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MHOSICHUTEJBHASA 3AIINCKA
[Iporpamma mo yaeOHOMY Tipeamety "buonorus" (manee - 6MoJIOTHs) HA YPOBHE CPEIHETO
obmiero obpaszoBaHmsi pa3paboTaHa Ha ocHOBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoii ®enepammm»y, PI'OC COO, Konnenmwm
npenojaBanusi yueOHOro npeamera «bUoNIOrHsS» W OCHOBHBIX MOJIOXKEHUHN denaepanbHol
paboueit mporpaMMbl BOCITUTAHUS.
Yuebnbiii mpenmer «buonorus» yriyonéuanoro yposHs usydeHus (10-11 kmaccer)
SABJSIETCA OJHUM W3 KOMIIOHEHTOB TMpeAMETHOW o00nactu «ECTEeCTBEHHO- HayudHbIC
npeametb». CoriacHo nonoxkeHusm OI'OC COO npodunbHble y4yeOHBIE MPEAMETHI,
n3ydaeMble Ha yriyOJIEHHOM YpPOBHE, SIBISIIOTCS criocoOoM auddepeHnanu o0ydeHus
Ha YpPOBHE CpellHero o0iiero oOpa3oBaHUs M MPU3BAHBI OOECIEUYUTH MPEEMCTBEHHOCTH
MEXK]ly OCHOBHBIM OOIIUM, CPEIHUM OOILIMM, CPEIHUM NPOPECCHOHATBHBIM U BBICIINM
oOpazoBaHueM. B To ke Bpemsi KakAbli M3 ATUX YYEOHBIX MPEIAMETOB JOJKEH OBITh
OPUEHTHUPOBAaH Ha TMPUOPUTETHOE peUICHUE O00pa30BaTEIbHBIX, BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4, CBSA3aHHBIX ¢  nOpodopueHTanmedn  oOydyalomuxcs |
CTUMYJIMPOBAHWEM HHTEpeca K KOHKPETHOW O00JIaCTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C
OuoJioruei, MeIMIMHOM, SKOJIOTHEH, TICUXO0JIOTHEHN, CIOPTOM UJTM BOCHHBIM JIEJIOM.
[Iporpamma no yueOHOMY nipeameTy "buonorus” na€r npeactaBieHue O LENHU U 3aJadax
u3ydyeHusi yuyeOHoro mnpeamera «buonorus» Ha yriiy0J€HHOM YpOBHE, OIpeaesseT
o0s3aTeibHOE (MHBAPUAHTHOE) MPEAMETHOE COJAECp)KaHUEe, €ro CTPYKTYPHUpPOBAaHUE IO
pazienaM W TeMmaM, paclpeleieHUue MO KiIaccaM, PEKOMEHIYET IOCIEA0BATEIbHOCTh
M3Y4YEeHUS YIeOHOTO MaTeprala ¢ YIETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKHM y4eOHOro Mpolecca, BO3pACTHBIX 0COOEHHOCTEN oOyuyaromuxcs. B mporpamme no
OMOJIOTHUY peaTn30BaH MPHUHIMI MPEEMCTBEHHOCTH C W3YYCHHEM OHMOJIOTMH Ha YpPOBHE
OCHOBHOT0 00111eTr0 00pa3oBaHusi, O1arogaps 4emMy IpoCMaTpUBAETCA HAMPaBICHHOCTh Ha
MOCJIETYIONIEE Pa3BUTHE OHOJOTUYECKUX 3HAHUH, OPMEHTHUPOBAHHBIX Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOT'0 MHPOBO33PEHUS, IKOJIOTHYECKOTO0 MBIIUICHUS, MPEACTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAaHUWE OEPEKHOr0 OTHOIICHUS K OKpY’Karolen
MPUPOHON cpere. B mporpamme mo OMONOTHHM TakKe MOKa3aHbl BOZMOXHOCTH YYEOHOTO
npeaMeTa
«buonorus» B peamuzauuu TpedoBanuit GI'OC COO k mIaHUPYEMbIM JUYHOCTHBIM,
METaIpPEAMETHBIM U MPEAMETHBIM pe3yiIbTaTaM oOy4YeHHUS U B ()OPMHUPOBAHUH OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOMN ACSATENBHOCTH O0YYAIOIIUXCS 110 OCBOCHUIO COACPIKAHUSA
OMOJIOTHYECKOT0 00pa30BaHuUs Ha YPOBHE CPEHEr0 00IIero 0opa3oBaHus.
VYuebnpiii npeamer «buosiorus» Ha ypoBHE CpeHEro o0Iero oOpa3oBaHUS 3aBEpIacT
Ononornyeckoe oOpa3oBaHWE B IIKOJIE M OPUCHTUPOBAH HA



paciiipeHve M yriyOsieHHe 3HaHWM oOydaroluxcs O >KMBOM IMPHUPOAE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHH, SMOpPUOJIOTUM U OWOJIOTUH pPa3BUTHS,
TCHETUKH, CEIEKINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YU€HHUS U KOJIOTHH.
Nzyuenne yuebHoro mpeamera «buomorus» Ha  yriyOJIGHHOM  ypOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCS K MOCIEAYIOUEMY IOTYYECHHIO
Ouonoruueckoro  oOpa3oBaHuMs B By3aX U OpraHM3alUsX  CpPEIHErO
npogeccuoHanbHOro 00pas3oBanus. OCHOBY €ro COAEpaHHUs COCTaBISET CUCTEMA
OMOJOrMYECKUX  3HAHWM, TOJYYEHHBIX HpPU  HU3YYEHUH  O0Yy4aroUIUMUCS
COOTBETCTBYIOIINX CHUCTEMATUYECKUX pa3/eloB OHMOJIOTUM HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanusi, B 10-11 kmaccax 3Tu 3HaHUS NOJy4YarOT pas3BuTue. Tak,
paciiipeHsl ¥ YIJIyOJieHbl OHOJIOTMYECKHE 3HAHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusiX, OpPraHu3Me€ YeJOBeKa, OOLIMX 3aKOHOMEpPHOCTAX IKU3HHU,
JOTIOJTHUTEIHHO BKJIFOUEHBI OMOJIOTUYECKHE CBEICHHS MTPUKIATHOTO U MMOMCKOBOTO
XapakTepa, KOTOpbleé MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IJIA TOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takxke MHTErpauus OWOJOTMYECKUMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, NOJYYEHHBIMH OOYYAIOIIMMHUCA MpPU HU3YYEHHUH
U3k, XMUMUHU, Teorpaduu 1 MATEMaTUKH.

CrtpykTypa nporpamMmsl 1o yueOHOMy npeaMery "buonorusa" orpaxaer cuCTEMHO-
YPOBHEBBI W JBOJIOIMOHHBIN MOAXOMABI K M3y4eHHIO Ouonoruu. COIJIacHO UM,
U3y4aloTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE Ui JKUBBIX CHCTEM
pa3HOro YpOBHS OpraHW3alid, SBOJIIOIMHM OPraHMYECKOro MHUpa Ha 3emIe,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpa3us tiaHeTsl. Tak, B 10 kimacce usyuatorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OWOJOTHU, IMOPHUOJOTHUM U OHOJIOTHHU
pa3BUTHsS, TEHETUKH M CEJEKIMH, OWOTEXHOJOTHU W CHHTETHYECKON OMOJIOTHH,
aKTyaJM3UPYIOTCsSl 3HaHUSA OO0y4aroumxcs Mo OOTaHUKE, 300J0THH, aHATOMUH,
¢usnonorun venoeka. B 11 kmacce m3y4aroTcst SBOJIIOIMOHHOE YYEHHE, OCHOBBI
AKOJIOTHH U YueHue o onocdepe.

VYyeoOnslii peameT «buosorus» npuszBaH 00ECNEYUTh OCBOCHHE OOYYarOIMIMMUCS
OMOJOTHMYECKUX TEOpUH M 3aKOHOB, WACH, MPUHIIMIIOB M MPABWI, JICKAIIMX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, 3HAHUMH O CTPOCHUHU,
MHOTO00pa3u M OCOOCHHOCTSX KIJIETKH, OpTaHu3Ma, IOMyJISIN, OHOIeHO3a,
DKOCUCTEMBI, O  BBIAIOIIMXCS  HAYYHBIX  JIOCTHIKEHHUSX, COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH, MPUKJIAJAHBIX aCleKTaX OMOJOTHYECKUX 3HaHWM. JlJis
pa3BUTHS W TIOAACpXKaHHUS HMHTEpeca OOyJarommxcs K OHOJOTUH HapsAgy Co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOT0 MaTepHalia B COACpPNKAHUHM MPOrPaMMBI
Mo OMOJIOTUHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS U Pa3BUTHUSA
TOM WIM HHOM 00JacTH OHOJOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikHbBIX
YUEHBIX B PELICHUE BAKHEHIINX OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIEM.



Lenp um3ydenuss yueOHoro mnpenmera «buonorus» Ha yriayOJn€HHOM YpPOBHE —
OBJIaJIcHHE  OOYyYalONIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAJIBHOM
OpraHu3allMd JKMBBIX CHCTEM pAa3HOrO0 paHra M M[pUOOpPETEHHUE YMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpEca K OMpeneséHHON o0nacTu
npodeccuoHanbHON JeATEIBHOCTH, CBSI3AHHOW ¢ OWOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JIJIsl TPOJOJKEHUS OMOJIOrMYECKOT0 00pa30BaHusl.
JlocTikeHue 1enu u3ydeHus: yueOHoro mpenmera «buonorus» Ha yriayOiaEéHHOM
ypOBHE 00€CIeunBaeTCs pelIeHUEM CIeAYIOIUX 3a/1a4:

OCBOEHHE OOYYarolUMHUCS CHUCTEMbI OHOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPUSX, KOHIEIIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBUJIaX, COCTABIIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHpPA; O
CTPOCHHM, MHOroOOpa3Mh M OCOOEHHOCTSIX OMOJIOIMYECKHX CHUCTeM (KJIETKa,
OpraHu3M, NOMyJsus, BUA, OMOreoneHo3, ouocdepa); o BHIAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHWE OO0y4yalIIuXcsi C METOAAMHM I[IO3HAHUS HKUBOM  MPUPOJBIL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMHM  OHOJIOTMYECKUX HAyK (MOJEKYJIsIpHOW U
KJIETOYHOW Ouosoruy, 53MOpPHOJIOTMM W OWOJIOTMHM Ppa3BUTHs, TE€HETUKU U
CEJNIeKUIMU, OWOTEeXHOJOTMM W CHHTETUYECKOW OHOJIOTMH, NaJ€OHTOJIOTHH,
JKOJIOTMH);  METOAAaMH  CaMOCTOSITEJIBHOIO  NPOBEIEHUS  OMOJOTMYECKUX
UccleoBaHui B jabopatopum u B Tpupoae (HaOmoleHue, U3IMEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIAJICHHE 00y4aroIuMucs YMEHUSMH: CaMOCTOSATEIILHO HaXOAUTh,
aHAJIM3UPOBaTh W MCMOJb30BATh OMOJOTHYECKYI0 HH(OPMAIMIO; TO0Jb30BaThCs
OMOJIOTUYECKOM TEPMHUHOJIOTUEN W CHUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJOTMM M  COLHAIbHO-DKOHOMHYECKMMH U  3KOJIOTMYECKUMU
npobjieMaMu  YeJIOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOEH JAESATETBbHOCTU II0
OTHOIIICHUIO K OKpY’Karolled MNPUPOJAHOU cpelie, COOCTBEHHOMY 3J0pPOBBIO U
3M0POBBIO  OKPYXKAaIOIIUX  JIIOAeH; OOOCHOBBIBAaTH W COOJIIOAATh  MEpHI
npouIakKTUKM MHPEKIMOHHBIX 3a00J€BaHUM, MpaBUJia MOBEACHUS B MPUPOJAE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOMW >KMU3HEACSITEIBHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOIEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYArOIIMXCS HMHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
npolecce 3HAaKOMCTBA C  BBIJAIOIIMMHUCS OTKPBITUSIMA U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, PEIIAEMbIMU €10 TpoOJeMaMHu, METOJI0J0ruei
OMOJIOrMYECKOr0 UCCIIEIOBAHMSI, IPOBEICHUSI IKCIEPUMEHTAIbHbBIX UCCIeI0BaHU,
perieHuss OMOJIOTUYECKUX 3a/Jad, MOJCIMPOBAHUS OHOJIOTMUYECKHMX OOBEKTOB U
IIPOLIECCOB;



BOCIIUTaHUE y O0YYAIOMINXCS [IEHHOCTHOI'O OTHOILICHHUS K KUBOM MPUPOJE B LEIOM
U K OTACIbHBIM €€ OO0BEKTaM U SBICHUAM;, (POPMHUPOBAHUE IKOJIOTHUCCKOM,
TCHETHYECKOW TPAaMOTHOCTH, OOMmEeH KyJbTyphl TIOBEACHHS B  TPHPOJE;
MHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUN;
npuoOpeTeHue 00yJaroIMuUCs KOMITETEHTHOCTH B parMoHATBHOM
MIPUPOIOTIONB30BaHNH  (COOIOJICHNE TPABWI TIOBEICHUS B TMPUPOJEC, OXPAHBI
BUJIOB, SKOCUCTEM, OnOc(ephl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBbSI U 3/I0POBbS
OKpYXXarolmux  Jrojed  (coOmogeHus wMep npoduiakTukyd — 3a00JieBaHUM,
obOecrieueHrne O€30MACHOCTU >KU3HEJCATEIBHOCTH B YPE3BBIUAWHBIX CUTYyaIUSIX
MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;
CO37laHUE YCIIOBUHM JJII OCO3HAHHOTO BbIOOpa OOYYArONIMMUCS WHIWBHUIYaTbHOU
oOpazoBarenbHON TPacKTOPHH, CIOCOOCTBYIOIIEH MOCIIETYIOIIEMY
MPO()eCCHOHATTEHOMY CaMOOIIPEACIICHUI0, B COOTBETCTBHHM C WHIWBHUAYaTbHBIMH
WHTEpEeCcaMu M MOTPEOHOCTSIMH PETHOHA.
OO6m1ee yncIo YacoB, OTBEICHHBIX HA M3yYCHHE OMOJIOTHH Ha YIITyOJICHHOM YPOBHE
cpeanero obiiero oopasoBanus, cocraBisieT 204 gaca: B 10 kimacce — 102 gaca (3
yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B Hesieno).
OT16op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOydeHHs OHOIOTUHU
OCYIIECTBIISETCSA C YYETOM CIEeNU(PHUKNA €ro CoAep)KaHWs W HaAINpaBJICHHOCTH Ha
IPOJOJDKEHUE  OWOJIOTHYECKOTO  O00pa3oBaHUSI B OpPraHU3AIMIX  CPEIHETro
po(heCcCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.
OO0s3aTeIbHBIM YCIIOBHEM MpH OOYYCHHUH OWOJIOTHM Ha YriayOJIEHHOM YpOBHE
SBJISICTCSL TIPOBEACHUE JTA0OPATOPHBIX M TPAKTHYECKUX pabor. Takke ywactue
0Oy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Y4eOHO-HCCIIEAOBATEIBLCKUX PadoT,
TEMaTHKa KOTOPBIX OMpPEAENAeTCS YUYUTEIEM Ha OCHOBE MMEIOIIUXCSl MaTepUaTbHO-
TEXHUYECKUX pecypcoB u MECTHBIX MPUPOIHBIX YCIIOBUIA.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'MA HA
YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OdI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOSHUSI OOyYaromMMUCs
MPOTpaMM CPEeJIHETo 00111er0 00pa3oBaHus: JIUYHOCTHBIE, METANIPEIMETHbIC U MTPEIMETHBIC.

B cTpykType AMYHOCTHBIX pE3yJabTAaTOB OCBOEHHUS MPOTPAMMBI MO OMOJIOTHH BBIJICIICHBI
CICNYIONIME  COCTaBIISAIONIME: OCO3HAHWE OOYYAIONIMMHCS  POCCHMCKOW  TpaKIaHCKOMN
WJICHTUYHOCTA — TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOSITEIbHOCTH W CaMOOIPEICIICHUIO,
Hanuyue momusayuu K OOYUYEHUIO OHWOJIOTUM, UeleHanpasienHHoe pa3eumue BHYTPEHHUX
yOEXIeHU JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LEHHOCTEH M UCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMbL O0YYAIOUINXCA PYKOBOJACTBOBATHCS B
CBOEM  JICSITEIPHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAaMH, MPUCYIIHUMH  CUCTEME
OMOJOTUYECKOTO  00pa3OBaHUs, Haauyue NPABOCOSHAHUS  DKOJIOTHYECKOM  KYJIbTYpHI,



CnocobHOCmU cmasums e U CTPOUTH JKU3HEHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI MO OMOJIOTHH JOCTHTAIOTCS B €AMHCTBE
y4eOHOM M BOCHUTATENIbHON JESATEIBHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCHUHCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
o0lllecTBE MpaBWJIAMH W HOPMaMHu IOBEJEHUS M CIOCOOCTBYIOT IpOLieCCaM CaMOINO3HaHUS,
CaMOBOCIIMTaHUSI U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOKEHUSI K 3aKOHY W MPaBOIMOPSIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJCHHUIO, B3aUMHOTO
YBaXEHUS, OEpeKHOTO  OTHOLIEHUS K  KYJbTYPHOMY  HACIEOUI0O UM TPaJAHIUIM
MHOTOHAIIMOHAJIBHOTO Hapoia Poccurickon denepanun, Npupoae U OKPYKAKOIIEH CPEIE.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro npeaMera «BbHomorusy» JOKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX
yOEXJIeHUW, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  0OIlecTBa,
paclIMpeHne >KU3HEHHOTO OIbITAa U OMbITA JEATEIIbHOCTH B MPOLIECCE PEANM3alli OCHOBHBIX
HaIpaBJICHUI BOCITUTATEILHON JEATEIbHOCTH, B TOM UKCJIC B YACTHU:

1) rpa;KaIaHCcKOro BOCIIATAHUS:

cOPMHUPOBAHHOCTh  TPAXKITAHCKOM  TMO3UIIMM  OOY4YaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)XKCHHUE 3aKOHA U
MIPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOUW TBOPYECKOW JACSATEIBLHOCTH MPU CO3JAHUM yUYEOHBIX MPOEKTOB,
pelieHn y4eOHBIX U MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3HIIMIO 110 OTHOIICHHUIO K  SBIICHHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE  Y4YUThIBaTh B  CBOUX  JEHUCTBUSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C pa3HbIMU YOCKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMU U COI[MATIBLHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS Y4EOHBIX,
MO3HABATENBHBIX M MCCIENOBATEILCKUX 3a/1ady, YBAXXUTEJIbHOIO OTHOIIEHUWS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYKJIEHUU CTIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UACHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU Iiepesn PoauHON, rOpAOCTH 3a CBOM Kpaul, CBOIO
Ponuny, CBOH S3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM MPUPOJIbI, JOCTHKEHUSM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OWMOJIOTHH,
NOHUMAaHUsl 3HA4Ye€HHs] OHOJOTMM B TO3HAHWUU 3aKOHOB NPHUPOABI, B JKU3HU YeEIOBEKa U
COBPEMEHHOT0 OOIIECTBA;

ujeitHas yoexx1EHHOCTh, TOTOBHOCTh K CIY)KeHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyanoy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCHICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYUBOTO OyAYyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
MPUHSATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBHUM C TPAAULIUSIMUA Hapo10B Poccnu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYJa, 0OIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBISIThH
KaueCTBa TBOPYECKOW JTUYHOCTH;

5) ¢usuyeckoro BoCNUTAHHMSA, (POPMHUPOBAHUA  KYJBTYPbl 3I0POBbS U
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHMMAaHUE U peaju3alus 3J0pOBOro U 0e30macHoro odpasa >KU3HU (30pOBOE MUTAHMUE,
cOOJII0/IeHHE TUTMEHUYECKUX MPABHII U HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHATUM U OT/bIXA,
perynsipHasi (u3MYecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUUYECKOMY 3/I0POBbIO;

MOHMMAaHWE IIEHHOCTU TPaBWI WHAUBUIYATBHOTO U KOJUIGKTUBHOTO O€30MacHOr0
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHWE TMOCJIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIUCK (YHNOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHUs );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K aKTUBHOM JIESITEILHOCTH TEXHOJOTMUYECKON M COLIMAIbHOW HANpaBICHHOCTH,
CIOCOOHOCTh HHUITUUPOBATD, MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHATH TAKYIO €SI TEIIBHOCTD;

WHTEpPEC K pas3nudHbiM cepaMm mpodecCHoHANBHONU NeATeTbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BBIOOP Oyayiiei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BAaHUIO HAa MPOTSKEHUU BCEH
KU3HH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

