 OMOreOXUMUYECKUE LUKIIbI (Yriiepo/a,
a3ota). PUTMUYHOCTH siBIIeHUI B Ouochepe.

3oHanbHOCTB Onocdepsbl. IloHsitue 0 Gnome. OCHOBHBIE OMOMBI CYIIN: TyHJIpa, XBOMHBIE Jieca, CMELIaHHbIE U




LIMPOKOIHUCTBEHHBIE J€ca, CTEIH, CaBaHHBI, IIyCTBIHH, TPOIIMYECKHE JIeca, BRICOKOrophs. Kinumar,
PACTUTEIEHBIN ¥ dKUBOTHBIN MHP OMOMOB CYIITH.
CrpykTypa 1 GYHKIHUS )KABBIX CHCTEM, OLICHKA MIX PECYPCHOTO MOTEHIMAaNa U OnocdepHbIX (yHKIHH

7.6

DKOJOrHYecKre KPU3KCHI M MX NPUYMHBL. Bo3nelicTBue yenoseka Ha Ouocdepy. 3arpsizHeHHe BO3LyLIHOM

MOYBCHHBIX PECYPCOB. M3menenne ximnmara.
AHTpOHOFeHHOC BO3Z[CI>10TBI/IC Ha paCTI/ITeHLHHﬁ W )KUBOTHEIN MUD. OxpaHa PaCTUTCIIBHOT'O U )KUBOTHOI'O

(OOIIT). boranudeckue cagpl  300J0THYECKUE MTAPKH.

M COXpaHEHHE OMOJOTHIECKOT0 Pa3Hoo0paswsl 3eMiIH

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA
Yuebnuk: TepemoB A. B, Ilerpocosa P. A. buonorust 10 knacc. buonorndyeckue CUCTEMBI U ITPOIECCH

(yrmyOneHHbIi ypoBeHb). M3aarensctBo « MHEMO3uHAY, 2024 TOT

Yueonuk: TepemoB A. B, Iletpocosa P. A. buomorus 11 kiracc. bruonorndeckie CHCTEMBI U TIPOIECCHI

(yrmyOnensslii ypoBeHs). M3narenscTBo «MHeMo3uHay, 2024 rox

METOJUYECKHUE MATEPHUAJIBI 1JI5s1 YUYUTEJISA

@OPIT COO 1o 6uonorun (yriryOneHHbBIH ypPOBEHB)

Meroaudeckoe nocobue yriyOneHHbIH ypoBeHb cpeaHee oblee oopasoBanue 1 10 kiacca
NudopManimoHHO-METOUIECKOE MICEMO 00 OCOOCHHOCTSIX TPEMNoIaBaHus y4eOHOTO ITpeIMeTa

«buosorus» B 2025/2026 yuyeOHOM rofy.

MCTOILI/IQGCKI/IG HUHTCPAKTHUBHBIC KEHCHI: CIIOKHEIC BOIIPOCHI MMpCIoAaBaHnd qu6HLIX npeaMETOB

(6momorus) https://edsoo.ru/metodicheskie kejsy/#

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bubmuoreka LIOK https://lesson.edu.ru/06/11

OI'BHY «UHCTHTYT cTpaTterun pa3BuTusi o0pazoBanus» https://edsoo.ru/mr-biologiya/
Poccuiickas anexTponHas mkona https:/resh.edu.ru/

cpensl. OxpaHna Bo3yxa. 3arpsi3HeHHE BOHOI cpebl. OxpaHa BOAHBIX pecypcoB. Paspymienne moussl. OxpaHa

Mmupa. OCHOBHBIE TIPHHIUITEI OXpaHbl Mpupoisl. KpacHbie kaurn. Ocobo oxpaHseMble IPUPOAHBIE TEPPUTOPHN

OCHOBHEBIE MIPUHIUIIBI YCTOI\/'I‘II/IBOFO Pa3sBUTHA YE€JIOBECUCCTBA U IPUPOIBI. PaLlI/IOHaHBHOC TIPpUPOAOIIOTIE30BAHNE



https://edsoo.ru/metodicheskie_kejsy/
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