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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buonorusa" (mamee - Owosorus) Ha
ypOBHE cpenHero ooduiero odpa3zoBaHusi pazpaborana Ha ocHoBe denepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit Denepanuny,
OdI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» wu
OCHOBHBIX MOJIOKEHUN (penepanbHoil pabouell mporpaMmMbl BOCIIUTAHHUS.

VYueOuslii npeamer «buosnorus» yriyonéaHoro ypoBHs uzydenus (1011
KJIACChI) SIBJISIETCS OJTHUM M3 KOMIIOHEHTOB NpeaMeTHo obnactu «EcTtecTBeHHO-
Hay4HbIe peaMeThl». CornmacHo nojoxkeHusm OI'OC COO npoduiibHbIE yIeOHBIC
IpeIMEThl, H3ydyaeMble Ha yIIyOJEHHOM YpOBHE, SABISIIOTCA CIOCOOOM
nuddepennpanin  oOydeHUss HAa YpPOBHE CpeaHEro oOmiero o0pa3oBaHUs U
MPU3BaHBl O0ECMEYNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01MM, cpeTHUM MpodhecCUOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 3THUX Y4eOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIIeHUE O00pa30BaTEIbHBIX, BOCIHUTATEIbHBIX U Pa3BUBAIOIIUX
3a/a4y, CBS3aHHBIX C MPOQOpPUEHTANMEH OOYJYaIOMUXCd W CTUMYJIUPOBAHHEM
WHTEpeca K KOHKPETHOW OO0JacTH HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HomMy npeameTty "buosorus" naét npeacrapieHue o Heau
U 3ajjayax U3ydeHusi yueOHoro mnpeamera «buosiorus» Ha yriayOJEHHOM ypPOBHE,
onpenesnsier o00s3aresbHOe (MHBApUAHTHOE) MPEAMETHOE COAEpP)KaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feiaaM U TeMaM, paclpelesieHHe M0 Kiaccam,
PEKOMEHJIyeT TOCIE0BATEIbHOCTh HM3YyYEeHHs] y4eOHOTrO Marepuaia C ydéTrom
MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpamme 1o Ouojaoruu peain3oBan
MPUHITUT MPEEMCTBEHHOCTH C M3YYEHUEM OMOJIOTUY HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omarojaps dYeMy MPOCMATPUBAETCS  HANPaBICHHOCTh  Ha
MOCJIEyIONIee pa3BUTUE OWUOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHHUS,  SKOJOTHYECKOTO
MBIIUICHUS, TIPEACTABICHUH O 310pOBOM 00pa3e KM3HH, Ha BOCTIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKPY>KaloIel IPUpOIHOK cpene. B mporpamme mo OHOI0THH TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buomorus» B peanuzaiuu
tpeboBannit ®I'OC COO K miIaHUPYEeMbIM JUYHOCTHBIM, METANpPEAMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHus: U B GOPMUPOBAHUU OCHOBHBIX BUJIOB YU€OHO-
MO3HABATEJILHOM JACATENBHOCTH OOYyYaroIUMXCSl 110 OCBOEHHUIO COJEPIKAHMS
OMOJIOrMuecKoro oOpa3oBaHMs Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHuUsl.

VYyebnniii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepIiaeT OUOJIOrHYecKoe 00pa3oBaHUE B IIIKOJIE U OPUEHTUPOBAH Ha PaCIIMPEHUE
U yriiyOJieHHe 3HaHU 00yYarouuxcst 0 X)KUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CEJICKIIUH,
OMOTEXHOJIOTHUH, IBOJTIONMOHHOTO YUEHUS ¥ SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO Ha TOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOMEMY MOTyUYEHHUIO
Ouosioruyeckoro  oOpa3oBaHuUs B By3aX U OpraHu3alMsX  CPEIHEro
npodeccuonanbHOoro oopa3zoBanusi. OCHOBY €ro cojepaHHs COCTAaBIIAET CHCTEMa
OMOJIOTUYECKUX  3HAHWUW, TOJYUYEHHBIX TMPU HM3YyYCHUH  OOydarouuMucs
COOTBETCTBYIOIIMX CHUCTEMATHUECKHUX Pa3/eioB OMOJIOTMH Ha YpPOBHE OCHOBHOTO
obuiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHMS TOJNy4aroT pa3BuTHe. Tak,
paciuiupeHsl U yriyOjaeHbl OWOJIOTHUYECKHME 3HAHMS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U ITOUCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHPHI ISl TOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HHTErpauuss OMOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJTYYCHHBIMH OOYYAIOIIMMUCSA TMPU H3YYCHHUU
busuKu, XuMun, reorpaduy U MaTEMATUKH.