HKOJIOTHYECKH I1eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CylIECTBOBaHU,

MOBBIIIIEHWE YPOBHS SKOJIOTHYECKOW KYJIBTYphl: MPUOOPETEHUE OIbITa IJIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAIOLIEN CPEIBI;

OCO3HaHME TI00aJTFHOTO XapaKTepa AKOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHNUS,

CIIOCOOHOCTh UCMOJIb30BaTh MPUOOpETaeMbie MPU W3YyUYCHUH OUOJOTUM 3HAHUS U yMEHUS
OpU peleHUuU TpoOseM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOJIONOJIb30BAaHUEM (COOII0IEHUE
MpaBui TMOBEJIEHUSA B MPUPOJE, HAMPABJICHHBIX HA COXpPAHEHHWE PABHOBECUSI B HKOCHUCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, Orochepnr);

AKTMBHOE HENPHUIATHE IEUCTBUM, NPUHOCAIIUX BpPEN OKPYKAIOUIEH IPUPOAHOU Cpenge,
yMEHUE MPOTHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX



JNEHUCTBUM U NIPEAOTBPAILATH UX;

HaJM4yue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HSKOJOTHUYECKON KyJIbTYpbl, OMBITA
NESATEIbHOCTH  AKOJOTMYECKOM  HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbHCA HUMHU B
MO3HABATENIbHON, KOMMYHHUKAaTUBHONW M COI[MAJIBHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOMN JESITEIIbHOCTH YKOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCT,  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HayKd M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JHAJOTe€ KYJIbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UUTATEJNBCKON KYJIBTYpPhl KaK CPEJCTBA B3aHUMOICUCTBUS
MEKTy JIIOJbMH U TIO3HAHUSI MUDA;

MOHMUMaHue CrheruuKy OHOJIOTHMH KaK HayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIlMOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpykKaroleM
MUpE Kak O €JUHCTBE NPUPOJbI, YEJIOBEKa M OOIIecTBa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEHN U pPeIIeHUH MPpoOJieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTUM ISl COBPEMEHHOW IUBWIM3ALMKU: OO0ECIICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3/IAHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXO/A U3 TII0OATBHBIX
HKOJIOTHYECKHUX MPo0JeM 1 obecrieueHns nepexoaa K yCTOWYUBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIIOJIB30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIyYEHUU OMOJOTMYECKUX 3HAHUM B IIEJSX MOBBIMICHUS OOIICH
KyJbTYPhI, €CTECTBEHHO-HAyYHOM TpPaMOTHOCTH, KaK COCTaBHOM YacTh (PYHKIIMOHAIBHON
IPaMOTHOCTH 00y4aromuxcs, GOpMUPyeMOi pU U3yuyeHUH OMOJIOTUH;

MOHMMAHUE CYIIHOCTH METOJIOB TMO3HAHUSI, MCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS [JIsl aHajiu3a M OOBSICHEHUs SIBJICHUU
OKPYXKaloIIero MUpa U MPOUCXOMSIIMX B HEM H3MEHEHHH, YMEHHE JellaTb OOOCHOBAaHHBIE
3aKJIIOYEHUSI HAa OCHOBE HAYYHBIX (DAKTOB W UMEIONMIMXCS JaHHBIX C HENbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OWUOJOTHUYECKUE 3HAHUS JJIsl  PElIeCHUs
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IEHHOCTH HAy4YHOU NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISAITh MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W CamMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHWUW 10 OWOJIOTUM B COOTBETCTBUU C >KU3HCHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOEHHMsS ydyeOHOro mnpenmera «buosorus» BKIIOYAIOT:
3HaYUMble JUIE  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYHYAIOMIUXCS  MEXKIUCUUIUTMHAPHBIC
(MeXIpeIMeTHbIE) OOLIEHAYYHbIE TOHITHS, OTPaXKAIOIIHe IeIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieliM(pUKy METOJOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPIHs,
SBJICHHE, TPOLECC, CUCTEMa, HAy4yHbId (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusl, MCCIIeJOBaHUE, HAONIIOJCHHE, U3MEPEHUE, IKCIEPUMEHT U JPYTrHUe); YHHBEPCAJIbHbIE



yueOHble JedCTBUS (MO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHbBIE), 00CCIEUNBAIOIINE
dbopmupoBanre (yHKIIMOHATHHOW TPAMOTHOCTH M COITMATBHOM KOMITETEHIIMHA OOYyYarOIINXCS;
CIOCOOHOCTh oOy4Jaronmxcs UCII0JIb30BaTh OCBOEHHBIE MEXKIUCIUIIMHAPHBIE,
MHUPOBO33pEHYECKHME 3HAHUSI W YHUBEpCalbHble Y4YeOHbIE ICHCTBUS B TMO3HABATEIHLHOU U
COIMAJIbHON MTPAKTHUKE.

B pesynapTaTe wu3ydeHUs OWOJOTMM Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUS Yy
oOyuaromierocss OyayT chopMUpPOBaHBI MMO3HABATEIbHBIE YHUBEpCAIbHBIE yueOHBIC ACWUCTBUA,
KOMMYHUKATHUBHBIE yHHUBEpCAJIbHbIE Y4YeOHBIC JCHCTBUS, PpETYJIATUBHBbICE YHHUBEPCAIbHbBIC
y4eOHbIE IEUCTBUS, COBMECTHAS ACSTEIBHOCTb.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl CPEAHEro O0IIero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJlM3UpOBaTh MpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

MCTIONIb30BaTh MPH OCBOCHUU 3HAHUN MPUEMBI TOTUYECKOTO MBIIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHHMs, Kiaccupukauuu, oOOOLIEHUs), PacKpbIBaTh CMBICT OHMOJOTMYECKUX MOHATUN
(BBLIETISATH UX XapaKTEepPHBIC MPU3HAKHU, YCTAHABIIUBATH CBS3U C IPYTUMU MOHITHSIMU);

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IMapamMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTH PE3yIbTaThl ACSITEIFHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OWOJIOTMYECKUE MOHATHS ISl OOBSCHEHUS (PAKTOB M SIBJICHUW >KUBOU
PUPOBL;

CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JETyKTUBHBIE, [10 aHAJIOTUH), BBISBIISAThH
3aKOHOMEPHOCTH M MIPOTHUBOPEUHs B pPACCMATPUBAEMBIX SIBICHHIX, (POPMYIHPOBATH BBHIBOABI U
3aKIIIOUCHUS;

NPUMEHATh CXEMHO-MOJIENbHBIE CPEJCTBA ISl MPEICTaBICHUS CYIICCTBEHHBIX CBSA3CH U
OTHOIICHUH B U3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYMU pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH(OPMAIITMOHHBIX HCTOYHUKAX;
paspabarbiBaTh IJIaH peIIeHUs MPOOJIEMBbI C Y4ETOM aHajIM3a MMEIOIIMXCS MaTepHATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBHE pPE3YJILTATOB IIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh U BBINIOJHATH pabdOTy B YCIOBHUSX pEaJbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEILCKHE TeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4eOHO-HCCIIEAOBATEIbCKON M MPOEKTHOM JEsTeIbHOCTH, HaBBbIKAMU
pasperieHus mpooseM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY TOMCKY METO/OB
pelIeHus IPAKTUYECKUX 3aa4, TPUMEHEHUIO PA3IMYHBbIX METO/I0B MTO3HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BUIBI JIEATETBHOCTH MO TMOJYYEHUI0O HOBOTO 3HAHMS, €ro
UHTEPIIPEeTAlUY, TPeoOpa30BaHNI0 U MPUMEHEHHIO B YYEOHBIX CUTYyallMsIX, B TOM YHCIE TpU
CO3IaHUU YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIM TUI MBIIUICHUS], BIaJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIFOUEBBIMU



MOHATUSMU U METOJIaMH;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00Opa30BaTEIBHOU JESITEIBHOCTH U
KU3HEHHBIX CUTYalIUSIX;

BBISIBJIAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3UpOBATh 3ajJlayy, BbIJIBUTATh
runoresy e€ pelieHus, HAaXOAUTh AapryMEeHThl IJisi JIOKa3aTelibCcTBa CBOUX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYyUYEHHBIC B XOJ€ PEUICHHS 3aJ]aul Pe3ybTaThl, KpUTHUECKH OLIEHUBATH
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIATh LIEJICHANPABICHHBIA TMOUCK MEpEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
po(ecCHOHANBEHYIO CPENY;

yMETh T[EPEHOCHUTh 3HAaHWSA B  I[IO3HABATCJIBHYI0O UM  TPAKTHYECKyl0  o0jactu
KU3HEICSATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE WJEH, MpejaraTh OPHUTHHAIBHBIE TOAXOAbI M DEIICHUS, CTaBUTh
poOJIeMBI U 33]1a4H, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIIICHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PA3IMYHBIX HMCTOUYHHMKAX MHGPOpManuu (TeKcTe ydyeOHOro mnocodwus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JaHHbIX, B VHTepHere), aHanM3upoBaTh HMHPOPMALMIO PA3IUYHBIX BUAOB M (QopMm
MPECTaBICHNS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTHh U HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpoChl W NPUMEHATH pa3IUYHbIE METONbl MPH MOHCKE U O0TOOope
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YY€OHbIX 3a/1a4;

npuoOpeTaTh OIBIT HCIONB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BbIOMpPATh ONTUMAJIbHYIO (OpPMYy MpPEACTaBICHUS OMOJIOrMYECKOM
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KadecTBe CpeACTBa IMpU paboTre ¢ OHOJIOTrHYEecKOn
uHboOpMaIuet: MPUMEHITh XUMHYECKHe, (PU3HUeCKre W MaTeMAaTHUYeCKUe 3HAKU W CHUMBOJIBI,
dbopmynbl, ab0peBHATYpy, HOMEHKIATypy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIAJCTh HABBIKAMU pPACMO3HABAHUS U 3aIUTHl  WHGOPMAIMKM, HWHPOPMAIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU A€l CTBUSIMM:

1) o6menmue:

OCYIIECTBJISATh KOMMYHHKAIIUA BO BCceX cdepax KU3HU, aKTUBHO YYaCTBOBATh B JIUAJIOTE
WIH JUCKYCCUU MO CYILIECTBY OOCYXAaeMOM TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHUsI OTHOCHUTEIIbHO BBITIONHEHHUS TMpEAaraéMoi 3aJayd, Yy4YUTHIBATh HWHTEPECh U
COTJIACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIMAJIOTA WM IUCKYCCUHN);

pacno3HaBaTh HeBepOajbHbIE CpPEACTBA OOUICHUS, MOHMMATh 3HAYEHHE COLMATIbHBIX
3HAKOB, MPEAMOCHUIOK BOBHUKHOBEHUS! KOH(PJIMKTHBIX CUTYAIlUi, YMETh CMSITYaTh KOHQIUKTHI 1
BECTH TIEPErOBOPHI;

BIAJECTh Pa3IUYHBIMU CHOCOOaMU OOIIEHMS U B3aUMOJACHCTBUS, MOHMMATh HaMEPEHMS



JIPYTUX JIOCH, MPOSBIATh YBAKHUTEILHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOM (hopme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYyAJIbHON palbOTHI IpuU
pelieHny OMOJOrMYECKON MPOoOIeMbl, 0OOCHOBBIBATh HEOOXOAUMOCTh NPUMEHEHUS TPYIIIOBBIX
dbopM B3aUMOICICTBUS MIPH peIlICHNU yueOHOH 3a1auH;

BBIOMpPATh TEMATUKYy U METOAbl COBMECTHBIX IEHCTBUU C y4€TOM OOLIMX HUHTEPECOB U
BO3MOYHOCTEM KaXK/10r0 WieHa KOJIJIEKTHBA;

NPUHUMATh 1€JIM COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH W KOOPJIWHUPOBATH
JNEUCTBUS O €€ JIOCTHXKEHHUIO: COCTABJIATH IUIAH JEUCTBHUM, pACIpPENENsTh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yIbTaThl COBMECTHOM PabOThI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJa M KaXJOI0 y4aCTHHKA KOMaH[bl B OOIIMN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
IPaKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPAaTETMYECKOE IIOBEICHHE B PA3JIMYHBIX CUTyalUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaAKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIS BBISBICHUS MpoOJeM M UX peUIeHHs B
KU3HEHHBIX U YYEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM LEJEBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUSAX U TMOCTYIKAaxX MO OTHOIIEHUIO K JKUBOW MPUPOJAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKaIOIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATH IMO3HABATEIbHYIO IESTENIbHOCTb, BBISBIATH MHPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHOM JEATCIBHOCTH U
KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSATENLHO COCTABJIATH IJIaH PEHIeHHs] MPOOJIEMbI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CrIoCcOOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO ITUPOKON IPYIUIIMU B PA3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbINA U KYJIbTYpPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/IETh HAaBBIKAMU MO3HABATENIbHOMN pedekcun Kak 0OCO3HAHUS COBEpPIIAeMbIX IEUCTBUIN U
MBICITUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BaTh MPUEMBI pedriekcun
JUTSl OLIEHKHU CUTYalluU, BIOOpA BEPHOTO PELICHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHIKEHHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeIOBEKa.
IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yNabTAaThl OCBOEHUSI COAEpKaHHs ydeOHoro mnpeamera «buosorus» Ha
yrayOnéHHOM YpOBHE OPUEHTUPOBAHBI HA 0OecrieueHre MPOPUILHOTO O0yUYeHHs 00ydarouuxcs
ovonoruu. OHM BKJIIOYAIOT: croeruduyeckue mjigs OHOJOTUM Hay4yHbIEe 3HAHUS, YMEHUS H
CcrocoObl JEHCTBUN MO OCBOCHHIO, WHTEPHPETALMH U MNPeoOpPa30BAHUIO 3HAHWUWA, BUIBI
NEeATEIbHOCTH MO TOJYYEHUIO HOBBIX 3HAHMA M MX NPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEalbHBIX )KM3HEHHBIX cuTyanusax. [IpeameTHble pe3ynbTaTsl IPEICTaBICHbI 110 TOAaM
U3Y4YECHHUS.

[TpenmMeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kaacce nomxHbl
OTpaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B IO3HAHUU 3aKOHOB MPUPOABI U
pELIeHNU TPOOIIEM pallMOHATIBHOIO TPUPOIONOIB30BaHuUs, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKHX 3HAaHMM, KOTOpas BKJIKOYAET: OCHOBOMOJIAraroLIue
OMOJIOTMYECKUE TEPMHUHBI U TOHATUSA (KH3Hb, KJIETKA, OpraHu3M, MeTa0oJIU3M, TOMEOCTa3,
CaMOpEryJIALMs, CAMOBOCIIPOU3BEICHHE, HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE),
ouonornyeckue teopun (kierouHas teopust T. IllBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBuiioBa — o neHrtpax
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHMI), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB
NIEPBOTO MMOKOJIEHUS, PACUIEIUICHHS], YACTOTHI FaMET, HE3aBUCUMOTO HaciieqoBanus I'. Mennens,
TOMOJIOTHYECKUX PSAJIOB B HacieACTBeHHOW wu3MeHuunBoctd H. . BaBumoBa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAay4YHOI'O IMMO3HAHMS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMMCaHUE, U3MEpPEHUE, HA0II0IeHHE, SKCTIEPUMEHT);

YMEHUE BBIIEIATh CYLIECTBEHHbIE NMPU3HAKHU: BHPYCOB, KIETOK IMPOKAPHOT M 3YKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hclie OakTepuil, rpuboB, pacTeHUH,
YKUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPTAaHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HENEATEIbHOCTH, MPOTEKAIOUIMX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOrMYECKUX MPOIIECCOB: 0OMEHa BEIIEeCTB (METa00M3M), IPEBPAILICHUS SHEPTUH,
OpokeHus, aBTOTPO(PHOTO U reTepoTpoPHOr0 TUTIOB MHUTAHMS, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHe3a, SMOpUorenesa, MOCTIMOPUOHAIIBHOTO Pa3BUTHSI, PA3MHOKECHHUS,
WHIUBUYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3auMOJICHCTBUS T'E€HOB, Te€TE€pPO3UCa,
HCKYCCTBEHHOI'0 0TOOpA;

YMEHHE YCTaHABJIMBATh B3aMMOCBA3M MEXAYy OpraHOMJAaMH KJIETKM U HX (PYHKIHUIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeW M MX (PyHKIHUIMH, MEXKAY OpraHaMH U CUCTEMaMHU OPTaHOB Y



pacTeHul, JKMBOTHBIX M 4YEJIOBEKa M WX (PYHKIUSIMH, MEXKIYy CHCTEeMaMH OpPTraHOB M UX
GYyHKIHUSIMHE, MEXIYy 3TanmamMud OOMEHa BENIECTB, 3TAaaMH KJIETOYHOTO ITUKIIA U YKU3HCHHBIX
IIUKJIOB OPTraHW3MOB, OJTallaMH SMOPHOHAIBHOTO PAa3BUTHUS, TEHOTHIIOM U (DEHOTHIIOM,
dbeHoTUuroM u GakTopaMu cpejibl OOUTaHMUS;

YMEHHE BBISBISATH OTIUYHUTEIbHBIC MPHU3HAKK JKUBBIX CHCTEM, B TOM YHCJIEC PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHUIO U
CUMBOIIMKY JIJIS1 JOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTHISCKUX TPYIIIT,

YMEHHE peniaTh ONOJIOTUYECKUE 3a/Ia4H, BBISIBIISATH MPHUNHHO-CIICACTBCHHBIE CBSI3H MEKITY
UCCIIENyEMbIMU OMOJIOTUYECKUMHU TIPOILIECCAMH W SIBICHUSMH, JI€NIaTh BBIBOJABI M MPOTHO3BI HA
OCHOBAHMH TIOJYYECHHBIX PE3YyIbTaTOB;

YMEHHUE BBITIOJIHATH JabOpaTOpHBIE M TMPAKTHUUECKHE pabdOTHI, COOIIOATh MpaBWIa TMPHU
pabote ¢ yueOHBIM U JTJA00PaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPSATH MX HKCIEPUMEHTAJIBLHBIMU CpEACTBAMHU,
bopMyIHpYS 11eTh UCCIICTIOBAHNS, aHATU3UPOBATH TOJTYICHHBIC PE3YIbTATHI U IeJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM pabdoTe MO OMOJIOTHHU, DKOJOTUM U
MEJUIIMHE, MPOBOAUMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, M MYyOJIUYHO MPEACTABIAThH
MOJIyYCHHBIC PE3YJIbTAThl HA YUEHUYECKUX KOH(DEPEHIUSX;

yYMEHUE OIEHUBATh ITHUECKHUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BaHUN B 00JIacTH OMOJIOTUU
U MEIUIMHBI (KJIOHHPOBAaHWE, WCKYCCTBEHHOE OILIOOTBOPCHHE, HAMPABICHHOE HW3MCHCHHE
T€HOMA W CO3/IaHUE TPAHCTCHHBIX OPTAHU3MOB);

yMEHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyyIie mpopecCHuOHAIBHON JESITEIbHOCTH B
00JyacTu OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETHCKOTO XO3SICTBA, MUIIEBON
MPOMBITIUICHHOCTH, YTAyOJSTh TTO3HABATCIBHBIA WHTEPEC, HANPAaBJICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MNpodeccuu U TPOJAOKEHUE Ouojorudeckoro oOpa3oBaHUSI B
OpraHM3aIsIX CPeIHEro Mpo(heCCHOHATHFHOTO U BBICIIET0 00pa30BaHMsL.



