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[Tporpamma o yuyeOGHoMy npeamety "buonorus" (ganee - 6MOJIOTHsI) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 obpazoBannu B Poccwuiickoii ®eneparymn», ®PI'OC COO, Konnenuuu npenojaBaHus
yuebOHoro npeamera «buonorus» u 0oCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmbl
BOCIIMTAHUS.

Peanuzamus paboueld mnporpaMMmbl OCYUIECTBISETCS C HCIOJIb30BAHWEM y4eOHO-
METOUYECKOI0 KOMIUIEKTA!
Yueonuk: buonorus. buonornyeckue cuctemsl 1 iporiecchl (yriyO0ia€HHbIN ypoBeHs). 10 knacc,
aBT. TepemoB A.B., IletpocoBa P.A., Muemo3uHa, 2022
buonorus. buonoruueckue cuctemsl u npoiieccsl (yriryonéHHslid ypoBeHs). 11 kiacce,
aBT. TepemoB A.B., IletpocoBa P.A., Muemo3uHa, 2022
IMocobusi nas yuureasi: Tepemos, IlerpocoBa: buomorms. 10-11 kmaccel. [Iporpamma st
o01meo0pa3oBaTeNbHbIX YupexaeHui. [IpopunsHbiii ypoBeHs, MueMo3uHa, 2022
"buonorus. 10-11 kmaccel. bruonornyeckuii CUCTEMBI U MPOLIECCHI.
VY. ypoerb. Metoaudeckoe nocooue. ®I'OC", Maemosuna, 2023
IMocobus nis odyuarommuxcsi: Tepemos A.B. [lerpocosa P.A. buomnorus. 10 kmacc. [Tocobue mms
CaMOCTOATENIbHON paboThl 00yuatomuxcs (yriyoJaeHHbIH ypoBeHb), MHemo3uHa, 2021

ObIIAA  XAPAKTEPUCTHKA  YYEBHOI'O HNPEIMETA  «BHOJIOI'HA.
YIJYBJEHHBINA YPOBEHb»

VYuebuslil npenmet «buonorusy yriyonénnoro yposus uzyuenus (10—11 kmaccor) siBiseTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-HayuHble npeameTsh». CorjiacHo
nojoxenusMm OI'OC COO npoduibHble yyeOHBIE MPEIMEThI, W3ydaeMble Ha YIiayOI€HHOM
YPOBHE, SBISIIOTCA crocoOom auddepeHnmanuu oO0ydeHHUsT HAa YpPOBHE CpEIHETOo OOIIero
00pa3oBaHus U MPU3BAHbI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CPEAHUM
001muM, cpeaHUM MPodheCcCHOHANBHBIM U BBICIITUM 00pa3oBaHueM. B TO ke BpeMsl KaKIbIid W3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHUEHTUPOBAH Ha MPUOPUTETHOE pEILICHHE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIONIMX 3aJ1a4, CBS3aHHBIX C MpodopueHTanuen
oOyyaromuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM OOJIacTH HAay4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEN, METUITMHON, YKOJIOTUEH, TICHXOJIOTHEHN, CTIOPTOM UJTM BOCHHBIM JIETIOM.

[Tporpamma o yue6HOMY mpenmety "buonorus" naér mpeacTtaBieHue O LETU U 3aadax
u3yueHus yueOHoro npeamera «bruonorusy Ha yrimyOnEHHOM ypoBHE, ONpeenseT 00s3aTeNbHOe
(MHBapuaHTHOE) MpPEAMETHOE COJAEpKaHHE, €ro CTPYKTypHpOBaHHE IO pas3fiesiaM U TeMmaw,
pacripesiesieHle 1o Ki1accaM, peKOMEHAYET MOCIe0BaTeIbHOCTh H3yUeHHs yUeOHOT0 MaTepuaa
C yu€TOM MEXIIPEAMETHbIX M BHYTPHUIPEAMETHBIX CBSI3€H, JIOTMKM ydeOHOro mpoiiecca,
BO3PACTHBIX 0CcOOEHHOCTeH oOywaromuxcs. B mporpamme mo OHOJIOTMU peaTu30BaH MPUHIIHIL
MIPEEMCTBEHHOCTH C H3Yy4YeHHEM OHOJIOTMUM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Onaronaps 4eMy pocMaTpUBAETCsl HAIIPABICHHOCTh Ha MOCIEAYIOIIEE pa3BUTHE OHOIOTUYECKIX
3HaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHNS, IPEACTABIEHUII O 340pOBOM 00pa3e JKU3HU, Ha BOCIHMTAHUE
OepeXHOro OTHONICHMS K OKpY’Karollel MpupoaHoil cpene. B mporpamme mo Ouosioruu Takxke
MOKa3aHbl BO3MOXKHOCTH y4eOHoro mpeamera «buonorusi» B peanmmuszauuu tpedoBanuii @I'OC
COO K r1aHuPyEeMBbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEJAMETHBIM pe3yIbTaTaM 00y4eHUs U
B ()OPMUPOBAHUN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHOU AEATEILHOCTU OOYYaIOUIMXCs MO
OCBOCHHUIO COJEpKaHMUsS OMOJIOTMYECKOTO O0pa3oBaHMsS Ha YpPOBHE CpPEAHErO OOIIEro
o0OpazoBaHws.

VYuebublii npeamer «buonorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHUsS 3aBepIIacT
Ouonornueckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE U YIITyOJIeHHe 3HAHUN
00yyaromuxcs 0 )UBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOHN U KJIETOYHOM OMOJIOTHH, SMOPHOIOTHU
U OHOJIOTMU pPAa3BUTHUS, TCHETHKH, CEJIEKIMHM, OWOTEXHOJOTHH, HBOJIIOIHMOHHOTO Y4YeHHUS U
HKOJIOTUH.



N3yuenne yue6HOro npeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY 00YYaIOIMIUXCS K OCTETYIOIIEMY MOTy4YeHHIO OMOJIOTHYEeCKOTO 00pa30BaHus B By3axX
U OpraHu3alusx CpeaHero mnpodeccruoHaibHoro obpasoBaHus. OCHOBY €ro cojep:KaHus
COCTaBJIIET CUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJTYYCHHBIX MPH HM3YYCHHUU OOYYaIOLUIMMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKUX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3TH 3HaHUS MOMYYarOT pa3BUTHE. Tak, pacIIMPEHbI U yIiyOJIeHbI
OMOJIOTMYECKHe 3HAHUS O PACTEHUSX, >KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX IKM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OHOJOTWYECKHE CBEICHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIOJIb30BAaTh KaK OPUEHTHPHI s
nocienyomero Beidopa mnpodeccun. Bo3MokHa Takke MHTErpanus OMOJIOTMYECKHX 3HAHUHU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOTYYSHHBIMU 00YYaIOIUMUCS MIPU U3yUYEeHUU (DU3UKHU, XUMUU,
reorpauu ¥ MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorusa" oTpakaer CHCTEMHO-
YPOBHEBBIH M HBOJIOLMUOHHBIA MOAXOMBl K H3ydeHUIo Ouosoruu. COTJacHO MM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHUCTEM Pa3HOr0 YPOBHS OpPTraHU3AlINU,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emie, COXpaHEHHs OWOJOTHYECKOro pPa3HOoO0Opasus
miaHeTel. Tak, B 10 Kimacce HW3ydarOTCs OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OWOJIOTHH,
SMOPHOJIOTUU U OMOJIOTUU PA3BUTHS], TCHETUKU U CEJIEKLUU, OMOTEXHOJIOTHH U CUHTETHYECKOU
OMOJIOTHH, aKTyalIU3UpPYIOTCS 3HAHUS oOydarolmuxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMHUU,
¢usnonorun yenoseka. B 11 kimacce m3ydaroTcsi SBOJIOLMOHHOE YUEHUE, OCHOBBI SKOJIOTUH U
y4eHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpu3zBaH 00ECHEUUTh OCBOCHHE OO0YYarOIIUMUCS
OMOJOTMYECKUX TEOpU M 3aKOHOB, WJCH, NPUHLIUIOB W TMpaBW, JIEKAINIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHHH, MHOTO00pasuH U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUWU, OHOLEHO03a, AKOCHCTEMBI, O BBIJAIOUINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHMOJOrMH, MPHUKIATHBIX acMeKTax
Ouosorndeckux 3HaHWM. J{7s pa3BUTHSA M MOJJepKaHUS WHTEpeca o0ydaroumxcs K OMooruu
HapsAy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOTO MaTepuaia B COAEPKaHUH MPOTrPaMMBbI 1O
OHMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
o0acTi OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHE Ba)KHEHIINX
OHMOJOTMYECKHUX M SKOJOTHUYECKUX MPOOIIEM.

HEJIb OBYUYEHUS

Llens u3ydenus: yueOHoro npeamera «buonorus» Ha yriryOJ€HHOM YpOBHE — OBJaJIEHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPTaHU3aIllMM KHUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHHUI NCIIOIb30BaTh 3TH 3HAHUA B ((OPMUPOBAHUH HHTEpECa K
onpeaenéHHoi obrmactu MpodecCHOHATBLHON JEsSTENBHOCTH, CBS3aHHOW C OMONOTHEH, MU K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TIPOOJKEHUST OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTikeHne 1eiau u3ydeHus ydeOHoro npeamera «buonmorus» Ha yriayOi€HHOM ypoBHE
o0ecrnieunBaeTcs pelieHrueM CIIeIyIOIUX 3a1ay:

OCBOEHHUE 00YYaIOIIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBWJIaX, COCTABJISIOMIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHMHY MHpa; O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIEeTKa, OpraHu3M, MOIYJSIUs, BUA, OHOTCOIEHO3,
o6uocdepa); 0 BBIIAIOUIMXCSA OTKPBITHSIX U COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HaKOMJIGHHME  OOydyaromuxcs C  METOJaMH  MO3HAaHUS  KUBOM  MPHUPOJBL:
HCCJIEIOBATENILCKUMU METOJAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOruu,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLUU, OMOTEXHOJIOTHH U CUHTETHYECKOU
OMOJIOTMM, TaJlCOHTOJIOTHH, SKOJOTHH); METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCICOBAHUN B JIa0OpaTopuu W B Mpupoae (HAOIMIOACHUE, H3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHUEe OOYYarOIIMMHUCS YMEHHUSIMH: CaMOCTOSTEIBHO HAaXOJUTh, AHAIM3HPOBATH H
HCIOJIb30BaTh OMOJIOTNYECKYI0 HH(POPMAILINIO; TTOJIb30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHUEH U



CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/I1Y Pa3BUTHEM OHMOJIOTUU U COLIMATIbHO-I9KOHOMUYECKUMU
¥ HKOJIOTHUECKUMHU IIPOoOIeMaMu 4eT0OBEUECTBA; OLIEHUBATH ITOCIEACTBUS CBOCH JIEATEILHOCTH IO
OTHOIICHHUIO K OKpYXKaloIleld MNPUPOAHON cpele, COOCTBEHHOMY 3[0POBBIO M 30POBBIO
OKpY’KaIOIIMX JIIOJIeH; OOOCHOBBIBaTH W COONIOJATH MEpbl NPOPHIAKTHKH HH()EKIIMOHHBIX
3a00eBaHUH, MpaBWia TOBEACHHUS B TMPUPOJE M oOOecTieueHHs] 0e30MacHOCTH COOCTBEHHOU
KHU3HEJIEATSTPHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX NPUPOAHOTO M TEXHOICHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYUYHbIE OTKPHITHS B 00J1acTH OHOJIOTHH;

pa3BUTHE y 00YyYarOMMXCS MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipoliecce
3HaKOMCTBA C BBIJAIOUIMMHCS OTKPBITUSIMH M COBPEMEHHBIMU MCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpOoOJeMaMH, METOJO0JIOTHEH OHOIOTHYECKOr0 HMCCIECI0BaHMS, MPOBEICHHS
SKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUM, peleHUs] OHOJOTMYEeCKHX 3a7ad, MOJAEIUPOBAHUs
OMOJIOTNYEeCKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAaHHUE Y OOy4aroluxcs IIEHHOCTHOTO OTHOIICHHS K JKMBOW MPUPOJE B IEJIOM U K
OTJENbHBIM €€ OO0BbEeKTaM M SBJICHUAM; (OPMHUPOBAHUE HSKOJOTUYECKOHM, TE€HETHYECKOU
rPaMOTHOCTH, OOIIEN KyJIbTYphl MOBEACHHUS B MPUPOJE; MHTETPAllMM €CTECTBEHHO-HAYUHBIX
3HAHUI;

npuodpeTeHre 00y4yaronMMHCS KOMIIETEHTHOCTH B PAllMOHAIBLHOM MPHUPOIOIOIb30BaHUU
(cobmronenue mpaBWJI TOBEACHHUS B MPHUPOJE, OXPaHbl BHJIOB, HSKOCHCTEM, OHOC(EpsbI),
COXpaHEHHWU COOCTBEHHOTO 3JI0POBBbSI M 3I0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoduIakTUKY 3a001eBaHMi, oOecTieueHrne 0€30MaCHOCTH KUZHEACITSILHOCTH B UPE3BbIUAHHBIX
CUTYalUsX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCMOJIb30BAaHUS OMOJOTHYECKIX
3HAHUU U YMECHU B [IOBCEIHEBHOM JKU3HU;

CO3/IaHHE€ YCJIOBHM [UIsl OCO3HAHHOIO BbIOOpa OOYYaIOIIMMHUCS WHAWBHYaIbHOMN
00pa3oBaTeNbHOW  TPACKTOPHH, CIOCOOCTBYIOLICH MOCIEIyIOmEMY HpOQPecCHOHATHHOMY
CaMOOINPEICICHUIO, B COOTBETCTBUM C HHJIMBUIYaJTbHBIMM HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

MECTO YYEBHOI'O MNPEJIMETA «BHOJIOTHUA. YIJYBJEHHBIM YPOBEHDb»
B YYEBHOM IIJIAHE

OOmiee yuClIO 4acoB, OTBEJACHHBIX HA H3y4yeHHE OMOJIOTMM Ha YTIIIyOJEHHOM YpPOBHE
cpemnero oomiero oopazosanus, coctabisieT 204 gaca: B 10 kimacce — 102 yaca (3 gaca B HefieNn0),
B 11 knacce — 102 gaca (3 yaca B HEJIENIO).

Ne i/t Knacc KomnuecTBo yacoB B HenEIO KonnuecTBO 4acoB B rox
1 10 3 102
11 3 102
BCET'O 204

OT60p Oopranu3anuoOHHBIX (HOPM, METOIOB U CPEJICTB 00yUEHUST OMOJIOTHN OCYIIECTBISETCS
¢ y4éToM crenuuKu ero CoAepKaHUs W HAIMPABICHHOCTH Ha MPOJOJIKEHHE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3ANMIX CPEAHETO MPOPECCHOHATIEHOTO U BBICIIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBHEM MPHU OOyYeHUU OHUONOTMH Ha yriayOJIEHHOM YpOBHE SIBISICTCS
MpPOBECHUE J1abOpaTOPHBIX M TMpakTHUecKuX pabdoT. Takke yuyacthe OOydJarommxcs B
BBITIOJTHEHUH TIPOSKTHBIX U Y4€OHO-HUCCIIeI0OBATENICKUX Pab0T, TEMaTHKa KOTOPBIX OMPEIeNIsIeTCs
YYHUTEJIEM Ha OCHOBE MMEIOIIUXCSI MATEPHUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCJIOBUU.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIHEI'O OBPA3OBAHUSA
JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjbTaTaM OCBOEHHUS OOy4YaroImIMMUCS
IIPOrpaMM CpeHEro o0IIero 0Opa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHHS MPOrpaMMbl MO OMOJIOTHUU BBIJIEIEHBI
CIEyIOIIME  COCTABISIOIIME: OCO3HAHME OOyYaroIIMMHUCS  POCCUHCKOM  Tpa)IaHCKON
UJACHTUYHOCTHU — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH "



CaMOOIPENEIECHUIO, Haluuue  MOMueayuu K 00y4eHHI0 OMOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX yOeKICHUI JTUYHOCTH Ha OCHOBE KITIOYEBBIX LIEHHOCTEH U UCTOPUUECKUX
Tpaauuui pa3BUTUS OUOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOUTNXCS
PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, IIPUCYILIUMU
cucreme OMOJIOTMYECKOr0o o0Opa3oBaHUsl, Haluyue npasoco3HaHus SKOIOTHIECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE Pe3yJIbTaThl OCBOEHUS MPOTPaMMBbl IO OMOJIOTHH JOCTUTAIOTCS B €MHCTBE
y4eOHOI 1 BOCIUTATENBbHON JESTETbHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, ITPUHATHIMHU B
oOImiecTBe TpaBWJIaMU UM HOPMaMU MOBEJICHHS MU CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMSA,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHS, PAa3BUTHSA BHYTPEHHEW MO3WMLMHU JIMYHOCTH, NATPUOTU3MA U
YBOXEHMSI K 3aKOHY M IPaBOINOPSIKY, YEJIOBEKY TpPyJa M CTapUIeMy IOKOJEHHUIO, B3aMMHOI'O
yBaXEHHs, OEpe)KHOr0  OTHOLIEHUS K  KYJbTYpHOMY  HACJIE€OUI0 U TpaJulUsM
MHOTOHALlMOHAJIBHOTO Hapoaa Pocculickont @enepauuu, NpUpoae U OKPYKaroLIen cpee.

JInuHOCTHBIE pe3yIbTaThl OCBOEHHUS yueOHOTro npeamera «buonorus» JomKHBI OTpakarh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHHX
yOeXIeHH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacIIMpEeHNE KU3HEHHOTO ONbITa U OIbITa JAESITEIBHOCTH B MIPOLECCE Pealn3alld OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU  OOYYaloOImIEerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOrO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX NpaB U O0OS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH EATEIILHOCTH MPU CO3JaHUN yUEOHBIX MPOECKTOB,
pelieHnr Y4eOHbIX U TO3HABaTeNIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENSITh COOCTBEHHYIO TMO3UIMI0 TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYUTBIBATH B CBOMX JIGHCTBHUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEKACHUAMHU, KYyJIbTYPHBIMH LEHHOCTSAMU U COLUATbHBIM
MI0JIO’KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPHU 00CYX ACHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTh K TYMaHUTapHOH U BOJOHTEPCKON €S TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCUHUCKOMN TPa’KJAHCKOW MACHTUYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapo.y, 4YyBCTBa OTBETCTBEHHOCTH miepes PoauHOMN, TOPAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOLIJIOE ¥ HACTOSAIEE MHOTOHALIMOHAIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEAUID W MAMATHUKAM MPUPOIBI,
JoCcTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OIEHHMBATH BKJAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHE U Pa3BUTHE
OMOJI0TUH, TOHUMAaHKS 3HAY€HUs OMOJIOTUHU B IO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00111ECTBA;

uzeiHas yoexx1€HHOCTb, TOTOBHOCTD K CITY>KEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEW POCCHIICKOr0 HApO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HaHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyIyIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HaHHOT'O MPUHATHSA LIEHHOCTEW CEMEHWHOMN XU3HHM B COOTBETCTBHUM C TPAJULMIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUICHHUIA;

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCTBa TBOPUYECKOM JIMUHOCTH;

5) puzuyeckoro  BocnuUTaHUsl, (OPMHMPOBAHUA  KYJLTYPbl  30POBbSI U
IMOIUOHAIBHOTO 0JIArONOJIYYHS:

MMOHUMaHWE W peasn3als 3J0poBOro U 6e3omacHoro odpasa Ku3HU (310POBOE TUTAHUE,
COOJIOZICHHE TUTUCHHUYECKHUX MPABWI M HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA,
perynspHas (Qu3nyeckass aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHONICHUS K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUECKOMY 30POBBIO;

MOHMMAHHUE LEHHOCTU TMPaBWJI MHIUBUAYaJbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYyaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HaHUE MOCIEACTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHHS alKOTOJIs,
HapKOTUKOB, KypeHUs);

6) Tpya10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0JII00UeE;

FOTOBHOCTh K  aKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM M COLMAJIbHOMN
HATPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITENIHO BBIMOJIHATH
TaKyIo JIeSITEIbHOCTB;

WHTEpEC K pasnuvHbIM cepaM mpoecCHOHATBHON NeATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BRIOODP Oyaymeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH 11eJeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIILIEHUE YPOBHS AIKOJIOTMYECKOM KyJIbTYphI: MPUOOpPETEHUE OMBITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCJIEICTBUMN JUIsl OKPYKAIOIEH Cpeibl;

OCO3HaHUE TI00aIbHOI0 XapaKTepa SKOJIOTHUYECKUX MpobieM U MyTel UX peleHus;

CIOCOOHOCTH UCTIONB30BATh MPHUOOPETaeMbIe TIPU M3YyUYECHUN OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOIOIOIB30BaHUEM (COOMIIOIeHNE
NpaBuJl MOBEICHUSI B MPUPOJIC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BHUJOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENPUITUE AEHUCTBUM, NPUHOCAIUMX BPEI OKPYKAIOLIEH NPUPOIHOM CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUN U NIPEAOTBPALLATD UX;

HaJU4he Pa3BUTOTO SKOJOTUYECKOTO MBILIUICHHUS, IKOJIOTHYECKON KyJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpPAaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLUMAJIBHOW IPAKTUKE, TOTOBHOCTH K YYacCTHUIO B
MIPaKTUYECKON JAEATEIbHOCTH 3KOJIOTHUECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH ¥ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JUAIIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM U YNTATEIILCKOM KYJIBTYpPbI KaK CPEJICTBA B3AUMOIECHCTBU
MEXY JIIOJIbMH U ITO3HAHUS MUDPA;



MOHUMaHue CrHeruUKA OWOJIOTUM KaK HAyKd, OCO3HaHMs €€ poiu B (HOPMUPOBAHUH
PaLMOHATIBLHOTO HAYYHOT'O MBIIIICHHUS, CO3aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpY’KaloLieM
MHpe KaK O eIMHCTBE TIPHPOIBI, 4YeloBeKa M O0OmecTBa, B IO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Ul COBPEMEHHON IMBUIIN3AIMN: 00ECHICUCHHUS
HOBOTO YPOBHS Pa3BUTHSI MEIHMIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemnate pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TOUCKA IyTEH BBIXOJA M3 TII00ATBHBIX
HKOJIOTHUECKUX MPOoOJIeM U obecreueHus mepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCTIONIb30BAHUIO MTPUPOAHBIX PECYPCOB M (HOPMHUPOBAHHIO HOBBIX CTAaHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B TIOJTYYEHUH OMOJIOTMYECKHX 3HAHUH B IIEISAX MOBBIIICHHS OOIIen
KyJbTYpPBl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jaromuxcs, popMupyemMoil Ipu U3y4yeHU: OHOJIOTHHY;

MOHMMAaHHE CYITHOCTH METOJIOB ITO3HAHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCTOJB30BAaTh IOJlydyaeMble 3HAHUS Ui aHaiu3a M OOBSICHEHUS SBICHUN
OKPYKAIOLIeT0 MHpPAa M NPOUCXOIAIINX B HEM H3MEHEHHH, yMEHHE JelaTb O0OOCHOBAaHHBIC
3aKJIIOYCHHUST Ha OCHOBE HAy4YHBIX ()AaKTOB W HMMEIOLIUXCS JAHHBIX C LEIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCHOJB30BaTh OMOJIOTMYECKUE 3HAHUS U PEIICHUS
po0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAYYHOH J1eATeNbHOCTH, TOTOBHOCTb OCYIIECTBIISITH MPOCKTHYIO U
MCCIIEIOBATEIBCKYIO IEATEIBHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHHIO M caMOOOpa3oBaHUIO, K
aKTMBHOMY TIOJIyYCHHWIO HOBBIX 3HAaHMH MO OHOJIOTMM B COOTBETCTBHHM C >KH3HEHHBIMH
HOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHHS y4eOHOro rnpeaMera «bHojorusy BKIIOYAIOT:
3HAYUMBIC JJISL q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafomnxc;1 MCKIAUCHUIIIIMHAPHBIC
(MexXmpenMeTHbIE) OOlIeHaAyYHbIE TTOHATHS, OTPaKaIoOIIHe 1IEJI0CTHOCTh HAyYHOUM KapTUHBI MUpa
n CHCI_[I/Iq)I/IKy MCTOHOB MO3HAHNS, NUCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYyKax (BGH_ICCTBO, OHCpPIus,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4HbIN (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAaOIIOEHUE, U3MEPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCaIbHbIC
y4yeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanrne (PyHKIIMOHAIBHON TPAMOTHOCTH M COLIMATBHOW KOMIIETEHIIMU OOYYarOIIUXCS;
CIIOCOOHOCTh oOy4aromuxcs HCIIOJIb30BATh OCBOEHHBIE MEXIUCUUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHMS W YHUBEpCAIbHbIC y4yeOHbIE ACWCTBUS B IO3HABATEIbHON U
COIMAJIbHOW MPAKTHUKE.