CrpykTypa mporpammbl 1o yudeOHOMY mpeameTy "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M SBOJIIOIMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JJIs )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3alliH, YBOJIIOIIMHA OPTaHUYECKOT0 MUpa Ha 3emile,
COXpaHeHus1 OMOJIOrMYECKOT0 pa3HooOpa3us miaHeTsl. Tak, B 10 kinacce u3yuarorcs
OCHOBBI MOJIEKYJISIDHOM M KIETOYHOW OHOJIOTMH, SMOPHOJIOTUH W OHOJOTUU
pa3BUTHUA, TEHETHKU U CENEKIUH, OMOTEXHOJOTUH W CHHTETHYECKOW OMOIJIOTHH,
aKTyalu3UPYIOTCS 3HAHHUS OOydYarommxcss Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢uznonorun yenoseka. B 11 kimacce n3ydaroTcsi 3BOJTIOLMOHHOE yUYEHUE, OCHOBBI
AKOJIOTUH M YueHHe 0 omocdepe.

VYyebusiii npeamer  «buonorus» npuszBaH = 00ecleYUTh ~ OCBOCHHE
00yJaronMMucs OMOJIOTUYECKUX TEOpUN U 3aKOHOB, WACH, TPUHIIUIIOB M MPaBUII,
JEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTAX KJIETKH, OpTraHu3Ma, MOMyJISIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBLAAIOIIMUXCS HAYyYHBIX JOCTUKEHHUSIX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUH, MPUKIIAHBIX acleKTax OMOJIOrudyeckux 3HaHui. s
pa3BUTUSA M TOAJEP)KaHUS HMHTEepeca OOydJarImuXcs K OHOJOTHH Hapsiay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaia B COJACP>KaHUU MPOTPaMMBI
no OHMOJIOrMH MPETYyCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBIIEHUS U Pa3BUTHS
TOM MM MHOM 00J1acTH OMOJIOTHH, BKJIAJ0M OTEYECTBEHHBIX U 3apyOC)KHBIX YUEHBIX
B peIlIEHUE BAXKHEUIITNX OMOJOTHIECKUX U IKOJIOTHIECKUX MPOOIIEeM.

Lenp nzydenus yuebHoro npeamera «bruonorus» Ha yriayOiI€HHOM ypoOBHE —
OBNaZicHHEe  OOydYalOIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHATHEHOU



OpraHu3allid >KMBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue YyMEHHUM
MCIIOJI30BaTh 3TU 3HaHUS B (DOPMUPOBAHMM MHTEpECA K ONpeAesIEHHON o0yacTu
po(PecCUOHANBHON J1€ATEIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBECHHUS JJIs1 TPOIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHu.

JlocTmkeHnne 1enu u3ydeHus ydeOHoro mpenmera «buomorms» Ha
yriayO0nEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIIeAYIOUINX 3aa4:

OCBOCHHE 00YYaIOIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MPaBHUJIaX, COCTABISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPa; O
CTPOEHUH, MHOTO00pasuu W OCOOCHHOCTAX OWOJOTHYECKHX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIAINs, BU, OUOTeoleH03, Onocdepa); O BHIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYalolmMXcs C METOAaMH TO3HAHUS >KUBOW TIPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTMH Pa3BUTHUS, TEHETUKU U CEJICKIIHH,
OMOTEXHOJOTMM ¥ CHHTETUYECKOW OWOJIOTMH, TaJICOHTOJOTHH, DKOJOTHH);
METOJIAMH CaMOCTOSITEJILHOTO TIPOBEJICHUS OWOJIOTMYECKUX MCCIIEIOBAHUN B
nabopatropud ©W B nOpupoje (HaOIIOJEHHE, U3MEPEHHE, DKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJicHNEe OOYYalOIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIH30BATHCSA
OMOJIOTMUECKON TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTUU U  COIHMAIBHO-SKOHOMHYECKUMHU M  JKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUYECTBA; OLEHUBATH IOCIEJICTBUS CBOCH ACSITENBHOCTH IO
OTHOILEHUIO K OKpYXaroulel NpupogHO cpene, COOCTBEHHOMY 310pPOBBIO U
3I0POBBIO0  OKPY)KAIOIIMX  JIIOJeH; OOOCHOBBIBAaTH W  COOJIO/IATh  MEpHI
npouriIakTUKU UH(GEKIIMOHHBIX 3a00J€BaHU, IpaBUia MOBEAEHUS B NMPUPOJAE U
oOecrieyeHusi 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YpE3BbIYANHBIX
CUTyallUsiXx TMPUPOAHOTO W TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpEMEHHbBIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOMIMXCS MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
IpOLECCe 3HAKOMCTBAa C BBIJAIOIIMMHCS OTKPBITUSMM UM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 NpoOsiieMamMu, METOAO0JOTHhen
OMOJIOTMYECKOTO MCCIIEA0BAHUS, TIPOBEACHHSI SKCIIEPUMEHTAIBHBIX HCCIIEA0BAHUH,
pemieHus: OMOJIOTUYECKUX 3a7ad, MOJCIUPOBAHUS OHMOJOTHUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y OOYYAIOIIMUXCSl IIEHHOCTHOTO OTHOIIECHMS K KMBOM MpPUpPOJIE B
IIEJIOM U K OT/ACTHHBIM €€ 00bEeKTaM | SIBJICHUAM; (POPMUPOBAHUE IKOIOTUIECKOM,



IeHEeTHYECKOM IPaMOTHOCTH, 001N KyJIbTYphl OBEICHUS B IPUPO/JIC; HHTErPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIILHOM
IPUPOIOTIOIB30BAHUH (COOITIOICHNE MTPaBUII TIOBEICHUS B IPUPOJIE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHWH COOCTBEHHOTO 3JI0POBBbS U 3I0POBBS
OKpyXaromux Jroaer (cobOmogeHuss Mep npodunakTukyd — 3a001eBaHUH,
oOecrieyeHne 0E30MaCHOCTH >KU3HEAESTEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUHN B MTOBCEHEBHOM KU3HU;

CO3/IaHHM€  YCIOBHM  IJI1  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIUBUIYAIbHOU obOpa3zoBaTeapHON TPACKTOPUH, CIIOCOOCTBYIOIICH
noclieyronemMy MpodecCHOHaTbHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WHIUBUy AIbHBIMA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEACHHBIX HA M3yUEHUE OMOJOTUU HA YIIIyOJIEHHOM
YpOBHE cpeaHero oomero odpazoBanus, cocrapisier 2724aca: B 10 kmacce — 136
yaca (44aca B Hezento), B 11 kiacce — 136 yaca (4 yaca B HEZIEINIO).

Ot16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEIACTB OOy4YEHUS OHOJIOTHH
OCYUIIECTBIISIETCS ¢ YYETOM CHenu(pUKU €ro COJEp KaHHs W HAMpaBIEHHOCTH Ha
IPOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHHsA B  OpPraHU3alUAX  CPEIAHETO
po(heCCHOHATLHOTO U BHICIIETO 00Pa30BaHUS.

O0s13aTenbHBIM yCIOBUEM MPU 00yUeHUU OMOJIOTHH Ha yTriyOJIéHHOM ypOBHE
SBIIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpaKkTUYeCKUX padbor. Takke ydacTue
OOy4YaroIMXCcs B BBIMOJHEHUU MPOCKTHBIX W y4eOHO-HCCIICOBATEIIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEENIACTCs yUUTelIeM Ha OCHOBE UMEIOIINXCS MaTepruaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJTHBIX YCIOBHM.



COJAEP KXAHUE OBYYEHMUAA
10 KIIACC

Copnepxanue mporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocy/iapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas Ouoorusi — KOMIUIEKCHas Hayka. Kpatkast ucropusi pa3BuTHUs
Ouosioruu.  buojornueckne HayKd W H3yYaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTalbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE MCCICAOBAHUS B
OHOJIOTUH.