COJEPKXAHUE YYEBHOI'O IPEJMETA «bHOJOI'USI»
10 KJIACC

3 4 B Hege1o0, Becero 102 4, u3 HUX 1 4 — pe3epBHOE BpeMsi

Tema 1. BuoJiorust kak Hayka (1 41)

CoBpeMeHHass OWMOJIOTHSI — KOMIUICKCHas Hayka Kparkas ucTo- pus pa3BUTHS
Oouonornn buonorndyeckne Haykd W HW3ydaeMmble UMHU TpoOsiemMbl DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAY4- HbIE UCCJIEI0BaHUs B OUOJIOTUH

3HadyeHne OMONOTUM B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBEH- HO-HAy4YHOUH
kaptunel Mmupa Ilpodeccun, cBszanHbie ¢ Ouosnoruedt 3HaueHHEe OHOJOTUU B
NPAaKTUYECKOM JIEATEIIbHOCTH  4YEJOBEKAa: Me€- JIMIUHE, CEJIbCKOM  XO3SICTBE,
IPOMBILLICHHOCTH, OXPAaHE NPHUPOIBI

JlemoHcTpanum:

[Toptpetsl: Apuctorens, Teodppact, K Jlunneir, )K b Jlamapk, U dapBun, Y
l'apseir, I' Mennens, B U Bepnanckuii, 1 II IlaB- nmoB, I N Meunuko, H U
Basunos, H B Tumodeen-Pecos- ckuit, [Ixx Yorcon, @ Kpuk, /I K bensien

Tabnuysr u cxemvi: «CBsi3p OHWOJOTMM C JApYrUMH  Haykammu»,«Cucrema
OMOJIOTUYECKHUX HAYK

Tema 2. )KuBble cucTeMbl M UX H3y4ueHue (2 4)

KuBble cucTeMbl Kak mpeaMeT uzydeHusi omosorud CBOMCTBA KMBBIX CHCTEM:
€IMHCTBO XHWMHUYECKOTO COCTaBa, AUCKPETHOCTb M UEJIOCTHOCTh, CIIOXKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHM3alNsl, CAMOBOCITPOU3BEICHUE,
pa3apaxuMOCTh, U3MEHUUBOCTD, POCT U PA3BUTHE

YpOBHM OpraHu3aluu >KUBBIX CUCTEM: MOJIEKYJISPHBIA, KIJIIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIN, MOMYJSIIUOHHO-BUIOBOM, KO- CHUCTEMHBIN (OHOr€OIEHOTUYECKUM),
ouocdepnsbiii. [Iponecchl, nmpoucxoasiye B KUBbIX cuctemMax (OCHOBHBIE MPU3HAKU
xuBoro JKu3up kak (opma cymectBoBaHusi Marepuu Hayku, wu3ywaromiye >XUBbBIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aLUU

N3yuenne >KHMBBIX cucTeM. Mertoasl Ouosjornueckor Hayku HaGmoneHue,
W3MEpPEHHUE, DKCIEPUMEHT, CHUCTEMaru3alnus, MeTaaHaiu3. [loHsThe o0 3aBUCUMOU U
HE3aBUCUMOMN mnepeMeHHOM. lInanupoBanue skcnepumenrta [locTaHOBKa M IpoBEpkKa
runore3 HyneBas rumore3a. [lonstue BBIOOpKM U €€ MOCTOBEpHOCTh. Pa3zbpoc B
Ouosiornyeckux JaHHbIX OlIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX Pe3ynbTaToB. [IpuunHbI
HCKaKEHUA Pe3yJIbTATOB dKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

Tabauyvl u cxemwvl: «OCHOBHBIC MPU3HAKU KU3HW», «BHOJIOTHYECKUE CHUCTEMBDY,
«CBOWCTBa )XKMBOM MaTEpUN», «YPOBHU OPTaHU3ALMM KUBOW MPUPOIb», «CTpoeHune
KUBOTHOWU KJIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreorienos», «buochepa», «Metoapl U3ydeHUs KUBOM MPUPOIBI»

O6opynoBanue: nabopaTopHoe 00OpyIOBaHUE JIsI TPOBEJACHUS HAOIIOACHUM,
W3MEPEHUH, SKCIIEPUMEHTOB

JlaGopaTopHbie M NpakTH4YecKHe padoThl

Ilpakmuueckas paboma «Vcionab30BaHUE PA3TUYHBIX METOJIOB MPHU H3YyUYECHUU
KHUBBIX CUCTEM.



Tema 3. buoJiorust KJieTku (2 )

Knerka — cTpykTypHO-(QDYHKIIMOHAIbHAS €IUHUIA KUBOTO McTOpus OTKpBITHS
kietku PaGotel P. T'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. llnetinex,
P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOM KJIETOYHOW TCOPUH.

MeTonbl MOJNEKYJIIPHON M KJIETOYHOM OMOJIOTMM: MHUKPOCKOMUS, XpomaTtorpadus,
aneKTpodope3, METOJ MEUEHBIX aToMoB, auddepeHranTbHoe IeHTPU(YTUpPOBaHHE,
KyJIbTUBUPOBAaHUE KJIETOK I3ydyeHme (QUKCHpPOBAHHBIX  KJIETOK. JICKTPOHHAS
mukpockorus KonpokanbHas MUKpOCKONus. BurtambHoe (TPWKU3HEHHOE) HW3YYCHHE
KJIETOK.

JlemoHcTpanum:

llopmpemuwi: P. I'yk, A. Jlesenryk, T IlIBann, M. Ilnelinen, P. Bupxos, K. M.
bap.

Tabauyvr u cxemovl. «CBETOBOM MHMKPOCKOIM», «DJIEKTPOHHBI MUKPOCKOI,
«HcTopus pa3BUTHS METOAOB MUKPOCKOTTHI

Obopyoosanue. CBETOBOM MHKPOCKOIT, MHKpPOIIpENnapaThl pacTU- TEIbHBIX,
KUBOTHBIX M OAKTEPUATILHBIX KJIETOK

JlaGopaTopHblie M MpaKTH4ecKHe padoThI

Ilpakxmuuecxkass paboma  «V3ydeHue METOJOB KIETOYHON  OHOJIOTHH
(xpomarorpadus, snexkrpodopes, muddepennnanbaoe nenTpudyruposanue, [LP)»

Tema 4. Xumuueckasi opranuzanus kjierku (10 v)

XUMHUYECKHM COCTaB KIETKH Makpo-, MUKpPO- ¥ YIBTPAMHUKPO- 3J1EMEHTHI. Bosia u eé
pOJIb KaK pAacTBOPUTENs, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUU  KIIETKH,
TeIJIoperyisinuu. MuHepalbHbIE BeEIIecTBa KIETKH, MX Ouojoruyeckas poib. Pomb
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne  BelIECTBA  KIETKH. buojormdyeckne  mosuMepsl.  benkw.
AMUHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypsl OenkoBoW MoJiekysbl. I[lepBuunas
CTpyKTypa Oelnka, MenTuaHas CBsi3b BTopuuHas, TpeTuyHas, YETBEPTHUHAS CTPYKTYPhI
Henatypanusa CaoiictBa OenkoB Krnaccudukarus OenkoB buonornyeckue GyHKIMH
oenkoB. [IpuoHBI.

VYrneBoasl. MoHOcaxapuabl, JIWCaxapulbl, OJUTrOcCaxapujbl W MOJHCAXapHJbI.
OOmuit miaH CTpoeHHS W (PUBMKO-XMMHUYECKHE CBOMCTBa YIJIEBOAOB. buonornueckue
(yHKLIHMH YTIIEBOJIOB.

Jlumuasl. T'mapodunbHo-THApOPOOHBIE cBoiicTBa. Kilaccudukanus aunuaos.
Tpurmunepunsl, Gochoaunuabl, BOCKH, crepouibl. bruonornyeckue GyHKIMU JTUMHIOB.
OO6mue cBoiicTBa OHOJIOTMUYECKMX MEMOpaH — TEKy4ecTb, CIHOCOOHOCTh K
CaM03aMbIKaHHIO, OJTYTIPOHULAEMOCTb.

Hyxneunoseie kucimotel JIHK wu PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl, nunykneotunbl. [lpunnmm kommuiementapuoctu. [IpaBumo Yapradda.
Crpykrypa JJHK — nBoitHas cnimpanb. MecToHaxoxkaeHue u Onojgorndeckue QyHKIUN
JIHK. Buaet PHK. ®yukunu PHK B kitetke.

Crpoenne wmomekyiasl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckue pynkuun AT®. BoccraHoBIEHHBIE IEPEHOCUUKH, UX (DYHKIIUU B KIETKE
Hpyrue nykieosunrpudocdarel (HTD). CexBenupoBanne JIHK. Meroasl reHOMUKH.
TpaHCKpUNITOMHUKH, TPOTEOMUKH.

CrpykTypHas Ouoiorusi: OuoxuMuyeckue 1 Onopunyeckre UCCiae0BaHUs COCTaBa
U TIPOCTPAHCTBEHHOMN CTPYKTYphl OuoMoIieKyi. Moodenupoganue cmpykmypol u



@yHKYyull OUOMONEKYN U UX KOMNIeKcos. Komnbromephblil Ou3aiin U opeaHudecKulicunmes

OUOMOJIEKYTL U UX HENPUPOOHBIX AHAO208.

JdeMmoHcTpanuu:
lopmpemuwi: JI Ilomunr, [x Yorcon, ® Kpuk, M VYunkunc, P ®pankinun, O
Conrep, C IIpy3unep

Juacpammer: «PacripefienieHe XUMUYECKUX DSJEMEHTOB B HEXKHBOW MPUPOJIEY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOIE»

Tabauywt u cxemvl: «llepuoguyeckas Tabiulla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOIb», «BemectBa B cocrtaBe oOpraHusmoBy, «CTpoeHue
MOJIEKYNbI  Oenkay, «CTpPYKTyphl O€NKOBOW MOJIEKYJbD», «CTpoeHHE MOJEKYI
yraeBoaoB», «CTpoeHue MOJIeKYJ JTUNuIoBy», «HykienHoBble KUCIOTB», «CTpoeHue
MOJIEKYIIbl ATD».

Obopyoosanue. XuMHuecKas ocyaa u 000py/10BaHue

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

1. Jlabopamopnas paboma «OOHapyxeHUE OCIKOB C IMOMOIIBIO KauyeCTBEHHBIX
peaAKIMINy.

2. Jlabopamopnasa paboma «VccneqoBanue HyKIEHMHOBBIX KUCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u pynkuuu kierku (8 u)

Tumnel KJIETOK: 3yKapUOTHYECKass W MpokapuoTudeckas. CTpyKTypHO- (PYHKIMOHAJIbHbBIC

00pa3oBaHMs KIIETKHU.

CrpoeHue TIPOKApUOTHYCCKOM KIIETKH. Kierouynas cTeHKa OakTepuii W apXew.
OcoOEHHOCTH CTPOEHHUS TeTePOTPOPHONM M aBTOTPODHONW MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib TPOKAPHOT B OMOIIEHO3aX.

Crpoenne M (YyHKIMOHUPOBAHUE OHyKApUOTHUECKOW KieTku. I[lmazmaruueckas
MeMOpana (mrazmanemma). CTpykTypa TUIa3Matudeckod MemOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IUIa3MaTUYeCKyl0o MeMmOpaHy: maccuBHbIM (nuddysus, obrerdyéHHas
mubdy3usi, ocMoc), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIA AKTUBHBIM TPaHCHOPT).
[Tonynponuiiaemoctb MemOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. OHIOLMTO3:
MUHOUUTO3, (aronuro3. Ox3omuuto3. Kierounas crenka. Crpyktypa U (QyHKIUU
KJIETOYHOW CTEHKH PacTEHUM, TpUOOB.

[utomna3ma. [luto3omns. [lutockenet. JIBmxkenne nuromniaasmMel. OpraHouibl KJIETKH.
OnHnoMeMOpaHHbBIE OpPraHOWJIBI KIETKU: IHIO0- IiaszmaTtudeckas ceth (OIIC), ammapar
[ompmku, nU30COMBI, UX CTpoeHHE U GYHKIUH. B3auMOCBsI3b OIHOMEMOpPaHHBIX
opraHouJioB kjeTku. CTpoeHue TpaHyIsIpHOTO PETUKYJIyMa. MexaHu3M HampaBiieHUs
o6enkoB B DIIC. Cunre3 pacTBOpuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. ['mamkwii
(arpanynApHBIN) SHAOMUIaA3MATHYECKUN peTukyinyM. CekperopHas (QYyHKIMS armapara
[Nomsmxu. Moauduxarus 6enkoB B ammapate ['onbmku. CopTupoBka OEIKOB B ammapare
lNonbmxu. Tpancnopt BewmecTB B KJIETKE. Bakyonu pacTUTENbHBIX KIETOK. KileTouHbIN
cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJBl  KJIETKH:  MHUTOXOHAPHUH,  TUIACTHUIBI
[Tpoucxoxnenne mutoxouapuit u miactua. Cumobuorenes (K. C. MepexkoBckuid, JI.
Maprynuc). Ctpoenue U GyHKIMH MUTOXOHIpHUM U Tutactul. [lepBuuHble, BTOpUYHBIE U
CJIOXHBIE TIJIACTUABl (OTOCUHTE3UPYIOLIUX 3YKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEUKOILJIACThI BBICIIUX PACTCHUM.

HememOpanubsie opranouabsl kieTku. CTpoeHue M (QPYHKIUMHM HEeMeMOpaHHBIX
opranouioB kiaeTku. Pubocomel. [lpomexyrounsie ¢puiaamentsl. MukpoduiaMeHThI



AKTUHOBBIE MHUKpO(UIAMEHThl. MBbIIEUHbIE KIETKH AKTHHOBBIE KOMIIOHEHTHI
HEMBIIIEYHBIX KJIeTOK. Mukporpyoouku Kierounsiii 1nieHtp CTpoeHHE U JIBHXKECHHE
KIYTUKOB W pecHHuek MukpoTpybouku murormasmsl  Llentpuons  benkw,
aCCOIIMUPOBAHHBIE C MUKPOPUIaMEHTaMU U MUKPOTpyOOoUKaMu. MOTOpHBIE OEIKU.
Anpo. OOosouka siApa, XpoOMaTHH, KapuoIUlazMa, SIIPBIINIKH, WX CTPOCHHE U
byukun SaepHsiil 6enkoBbiit MaTpuKe [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B
uHTep(Da3zHOM sape. DyXpOMATUH U TeTepOXpoMaTHH. benku XpomaThHa — TUCTOHBI
Jlunamuka syiepHOM 000J0UYKH B MUTO3€E. SIepHBIN TpaHCIIOPT.
Knerounble  BkmtoueHus.  CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  3YKapHUOT,
PaCTUTENILHOM, )KUBOTHOM, TPUOHOM.
JdemoHncTpanuu:
Ilopmpemwi: K C MepexkoBckuii, JI Maprynuc.
Tabauywl u cxemwvl: «CTpOCHUE IYKAPUOTHUECKOMN KIETKN»,«CTpOEHUE KUBOTHOUKIIETKIY,
«CTpoeHue pacTUTENBHON KIIET- KW», «CTpoeHne MHUTOXOHAPUMNY», «Amapoy,

«CTpoeHne mpoKaApUOTUIECKOUN KIIETKI.
Obopyoosanue: CBETOBOM MUKPOCKOIT; MHUKPONpPENapaThl pPACTUTEIbHBIX,
YKUBOTHBIX KJIETOK; MUKpPOIpEnapaTbl OaKTEPUAIbHBIX KIETOK
JlaGopaTopHblie U NpaKTHYecKUue padoThI

1. Jlabopamopnuas paboma «VI3ydeHne CTpOCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

2. IIpakmuueckas paboma «V3ydeHue CBOMCTB KIETOYHON MEMOpaHbI».

3. Jlabopamopnasa paboma «VccienoBanue Iia3Moiu3a U JeIia3Moiin3a B
PACTUTEIIbHBIX KIIETKAX».

4. Ilpakmuueckas paboma «V3ydeHue NBUKEHUS LUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB U MpeBpalIeHue YHePruu B Kierke (9 1)

AccUMHIIALIASL U JTUCCUMUJISIIIUS — JBE€ CTOPOHBI MeTabosm3ma. Turbel oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHBIA. YdacThe KHCIOpoJa B  OOMEHHBIX
npolieccax. JHepreTuyeckoe odecrneueHue kineTku: npeBpamieHue AT® B 0OMEHHBIX
npoueccax. @OepMEHTAaTUBHBIA XapakTep peakuuMid KIETOYHOro  merabonu3Mma.
depMeHThl, UX CTPOEHHUE, CBOMCTBA M MexaHu3M aeictBua. Kodepmentsr OTiamums
(epMEeHTOB OT HEOpPraHMYECKUX KaTalu3aTopoB. benku-akTuBaTOphl M OEJNKH —
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX pEAKIHMM OT pa3IudHbIX
(haxTopoB.

[lepBUYHBIA CHUHTE3 OPraHWYECKUX BEIIECTB B KiIeTKe PDOTOCHHTE3. AHOKCUTCHHBIM U
OKCUTEHHBIN (POTOCUHTE3 Y OaKTEPHIA.

CerocoOuparomye MNUTMEHThl W TMHUICMEHThl PEaKIMOHHOro LeHTpa. Poib
XJIOPOIUIacTOB B mporiecce GorocuHTe3a. CBeToBas U TeMHOBas (pa3pl. DOTOABIXAHHE,
C3-, C4- u CAM-tumsl dotocunte3a. [IpomykrtuBHOCTH (doTOCHHTE3a. BrmsHUME
pa3ianuHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaYEHUE (POTOCHHTE3A.

XeMmocunre3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIMPYIOIINE
OakTepuu, Kele300aKTEepuu, CepoOaKTEepUH, BOJOPOJHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTsl OpoxeHuss U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHbIE  MHUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.



AspoOHbBIE OpraHu3Mbl. JTanbl SHepreTudeckoro obmeHa. I[loAroTOBUTENBHBIM ATall.
['nukonu3 — 0eCKUCIOPOIHOE PACIIEIIIICHUE TIIOKO3BI.
buonornyeckoe okucieHue, WK KIETOYHOE AbixaHue. Pojab MUTOXOHIpHIl B mpoleccax
OMOJIOTUYECKOTO OKHUCJICHHUSI. [uxnnyeckue peaKiuu. OkucnaurenpHOE
dbochopunupoBanue. JHeprusi MeMOpaHHOTO rpaaueHTa npotoHoB. Cunre3 AT®: pabota
npotoHHoil AT®-cunrassl. [IpemmymiecTBa a’spoOHOrO0 MyTH OOMEHa BELIECTB IEpeN
aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.
JlemoHcTpanuu:
Ilopmpempui: Jx Ilpuctim, K A Tumupsazes, C H Bunorpanckuii, B A
Ourenbrapar, [1 Mutuemn, I' A 3aBap3un
Tabauysl u cxemvl: «POTOCUHTERY, « IHEpreTUUECKUN 00MeH»,«bruocunTes Oenkay,
«Ctpoenue ¢epmenTay, «XemocuHnres» OOOpynOBaHHE: CBETOBOW MHKPOCKOIT,
000py0BaHUE /JIs1 IPUTOTOBJICHUS TTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlaGopaTopHble U NpaKTHYecKUue PadoThI

1. Jlabopamopnas paboma «V3ydeHue KaTaTUTHYECKON aKTUBHOCTH
dbepMeHTOB(HA TPUMEPE aMUJIA3bl WM KaTaaas3bl)»

2. Jlabopamopuas paboma «W3yueHue GHEepMEHTATUBHOIO paCHICTUICHUS
MEPOKCH/IA BOJIOPOIA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX»

3. Jlabopamopnas paboma «CpaBHEHHE NPOIECCOB POTOCUHTE3a U XEMOCHUHTE3a

4. Jlabopamopnas paboma «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS

Tema 7. HacaeacrBennas mHdopmanus u peajusamus eé B KieTke (9)

Peakunn matpudHoro cuHres3a. [[pyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cunTe3a. Peanuzanus HacieacTBeHHoM nHbopmaruu. ['eHeTHdeckuit Ko, ero cBOMCTBA.
Tpanckpunuss —  Marpuudbli  cuHTre3 PHK.  IlpuHmumer  TtpaHckpunumu:
KOMILIEMEHTAPHOCT, AHTUIAPATIJIETBHOCTD, ACHUMMETPUYHOCTb. Co3speBanue
marpuunbix PHK B aykapuorudeckon kierke. Temomepel U Tenomepasa.
Hexonupyrommue PHK.

Tpancnauus u e€ sransl. Yuactue TpaHcnopTHeix PHK B OuocunTtese Oenka.
VYcnoBus Ouocunrte3a Oenka. KomupoBanwe amuHokucior. Ponbs pubocom B
onocuHTese Oernka.

CoBpeMeHHbIE TMPEJCTAaBJICHUS O CTPOEHHWU TeHOB. OpraHuzaiusi reHoMa Yy
MPOKAPUOT M JYKApUOT. Perynsamuss akTUBHOCTH TE€HOB Yy mpokapuor. ['mmotesa
onepona (. Kakob, XK. Mano). MosnekynsipHble MEXaHU3Mbl JKCIPECCUU TE€HOB Yy
sykapuoT. Ponp XpomaTuHa B peryasnuu padoOThl TEHOB. Perymsamms oOMEHHBIX
MpoILEeCcCcOB B KieTke. KieTounsiii roMmeocTas.

Bupycet — HekneTounble GOpMBI KU3HH W OOnHMratHeie mapasutbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKU3HEHHBIA MUK
JHK- conepxxamux BupycoB, PHK-conepxkammx Bupycos, 0akrepuodaroB. ObparHas
TPAHCKPUIMIHUS, pEBEpTa3a, MHTErpasa.

Bupycubie 3a0osieBanusi uenoBeka, *kuBOTHBIX, pacteHuit CIINJ, COVID-19,
COITMAIbHBIE U MEIUIIMHCKUE MPOOJIEMBI.

buonndopmaruka: wuHTerpamuss W aHaIM3 OOJBIIUX MacCcUBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTMYECKUX AaHHBIX. HaHOTEXHOJIOTMU B OMOJIOTUH M MEIUIMHE.
[Iporpammupyembie pyHkimu 0eakoB. CriocoObl JOCTABKH JIEKAPCTB.