B pesynpraTe um3ydeHuss OWOJOTMM Ha ypOBHE CpeaHEro ooOmero oOpa3oBaHUsS Yy
oOyudaromierocss OyayT copmupoBaHbl MO3HABATEIbHBIC YHUBEPCAIbHBIE y4eOHBbIC NEWUCTBUS,
KOMMYHHMKAaTHBHbIE YHUBEpCAJbHbIE Y4eOHble JEWCTBUSA, pEryJIsITHUBHbIE YHHBEpCaJIbHbIE
ydeOHbIe JeHCTBHSI, COBMECTHAS JIEATEIHHOCTb.

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OO0IIero 00pa3oBaHHS
JTOJIKHBI OTPaKaTh:

OBiajieHHe YHHUBEPCAJIBLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JIorHUecKue JeicTBUA:

CaMOCTOSITeNIbHO (DOPMYITUPOBATh M aKTyalIM3UpPOBaTh MpobOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHWM 3HAHUN NPUEMBI JIOTMYECKOIO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIEHUs), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHATUMN (BBLIEIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHITUAMHU);

OTIPECTATh TN JEATCILHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HMX JOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU LIETISMU;



WCIIONIb30BaTh OMOJIOTHYECKUE TOHATUSA 11 OOBsICHEHUS (DaKTOB U SBIICHUH KUBOM
IPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXIeHUsl (MHAYKTUBHBIC, NEAYKTUBHbBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUEHUS;

MIPUMEHSTh CXEMHO-MOJICTbHBIC CPEJICTBA ISl TIPEACTABIICHHUSI CYIIECTBEHHBIX CBS3CH W
OTHOIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUHUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH pEIICHUs POOJIEMBI ¢ yUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbBIX
¥ HEMATEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJbTATOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN IS TETbHOCTH;

KOOPJIMHHUPOBATh W BBIMOJHATH pPabOTy B YCIOBHSX pealbHOrO, BUPTYaIbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCAeA0BaTENbCKIE TeiCTBUS:

BIIaIETh HaBbIKAMU Yy4eOHO-UCCIIEI0BATENbCKON U MPOESKTHON AEATEeIbHOCTH, HABBIKAMHU
paspenieHust npoodsieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pelIeHus: IPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

WCIIONIb30BaTh PA3IMYHBIC BHUBI JEATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €Tro
UHTEpIIpeTaluy, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTyalUsX, B TOM YHCJE MpHU
CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOEKTOB;

(GbopMHPOBATh HAYYHBII TUIT MBIIUICHUS], BIAJIETh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aa4yd B 0Opa30BATCIBHOU JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYUHHO-CIIEICTBEHHBIE CBSI3U M aKTyallM3UpOBaTh 3a7ady, BBIIBUTAThH
TUIOTE3y €€ PelIeHus, HAXOIUTh apTyYMEHTBI JJIs JIOKa3aTebCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHHUS,;

aHAIM3UPOBATh TIONYyYEHHBIE B XOJAC PpEUICHHS 3aJa4d Pe3ylbTaThl, KPUTHYECKU
OILICHHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATH LIEJICHANPABICHHbBIN MOMCK MEpeHoca CPEICTB U CIIOCOOOB ACHCTBHS B
po(heCcCHOHATBLHYIO CPEeNy;

yMEeTh MEpPeHOCUTh 3HAHMA B T[IO3HABATEIbHYIO U  MPAKTUYECKYI0 00JacTu
KU3HECATSIILHOCTH,

yMETh MHTETPUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJCH, TMpEJaraTb OpPUTHHAIBHBIC IMOAXOABI U PEIICHUS, CTABHUTH
poOJIeMbl U 3aJ1a4H, JOMYCKAIOIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OPHUEHTHUPOBATHCSA B PA3IMUHBIX MCTOYHHMKAX MHPOpManuu (TEKCTE y4eOHOTO Mmocoowus,
HAYYHO-TIOMYJISIPHOM JTUTEeparype, OMOIOTUYECKUX CIOBAPSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMAIUIO DPANIUYHBIX BHIOB U (GOpM
MpeJICTaBICHUS, KPUTUUECKH OILICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATh Pa3IMYHBIE METOJbI NPU TIOUCKE M OTOOpe
Ouooruueckoi nHGpopMauu, HeoOX0IMMOI1 JIJIsl BBIIIOJIHEHUS yUeOHbIX 3a/1a4;

MPHOOPETaTh OMBIT HCIONB30BAHMS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHM,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpMY NpPEIACTABICHUS OHMOJIOTHYECKOM
uHdopmaruu (cxembl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCTOJIb30BAaTh HAYYHBIM SI3bIK B KaueCTBE CpEICTBA IpH paboTe C OHOIOrMYECKOU
uHbopMalueil: MPUMEHITh XUMUYecKue, (PU3MYecKue U MaTeMaTH4YeCKUe 3HAKH U CHUMBOJIBI,



dbopmynel, ab0peBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HAIJISIHOCTH;

BIIQJICTh HAaBBIKAMU pACMO3HABaHMSI M 3alIUTHl HMHpOpMAIMH, HUHDOPMAIIMOHHOM
0€30MaCHOCTH JTMYHOCTH.

OgyajgeHne yHUBepCaAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBUAIMM:

1) o01menue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX cepax *KU3HU, aKTUBHO y4aCTBOBAThH B JUAJIOTe
WIN JUCKYCCHU TI0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATH
CY)KJICHHsI OTHOCHUTEJIbHO BBINOJHEHUSI MNpEIIaraéMoyd 3aJayd, Yy4HUTbIBAaTb WHTEPECHl U
COIIACOBAHHOCTH MO3ULMI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHHS, MOHMMATh 3HAYEHUE COLUATBHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHUSI KOH(IMKTHBIX CUTYallMid, yMETh CMAr4aTh KOH(QIUKTHI U
BECTHU IEPETOBOPBHI;

BJIQJICTh Pa3IMYHBIMHU CIIOCOOAMU OOIIEHHSI W B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHUs
JIPYTHUX JIIOACH, MPOSBIATh YBAXUTEILHOE OTHOUIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOK TOYKY 3PEHHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsI 1eATeJIbHOCTh:

MIOHUMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUAYAIbHOW pabOThl pU
peIIeHNH OMOJIOTHYECKON TTPOOIEeMbI, 000OCHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYITOBBIX
¢dbopM B3aMOAEHUCTBYS NIPH PEILICHUN Y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKYy M METOJAbl COBMECTHBIX ACHCTBUN C YYETOM OOUIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4J€Ha KOJJIEKTHUBA,

MIPUHUMATh L€ COBMECTHOM [JE€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATh
JIEHUCTBHS 110 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIATh POJIM C YYETOM MHEHUM
Y4aCTHUKOB, O0CYKIaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBATh KaY€CTBO CBOETO BKJIA/Ia U KaX/I0TO YYaCTHHKA KOMAHIbl B OOIIUN pe3ysIbTar
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJEU C MO3MLIHMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIIAATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalMsX,
MPOSIBIISITH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OgiaieHHe YHUBEPCAJIbHBIMHU PeryJ/siTHBHBIMU 1efiCTBUAMM:

1) camoopranusanus:

UCTOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJs BBIABICHHUSA MPOOJIEM M HX pEIICHUS B
KU3HEHHBIX U YUeOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeTIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JEUCTBUSAX M MOCTYIIKAaX MO OTHOLICHHWIO K >KMBOM IPHUPOJIE, CBOEMY 3J0POBBIO U 370POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTEIbHON MACSITENLHOCTH U
YKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELICHUS MPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIIOUTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacimpsATh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JieJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO IIMPOKON SPYAULIMU B pa3HBIX 00JIaCTsIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBbIKAMU MO3HABATENIbHOI peIeKCuu KaKk OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUI
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHM, HCIIOIH30BaTh MPUEMBI pedrekcun
JUTSL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHsiTUe ce0sl U APYrux:

MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3E PE3YIbTATOB JIESATEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU C TTO3UINH JIPYTOT0 YEIOBEKa.

NPEAMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3yiabTaThl OCBOEHMS COAEp:KaHMs ydyeOHoro npeamera «buonorus» Ha
yrIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha oOecrieueHue npoQHUILHOTO
00ydenust oOyvaronuxcsi ononorud. OHM BKIIIOYAIOT: CrIeU(PUIECKUE 71T OMOJIOTHH HAyYHbBIS
3HaHUS, YMEHHSI ¥ CIIOCOOBI ICHCTBUI IO OCBOCHUIO, MHTEPIPETALUHU U IPe0Opa30BaHUIO 3HAHUH,
BUJIBI I€ATEIIBHOCTH 10 NOJYYEHUIO HOBBIX 3HAHUHN M UX NIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a
TaKe B peaJIbHBIX KU3HEHHBIX CUTyauusx. [IpeaMeTHbIie pe3yabTaThl MPEACTABICHBI 110 IoJam
U3yUYCHMUSL.

10 KJIACC

[IpenMerHbie  pe3ynbTaThl OCBOCHUs ydeOHoro mpenmera «buonorus» B 10
KJlacce OJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUHN O MECTE M POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(bopMHPOBAHNY €CTECTBEHHO-HAYUYHOU KaPTUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PEILICHUU
po0JieM PalMOHAIBHOTO MPUPOIOTIOIB30BAHMS, O BKJIAJIE POCCHICKUX U 3apPYOCIKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMOW OMOJOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJOrMYecKHe TEePMHMHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTa0OoJu3M, TOMeocCTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouomornueckue Teopun (kierouHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenust (H. U. BaBunoBa — o nenrpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOTO TIOKOJICHHUSI, PACIICTUICHUS, YUCTOTHI TaMET, HE3aBUCUMOTO HacienoBanus . Menmens,
TOMOJIOTUYECKHX PsIIOB B HacleACTBeHHOW wu3MeHunBoctu H. U. BaBumoma), mpuHITUIIBI
(KOMIUUIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJAMU HAYYHOT'O MO3HAHUS, UCIIOIb3yEMbIX B OMOJIOTUYECKUX
HCCJICIOBAHMSIX )KUBBIX OOBEKTOB (OMHCAaHKE, U3MEPEHHE, HAOI0ICHUE, SKCTIEPUMEHT);

yMEHHE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U SYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HCJe OakTepuid, rpuOOB, paCTCHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHHSI OPTAaHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEACSITETLHOCTH, IPOTEKAIOIINX B OPTraHU3MaX PACTEHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BEIECTB (MeTab0In3M), MPEBpAIIECHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(HOI0 U reTepOTPO(HOr0 TUIOB MUTAHUA, POTOCUHTE3a K XEMOCHUHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, aMOpHoreHesa, MOCTIMOPHOHAITBHOTO pa3BuTHS, Pa3MHOXKEHUS,
WHJAMBUIYAJIbHOTO Ppa3BUTHUs OpraHu3Ma (OHTOreHe3a), B3aUMOJACHMCTBHUS T'€HOB, TeTepo3uca,
HCKYCCTBEHHOTO O0TOOPA;

yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJIaMU KIETKH U UX (YHKIUSIMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W X (QYHKIUSMU, MEXK]y OPraHAMU U CUCTEMaMHU OPTaHOB Y
pacTeHuid, >KUBOTHBIX U 4YellOBeKa M HUX (QYHKIHMSIMH, MEXKIYy CHUCTEMaMH OPraHOB U HX



(GYHKIUSAMHU, MEXKIy dTaraMd OOMEHA BEIIECTB, ATAallaMH KJIETOYHOTO IMKIA M KHU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHS, TEHOTUIOM M (heHOTHUIIOM,
dbenoTunom u paxkropamu cpeibl OOUTAHNS;

YMEHHE BBISBISATh OTIMUYUTENBHBIC TPU3HAKHM JKUBBIX CHUCTEM, B TOM YHCJIE PACTCHHIA,
’KHBOTHBIX U YEJIOBEKA;

YMEHHUE UCIIOIB30BAaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OMOJIOTHUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE peliath OMOJIOTWYECKHE 3aJaud, BBISABIATH IPUUYUHHO-CICACTBEHHBIC CBS3U
MEXTy HCCIIETyeMBbIMU OMOJIOTMYECKIMH TPOLIECCAMH U SIBIICHHUSIMH, JIEJIATh BBIBOBI U IPOTHO3BI
HAa OCHOBAHHH MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOIHATH JJAOOPATOPHBIE W MPAKTHYECKHE padOThI, COOIIOATh MpaBHUia MpPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, IMPOBEPITh HX OSKCIEPHUMEHTAILHBIMU CPEICTBAMH,
dbopMyIIUpys LIeTbh UCCISIOBAHUS, AHATTU3UPOBATH MOJTyYCHHBIE PE3YJIbTATHI U ACNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYyOIWYHO MPEACTABISATH
MOJTYYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

YMEHHUE OIICHWBATh OSTHUYECKUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHM B 00JacTu
OMOJIOTMM W MeIWIUHBI (KIOHWPOBaHHWE, HCKYCCTBEHHOE OIUIOJIOTBOPECHHUE, HAIpPaBICHHOE
U3MEHEHHE TeHOMA M CO3/1aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP OyyIiei mpodecCuoHaIbHON eI TeTbHOCTH
B o0nactu OHMOJOrMH, MEAWLUHBI, OMOTEXHOJOIMH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA,
NUIIEBOW MPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATENIBHBIM WHTEPEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOUICH Mpodeccud W MPOAOIDKEHHE OHOJIOrHMYECKOTrOo
00pa3oBaHMs B OpraHU3ANMIX CPEAHETO MPOPECCHOHATIEHOTO U BBICIIIETO 00pa30BaHMUS.

11 KJIACC

[IpenMerHbie  pe3ynbTaThl OCBOCHUsS ydeOHoro mpenmera «buonorus» B 11
KJlacce NOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(bopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
NPUPOABI U PEIICHUHU HKOJIOTUYECKUX MPOOJIEeM YeIOBEYEeCTBA, a TAKXKE B PELICHUU BOIPOCOB
paIoHaNIbHOTO MPUPOIONIOIH30BaHMS, U B (HOPMUPOBAHUU [IEHHOCTHOT'O OTHOILIEHUS K IPUPOJE,
00IIeCTBY, YEJIOBEKY, O BKJAJ€ POCCHHCKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
OHOJIOTUH;

YMEHHUE BIJIAZICTh CUCTEMOW OMOJIOTMYECKUX 3HAHWUN, KOTOpasi BKIIOYACT ONpEACICHHS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAralolux OHWOJIOTUYECKUX TEPMUHOB U TMOHSATHH (BHI,
sKocucTema, Ouocdepa), Ouomormueckue Teopun (dBoitoroHHass Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBoitouuu), ydeHus (A. H. CeepuoBa — 0 myTaX M HampaBICHHSIX
spomonnu, B.W. Bepraackoro — o 6uocdepe), 3akoHbI (reHeTHYeCKOTo paBHOBecus k. Xapau
u B. BaitaOepra, 3apopsimeBoro cxonactsa K. M. bopa), mpaBuna (Muammyma lO. JInGuxa,
HKOJIOTHUECKOM MUPaMUJIbl SHEPTHH), TUNoTe3bl (Tunore3a «Mupa PHK» V. 'unbepra);

YMEHHME BJaJE€Th OCHOBHBIMU METOJAaMH HAyYHOIO I103HAHUS, HCIIOJIb3YEMbIMU B
OMOJOTMYECKHX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M O3KOCHUCTEM (OMHCAHME, H3MEPEHHUE,
HaOJIr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISBICHHUS M OLIEHKHA AHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC NPU3HAKU: BUAOB, OHMOTEOLIEHO30B, IKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIET0, IBMXKYLIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000PA30BAHUS, BIUSHUS JABWKYIIHX CHJI 3BOJIOIUA
Ha reHO(OH]] MOMYJISAIUYU, MPUCTOCOOIEHHOCTH OPraHW3MOB K Cpelleé OOMTaHUs, YepeIOBaHUs
HaIpaBJICHUI 3BOJIIOLUHI, KPYTOBOPOTA BEILIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;



yMEHHE YCTAHaBIMBAaTh B3aWMOCBSI3M MEXJy IMPOLIECCAMU 3BOJIONUH, ABMKYIIUMHU
CWJIaMH aHTPOMOTeHe3a, KOMIOHEHTAMHU PAa3UYHBIX 3KOCHUCTEM M MPHUCTOCOOICHUSIMU K HUM
OpraHHU3MOB;

YMEHHE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKHU JKUBBIX CUCTEM, IPUCTIOCOOICHHOCTh BUIOB
K cperne oOuTaHusi, aOMOTHUECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX M3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCI0JIb30BATh COOTBETCTBYIOIINE apTYMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JIOKa3aTelbCTBA POJICTBA OPTaHW3MOB pa3HBIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpefbl OOMTaHUs, €AUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTU
COXPAaHEHUS MHOT000paszus BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBa,

YMEHHE pemiath OWOJIOTMYECKUE 3a/ladyM, BBISBIATH MPUYUHHO-CIEACTBEHHBIC CBSI3H
MEX/1y UCCIIETyeMbIMU OMOJIOTUYECKIUMHU MIPOLIECCAaMU U SIBICHUSIMU, JA€TIaTh BHIBOJIBI U TPOTHO3BI
HAa OCHOBAHHH MMOJYYCHHBIX PE3YJIbTATOB;

yMEHHE BBINOJIHATH Ja0OpaTOpHbIEe U MpaKTUYeckue paboThl, cOOII0IaTh MpaBuiIa MpH
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000PYI0OBAHUEM;

yMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIbHBIMU CpPEICTBAMHU,
dbopMyIUpys LIeTbh UCCIISIOBAHUS, AHATTU3UPOBATH MOyYCHHBIE PE3YJIbTATHI U ACNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYyOIWYHO MPEACTABISATH
MOJTyYEHHBIE PEe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh THUIOTE3bl W TEOPUU O TNPOUCXOXKICHUU IKU3HU, YEIIOBEKAa W
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MpeAOTBpAllleHUsl TI00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyayiiel npodeccuoHalbHOM AesITeNbHOCTH
B o0macti OWOJIOTHH, DOKOJOTHH, MPHUPOAOINOIL30BAHUS, MEIUIUHBI, OHOTEXHOIIOTUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBON MPOMBIIUIEHHOCTH, YTIyOJATh
MO3HABATEIIbHBIN HHTEPEC, HAMIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH podeccun
U TIPOJOJKEHUE OMOJIOTHYECKOTO 00pa30BaHMs B OPTaHU3AIUAX CPETHETO MPO(HECCHOHATHEHOTO
U BBICILIETO OOPa30BaHMSL.

CUCTEMA OLHEHKHU JOCTUXEHUSA INTAHUPYEMBIX PE3YJIBTATOB

Texynui KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS IIOYPOUHO, 10 TEMAaM, ITOJYTOIUSIM.
Cucrema oLleHKH pe3yJ1bTaTOB
nATHOAIIIBHAS
dopma NpoMeKyTOUHOU aTTecTalluu: KOHTposibHas padoTta 3a I, Il monmyroaus u rog.
HucTpyMeHTapHii 11 OLlEHMBAHUSA Pe3yJIbTATOB!

e BXOJHAas U BBIXOJHAs KOHTPOJbHbIE PaOOThI
TECThI
NpPaKTUYECKHE PabOTHI
TBOPYECKHE TPOCKTHBIE PaOOTHI
1a00paTOPHO — MPAKTUIECKUE PaOOTHI
NpoeKTHas paboTa
paboTtsl B cucteme CraTrpan
Ppe3yabpTaThl IPEAMETHBIX OJIMMIINA/
JUis KOHTpOJIL ypOBHS AOCTWXKCHMM YYalIMXCS UCHONb3YIOTCA Takue BUABI U (OpPMBI Kak
IIPEABAPUTENIbHBIN,  TEKYIIMH, TEMaTUYECKHM, WTOTOBBIM  KOHTPOJIb,  YPOKH-3a4ETHI,
T depeHIMPOBaHHBIA MHIUBUYaIbHBINA MHCbMEHHBIN ONPOC, CAMOCTOATENbHAS IPOBEPOYHAs
paboTta, TecTHMpOBaHHE, NIWKTAHT, MUCbMEHHBIE JIOMAlllHUE 3a/aHus, aHalIu3 TBOPYECKUX,
UCCIIEI0BATEIbCKUX PA0OT, pe3yIbTaTOB BHIIIOJHEHNS AMArHOCTUYECKUX 3aaHUH.



Cucrema OLIEHKH JOCTHKEHUH ydalnuxcs
O1neHka yCTHOTO OTBETA yUaIIUXCs
OTMeTKa « 5» CTaBUTCS B Cilydae:
1.3HaHus, TMOHMMAaHUS, TIYOMHBI YCBOEHHS OOy4aroIIMXCs BCEro oObeMa MPOrpaMMHOI0
MaTepuana.
2.YMeHue BBIACTATH TJaBHbIE MOJOXKEHNUS B M3yYEHHOM MaTepuaie, Ha OCHOBAaHMM (aKTOB U U
pUMepoB 000011aTh, JIEaTh BHIBO/IbI, YCTAHABINBATD MEXIIPEAMETHbIE U BHYTPH IIPEeIMETHbIE
CBSI3M, TBOPUYECKU IIPUMEHSET NIOJyUYEHHBIE 3HAHUS B HE3HAKOMOM CUTYyallUH.
3.0t1cytcTBHE OMIMOOK M HEIOYETOB MPHU BOCIHPOU3BEIEHUH HM3YyUYEHHOIO0 MaTepuaja YCTHBIX
OTBETaxX YCTPAaHEHUE OTHAEIbHBIX HETOYHOCTEW C MOMOUIBIO AOMOJHUTENIBHBIX BOIIPOCA YUUTENS,
coOII0fIeHnEe KyJIbTYphl YCTHOM pedH.
OtMmeTka «4»
1.3HaHne Bcero n3y4eHHOro NporpaMMHOIrO Marepuania
2.YMeHHe BBIACNATH IVIAaBHBIE MOJIOKEHUS B U3yUYEHHOM MaTepuaie, Ha OCHOBAHUHM (DaKTOB U
IpUMepoB 000011aTh, J1e1aTh BBIBOJIbI, YCTAaHABIMBATh BHYTPUIIPEIMETHBIE CBS3H, MPHUMEHSTH
MOJTyYeHHBIE 3HAHUS HA PAKTUKE.
3.He3nauntenbHple  (HerpyOble) OMMOKM M HEJOYEeThl IMPH BOCIPOMU3BEACHMM MaTepHala,
cOOJII0/IEHHE OCHOBHBIX MPABUJ KYJIBTYpPhl YCTHOU peyH.
OtmeTka «3»
1.3HaHue W YyCBOEHHE MaTepuasa Ha YpPOBHE MHUHHMMAIbHBIX TpeOOBaHUI MPOrpaMMBbl,
3aTpyJHEHHUS] TPU CaMOCTOSTEIbHOM BOCIPOU3BEACHUU , HEOOXOAMMOCTh HE3HAUYUTEIbHOU
MIOMOIIH NPENOJABATEINS.
2.YMeHue paboTaTh Ha YypOBHE BOCIPOM3BEACHMS ,  3aTpyJHEHHE TMpPU OTBETaX Ha
BHUJIOM3MEHEHHBIE BOIPOCHI.
3.Hanuuue rpy6oii omuOKH, HECKONBKMX HErpyObIX NpH BOCIPOM3BEACHUM HN3YyUYEHHOTO
MaTepHala, He3HAUUTEIIbHOE HECOOII0JICHHE OCHOBHBIX MPABUII KYJIbTYpPhl YCTHOM peun
OtMmeTKa «2»
1.3HaHue ¥ yMeHue MarepHuaja Ha YPOBHE HW)K€ MHUHUMAIbHBIX TpeOOBaHHI NpOrpaMMbl,
OTJIeJIbHbIE MPECTABIECHUS 00 U3yYEHHOM MaTepHualie
2.0TcyTcTBHE yMEHUH paboTaTh Ha ypOBHE BOCIPOM3BENEHUS, 3aTPYAHEHUS NPU OTBETAX Ha
CTaH/IapTHbHIE BOIIPOCHI.
3.Hanuuue HECKONBbKHX TpyOBIX OIIMOOK, OOJIBIIOro Yuciia HErpyObIX MpPU BOCHPOHM3BEACHUU
M3Y4YEHHOTO MaTepHualia, 3HauuTelIbHOE HECOOJII0/IEHHE OCHOBHBIX IMPaBMJI KYJIbTYpPbl YCTHOU
peun.