3HadeHue OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. I[lpodeccun, cBszanubie ¢ Ouosorueil. 3HaueHue OUOJNOTHH B
MPAKTUYECKON JEATEIBHOCTA 4YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBL.

JdemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. lapeun, V.
I'apsen, I'. Mennens, B. 1. Bepuaackui, W. I1. I1aBnos, . 1. Meununkos, H. W.
Bagunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, /I. K. bensies.

Tabmumpsl u cxembl: «CBs3b OMONOTMHM C APYTMMU Haykammy», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cHCTEMBI M UX U3yYeHHE

KuBble cuCTEMBbl Kak MOpeaMeT u3ydeHus Ouosioruud. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh W ILEIOCTHOCTb,
CIOKHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMu KUBBIX CHUCTEM: MOJIEKYJSAPHBIM, KIJIETOUYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreonenotTuueckuii), Omochepusiid. Ilporeccel, MPOUCXOAAMIME B IKUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOTO. KW3HB Kak (opma CyIIECTBOBAHUSA
Matepun. Hayku, nzyyaroine ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3AIUU.

N3yuenne KuUBBIX cucTeM. Merojasl Ouosiornyeckoil Hayku. HabGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [loHdaTue o 3aBUCUMON U
HE3aBUCUMOM TniepemMeHHOU. IlnanmpoBanme skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHBIX. OIEHKAa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTartoB. [IpuymHBI HCKaXX€HUA pe3ysibTAaTOB J3KcrnepuMeHTa. [loHsTue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpauuu



Tabmuubr u cxembl: «OCHOBHBIE TpPU3HAKK KU3HW», «buonornyeckue
cucteMbl», «CBOWCTBAa KWUBOW MaTepum», «YPOBHHM OpraHuU3aluy KHABOU
npuponb», «CTpoeHHE >XMBOTHOW KIETKM», «TKaHM >KXUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opraHusmay, «buoreouenosy», «buochepa», «Metoas
W3YUYCHHUS )KUBOU TPUPOJIBI».

ObopynoBanue: n1abopaTopHOe 000pyAOBaHUE JJIsl MPOBEACHUS HAOIOICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHMe pPa3IWyHBIX METOIOB IIPH
WU3YUYEHHHU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eauHUIA >kuBoro. lcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounast reopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPHH.

Meroabpl  MOJIEKYJSAPHOM M KJIETOYHOHM  OMOJOTUU:  MHKPOCKOIHS,
xpomatorpadus, 3ekTpodopes, METol MEYeHBIX aToMOB, AuddepeHInaIbLHOe
LHEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonusd. Koughoxanvnas mukpockonus. Bumanvhoe
(npudicusHenHoe) uzyuenue Kiemox.

JdeMoHcTpauuu

[Toptpets: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K. M.
bap.

Tabnuiel 1 cxeMbl: «CBETOBOM MHUKPOCKOM», « NEKTPOHHBI MUKPOCKOIDY,
«HMcTopust pa3BUTHS METOJIOB MUKPOCKOITAN.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl pacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3yyeHue MeETOJOB KIETOYHOU OHOJIOrUU
(xpomartorpadusi, anexrpodopes, auddepeHmanLHOE UEHTPUDYTHpPOBAHUE,
[TLP)».

Tema 4. XuMuyeckasi OpraHu3anms KJICTKU

XUMHAYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga 1 €€ poJib KaK pacTBOPUTEIS, pEareHTa, y4acTHUe B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysiuuu. MuHepanbHble BEIleCTBa KIETKH, UX Ouosorudeckas poiib. Poib
KATMOHOB M aHUOHOB B KIIETKE.

Oprannueckue BeUIECTBA KIETKU. buonorudyeckue mnonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OeNKOBOM MoJeKyibl. [lepBuunas
CTpyKTypa Oeika, MNenTHAHas CBsI3b. BTopuuHas, TpeTWuyHas, 4YeTBEpTUYHAsS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanuss  OenKoB.
buonornyeckue GpyHkuun 0enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuapl, AUCaXapyibl, OJIMTOCaxXapuibl U MOJIUCAXapHIbL.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yIJIEBOJIOB.
buonornueckue GyHKIUHU YTIEBOIOB.