JleMoHcTpanuu:
Ilopmpemwi: H. K. Konbuos, /I 1 MBaHoBCKkuil.



Tabruywl u cxemvl: «buocunTes Oenkay, «l'eHeTHUECKUM KO, «Bupych,
«baktepuodarm.

JlaGopaTopHble U NpakTUYecKue padotwl //[pakmuueckas

paboma «Co3nanue monenu Bupyca». Tema 8. /Ku3HeHHbIH MK

KJIeTKH (6 1)

Kierounslii muki, ero nepuoAsl U peryisiuus. Matepdasza u muto3. OcoOeHHOCTH
npoleccoB, mnpoTekalmmx B uHTepdaze. [loaroroBka KIETKM K  JACJICHUIO.
[IpecunteTnyecknii  (MOCTMUTOTHYECKUN), CHHTCTHUYECKUH U TOCTCHUHTETHYCCKUMA
(TPEeMUTOTUYECKUI) TEPHOABI HHTEP(]A3HI.

Marpuunsiii  cunte3 JAHK — pemmmkamusa. Ilpunnuner permkanuu  JIHK:
KOMILIEMEHTAPHOCTh, IMOJTYKOHCEPBATUBHBIA CHUHTE3, aHTHUNAPAILIEIbHOCTh. MexaHnu3m
pemumkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Teaomepbl M Telaomepasa.
XpOMOCOMHBIN Ha0Op KIETKH — KapHOTHUIl. JIMIJIOMIHBIA M TramjouIHbIA HaOOpbI
xpomocoM. ['omonoruunsie XpoMocoMbl. [10JI0BbIE XpPOMOCOMBI.

Henenne knetkn — muto3. Ctaguym MUTO3a U MPOUCXOJAIINE B HUX IMPOLECCHI.
Tuner muTo3a. Kaprokunes u nuTokuHe3. buonornyeckoe 3HayeHuEe MUTO3A.

Perynsinus MuToTHYeCKOro IMKiIa KieTku. [Iporpammupyemasi kjaeTtodyHasi ruOeinb
— aromnTo3.

Knerounoe sapo, XpoMocOMbl, (PYHKIMOHAJIbHAs TE€HOMHUKA. MeXaHU3MbI
nponudepanuu, auddepeHIupoBKHu, cTapeHus u rubdenu kietok. «lludposas
KJIETKa»

— OuoumH(pOpMaTHIECKUE MOJIETTH (PYHKITMOHUPOBAHUSI KIIETKH.

JdeMoHCTpaum:

Tabnuyvt u cxemol: <«KU3HEHHBIM MUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanus JHK»

Obopydosanue. CBETOBOM MHUKpPOCKOM; MUKporpenaparbl: «MHUTO3 B KJIETKax
KOpEIIKa JIYKa».

JlaGopaTopHblie M NpaKkTH4ecKHe padoThl

1. Jlabopamopuas paboma «VI3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIperapaTaxy.

2. Jlabopamopnas paboma «HabnrogeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenne u pyHkiuu oprann3mos (17 u)

buonornyeckoe pasHooOpasue opranu3mMoB. OIHOKIETOYHBIE, KOJOHUAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUSI M SKH3HEJCATEIHHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
baktepun, apxew, OIHOKJIETOYHBbIC TPHUOBI, OJHOKJICTOYHBIE BOJIOPOCIH, JPYrUe
npotuctel. KoJloHHaIbHBIE OpraHu3Mbl  B3anMOCBS3b 4YacTell MHOTOKJIETOYHOTO
opranu3Ma. TkaHW, opraHbl M CHUCTeMbl OpraHoB OpraHu3M Kak €IUHOE LeJI0e
I'omeoctas Tkanm pactenuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHas,
MMOKPOBHAsl, IPOBOISAIIAS, OCHOBHAs, MexaHu4yeckass OCOOEHHOCTH CTPOCHUS, PYHKIIHIA
Y PaCcHOJIOKEHUS TKAHEW B OpraHax PacTEHUH.

TkaHu JKMBOTHBIX M 4Ye€JIOBEKAa. THWIBI J>KUBOTHBIX TKAHEH: OJNUTEIUATbHAS,
COCIMHUTENbHASA, MbIllIeuyHas, HepBHasA. (OCOOEHHOCTH CTpOeHHs, (QYHKIUH WU
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI
OPTraHOB KMBOTHBIX U 4YesoBeKa. OYHKIIUHA OPTaHOB U CUCTEM OPTaHOB.



Omnopa Tena opranu3moB. Kapkac pacteHuid. Ckenerbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi M BHYTpeHHHI ckeneT. CTpOCHHE U THUIIBI
COEIMHEHUS KOCTEM.

JIBrkeHue opraHu3MoB. JIBMKEHUE OJTHOKIIETOUHBIX OPraHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE€, PECHMYHOE. JI[BMKEHWE MHOTOKJIETOYHBIX PACTEHUW: TPONMU3MBI H
HAaCTUM /[[BM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIIECYHAs CUCTEMA
Pednexc CkeneTHbie MBIl U UX paboTa.

IIntanue opranusmos. llormonieHne BOABI, YTIIEKUCIOTO Ta3a U MUHEPAIBHBIX
BEILIECTB pacTeHHUsAMU. [IuTanne KUBOTHBIX. BHYTPHIIOIOCTHOE W BHYTPUKIETOYHOE
nuieBapeHre. I[IluTaHue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MHUIEBAPUTEIBLHOIO
TpakTa. [IumeBapurenbHble xene3bl. [IuieBapuTenbHas cucTeMa 4ejIoBeKa.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue >kUBOTHBIX. Juddys3us
ra3oB 4epe3 NOBEPXHOCTh KiIETKU. KoxkHOe apixaHue. JlpIxareibpHas IMOBEPXHOCTb.
XKabepHoe u n€rounoe apixaHue. JlpIxaHHE MO3BOHOYHBIX XMUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIOKHEHHE  CTPOCHMS  JIETKMX ITO3BOHOYHBIX  JKMBOTHBIX.
JpixarenbHas cucTeMa 4YejaoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy ITUL U
MJIEKONUTAOIMX. Perymsus apixanus. JlpixaTenbHble 00bEMBI.

TpaHncnopT BEHIECTB y OpPraHW3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTECHHU.
TpancnopT BemecTB y )kUBOTHBIX. KpoBeHOCHas cucrtema u €€ opransl KpoBeHOCHas
CHUCTEMA ITO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE COCYIBl U
KpoBb. Kpyru KpoBooOpalieHHs. DBOJIOUMOHHBIE  YCIIOXKHEHHUS  CTPOEHUS
KPOBEHOCHOM CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Brigenenue y opranusmoB. Beinenenue y pacteHuil. BolesneHue y )KMBOTHBIX.
CoxparurtenbHblie Bakyonu. Opransl BeleneHus. OunpTpanus, cekpeuus 1 oopaTHoe
BCAaChIBaHHE KaK MEXaHM3Mbl pabOThl OpraHoB BbiaeNeHUs CBsA3b MOJIOCTH Tella C
KPOBEHOCHOW M BBIIEIUTEIBHON CHUCTEMaMU BrpliesieHre y MO03BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHKunoHupoBanue HeppoHna. OOpazoBaHUE MOYH
y4eIoBeKa.

3amuTa 'y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M UMCTHI MPOCTEUIINX. 3alIMTa Y MHOTOKJIETOYHBIX pacTteHuid. Kyrtukyna.
CpencTBa NacCUBHOW U XUMUYECKOM 3aIUThl. OUTOHLIUABI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX MpOW3BOAHBIE. 3aIKUTA
opranusma ot Oosienel. UMMyHHas cuctema denoBeka. KieTouHbli 1 ryMOpaibHBbIHI
UMMYHUTET. BpoXn€HHbIN, MproOpeTéHHbIN crenuduuecknii UMMYHHTET. Teopus
KJIOHaJIbHO-ceNekTuBHOrOo uMmmynutera (II. Opmux, @. M. bepuer, C. Tonerasa).
BocnanurenbHbple OTBETBI OPraHU3MOB. POJIb BPOKIEHHOTO UMMYHHUTETA B PA3BUTUH
CUCTEMHBIX 3a00JIeBaHUH.

Pa3npaxuMoCTh 1 peryssinus y OpraHu3MoB. Pa3npakxuMocTs y OJTHOKJIETOYHBIX
opranu3moB. Takcucel. Pazmpaxumocte W peryysiuus y pacTteHuil. PocTtoBbie
BEILIECTBA UUX 3HAUYCHUE.

HepBHas cuctema u pednekropHas perysius y *KuBoTHbIX. HepBHas cucrema u
€€ oTZIeJIbl. DBOJIOUUOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI y KUBOTHBIX.
OTaelbl rOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediiekc u pednexkropHas ayra.
be3ycnoBHbIE U yCI0BHBIE pehIEKCHI.

I'ymopanbHas perynasiuuss W SHIOKPUHHAs CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenespl 3HIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. /[elicTBME TOPMOHOB. B3auMOCBsI3b



HEpPBHOW W  SHAOKpUHHOM  cucreM. [umoramamo-runodusapHas  CcHCTEMA.



JdemoHcTpanuu:

Iopmpem: W. I1. IlaBnoB

Tabauyor u  cxemvi: «OIHOKIETOYHBIE BOJAOPOCHN», «MHOTOKJIETOYHBIE
Bogopocin», «bakrepum», «llpocteitmme», «OpraHbl LBETKOBBIX pPacTEHUI»,
«CucreMbl OPraHOB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEe CTpoeHHE HACEKOMBIXY,
«Tkanu pacrenuit», «KopHeble cuctembl», «Ctpoenue ctedis», «CTpoeHue JIMCTOBOM
IUIACTUHKW», «TKaHM KUBOTHBIX», «Ckener uyenoseka», «llumeBapurenbHast
CUCTEMAY,
«KpoBeHocHas cucrema», «/lpixarenpHas cucreMa», «HepBHas cucrema», «Koxay,
«Msblmieynas cucrema», «BplaenurenbHas CHCTEMa», «OHIOKPUHHAs CHUCTEMay,
«Ctpoenue mbiup», «MmmynuTeT», «KumeunonosoctHsie», «CxemMa NHTAHUS
pactenni», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue

TUAPBD,
«Crtpoenue mianapun», « BHyTpeHHEe CTpOCHHE J0KIEBOTO UepBs», «HepBHas
cucteMapniO», «HepBHas cucrema narymkn», «HepBHas — cucrema
ITPECMBIKAIOIIUXCS,

«HepBHas cucrema ntuny, «HepBHas cucteMa miekonutaromux», «HepBHas
cucTeMauesoBekay, «Peduexcy.

ObopyoosaHue: CBETOBOM MHUKPOCKOI; MHUKpPOIpEnaparbl OJHO- KIETOYHBIX
OpraHU3MOB; MUKPOIIPENApaThl TKAHEH; pAKOBUHBI MOJUTIOCKOB; KOJJIEKIIUU HACEKOMBIX,
UTJIOKOXKHX; KUBBIE AK3EMIUISIPhl KOMHATHBIX PACTEHUM; repOapuu pacTEeHUN pa3HBIX
OTAEJOB; BJIAXHBIC TMPENAPAThl >KUBOTHBIX; CKEJIETHl MMO3BOHOYHBIX; KOJUJIECKIUU
OECIO3BOHOUYHBIX JKUBOTHBIX; CKEJIET YeJIOBEKa; OO0OpYIOBaHHWE ISl JAEMOHCTpaIUu
MMOYBEHHOT'0 Y BO3/YIIHOTO MUTAHUS PACTEHUM, paclleryieHusl Kpaxmaia U OeJIKOB Mo/
nerictBueM (GEepMEHTOB; O0OpYIOBaHUE JJISi JIEMOHCTPAIMHU OIBITOB MO H3MEPEHUIO
KU3HCHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHBIX JIBUKEHHI; MOJEIN TOJOBHOTO
MO3ra pa3JInYHbIX KUBOTHBIX.

JlaGopaTopHbie M MpaKTHYeCKHe Pad0ThI

1. Jlabopamopnas paboma «VI3yueHue TkaHel pacTEHUI.

2. Jlabopamopnas paboma «VI3ydenne TkaHel )KUBOTHBIX).

3. JlabopamopHas paboma «3yueHrie opraHoB IIBETKOBOT'O PACTECHUS.

Tema 10. PazMHo:keHHNe U pa3BUTHE OPraHu3MoB (8 )

dopMbl pa3MHOXKEHUSI OpPraHM3MOB: Oecrojioe (BKJIHOYas BEreTaTUBHOE) U
nmoyioBoe. Buasl 6ecrionioro pa3MHOMXEHUS: TTOYKOBAHHE, CHOPYJISIHS, (pparMeHTaIms,
KJIOHUPOBAHHUE.

ITonoBoe pasmHokeHue. I[lonoBbie KIeTKU, Wi rametsl. Meio3. Craguun Meiio3a
IToBenenue xpomocom B meino3e. KpoccuHroep. buonormyeckuii CMbICT Melo3a U
IIOJIOBOTO Iporecca. Meno3 1 ero MecTo B J)KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoasiieBoe pazputue. l'ameroreHe3 y >KUBOTHBIX. [loyiOBBIE Keie3bl.
OOpazoBaHue W pa3BUTHE TMOJOBBIX KieTok. Crmepmarorene3 u oorenes3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHUe U SMOpPHOHATIBLHOE  pa3BUTHE  JKMBOTHBIX.  CrocoObl
OIUIOIOTBOPEHUA: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). IMOPHOJIOTUS — HaykKa o
pPa3BUTUM OpraHu3MoB. MopdoreHe3 — ojHa M3 TJIABHBIX IPOOJeM 3MOPHOJIOTHH.
Konnenmust MmopdorenoB u mojaenu mopdoreneza. Ctaauu sMOpUOTeHe3a >KUBOTHBIX



(ma mpumepe narymku). [poGnenue. Tumbl apoOnenus. [leTepMUHUPOBAHHOE W
HEJIEPMUHUPOBaHHOE npobnenue. bmacrymna, Tumel 6mactyn. OcoOeHHOCTH APOOIICHUS
MJIEKOMUTAOIINX. 3apObIIIEBbIE JUCTKHU (racTpyJisiius). 3aKiaaJka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIIMSHHE 4YacTe pPa3BUBAIOMIETOCS 3apoibllla



(oMOpuoHasibHasi MHIYKUMS). 3aKjajka IUIaHa CTPOCHMSI KMBOTHOTO KakK pe3ysbTaT
UEpapXUYECKUX B3aUMOJEHUCTBUIA TeHOB. BiusHue Ha SMOpPHOHANBHOE pa3BUTHE
pa3IMYHBIX (PAaKTOPOB OKPYKAIOILIEH CPEIbI.

PocTt u pazBuTHe )kUBOTHBIX. [locTOMOpHOHANIBHBIN TEPUO.

[Ipssmoe u Henpsimoe pazBuTue. PazButue ¢ metaMmopdo30oM y OECrIO3BOHOYHBIX H
MMO3BOHOYHBIX KMBOTHBIX. BHOJIOTHYECKOE 3HAYEHHUE MPSIMOTO U HEMPSIMOTO PA3BUTHS,
MX pAacOpOCTpPaHEHHE B MPUPOAE. UMbl pocTa KUBOTHBIX. DAKTOPHI PEryNsiiuA POCTa
KUBOTHBIX W desioBeka. CTaguu MNOCTIMOPHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [lepuoabl oHTOreHesa yenoBeka. CTapeHHEe W CMEpPTh Kak OMOJIOrHMYEcKHe
IPOLIECCHI.

PasMHoxeHne u pasButhe pacteHuil. ['amerobutr u crnopodur. Meio3 B
KU3HEHHOM IUKJIe pacTeHuid. OOpa3zoBaHuEe CIOp B Ipoilecce meno3a. ['ameTorenes y
pactenuii. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBoliHOe
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JlemoHcTpanum:

lopmpemwi: C. I'. HaBammn, X. Illneman.

Tabnuyst u cxemvi: «BereratuBHoe pa3MHOXeHHE», «Tumel 0Oecrnoyioro
Pa3MHOXKECHUSD, «Pa3MHO)eHUE XJIaMHJIOMOHAJbI», «Pa3MHOXeHUE
3BIJICHBDY,

«Pa3MHOXeHHe TUApPBDY, «Menosy, «XpoMo- combl», «l'ameroreHes», «CTpoeHue
SUUEKIETKH M cnepMaro3ouaa», «OCHOBHBIE CTaguud OHTOreHesa», «lIpsmoe wu
HenpsMoe pazButue», «Pa3Butue Mmaiickoro xyka», «Pa3zButne capanum», «Pa3Butue

JSATYIIKW,
«/IBOITHOE  OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHui», «CTpoeHHE CeMsiH
OJHOOJIbHBIX 151 JBYIOJIbHBIX pacteHui», <«OKHW3HEHHBIM LUKI MOPCKOMN
KaIlyCThbD»,

«Ku3zHeHHBIN UK MXa», «JKW3HEHHBIM LUK MNAlOpOTHUKAY», <«KWU3HEHHBIA LUK
COCHBD».

Obopyodosanue: CBETOBOM MHMKPOCKOI;, MHKpOMNpemnapaTbl  SHIEKIETOK U
CIIEpMAaTO30U1I0B; MOJENb « [ IUKIT pa3BUTHS JTATYIIKN

JlaGopaTopHbie M MpaKTHYeCKHe Pad0ThI

1. Jlabopamopuas paboma «V3ydeHnue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

2. Ilpakxmuueckas paboma «BbIsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOIbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

3. Jlabopamopnas paboma «CTpoeHHE OPTaHOB Pa3MHOKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'eHeTHKa — HayKa O HACJEACTBEHHOCTH W M3MEHYMBOCTH OPraHU3MoOB (2
q).

Hcropust cTaHOBIIEHUS U Pa3BUTHsI TeHETUKH Kak Hayku Paboter I'. Mennens, I'. [le
®pwu3za, T. Moprana. Ponb oTedecTBEHHBIX yU€HBIX B pa3BuTuu renetuxku. Padotsr H. K.
KomeoBa, H. WM. BasumoBa, A. H. benosepckoro, I'. JI. Kapneuenko, [O. A.
Ounumnmuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHUYECKHE MOHATUS M CUMBOJBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJuIeNIbHBIE T€HBI, aJIbTEPHATUBHBIC MTPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
rOMO3HUI0Ta, FeTEPO3UT0Ta, YMCTas JUHUS, TMOpHUAbI, reHoTun, (peHotur. OCHOBHbIE
METOIbl ~ TEHETHKW:  TUOpUIOJIOTMYECKHH,  IIUTOJOTUYECKUM,  MOJIEKYJISIPHO-
T€HETUYECKUU.



JlemoHcTpanum:



Ilopmpemuwi: I'. Menpgens, I'. Jle @®pus, T. Mopran, H. K. Konsunos, H. 1. Basuios, A. H
benozepckuit, I'. [I. Kapneuenko, 10. A. ®unumnyenko, H. B. Tumodeen- PecoBckuii.
Tabauywl u cxemol: «MeTobl TEHETUKNY, «CXEMBI CKPEIIUBAHUS.

JlaGopaTopHble U NPaKTHYeCKHE PAdOThI
Jlabopamopnas paboma «Jlpo3oduia Kak OObEKT FeHETUYECKUX UCCIICTOBAHUI

Tema 12. 3akoHomepHocTH HacjeacTBeHHOCTH (10 1).

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHnzaens — 3aKOH €IMHO00pa3us
rudpu0B nepBoro nokosienus. [IpaBuno gomuHupoBanus. Bropoi 3akon Mengens —
3aKOH  pacllIeIUIeHus NpHU3HAKOB. [LluTonmornyeckne OCHOBBI ~ MOHOTHOPUIAHOTO
CKpemunBaHus. | umore3a 4ncToThl ramer.

AHanm3upyronee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaCIEHOBaHUS.
Pacmerienre npu3HakoB IIpY HETIOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpemmBaHue. TpeTud 3akoH MeHJenss — 3aKOH HE3aBHUCHMOTO
HacJe10BaHus npu3HaKoB. lluTonoruyeckrne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGotsl T. Moprana. CuremneHHoe
HACJIEJOBAHUE T'€HOB, HAPYLICHUE CLCIUICHUS MEXIy I'eHaMH. XPOMOCOMHAas TEOpus
HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM MEXaHU3M OIpEIEHIeHUs Iona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporamMeTHbli moJy. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanme mpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrema. [IneloTponus — MHOXKECTBEHHOE JEHCTBUE I'eHa.
MHOXeCTBEHHBIN AJJICIIU3M. B3aumoneiictsue HeaJJICJIbHBIX T'€HOB.
Kommnementaprnocts. Onucras. [lonmumepus.