OrneHka caMOCTOSITENIbHBIX TUCHbMEHHBIX U KOHTPOJIBHBIX PadoT.
OtmeTtka "5" cTaBUTCS, €CIIU YUEHUK:
1. Bemmomamn paboty 6€3 omuboK U HEJO0UETOB.
2. lomycTun He 6ojiee 0JTHOrO HeJloueTa.
OtmeTtka "4" cTaBUTCS, €CITU YYEHHUK BBIMOJIHUI paboTy MOTHOCTBIO, HO JOMYCTHUJI B HEM:
1. He 6onee onHO# HETpyOOii OMIMOKK M OJJTHOTO HEJ0YETa.
2. Wnu e Gomee AByX HEJOUETOB.
OtMmetka "3" cTaBUTCS, €CITU YUYEHUK MPABUIIBHO BHITIOJHUI HE MeHee 2/3 pabOoThl WK IOy CTHII:
1. He Gonee nByx rpyObIx ommOoK.
2. Wnu ue Gomnee oHOM TpyOO U OTHON HErpyOOi OIIMOKH M OJTHOTO HEJ0YeTa.
3. Wnu He 6onee ABYX-TpeX HErpyObIX OMINOOK.
4. Inu ogHOM HEerpy0O0il OUOKK U TPEX HEJOUYETOB.
5. Vlnu npu OTCYTCTBUU OUIMOOK, HO MPHU HAIMYUU YETHIPEX-TISITH HEIOUETOB.
OtmeTtka "2" cTaBUTCS, €CIU YUCHUK:
1. Jomyctui yucno ommOOK M HEeIOYETOB MPEBOCXOASIIEe HOPMY, IIPU KOTOPOl MOXKET OBbITh
BBICTaBJIEHA OIlcHKa "3".
2. nu ecny IpaBUIIbHO BBITMOJIHWI MEHEE MOJIOBUHBI PaOOTHI.



COIAEPKAHUE OBYYEHUSA
10 KIIACC - 102 HACA

ConepxaHue  MpOrpaMMbl,  BBIIEIEHHOE KYpCU8OM, HE  BXOIUT B  IPOBEPKY
rocyJapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buosiorus kak Hayka (14)

CoBpemenHast Ouonorus — KOMIUIEKCHasl Hayka. Kpatkast uctopusi pa3BUTHsI OUOJOTHH.
buonornueckue Hayku M u3y4yaemble UMHU Tpobiembl. DyHIaMEHTaNbHbIE, MPHUKIAIHBIE U
MOMCKOBBIE HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HavueHne Ouonoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, csizannble ¢ 6Honorueil. 3HauyeHre OMOIOTUH B MPAKTHUECKOH AEATEIbHOCTH
YeJI0BeKa: MEULIUHE, CEJIbCKOM X035MCTBE, IPOMBILIIIEHHOCTH, OXPaHE MTPUPOIBI.

JdemoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapxk, Y. lapsun, V. I'apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnos, M. W. MeunukoB, H. W. Basuios, H.
B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie! u cxeMmbl: «CBSI3b OMOJIOTHH C IPYTHMH HAYKaAMU))

Tema 2. )KuBble cuCTEMbI M UX U3y4eHue (24)

JKuBble cucTeMbl Kak nmpeaMeTr n3ydeHust ononoruu. CBOWCTBA KUBBIX CUCTEM: STUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YIOPSAIOYEHHOCTH
CTPYKTYPBI,  OTKpPBITOCTb, CAMOOPTaHM3alusi, CaMOBOCIIPOM3BEJCHUE, Pa3IpakUMOCTbh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3allyd KUBBIX CHCTEM: MOJECKYJISPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpraHW3MEHHBIH, MOMYJIAIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6roreoreHOTUYECKHIN),
ounochepnsiid. [Iporeccsl, Tpoucxoasimye B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak ¢opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aIuu.

N3yuenue xuBbIX cucteM. Meroapl Onosornueckoi Hayku. HaOmroneHnue, uaMepeHue,
DKCIEPUMEHT, CHCTEeMarh3auus, MeraaHanu3. [loHsTHE O 3aBUCHMOW M  HE3aBUCHUMOM
nepeMeHHoi. IlnmanupoBanue skcnepuMeHnta. IloctaHoBka u mpoBepka rumote3. Hymepas
runore3a. [lousTue BEIOOPKU U €€ JOCTOBEPHOCTh. Pazopoc B Omonorndeckux naHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3ynbTaToB. [IpHUMHBI MCKa)KEHUS! pe3ybTaTOB 3KCIEPUMEHTA.
[ToHATHE CTATUCTHUYECKOIO TECTA.

JdeMmoHcTpanmumn

Tabmuipl  u  cxembl: «OCHOBHBIE TPH3HAKK JKU3HW», «bBHOJIOrMYecKHe CHCTEMBI»,
«CBoMCTBa KUBOU MaTepum», « YpOBHU OpraHU3alMU KUBOU PUPOIbD», « CTPOCHUE JKMUBOTHOMN
KJIETKI», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOT0 OpraHu3May, «bruoreomenosy,
«buocdepay, «MeToapl U3yUSHUS )KUBON TPUPOIBD.

Oo6opynoBanue: 1aboparopHoe  00OpyIOBaHWE Ui  MPOBEACHUS  HAONIOJACHUU,
M3MEPEHUI, SKCIIEPUMEHTOB.

Tema 3. buosorust kierku (24)

Krnetka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHUIA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pabotet P.T'yka, A.JleBenryka. Knerounas teopusi (T.llBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUS] COBPEMEHHON KIIETOYHOW TEOPUHU.

MeToapl MOJIEKYJSIPHOM W KJIETOYHON OHOJIOTMH: MHKPOCKONUS, XpomaTorpadus,
anekTpodope3, METOA  MEYeHbIX aTroMoB, auddepeHunanbHoe  1neHTpUyTUpOBAHHE,

KyJIbTUBHPOBaHHE KJIETOK. M3y ueHue Quxcuposanmvix KIemox. DJeKTpoHHAas
MUKpockonusi. Kougokanvras mukpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.
JdemoHncTpauuu

Hoptpertst: P. I'yk, A. JleBenryk, T. [lIBanu, M. IlIneitnen, P. Bupxos, K. M. bap.
Tabmunbl U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIH MHKpOCKOM», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOITHI.




O6opy10BaHKe: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas paodora «l/3ydyeHue MeTOOB KJIETOUHOUM Ouosoruu (xpomatorpadus,
anekTpodopes, muddepenuanbHoe neHTpudyruposanue, [LIP)».

Tema 4. Xumnueckasi opranusanus kjiaerku (104)

XUMHUYECKUH COCTAaB KIIETKU. MaKkpo-, MUKpO- U yJIbTPaMHUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHUHU KIETKH, TEIJIOPETyJISINU.
MuHnepalibHbI€ BEIIECTBA KJIETKH, UX OMOJIOrHYecKas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BelecTBa KIeTku. bruonornyeckue nmoaumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBudnas cTpykrypa Oenka, MeNnTHAHAs
cBs3b. BTOpmyHas, TpeTwdyHas, deTBepTUYHAs CTPYKTypbl. JleHaTypanus. CBoicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN 0enKoB. /IpuoHsi.

VYrneBonbl. MoHOCaxapu/bl, JUCaXapuibl, OJUTOCaxapuiibl W Tonucaxapuasl. OOmuit
IUIaH CTpPOEHUs U (U3UKO-XMMHMUYECKHE CBOMCTBa YriieBoioB. buonornyeckune ¢yHKIuu
YTJIEBO/IOB.

Jlumupel.  TuapodunbHO-ruapodoOHble  cBoiictBa.  Knaccupukanumss — nunumos.
Tpurnunepuasl, Gochoaunubl, BOCKH, cTepouibl. buomornueckue Gynkiuu munuaos. Oomue
CBOMCTBa OHMONOTHYECKMX MeMOpaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJYTPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJTHK n PHK. Ctpoenne HykienHoBBIX KuciaoT. HykimeoTuasl.
[Tpunnun xkomrementapHoctu. I[lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas crmupaisb.
Mecronaxoxaenue u 6nonorndeckue ¢pynkmu JJHK. Buast PHK. @yaximun PHK B kietke.

Crpoenne monekyabl AT®. Makposprudeckue cBsizu B moJiekysie AT®. buonornueckue
¢ynkunu  AT®. BoccraHOBIGHHbIE TMEPEHOCUYMKH, UX (QYHKIMHM B  KIETKe. [pyeue
HYKaeo3uompugocgamol (HT®). CexBeHUpOBaHHE JIHK. Memoout 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Owojorus: OMOXUMUYECKHEe M OMOo(HU3NYecKne HMCCIeIOBAaHUS COCTaBa M
NPOCTPAHCTBEHHOW  CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U — @QYHKYuUl
buomonexyn u ux Komniexkcos. Komnvromepmwiti OU3atin u opeanuyecKuti CuHme3 OUOMOIEKY U Ux
HenpupoOHbIX AHAI0208.

JdeMmoHcTpanun

Hoptpertst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ©. Crurep,
C. IIpy3unep.

Jluarpammbl: «PacnipeneneHie  XMMUYECKUX — JJIEMEHTOB B HEXHBOH  NPHPOJIEY,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B )KUBOU MTPUPOJIE».

Tabmuuel u cxembl: «Ileproanyeckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «BelmiectBa B cocTaBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0O€nKOBOW MOJEKyJIb», «CTpoeHHEe MOJEKYJ YIieBoJaoB», «CTpoeHHE MOJIEKYII
nunuaoBy, «HykienHoBbie KUCHOTB», «CTpoeHne MoeKysibl ATDy».

Ob6opynoBaHue: XUMUYECKas ocy1a 1 000py0BaHHE.

JlabopaTopnasi pabora «OOGHapyKeHHEe OEJIKOB C TOMOIIIbIO KAYECTBEHHBIX PEaKIIUi.

Tema S. Ctpoenne u pyHkuun kiaerku (84)

Tumel KIETOK: dyKapHOTHUECKass M mpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHATBHBIC
00pa3oBaHMsl KIETKH.

Crpoenune mnpokapuoTHueckoil kietku. Kierounas cTeHka Oakrtepuii W apxeil.
OcoOeHHOCTH CTpOEHUsI TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TIPOKAPHOT B OMOIEHO3aX.

Crpoenue v pyHKIIMOHUPOBAHUE FyKapUOTHUECKON KieTku. [Ina3zmMarnyeckas MeMOpaHa
(mna3manemma). CrTpykTypa IUIa3MaThdeckoil MemOpaHbl. TpaHCHOPT —BemIECTB 4Yepe3
MIa3MaTHYeCKyr0 MeMOpaHy: mnaccuBHbIA (muddysus, obneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponunaemocts mMemOpanbl. PaGora




HATPHUI-KaTMEBOTO HAcOCa. JHOIMTO3: MUHOIMTO3, GaronuTos. Dk3ouuTo3. Kierounas crenka.
Crpykrypa 1 (yHKIIMU KIETOUYHOW CTEHKH PacTeHHH, TpHOOB.

[urommasma. I{utoszonb. Llutockener. JIBukeHune umTomiazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOWIBl KIETKH: dHAoIazmaTudeckas ceth (OI1C), anmapart [Nombmxu,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anuMOCBSI3b OAHOMEMOpPAHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TpaHyISIpHOTO peTUKynyma. Mexanusm Hanpasnenus 6Oeakoe 6 OIIC. Cunres
pacTBopuMBIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [manmkuit  (arpaHyJIsipHBIi)
sHAOIUIaA3MaTHUeCKuil peTukynyMm. CekperopHas (ynkuus ammapara [onbmku. Moougurayus
oenxoes 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I 0160xcu. TpaHCTIOPT BEIIECTB
B KiIeTKe. Bakyonu pactutenbHbix KieTok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOMAbI KIETKU: MHUTOXOHJPUHU, TIUIACTUIBL. [Ipoucxodrcoenue
mumoxonopuul u nracmud. Cumobuocenes (K.C. Mepeackosckuu, JI. Mapeynuc). CtpoeHue u
GYyHKIMM  MUTOXOHApUA W miacTul. IlepBuuHbIe, BTOPUYHBIE U CJIOXKHBIE IUIACTHJIbI
(OTOCHUHTE3UPYIONINX JYKAPUOT. XJIIOPOIUIACTBI, XPOMOIUIACTHI, JIGUKOILIACTHI  BBICIIMX
pacTeHuil.

HememOpannsie opranousisl kinetku CtpoeHne M QyHKIMH HeMeMOPaHHBIX OpPraHOUI0B
KJIETKH. PuGocomsl. IIpomescymounvie  Quramenmor.  MukpopuiaMeHTbl. AKMUHOBbLE
Mukpogunamenmsi.  MPpIILICUHBIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knetounsrii nmentp. CTpoeHHE W JBWKEHHE XI'YTUKOB M PECHUYEK.
Muxkpotpy0Oouku nurtoriasmsl. LleHTpuons. beaku, accoyuuposannvle ¢ MUKpopuiameHmamu u
Mmuxpompyboukamu. Momopmvie benxu.

Anpo. Obonouka sipa, XpOMATHH, KapHOILIa3Ma, SAPBIIIKH, UX CTPOSCHUE U (YHKIUH.
SAnepHbiii 6enKkoBBIM MaTpuKC. [IpoCTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEpGha3HOM
aape. Dyxpomamun u 2emepoxpomamun. benku XpoMaTHHA — TUCTOHBL JJunamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BrimtoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKapUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpaunu

[MoptpeTtst: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE HSYKAPUOTHUECKOM KIETKH», «CTpoeHHe >KMBOTHOM
KIETKW», «CTpOEHUE paCTUTENBHON KIETKN», « CTpOeHNEe MUTOXOHIpUNY, «Sapo», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opy10BaHKe: CBETOBOM MHUKPOCKOI, MHUKpOIMpENnaparbl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepUaIbHBIX KIIETOK.

JladopaTopHasi padoTa «/I3ydyeHne cTpOeHUs KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KIETOYHON MEMOPaHbBD.

JlabopaTopHasi pa6ora «VccnenoBanue mia3smoinnsa U AEIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKAX.

Tema 6. O0MeH BelecTB U MPeBpallieHHe YJHEPTUU B KiIeTKe (94)

AccUMUIISINS U TUCCUMWISIINAS — JIBE€ CTOPOHBI MeTaboau3Ma. Turmbl oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U reTepoTpOodHBIN. YUacTHe KUCI0poaa B OOMEHHBIX IpoIieccax. JHEPreTHIECKOe
oOecnieuenue kieTku: npespamiene AT® B 0OMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakiuii kieTouyHoro mMetabonmsma. epMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXAaHU3M JICUCTBHS.
Kodepmentsl. OTnuunst ¢epMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpOB. belku-akTUBaTOpHI U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIUKA OT Pa3IMYHBIX
(bakTopoB.

[lepBUUHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUEeHHbI U
oxcueenHnvllti  homocunmesz 'y baxmepuu. Ceéemocobupaowjue nueMeHmsl U  NUSMEHMbl
peakyuonnozo yeumpa. Ponb xiopomnactoB B mporecce GorocuHTe3a. CBEeTOBas M TEMHOBAs
bazpl. @omoovixanue, Cs, Co- u CAM-munet ¢omocunmesa. IIpoayKTUBHOCTH (HOTOCHHTE3A.
Brnusiaue pa3nuuHbIx GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.




Xemocunre3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUPUIMPYIOIIHE
OakTepuH, kere300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHa’pobHbIe opranu3Mbl. Buabl Opokenus. [IpoaykTel OpoXKeHHUS U WX HCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH W BO30YAMTENIN
Oone3Hei.

AspoOHBIE OpraHM3Mbl. DTambl YHEpPreTudeckoro odmeHa. [loArOTOBUTENBHBIN STam.
['mukonu3 — 6ecKUCIOPOAHOE paCUIEINIEHUE TIIOKO3bI.

buonornueckoe OKucIeHUE, WM KIETOYHOE JbIXaHUE. POIb MUTOXOHAPUI B MPOLECCAX
OHMOJIOTrNYECKOro OKHCJICHUSI. [Huknuueckue peakiuH. OxkucnurensHoOe
dochopuupoBanue. dnepeus memopannoz2o epaduenma npomonos. Cunmesz ATD: paboma
npomonuou ATD-cunmaswvl. [IpeumyiecTBa  a’poOHOTO MyTH OOMEHa BEHIECTB TeEpen
aHadpOOHBIM. D(PPEKTUBHOCTH FHEPTETUUECKOTr0 OOMEHa.

JdeMmoHcTpanmumn

Hoptpetst: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapnar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl 1 cxembl: «POTOCHHTE3», «IHEpPreTUUeckuii oOMen», «buocuHTE3 Oenkay,
«Ctpoenne pepmeHTay, «XEMOCHHTESY.

O6opyaoBaHKe: CBETOBOM MUKPOCKOIL, 000pyI0BaHUE JIJIsl TPUTOTOBIICHHS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi padora «lI3ydyeHne KaTalIUTUYECKOW AaKTUBHOCTH (EepMEeHTOB (Ha
pUMEepE aMHJIa3bl I KaTanasbl).

JladopaTopunast pa6ora «/3ydeHne (EepMEHTATUBHOTO pacCHICIUICHUS TEPOKCUAA
BOZIOPO/A B PACTUTEIIBHBIX U JKUBOTHBIX KJIETKaX).

JladopaTopHnasi padora «CpaBHEHHE TPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

Jla6opaTopnasi pabora «CpaBHEHHE IPOIECCOB OPOKEHUS U JBIXaAHUS.

Tema 7. HacnencrBennasi uHgopmanus u peajausanus eé B Kietke (94)

Peaknum matpuuHoro cuntesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnmeacTBeHHOW uHpopMmanuu. ['eHEeTHMYeCKHil Ko, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblid cuHTe3 PHK. [IpuHIMOB TpaHCKPUINIIMU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIENBHOCTh, aCUMMETpUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue TpancnopTHeix PHK B Gnocunrtese Genka. YcnoBust
ouocuHTe3a O6enka. KoaupoBanue aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oeka.

Cospemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuzanus reHoMa y IpoKapuoT U
JyKapuoT. Perynsamuss akTUBHOCTH TE€HOB y mpokapuor. [wmmore3a omepona (P.Kakoo,
K. Mano). Monekynsapuvle mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peayaayuu pabomel 2eHog. Perynsiuus oOMeHHBIX MpolieccoB B KieTke. Kierounslit romeocras.

Bupycel — HexiieTouHble (DOPMBI KU3HH U OOMUTaTHBIE Mapa3uThl. CTPOSHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yuxn JHK-codepocawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3a0oineBaHusi ueloBeKa, JKMBOTHBIX, pacrenuil. CIIMJ, COVID-19,
COIMATILHBIC U MEIUIIMHCKHUE TTPOOIICMEI.

buoungopmamuka: unmeepayus u ananuz donrvuux maccugos («bigdata») cmpykmypHuvix
buonocuueckux oannvix. Hanomexnonoeuu 6 6uonocuu u meouyune. [lpoepammupyemvle pynkyuu
benxos. Cnocobvl 00cmasku 1eKapcma.

JdemoHcTpauuu

[Moptpetst: H. K. Konsuos, /. . UBanoBCKuUI.

Tabmuubr  u  cxembl: «buocunres Oenka», «['enermueckuid kom», «Bupycsi»,
«bakrepuodarm.

Tema 8. ’/KuzHeHHbI UK KJIETKH (64)




Knerounsiii 1muki, ero mepuonasl U perymsius. Matepdasza m muto3. OcoOeHHOCTH
MPOIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHuecKuii
(MOCTMHUTOTHYECKUM), CHUHTCTUYECKHH W TOCTCUHTETUYCCKUHA (MPEMUTOTUYCCKUNA) TEPUOIBI
UHTEp(a3bl.

Marpuunbii  cunte3 JHK — permmkamus.  [lpunmuner  perumkanvu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CUHTE3, aHTUIAPAUIETBHOCTh. MeXxaHu3m
permukanuu JJHK. Xpomocombl. Ctpoenune xpoMocoM. Tenomepsl U TenoMepaza. XpoMOCOMHBIHN
Ha0Op KJIETKU — KapuoTun. JMIIOMAHBIA U ramiouaHbil Habopbl XpoMocoM. ['oMooruuHbIe
XpoMocoMmsl. [10710BbIE XPOMOCOMBI.

JHenenne kneTkn — MuTo3. CTaguu MUTO3a U MPOUCXOMSIINE B HUX MPOIECCHL. THIIbI
muto3a. Kaproknnes u nutokuHes. buomornueckoe 3HaueHHE MUTO3A.

Perynsiust MUTOTHYECKOTO IHMKIA KIeTKU. [Iporpammupyemasi KieTouHas THOENb —
aronTo3.

Knerounoe si1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemka» — obuoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanun

Tabnuipl U cxeMbl: « KU3HEHHBIA LUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Penmukanms [JJHK».

O6opyaoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: « MUTO3 B KJIETKaX KOpEIIKa
TyKay.

JlabopaTopuasi padora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax).

Tema 9. Ctpoenne u pyHkuun opranuzmosn (174)

buonoruueckoe  pasHooOpaszue  opraHu3zmMoB. OJHOKJIETOYHbBIE, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEEATEIIbHOCTH OJTHOKJIETOUYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKIIETOUHBIE BOJOPOCIH, IpYTrue MpOTUCTH. KomoHuampHbIe
OpraHU3MBl.

B3anmocBsA3b yacTeil MHOTMOKJIETOYHOTO OpraHu3ma. TKaHu, Opranbl U CUCTEMBI OPTaHOB.
Opranusm Kak enusHoe menoe. ['omeocras.

Txanu pacrenmii. Tumel pacTUTETBHBIX TKaHEi: oOpa3oBarenbHas, IOKPOBHA,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHMs, (PYHKUIMHA U PacCHOIOKEHUs
TKAaHEH B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX UM 4YeJlOBEKa. THWIBI JKUBOTHBIX TKAaHEH: JIUTEIUalIbHas,
COCIMHUTEINIbHAS, MbIlIeuHasi, HepBHas. OCOOCHHOCTH CTPOCHUS, (PYHKIHMA U PaCIOIOKEHUS
TKaHEH B opraHax KMBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHbIE ¥ reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuil. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy:kHbIil 1 BHyTpeHHHI ckeneT. CTpOEHUE U TUIbI COSAUHEHUS
KOCTEH.

JIBiokeHue OpraHu3MoB. J[BHKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE€, pECHUYHOe. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONMHU3MBbI M HACTHH.
JIBuKeHHEe MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlieuHas cuctema. Pedrexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Tutranue opranu3moB. [lornoiienne BOJIbI, YIJIEKUCIOTO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHussMU. [luTtaHue >KMBOTHBIX. BHYTpHIIONOCTHOE W BHYTPHUKJIETOYHOE IHUIIEBAapEHUE.
[luraHue MO3BOHOYHBIX XMUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. [luiieBapuTenbHbIe
»enespl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacrenuit. Jlpixanue xuBoTHbIX. J{uddysus ra3os yepes
MOBEpXHOCTh KIeTKU. KokHoe apixanue. JlprxarenabHas MOBEepXHOCTh. XKaGepHoe M JEroyHoe




JIbpIXaHue. JlpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOKHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHas cucTeMa 4YesoBeKa. MexaHu3M
BEHTWISILIUY JIETKUX Y NITUI U MIIEKONUTatomuX. Perynsanus apixanus. [{pixaTenbHble 00bEMBI.

TpaHcnopT BelleCcTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUU. TpaHcropT
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M dYenoBeka. Cepjle, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOparieHwus.
OBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX.
Pabora cepaua u e€ perymsimus.

Brinenenne y opranusmoB. Beimenenwe y pacteHuil. BblnenieHwe y KHBOTHBIX.
CoxparutenbHble Bakyosu. Opransl BoiienaeHus. @UiabTpalys, ceKperus 1 00paTHOE BCachbIBaHHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BbiAeNneHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOM U
BBIIEJIUTENIbHON cucTtemMamu. BblneneHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukm.
Crpoenue u pyHknonupoanue Heppona. OOpa3oBaHHE MOYH Y YEITOBEKA.

3ammra y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cnopbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allliTa Y MHOTOKJIETOUHbIX pacTeHui. KyTukyma. CpeacTBa macCUBHOM U
XUMHYECKOM 3aiUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M X TPOU3BOAHBIE. 3alIUTa OpraHu3Ma
or Oonesneil. MMMmyHHas cucrtema uenoBeka. KIETOUYHBII M TyMOpaJbHBIH HMMMYHHTET.
Bpoxa€éuapli W TpHOOPETEHHBIM  CIEMPUYSCKUNA HUMMYHUTET. Teopus KIOHAIBHO-
cesnektuBHOro ummynurera (I1. Opnux, ®. M. beprer, C. Tonerasa). BocnianurenbHble OTBETHI
opranu3moB. Posb Bpok1IEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisiius y OpraHu3MoB. Pa3npakuMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMoCTh W peryisiius y pacTeHuil. POCTOBbIE BEemIECTBA U UX
3HAUEHHUE.

HepBHas cuctema u pedrextopHas peryisius y XKUBOTHbIX. HepBHasi cucrema u eé
OTJENbl. ODBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nayra. besycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHas perynsuus M SHAOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKernesbl
OHIOKPUHHOW CHCTEMBI M MX TIOPMOHBI. JlelicTBUE TOpMOHOB. B3auMOCBs3p HEpPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctema.

JdemoHcTpauuu

Hoptper: U. I1. [TaBnos.