['eHETMYECKMI KOHTPOJIb Pa3BUTUS PACTEHUW, XUBOTHBIX M YEJIOBEKA, a TaKKe
(M3HOJOTUYECKHUX TMPOLIECCOB, IMOBEIEHUS W KOTHUTUBHBIX (QyHKUUH. ['eHeTHueckue

MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO35SMH — TapasuT» U
«XO3MH — MHKpoOMOM». ['eHeTMdeckue acmekTbl KOHTPOJIS UM HM3MEHEHHUs
HACJIEJICTBEHHOW MH(POPMAIIUU B TTIOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHncTpanum:

llopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvr u cxemor: «llepBbiii W BTOpOM 3akoHBI Mennens», «Tperwil 3akoH
Meunnens», « AHanu3upyooniee cKpeupaHuey, «Hemnoanoe TOMUHUPOBAHUEY,
«CrernyeHHOE HaclieJOBaHUE TIPU- 3HAKOB y NPp030huibhy, «I enetnka nonay, «Kapuorun
yenoBekay, «Kapuworun apozoduisy, «Kapuotun nTunbe», «MHOXKECTBEHHbBIN
ajuenu3m», « B3auMo1encTBUe TeHOBY.

Obopyoosanue. Monenb Mg JTEMOHCTPAllMM 3aKOHOB €IMHOOOpa3usi TUOPHUIOB
MEPBOr0 MOKOJICHUSI U PACUICIJICHUs MPU3HAKOB; MOJEIb ISl JEMOHCTpAllMd 3aKOHA
HE3aBHCUMOTO HAacJeJOBaHUs MPU3HAKOB, MOJEIb [Jis JAEMOHCTPAlMU CUEIJIECHHOIO
HaCJIEI0BaHMS MPU3HAKOB; CBETOBOM MUKPOCKOII, MUKpompemnapart: «Jlpo3odumay.

JlaGopaTopHblie 1 NpakTH4ecKne padoThl

lL.llpakmuueckasnpaboma «3ydeane pe3yapTaTOB MOHOTUOPHUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD».

2 llpakxmuueckasapaboma «3yderre pe3ynbTatoB TUTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(UIIbD».



Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH (6 1)

B3aumopeiicTBue reHoTumna u cpeasl npu popMupoBanuu ¢Genotuna. U3sMeH4nBOCTb
npu3HakoB. KadyecTBEHHBbIE M KOJIMYECTBEHHBIE IPU3HAKA. Buapl HM3MEHUYHMBOCTH:
HEHACJICICTBEHHAS U HACJICICTBEHHASI.

MonudukanuonHas  U3MEHYUBOCTb. Pors  cpempt B (dopmupoBaHUU
MoaudukanoHHo n3mMeHunBocTH. Hopma peakumu npusHaka. BapuanmoHHbIN pan u
BapuannonHas kpuBas (B. Moraracen). CroiicTBa Mo (pUKAITMOHHON N3MEHIMBOCTH.

['enHoTHNIMYeckass M3MEeHYUBOCTh. CBOWCTBA T€HOTUIUYECKOW U3MEHUUBOCTH. BuUibI
TCHOTUITMYECKOW N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIl[HOHHAS.

KomOunaTuBHass U3MEHYMBOCTH. Melo3 ¢ TMOJOBOM TNpollecC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTU. PoJib KOMOWMHATHBHOW W3MEHUYMBOCTH B CO3JaHUU
TeHETUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanroHHass ”3MEHYMBOCTh. BUAbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE U UHIYUHUPOBAHHBIE MyTallUH. SIA€pHBIE U HUTOIIA3MAaTUYECKUE MYTALUU.
ComaTtnueckue U MojaoBble MyTaluuu. [[pudurHBI BOBHUKHOBEHUSI MyTalluid. MyTareHsl u
UX BIASHUE HA OpPraHuW3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO IIpoIecca. 3aKOH
TOMOJIOTUYECKUX PsIIOB B HaclencTtBeHHod wu3MmenunBoctd (H. W,  BaBuios).
BhesnepHas U3MEHUUBOCTh U HACIEACTBEHHOCTb.

DNUTreHeTHUKA U SMUTeHOMUKA, POJIb SMUTCHETHYECKUX (PaKTOPOB B HACIEIOBAHUU U
M3MEHYMBOCTH (PEHOTUTTMYECKUX MPU3HAKOB Y OPraHU3MOB.

JlemoHncTpanum:

Lopmpemuwi: I'. Jle ®pus, B. Uoranncen, H. 1. Basunos.

Tabauyvt u cxemwvl: «Buasl uaMmeHuYuBOCTHY, «MoaupUKAIMOHHAST U3MEHUYHUBOCTHY,
«KoMOnHaTHBHAS N3MEHYMBOCTDY», «Meio3y», «OmionoTBopeHue, «I eHeTnueckue
3a00JIeBaHMS YEIOBEKA», « BUIBI MyTaIIuii».

Obopyoosanue: KUBbIE U TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHHM; PUCYHKH
(oTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYHBOCTH.

JlaGopaTopHblie M NpakTH4ecKHe padoThl

1. Jlabopamopuasapao6oma «UccienoBanne 3aKkOHOMEPHOCTEH
MouduKaMOHHONW M3MeHYMBOCTU [locTpoeHre BapuallMOHHOIO psiia U BapUAIMOHHOM
KPHUBOMY.

2 llpaxmuueckasnapaboma «Myraiuu y n1po3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4esnoBeka (3 1)

Kapuorumn uenoBeka. MexayHapoiHas mporpaMma MCCIIeIOBaHUs TEHOMA YEJIOBEKA.
Meronpl  u3yueHHs ~ TEHETUKH  4YEJIOBEKAa:  TeHEaJOTWYECKUil,  OJU3HEIOBHIH,
IUTOTCHETUYECKUM,  MOMYJALMOHHO-CTATUCTUYECKHUM,  MOJIEKYJIAPHO-TEHETUUECKHUU.
CoBpemMeHHOE ONPECICHUE FeHOTHIIA: MMOJTHOTEHOMHOE CEKBECHUPOBAHMUE,
TEHOTUIIMPOBAaHME, B TOM uucie ¢ nomoublo [II[P-ananmu3za. HacnencrtBenubie
3a00JiIeBaHUsl 4EJIOBEKA. ['€HHBIE W XPOMOCOMHBIE OO0JIE3HM deloBeka. bome3nu ¢
HACJICICTBEHHON MPEApaCloONOKEHHOCThI0. 3HAY€HWE MEAUIMHCKOM TE€HETUKU B
OpeAOTBPAIICHUM U JICYCHUHM TEHEeTUYeCKUuX 3a00JIeBaHMM uesoBeKa. Meauko-
F€HETUYECKOE KOHCYJIbTUpPOBaHUE. CTBOJIOBBIE KJIETKU. [[OHATHE «T€HETUUECKOTO Tpy3a»
DTHUYeCKHre acmeKThl MCCIEAOBAHUM B 00JIACTH PEIAKTHPOBAHUS TEHOMA M CTBOJIOBBIX
KJIETOK.



['enetnueckue (hakTOpbl MOBBIIEHHON YYBCTBUTEIIBHOCTH YENOBEKa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYXaroliel cpeabl. ['eHeTnueckas npeapacnoioKeHHOCTb
YEJIOBEKA K MATOJIOTUSM

JdemoHcTpanuu:

Tabauyul u cxemvl: «Kapuotun udenoBeka», «MeToabl U3y4EHUsS] T€HETUKHU
YyesoBeKkay, «I'eHeThuecKue 3a00JIEBAHMSI YETTOBEKA»

JlaGopaTopHble U NPpaKTHYeCKHUe PadoThI

Illpaxkmuueckaspaboma «CocTaBieHue U aHAIU3 POAOCIOBHOM

Tema 15. Cenexuusi opranu3zMos (4 )

JlomecTukanus M cenekuMs. 3apoXkKICHHE CeleKUMd M AgoMmecthkauuu. Yuenune H. W.
BasumiioBa o llenTpax mpoHCXOXIEHUS U MHOr000pas3us KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUN COPTOB PACTEHHUM U MOPOJ KUBOTHBIX. COpT, Mopoaa, mramm 3aKoH
FOMOJIOTHYECKUX PSAJOB B HacieACcTBeHHOM n3meHunBocty H. Y. BaBumosa, ero 3nauenue
JUISL CEJIEKIIMOHHOM pabOThI.

Metonpl  cenekimoHHOM  paboThl. VckyccTBeHHBI OTOOp: MAaccOBBIA U
WHJUBUTyaJIbHBIA. DTarbl KOMOUHAIIMOHHOM cenekuuu. McnbiTaHue Mmpou3BOaUTeNeH
nonoToMcTBy. OTOOp MO r€HOTHUITY ¢ MOMOIIBIO OLIEHKH (PEHOTHIAa MOTOMCTBA U OTOOP
110 TeHOTUMY ¢ nmomoisio ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKITMOHHOW paboThl. PanuanuoHHbIl 1
XUMUYECKUA MyTareHe3 Kak WCTOYHMK MYTallMil y KYyJbTYpHBIX (DOpPM OpPraHU3MOB.
Hcnonb3oBaHne T€HOMHOTO PEJAKTHPOBAaHUA U METOA0B pexkomMOMHaHTHbIX JIHK s
ITOJIYYEHHSI UICXOJTHOTO MaTepuaa i CEJICKIUU.

[Tonyyenue nonumiuonoB. BHyTpuBugoBas rulOpuaunsauus. binskopoacTBeHHOE
CKpeUIMBaHue, WM WHOpUAMHT. HepoJCcTBEHHOE CKpellMBaHWE, WJIH ayTOPHIMHT.
I'eteposuc m ero mpuumbbl. Mcnonp3oBaHwe reTepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeogonienne Oecruiogusi MEXBUJOBBIX THOPUAOB. JlocTuxkeHuUs
CEJIEKIINHU PACTEHUMN U KUBOTHBIX «3€JIEHAS] PEBOJIIOLUSD.

CoxpaHeHHE W W3Y4YEHUE T€HETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUM M KX
IUKUX POAMYEH ISl CO3JaHMsI HOBBIX COPTOB M THOPHUAOB CEJIbCKOXO3SHCTBEHHBIX
KyaeTyp. M3ydeHue, coxpaHeHHE U YNPABICHUE TE€HETHYECKMMHU PpPECypCaMu
CEIIbCKOXO3SIMCTBEHHBIX W NIPOMBICIOBBIX  JKMBOTHBIX B  LEIAX  YIYUYLICHUS
CYLIECTBYIOIUX W CO3JaHUS HOBBIX IMOPOJ, JIMHUM M KpPOCCOB, B TOM 4YHCIE C
MIPUMEHEHUEM COBPEMEHHBIX METOJAOB HAYYHBIX HMCCIEHOBAaHWW, MEPENOBBIX HIECH H
MIEPCIIEKTUBHBIX TEXHOJIOTU.

JleMoHCcTpanuu:

llopmpemwi: H. W. Baunos, WM. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenxko, b. JI. Actaypos, H. Bopnoyr, /1. K. bensieB Ta0nuup! u cxemsr: «LleHTpsI
MIPOUCXOXKJIEHUS W MHOrooOpasusi KyJbTYpHBIX PacTeHUI», «3aKOH TOMOJIOTHYECKUX
PAIOB B HACIEICTBEHHOM W3MEHYMBOCTW», «MeTtonbl cenekuumn», «OtnanéHHas
rudpuauzanusy, «MyrareHes».

JlaGopaTopHblie M NpakTH4ecKne padoThl

1.Jlabopamopuasapaboma «3ydeHue COpTOB KyJIbTypHBIX PACTEHUN U
IIOPOJ TOMAIIHUX KUBOTHBIX).

2.JlabopamopHnasapaboma «3ydyeHue METOI0B CEICKIINN PACTCHHID.

3. llpaxmuueckasn paboma «lIpuBuBKa pacTeHUD».

4. Ok cky p c u a «OCHOBHbIE METOJIBI U JOCTUKEHHUS CEJICKUMNA PACTEHUW U
’KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO (PepMy, COPTOUCTIHITATEIHHBIN



Y4aCTOK, B TCIIJIMYHOC XOSSIﬁCTBO, B Ha60paTOpI/II-0 AIrpOYHUBEPCUTECTA HJIM HAYYHOI'O

LIEHTpA)».
Tema 16. BuoTexHo0rust 1 CHHTETHYECKAs OnoJorus (4 1)
OOBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIE
KyJIbTypbl, MHKPOOPTaHW3MBI, MX XapaKTepUCTHKA. TpaauliioHHas OWOTEXHOJIOTHS:
XJieOoreyeHue, MOJTyuYeHue KHACJIOMOJIOYHBIX IIPOYKTOB, BHUHOJICITHC.

MuxkpoOuonornyeckuii ~ cuHTe3  OOBEKTBI ~ MHKPOOHMOJIOTHYECKHX  TEXHOJOTHMA
[IpousBoAcTBO O€NKa, AMUHOKHCIIOT U1 BATAMUHOB.

Co3laHne TEXHOJIOTMI W HHCTPYMEHTOB LEJNEHANpPABICHHOIO HW3MEHEHHUS U
KOHCTPYHPOBaHUS T€HOMOB C LIEJbIO MOJYyYEHHUS OPraHu3MOB M HMX KOMIIOHEHTOB,
coJlepKallluX HE BCTPEYAIOIINECS B PUPOJI€ OMOCHHTETHYECKHUE MYTH.

Knerounass wHxeHepus. MeTonpl KyibTyphl KIETOK W TKaHEH pacTeHUH U
KUBOTHbIX. KpnoOanku. Comatuueckass TuOpUIM3alusa U COMaTHUYECKU SMOPUOTEHE3.
Hcrnonbs3oBaHue TaluiOWI0B B CEJIEKIUU pacTeHuil. llomydeHne MOHOKIIOHAJIBHBIX
aHTuTeN. Mcrons30BaHNEe MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX AHTUTEN B MEIUIIMHE.
HcKycCTBEHHOE  OIUIOJOTBOPEHHE. PEKOHCTpyKIHUs SAWLIEKIETOK M KJIOHHPOBAaHUE
KUBOTHBIX. METOJl TpaHCIUIAHTALlMM sA1ep KIETOK. TEeXHOJIOrMu O0340pOBJICHUS,
KyJIbTUBUPOBAaHUS W MUKPOKJIOHAJIIBHOIO Pa3MHOXKEHHUS  CEIbCKOXO3SHCTBEHHBIX
KYJbTYP.

XpoMOCOMHass W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpynpoBaHue pekoMmOuHaHTHbIX JIHK. Co3gaHue TpaHCreHHBIX OpraHU3MOB.
JIOCTHKEHUSA M NMEPCIEKTUBB XPOMOCOMHOW M T€HHOW WHXEHEPUU. DKOJIOTHYECKHE U
ATUYECKHE POOIEMBbl TEHHOW UHKEHEPUH.

Memuuunckue OuorexHosnoruu. IloctreHoMHas uudpoBas wmeaunuHa. [TLP-
auarHoctuka. MeTaboNOMHBIN aHaNN3, FTeHOLUEHTPUYECKUN aHallu3 MPOTEOMa YeJlOBEeKa
JUIsL OLIEHKH COCTOSIHUSL €r0 310pOBbsi. VICIOIB30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. 3D-OmoummkeHepus nnsi  pa3paboTku  (PyHIaMEHTaIbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTHW, CO3JaHUs KOMIUIEKCHBIX TKAaHEW COYETAHHEM TEXHOJIOTHM
TpéXxMepHoro  OuonpuHTMHTa u  ckaddonauHra  aas  pemieHus  3ajaad
IIEPCOHAIN3UPOBAHHON MEIULIMHBI.

CozlaHre BEKTOPHBIX BAaKIMH C LEIbI0 OOecreYeHHs] KOMOMHUPOBAHHOW 3alllUThl OT
Bo3Oyauteneid OPBU, ycTaHOBIEHUE MOJIEKYISIPHBIX MEXAHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxamumx BUPYCOB, BBI3BIBAIOIIMX O0CO0O ONacHble 3a00J€BaHUs YEIOBEKa U
KUBOTHBIX.

JdemoHcTpanuu

Tabauywvl u cxemvl. «lcroap30BaHME MUKPOOPTaHU3MOB B IIPOMBIIUIIEHHOM

pOU3BOJCTBEY, «KieTtounast nnxxenepus», «I eHHast UHKEHEPUs».

JlabopaTopHblie M NpaKkTH4YecKHe padoThl

1.Jlabopamoprasapaboma «3ydeHne o0beKTOB OMOTEXHOJIOTHI.

2. Illpaxkmuueckasapaboma «llonyyeHue MOJIOYHOKHUCIBIX TPOAYKTOBY.

3.9 kckypcusa «buoTexHONOrusd — BaKHEHIIas MPOU3BOJUTENbHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».
11 KIIACC

102 4, u3 HUX 8§ 4 — pe3epBHOE BpeMs.
Tema 1. 3apoxkaeHue u pa3BUTHe IBOJIONMOHHBIX MPeACTABIeHHI B 0M0JI0THHI

(4 4)



OpomonnoHHas teopus Y. Japeuna. [Ipeanocsuiku BO3HUKHOBEHHUS JapBUHU3MA. JKHU3Hb
Y Hay4dHas gedatenabHocTh YU JlapBuHa. JIBHKyIIue CHIIbl 3BOIOLMK BUAOB 110 Y. /[apBHUHY
(BBICOKAasi MHTEHCHUBHOCTb Pa3MHOXKEHUS OPraHU3MOB, HACIEACTBEHHAs HM3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN U NCKYCCTBEHHBINA OTOOD).

Odopmiienne cuntetndyeckoit teopuu sBomtonuu (CTDI). HelitpanbHas Teopus
sBommonny. CoBpeMEHHasi IBOJIOLMOHHAST OMOJOTHSI. 3HAYCHHE SBOJIOUOHHON TEOPHH
BGOPMHUPOBAHNN HAYYHOU KAPTUHBI MUPA.

JlemoHcTpanum:

Ilopmpemui: Apuctorens, K. Jlunneit, K. - b. Jlamapk, 3. XK. Cenr-Unep,
K. Krosse, U. [Hapsun, C. C. Yerepukos, U. 1. [lImaneraysen, /Jx. Xonngeix, /.
K. benses.

Tabauyvr u cxemwr. «Cucrema xxuBor npupoasl (mo K. Jlunnero)», «JlectHuiia
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm ¢GopMHpOBaHUS TPUCTIOCOOJICHUN Y
pacTeHudl U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapmipyra myrtemectBus Y.
Hapsunay, «Haxoaku Y. JlapBuna», «@opMbl 60pb0bI 3a cymiecTBoBaHue», «llopomabl
rony0eit», «MHorooOpa3zue KynbTypHBIX QopM KanmycTbl», «llopoabl gomamHux
KUBOTHBIX», «(Cxema oOpa3zoBaHusi HOBbIX BuAoB (mo Y. JlapBuny)», «Cxema
COOTHOILICHUS JBIKYIIUX CHUJI SBOJIOIUN», «OCHOBHBIC TMOJOXKEHUS CUHTETUYECKOU
TEOPHH IBOJIOLIUN.

Tema 2. Mukpo3Boaonus u eé pe3yabtartsl (14 1)

[Tommynsinusa Kak >J€eMEHTapHas eIuHUIAa 3BOJONUU. COBPEMEHHBIE METObI
OIICHKW T€HETUYECKOTO Pa3HO00pasus U CTPYKTYphI nomyJsiiuii I3menenue renodona
MOMYJSIUMA  KaK 3JIEMEHTApHOE HSBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH T'€HETHYECKOro
paBHoBecusd [x Xapau, B BaitnOepra.

DneMeHTapHble (PaKTOPbl (IBUKYILKME CHIIbI) 3BOJIOLMH. MyTallMOHHBIM Mpouecc.
KomOuHatuBHass wu3MeHYMBOCTh. Jlpeilp reHoB — ciydailHble HEHANpaBJICHHbBIE
M3MEHEHHUS 4acToT ajiiesiel B momyisuusx. Db dext ocHoBaresns. Ih ekt OyThUI0YHOTO
ropiabiika. CHWKEHHME TEHETHMYECKOro pa3HoOoOpas3usi: MPUYMHBI M CIEACTBUA.
[Iposinenne sdpdekra nperia reHoB B OONBIIMX W MaJIbIX MNOMYyJIANUsAX. Murpanuu
M3onsuma  momynsiuuid: — reorpadguyeckas — (MPOCTpaHCTBEHHas), Oumoyiormueckas

(penipoyKTUBHAS).
EcrecTBennbiit  otOOp — HampaBmsironuii - gaktop  3Bomonuu.  DopMbl
€CTECTBEHHOTO otOopa: JBIKYIIUH, CTaOMIIM3UPYIOIINH, pa3pblBarOLIUi

(mm3pyntuBHbIi). [lonmoBoli oTOOp. BO3HHMKHOBEHHME U JBOJIOIUS  COIUAIBLHOTO
MMOBEJICHUS )KUBOTHBIX.

[Tpucnoco6ieHHOCTh OpraHU3MOB KaKk  pe3yibTaT MUKPOASBOJIIOIUH.
Bo3nukHOBeHHE MNpUCTOCO0IeHUN y OpraHu3mMoB. ApoMopdo3bl U HIMOATANITALIUU.
[Ipumepbl TpUCTIOCOOJICHUIT Yy OpraHu3MoOB: Mopdosiorudeckue, (U3NOJIOrHYECKUE,
onoxumuyeckue, nopegaeHueckue. OTHOCUTETBLHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u  cTpykKTypa. BumooOpasoBanue Kak pe3yabTaT
MUKpO3BOTIOIMHU. M30msius — kinrodeBoi ¢akTop BumooOpazoBanus. [yt u crocoOsl
BUJI000pa30BaHUS: aJIONIaTPUUYECKOe (reorpaduueckoe), CHUMITaTPUUECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MOJUTUIONAN3AIs, TuOpuan3anus). JJIMTeTsHOCTh
SBOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl  (opMupoBaHHMS ~ OHMOJIOTUYECKOTO  pa3HOOOpas3usl. Pounb
HBOJTFOIIMOHHON OMOJIOTHH B pa3pab0TKe HAYYHBIX METOJO0B COXPaHEHUS



OouopazHooOpasusi. MUKpPOIBOJIIOIMS U  KOJBOJIOLMS MApa3uTOB U MX XO3s€B
Mexanu3Mbl GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMmoHcTpanuu:

Ilopmpemuwi: C. C. YeTtBepukos, 3. Maiip.

Tabauyvl u cxemovl: «MyTalMOHHAsA U3MEHYMBOCTEY, «IIOMyNSIIMOHHAS CTPYKTypa BUAA,

«Cxema mnposiBiieHus1 3akoHa Xapau— BaitHOepray, «/IBKyliue CHIIBI 3BOJIIOLUN,

«JKonoruyeckass  M30JISALIMS  TOMYJSUUA  CeBAaHCKOM  (openuy,
«l"eorpaduueckast MU30JSALUUS JUCTBEHHUIIBI CUOMPCKONM M JIMCTBEHHUIIBI JAypCKOiD»,
«IlonynsIMOHHBIE BOJHBI YHUCJICHHOCTH XUIIHUKOB U JKepTB», «Cxema JedcTBUS
€CTECTBEHHOTO oTOopa», «Dopmbl OOpHOBI 3a cylecTBOBaHHE», «HHIyCTpUaIbHBIMN
MenaHu3M», «KuBble uckomaembie», «IIOKpOBUTEIBCTBEHHAS OKpacka >KHBOTHBIXY,
«IIpenynpexnaromas oOKpacka O KHUBOTHBIX», «DHU3MOIIOTMUECKUE  aJlanTaluny,
«IIpucnocobIeHHOCTh OPTAHU3MOB U €€ OTHOCUTEIILHOCThY, «Kpurepun Buma», «Bumibi-
nBorMHUKW», «CTpykTypa Buaa B npupoae», «CrnocoObl BHUI000pa30BaHUM,
«l'eorpaduueckoe BUAOOOpa3zoBaHWE TPEX BHUAOB JaHABIIEH», «DKOIOTHYECKOE
BUJI000pa3oBaHue BHUJIOB CUHUI, «[lomummonasl pactenmity, «KamycTHO-peneuHsblit
TUOpUIT.

Obopyoosanue: repdbapun pacTCHUHN; KOJUICKIIMN HACEKOMBIX; Uydelia MITUIl U 3Bepei
C MpUMEpaMHu pPa3IUYHBIX MPUCIOCOOTICHHM; yydyesaa MTUIl U 3Bepel pa3HbIX BUJIOB;
repOapum pacTeHu OJIM3KUX BUOB, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMU.

JlabGopaTopHblie U NPpaKTHYeCKUe PadoThI

1. labopamopHnasn pabdboma «BblsiBIeHHE H3MEHUMBOCTH Y 0COOEH
OJIHOTO BUJIA».

22 JlabopamopHasapaboma «llpucrnocobneHns OpraHU3MOB U UX
OTHOCHUTEJIbHAS LIEJIECO00Pa3HOCTHY.

3 Jlabopamoprasapaboma «CpaBHEHHE BUJIOB 10 MOP(DOJIOTUUECKOMY
KPUTEPHUION.

Tema 3. MakpodBoJironus u €€ pe3yJbTathl (6 4)

Metonbl u3ydeHus MakpolsBomonuu. [laneoHTomornyecknue MeEToAbl H3yYEHHUS
sBosmonuu. [lepexoansie hopmbl U GUIOTEHETUYECKUE PSAIbI OPTAHU3MOB.

buoreorpapuueckue meronbl uzydenust sBoitounu. CpaBHeHue (iopbl U (ayHbI
MaTepUKOB M OCTpPOBOB. buoreorpaduueckue obsactu 3emiau. Bunbl-sHAEMUKH U
PEJUKTHI.

OMOpHUONIOTMYECKHE U CPABHUTEIbHO-MOP(OJIOTMUYECKHE METOAbl  U3YyYEHHUS
HBOJIIOLIMU. ['€HeTHMYeCKHe MEXaHU3Mbl JBOJIOIMHM OHTOTE€HE3a M MOSIBICHUS
ABOJTFOIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBICE W aHAIOTMYHBIE OpraHbl PymuMeHTapHbIC
OpTraHbl U aTaBU3MBI.

MonekynspHo-TeHeTHYECKUe, OMOXUMUYECKHME M  MaTeMAaTHYeCKHE  METO/IbI
U3ydeHus HBOMIOLUMHU. ['oMosiornuHble TeHbl. (COBpPEMEHHBIE METOJbl IOCTPOCHHUS
(UITOTEHEeTUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallIMH U HBOJIIOIUSI TEHOMOB.

OO6mue 3akOHOMEPHOCTH (TpaBwia) HBoONMH. [IpuHIMN CMeHbl (QYHKIUH.
HeobOpatumocts »Bomonuu. ApantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIU Y.

JdeMmoHcTpanuu:
Tlopmpemuwi: K. M. bap, A. O. KoBanerckuii, ®. Mromiep, J. ['ekkenb



Tabauyul u cxemvl: «DUIOTEHETUYECKUH Pl JIOWIAIW», «ApPXEONTEPUKCY,
«3Bepo3yobie suiepb», «Crerouedanb», «PuHnOGUTHD, «CeMEHHbIE MaOPOTHUKNY,
«buoreorpaduueckue 30Hb1 3emun», «Jpeiid KOHTUHEHTOBY, «PenukTel», «HauanbHbie
CTaauu SMOPHUOHAIIBHOTO PAa3BUTHSA IMO3BOHOYHBIX J>XUBOTHBIX», «['OoMoyiorMuHBIE U
aHAJIOTMYHbIE OpraHey, «PyauMeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpPHI
YyeloBeKa W muMIaH3e», «[JaBHbIe — HampaBlieHWs  dBoionumy, — «OOmme
3aKOHOMEPHOCTH JBOIIOLINMY.

Obopyodosanue: KOJJIEKIUH, TepOapuu, MYJSKM  HCKOMAEMbIX  OCTaTKOB
OpTraHU3MOB; MYJISDKM TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYJIMMEHTapHBIX OPTraHOB U
aTaBU3MOB; KOJUIEKIIUH HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3putue ;ku3Hu Ha 3emute (15 4)

HayuHble TUIIOTE3bI TPOUCXOXKICHUS KU3HU HA 3emiie AOHOTeHe3 U MaHCIEPMHUS.
JloHay4yHbI€ TIPENCTaBIEHUS O 3apOXKICHUU KWM3HM (KpeanumoHusm). [mmnoresa
MIOCTOSIHHOT'O CaMO3apOXKICHUS KU3HU U €€ omnpoBepxkeHue onbitamu @O. Pemgu, JI.
Cnannannanuy, JI. [Tactepa. [Iporcxoxaenue >ku3Hu U aCTPOOUOIIOTHS.

OcHOBHBIEC ATallbl HeEopraHuuyecko »sBomtonuu. llmanerapHas (reosoruueckas)
ABOJIONMSA. XUMUYECKasi HBONIOLUS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heoprannueckux. OmeiT C. Mumiepa u I'. FOpu. OOpazoBaHue MNOIUMEPOB U3
MoHoMepoB. KoanepBarnas runoteza A M OnapuHa, rumnore3a MEpBUYHOrO OYyJbOHA
JIx. XonneitHa, renerndeckasi runore3a I'. Mémnepa. Pubosumer (T. Uek) u runotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emnu u meroanl €€ u3ydeHus. Vckomaemble OpraHM4ecKHE OCTATKH.
['eoxpononoruss u e€ w™eroasl. OTHOcUTENbHAsE M aOCOJIOTHAs TEOXPOHOJOTHS.
I'eoxpoHOIOrnyYecKas mKajia: 30Hbl, 3pPbl, IEPUOBL, SITOXU.

HauvanbHble 3Tanbl opraHndeckou »BoMrOLMU. [losiBIIeHME U 3BOMIOLUS MEPBBIX
KJIETOK. DBONIOIUS MeTaboam3Ma. Bo3HUKHOBEHHUE TMEepBbIX KOcUCTeM. COBpEMEHHbIE
MUKpPOOHBIE OMOTUIEHKM KaK aHaJOr MepBbIX Ha 3emiie coobmiecTB. CTpOMATOIUTHI.
[IpokapuoThl U SyKapUOTHL.

[Ipoucxoxnenue 3ykapuoT (cUMOUOreHe3). OBOJIOUMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC JTambl »HBOJIONMM BBICHIUX pacTeHUH. OCHOBHBIE apoMOpP(O3bI
pactenui. Beixon pactenui Ha cymry. [losiBieHHe CrOpOBBIX PACTEHHM M 3aBOCBAHUE
nmu cymu. CeMeHHble pacteHus. [[poncxoxieHne BETKOBBIX.

OcCHOBHBIE OTambl JBOJIOIUU JKUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX THUIIOB
IlepBbie  xopaoBbie kUBOTHbIE. JKW3Hb B BOJe. OBOMIONUS O3BOHOYHBIX.
[Ipoucxoxnenne ambubuii n pentuiauii. [IponcxoxaecHUe MIICKOIUTAONIUX M IITHII.
[Tpunnun ximrodyeBoro apomopdos3a. OcBoeHre OECIO3BOHOYHBIMA M TIO3BOHOYHBIMHU
KUBOTHBIMH cCylIu.Pa3BuTHEe »KW3HUM Ha 3emiie 1O 3paM W TEpUOJaM: apXe,
POTEPO30H, Maeo30i, Me3030W, KaitHOo30i. OOmas XxapakTepucTHKa KiuMmaTa H
reoJIOTHYECKNX mpoueccoB. llosiBneHne © paciBeT XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs UBJIUSHUE HA Ta30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUSI — DKOJIOTMYECKHE KpHU3UCHI Mpouuioro. I[lpuumHbl 1M
CIHEACTBUS MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIM SKOJOTMYECKUA KpPHU3UC, €T0
ocobenHoctH. [IpoGiaema coxpaneHus: 6nopazHooOpas3us Ha 3emIie.



[TpuHIMIIEL KJIacCU(PUKALUU
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPTAHU3MOB.
JdeMoHcTpanuu:
llopmpemwvi: ®@. Penu, JI. Cnayuannanu, JI. Ilacrep, . 1. Meu- nukoB, A. WU.Onapun, k.
Xonpein, I'. Ménnep, C. Mumep, I'. FOpu.
Tabauyvr u cxemwr: «Cxema onbita @. Pennm», «Cxema omnbita JI. Ilactepa mo u3ydeHuro
caMo3aposkJeHus xKu3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «Otansl HeopraHndeckon
sBomoLMM»,  «l'eoxpoHonornueckas —mkana», «HayanpHble ~JTamel  OpraHMYECKON
aBoMoLIUNY», «Cxema oOpa3oBaHMs SYKapuUOT MyTEM CHUMOUOTEHE3ay,
«CucreMa xuBoil mnpuponp», «CTpoeHue BUpyca», «ApoMop(]o3bl pacTEHUN»,
«Punnopute», «OTHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOAOPOCIH,
«Mxn», «[TanmopotHuKN», «I'010CEMEHHBIE paCTEHUN», «OpraHbl HIBETKOBBIX PACTECHUI,
«CxeMa pa3BUTHS KUBOTHOTO MHpa», «ApomMop¢o3bl KUBOTHBIX», «lIpocTeitmuey,
«Kumeunononoctueie», «llnockue YEpBU», «Ynenucronoruey, «PBIOBD»,
«3eMHOBOAHBIE», «lIpecMmpikaromuecs», «lItnus», «Mnexkonuratroume», «Pa3Butue
KU3HU B apXEUCKOU 3pe», «Pa3BuTue )KN3HU B POTEPO3OMCKON dpey, «PazBuTne xKu3Hu
B IAJICO30MCKOMN 3pey», «Pa3BUTHE XKH3HU B ME3030MCKOU 3pe», «Pa3BuThe XU3HU B
KanHO30MCKOM 3pe», «COBpeMEHHAs CHCTEMA OPTaHUYECKOTO MUAPAY.

Obopyodosanue. TepOapun paCTEHUN Pa3IUYHBIX OT/EJIOB; KOJUJICKIIMU HACEKOMBIX;
BJIQXKHBIE TMpenapaTbl XUBOTHBIX; PAKOBHUHBI MOJUIIOCKOB; KOJUIEKIIMH HIJIOKOXKHUX;
CKEJIEThl TO3BOHOYHBIX )KMBOTHBIX; Uy4esa NTULl U 3Bepei; KOJJIEKIIMH OKaMEHEJIOCTEN,
IIOJIE3HBIX UCKOIAEMBIX; MYJISDKM OPraHUYECKUX OCTATKOB OPTraHU3MOB.

JlaGopaTopHblie M NpaKkTH4ecKHe padoThl

1. Bupmyanvuas nabopamopuas paboma «MojenupoBaHue onbsIToB Muiepa—
IOpu no usyuyeHuto aOMOTEHHOrO0 CHUHTE3a OPraHWYECKUX COEIWHEHUI B NEPBUYHOM
atMocdepe».

2. JlabopamopHnasapaboma «/3ydeHne u onucaHue UCKO- MAEMbIX
OCTATKOB JIPEBHUX OPTraHU3MOBY.

3 llpaxkmuuecrkasapaboma «M3ydeHue 0coOOEHHOCTEH CTPOCHUS
pacTeHUM pa3HbIX OTAEIOBY.

A llpakmuuecrkasapaboma «M3ydeHue 0coOOEHHOCTEH CTPOCHUS
MO3BOHOYHBIX KUBOTHBIX).

Tema 5. Ilpoucxoxkaenne yeaoBeka — anrTponorenes (10 u)

Pasnenst w 3amaum  aHTpomosoruu Mertoael  anTponosiornn CTaHOBIEHUE
IIPEACTABICHUI O MPOUCXOXKICHUM 4enoBeka Pennrnosneie Bo33peHus. CoBpeMEHHBbIE
Hay4HbIE TEOPHUH.

CxoncTtBo 4enmoBeKka ¢ JKMBOTHBIMH (CHCTEMAaTHYECKOE IOJOKEHHE YEJIOBEKa
CBueTeNnbCcTBa CXOACTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(HOIOTHYECKHE,
aMOpuoIorudeckue, (PU3NoI0ro-0MoOXUMUYECKHE, MoBeIeHUeckrne. OTIn4us 4yeaoBeKa
OT XKUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3I'a U BTOPOW CUTHAJIbHOW CUCTEMBI.

JBuxyne cuibl  ((hakTOpbl) aHTPOIOreHe3a: OHOJOrMYECKHe, COLHUalbHbIE.
CooTHo1IeHrEe OMOIOIMYECKHUX U COLIMANIBHBIX (PaKTOPOB B aHTPOIIOI'€HE3E

OcHOBHBIE CTaAuM aHTpomoreHeza. PaHHHe dYenoBeKOOOpa3Hble 00E3bSIHbBI
(IpOKOHCYNBI) U paHHUE MOHTUABl — OOIIKE MPEAKH YeTOBEKOOOpPa3HBIX O0E3bSH U
MOEU. ABCTPAJIONUTEKH — JBYHOTHE IPENKH JIIoneu. UenoBek yMenbld, NEpBBIE
M3TOTOBJICHHS OpyAuM Tpyaa. YenoBek NpsIMOXOIAIINANA U EPBBIM BBIXO JIIOIEH 32



npeaensl Adpuku.UenoBek rennenb0eprckuii — OOIMME NPEIoK HeaHIepPTaIbCKOro
YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEPTANbCKHUIM KaK BUJT JIFOJIEW XOJIOIHOTO
KinMaTa. YelnoBeK pa3yMHBbI COBPEMEHHOTO THUINA, JEHHUCOBCKHM 4enoBek. OCBOeHHE
KOHTHUHEHTOB 32 npeaenamMu Adpuku. [laneorenetrka u najieoreHOMHKa.

DBOJIIOLMSI COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBIH OTOOp B MOMYJNALMSAX YeJIOBEKa.
MyTannonHusiii npouecc U nonuMopdusm. IlomymsioHHbIE BOJHBI, Apeld TeHOB,
mMurpanus 1 «3¢p(HeKT OCHOBATEN B MOIMYJIALNUIAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. llonstme o pace. bonpmume pacel:  eBponeouaHas
(eBpaswmiickasi), aBcTpajo-HerpouaHasi (3KBaTOpUalibHAs), MOHTOJIOUAHAs (a3MaTCKO-
aMepHuKaHcKas). Bpems M myTH pacceleHus 4YeloBeKa 10 IulaHeTe. EIMHCTBO
yeloBeYecknx pac. Hayunas HecocTosITensHOCTh pacu3Ma. llpucrnocoOiieHHOCTD
yeJoBeKa K Pa3HbIM YCIOBUSIM OKpyKarollel cpenbl. BnusHue reorpadudeckoi
cpenbl  u gpedida reHOB Ha  MoOpONOTHI0O U (U3MOJIOTHIO  YelOBEKa.
MexauciuIuiMHapHble METoJIbl B (u3nueckoi (OMOJOTUYECKON) aHTPOIOJIOTHH.
OBOJIFOIIMOHHASA AHTPOMOJIOTUS W TMAaJC€OaHTPOMOJIOTUSl YEIOBEUECKUX MOMYJIALMIA.
buocounanbable UCCIEAOBAaHUS NPUPOIBI YenoBeka. lccrnenoBaHWe KOABOIIOLHU
OMOJIOTUYECKOTO U COIMAIBHOTO B YEJIOBEKE.

JemoHcTpanuu:

Ilopmpemuwi: Y. Japsun, J1. Jluku, 5. . Porunckuii, M. M. I'epacumoB.

Tabauyvr u cxemvi: «Metoabl aHTponoyiorun», «['0JOBHON MO3T YeloBEKay,
«YenoBekooOpa3Hble 00€3bsHBDY, «CKeleT 4YelnoBeKa UM CKEJET I[IMMIIaH3e,
«PynuMMEHTBI U aTaBU3MBbI», «JIBHXKyIlIME CHJIBI aHTPOIOTEHE3a», «IBOJIOLHMOHHOE
JIPEBO YEIOBEKA,

«ABcTpanonutek», «HenoBek ymenbiiny, «HenoBek npsiMoXoasmny», «JleHnCcoBCKu
yenoBek» «Heanpepranpusl»y, «KpoManboHLbDY, «lIpegku denoBeka», «ITallbl
HBOJIIOLINM YEJIOBEKay», «Packl uemoBekay.

Obopyoosanue. MK OKaMEHEIIOCTEH, TIPEIMETOB MaTEPUAIIbHON KYJIbTYPhI
MPEAKOB YeJoBeKa; penpoaykiuu (dororpadun) KapTUH ¢ MHUGPOJIOTHYECKUMU H
ONONENCKUMHU  CIO)KETaMH TIPOUCXOXKJEHHUs ueNoBeka; (oTtorpaduu  HAXOJIOK
MCKOMAEMbIX OCTAaTKOB YEJIOBEKA; CKEJIET YEJOBEKA; MOJIENb 4Yeperna 4YeJoBeKa U
yepena IMHUMIAaH3€; MOJIEb KHUCTH 4YeJIOBEKa M KUCTU IIMMIIAH3€; MOJIeNU Topca
MIPEIKOB YEJIOBEKA.