Tabmuiel 1 cxembl: «OTHOKIETOUYHBIE BOJIOPOCHN», «MHOTOKIETOYHbIE BOIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHUCTEMBbl OPraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHM pacTeHUN»,
«KopueBrie cuctembr», «Ctpoenme cTebnss», «CTpoeHHE IHMCTOBOM IUIACTHHKMY», «TkaHuU
KUBOTHBIX», «Ckener 4yenoBeka», «llumeBapurenpHas cucrema», «KpoBeHOcHas cucreMay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «MplmeyHnas cucremay,
«BprgenurenpHas cucremMa», « DHIOKPUHHAA cucTemay, «CTpoeHue MbIIby, «MMyHUTETY,
«KnmeynononoctHele», «CxeMa NUTaHusA pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rufips», «CTpoeHHEe IIaHapun», «BHYyTpeHHEE CTPOEHHUE J0XKIEBOIO
yepBs», «HepBHas cucrema psid», «HepBHas cucrema usarymkn», «HepBHas cucrema
npecMmblKaromuxcs», «HepBHas cucrema nTuny, «HepBHasg cucrteMa MIIEKONUTAIOLINX,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opy10BaHKe: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaThl OJAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, )KUBBIE
9K3eMILUIAPbl KOMHATHBIX PAaCcTEHH, repOapuu pacTeHUN pa3HbIX OTAENIOB, BIAXKHBIE MIperapaThl
KUBOTHBIX, CKEJICTHI T0O3BOHOYHBIX, KOJUIEKIIMU OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opyAoBaHKE JIJIsl IEMOHCTPALIMK TTOYBEHHOTO U BO3AYIIIHOTO MUTAHUS PACTEHUH, paclierieHus
Kpaxmaiia ¥ OelKoB Mo AeWcTBUEM (EepMEHTOB, 000pyI0BaHHE ISl AEMOHCTPAIMU OIBITOB IO




U3MEPEHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKECHHUI, MOJEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JladopaTopHasi padoTa «/3ydyeHne TKaHEH pACTEHUID.

JladopaTopHas padora «/I3yueHne TkaHel KUBOTHBIX».

JladopaTopHasi padoTa «/3ydyeHrne OpraHoB IBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoKeHNe U pa3BUTHE OPraHU3MOB (84)

®opMBI pa3MHOKEHHS OPTaHU3MOB: OecIoyioe (BKII0Uast BEreTaTUBHOE) U MOJI0BOE. Buibl
0ecIoIoro pa3MHOKEHUS: TIOUKOBAaHUE, CIIOPYJIAIHS, (pparMeHTals, KIOHHPOBAHHUE.

[TonoBoe paszmuHoxkeHue. llonoBeie kneTkw, uiau ramerbl. Meho3. Craguu Meiio3sa.
[ToBenenue xpomocoMm B Meinose. Kpoccunrosep. buonornyeckuii cMbICi Mei03a U MOJIOBOTO
nporecca. Meio3 u ero MecTo B dKHU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpensaponpimeBoe  pasButhe. I'ameroreHes y JKHBOTHBIX. IlosioBble  Keme3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieTOK. CriepmatoreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

OmogoTBOpeHrEe U AMOPHUOHANIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OMIIOOTBOPEHUSI:
Hapy>KHOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoecenes — 00ua uz 2nauvix npodiem smopuonozuu. Konyenyus mopgozenos u
mooenu mopghozenesa. Craguu >MOpHOreHe3a JKUBOTHBIX (Ha TpuMepe JIArymku). Jpooienue.
Tunel apoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munvi
onacmyn. OCoOEHHOCTH JPOOJCHUS MIICKOTHUTAIONINX. 3apOABIIIEBBIC JTUCTKUA (TaCTPYJISAIINS).
3akiagka OpraHoB M TKaHEW M3 3apoAbILNIEBBIX JMCTKOB. B3anMHOe BIusSHUE 4acTel
Pa3BUBAIOIIETOCs 3apo/Iblia (IMOpHUOHATbHAS UHAYKIIMS ). 3aKiIaKa [JIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUUYECKUX B3aUMOACHCTBUII reHOB. BinsiHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3IuuHBIX (PAaKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct u pasButHe XuBOTHBIX. [locTaMOpuoHanbHbIi mepuox. IIpsmoe u Hempsimoe
pazButue. Pa3Bute ¢ meramMopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSMOIO PA3BUTHSI, UX PACIIPOCTPAHEHUE B MPHUPOJE.
Tunel pocta XUBOTHBIX. akTOpbl PETYJSIIUM pPOCTAa KUBOTHBIX U 4yenoBeka. Craguun
MOCTAMOPUOHAILHOTO PA3BUTHS Y JKUBOTHBIX M ueloBeKa. [lepuojibl OHTOreHe3a YelOBEKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe MPOLECCHI.

PasmHoxxenune u paszputue pacteHuid. ['amerodut m cmopodur. Meiio3 B XKH3HEHHOM
nukie pacrennit. OOpa3oBaHue cCrmop B IIpolecce Meno3a. [aMeTroreHe3 y pacTeHHI.
Omnjao0TBOPEHHE U Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MoB. JIBOWHOE OIIOAOTBOPEHHUE Y
IIBETKOBBIX pacTeHui. OOpa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryIsIIUU OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMmoHcTpanmumn

Hoptpetst: C. I'. Hapamun, X. [lIneman.

Tabnuipl u cxembl: «BereraTuBHOE pa3zMHOKEHHE», « TUIIBI OECIOIOT0 Pa3MHOKEHHUSD,
«Pa3MHOXEHHE XJaMHJIOMOHAIbD», «Pa3sMHOXKEHUE OIBrJEHb», «Pa3zMHOXEHHE THUAPHBDY,
«Meios», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHUEKIETKH W CIIepPMaTO30UIa»,
«OcHOBHBIE cTaNKU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHe», «PazBuTre MaliCKOro xKykay,
«Pa3Butne capanum», «Pa3Butme nArymku», «JIBOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX
pacteHui», «CTpOE€HHE CEeMSH OJHOJOJIBHBIX U JBYAOJBHBIX pacTeHUN», «KM3HEHHBIH LUKII
MOPCKOW KamyCTbl», «JKU3HEHHBIN [IUKII MXa», « KU3HEHHBIN UK MATOPOTHUKAY, « KU3HEHHBIN
LUKJI COCHBDY.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpenapaThl SUIEKIETOK U CIEPMATO30HU10B,
Mozeib «L{UKII pa3BUTHS JIATYILIKWY.

JlaGopaTopHasi padora «M3ydyeHue CTpOEHUA TOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOITpenaparax».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB (24)




Hcropust craHOBiIEHWsST W pPa3BUTHs TEHETUKM Kak Haykh. PaGoter ['. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B Pa3BUTHM TeHETHKH. Pabotsr H.
K. Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®dununyenko, H.
B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHIATHUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbl, albTEPHATUBHbIC NPHU3HAKH, JIOMUHAHTHBIH W PEIECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JUHUS, THOPUABI, TeHOTHUN, (eHoTurl. OCHOBHBIE METOIbl T€HETHKHU:
rHOPUIOTIOTHYECKUH, IUTOIOTMYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JdeMmoHcTpanmumn

Hoptpetst: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benozepckuit, I'. J[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabauipl 1 cxembl: «MeTObI TeHETUKI, «CXEMBI CKPEITHBAHUS.

Tema 12. 3akoHOMepHOCTH HacJIeACTBeHHOCTH (124)

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €AMHOOOpasus
TUOpUIIOB TEepBOTrO TOKoJieHus. [IpaBwino momunupoBaHus. BTopoit 3akoH MeHpenss — 3aKoH
pacieruieHus Mpu3HakoB. [luTonoruueckre 0CHOBBI MOHOTHOPHUIHOTO CKpemrBanus. [ umoresa
YUCTOTHI TAMET.

Ananuzupyromiee  ckpemmBaHue.  [[pomMexyTO4HBIM  XapakTep  HAcJeJOBaHUA.
Pacmenenue npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurnOpunHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rNueckre OCHOBBI AUTHOPUAHOTO CKPEIIUBAHMUS.

CueruieHHOe HacenoBanue rmpu3HakoB. Paboter T. Moprana. CueniieHHOe HaclieI0BaHNe
TE€HOB, HAPYLIECHUE CLEIUICHHS MEX1y TeHaMu. XpOMOCOMHas TEOpHUsl HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHHU3M OIPENEICHHs I0J1a. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['OMOramMeTHbIi M TeTeporaMeTHhIM MoJ. ['eHeTuyeckass CTPYKTypa IMOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HaKoB, CIEIUICHHBIX C TOJIOM.

I'enoTun kak menoctHas cucteMma. llneldoTponusi — MHOXKECTBEHHOE [I€MCTBUE TEHA.
MHoxecTBEeHHbIN ajuienu3M. B3aumopeilcTBue HeayeNnbHBIX TIeHOB. KOMILIEMEHTapHOCTD.
Onucrtas. [Tomumepusi.

I'eHeTMYECKUI KOHTPOJIb pa3BUTUS PACTEHUM, JXUBOTHBIX M YEJIOBEKa, a TaKxKe
(bU3MOIIOrNYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX QyHKIU. [ eHeTHnyeckne MexaHu3Mbl
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TAPa3HT» U «XO3SIMH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M M3MEHEHUS HAcJeICTBEHHON MH(GOpMaluu B MOKOJCHHSIX
KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanmumn

IToprpersr: I'. Mennens, T. Mopras.

Tabmuibl u cxemsl: «IlepBbiit u BTOpol 3akoHBl MeHnens», « TpeTuit 3akon Menaens»,
«Ananuzupyoniee ckpeuuBanue», «HemnonHnoe gomunrpoBanue», «ClemyieHHOE HAaClleJOBaHUE
MpU3HAKOB Y apo3oduib», «I'eneTuka nonay, «Kapuorun yenoekay, «Kapuotun apo30puiibn,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajuiean3my», «B3anmoielicTBre reHOBY.

OO0opyaoBaHue: MOJIETb ISl IEMOHCTPAIIMKM 3aKOHOB €AMHO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUS] U PACILICIUICHUS! MPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMHM 3aKOHA HE3aBUCHUMOTO
HACJIEJI0BAHMS MMPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIE0BAaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

IIpakTnyeckas padora «/3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIWBAHUS Y
JIPO30(UITBD».

IpakTnyeckas paodora «l3ydeHue pe3yabTaToB IJUTHOPHIHOTO CKPEUIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH (64)

BzaumopeiictBue renotuna u cpeabl npu GopmupoBaHuu ¢eHotumna. M3MeHYnBOCTDH
npu3zHakoB. KayecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEJICTBEHHAs U HACJIEACTBEHHASI.




MonudukanronHas u3sMeH4UBOCTh. Ponb cpenbl B hopmMupoBaHuHM MOAU(DUKAIIMOHHOM
n3MeHunBOoCcTH. HopMma peakuuu npusHaka. BapuanMOHHBIM psii M BapualMOHHAs KpuBas
(B. Uoranncen). CpoiicTBa MoIu(pUKAIIMOHHON H3MEHUYHUBOCTH.

I'enorunuueckas wn3MeHUYUBOCTL. (CBOKWCTBA TE€HOTUIIMYECKOW WM3MEHUYMBOCTU. BUIbI
FeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunaTtuBHas n3aMeHYMBOCTh. Mei03 1 MOJI0BO Mporecc — 0CHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHON U3MEHUYMBOCTH B CO3[JaHUM T€HETUYECKOTO pa3HOOOpa3us
B IIpejieiax OJIHOTO BUJIA.

MyTanuoHHass M3MEHYUMBOCTh. Buabl MyTanMii: reHHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE W MHAYUMPOBAaHHBIE MYTalMHU. SIEepHbIE M LUTOIIa3MAaTUYECKUE MYTallUHU.
ComaTuyeckue W MOJOBble MyTanuu. [IpuyuHBl BO3HUKHOBEHHMS MyTauuil. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHX
psanoB B HacieactBeHHOW wu3MmeHunBocTH (H.M. BaBwiioB). BuesnepHas HM3MEHYHMBOCTH H
HACJIEJCTBEHHOCTb.

Onucenemuka u 3nU2EHOMUKA, PONb INUSEHEMUYECKUX (PaKmopos 8 Hacie0o8aHuu u
UBMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOB.

JdemoHcTpanun

Hoptpetst: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabaumpl u  cxembl: «Buabl u3MeHuuBOCTHY», «MoaudukanmoHHas HW3MEHUYUBOCTHY,
«KomOuHaTHUBHAS H3MEHYHBOCTEY, «Meiio3y, «OriogoTBopeHuey, «I eneTnaeckue 3a00eBaHus
yeoBeKkay, « Buapl myTanuiin.

OOGopynoBaHue: )KUBbIE W repOapHbIe JK3eMIUISIPHl KOMHATHBIX PACTCHHH, PHUCYHKU
(doTorpadgum) )KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopunast  pa6ora «lccrienqoBaHre — 3aKOHOMEPHOCTEH  MOIU(DUKAITMOHHON
M3MEHYMBOCTH. [locTpoeHrEe BapUalIMOHHOTO PSJia U BAPUAITMOHHON KPUBOI.

Tema 14. I'eneTnka 4esioBeka (34)

Kapuotun uenoBeka. MexayHaponHas MporpamMma MCCIEIOBAHHUS TI'€HOMA 4YeJIOBEKa.
MeTonbl M3y4YeHHS TEHETUKH YENIOBEKa: TeHEaTOrHueCKuid, OJU3HEIOBBIN, [IUTOTCHETUICCKHA,
MOMYJIALMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-reHeTnYecKuil. COBPEMEHHOE Ompe/esieHue
TE€HOTHIIA: OJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM Ynciie ¢ oMo [111P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YellOBEKa.
bone3nu ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThIO. 3HAUYEHUE MEAUIIMHCKONW T€HETHUKH B
MPEIOTBPALICHUH M JICUEHUU T'eHETUYECKHUX 3a00JieBaHMN YeloBeKa. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIC KIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTUUECKUE aCIIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue GaxToOphl MOBBINICHHONW YYBCTBUTEIHHOCTH UYEIOBEKa K (pU3MUEeCKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYyKaromlell cpenpl. l'eHeTnueckas MNpeapacnoyioKEeHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanun

Tabmuimpel u cxeMmbl: «Kapuotun denoBeka», «MeToabl U3YUCHHUS TEHETHKH YEIOBEKAY,
«"eneTnueckue 3a00JI€BaHUs YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexkuusi opranuzmMoB (44)

JlomecTukanmsi W CEJCKIHUs. 3apOKICHUE CEJIEKIMU M JIOMeCTHKaluu. YdeHue H.
. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOr000pasusi KyJbTypHBIX pacTeHuil. Poib
CEJIEeKLIMH B CO3JaHUU COPTOB PACTEHUN M MOPOJ *KUBOTHBIX. CopT, mopoja, mramM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacliencTBeHHOM n3MeHunBoctu H. WM. BaBuiioBa, ero 3Hauenue ist
CEJICKIIHOHHOM paboTHI.

Metobl ceneKnoHHO# padoThl. MIcKyccTBEHHBII 0TOOP: MacCOBBIN M MHIMBUAYAJIbHBIN.
Dtanbl KOMOMHAIIMOHHOW celeKnuu. VcrbiTanue mpou3BoAMTENIed MO moToMcTBY. OTOOp MO
TEHOTHUITY C IMTOMOIIBIO OIIEHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHITY C TIOMOIIIBIO aHAIN3a
JHK.




HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKH MyTareHe3 KaK WCTOYHHK MYTallMid y KyJIbTYpPHBIX (DOPM OpPraHHU3MOB.
Hcnonp30BaHne TEHOMHOTO PEAAKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK i momyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJIeKIUU.

[lonyuyenne mnonumnonnoB. BHyTpuBumoBas rubpuauzanus. bauzkopojacTBeHHOE
CKpeIlMBaHKe, WK UHOpUIUHT. HepoaCcTBEHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbl. Mcnonb3oBaHnue rerepo3uca B cenekiuu. OtganéHHas rubOpuau3alus.
[Ipeononenue Oecroausi MEXBHUAOBBIX THOPUAOB. JIOCTHMKEHHS CENEKIUUW pPACTCHUU U
KUBOTHBIX. «3€1€HAs PeGONIOYUSLY.

CoxpaHeHre M U3yUY€HHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX
poauyeil 15 CO37]aHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcami CenbCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUIeCmEYIOUUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM yucie ¢ NPUMeHeHUeM CO8PEMEHHbIX Memo008 HAYYHbBIX UCCAe008aAHUL, Nepedosbix uoell u
NnepCcneKmuBHbIX MexHON02Ul.

JdemoHcTpauuu

[Moptpets: H. . BaBuiios, Y. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsiHeHKO.

Tabauiel u cxeMbl: «L{eHTpBI TPOUCXOXKIEHUSI U MHOT000pa3ust KyJIbTYPHBIX PACTEHUID,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACIEACTBEHHOM HM3MEHUYMBOCTH», «METOIBI CeleKIuny,
«Otnanéunas rubpuauzanus», «MyTtareHes».

JlabopaTopHasi padoTa «/I3ydyeHre METOIOB CENEKIIUN PACTEHUI.

Tema 16. buoTexXHOI0THUS ¥ CUHTeTHYecKasi Ouosiorus (44)

OOBbeKThI, HCMONb3yeMble B OHMOTEXHOJOTMHM, — KJIETOUYHbIE M TKaHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OHOTEXHOJIOTHS: XJIeOOIeYeHHe,
MOJTyYEHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENNE. MUKpoOrogoruueckuii cuures. OObeKThI
MUKPOOHOIOTUYECKUX TeXHOIOoTrHi. [Ipon3BoIcTBO OenKka, aMUHOKUCIOT ¥ BUTAMHHOB.

Co3naHue TEXHOJIOTMM M HMHCTPYMEHTOB  IIEJICHANPABIEHHOIO M3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C II€JIbIO TOJYYEHHS] OPraHU3MOB M X KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpeYaronifecs B NpUpoae OMOCUHTETUUYECKHE My TH.

Knerounas unxeHepus. MeToapl KyJabTypbl KIETOK U TKaHEH pacTEHUN M KUBOTHBIX.
Kpuobanku. Comatuueckass ruOpuam3anis W COMATHYECKHUH 3MOpuoreHe3. lMcmosp3oBaHue
rarioOu/IoB B CEJIEKIMM pacTeHuil. [lonyyenue MoHOKIOHATbHBIX anmumen. Hcnoavzosanue
MOHOKJIOHANbHBIX U NOAUKIIOHANbHBIX aHmumeil 8 mMeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHWLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTO[ TpaHCIUIAHTALMM SIEP
KJIIETOK. TexHonozuu 0300posieHus, KyIbMUSUpOBaHUs U MUKPOKIOHAILHO2O PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpOMOCOMHAs ¥ TeHHasl UHKEeHepHsi. VICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYHUPOBAHHE
pexomOuHanTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos. JloCTHXKEHUS M TIEPCIIEKTUBBI
XPOMOCOMHOW M TEHHOM WHXEHEPUU. OKOJIOTHUYECKHE U DJTHUYECKHE TPOOJIeMbl TEHHOU
WHXEHEPUHU.

Menununckue 6norexnonoruu. [loctrenomuas mudposas meaununa. [ILP-muarnocruka.
MeTab010MHBIHM aHATH3, TEHOLICHTPUYECKHI aHAIU3 MPOTEOMa YeJIOBEKa JIJIS OLIEHKHU COCTOSHUS
ero 370poBbs. Mcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nMonHxeHepus
TS pa3paboTKH (hyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUSI KOMILJIEKCHBIX
TKaHeW COYEeTaHHWEM TEXHOJOTHH TPEXMEPHOTO OMONMPUHTHHTA U cKadOJIIUHTA IS PEIICHUs
3a]1a4 NePCOHAIU3UPOBAHHON MEIUIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IENbI0 OOecredeHnss KOMOMHHPOBAHHOW 3aIIUTHI OT
Bo3Oyauteneii OPBU, ycraHoBiIeHHE MOJICKYJIAPHBIX MeXaHu3MOB (yHknuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHbIe 3a00JIeBaHUS YEIIOBEKA U KHUBOTHBIX.

JdemoHcTpauuu

Tabmuipl ~ u cxeMsbl: «Mcronb30BaHe  MUKPOOPraHU3MOB B IIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «Kitlerounas nHxxeHepus», «l eHHast HHXEHEpUsD».




11 KIIACC - 102 YACA

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIOIHOHHBIX NPeACTaBIeHU B OuoJioruu (44)

OpomonnonHas teopus U. JlapsuHa. [Ipeanockuiku BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4Has JedaTenbHocTh Y. JlapBuHa.

JBuwkyuie cuwibl 3BomonMM  BuAoB 1o Y. JlapBuHy (BbICOKash HMHTEHCUBHOCTD
pPasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUMBOCTh, Oopbba 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuaTeTndeckoit Teopun 3Bomtonuu (CTD). HeliTpansHas TEOpUs SBOIIOIHH.
CoBpeMeHHas SBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHWE DBOJIFOIMOHHOW TEOpUH B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpanumn

Hoptpetsl: Apuctrorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. {apsuH, C. C. YerBepukosn, 1. 1. lImansraysen, . Xonnein, . K. benses.

Tabnuier u cxembl: «Cuctema xuBoil npupos! (o K. JIunuero)», «JlecTHUIIA KHUBBIX
cymects (1o Jlamapky)», «Mexanusm hopMUPOBaHHSI TPUCTIOCOOTICHUHN Y PACTEHUHN W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nmyremectsus Y. Jlapsuna», «Haxoaku Y. lapsunay,
«Dopmbl 60pKOBI 3a cymecTBoBaHue», «I1opoasr romy6ei», « MHOrooOpasue KyabTypHBIX (GopM
KarmycTe», «llopoasl MOMAImIHUX KUBOTHBIX», «Cxema o00pa3oBaHHS HOBBIX BHUAOB (IO
Y. JapBuny)», «CxemMa COOTHOIIEHUS IBIDKYIIUX CHJI IBONIONUN», «OCHOBHBIC IOJIOKEHUS
CUHTETUYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MuxkposBoJonus u eé pe3yabrarsl (1449)

[Monynsiuust Kak 3JeMeHTapHas eauHuIa 3Boitound. COBpEeMEHHBIE METO/bl OLIEHKHU
TeHETUYECKOTO pa3Ho00pa3us U CTPYKTYphI nomyJssaiuil. U3menenue reHooH1a MOMyISIUHN KakK
AIIEMEHTAapHOE SBOJIIOIMOHHOE SIBJIEHHE. 3aKOH TIeHeTudeckoro paBHoBecus JIx. Xapau,
B. Baitn6epra.

OneMeHTapHble (DAKTOpHl (IBMKYIIME CHIIBI) SBOJIONMUA. MyTallMOHHBIN mpoliecc.
KomMOuHaTuBHas H3MeHYHBOCTH. Jlpetid) TeHOB — cityuyaiiHbie HEHAITPaBICHHBIC N3MEHECHHSI YaCTOT
ameneid B momyisinusix. Dddext ocHoBarens. dppgexm Oymouiiounoco eopaviuwika. CHudicenue
2EHeMUUecKo20 pazHooobpasus: npuuunsl u cieocmsus. llposenenue s¢hghexma opetigha eernos 6
oonvwux u  manelx nonyiayusax. Murparmu.  M3onmauus  momymsnmii:  reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMooTHYecKast (pEernpoyKTUBHA ).

EcrecTBeHHBI 0TOOp — HampaBisiomui (akTop 3BoOIOUH. POPMBI €CTECTBEHHOI'O
oTOopa: IBWXKYIIMHA, CTAOWIM3UPYIOIMINNA, pa3pbiBarommil (au3pyntuBHbIi). [lomoBoit otbop.
Bo3HukHOBEHME U 3BOJIOLMS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[IpucnocoO0aeHHOCT, OPraHU3MOB KaK pe3ysibTaT MHKpPOAIBOJIOLMU. BoO3HHKHOBEHHE
pUCTIOCOOICHUH Y Opranu3MoB. ApoMop¢o3bl 1 uanoanantauuu. [Ipumeps! npucrnocodaeHuit y
opraHu3MoB: Mopdomornueckne, (QUINOIOTHIECKHE, OHOXUMUYECKHE, ITOBEICHYCCKUE.
OTHOCHUTENBHOCTD MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHUKPOIBOJIOIHH.
Mzonsmust — xmoueBoil ¢(akrop BumooOpazoBanus. I[lytm M crmocoObl BHIOOOpa30BaHMSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monuronu3anus, THOpUAN3anus). JJTUTeTbHOCTh SBOTIOIMOHHBIX TIPOIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO00pa3usl.

Ponp 3BomoLMOHHON OHONOTMUM B pa3pabdOTKe HAy4YHBIX METOJIOB COXpaHEHHS
O6unopazHooOpasus. MUKPOIBOJIONUS U KOIBOJIOLUS TMApa3sHUTOB M MX XO035eB. MeXaHU3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI 0OPHOBI C HEH.

JdemoHcTpauuu

[Moptpetst: C. C. YerBepukos, 3. Maiip.