JlaGopaTopHble 1 NpaKkTU4ecKne padorTsbl

lL.JlabopamopHrasapaboma «M3ydeHue ocoOeHHOCTEH CTPOCHUS
CKEJIETa YeJIOBEKA, CBSI3aHHBIX C MPSMOXO0KICHUEM.

22 llpaxmuueckasnapaboma «3ydeHne 3KOJOTUUECKUX aJanTaiui
YEJIOBEK.

Tema 6. DkoJjioruss — Hayka O B3aNMOOTHOIIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKpY:Kawouleil cpexoii (3 4)

3apoxneHre W pa3BuTue skosorun B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykau€éBa. Paznensl u 3amaun
sK0J0THH. CBSI3b SKOJIOTUU C APYTUMU HAYKAMU.

Metonpt skonoruu. IloneBeie HaOMOMEHHUS. OKCIEPUMEHTHI B OKOJOTHHU:
NpUpOAHBIE U JlabopaTopHble. MonaenupoBaHue B OKOJIOTHU. MOHHUTOPHUHT
OKPYXAaIOIIEH CPeIbl: JTIOKAITbHBIN, PETHOHATBHBIN U TJI0OATBHBII.

3HaueHUEe  SKOJIOTMYECKMX  3HAHMM Uil 4YeJoBeKa.  DKOJIOTHYECKOe



MHUPOBO33pEHME KaK OCHOBA CBs3el uyenoBedecTBa ¢ npupoaoi. dopmupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTMYECKOM IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpanuu:

Ilopmpemeui: A. I'ymbonbar, K. @. Pynse, H. A. CeBeprios, 3. ['ekkens, A.
Tencin,B. H. Cykaués.

Tabnuyvr u cxemvi: «Pa3genansl 3KOJIOTHUN», «METOIblI SKOJIOTHHY,

«CXeMaMOHUTOPHUHIA OKPYKAIOIIEH CPENIbI»

JlaGopaTopHble U NPpaKTHYeCKHE PadOThI

Jlabopamopmunasapao6oma «A3ydeHne METOA0B PKOJIOTHYE- CKHX
UCCIIEIOBAHUID.

Tema 7. Opranu3msl u cpena ooutanus (9 4)

Okosoruueckre (akTopbl U 3aKOHOMEPHOCTH uX aeiictBus Knaccudukarms
AKOJIOTHYECKUX (HhaKTOPOB: aOMOTHUYECKHE, OMOTHIECKUE, aHTpOIoTeHHbIe OO0IHe
3aKOHOMEPHOCTH JEeHCTBUS 3Konorudeckux (aktopon. [IpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepanTHOCTh. DBpHUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue Qakropbl. CBeT Kak 3Kojormyeckuid ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTPAa Ha OpPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX MO OTHOLIEHWIO K cBeTy. CUrHaJbHAas poOJib CBETa
doTonepruoausM.

Temneparypa kak skosornueckuii ¢dakrtop. JlelicTBue Temmeparypbl Ha
opranu3Msl. [IOMKHUIOTEpMHBIE U TOMOMOTEPMHBIE OpraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak 3kosiormueckuit (daktop. IlpucmocoOienus pacteHuil K
MOJJIepKaHUI0 BOJHOro Oananca. Knaccudukamus pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpeapl oOMTaHMSI OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
rIyOMHHasT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  PU3NKO-XUMHUYECKHE
0COOEHHOCTH cpeJl 00uTaHus opranu3mMoB. [Ipucnocobienns opranu3mMoB K KU3HA
B Pa3HbIX cpeaax.

buonornueckne putMmbl. BHemHue M BHyTpeHHUME DPUTMBIL. CyTOUYHBIE U
roau4Hble pUTMBL. [IpHCOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUH JKU3HU.

Kusnennsie ¢dopmbl  opranu3moB. [loHsitue o KuU3HEHHOW (opme.
JKuzneHnnble pOpMbI pacTeHUN: AepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHUE TpaBbl. JKHU3HEHHbIE (QOPMBI JKUBOTHBIX: THAPOOMOHTHI,
reo0nOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue gakropbl. Buabl OMOTHYECKUX B3aMMOJICUCTBHIM: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (TomMueckue,  Qopuyeckue, ¢dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aMMOJEHMCTBUM JUIsl CYHIECTBOBAHUS OPTraHU3MOB B Cpele
oOutanud. [IpuHIKIT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JlemoHcTpanum:

Tabnuyvr u cxemul. «IKonoruyeckue ¢GakTopb», «CBETOBOW CHEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEITIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMUYECKUE aJanTallu
KHUBOTHBIX», «Cpeapl o0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKHE PHUTMBIY,



«Kuznennoie  Gopmbl  pacteHui», «KuszHeHHble  (OPMBI  SKMBOTHBIX,
«JKocUCTEMA IIUPOKOJIUCTBEHHOTO  Jieca», «DKOCHUCTeMa XBOMHOIO JIecay,
«lenn mnuTaHusY,

«XuiHnuectBoy, «Ilapazutuzmy», «Konkypenuusy, «CumoOnos», « KommeHcanuzm.



Obopyoosanue: tepObapuu PacTeHUM M IKUBOTHBIX, MPHUCHOCOOJEHHBIX K
BJIUSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (PAKTOPOB; TIepOapuu CBETONIOOUBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM; CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS; TepOapuu U KOJUIEKIIMU TEIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHUM; uyuesa NTHUI] U 3Bepel; repOapuu
pacTeHMid, OTHOCAIIUXCS K TUrpoduram, kcepoduraM, mMe30puTaM; KOMHATHBIC
pacTeHusl aHHBIX TPYI; KOJUICKIIUU KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpenax;
repOapu W KOJUICKIIMM PACTCHWH W JKUBOTHBIX, OOJQAIOMUX YepTaMH
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKU3HH, TepOapuu u
KOJUICKITUY PACTCHWM W JKUBOTHBIX PA3IMYHBIX KU3HCHHBIX (DOPM; KOJUICKIHH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYCCKUX B3aMMOICHCTBHSIX.

JlaGopaTopHblie U NPpaKTHYeCKUe PadoThI

1.JlabopamopHnasapaboma «BplsiBIeHUE TPUCTOCOOJICHUN
OpraHU3MOB KBIIUSHUIO CBETa».

2.JlabopamopHasnpaboma «BplsiBIeHrne MPUCTIOCOOTCHUIMI
OpPraHU3MOB KBIIMSHUIO TEMIIEPATYPHD».

3 Jlabopamopuasapaboma «AHaTOMUYECKHE OCOOCHHOCTH
pacTeHul U3pa3HbIX MECT OOUTAHUS.

Tema 8. DxoJiorusi BUA0B M momyJstiuii (9 1)

OKOJIOTUYECKHE  XAPAKTEPUCTUKH  TOMYJISIIHH. [Monynsauus ~ Kak
ounonoruueckas cucrema. Poiab HeoHOpOoHOCTH cpefibl, (U3MUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOrHH BUJIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nomyssiuid. OCHOBHBIE TIOKA3aTeNu TOMYJSIUN: YUCICHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TIOJIOBasl CTPYKTypa, pPOXKIAAEMOCTb, MPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPAIIHS.

DKoyiornueckas CTpykTypa momyisaiuu. OIeHKa YHCICHHOCTH TTOIYJISIIHH.
JlnHaMyKa TOMyJSIUU U €€ peryasinud. BUOTHYeCKWi TOTCHIHMAN TTOMYJISIIHH
MopenupoBaHue TUHAMHUKHN TOMYISIUU. KpuBbIe pocTa YMCIIEHHOCTH TTOIYJISIIHH
KpuBbie BbDKUBaHMS. Perynsiius YUCIEHHOCTU MOMYJSUUNA: Ppojb (DAKTOPOB,
3aBUCSAIINX M HE 3aBUCAIINX OT IUIOTHOCTH. DKOJOTUYECKHAE CTPATETHH BUIOB (T- U
K-ctparerun)

[Tonsitue 06 skomornueckod Huiie Buma. MecrtooOutanue. MHOromepHas
Mojzesb 3kosorndeckor Humm Jx. M. Xatumncona. Pa3smepsl skonornueckon
Hum. [loTeHnmanbHas u peaan3oBaHHas HUIIH.

Bua kak cucrema nomynanuil. Apeanbl BUIIOB. Buabl M uX >KU3HECHHbIC
CTpaTeruu DKOJIOTHUECKNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHMSI W MWIpaliii >KUBOTHBIX. buosornueckue
WHBA3UU 9Y>KEPOIHBIX BHUJIOB.

JdeMoHCcTpauu:

Hopmpem: 1x. . XaT4nHCOH.

Tabnuyvt u  cxemvl: «IKOJOTHUECKHE XaPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBEeHHas CTPYKTypa MNOMyJsIuuy, «Bo3pacTHble MUpaMuibl
NOMYJISUNY,

«CKOpOCTh 3aceNieHUs] TOBEPXHOCTH 3€MJIM Pa3IMUYHBIMU OpraHu3zMamMmy, «Mojenb
skonornyeckor Humm Jx. Y. XatunHcoHnay

Obopyoosanue: TepOapun paCTEHUMN; KOJIJIEKITUU )KUBOTHBIX.

JlaGopaTopHblie U NPpaKTHYeCKHUe PadOThI



JTabopamopHnasapaboma «llpucnocobrenrs ceMsH pacTeHUN K
pacCeIeHUIO.
Tema 9. DkoJiorus c0001IeCTB. JKOJIOTHIECKHE cHCTeMBI (12 1)



CooOmiectBa opranu3MoB buoneHo3 u ero crpykrypa CBsizu Mexay
OpraHu3MaMHB OUOIICHO3E.

Dxocuctema kak OTKpeiTas cuctema (A. Jx. Tencnu.) OyHKIHMOHAJIBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: TMPOAYLUEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue menu u cetn. AOHOTHUECKHE OJIOKU
skocucTeM [louBel 1 Wbl B sKocucTeMax. KpyroBopot BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeld  JKOcHCTeMbl. buomacca ©  mpoayKIus.
DKOJIOTUYECKHE MUPAMUJIBI Uhcell, OMOMAaCChl U SHEPTHH.

Junamuka oskocucteMm. Kartactpoduueckue mnepectpoiiku. Dmykryaruu.
HampaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX T[PUYMHBL. AHTPONOTCHHbIE BO3JCHCTBUS Ha
cykneccuu KimmmakcHoe coobriectBo. buopaznooOpasue v mojiHOTa KpyroBOpoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOLIECTB.

[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI O3Ep M pPEK. DKOCHUCTEMBI MOpPEU H

OKEaHOB.

DKOCUCTEMBI TYHP, JECOB, CTENEH, TyCThIHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBL. Arposkocucrema. ArpoueHos. Pasmnuns
MEK]ly aHTPOTIOT€HHBIMU U IPUPOJHBIMU IKOCHUCTEMaMHU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas
bnaopa u ¢ayna. CuHaHTpomuzanus Topojackod (aynsl. buosorumyeckoe u
X035TUCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocucreMax. Ponb kackagHoro sddexra u BUAOB- 31UDUKATOPOB (KITIOUYEBBIX
BUJIOB) B (YHKIMOHUPOBAHUM KOCUCTEM. [IepeHOC PHEpruu M BEHIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JECHCTBUIA.

MexaHu3mbl BO3/ICHUCTBUSA 3arpsI3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHM3MEHHOM, OPraHU3MEHHOM, TMOMYJSIIUOHHOM U  JKOCUCTEMHOM
YPOBHSIX; OCHOBBI AKOJIOTHUYECKOTO HOPMUPOBAHUS aHTPOMOTE€HHOTO BO3/ICHCTBUSI.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCUCTEM.

JlemoncTpanum:
Llopmpem: A. Ix. Tencnu.
Tabnuyvr  u  cxemwi:  «CTpykTypa  OuOIEHO3a»,  «IDKOCHCTEMa

IITUPOKOJUCTBEHHOTO JIeCay, «DKOCUCTEMAa XBOWHOTO Jiecay, «DyHKIIMOHATLHBIC
IpyNIbl OPraHu3MoOB B 3KocHucTeMe», «KpyroBopoT BelIecTB B 3IKOCUCTEMEN,
«llenu nutanus (macTOUIIHAS, IETPUTHAS)», «DKOJIOTUYECKasT MUpAMHUIA YUCET,
«IJKoJornyeckas nupaMmuja OHOMACCHI», «IKojoruyeckas nupamuaa
sHeprum», «OOpa3zoBaHue 00JI0TaY,

«IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jieca TOCe ToXKapay, «IKocucTeMa
o3epa», «ArpomeHo3», «KpyroBopor BemiecTB M MOTOK D3HEPIUU B
arpoLeHO3e,

«IIpumepsl ypObOIKOCHCTEM.

Obopydosanue. Tepdapuu pacTeHUMN; KOJUICKIIUN HACEKOMBIX; Yydella MTULl U
3Bepel; repdapuu KyJlIbTYPHBIX M JTUKOPACTYIIUX PACTEHUI; aKkBapUyM KaK MOJIENb
HKOCHUCTEMBI.

JlaGopaTopHblie U NPpaKTHYeCKHUe PadOThI



1.Ilpakmuueckasapaboma «3yuenue u onucanre ypO03KOCUCTEMBD.
2.JlabopamopHnasnapaboma «3yueHne pazHOOOpa3ns MEIKUX
TIOYBEHHBIX WICHUCTOHOTUX B PA3HBIX YKOCHCTEMAaX).



309K cKYypcusa «IKCKypcuss B TUIIUYHBIA OuoreoreHo3 (B ayOpaBy,
Oepe3HsK, eJIbHUK, HAa CYXOAO0JbHBIN HIIM MOMMEHHBIH JIyT, 03€p0, O0JI0TO).
4. D K ¢c Ky p c u s «IKCKypcHusi B arpo’KoCUcTeMy (Ha ToJie WU B
TETIMYHOE XO35UCTBO)».
Tema 10. Buocdepa — riaodanbHas 3kocucrema (6 1)
buochepa — oOmennaneTapras 00oi0uka 3eMIIM, TNI€ CYMIECTBYET WIIH
CyIllecTBOBaJa XKW3Hb. PazButne mpesacraBieHuit o 6uocdepe B Tpyaax . 3rocca.
VYuenue B. U. Bepranckoro o 6uochepe O6mactu 6uocdepsl u e€ coctas. Kusoe
BeIIECTBO OMochepsl u ero GyHKITHH.
3aKOHOMEPHOCTH cyImiecTBoBaHus Ouocheprl. OcodenHocTH 6Mochepsl Kak
r1100anpHOM IKOcHCcTEeMBI. JlnHaMuueckoe paBHOBecHe B buocdepe. KpyroBopotsr
BEIIECTB U OMOTEOXMMHUYECKHE LUKIBI (yrieposa, a3oTa). PUTMHUYHOCTD SBJICHUN
B Ouocdepe.
3oHanbHOCTh OuoOcheprl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE U TUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOTIMYECKHE JIeca, BEICOKOTOpbs. Kimmar, pacTUTENbHBIN U JKUBOTHBIN
MUp OMOMOB CYIIIH.
CrpykTypa U (PYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIIUAaIa U
Oonoc@epHbIX PYyHKIUH.
JemoHcTpanuu:
Ilopmpemuwi: B. 1. Bepnanckuii, 3. 3rocc.
Tabnuyer u cxemor: «l'eochepnr 3emmu», «KpyroBopor azora B NpUPOAEH,
«KpyroBopot yriepoga B mpupoae», «KpyroBopoT KHCIOpoaa B MPHPOIEL»,
«KpyroBopoT BoasI B mpuposie», «OcHOBHbIE OMOMBI cymmy», «KimnMarmueckue
nosica 3emun», «TyHapay,
«Taiiray, «CMeniaHHbIM aecy, «lIIupoKOJIMCTBEHHBIN aecy», «CrTenby,
«CaBanHay,
«TycTeiHsy, « TponnuecKuii Jiec.
Obopyodosanue. TepObapyuu paCTCHUN Pa3HBIX OMOMOB; KOJUICKIIMH KMBOTHBIX.

Tema 11. Yenoek u okpy:karomas cpeaa (6 1)

DKOJIOTHYECKUE KPU3UCHl U UX MpUUUHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYIIHOW cpenbl. OXpaHa BO31yxa. 3arpsi3HEHUE BOJHOM CpEJIbl
Oxpana BoaHBIX pecypcoB. Paspymienue nmouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHnenne kimmara.

AHTpOIIOTEHHOE BO3JIEMCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. Oxpana
pPaCTUTENIBHOTO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPAHBI HPHUPOBI
Kpacaeie kaurH. Oco0o oxpaHsembie npupogHbie Ttepputopuu (OOIIT).
Boranuyeckue caibl ¥ 300J0THUECKUE MTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOWYMBOIO PA3BUTHSI YEIOBEUECTBA W  IPHUPOIBIL.
PanmonansHO€  MPUPONOMOJIB30BAHUE UM COXPAHEHHE  OWOJIOTHYECKOTO
pazHooOpaszus 3emiu. OOmHEe 3aKOHOMEPHOCTH TJIOOQIBHBIX AKOJIOTHYECKUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE MOCIIEACTBUS.
Pa3BuTHEe METOJ0B MOHUTOPHHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX MPOIECCOB.
CucrtemHble  Hccle[oBaHMS — Tepexoja K  pecypcocOeperaromieid U
KOHKYPEHTOCIIOCOOHOW  »HepreTuke.  buonormyeckoe  pasHooOpasue o
ouopecypcbl. HanumonanbHble MHGOPMAIIMOHHBIE CHUCTEMBI, O0ECIeYMBaIOIINE



JO0CTYyN K UH(OpPMALMK MO COCTOSHUIO OTAETBHBIX BUAOB U 3KocucTeM. OCHOBBI
HKOPEaOMIUTAIIMU JKOCUCTEM M CIIOCOOOB OOpHOBI C OHMOMOBPEXKICHUSMHU.
PekoHCTpyKIIMS MOPCKHUX M Ha3€MHBIX SKOCHUCTEM



JdeMoHcTpanuu:

Tabauybr u cxemvl: «3arpsi3HEHHE aTMOC(epbl», «3arpsi3HeHUue Tuapocheps,
«3arpsi3HeHHEe OBk, «[lapHUKOBBIN AP deKT?,

«Oco000 oxpaHseMble IPUPOJHBIE TEPPUTOPUNY, « Mo yIpaBIsseMOro MUPa

Obopyodosanue. Gotorpaduu OXpaHIEMbIX PaCTCHUHN U )KMBOTHBIX KpacHOW KHUTH
P®,KpacHoli KHUTH perUoHa.



TEMATHUYECKHUM ILJIAH

10 KJIACC

KoaunuecTBO 9acoB

DJieKTpoHHBbIe (1u¢poBbIe)
o0pa3oBaTe/IbHBIE PeCypPChI

N HanmeHnoBaHue pa3aesioB U TeM
n/ O KOHTDONLHEL IIpakTuyeckue
n Bcero p /|
padoThI
J1adopaTopHbIe
padoThI
Tema 1. Buosiorusi Kak Hayka
buosnorust kak KOMIUICKCHAS HAyKa U KaK https://infourok.ru/biblioteka/biolo
1.1 1 0 0 -
YacTh COBPEMEHHOT'0 O0IIIECTBA gija
Hroro 1 0 0
Tema 2. JKuBble CHCTEMBI M UX U3yYeHHUE
21 JKuBbie cucTEMBI U UX CBOMCTBA 1 0 0 https://infourok.ru/biblioteka/biol
' ogija
https://videouroki.net/video/bioloqgi
VYpoBHEBas opra"nusaiys >KUBbIX CUCTEM
2.2 P P 1 0 1 a/10-class/
Hroro 2
Tema 3. buoJsorus KieTku
- VICTOPHS OTKPBITHS 1 H3YUEHHS KICTKH. . . . ht_t_ps://infourok.ru/biblioteka/biolo
' Krnerounas teopus gija
MeToIb MOTIEKYIAPHOM 1 KIETOUHOI ht_t_ps://infourok.ru/biblioteka/biolo
3.2 1 1 1 gija
ounosoruu
Hroro 2
Tema 4. Xumnueckasi opraHu3amus KJIeTKH



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

XuMUgecKHii cocTas KIeTkH. Boma i h?t_ps://infourok.ru/biblioteka/biolo
4.1 2 gija
MI/IHepaJILHI)Ie BEIIIECTBA
4.2 | Opranuyeckue BEIECTBAKIETKH — OEIIKH 2 https://infourok.ru/biblioteka/biolo
0 gija
43 pFaHI/I‘-ICCKI/Ie BCIICCTBA KIICTKU — 1
er'IeBO,Z[BI
OpraHudeckie BeIecTBa KIETKH — https://infourok.ru/biblioteka/biolo
4.4 1 gija
JIMITNIbI
45 HykienHOBEIe KHCTOTEL CTpocHie 1 ; th.ps://infourok.ru/bibIioteka/biolo
' dbysaxuun JIHK, PHK, AT® anya
https://infourok.ru/biblioteka/biolo
4.6 MeTo1bl CTpYKTYpHOU OHOSIOTHUN 1 gija
HUroro 10
Tema 5. Ctpoenue u pyHkuun kiaerku (8 1)
51 Tunet wierok. TIpokaprnornyeckas KieTka 1 https:/resh.edu.ru/subject/5/10/
CTpoenue 5yKapuOTHYECKON KIETKH. https://infourok.ru/biblioteka/biol
5.2 [TOoBEpXHOCTHBIH anmnapaT KJIETKH 2 ogija
53 Iyronnasma u e€ opranouzp! 2 https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biolo
5.4 HememOpaHHbBIe OpraHOUABI KIETKU 1 gija
55 Crpoenrie U GyHKIHU AApa 1 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

CpaBHI/ITeHBHa}I XApaKTCPUCTHUKA KIICTOK

5.6 1
3YKapuoT
Htoro 8

Tema 6. OOMeH BelllecTB U MPeBpalieHne YHEPTUHN B KJIETKe

OGMEH BEIECTE — METaboIH3M ht_t_ps://infourok.ru/biblioteka/biolo

ABTOTpOGHBIN THIT 0OOMEHA BEIICCTB. https://infourok.ru/biblioteka/biolo
6.2 | doTocuHTE3. 2 gija

ABTOTpOQHBII TUIT 0OMEHA BEIIIECTB. https://infourok.ru/biblioteka/biolo
6.3 | Xemocunres 1 gija

DHepreTUIeCKUii 0OMEH — AUCCUMUIISAIIHS https://infourok.ru/biblioteka/biolo
6.4 3 gija
Hroro 9

Tema 7. HacneacTrBeHHass mH(poOpManus U peajn3anus eé

B KJIETKE

Peakiun MaTpuyHOTO CUHTE3a

https://infourok.ru/biblioteka/biolo

7.1 2 gija
Cunres 6eka ht_t_ps://infourok.ru/biblioteka/biolo
1.2 2 gija
MexaHu3MbI SKCITPECCHUU TEHOB h?t_pS://iﬂfOUfOk.l’U/bib'iOtGk&/biO'O
7.3 2 gija
7.4 | OcHoBBI BUpyconoruy. MadopmannonHas 3 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

ounoJIoTus

Hroro

Tema 8. JKu3HeHHBII UK KJIeTKH

8.1 JKU3HEHHBIN UKIKIETKA https://infourok.ru/biblioteka/biol
' ogija

89 Marpuunsrii cuares JJHK. https://videouroki.net/video/biologi
““ | Xpomocomsr a/10-class/

JleneHue KIETKH — MUTO3 https://videouroki.net/video/biologi

8.3 a/10-class/

8.4 Perynsiiys )KM3HEHHOTO IIUKJIA KIIETOK https://infourok.ru/biblioteka/biol
' ogija

Hroro

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

OpraHusMm Kak eIuHOE IeJI0e https://infourok.ru/biblioteka/biolo

9.1 ”
gia

9.2 | Txanu pacteHuit
9.3 | [KAHIM KHBOTHBIX I HETOBCKA https:/resh.edu.ru/subject/5/10/
9.4 Opransl. CHCTEMBI OPTaHOB https://resh.edu.ru/subject/5/10/
9.5 | Omopa Teia OpraHU3MOB https://resh.edu.ru/subject/5/10/
9.6 | JIBHKeHHE OPraHH3MOB https://resh.edu.ru/subject/5/10/
9.7 | ITuTanue OPraHM3MOB https://resh.edu.ru/subject/5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

9.8 | JlBIXaHHE OPraHU3MOB 2 https://resh.edu.ru/subject/5/10/
9.9 TpaHcIopT BElIECTB y OpraHu3MOB 9 https://resh.edu.ru/subject/5/10/
9.10 Brijenenre y opraHu3MoB 1 https://resh.edu.ru/subject/5/10/
9.11  3amura y OpraHn3MoB 2 https://resh.edu.ru/subject/5/10/
9.12 Pa3apakuMoCThb ¥ peryisiius y OpraHu3MOB 9 https://infourok.ru/biblioteka/biol
: ogija
Htoro 17
Tema 10. Pa3amHoKeHHe H pa3BUTHE OPTaHU3MOB
https://videouroki.net/video/biologi
10.1 | dopmbl pa3MHOXKEHUS OPTAaHU3MOB 1 a/10-class/
https://videouroki.net/video/biologi
10.2 | TlonoBoe pazmHOxkeHHE. Meio3 2 a/10-class/
[ametorene3. OO0pa3oBaHUE U pa3BUTHE https://infourok.ru/biblioteka/biolo
10.3 | 1OJIOBBIX KJIECTOK 1 gija
WNunuBuayansHOE pa3BUTHE OPTaHU3MOB — https://infourok.ru/biblioteka/biolo
10.4 | ownTOrEeHE3 2 gija
POCT H PA3BHTHE KHBOTHBIX h@t_ps://infourok.ru/biblioteka/biolo
10.5 1 gija
106 Pa3sMHOKEHHE U Pa3BUTHE PACTEHHI . h?t_ps://infourok.ru/biblioteka/biolo

gija



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Hroro 8
Tema 11. I'eHeTMKa — HayKa 0 HACJEJICTBEHHOCTH M HU3MEHYHMBOCTH OPraHU3MOB

Vcropust cTaHOBJICHUSL M Pa3BUTHS 0 0 https://infourok.ru/biblioteka/biolo

11.1 | reHEeTHKHU KaK HayKu 1 gija
0 1 https://videouroki.net/video/biologi

11.2 | OcHOBHBIE ITOHATHS U CUMBOJIBI T€HETUKHU 1 a/10-class/
Hroro 2 0 0
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

3aKOHOMEPHOCTH HACJIEOBAHUS 0 1 https://videouroki.net/video/biologi
12.1 | npusHakoB. MOHOTHOPHUIHOE CKPEIINBAHUC 2 a/10-class/

AHnanusupytoniee ckpemupanue. Henonxnoe _ )
12.2 | nomumupoBanme 1 0 0 https://resh.edu.ru/subject/5/10/
123 JuruOpuHOE CKpPEIMBAHUE 9 1 https://resh.edu.ru/subject/5/10/
12.4 CueruieHHOE HACJIeJOBaHUE TIPU3HAKOB. 9 0 0 https://resh.edu.ru/subject/5/10/

' XpomMocoMHasi TEOpHsl HACIEACTBEHHOCTH

125 | Tenernxa mona 1 0 0 https://resh.edu.ru/subject/5/10/
12.6 | TeHOTHI Kak HENOCTHAL CHCTEMA 2 1 0 https://resh.edu.ru/subject/5/10/
Hroro 10

Tema 13. 3akoHOMepHOCTH U3MEHYHBOCTH



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

M3MEHYHBOCTD IPU3HAKOB. https://videouroki.net/video/biologi
13.1 1 a/

Buasl n3sMeHuUnBOCTH &«
13.2 | MoaudukanmoHHas "3MEHIHMBOCTh 2
13.3 I'enoTumM4ecKast U3MCHYUBOCTb. 1 https://resh.edu.ru/subject/5/10/

' KomOnHaTBHAs N3MEHYUBOCTD

MyTanmoHHas U3MEHYUBOCTb. _ .
13.4 | 3axOHOMEpPHOCTH MYTAIIIOHHOTO MPOIIecca. 2 https://resh.edu.ru/subject/5/10/

OIUreHeTnKa
HUroro 6
Tema 14. 'eHeTHKA YeJI0BEeKa
141 ['eHeTnka yenoBeka. MeToabl MEIUIIMHCKOMN https://videouroki.net/video/biolo

' I'eneTnku gia/10-class/
Hroro 3
Tema 15. Cenrexkuusi opraHusMoB
OCHOBHBIE IOHATHS CEIEKIIHN ht_t_ps://infourok.ru/biblioteka/biolo
15.1 1 gija
. https://infourok.ru/biblioteka/biolo
MeTobl CeNeKITMOHHOW paboTHI. r
gija

15.2 | CoxpaHeHue, U3y4E€HHUE U UCTIOIb30BaHUE 3

TEHETUYECKHUX PECYPCOB
Hroro 4

Tema 16. BuorexHosoruss U cuHTeTHYecKasi ouosorus (5 4.)

BroTtexHOIOrHs Kak HayKa U OTPaciib https://infourok.ru/biblioteka/biol
16.1 1 I
IPOM3BOJICTBA ogija
16, | OCHOBHbIC HANIDABIICHHS CHHTETHYCCKOH L https://videouroki.net/video/biologi
' OuoIoTUH a/10-class/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

0 https://videouroki.net/video/biologi
XpoMocoMHas ¥ TeHHAsT HH>KEHEPHS
163 | P P 1 0 a/10-class/
MeHIMHCKHE GHOTEXHOIOrHHY 0 https://videouroki.net/video/biologi
16.4 2 1 a/10-class/
Uroro 102
[IpakTuyeckue paboThI 12 0 0
JlabopatopHbie paboThI 22 0 0
HToroBbie KOHTPOJIBHBIE PAOOTHI 9 0 0
[ToaroTroBKa u 3amuTa MPOEKTOB 1 0 0
PesepBHBIE ypokH 1 0 0
OBILEE KOJIMYECTBO YACOB I10 102 9 34

I[TPOIT'PAMME



https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

11 KJIACC

KoaunuecTBO yacon DJIeKTPOHHbIE
No IIpakTuyeckue (undposbie)
' HaumeHoBaHMe pa3iesi0B H TeM NPOrpaMMbl Beero KoHTpoJbHbIe " 06pa3oBaTEbHBIE
padoThI
JabopaTopHbie pecypchl
padoThI
Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIOIHOHHBIX NpPeICTABJIeHUN B 0M0JIOrHI
https://resh.edu.ru/subject/5/1
11 OomtonnonHas reopust Y. Jlapsuna 1 0 0 1
JIBIKyIIME CHITBI DBOJTFOLIUHA BUIOB 110 Y. 0 0 https://resh.edu.ru/subject/5/1
dopMupoBaHUE CHHTETUYECKOW TEOPUH 0 0 https://resh.edu.ru/subject/5/1
1.3 | sBosmonnu 1 1/
Hroro 4
Tema 2. MUKpo3BOJIIOLNS U €€ pe3yabTaThl
DTarbl SBOIOIMOHHOTO MpoIecca: 0 https://infourok.ru/biblioteka/
5 q | MHKDODBOIIOUUS H MAaKPOIBOJIOIIHL. 3 1 biologija
' [Tonynsiuust — >neMeHTapHasi eqUHUIA
IBOJIIOLIMH
DneMeHTapHbIe (aKTOPBIIBOIIOLUH 0 0 https://infourok.ru/biblioteka/
2.2 3 biologija
ECTeCTBEHHbI 0T6Op — HATPABJISIOLIMIA 0 0 ht_tps://_i pfourok.ru/biblioteka/
2.3 (dbaxTop 3BOIIOIUN 2 biologija
24 [Tpucroco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT 3 0 2 h'gtps:/ / _i_nfourok.ru/ biblioteka/
' MHUKPOIBOIIOLHH biologija



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/
2.5 Buna, ero kputepun u CTpyKTypa 2 biologija
Bunoobpa3zoBanue kak pe3yabTaT https://infourok.ru/biblioteka/
2.6 MHUKPO3BOTIONNN. CBSI3b MUKPOABOJIIOIIMH 2 biologija
Y DIUJIEMUOJIOTHA
Htoro 15
Tema 3. Makpo3BoJIIOLNS U €€ pe3yJibTaThl
31 MakposBosronus. [TageonTomornaeckme 9 https://resh.edu.ru/subject/5/1
' METO/bI U3yUCHHUSI IBOJIIOIIUN 1
buoreorpadudeckne MeTOabl U3YUCHUS https://resh.edu.ru/subject/5/1
3.2 | somonun 2 1/
OMOPHOIOTUYECKHAE ¥ CPABHUTEIHLHO- 2 https://resh.edu.ru/subject/5/1
3.3 MOP(}OTOTrHIECKHE METO bl U3YUCHUS IBOTIOIIUN 1/
OGiIIHe 3aKOHOMEPHOCTH BOIOIHH 2 https://infourok.ru_/_biblioteka/
3.4 biologija
Htoro 8
Tema 4. IIpoucxoxaeHue W pa3BUTHE KU3ZHM Ha 3emJie
['unoTe3sl BOSHUKHOBEHHUS )KU3HU Ha 3eMile _https:_/ /videouroki.net/video/b
4.1 2 iologia/
OCHOBHBIE ATaIbl HEOPTAHUYECKOH IBOJIOIUN https:_/ /videouroki.net/video/b
4.2 2 iologia/
VcTopust 3eMITH 1 METOJIBI 68 H3yqeHHs 2 https:_//videouroki.net/video/b
4.3 iologia/
4.4 | HavanbHble 3Tanbl OPraHUYECKOMN 3BOIOLUN 1 https://videouroki.net/video/b



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

iologia/

DBOITIOIHS YKAPHOT 1 https://videouroki.net/video/b
4.5 iologia/

OCHOBHBIE Tarbl YBOIOLUHA PACTUTEITHLHOTO 2 https://infourok.ru/biblioteka/
4.6 | mupa biologija

OCHOBHBIE ATaITbI 3BOJIOIMU JKUBOTHOTO MHPa 2 ht_tps:/ / _i_nfourok.ru/ biblioteka/

4.7 biologija

PasBHTHE SKI3HY Ha 3eMIie 3 https://infourok.ru/biblioteka/
4.8 biologija

CoBpeMeHHas CHCTeMa OPraHHueCcKOro MUpa 2 hitps://infourok.ru/biblioteka/
4.9 biologija
Hroro 17

Tema 5. IIpouncxoxkaeHne 4yejioBeka — AHTPONOreHe3

AHTPOTIONOTHS — HAYKA O 4eIoBeKe 1 https://infourok.ru/biblioteka/
5.1 biologija

Pa3BuTHE TPEACTABICHU O TIPOUCXOKICHUH 1 https://infourok.ru/antropoge

YEIOBEKa nez-razvitie-vzglyadov-na-
5.2 proishozhdenie-cheloveka-

3312562.html

MecTo 4enoBeka B CHCTEME OPraHHIECKOTO 2 https://infourok.ru/biblioteka/
5.3 Mupa biologija

JIBmxyiue cuiibl ((hakTophl) aHTPONOTEeHE3a 2 h'gtps:/ / _i_nfourok.ru/ biblioteka/
5.4 biologija



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

5.5

OCHOBHBIE CTalu1 aHTPOIIOTCHE3a

https://infourok.ru/biblioteka/
biologija

5.6

9BOJIIOHI/I}I COBPCMCHHOI'O YCJIIOBCKA

https://infourok.ru/biblioteka/
biologija

5.7

Yenoseueckue pacbl. MexIUCIUITIMHAPHBIC
METOJbI AHTPOIIOJIOTUU

https://infourok.ru/biblioteka/
biologija

Hroro

12

TEMA 6. 9KOJIOT'USI — HAYKA O BBAUMOOTHOIIEHUAX OPTAHU3MOB U HAJIOPTAHU3MEHHBIX CUCTEM C

OKPYXAIOIIEW CPEJION
3aposKICHHE H PA3BHTHE SKOTOTHH 1 0 http://www.myshared.ru/slide
6.1 /203342/
6.2 MeToapl 9KOJIOTHH. 3HAUYECHUE IKOJIOTUUECKHUX 2 0 https:// infoErO:(.ru_/_ biblioteka/
. 3HAHUU [T YEJIOBEKa Rlofodiia
Hroro >
TEMA 7. OPTAHU3MbI U CPEJJA OBUTAHUSA
DKonorudeckue PaxTopsl 1 0 https://videouroki.net/video/b
7.1 iologia/
Abunotnueckue paktopsl. CBET Kak 1 0 https://videouroki.net/video/b
1.2 | sxonormueckuit GakTop iologia/
73 Aobuotudeckue pakropsl. TemmnepaTypa kax 1 0 _httpS:_/ /videouroki.net/video/b
™~ | skonoruueckuii (hakTop lologia/
AoluoTtndeckue paxTopsl. BraxHOCTh Kak 1 0 _https:_/ /videouroki.net/video/b
7.4 iologia/

IKOJIOTUIECKH (HaKTOP



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
http://www.myshared.ru/slide/203342/
http://www.myshared.ru/slide/203342/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

Cpenibl 00MTaHKs OPraHU3MOB https:_//videouroki.net/video/b
7.5 iologia/
Bronorndyeckre puTMBI IjlttDSZ_//VidGOUI’Oki.I'Iet/VideO/b
7.6 iologia/
KuzneHHble (GOPMBIOPraHU3MOB https:_//videouroki .net/video/b
7.7 iologia/
Buoruueckue GpakTopsl https://videouroki.net/video/b
7.8 iologia/
Hroro
TEMA 8. 9KOJIOT' A BUAOB U MOMYJISAITUAM
DKOJIOTUYECKHE XAPAKTEPUCTHKH MOMYJIALH https://videouroki.net/video/b
8.1 iologia/
DKojI0ru4ecKkas CTpykTypa MoImyJisiyu. https://videqurok!.net/video/b
8.2 JlnHamMuKa MOMYJISLMY U €€ perysnus iologia/
DKoJIOTHYECKas HUIIA BU/IA http://www.myshared.ru/gsea
rch/?0=%D0%B1%D0%B8%
8.3 DO0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8
F
Hroro

Tema 9. Ikoj10rus co00IIECTB. DKOJOrHYECKHE CHCTEMbI

9.1

Co00111eCTBO OPraHu3MOB — OHOIIEHO3

https://videouroki.net/video/b
iologia/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

DKocucrtema

9.2

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

DKOJIOTHYECKHE IMUpaMHu bl

9.3

http://www.myshared.ru/gsea
rch/?0=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

9.4 N3menenus cooO11ecTB — CYKIECCUU

https://videouroki.net/video/b
iologia/

95 HpI/IpOIIHBIC O9KOCHUCTCMbI

https://multiurok.ru/files/biog
hieotsienoz-ekosistiema.html

AHTPOITOT€HHBIE YKOCHCTEMBI
(arpo3KoCUCTEMBI)

9.6

http://www.myshared.ru/gsea
rch/?q0=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

YpOoskocucTeMbl. DKOMOHUTOPUHT

9.7

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8

F

HUtoro

13

Tema 10. Buocepa — riodaabHasi IKocHCTEMA



http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Buochepa. CTpykTypa 1 coctas 6Hochepbl 2 0 0 http://www.myshared.ru/slide
10.1 793569/
3aKOHOMEPHOCTH CYILIECTBOBAHHS OUOChEpHI. 2 0 0 http://www.myshared.ru/slide
10.2 [793569/
KpyroBopots! BemecTs —
30HaNBHOCTH Ouochepsbl. OCHOBHBIC OHOMBI 2 0 0 http://www.myshared.ru/slide
10.3 Cylu. YCTOWYUBOCTH OHOChepsl 1793569/
Hroro °
Tema 11. YesoBexk M OKpy»Kamwiasi cpeaa
BoseiicTBIE YenoBeka Ha Groche 2 0 0 https://videouroki.net/video/b
111 bepy iologia/
AHTPOTIOTEHHOE BO3ACHCTBHE HA 2 0 0 https://videouroki.net/video/b
11.2 | pacTUTENHHBIHA iologia/
¥ J)KUBOTHBIN Mup. OXpaHa MpUpOIbI
13 PalmoHATbHOE TIPHPOIOTION30BAHME 1 2 . . https:_//videouroki.net/video/b
"~ | yCTOMYMBOE pa3BUTHE iologia/
Hroro 6
[IpaxTrueckue paboTsI 16 0 0
JlaGopaTopHbIe pabOTHI 4 0 0
HToroBbie KOHTPOJIbHBIE PAOOTHI 7 0 0
[ToaroroBka u 3amuTa MPOEKTOB 2 0 0
PesepBHbIC ypokH 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 20



http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; noxa peaakuuei Ilaceunnka B.B., AknmonepHoe o6mectBo «M3nareiabcTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue; noxa pepakuuei Ilaceunnka B.B., AknmonepHoe o6mectBo «M3nareiabcTBo
«IIpocBemenue»

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/11/

https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?9g=%D0%B1%D0%B8%D0%BE%D0%BB%D0
%BE%D0%B3%D0%B8%D1%8F

https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/



https://resh.edu.ru/subject/5/11/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/