Tabnuibl u cxembl: « MyTallMOHHAsI U3MEHYUBOCTHY, «IloMmynsimoHHast CTpyKTypa BUIay,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «/IBwKyIue CHIIBI  DBOJIIOIIUNY,
«OKOJIOTHYECKasT M30JSLUS TOMYJISIIUKA ceBaHCKOM ¢openn», «['eorpaduueckas wuzomAnus
JUCTBEHHMIIBI CUOUPCKOM U JTUCTBEHHUIIBI AaypcKoii», «[lomyasionHbie BOIHBI YHUCIEHHOCTH




XUIIHUKOB U KepTB», «Cxema [eHCTBUS ecTeCTBEHHOro oroopa», «Dopmbl OGoprOBI 3a
CYyILIECTBOBAHUEY, «naycrpuanbHbIii MEJIaHU3M, «Kusbie HCKOIIaeMBbIe,
«ITokpoBUTENBCTBEHHAsI OKpacka »UBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIX»,
«Dusnonoruueckue agantanumny, «IIpucrmnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bugsl-noiiHukm», «CTpykTypa BuUga B npupojae», «CrocoOsl
BupooOpazoBanus», «l'eorpadpuyeckoe BUmOOOpazoBaHMe TPEX  BUAOB  JIAHABIILICH,
«IKOJOTHYECKOe BUI000pa3oBaHue BUIOB CHHHID, «llomummounsl pacteHui», «KarmyctHo-
peneyHbI THOPHUITY.

OO6opynoBanue: repoapur pacTCHUH, KOJJIEKIIMA HACEKOMBIX, dydesa ITHIl U 3Bepel C
npUMepaMu Pa3INYHbIX MPUCIIOCOONICHUH, Yydena NTHIl U 3BEpei pa3HbIX BUIOB, repdapuu
pacTeHui OJIM3KUX BUIOB, 00PA30BABIIMXCS PA3TMYHBIMH CIIOCOOAMU.

JlabopaTopHasi padoTa «BrIsBIeHHE H3MEHYUBOCTH Y 0COOEH OHOTO BUIAY.

JlabopaTopnasi padora «l3ydyenue apomMopdo30B M HIMOANANTAIMN Yy pacTeHH U
YKUBOTHBIX»

JlabopaTopnast pabora «IIpucnocobmenuss oOpraHusMOB U HMX  OTHOCHUTENbHAs
EJIeCO00Pa3HOCThY.

Tema 3. Makpo3Bosonus 1 eé pe3yJbTaThl (64)

Meroabsl u3ydeHUss MakpoldBoyouuu. llaneoHTonorMueckue METOAbl  M3YUECHHs
sBomonyu. [lepexonnbie popmbl U GUITOreHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue meronsl u3yuyeHus sBomonuu. CpaBHeHue (uopsl U QayHbI
MaTEepUKOB U 0CTpoBOB. bruoreorpaduyeckue obnactu 3emian. Buabl-sHIEMUKN U PETUKTHI.

DOMOpPHOIOTHYECKHE U CPABHUTEILHO-MOP(POIOTUIECKIE METOIBI U3YUCHHS IBOJIOIHH.
['eneTnyeckue MexaHU3Mbl SBOJIOLMHA OHTOTE€HE3a W NOSIBJICHUS SBOJIOLHMOHHBIX HOBIIECTB.
['oMonornyHbie U aHAJIOTUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJIeKyJIsIpHO-
FeHeTUYeCKrue, OHOXMMHUYECKHE U  MaTeMaTUYeCKUe METOJbl H3YYEHHS  SBOJIOIMH.
['omonornynbie TeHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHSI (PHITOTEHETUIECKIX JePEBbEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIIOLIMSI TEHOMOB.

OO0mue  3akOHOMEpPHOCTH  (TMpaBWiIa)  ABONMOUMU. [Ipunyun  cmeHvl  yHKYULL.
HeobOpatumocTs 3BOMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTh TEMITOB SBOJIOINH.

JdemoHcTpauuu

[Moptpetst: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkenb.

Tabnuipl u cxembl: «DUTOTEHETHYSCKUIA PST JIOMIAINY, K APXEONTEPUKCY», «3BEPO3yObIe
amepb», «Creronedans», «Punnodure», «CemeHHble mTanopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «Jlpeiid xoHTHHEHTOBY, «PenukTel», «HavampHble cTaauu SMOPHUOHAIBHOTO
Pa3BUTHS TIO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U AHAJIOTUYHBIE OpraHbly, « Py IMMEHTBI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI HYEJIOBEKAa M IIMMITaH3e», «[JIaBHBIE HampaBlICHUS
3BOMTIOINIY, «OO0IIHME 3aKOHOMEPHOCTH SBOTIOIIUI.

OO6opyaoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAeMBIX OCTaTKOB OPTraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJOTWYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:xaeHue u pa3puThe xku3Hu Ha 3emue (154)

HayuHble TUMOTE3bl MPOWCXOXKICHUS >KU3HM Ha 3emie. AOHOreHe3 W MaHCIEPMHUS.
JoHayuHble TpeACTaBICHUS O 3apOXIACHUU >KU3HHU (KpealnoHU3M). ['MIoTe3a MOCTOSHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnanmannanu, JI. I[Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTH.

OcHoBHbIE ATanbl HeOpraHudeckou soronuu. [lnanerapuas (reosoruyeckas) YBOJIOLHS.
XuMudeckasi IBONIONHS. AOWOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHUYCCKUX.
OnpiT C. Mumiepa u I'. FOpu. OGpazoBanue noinumepoB u3 MoHoMepoB. KoareparHas runoTesa
A. W.Omnapuna, rumnore3a mnepBuuHoro Oynpona JIx. XonjeilHa, TeHETHUYECKash TUIIOTE3a
I'. Ménnepa. Pu6osumer (T.Yek) u rumoreza «vupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE MMPOTOKIICTKH.




Uctopus 3emnm u meronsl e€ wu3ydeHusa. Vckomaemble OpraHM4ecKue OCTaTKH.
['eoxpononorust u e€ wmeronsl. OTHOCUTENbHAass ¥ a0COJIOTHAsT  T'EOXPOHOJIOTHS.
['eoxpoHoONOrnyecKas mKana: 30Hbl, Pbl, HEPHOJBI, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosrouny. 11osBIIeHHE U 3BOJIFOLHS NIEPBBIX KIIETOK.
Opontonusi Merabonu3Mma. BosHukHOBeHHE mepBbIX 3kocucteM. CoBpeMeHHblE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbiX Ha 3emuie coobmiectB. Ctpomaromuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue SyKkapuoT (CUMOMOTEHE3). DBOIIOIHMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxkaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  T'PYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONWUA BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(dO3bl PACTCHHI.
Boixon pactenuii Ha cyury. [losiBlIeHne criopoBbIX pacTeHU U 3aBOeBaHUE UMU CyIId. CeMEHHbIE
pactenus. [IponcxoxieHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE ATambl ABOJIOIHUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaOBbBIC
KUBOTHBIE. JKH3HBb B BOJIC. DBOJIIONUS TTO3BOHOUHBIX. [IpoucxoxkaeHne aMmpuOnii U pernTuimii.
[Tpoucxoxkaenne miekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIITH.

PazBuTue xu3HM Ha 3emiie 10 ApaM U MEPUOIAM: apXeid, MPOTEPO30H, MaIeo30M, ME30301,
KaifHo301. O011ast XapaKTepuCTHKA KJIMMaTa U ITe0JIOTHYECKUX nporeccoB. [losBiaeHne u paciser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHS M BIIMSHHE Ha Ta30BbIM COCTaB
aTMochepshl.

MaccoBble BBIMUPAaHHUS — JKOJOTMYECKHE KpU3UCHI mponutoro. IlpuunHbel u ciencteus
MaccOBBIX BbIMUpaHU. COBPEMEHHBIH HKOJOTHUECKUH KpU3HC, ero ocoOeHHocTH. [Ipobiaema
coxpaHeHHus Onopa3zHooOpasus Ha 3emiie.

CoBpeMeHHas cuCcTeMa OpraHMYecKoro Mupa. [IpuHIHIEI KIaccuUKauy OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpaunu

[Moptpetel: @. Penu, JI. Cnayannanu, JI. [lacrep, U. U. MeunukoB, A. . Omapun,
Jx. Xonpgeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuibl u cxembl: «Cxema onbita @. Peany, «Cxema ombita JI. [Tactepa mo nsydenuro
camo3apokJeHus ku3Huw», «Cxema omnbita C. Mumnepa, I'. FOpu», «OTtansl HeopraHudeckon
3BOJIOLMWY, «l'eoxpoHosornueckas mkana», «HadampHble 3Tanbel OpraHUYECKOM HBOJIFOLUNY,
«Cxema o0pa3oBaHUsI DYKapUOT MyTEM cuMONoreHe3ay, «CrucreMa >KkuBoi mpupo sy, «CTpoeHue
BHUpyca», «Apomopdo3sl pacTeHHi», «PuHHOPUTEY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroknerounsle Bojgopocinw», «Mxwm», «l[lanoporHukm», «l'0IOCEMEHHBIE pPACTEHUSY,
«Opranbl 1IBETKOBBIX pacTeHHi», «Cxema pa3BUTHSA JKUBOTHOTO MHPa», «ApoMopdo3s
KUBOTHBIX», «IIpocteitmume», «Kumeunonomnoctueie», «llinockue yepBu», «HUiaeHUCTOHOTHE,
«PwI10BI», «3eMHOBOAHBIEY, «IIpecmbikatomuecs», «Iltunpby, «Mnekonurarommue», «Pa3Butue
JKU3HU B apXEUCKON dpey», «Pa3BUTHE XKU3HU B INPOTEPO3OMCKOU 3pe», «PasBurue Xu3HHU B
MaJe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHasl CUCTEMa OPraHUYECKOro MUPay.

OGopynoBanue: repOapud  PacTCHUN PA3NIMYHBIX OTACIIOB, KOJUICKIIUM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HITIOKOKHUX, CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX, 4yueja NTUIl U 3BEpeH, KOJUICKIMU OKAMEHEJIOCTEH, IMOJIE3HBIX
HCKOIaeMbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

JlaGopaTopHasi padora «/3ydeHME U ONHCAaHUE MCKOIIAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «3ydenne 0coOOEHHOCTEH CTPOCHUS PACTCHU PA3HBIX OTIACIIOBY

IIpakTyeckas padora «l3ydyenne ocoOeHHOCTEHN CTPOEHNUSI TO3BOHOYHBIX KUBOTHBIX)

Tema S. IIpoucxo:kaenue yeaoBeka — antponoreses (10u)

Paszpnens! u 3anaun antponosioruu. MeTopl aHTPONOJIOTUH.




CraHoBJI€HHE TIPEACTABICHUN O MPOUCXOKICHUM YEOBEKAa. Peaurmno3Hbie BO33pEHUS.
CoBpeMeHHbIE HAyUYHbIE TEOPHUHU.

CxoncTBO 4enoBeka € JKMBOTHBIMHA. (CHCTEMAaTHYECKOE IOJIOKEHUE 4YeJIOBEKa.
CBuzeTeNnbCTBA CXOJCTBA UEJIOBEKAa C KUBOTHBIMHU: CpPaBHHTEIbHO-MOp(doioruueckue,
sMOpuosiornyeckue, (HU3N0I0ro-OMoXUMHUecKue, MoBefeHueckue. OTauuMs ueroBeKka OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxkymme  cuibl  (QakTOpel)  AHTPOMOTeHe3a:  OUOJNOTUYECKUE,  COIHAIbHBIC.
CooTHolleHre OMOIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauU aHTpoIoreHe3a. Pannue yenoBekooOpazHble 00€3bsIHbI (TIPOKOHCYJIBI)
Y paHHHME TOHTHbI — O0IIMe MPEIKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0AeH. ABCTPATONUTEKU —
JBYHOTHE INPEIKH JIoAch. UenoBeK yMenblid, epBble U3TOTOBJICHUS OpyAui Tpyna. HemoBek
MPSIMOXOISIIIIMI M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reinenbOeprekuii —
00IIMi MpeIoK HeaHIePTAThCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOro. YeloBeK HeaH1epTaabCKUl
Kak BHUJ JIIOJCA XOJIOJHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIMA, JEHUCOBCKHI
YeJI0BEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTrka 1 majaeoreHoOMUKa.

DBOJIIONHST COBPEMEHHOTO uejoBeka. EcTecTBeHHBI OTOOP B TOMYJISAIUSAX YEJIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IomynsauoHHbIe BOJTHBI, Apeiid reHOB, MUTPaLUs U
«3(dexT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOIO YeIOBEKA.

UYenoseueckue pacol. [lonsitue o pace. boinbiine pacel: eBporeouHast (€Bpasuiickas),
aBCTpasio-HerpouHas (PKBATOpHUAlIbHASI), MOHTOJIOWHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHWs 4YeloBeKa Mo TIuiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YelloBeKa K pa3HbIM YCIOBUSIM OKpY Karolen
cpensl. BiusiHue reorpadudeckoit cpeasl u apeiida reHoB Ha MOpPQOJOTHIO U (DHU3HOJIOTHIO
YeJI0BeKa.

MeXIUCUUIUTMHAPHBIE METOAbl B (U3MUECKON (OMOJIOTHYECKOW) AaHTPOIOIOTHH.
OBOJIIOIIMOHHASI ~ AQHTPOMNOJIOTUS M MAaJCOAHTPONOJIOTHSl  YEJIOBEYECKUX  MOMYJIALHMN.
buocouuansHble  WccienoBaHUS ~— NPUPOABI  4YellioBeka.  VccienoBaHue — KO3BOJIOIMH
OHMOJIOrMYECKOr0 U COLMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

Ioptpetst: Y. Hapsun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumpl ~ w  cxembl: «MeTonbl  aHTPOMONOTUN», «[ OOBHOW MO3T  YEJIOBEKay,
«UYenoBekooOpa3Hbie 00e3bsiHBDY, «CKeJeT 4enoBeKa M CKeJleT MHMMaH3e», «PyluMeHTsl u
aTaBU3MbD», «/[BIKyIIME CHUJIBI AHTPOMOreHEe3a», «DBOJIIOLIMOHHOE JPEBO YEIIOBEKay,
«ABCTpaJIONUTEK», «YHemoBeK yMemnbiiny», «HenoBek mpaMOXoAsaIuiy, «J{eHUCOBCKUN YETOBEK
«Heangepransup», «KpomanboHusy, «lIlpenku uenoBeka», «ITambl 3BOJIOLUUA YEIOBEKaY,
«Pacel yenoBekay.

OO6opyI0BaHME: MYJISKA OKAMEHEJIOCTEH, MTPEeIMETOB MaTEPUaTbHOU KYJIbTYpPhl IPEIKOB
4yesoBeKa, penpoaykiun (hotorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMH CIOKETaMH
MPOUCXOXKICHUSI YeloBeKa, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEIOBEKA, CKElleT
YeJI0BEKa, MOJENIb Yepera 4YejJOoBeKa M 4Yeperna IIMMIIAH3€, MOJENb KHUCTU YE€JIOBEKAa M KHUCTH
HIMMIIaH3€, MOJIEJIM TOpca MPEIKOB YEIOBEKA.

JladopaTopHasi paodora «/3ydueHue OCOOCHHOCTEH CTpPOEHUSI CKeJeTa 4YelOBeKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

Tema 6. Dxosorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBbIX CHCTEM € OKpY:Kaloulei cpenoi (34)

3apoxaeHue W pa3BuUTHE OSKojormu B Tpyaax A.I'ymGonsnara, K. @.Pymse, H.
A. CesepuioBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pazaensl u 3agaum skojoruu. CBsizb
HKOJIOTHU C IPYTUMH HayKamHu.

Metonast sxonoruu. [loneBbie HaOMIOACHMS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY KalOIIEH Cpe/ibl: JOKaJIbHBIMH,
PETHOHATILHBIN U T7100aTbHBIN.




3HaUYeHHE SKOJIOTMYECKUX 3HAHWM NI YEJIOBEKA. DKOJIOTMYECKOE MHUPOBO33PEHHUE KAK
OCHOBAa CBA3CH 4eJIOBEUeCTBA C MNpUponod. POpMHUpOBAaHUE DSKOJOTHYECKOH KYJIBTYpbl U
9KOJIOTHYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpaunu

Hoptpetsr: A. I'ym6onear, K. @. Pynse, H. A. CeeproB, DO. ['ekkenn, A. Tencnu, B.
H. Cykaués.

Tabauipl u cxeMbl: «Paznenst skonorum», «MeTtonbl 3kogorum», «Cxema MOHUTOPUHTA
OKPY’KaIOIIEH Cpeabh».

Tema 7. Opranusmsl u cpeaa odouranus (94)

Okonorudeckne GakTopbl W 3aKOHOMEpHOCTH ux gaeictBus. Kiaccudukanus
9KOJIOTUYECKHX  (DaKTOpoB:  aOMOTHYECKHE, OWOTHYeCKHe, aHTpomoreHHble.  OOmme
3aKOHOMEPHOCTH JAEUCTBUs dKosoruueckux (akropos. IlpaBuno muuumyma (K. npenrens,
1O. JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTCHOOMOHTHBIC OPTAHU3MBI.

Abunotnueckue paxTopbl. CBET Kak 3KoJorHuecKuil paxtop. [leiicTBrue pa3HbIX yuacTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYMIbl PACTEHUH M >KUBOTHBIX I10
OTHOILIEHUIO K cBeTy. CUrHasibHasi posib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sxosormueckuii ¢akrop. [lelicTBue TemmepaTypbl Ha OpPTaHH3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxxnocTh kak skosoruueckuit ¢gakrop. [Ipucrnocobnenus pacTeHUil K MOIIEPIKAHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHMid 1O OTHOUIeHHIO K Boje. IlpucnocoOnenus
’KUBOTHBIX K HN3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3JYIIHAS, MOYBCHHAs, TyOWHHAas
MOJIMTOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOEHHOCTH Cpel OOMTaHus
opraau3moB. [IpucnocobneHust OpraHu3MoB K )KU3HU B Pa3HBIX CPEIax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcroco0IeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHHUSM yCIIOBUH JKHU3HH.

Kusznennsie popmbl opranu3moB. [lonstue o xu3HeHHoi Gopme. KuzneHHnoie GopMbl
pacTeHuM: JepeBbsl, KyCTapHUKHU, KyCTApHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHUE TpPaBbI.
JKusnennsie GOpMBI KUBOTHBIX: THUIPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOCHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckne ¢daxtopbl. Bumbpl OMOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHITHUS,
XHUIIHAYECTBO, CUMONO3 1 ero Gopmbl. [lapazutusM, koomeparus, MyTyalu3M, KOMMEHCATH3M
(kBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne B3aumonmeWcTBUS  (TONMUYECKHUE,
dopudeckue, ¢dadbpuyeckue). 3HaYCHHE OMOTUYECKHX B3aWMOJCUCTBUN [UIsI CYIIECTBOBAHUS
OpraHU3MOB B cpesie ooutanus. [[pyuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpauuu

Tabauibl 1 cxeMbl: « IKOJIOTHUYECKHE (PaKTOpbl», «CBETOBOM CHEKTP», « IKOJIOTHUCCKHE
TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeMIOKPOBHBIE KUBOTHBIE», «XO0I0JHOKPOBHBIE
KUBOTHBIE», «DU3NOJOTHYECKUE aJaNTalluid >KUBOTHBIX», «Cpeapl OOUTaHMSI OPTaHU3MOBY,
«buonornyeckue putMely, «KuszneHHslie Gopmbl pacTeHuin», « KusHeHHbIE (OPMBI JKUBOTHBIX),
«JKOCHCTEMA IMIMPOKOIMCTBEHHOTO JIeca», «IKOCHCTEMA XBOMHOro yeca», «llenn nuranus»,
«XwumuudectBoy, «llapasutuzmy, «Konkypenmus», «Cumonosy», «KommeHcanmsmy.

OGopynoBanue: repOapud  PacTEHUH W IKUBOTHBIX, TMPUCIOCOOJIICHHBIX K BIUSHHUIO
pa3MYHBIX  OSKOJOTMYeCKHX (akTopoB, TrepOdapuu  CBETONIOOMBBIX, TEHEMIOOUBBIX H
TEHEBBIHOC/IMBBIX PACTEHUI, CBETONIOOMBBIC, TCHETIOOMBHIC W TEHEBHIHOCIHBBIC KOMHATHBIC
pacTteHus, repOapuu 1 KOJUJIEKIUHU TEIUIOT00MBBIX, 3SMIMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTECHHIH,
qyydejga MNTUI] W 3Beped, repOapuu pacTeHHW, OTHOCALIMXCS K THrpopuTaM, Kcepodpuram,
Me30¢uTaM, KOMHATHbIE PACTEHUS TaHHBIX TPYIII, KOJUIEKIIMH dKUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpemax, repbapuM M KOJUIGKIMHA PACTeHUHM M SKUBOTHBIX, OOJIAJAIOIIUX 4YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBUU >KM3HH, TepOdapuu M KOJUIEKUUU
pacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH KHUBOTHBIX, YYaCTBYIOIIUX B
pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBHSIX.




JlaGopaTopHas padora «BpIsBieHHE TPUCIIOCOOIECHUI OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnasi pa6oTra «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHHH M3 Pa3HBIX MeECT
oOuTaHUS»

Tema 8. Ikos0rusi BUAOB M nomyJasiiuii (94)

DKOJOrHYeCcKHe XapaKTepUCTUKH momysiuu. [Tomymsamus kak Ouonornyeckas cucTeMa.
Ponp HeomHOpomHOCTH cpenbl, (U3NYECKUX OaphepoB M OcOoOEHHOCTEW OWOJIOTHH BHIIOB B
(bopMUPOBAHNUN TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiuii. OCHOBHBIE MTOKA3aTEIH MOMYJISIIUH:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAas M IOJOBas CTPYKTYypa, POKAAEMOCTb, MPUPOCT, TEMII
poCTa, CMEPTHOCTh, MUTPALIUS.

DKoJjiornueckas CTpykTypa nomyssiiuu. OLeHKa YUCICHHOCTU MOomyJsinuu. J(nHamuka
NOMYJISIUNAU U €€ peryssinus. buotnueckuil moTeHuyan nonysinui. MoaenupoBanue TMHAMUKA
nonyysiuud. KpuBble pocta uyucieHHoctu mnonyisuuu. Kpusbsie BbDKHMBaHMs. Perymsius
YUCIIEHHOCTU TMOIYJISIIUA: pojb (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCAIIUX OT IJIOTHOCTH.
DKosorndyeckue cTpaTeru BUA0B (r- u K-ctpaterun).

[Tonsstne 00 »sKoMOTMYECKOW HUIIE BUAA. Mectoobutanne. MHOTOMEpHass MOJEib
skosornueckor Humu .M. Xarunacona. Pazmepsl skomorndyeckor HUM. [loTeHnmansHas u
peann3oBaHHas HULIU.

Bun xak cucrema nomynsiiuil. Apeanibl BUIOB. Buabl M MX JKU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHHMS W MHUIpalUid >KUBOTHBIX. bHojormyeckue WHBa3UU
Yy’KEpPOJHBIX BUOB.

JdemoHcTpauuu

[Moptper: Ix. . XaTunHCOH.

TabGauIel v cXeMbl: « DKOIOTUYECKUE XapaKTePUCTHKU MOMyISAIumy, « [ IpocTpancTBeHHAs
CTpyKTypa mnonyisauun», «Bo3pactHele nupamuael nomyiasuun», «CKOpPOCTh 3aceiaeHust
MOBEPXHOCTU 3eMJIM DA3JIMYHBIMU OpraHu3Mamu», «Mogenb skosornyeckol Humm JIx.
N. XaTunHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUU JKUBOTHBIX.

Jla6opaTopnasi pa6ora «[IpucrnocoOneHust ceMsH pacTeHUN K pacCeIeHUIO.

Tema 9. Jkos10rus1 CO001IECTB. IKOJIOrHUECKHE cUCTeMBbI. (124)

CoobmectBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MaMH B
OuoreHose.

Oxocuctema kKak oOTkpbiTas cuctema (A. JDxk. Tencnm). @DyHKIIMOHANIBHBIE OJIOKH
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PeayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. A6uorndeckue 00ku 3kocucTeM. [10UBBI U HIIBI B SKOCUCTEMAX.
KpyroBoport BelecTB ¥ MOTOK YHEPTUU B SKOCUCTEME.

OcCHOBHBIE NTOKA3aTEIN SKOCUCTEMBI. buomacca u npoayKuus. DKOJIOTHYECKUE TUPAMHUIBI
qricen, OMOMacChl U SHEPTUU.

Jlunamuxa 9KOCUCMEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOMIECTB — CyKieccuu. [lepBudHbIe U
BTOPUYHBIE CYKLUECCMM M WX NPUYHUHBL. AHTPONOT€HHbIE BO3JACHCTBHUS HAa CYKLECCHH.
KnumakcHoe coobmectBo. bruopaznooOpaszue u MOJHOTa KPYroBOpPOTa BELIECTB — OCHOBA
YCTOWYHBOCTH COOOIIIECTB.

[IpuponHbie 3KOCHCTEMBL. DKOocUcmeMbl 03€p U peK. IDKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHOp, 1ecos, cmenetl, NyCmultb.

AHTpONOreHHBIE 3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuusa wMexay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunaHTponu3amusi ropojckoii  ¢ayHel. buomormdeckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS ~ OCHOBHBIX  B3aMMOJCHCTBHI  OpPraHU3MOB B
sKocucTteMax. Poib  kackaonoeo 3¢hghekma u  6u008-30upukamopos (Kuouesvix 6udos) 8




@yHrkyuonuposaruu sxocucmem. IlepeHoc SHEPTUU U BELIECTB MEXK/TY CMEKHBIMU HIKOCHCTEMaMHU.
YCTOWYNBOCTh OpPraHW3MOB, TMOMYJSIIUA W JKOCUCTEM B YCIOBUSX ©CTECTBEHHBIX U
AHTPOINOTEHHBIX BO3/ICUCTBUML.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  pA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOB8bl 9IKOIOSUHLECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B8030elicmaus. MeTOo0IOTUSI MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemoHcTpauuu

[Moptpet: A. Ix. Tencnu.

Tabauipl u cxembl: «CTpyKTypa OMOLIEH032», « IKOCUCTEMA IIUPOKOTUCTBEHHOTO JIECAY,
«JKkocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEME),
«KpyroBopor BemiectB B 3Kocucteme», «llenmm mnuTaHua (macTOWINHAs, JETPUTHAN)»,
«JKosornyeckas nmupamuja yucen», « IKojJorudeckas nmupaMuaa Ouomaccbn, « IKOJIOrHyecKas
nupaMua sHeprum», «OdpazoBanue 6onotay, «[lepBuunas cykieccus», «BoccraHoBieHue jieca
nocie noxapay, « JKocuctema o3epay, «ArpoueHos», «KpyroBoport BeuiecTB v OTOK SHEPTUU B
arporeHose», «IIpumepsl ypooIKOCHCTEM.

OOGopynoBanue: repbapur pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydesna TMTHIl U 3BEpeH,
repOapuu KyIbTYPHBIX U JTUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIETbh YKOCUCTEMBI.

IKCKypeust «IDKCKypcHs B TUIIMYHBINA OuoreoneHo3 (B AyOpaBy, Oepe3HsIK, €IbHHK, Ha
CYXOJIOJBHBIN WM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

Tema 10. buocdepa — riodanbHas 3xkocucrema (64)

buocdepa — obmennanerapras o0ojouka 3eMid, TAe CYLIECTBYET WJIM CYLIECTBOBAJIa
*u3Hb. PazButue npenacrasnenuii o buochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocran. JKuBoe BerecTBo Onocheps! U ero GyHKINH.

3aKOHOMEPHOCTH CyIecTBoBaHus Ouocheprsl. OcobeHHOCTH OHMochepsl Kak rio0aabHOM
sKocucTeMbl. /luHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporel Bemects U
OMOTreOXMMHYECKHUE ITUKIIBI (YTiIepoa, a30Ta). PUTMUYHOCTH siBJIEHUH B OHocdepe.

3onaneHOCTh OMOCchepbl. [lonsatre o 6mome. OCHOBHBIE OMOMBI CYIIN: TyHIpPA, XBOWHBIE
jeca, CMEUIaHHbIE U HNIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENBHBIN 1 )KUBOTHBIN MHP OMOMOB CYIITH.

Crpykrypa u (GyHKOUS SKUBBIX CHCTEM, OIEHKa HUX PECypCHOro NOTEHIuana u
O6uochepHbIX QyHKIHUI.

JdeMmoHcTpanmumn

Hoptpetsr: B. N. Bepuanckuit, 3. 31occ.

Tabmuubl u cxemsl: «I'eocheprr 3emany, «Kpyroopot a3zora B npupoae», «Kpyrosopot
yraepoaa B npupoae», «KpyroBopot kuciopoaa B npupoae», «KpyroBopot BoJsl B Ipupoe»,
«OcHoBHBIE OMOMBI cymny, «Kmumatudeckue nosica 3emmmy», « Tyaapay, «Taiiray, « CmenranHbI A
necy, «llupokonuctBeHHbIH Jiecy, «Ctenby, «CaBanHay, «[lycTeiasy, « Tponuyeckuii gecy.

OO6opynoBanue: repoapun pacTeHUH pa3HbIX OMOMOB, KOJUICKITUH JKUBOTHBIX.

Tema 11. YesioBek u okpy:karomiasi cpeaa (64)

DKOJIOTHUECKHE KPHU3UChI M WX TpUYUHBL. BosznelicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHUe BO31yIIHOH cpeabl. OXpaHa Bo3ayXa. 3arpsi3HeHue BoJHOU cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpyuienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiinMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HAa PACTUTEIBHBIA M SKMBOTHbIM Mup. Oxpana
PaCTUTEIHHOTO U )XUBOTHOTO Mupa. OCHOBHBIC MPUHIIMITEI OXPAHBI MPUPOBL. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). botanuveckue caapl ¥ 300JI0THYECKHE
MapKU.

OcHOBHbIE MMPUHIIMITBI YCTOWYUBOTO Pa3BUTHS YeJIOBEUYECTBA U MPUPOIbl. ParonanbHoe
NPUPOAONOIL30BAHUE M COXpAaHEHHE OWOJorHuecKkoro pasHooOpazus 3emin. OoOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Uca
U €r0 BEPOSITHBIE NIOCIEACTBHSL.




PasButne METOIOB MOHHUTOPHHTA pa3BUTHS OTIaCHBIX TEXHOTECHHBIX
npoueccos. Cucmemnvie uccn1e008aHus nepexooa K  pecypcocbepezarouyeti u
KOHKYPEeHmMOCnocoonot  suepeemuxe. buonocuueckoe  pasHoobpasue  u  6uopecypcoi.
Hayuonanvhnvie ungopmayuonnvle cucmemvl, obecneuugarowue O0OCMyn K uHgpopmayuu no
COCMOAHUIO OMOENbHBIX 8U008 U dIKocucmem. OCHOBbL IKOpeabUuIumayuu 3KoCUcmem u cnocooos
00pbobI ¢ 6UONOBpedcOeHUAMY. PeKoncmpyKyusi MOPCKUX U HAZEMHBIX IKOCUCTEM.

JdemoHcTpanun

Tabmuiel 1 cxeMmbl: «3arpsi3HeHne  atMocheps», «3arpsa3HeHue  TruIpochepbDy,
«3arps3HeHne nouBb», «IlapHUKOBEIHI d3hPerT, «Oco00 0XpaHsseMble MPUPOTHBIEC TEPPUTOPHUIY,
«Mopenu ynpaBiisieMoro MUpPay.

Ob6opynoBanue: pororpapuu oXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHoll kuuru Poccuiickoit
®enepannn, KpacHO! KHUTM perHoHa.

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTtnueckoe miuaHupoBaHue yuyeOHoro npeamera «buonorus. YrioyOneHHbI ypOBEHb»
COCTABJICHO C Y4eTOM paboueii mporpaMMbl BOCTIUTAHHSI.
BocnuraTte/bHbIN NMOTeHIMAJ Kypca. Bocrnuranue — AeATENbHOCTh MO Mepefaye HOBBIM
HOKOJICHHUSIM ~ OOIIECTBEHHO-MCTOPHUYECKOTO  OMbITA, IUIAHOMEPHOE W  IIeJICHANpPaBICHHOE
BO3/ICHICTBHE HA CO3HAHUE U MOBECHHUE YEJIOBEKA C 1IeI0 (POPMHUPOBAHHUS Y HETO ONpPeeNEHHBIX
YCTaHOBOK, MTOHATHH, PUHIIAIIOB, IEHHOCTHBIX OPUEHTANNH, 00ECTICYMBAIOIINX YCIOBUS IS €TO
pa3BUTHSA, TOATOTOBKU K OOIECTBEHHOM KU3HU U TPYLLY.

Peanmzanusi memarormuecKUMHu  paOOTHHUKAMH BOCHHUTATENBHOTO TIOTEHIMANAa YpOKa
Ipearnosaraer ciaeryouee:
-ycmanoeneHue 008epumenbHblX OMHOUEHUI MEXY YUYUTEIEM U €ro yYeHUKaMH,
CHOCOOCTBYIOLIMX IMO3UTUBHOMY BOCHPHUATHIO yYallUMHUCS TpeOOBaHUM M NpOochO yduTesns,
NPUBJICUCHUIO WX BHHMaHUS K O0OCY)XIaeMOdH Ha ypoke WH(POpMAIMH, aKTHBH3AIHUA WX
MO3HABATEJIbHOM JEATEIbHOCTH;
-nooyscoenue auyeucmos coOMOIATh Ha YPOKE OOIICTIPUHATHIE HOPMBI TOBEJIEHUS, MpaBuiia
OOIIEHUsI CO CTapIIUMH (YYUTENISIMH) M CBEPCTHUKAMM, MPUHLUUIBI Y4eOHON AMCUUIUIMHBI U
CaMOOpTraHU3aINN;
-npueneyenue HUMAaHUs y4aujuxcs K LIeHHOCTHOMY aclleKTy M3y4aeMbIX Ha YpOKaX SIBICHHH,
opranm3zanusi ux paboThl € MOJy4yaeMOM Ha ypOKe COLHMAIbHO 3HAUMMON uH(popManuen —
UHHUIIMUPOBaHUE €€ OOCYXIEHUS, BBICKA3bIBAaHMS YYAIIMMHUCS CBOETO MHEHMS IO €€ IMOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIIEHUS; OpTaHW3aIlUs MPEIMETHBIX 00pa30BaTEIbHBIX COOBITHI
(mpoBeZieHHEe TPEIMETHBIX JeKan) A OoOydyarolMXcs C LeJbl0 Pa3BUTHUS MO3HABATEIbHON U
TBOPYECKOH aKTWBHOCTH, MHUIIMATUBHOCTH B PA3IMYHBIX c(hepax MpeIMeTHOH NesTeTbHOCTH,
PACKpBITUSL TBOPYECKHX CIIOCOOHOCTEH oOywaromuxcs ¢ pa3HbIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMH U MHIUBUAYATbHBIMHA BO3MOKHOCTSIMU;
-MCIIOJIb30BaHUE BOCIIUTATENbHBIX BO3MOXHOCTEH COAEp)KaHUS YydeOHOro IpeaMera dvepes
Ooemoncmpayuio JETSIM HNpUuMepos OTBETCTBEHHOTO, TI'PaKIAHCKOTO IIOBEICHHS, MPOSBICHU
4eJIOBEKOIIO0US U 100pOCepIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTCHHMS,
3aj1a4 sl pEIIeHMs], TPOOJIEMHBIX CUTYaIHid 15l 00CYKIISHHSI B KJIacCe;
-IPUMEHEHHE Ha YPOKE UHMEPAKMUBHLIX ()OpM pabdombl yHaUIUXCsS: WHTEIUIEKTYallbHBIX WID,
CTUMYJIUPYIOIIMX TI03HABATENbHYI0O MOTHBALIMIO JIMIEUCTOB; AWJAKTHYECKOTO Tearpa, TIJie
NOJy4YEeHHblE Ha YpOKE 3HAHUSA OOBITPHIBAIOTCS B TeaTPajbHBIX ITOCTAHOBKAX; IUCKYCCHM,
KOTOpbIE JAIOT YYALIIMCS BO3MOKHOCTh IIPUOOPECTH OMBIT BeIEHUs] KOHCTPYKTHBHOT'O IMAJIOTA;
IpynnoBoi paboTel WM pabOTHI B Mapax, KOTOPbIE ydaT IIKOJIBHUKOB KOMAaHJHOW paboTe U
B3aUMO/JICHCTBUIO C IPYTHUMHU JAECTHMU;
-GKII0UEHUE 8 YPOK USPOBbIX npoyedyp, KOTOPbIE IOMOTaloT MOJAEpKaTh MOTUBALMIO AETeH K
NOJYYECHUIO 3HAHWN, HANTKXUBAHUIO TO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLIEHHH B Kiacce,
IIOMOTAIOT YCTAaHOBJIEHUIO 100pOXkKenaTeIbHON aTMOC(ephl BO BpEMsI YPOKa;
-opeanuzayus wegcmea MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUYaIIUXCs HaJl MX



HEYCIIEBAIOIIMMHU OJHOKIACCHUKAMH, JAlOIIEro JIMLEUCTaM COLMAJIbHO 3HAYMMBINA OIBIT
COTPYJIHUYECTBA U B3aUMHOM MOMOIIIH;

-ucnonvzosanue mexunonrocuu «Ilopmegonuoy ¢ 1eIbIO Pa3BUTUS CAMOCTOSITEIBHOCTH, peIeKCHN
Y CaMOOIICHKH, MJITAHUPOBAHUS JAESITEIbHOCTH, BUACHUS NMPABUILHOIO BEKTOPA ISl TalbHEHUIIEro
pa3BUTHSA CLIOCOOHOCTEH;

-UHUYUUPOBAHUE U NOOOEPIHCKA UCCIe008amMeNbCKOU  OesimelbHocmy  JIMIEUCTOB B paMKax
pealn3allid MMM MHAWBHUIYAJIbHBIX M TPYIIIOBBIX HCCIEI0BATEIBCKUX IPOEKTOB, YTO AACT
yYalMMcsl BO3MOXHOCTh NPUOOPECTH HABBIK CaMOCTOSTEIBHOIO PEUICHHS] TEOpPETHUYECKOU
npo0JIeMbl, HaBbIK T€HEPUPOBAHUSI M O(OPMIIEHUSI COOCTBEHHBIX HJIEH, HaBBIK YBaKUTEIHHOI'O
OTHOIIEHHS K YyXHUM HAesIM, OpOpMJIEHHBIM B paboTax Jpyrux HccienoBaTesield, HaBBbIK
nyOJINYHOTO BBICTYIIJICHUS MEpe]] ay JUTOPUEH, apIryMEHTUPOBAHUS M OTCTaUBAaHUSI CBOEH TOUKU
3pEeHMUsL.

®opMbI peau3alii BOCIUTATEIHLHOI0 KOMIIOHEHTA IIKOJbHOI0 YPOKa:

IIpaBuna kadbunera. Mrposas opma ycTaHOBKH MTpaBUiI KaOWHETA MO3BOJISET TOOUTHCS
JMCLUIUIMHBI HAa YpOKe, MPEKpAIIeHuUs OM03/1aHuil Ha YPOK, MPAaBUIIbHOW OpraHu3aluu pabovyero
Mmecrta. [Ipu a3ToM y oOydarommxcs GOpMHUPYIOTCSI HABBIKH CaMOOOCTy)KMBaHUS, OTBETCTBEHHOCTH
3a KOMaHIy-KJacc, yBaXKCHHE K OKPY>KAIOIIUM, PUHITHE COLUAIBHBIX HOPM OOIIECTBa.

IIpakTHKOOpPHEHTHPOBAHHOCTb. BKiloueHne B ypoKk HHGOpPMALKMK W3 aKTyaJbHOU
noBecTky (Bpyuenue HobeneBckoil mpemMun, moJTuTHYECKUE COOBITHS, TeorpaduuecKue OTKPHITHS
U T. 1.), oocyxnenue mpodmem u3 noBectku KOHECKO, B3ammooTHOIeHU# mronel uepes
IPEIMETHYIO cocTaBistonlyro. Co3gaHue yciaoBHs A NPUMEHEHMs] NPEIMETHBIX 3HAHUU Ha
IPaKTHKE, B TOM 4YHCJI€ U B COLMAJIBHO 3HAUMMBIX jenax. Takas NeATelbHOCTh pPa3BUBAET
CHOCOOHOCTh MPHOOPETATh 3HAHUS Yepe3 MPU3MY HX MPAKTUUYECKOTO MPUMEHEHHUS.

E:xeronHasi 1koJbHAasA HAYYHO-NIpaAKTHYecKasi KOHpepeHuusi. PopMa opraHuszanu
HAYYHO-HUCCIIEJOBATEIbCKON JIeATEIbHOCTH 00YYatOLMXCsl ISl YCOBEPILIEHCTBOBAHMS MTpoIecca
oOyueHuss u npodopueHTanuu. B mporecce AesSTENbHOCTH MPOMCXOAUT Pa3BUTHE HABBIKOB
UCCIIEIOBATENIbCKOW  pabOThl; HABBIKOB KOMMYHHUKAllMM M CaMOpa3BUTHs, MOJIy4YeHHE
MO3UTHUBHOTO OMbITA OOIIEHUSI CO B3pPOCIBIM Ha OCHOBE IMPEAMETa, 3HAKOMCTBO C NMPOEKTHBIM
LIUKJIOM.

ledcrBo (HacTaBHnuyecTBO). Opranu3zanus medcTBa CUIBHBIX YYEHUKOB B Kjacce HaJl
6onee cnabbimu. Takast ¢opma paboThl CcrOCOOCTBYET (OPMUPOBAHMIO KOMMYHUKATHBHBIX
HAaBBIKOB, OIbITA COTPYIHUYECTBA U B3aUMOIIOMOIIIH.

HNuTepakTuBHBIe (QOpMbI paboThl ¢ OOydyarOIIMMUCS, KOTOpble Jal0T O0YyYaroIUMCS
BO3MO>KHOCTh IPUOOPECTH OIBIT BeJIEHUSI KOHCTPYKTUBHOTO JAMAaiora U yyaT KOMaH/IHOH paboTe
Y B3aUMO/IEHCTBHIO



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC - 102 HACA

Ne
n/n

HanmMmeHoBaHue pa3gesioB U TeM NMporpaMmbl

KoauyecTBO yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHYeckue
paboThl

J1eKTpoHHbIE (I1MdpOBbIE)
o6pa3oBaTesibHble PECYPCHI

buoJjiorus kak HayKa

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnaunoteka UOK https://m.edsoo.ru

’KuBble cUCTEMBI U UX HU3y4YeHHe

BXOJ[Hasl

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnnoteka LIOK https://m.edsoo.ru

Buosioruga kineTtku

0.5

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnaunoteka LUOK https://m.edsoo.ru

XuMHUyeckas OpraHu3anud KJIeTKH

10

0.5

https://www.yaklass.ru/
https://resh.edu.ru/
Bubanoteka UOK https://m.edsoo.ru

CTpoeHure U PyHKLUHU KJIETKU

1.5

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnnoreka LIOK https://m.edsoo.ru

OOMeH BelleCTB U MpeBpalleHUe 3JHEPTUH B
KJIEeTKe

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnaunoteka LUOK https://m.edsoo.ru

HacnepcrBeHHas nHGopMaLus U peasusanus
€eé B KJIeTKe

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnmoteka LOK https://lesson.edu.ru/

2KH3HeHHBIN UK KJIEeTKH

0.5

https://www.yaklass.ru/
https://resh.edu.ru/
Bubnnoreka LIOK https://m.edsoo.ru



https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Ne HavMeHOBaHue pa3/iesioB U TEM NPOrpPaMMbl KosimyecTBO 4acoB ‘ dnekTpoHHbIE (UPPOBLIE)
n/n Bcero|| KoHTposibHbIE [pakTUYeckue 0bpasoBaTesibHble pecypChl
paboThI paboThI
9 CTtpoeHue U PyHKIUM OPraHU3MOB 17 [IpoMexxyTouHas 1.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubanoteka UOK https://m.edsoo.ru
10 |[Pa3aMHOXeHHe U pa3BUTHE OPraHU3MOB 8 0.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnnoreka LIOK https://m.edsoo.ru
11 |leneTtnka - HayKa 0 HacJeJCTBEHHOCTU U 2 https://www.yaklass.ru/
M3MEHYUBOCTU OPraHMU3MOB https://resh.edu.ru/
Bubnaunoteka LUOK https://m.edsoo.ru
12 ||3aKOHOMEpPHOCTH HaCJIeICTBEHHOCTHU 10 1 https://www.yaklass.ru/
https://resh.edu.ru/
Bubanoteka UOK https://m.edsoo.ru
13 ||3aKOHOMEPHOCTU U3MEHYHUBOCTHU 6 0.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnnoreka LIOK https://m.edsoo.ru
14 |[eHeTHKa Yes0BEKa 3 0.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnaunoteka LUOK https://m.edsoo.ru
15 ||[Cenekuysi opraHM3MOB 4 0.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubanoteka UOK https://m.edsoo.ru
16 |buoTexHoJsiOrUs U CHHTETHUYECKAs OUOJIOTUS 4 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnunoteka LUOK https://m.edsoo.ru
|17 “PesepBHoe BpeMs H 1 H H H
|OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME | 102 | 3 [ 9.5 [



https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

11 KJIACC - 102 HACA

Ne HauMeHoBaHue pa3/iesioB U TeM KosinuecTBO 4acoB JdnekTpoHHbIe (LUdPOBbIE) 06pa3oBaTeIbHbIE PECYPCHI
n/m IporpaMMbl Bcero|| KouTposbHble | [IpakTHdeckue
paboThl paboThl

1 |3apoxzaeHue U pa3BUTHE 4 https://www.yaklass.ru/

3BOJIIOLIMOHHBIX NIPEACTaBJIEHUN B https://resh.edu.ru/

OUO0JIOTUU Bubnnoteka LIOK https://lesson.edu.ru/
2  |[MuUKpO3BOJIIOLMA U €€ pe3ybTaThl 14 BXO/JiHad 1.5 https://www.yaklass.ru/

https://resh.edu.ru/
Bubnunoteka LUOK https://lesson.edu.ru/

3 |[MakpoaBoJOLMA U €€ pe3ybTaThl 6 https://www.yaklass.ru/

https://resh.edu.ru/

Bubnnoteka LLIOK https://lesson.edu.ru/
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-
posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-
rezultat-mikroevolyutsii

4 [Ipoucxox/ieHue U pa3BUTHE KU3HU Ha|| 15 1.5 https://www.yaklass.ru/
3eMJie https://resh.edu.ru/
https://lesson.edu.ru/
5 |[[Ipoucxox/ieHue Yes0BeKa — 10 0.5 https://www.yaklass.ru/
AHTpPOIIOTEeHEe3 https://resh.edu.ru/
Bubnnoreka LIOK https://m.edsoo.ru
6 | 9xoji0oTMA — HayKa O 3 | mpoMexyTo4Hasd https://www.yaklass.ru/
B3aUMOOTHOIIEHUAX OPTaHU3MOB U https://resh.edu.ru/
HaJAopraHU3MeHHbBIX CUCTEM C Bnbanoteka LLOK
OKpY»Kalolller cpesiou https://lesson.edu.ru/
7  |OpraHusMmsl u cpejia 0OUTAHUSA 9 1 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnanoteka LLOK
https://lesson.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

HaumMeHOBaHUWe pa3/iesioB U TEM

KosimyecTBO 4acoB

n/m MpOrpaMMbl Bcero|| KouTposibHble | [IpakTH4eckue
paboThl paboThI
8 ||9xosi0rMg BUZIOB M NONYAAL AN 9 0.5 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnanoteka LLOK
https://lesson.edu.ru/
9 JKoJI0THS CO00IeCcTB. JKosorudeckue | 12 https://www.yaklass.ru/
CUCTEMBI https://resh.edu.ru/
Bubanorteka LLOK
https://lesson.edu.ru/
10 |Bbuocdepa - riobanbHas IKocMcTeMa 6 BbIXO/IHasI https://www.yaklass.ru/
https://resh.edu.ru/
Bubanoreka LIOK https://m.edsoo.ru
https://lesson.edu.ru/
11 |YesioBek M OKpy:xKawlias cpesa 6 https://www.yaklass.ru/
https://resh.edu.ru/
Bubnunoteka LLOK https://lesson.edu.ru/
12 ||PesepBHOe BpeMd 8 https://www.yaklass.ru/
https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 3 4.5

[TPOI'PAMME

‘ JdnekTpoHHbIe (MPOBbIE) 06pPa30BaTESbHbIE PECYPCHI



https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC - 102 HACA

Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jata |3neKTpoHHbIe IMPpPOBbLIE 06pPa30BaATETbHbIE PECYPChI
n/m Bcero| Koutposbhble |IIpakTuyeckue|H3Y1€HNA
paboThI paboThl
1 |b 1
HZO::; ;H}?a};a;alégg Z(J;;ngziH oro https://lesson.edu.ru/lesson/5¢523154-8bfa-4fdf-bdf8-
y p 662770d3862?backUrl=%2F06%2F10
ob1ecTBa
2 |PKuBble cucTeMbl U UX CBOICTBA 1 BXO/|Had https://lesson.edu.ru/lesson/c45176a3-2766-4ft7-b293-
4b9d940ff6de?backUrl=%2F06%2F10
3 |[YpoBHeBas opraHu3aLus }KHUBbIX 1 https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
CUCTEM 8c3862e30f75?backUrl=%2F06%2F10
4 |Mcropus OTKpLITHA U U3YHeHHs 1 https://lesson.edu.ru/06/10
k/1eTkU. KneToyHas Teopus
5 |[MeToabl MOJIEKYJIIPHOU U 1 0.5
KJIETOYHOU 6UOJIOTHH.
[IpakTHyeckas paboTa 1
«H3yueHue MeTO/10B KJI€TOYHOU hitps://urok apkpro.rw/
6uosioruu (xpomaTtorpadus,
asnekTpodopes,
audodepeHIHabHOE
neHTpudyruposanue, [1L[P)»
6 |[XHMHYeCKHH COCTaB KJETKH 1 https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
7 |MuHepa/bHBIE BellleCcTBa KJIeTKY,| 1 https://lesson.edu.ru/lesson/f0169498-8927-400e-8 1 b5-
UX 6uoJIorMYecKas poJib 27a76afed81b?backUrl=%2F06%2F10
1 .
8 g)gaHl;I{‘{e'(’:IKI/ée pemectsa KﬂgTKH 0.5 https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-
CJIKH. JIabopaTopHas pabota al5ec719c673?backUrl=%2F06%2F 10
2 «ObHapyxeHHe GeIKOB C



https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.edu.ru/06/10
https://urok.apkpro.ru/
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10

Ne Tema ypoka KosinuecTBo 4yacoB ‘ JaTta ||971eKTpoHHble LU pPOBble 06pa3oBaTebHbIE PECYPChI
n/n Bcero| KoutposbHbie |lIpakTuyeckue|H3Y1€HNA
paboThI paboThl
IIOMOIIBIO KaYeCTBEHHBIX
peaxknn»
9 CBo¥cTBa, K1accubUuKaLus 1 1 https://lesson.edu.ru/lesson/0215437a-02e-4c47-8760-
byHKI MM 6eJIKOB 2a9¢2{77¢89¢?backUrl=%2F06%2F10
10 ||OpraHuyeckue BeniecTBa KaeTku | 1 https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
— yrJIEBOJbI 45c¢9608fa382?backUrl=%2F06%2F10
11 ||OpraHuyeckue BelecTBa KJIeTKU || 1 https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
— JIMNIU A bI 45¢9608fa382?backUrl=%2F06%2F10
12 |HyxnenHoBsble kucaoTel JHK u 1 https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
PHK. 45c9608fa382?backUrl=%2F06%2F10
1 ATO. 1
3 sz?‘EI:;e EJ?;};];}:IH?HH bocdaTsl https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
byrve iy ATP 45¢9608fa3822backUrl=%2F06%2F 10
(HT®)
14 |CexkBeHupoBanue JJHK. MeToabl 1
FeHOMHUKH, TPAHCKPUIITOMUKH, https://lesson.edu.ru/06/10
IPOTEOMHUKHU
|15 ’MeTOLU:I CTPYKTYPHOM GHOJIOTUH H H H H Ihttps://1esson.edu.ru/06/ 10
16 | Tumbt K1€TOK. https://lesson.edu.ru/06/10
[IpokaproTHyecKas KieTKa
17 |CTpoeHHe 3yKapHUOTHYECKOH 1 0.5
KJCTIH. HpaKTIﬁquKaH pa60TaU2 https://lesson.edu.ru/06/10
«H3yuyeHune CBOMCTB KJI€TOYHOU
MeMOpaHbI»
18 |[TosepxHoCTHbIA annapat 1 https://lesson.edu.ru/06/10
KJIEeTKU



https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

n/mo

Tema ypoka

KosimyecTBo 4acoB ‘

Bcero

KoHTpoJibHEBIE
paboThl

[IpakTHyeckue
paboThl

JlaTta
H3y4yeHUs

JeKkTpoHHBIE LU pOBbIe 06pa30BaTeNbHbIE PECYPCHI

19

OpxHOMeM6paHHble OPraHOU /bl
KJIETKH.

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

20

[ToslyaBTOHOMHbBIE OPTaHOU/IbI
KJIETKH: MUTOXOH/PHH,
niactuzbl. JlabopatopHas
paboTta 2 «MccnenoBanue
IJ1a3M0JIM3a U JIelIa3M0JI13a B
PacTUTENbHbBIX KIETKaxX»

0.5

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

21

HemeMO6paHHbIe OpraHOU/Ibl
KJIETKH

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

‘CTpoeHHe ¥ GYHKIUHU s1/ipa

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

23

CpaBHHUTEe/IbHAsA XapaKTEPUCTHKA
KJIETOK 3yKapHoT. /JaGopaTopHasi
paboTta 3 «M3yyeHue CTpOeHUs

KJIETOK Pa3JINYHbIX OPTaHU3MOBY

0.5

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

24

AcCCUMUIALUA U JIUCCUMUISALIUS
— JIBe CTOPOHbI MeTaboiu3Ma.
Tunbl o6MeHa BEIECTB.
JlabopaTopHas paboTa 4
«H3yyeHuUe KaTaIUTHYECKOU
aKTUBHOCTHU pepMeHTOB (Ha
npyYMepe aMUJIa3bl WU
KaTaJia3bl)»

https://clck.ru/35GxXv

25

depMeHTaTUBHbBIN XapaKTep
peak i KJIeTOYHOr 0
MeTabosiu3Ma. JlabopaTopHas
paboTta 5 «M3yyeHue

0.5

6ubnnoteka LIOK
https://lesson.edu.ru/



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://clck.ru/35GxXv
https://lesson.edu.ru/

Ne Tema ypoka KoJsinyecTBO 4acos ‘ Jata |3neKTpoHHbIe IMPPOBbLIE 06pPa30BaATETbHbIE PECYPChI

n/n Bcero| KoutposbHbie |lIpakTuyeckue|H3Y1€HNA

paboThI paboThl
dbepMeHTaTUBHOTO paculenjeHus
nepokKcu/ia Bogopo/a B
PaCcTUTENbHbIX U YKUBOTHBIX
KJIeTKaxX»

26 |besKku-aKTUBATOPHI U OEJIKHU- 1 6ubnmoteka LLOK
MHTUOHUTOPBI https://lesson.edu.ru/

27 |[ABTOTpOGHBIN THUIl 06MeEHa 1 https://resheba.me/gdz/biologija/10-klass/uglublennyj-
BelleCcTB uroven-zaharov/str-16

28 ||®PoTocuHTE3 1 https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-

biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-
pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-
41d8cb1f2327

29 |XemocuHTe3. JlTabopaTopHas 1 .

p p 0.5 https://interneturok.ru/lesson/biology/10-klass/bosnovy-
paboTa 6 «CpaBHeHHE POIECCOB X - . .
citologii-b/avtotrofnoe-pitanie-hemosintez
boToCHMHTE3a U XEMOCHUHTE3a»

30 ||AHaspo6HbIe OpraHU3Mbl. Bujbl 1 0.5 https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-
6pokeHus. JlabopaTopHas biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-
paboTta 7 «CpaBHeHHE NPOIECCOB dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-
OpOXKEeHHS U JibIXaHUSI» e958c9ea5cf9

31 ||Aspo6Hble OpraHU3Mbl. TallbI 1 https://resh.edu.ru/subject/5/10/
3HepreTU4YecKkoro obMeHa

32 |9Heprus MeMGpPaHHOIO 1 https://resh.edu.ru/subject/5/10/
rpasiueHTa npoToHoB. CUHTe3
AT®: paboTa npoToHHOU ATP-

CUHTA3bI
’33 HpeaKLU/II/I MaTPUYHOTO CUHTE3a H 1 H H H Hhttps://resh.edu.ru/subiect/5/10/



https://lesson.edu.ru/
https://resheba.me/gdz/biologija/10-klass/uglublennyj-uroven-zaharov/str-16
https://resheba.me/gdz/biologija/10-klass/uglublennyj-uroven-zaharov/str-16
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/avtotrofnoe-pitanie-hemosintez
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/avtotrofnoe-pitanie-hemosintez
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://www.yaklass.ru/p/biologia/10-klass/vnutrikletochnye-biokhimicheskie-reaktcii-6844011/metabolizm-kletochnoe-dykhanie-6844012/re-e26dbb79-df5c-4cfe-8734-e958c9ea5cf9
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Ne Tema ypoxka KosimyecTBo yacoB ‘ Jata |JsekTpoHHBIE LUPPOBBIE 06pa30BaTEIbHbIE PECYPChI
U3y4yeHus

n/m Bcero| Kontposbnble |[IpakTuyeckue
paboThI paboThl

34 |TpaHcKpuNusi — MaTPUYHBIN 1 https://resh.edu.ru/subject/5/10/
cunTe3 PHK

|35 HTpaHCJIHLlI/IH Y e€ 3Tallbl H 1 H H H “https://resh.edu.ru/subject/5/10/

36 ||KogupoBaHWe aMHUHOKMCIIOT. 1 https://resh.edu.ru/subject/5/10/
Posib pubocoM B GMOCUHTE3E
6eJsika

37 |Opranusauus resomay 1 https://resh.edu.ru/subject/5/10/
NPOKApPUOT U 3yKapUOT

38 |MoJsiekyisipHble MeXaHU3MbI 1 https://resh.edu.ru/subject/5/10/
3KCIIPECCHU T€HOB Y 9YKapUoT

39 |[Bupycbl — BHEKJIETOYHBIE 1 https://resh.edu.ru/subject/5/10/
$OpMbI )KM3HU U 00JIMTaTHBIE
NapasuThlL.

40 |BupycHble 3a60/1eBaHUs 1 https://resh.edu.ru/subject/5/10/

YyeJI0BEKa, }KUBOTHBIX, PACTEHUI
’ P https://resh.edu.ru/subject/lesson/5545/start/

41 ||HaHOTEXHOJIOTUU B OMOJIOTUHU U 1 https://resh.edu.ru/subject/5/10/
MeJHUIIMHE

‘42 H)KI/IBHGHHI:Iﬁ IIMKJI KJIETKU H H H H Hhttps://resh.edu.ru/subiect/S/lO/

|43 “ManHqun‘/’I cunTes JJHK “ H H H Hhttps://resh.edu.ru/subiect/5/10/

‘44 HXpOMOCOMbI. H H H H Hhttps://resh.edu.ru/subject/S/lO/

UG | N | U | U

45 |/JleneHne KJIeTKH — MUTO3 https://resh.edu.ru/subject/5/10/

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-
zhivykh-organizmov-6844021/zhiznennyi-put-kletki-
6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b



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/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/5545/start/
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/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b

Ne Tema ypoka KoJsinyecTBO 4acos ‘ Jata |3neKTpoHHbIe IMPPOBbLIE 06pPa30BaATETbHbIE PECYPChI
n/m Bcero|| Kontposbnble |IlpakTudeckue ||A3Y1€HAA
paboThl paboThl
46 |(Tunsbl kaeTok. KaprokuHes u 1 0.5 https://resh.edu.ru/subject/5/10/
UTOKHHe3. J/labopaTopHasd
ua60Ta 3 «Ha6mop el-mpe MUTO33 B https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-
E TKAX KOHIHK 'IIL( - K zhivykh-organizmov-6844021/zhiznennyi-put-kletki-
JICTRAX KOITHHMKA Kopetitka Jyka 6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
(Ha roToBBIX
MUKpOIpenapaTax)»
47 |Peryssanusa »KMU3HEHHOT' 0 UKJIA 1 https://resh.edu.ru/subject/5/10/
KJIETOK
’48 ”Opl“aHI/IBM KaK eJIMHOe LieJioe H H H H !https://resh.edu.ru/subiect/5/10/
49 |Tkanu pacteHuil. JabopaTopHas 0.5 https://resh.edu.ru/subject/5/10/
abota 9 «M3yyeHue TKaHel
paCTeHHﬁ<:> y https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-
p mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
50 |TkaH4 >KUBOTHBIX U Yej0BeKa. 1 0.5 https://resh.edu.ru/subject/5/10/
JlabopaTopHas pa6oTall
«N3yyeHune TkaHel }KHUBOTHBIX»
51 ||Opranbl. CuCTeMbl OPraHOB. 1 0.5 https://resh.edu.ru/subject/lesson/820/
JlabopaTopHas pa6orta 11
«3yyeHue opraHoB LIBETKOBOTI'O
pacTeHus»
’52 HOnopa TeJia OpraHU3MOB H 1 H H H HhttDS://resh.edu.rU/subiect/5/10/
|53 HZ[BI/I)KeHHe OpPraHu3MOB H 1 H H H “https://resh.edu.ru/subject/S/lO/
‘54 HHI/ITaHI/Ie OpraHU3MOB H 1 H H H HhttpS://resh.edU-FU/Subiect/S/lo/
55 |[[luTaHKe TO3BOHOYHBIX 1 https://resh.edu.ru/subject/5/10/

’KNBOTHBIX. HI/ILL[eBapI/ITeJIbHaH
CHUCTEeMa 4YeJIOBEKa



https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021/zhiznennyi-put-kletki-6844022/re-d2cfdb6b-a28a-4ead-8165-f2c6d950694b
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://www.yaklass.ru/p/biologia/6-klass/rasteniia-pod-mikroskopom-6843726/vidy-rastitelnykh-tkanei-13587
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/820/
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/

Ne Tema ypoka ‘ KosinuecTBo 4yacoB ‘ JaTta ||971eKTpoHHble LU pPOBble 06pa3oBaTebHbIE PECYPChI
n/n Bcero|| Kontposbnble |IlpakTudeckue ||A3Y1€HAA
paboThI paboThl
‘56 H,Z[blxam/le OpraHu3MoB H H H H Hhttps://resh.edu.ru/subiect/S/lO/
57 ||JpIxaHHe M03BOHOYHBIX https://resh.edu.ru/subject/5/10/
»KUBOTHBIX U YeJIOBeKa
58 |TpaHcmopT BewecTB y 1 https://resh.edu.ru/subject/5/10/
OpPraHU3MOB
59 |KpoBeHocHas cucTteMa 1 https://resh.edu.ru/subject/5/10/
NI03BOHOYHBIX >KUBOTHBIX U
yesJ0BeKa
|6O “BbI,L[eJIeHI/Ie y OPraHu3MOB “ 1 H H H “https://resh.edu.ru/subject/5/10/
‘61 H3aH.lI/ITa y OPraHUu3MoOB H 1 H H H Hhttps://resh.edu.ru/subject/5/10/
‘62 HI/IMMYHHaH CUCTeMa YeJIOBeKa H 1 H H H Hhttps://resh.edu.ru/subiect/s/lo/
63 |[PasipakuMOCTh  peryIauus y 1 https://resh.edu.ru/subject/lesson/6766/start/295867/
OpPraHM3MOB
64 | FymopabHas peryasis 1 | mpomesyToHas https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-
3H/J0KpHUHHAsA CUCTEMA o
reguliatciia-16127
»KUBOTHBIX U YeJIOBeKa
65 |PopMbl pa3MHOXKEHUA 1 https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-
OpraHU3MoOB zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-
302900
|66 IIHOJIOBoe pa3MHOXXeHue “ H H H “https://lesson.edu.m/06/1O https://resh.edu.ru/subject/5/10/
67 |Meiios (N [ [ Inttps://lesson.edu.ru/06/10 hitps://resh.edu.ru/subject/5/10/
68 |[ameToreHe3. O6pa3oBaHue U 0.5

pPa3BUTHE MOJIOBbIX KJIETOK.
JlabopaTopHas paboTta 12
«H3yuyeHue CTpoeHUs MOJO0BBIX

https://lesson.edu.ru/06/10 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/
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/lesson/6766/start/295867/
https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-reguliatciia-16127
https://www.yaklass.ru/p/biologia/8-klass/gumoralnaia-reguliatciia-16127
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900
https://www.yaklass.ru/p/biologia/9-klass/razmnozhenie-zhivykh-organizmov-88881/tipy-razmnozheniia-organizmov-302900
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

Ne Tema ypoka KoJsinyecTBO yacos ‘ JlaTta JyieKTpoHHbIEe [UPOBbIE 06pa3oBaTebHbIE PECYPChI
n/n Bcero| KoutposbHbie |lIpakTuyeckue|H3Y1€HNA
paboThI paboThl

KJIeTOK Ha rOTOBbIX
MUKpoOIpenapaTax»

69 |MnauBHAyanbHOE pasBuTHe 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
OpPraHM3MOB — OHTOTE€He3

70 |3ak/afKa OpraHOB U TKaHeH U3 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
3apo/bllIEeBbIX JIUCTKOB

|71 ‘POCT Y pa3BUTUE )KUBOTHBIX. H 1 H H Ihttps://1esson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/

72 Pa3MHOX§,eHHe 1 pasBUTHE 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
pacTeHHUH.

73 |Mcropus CTaHOB/IEHUA K 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
Pa3BUTUA T€eHETHUKHU KaK HayKHU

74 |OCHOBHbIE HOHATHSA H CHMBOJIbL 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
FeHeTHUKHU.

75 ||3akOHOMEpPHOCTH HacCJieJJ0BaHHs 1 0.5
Npu3HaAKoB. MOHOTMOpUIHOE
CermHBa,,HHe' MpakTudeckas https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
pa6ora 3 "HU3y4yeHue
pe3yJIbTaTOB MOHOTUOPHUAHOTO
CKpeluBaHus y Ap0o30dubl’

76 |LluTONOrHYECKHE OCHOBEI 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
MOHOTHMOPUHOTO CKpeIlUBaHUS

77 |Ananusupyiolee CKpenuBaHue. 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
HenoJsiHoe jOMUHUpPOBaHUE

78 | AurubpuiHOe CKpeljMBaHHe. 1 0.5
[IpakTuyeckas pabora 4 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
«3ydyeHUe pe3yibTaTOB



https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

Ne Tema ypoka KosimyecTBo 4yacos ‘ Jata |3neKTpoHHbIe IMPPOBbLIE 06pPa30BaATETbHbIE PECYPChI
n/n Bcero| KoutposbHbie |lIpakTuyeckue|H3Y1€HNA
paboThI paboThl

JUTUOPUJIHOTO CKpEeIMBaHUSA Y
Jp030pUIBbI»

79 |QuTosioruyeckue OCHOBLI 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
JUTUOPUAHOTO CKpelMBaHUSA

80 |Cnennennoe HacrefoBaHMe 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
NIPHU3HAKOB

81 |XpomocomHast Teopust 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
HacJieICTBEHHOCTHU

82 |renernxa nona I [ [ Inttps://lesson.edu.ru/06/10 hitps://resh.edu.ru/subject/5/10/

‘83 HFeHOTHn KakK LieJIoCTHas cucTeMa H 1 H H H ‘Ihttps://1esson.edu.ru/06/1O https://resh.edu.ru/subject/5/10/

84 ('eHeTHYECKHMU KOHTPOJIb
pPa3BUTHUA PaCTEHUH, ) KUBOTHBIX https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
U 4yeJioBeKa

85 |H3meH4MBOCTb NpU3HAKOB. Buapl| 1 .

https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/

W3MEHYHUBOCTHU

86 |[MoaudukanuoHHas 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
W3MEHYHUBOCTh

87 |BapuauuoHHBIN psaa U 1 0.5

BapHUallMOHHas KpUBasi.
JlabopaTopHas pa6orta 13
«HccnenoBaHue
3aKOHOMEpPHOCTeN

Mo IUUKAILMOHHOU
M3MeH4YUBOCTH. [locTpoeHue
BapUaLIMOHHOTO psijia U
BapUaLlMOHHOW KPUBOU»

https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/



https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

Ne Tema ypoka KoJsinyecTBO yacos ‘ JlaTta JyieKTpoHHbIEe [UPOBbIE 06pa3oBaTebHbIE PECYPChI
n/m Bcero|| Kontposbnble |IlpakTudeckue ||A3Y1€HAA
paboThI paboThl
88 |l'eHOTHINeCKas H3MEHYUBOCTD. 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
KomM6UuHaTUBHAA U3MEHYHUBOCTD
|89 HMYTaLU/IOHHaH U3MEHYUBOCTbD. H 1 H ‘ Ihttps://lesson.edu.ru/06/lO https://resh.edu.ru/subject/5/10/
90 (|I3aKOHOMEPHOCTH MYTALlMUOHHOT'O
npoiecca. ANMreHeTUkKa u https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
3MUTeHOMHUKA
91 |eHeTHKa YeJsIOBEKA. 1 0.5
Mpaxrudeckas pabora 5 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
«CocTaBJjieHHEe U aHAJIU3
PO OC/IOBHOM»
‘92 HMeTO,LLbI MeJULIMHCKOMN I‘eHeTI/IKI/IH H ‘ Ihttps://1esson.edu.m/06/ 10 https://resh.edu.ru/subject/5/10/
93 |3HayeHHe MeIHUIIMHCKOMN
FEHETUKM B IPE/0TBPallleHUM 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
JIeYeHUU reHeTUYEeCKUX
3ab0J/1eBaHUN YesioBeKa
‘94 HOCHOBHbIe TOHSATHS CeJIEKLIUU, H H ‘ Ihttps://lesson.edu.ru/06/lO https://resh.edu.ru/subject/5/10/
95 |[MeTo/Abl CceJIEKIIMOHHOUN pabOoThlI. 0.5
Jlaboparopuas pabora 14 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
«M3yyeHne MeTO0B celeKLIUU
pacTeHUn»
96 AOCTHmeUHHﬂ CeJIeKIHH 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
pacTeHUM U )KUBOTHBIX.
97 ||CoxpaHeHUe, U3yYEHHE U 1
UCII0JIb30BaHHE TeHeTUYEeCKUX https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
pecypcoB



https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/

Ne Tema ypoka KosimyecTBO YyacosB ‘ Jata |3neKTpoHHbIe IMPPOBbLIE 06pPa30BaATETbHbIE PECYPChI
n/n Bcero| KoutposbHbie |lIpakTuyeckue|H3Y1€HNA
paboThI paboThl
98 ||bHOTEXHOIOT U KaK HayKa 1 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
oTpac/b NPOU3BO/ICTBA.
99 |OcroBHEIE HaHPaBHeHHH 1 https://resh.edu.ru/subject/5/10/ https://lesson.edu.ru/06/10
CHUHTEeTHYeCKOH 6M0JI0TuH
100|XpomocomHast u renHas 1 https://lesson.edu.ru/06/10 https://resh.edu.ru/subject/5/10/
WHXXeHepud
|101”Me,q1/1u1/mc1<1/1e OHMOTEXHOJIOTMH H BbIXO/IHasl H H |Ihttps://lesson.edu.ru/06/10
102 ||Pe3epBHbIli ypoK. [loBTOpeHHUE, 1
06001lleHH e, CHCTeMaTH3al U https://lesson.edu.ru/06/10
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 9.5
[TPOTPAMME
11 KIIACC -102 YACA
Ne Tema ypoka ‘ KosimyecTBO 4acoB ‘ Jara JJ1eKTpoHHbIE I[HPPOBbIe 06pa3oBaTebHbIE PECY
n/u Bcero|| KonTposbHble |[IpakTuyeckue| 3y I€HHAA
paboThI paboThI
1 ||[DBosiroriMoHHAast 1 https://lesson.edu.ru/06/11
Teopud Y. lapBuHa https://resh.edu.ru/subject/5/11/
2 1 BXO/IHas
ﬁlB:X:(}:mHe CHH;)I 04 A https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/formi
BOJIIOLIMH BUAOB 1O H. predstavlenii-ob-evoliutcii-uchenie-ch-darvina-249360/re-c5e8abf3-3af9-47fc-ab22-bal42"
JlapBuHY
3 ||bopnba3a 1
CyllleCTBOBaHUe, https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/fakto
€CTEeCTBEHHBIN U 249361/re-572e7d5d-9eb3-4b9d-b42d-ef465fd7a0a8
HCKYCCTBEHHBIA OTOOP



https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-249360/re-c5e8abf3-3af9-47fc-ab22-ba14259467b0
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/formirovanie-predstavlenii-ob-evoliutcii-uchenie-ch-darvina-249360/re-c5e8abf3-3af9-47fc-ab22-ba14259467b0
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/faktory-evoliutcii-249361/re-572e7d5d-9eb3-4b9d-b42d-ef465fd7a0a8
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/faktory-evoliutcii-249361/re-572e7d5d-9eb3-4b9d-b42d-ef465fd7a0a8

Ne Tema ypoka KosinyectBo yacoB ‘ JlaTta JJ1eKTpOoHHbIE [[HPPOBbIe 06pa3oBaTe/NbHbIE PECY
n/n Bcero|| KonTposbHele |[IpakTuueckue|13Y1€HNAA
paboThI paboThI
4 | PopmupoBaHuEe 1
CUHTETHUYEeCKOH https://resh.edu.ru/subject/lesson/5471/conspect/278362/
TEOPHUH IBOJIIOLIUU
5 ||9Tansbl 1 https://resh.edu.ru/subject/lesson/5471/conspect/278362/
3BOJIIOLIMOHHOT O https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniy:
npotecca: prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
MHUKPO3BOJIIOIUA U
MaKpO3BOJIOLIUA
6 |[[Momynsuus — 1 . . o : : . :
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniy:
3JleMeHTapHas ’ ” ) . -
prisposoblenijb/populyatsiva-elementarnaya-edinitsa-evolyutsii
eJIMHM1IA 3BOJIIOLMU
7 ||3aKOH reHeTH4eCcKoro 1 0.5
paBHOBecus [x
Xapay, B. Baiin6epra. S I~ .
NTa6opaToDHAS Da6oTa https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-
paTopHad p 6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a9987 1fc4aa
1 «BbisIBJIeHHE
W3MEHYUBOCTH Y
ocobel oJHOTO BUAA»
8 |2nemeHTapHbIE 1 https://www.yaklass.ru/p/biologia/11-klass
dbakTophI 9BOIOLUA
9 |[9ddekT ocHOBaTeIS. 1 https://www.yaklass.ru/p/biologia/11-klass
JdddeKT OYTHIJIOYHOTO
bb y https://urok.1c.ru/library/biology/kollektsiya interaktivhykh modeley po obshchey biolc
ropJibILIKa ) " ”
laboratoriya osnovy teorii evolyutsii/4018.phd
10 |Murpanuu. U3onsanuu | 1 https://www.yaklass.ru/p/biologia/11-klass

MONMYJIALUN:
reorpaduyeckas,
ouoJioruyeckasa



https://resh.edu.ru/subject/lesson/5471/conspect/278362/
https://resh.edu.ru/subject/lesson/5471/conspect/278362/
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/populyatsiya-elementarnaya-edinitsa-evolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/populyatsiya-elementarnaya-edinitsa-evolyutsii
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass/osnovy-evoliutcionnogo-ucheniia-6844066/genetika-populiatcii-6844069/re-86203dab-53da-4138-81b6-0a99871fc4aa
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/%20%20laboratoriya_osnovy_teorii_evolyutsii/4018.phd
https://urok.1c.ru/library/biology/kollektsiya_interaktivnykh_modeley_po_obshchey_biologii/%20%20laboratoriya_osnovy_teorii_evolyutsii/4018.phd
https://www.yaklass.ru/p/biologia/11-klass

Tema ypoka KosnuecTBo 4acoB ‘ Jata JeKTpoHHbIe IUPPOBLIE 06pa3oBaTeIbHbIE PEC)
Bcero|| KonTposbHele |[IpakTuueckue|13Y1€HNAA
paboThI paboThI

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-
246743 /obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-86
2722bfb38e7a

EcTecTBeHHbIN 0TOOP 1 https://www.yaklass.ru/p/biologia/11-klass

~ Hanpasiotint https://interneturok.ru/lesson/biology/11-klass/evolyucionnoe-uchenie/dvizhuschie-sily-e\

dbakTop 3BoJIIOLIUHU ; ; ;
nasledstvennaya-izmenchivost-i-estestvennyy-otbor

‘HOJIOBOI‘/JI oT60p H 1 ” H H Hhttps://www.vakIass.ru/p/bioIogia/l1—klass

[Iprcnoco6/1eHHOCTh 1 0.5 https://www.yaklass.ru/p/biologia/11-klass

;E;;;IZI,:;VITOB fax https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniy:
prisposoblenijb/prisposoblennost-organizmov-k-usloviyam-vneshney-sredy-kak-rezultat-es

MHUKPO3BOJIIOLUU.

JlabopaTopHas paboTa

2 «3yyeHune

apoMop¢$030B U

WAMoaanTanum y

pacTeHuu u

YKHUBOTHBIX»

[IpuMepsI 1 0.5 https://www.yaklass.ru/p/biologia/11-klass

MPUCIIOCOOJIEHUH Y

OpraHu3MOB:

Mopdosioruieckue,

dusumosoruyeckue,

OHOXUMUYECKUe,

MOBeJleHYECKHE.

JlabopaTopHas paboTa

3 «Ilpucnocob6sieHus

OpPraHU3MOB U UX



https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-c3952b5d-e856-47b1-8605-2722bfb38e7a
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/evolyucionnoe-uchenie/dvizhuschie-sily-evolyutsii-nasledstvennaya-izmenchivost-i-estestvennyy-otbor
https://interneturok.ru/lesson/biology/11-klass/evolyucionnoe-uchenie/dvizhuschie-sily-evolyutsii-nasledstvennaya-izmenchivost-i-estestvennyy-otbor
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/prisposoblennost-organizmov-k-usloviyam-vneshney-sredy-kak-rezultat-estestvennogo-otbora
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/prisposoblennost-organizmov-k-usloviyam-vneshney-sredy-kak-rezultat-estestvennogo-otbora
https://www.yaklass.ru/p/biologia/11-klass

Tema ypoxka KosinyecTBo yacos ‘ Jara JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY
U3y4yeHust

Bcero| KonTtposbnsbie |[IpakThdeckne
paboThI paboThI

OTHOCHUTEJIbHAs
11e71eCO000PaA3HOCTb»

Buz, ero Kputepuu 1 1 https://www.yaklass.ru/p/biologia/11-klass
CTPYKTYypa.

https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniy:
prisposoblenijb/kriterii-vida

‘CprKTypaBI/IAa H 1 ” H Hhttps://www.vaklass.ru/p/biologia/l1—k|ass

Bunmoo6pasoBaHue Kak| 1 https://www.yaklass.ru/p/biologia/11-klass
pe3y/bTaT
MUKPO3BOJIIOIUU

CB43b 1 https://www.yaklass.ru/p/biologia/11-klass
MHUKPO3BOJIOLIUU U
3MUJEMHOJIOTHH

Makpo3BoJironus. 1 https://www.yaklass.ru/p/biologia/11-klass
[TaneonTONIOrNYECKHE
MeTO/ bl U3y4eHUH
3BOJIIOLIUH

https://interneturok.ru/lesson/biology/11-klass/bmakroevolyuciyab/obschie-puti-biologict

Buoreorpaduueckue 1 https://www.yaklass.ru/p/biologia/11-klass
METO/ bl U3y4YeHHUsI
9BOJIIOIIUHN

IMmb6puosiornyeckue u || 1 https://www.yaklass.ru/p/biologia/11-klass
CpaBHUTEJbHO-
Mopdosioruyeckue
MeTO/bl U3yYeHHUs
3BOJIIOLU U

MousiekynsipHO- 1 https://www.yaklass.ru/p/biologia/11-klass
reHeTH4YEeCKHUE,



https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/kriterii-vida
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/kriterii-vida
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/bmakroevolyuciyab/obschie-puti-biologicheskogo-progressa
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass

Ne TeMma ypoka KosnuecTBo yacos ‘ Jara JJIeKTpOHHbBIE IUPPOBLIE 06pa3oBaTeIbHbIE PEC)
n/n Bcero|| KonTposbHele |[IpakTuueckue|13Y1€HNAA
paboThI paboThI
OHMOXHMMUYECKHE U
MaTeMaTHUYeCKHe
METO/Ibl U3y4YEeHUS
3BOJIOIUU
23 ||O6mume 1 https://www.yaklass.ru/p/biologia/11-klass
gzﬁzﬁoouMHilpHOCTH https://interneturok.ru/lesson/biology/11-klass/bmakroevolyuciyab/osnovnye-zakonomer
24 |ApanTuBHag 1 https://www.yaklass.ru/p/biologia/11-klass
pasuanus.
HepaBHOMepHOCTB
TEMIIOB 3BOJIIOIIUU
25 |Hay4yHbIe TUIIOTE3BI 1 https://www.yaklass.ru/p/biologia/11-klass
MIPOUCXO0XK/IEHHUS
»KM3HU Ha 3eMJie
26 ||/loHay4HbI€e 1 https://www.yaklass.ru/p/biologia/11-klass
gggf;;iiﬂne;;?dgﬂn https://interneturok.ru/subject/biology/class/11
27 ||OCHOBHBbIE 3TaNbl 1 https://www.yaklass.ru/p/biologia/11-klass
HeopraHu4yecKkoun
3BOJIOIUU
28 |'unoTe3bl 1 https://www.yaklass.ru/p/biologia/11-klass
SAPOAAEHHIA KHUSHH https://interneturok.ru/subject/biology/class/11
29 |[Ucropus 3emMun 1 1 0.5 https://www.yaklass.ru/p/biologia/11-klass

MeTO/bl €€ U3y4eHUs.
JlabopaTopHas paboTa
4 «3yyenue u
ONHCaHHUe



https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/bmakroevolyuciyab/osnovnye-zakonomernosti-evolyutsii
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KonTponbHble |[IpakThdeckne
paboThI paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

HCKOIIa€MbIX OCTAaTKOB
APEBHUX OPTaHHU3MOB»

30

HavanbHbie sTanbl
OpraHUYecKou
3BOJIIOLIUU

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/subject/biology/class/11

‘HBOJI}OU,I/IH 3yKapHuoT ‘

‘https://www.yaklass.ru/p/biologia/ll—klass

32

OcHOBHBIE 3TallbI
3BOJIIOLUU
pacTUTEJNbHOI'O MUPA.
[IpakTHyeckas paboTa
1 «M3y4yeHue
ocobeHHOCTel
CTPOEHUS pacTeHUH
pa3HBIX OTAEJI0OB»

0.5

https://www.yaklass.ru/p/biologia/11-klass

33

OcCHOBHBIE 3Talbl
9BOJIIOLUU >KUBOTHOTO
Mupa

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/subject/biology/class/11

34

JBOJIIOLUS }KUBOTHBDIX.
[IpakTHyeckas paboTa
2 «3yyeHune
0CcoOGeHHOCTeN
CTpOeHUst
M03BOHOYHBIX
PKUBOTHBIX»

0.5

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/subject/biology/class/11

35

Pa3BuTHe XKU3HU Ha
3eMJle 110 3paM U
nepuoaam

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/subject/biology/class/11



https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

36

MaccoBnble
BbIMHUPAHUSA —
9KOJIOTHYECKHE
KPU3UCHI IPOIILJIOr0

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/subject/biology/class/11

37

CoBpeMeHHbIN
3KO0JIOTUYECKUH
KPH3HC, ero
0COOEHHOCTH

https://www.yaklass.ru/p/biologia/11-klass

38

CoBpeMeHHas cucTeMa
OpPTraHHUYEeCKOT0
IPOLIJIOro

https://www.yaklass.ru/p/biologia/11-klass

39

OCHOBHBIE
cucreMaTuyecKue
IpynIbl OPraHU3MOB

https://www.yaklass.ru/p/biologia/11-klass

40

AHTpoOMoOJI0TUA —
HayKa 0 4eJIOBeKe

https://www.yaklass.ru/p/biologia/11-klass

41

PasBuTue
npeJiCTaBJAeHUHN O
NPOUCXOXKIAEHUHN
yeJioBeKa

https://www.yaklass.ru/p/biologia/11-klass

42

MecTo yesioBeKa B
cucreme
OpraHHu4YecKoro MUpa.
JlabopaTopHas paboTa
5 «H3yuyenue
0C0OeHHOCTeN
CTpOEeHUs CKeJleTa

0.5

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/polozhenie-che

zhivotnogo-mira



https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/polozhenie-cheloveka-v-sisteme-zhivotnogo-mira
https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/polozhenie-cheloveka-v-sisteme-zhivotnogo-mira

Tema ypoka KosinyecTBO 4acos ‘ Jara JJ1eKTpOoHHbIE [[HPPOBbIe 06pa3oBaTe/NbHbIE PECY
Bcero|| KonTposbHele |[IpakTuueckue|13Y1€HNAA
paboThI paboThI

YeJI0BEeKa, CBSI3aHHbIX
C IPAMOXOXJAEeHUEeM»
JABUXKyLHe CUIbL 1 https://www.yaklass.ru/p/biologia/11-klass
dHTpPOIIoOreHe3a

p https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/dvizhuschie-sily
CooTHollIeHUe 1 https://www.yaklass.ru/p/biologia/11-klass
OHOJIOTUYECKUX U

https://interneturok.ru/subject/biology/class/11

COLMaJbHbIX
$aKTOpOB B
aHTpOIIOreHes3e
OcHOBHBbIE CTaJIUU 1 https://www.yaklass.ru/p/biologia/11-klass
aHTpoIoreHesa

p https://interneturok.ru/subject/biology/class/11
[laseoreHeTHkKa u 1 https://www.yaklass.ru/p/biologia/11-klass
rajieoreHoMUKa
JBOJIIOLIUS 1 https://www.yaklass.ru/p/biologia/11-klass
COBPEMEHHOTO
'{eJII())BeKa https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/evolyutsiya-che

primatov

H‘{eJIOBe‘{eCKHe pachl. H 1 “ H H Hhttps://www.vaklass.ru/p/biologia/l1-klass
MexaucuunanHapHbie| 1 https://www.yaklass.ru/p/biologia/11-klass
METO/ bl
AHTPOIOJOTUHU
3apoxJeHue U 1 |[mpomexyTo4Has https://www.yaklass.ru/p/biologia/11-klass
pa3BUTHUE IKOJIOTUU

Uiy

HMeTO,U,bISKOHOI‘I/II/I. H 1 ” H H Hhttps://www.vaklass.ru/p/biologia/l1—klass



https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/dvizhuschie-sily-antropogeneza
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/evolyutsiya-chelovekoobraznyh-primatov
https://interneturok.ru/lesson/biology/11-klass/proishozhdenie-cheloveka/evolyutsiya-chelovekoobraznyh-primatov
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass

n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

52

3HaueHUe
3KO0JIOTUYECKUX
3HaHUU JJ1 YeJOBEKaA

https://www.yaklass.ru/p/biologia/11-klass

53

JKoJIoOTUYECKUE
daKTOophI

https://www.yaklass.ru/p/biologia/11-klass

54

AbuoTHyeckue
¢dakTopsbl. CBET Kak
3KOJIOTUYECKUH
dakTop.
JlabopaTopHas paboTa
6 «BbisiBaeHUEe
NPUCIIOCO6JIeHU M
OpraHU3MOB K
BJIMSTHUIO CBETA»

0.5

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-tem

osveschennost

55

Ab6uoTuveckue
dakTophbl.
TemmepaTypa Kak
3KOJIOTUYEeCKUH
dakTop.

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-tem

osveschennost

56

AGHOTHUYECKHE
dakTopbl. BiaxxHoCTb
KaK 3K0JIOTHYeCKHH
dakTop.
JlabopaTopHas paboTa
7 «AHaTOMHYECKHE
0COOEHHOCTH
pacTeHHUH U3 Pa3HbIX
MeCT OOUTaHHUSA»

0.5

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-vlaz

sostav-relief



https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-temperatura-i-osveschennost
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-temperatura-i-osveschennost
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-temperatura-i-osveschennost
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-temperatura-i-osveschennost
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-vlazhnost-himicheskiy-sostav-relief
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/abioticheskie-faktory-vlazhnost-himicheskiy-sostav-relief

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

57

Cpenibl 06UTaHUA
OpraHvu3MoB

https://www.yaklass.ru/p/biologia/11-klass

58

BuoJsiornueckue
PUTMBI

https://www.yaklass.ru/p/biologia/11-klass

59

’KusHeHHble GOpMBI
OpraHu3MOB

https://www.yaklass.ru/p/biologia/11-klass

60

buoTHuyeckue
dbakTophI

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/bioticheskie-faktory

61

3HayeHHe
OMOTHUYECKHUX
B3auMOJIeHCTBUH A
CylleCTBOBaHUA
OpraHu3MOB B cpe/fie
obuTaHud

https://www.yaklass.ru/p/biologia/11-klass

https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/bioticheskie-faktory

62

JKOJIOTUYEeCKUe
XapaKTepPUCTUKHU
NONyJISLUU

https://www.yaklass.ru/p/biologia/11-klass

63

OcHOBHBIE
MoKasaTeJIu
HOMYJISLNH:
YHCJIEHHOCTD,
IJIOTHOCTb,
BO3pacTHas U M0JIoBas

CTPYKTypa

https://www.yaklass.ru/p/biologia/11-klass

64

OcHOBHBIE
mokasaTeJu
HNOMNyJISLUHA:

https://www.yaklass.ru/p/biologia/11-klass



https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/bioticheskie-faktory
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/bioticheskie-faktory
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

pPOXKAAaeMOCTh,
IPUPOCT, TEMII POCTA,
CMEpPTHOCTB,
MUTpALUU

65

JKoJiorn4yeckada
CTPYKTypa NONyJISLAU

https://www.yaklass.ru/p/biologia/11-klass

66

JAvHaMuKa nonyJasaLuu
U eé peryanusa

https://www.yaklass.ru/p/biologia/11-klass

67

KpuBsble pocTta
YUCJIEHHOCTH
nonyasauuy. Kpusble
BbI)KMBAHUA

https://www.yaklass.ru/p/biologia/11-klass

68

JKoJioruyeckast HUIa
Bu/a. JlJabopaTopHas
paboTta 8
«[Ipucnocobienus
CeMsH pacTeHUH K
paccesieHUIO»

0.5

https://www.yaklass.ru/p/biologia/11-klass

69

Bup kak cuctema
nonyJyasiiun

https://interneturok.ru/subject/biology/class/11

70

3aKOHOMEpPHOCTH
NOBeJIeHUs U
MUTpPALMU )KUBOTHBIX

https://interneturok.ru/subject/biology/class/11

71

CoobmecTBO
OpPraHu3MoOB —
OHMOIEHO3

https://interneturok.ru/subject/biology/class/11



https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://www.yaklass.ru/p/biologia/11-klass
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11

n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

72

JKocUcTeMa Kak
OTKpbITasi CUCTEMA

https://interneturok.ru/subject/biology/class/11

73

Kpyrosopor BeiecTs
Y IIOTOK 3HEpPTUU B
9KOCUCTEME

https://interneturok.ru/subject/biology/class/11

74

OCHOBHBIE
okKasaTeJu
3KOCUCTEMBI

https://interneturok.ru/subject/biology/class/11

75

JKOJIOTUYECKUe
NHUPaMUJBI

https://interneturok.ru/subject/biology/class/11

76

U3mMeHeHUda
COO0IIECTB —
CYKLeCCUU

https://interneturok.ru/subject/biology/class/11

77

[TpupoiHbIEe
3KOCHUCTEMBI.
JKOCUCTEMBI 03€ep U
peK. DJKOCUCTEMBI
MOpeHr U OKeaHOB

https://interneturok.ru/subject/biology/class/11

78

[IpupoaHbie
9KOCHUCTEMBI.
JKOCUCTEMBI TYHJP,
JIECOB, CTeIeH,
MyCThIHb

https://interneturok.ru/subject/biology/class/11

79

AHTpOHOFeHHbIe
9KOCHCTEMBI

https://interneturok.ru/subject/biology/class/11

80

Yp603KOoCHCTEMBI.

https://interneturok.ru/subject/biology/class/11



https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

81

3aKOHOMEPHOCTHU
dbopMupoBaHus
OCHOBHBIX
B3auMOJIeHCTBUH
OpraHvu3MoOB B
3KOoCHCTEMaX

https://interneturok.ru/subject/biology/class/11

82

MexaHH3MBbI
BO3/leMICTBUS
3arpsi3HEHUN pas3HbIX
TUIIOB Ha
Cy60praHU3MeHHOM,
OpraHU3MeHHOM,
NONyJsAMOHHOM U
3KOCHUCTEMHOM
YPOBHSX

https://interneturok.ru/subject/biology/class/11

83

Buocdepa —
ob1IenaHeTapHast
060JI0YKa 3eMJIH

https://interneturok.ru/subject/biology/class/11

84

Y4yenue B. W.
Bepnazckoro o
o6uochepe

https://interneturok.ru/subject/biology/class/11

85

3aKOHOMEPHOCTHU
CylLleCTBOBaHUS
o6uocdepsnl

https://interneturok.ru/subject/biology/class/11

86

KpyroBopoTsl
BeILEeCTB U
O6HOoreoxXuMHUYeCcKHUe
U KJIbI

https://interneturok.ru/subject/biology/class/11




Tema ypoxka KosinyecTBo yacos ‘ Jara JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY
U3y4yeHust

Bcero| KonTtposbnsbie |[IpakThdeckne
paboThI paboThI

30HaJIbHOCTb 1 https://interneturok.ru/subject/biology/class/11
6uocdepnl. OCHOBHbIE
6HMOMBI CylIU

YcToiuuBoCTb 1 https://interneturok.ru/subject/biology/class/11
6rocdepsbl

JKOJIOTUYECKUEe 1 https://interneturok.ru/subject/biology/class/11
KPU3UCHI U UX
NPUYHHBI

BozpelicTBue 1 https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozde
YyesiOBEKa Ha prirodu-v-protsesse-stanovleniya-obschestva

o6uocdepy

AHTpOIIOTEHHOE 1 https://interneturok.ru/subject/biology/class/11
BO3/IeiCTBHE Ha
pacTUTENIbHbIN U
PKUBOTHBIA MHUP

https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vliyan
rastitelnyy-i-zhivotnyy-mir

‘OxpaHaan/Ipo,qu H 1 ” H Hhttps://interneturok.ru/subject/biology/class/ll

OcHOBHble NpUHLHUNEI || 1 https://interneturok.ru/subject/biology/class/11
YCTONYHUBOTO
pasBUTHUA
4yeJIoBe4YeCcTBa U

NPUPOALI

PanyoHasbHOE 1 https://resh.edu.ru/subject/lesson/5782/conspect/278768/
NPUPOJOTI0JIb30BaHUE
1 COXpaHeHHue
OHOJIOTUYECKOTO
pa3Hoo6pasus 3eMiu



https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vliyanie-cheloveka-na-rastitelnyy-i-zhivotnyy-mir
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vliyanie-cheloveka-na-rastitelnyy-i-zhivotnyy-mir
https://interneturok.ru/subject/biology/class/11
https://interneturok.ru/subject/biology/class/11
https://resh.edu.ru/subject/lesson/5782/conspect/278768/

Ne
n/m

Tema ypoka

KosinuecTBO 4acoB

Bcero

KoHTposibHBIE
paboThI

[IpakTuyeckue
paboThI

JlaTa
H3y4eHUs

JneKkTpoHHBIE U PPOBbIE 0Gpa3oBaTeNbHBIE PECY

95

0O6o06111eHHe 110 TEME
«Mukpo3BoJroLuAa U
eé pe3yJIbTaThI»

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obra:

vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168

96

060611eHME [0 TEME
«Makpo3BoJIIOIUA U
eé pe3yJIbTaThbI»

https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743

https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniy:

prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii

97

0O6o06111eHHe 110 TEME
«[Ipoucxoxzaenue u

pasBUTHE KU3HU Ha
3eMJie»

https://resh.edu.ru/subject/lesson/3885/main/270131/

98

060611eHHE 10 TEME
«[Ipoucxoxnaenue
yeJiOBEKa —
aHTpPOIOTeHe3»

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

99

060611eHME [0 TEME
«JKO0JIOTUA — HayKa O
B3aUMOOTHOLIEHUAX
OpPraHMU3MOB»

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

100

060611eHHE 10 TEME
«OpraHu3Mbl ¥ cpejia
OOMTaHUA»

BbIXOJHAadA

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

101

060611eHMe [0 TEME
«3KoJI0TUS BUJIOB U
MOMYJIALUKA»

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

102

060611€eHHE 10 TEME
«buocdepa -

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



https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/obrazovanie-novykh-vidov-ili-mikroevoliutciia-254922/re-65918f5b-44cc-4fc6-b0f7-6873ca354168
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-rezultat-mikroevolyutsii
https://resh.edu.ru/subject/lesson/3885/main/270131/
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/

Ne Tema ypoka KosnyecTBo yacos | Jara 3JIeKTpOHHbBIE M(POBbIE 06Pa30BaTENbHbIE PEC)
n/n Bcero| KonTposibHble |[Ipaktuyeckue| 13y I€HHA
paboThI paboThI
rio6anbHas
J3Kocucrema»
OBIIEE KOJIMYECTBO 102 3 4.5

YACOB I10 [TPO'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YVHEHUKA

buonorus. buonornueckue cuctemsl u miporecch (yriyOn€HHbIi ypoBeHs). 10 kiacc, aBT.
TepemoB A.B., IletpocoBa P.A., Muemo3una, 2022

buonorus. buonornueckune cuctemsl u miporecch (yriayO0n€HHbIi ypoBeHs). 11 kacc, aBT.
TepemoB A.B., IletpocoBa P.A., Muemo3una, 2022

Tepemor A.B. IlerpocoBa P.A. buonorus. 10 kmacc. [Tocobue ays caMOCTOSTEbHONW paOOThI
oOyuaromuxcs (yriryOiaeHHbIH ypoBeHb), MHemo3uHa, 2021

METOANYECKUNE MATEPUAJIBI JJIA YUUTEJIA

Tepemos, IlerpocoBa: buomnorums. 10-11 xmaccel. I[Iporpamma st o6mieoOpa3zoBaTeIbHBIX
yupexaenuil. [Ipo¢unbaelii yposenb, Muemo3uHa, 2022

buonorus. 10-11 kmaccel. buonorndeckuii CHCTEMBI M IPOLIECCHI. YTII. YPOBeHBb. MeTonuueckoe
nocooue. PI'OC, Muemosuna, 2023

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPChI 1 PECYPChI CETU UHTEPHET
https://m.edsoo.ru
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru



https://www.yaklass.ru/
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