Jlunuasl. 'uapodunsHo-ruapodoOHbie cBolicTBa. Knaccupukanus aunuaos.
Tpurnunepunbl, ¢GocPoIUNUIbI, BOCKH, CTEpOUAbl. buonormdeckune GyHKIUH
munuaoB. OOmme CBONCTBAa OMOJIOTMYECKMX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TIOJIYTTPOHUIIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. Crpoenue HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpuamun xomruiementapuoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinast criupains. MecroHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Buaesl PHK. ®yukunu PHK B kitetke.

Ctpoenue monekyinbl AT®. Makpospruueckue cBsi3u B MoJiekysne ATO.
buonornyeckue pynkuun AT®. BoccraHoBiIEeHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompughocghamol (HT®). CexBennporanue JJHK. Memoowt
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpyktypHass OHOJOTHS: OMOXMMHUYECKHE M OMO(PU3HMUECKUE HMCCIICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKkyn. MoodenuposaHnue
CMPYKmypul U QYHKYUi OUOMOIEKV U UX Komnjiekcos. Komnviomepnuolil ousatin u
opeanuyeckull cCunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpertst: JI. [Toaunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Jnarpammsl: «PacnpeieieHne XUMUYECKUX AJIEMEHTOB B HEXKUBOM TIPUPOIEN,
«PacmipeienieHne XMMUYECKUX 3JIEMEHTOB B dKHUBOU MIPUPOIEN.

Tabmuubr 1 cxembl: «llepuognyeckass TabIMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellecTBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MONEKyJ b, «CTpoeHHE MOJIEKYI
yriieBooBy, «CTpoeHne MOJEKYyad JHUOUAOBY», «HyKIEMHOBBIE KHUCIOTHI»,
«Ctpoenue moiiekynbl ATO».

OO6opynoBaHue: XUMUYECKas TOCY/1a U1 000PYI0BaHHE.

JladopaTopHasi padoTa «OO0HapyXeHHE OCIIKOB C TTOMOIIBIO KAYSCTBEHHBIX
pEAKLUI.

JlabopaTopHnas padora «lccneqoBaHne HyKJIEMHOBBIX KUCIIOT, BBIIEJIICHHBIX
U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tunbel KJIETOK: JyKapuoTHYecKas U Tmpokapuotuueckas. CTpyKTypHO-
(yHKUIHOHAIbHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTuieckoit kiaeTku. Kierounasi crenka 6akrepuit U apxeu.
Oco0OeHHOCTH CTpPOEHMSI TeTepoTpOPHON M aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHnue u GyHKIIMOHUPOBAHUE dYKapUOTUUECKOM KieTkH. [InasmaTtuueckas
MeMOpana (turazmanemma). CTpykTypa muia3MaTU4deckoil MemOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Mudy3us, odneryéunas
muddy3us), akTUBHBIM (NMEPBUYHBIA M BTOPUYHBIA AKTHBHBIM TPAHCIOPT).
[Tonynponunaemocts MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
OUHOLIUTO3, (aronuTo3. Dk301uT03. Kierounas crenka. CTpykTypa U (QYHKIHH
KJIETOYHOW CTEHKU PAaCTEHUM, TPUOOB.

Hurormazma. [urozons. Lutockener. JIBmwxkenue nuroriazMbl. OpraHouIbl
kJeTkr. OTHOMEMOpaHHbIE OpPTraHOUIbI KJIETKU: dHI01u1azmaTudeckas cetb (I11C),
anmapaT [OombIkH, JM30COMBI, WX CTpoeHHe U (GyHKIUH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoOuAOB KJIEeTKH. CTpoeHHEe TpaHyJSIPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. CunTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOUHBIX MeMOpaH. [ maakuii (arpanysipHbIi) SHI0TUIa3MAaTHYECKUN PETUKYITYM.
Cekperopnas (yHkuus annapara ['onbmxu. Moouguxayus Oenxoe 6 annapame
Tonvoorcu. Copmupoerxa 6enxkoe 6 annapame [onvodxcu. TpaHCIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWJBI  KJIETKH:  MHUTOXOHJAPUHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuui u niacmuo. Cumouoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHJpUNM U miactuia. IlepBuunble,
BTOPUYHBIC U CIOXKHBIE TIIACTUABI (POTOCHHTE3UPYIOIINX 3YKApUOT. XIJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietku CTpoeHue W QyHKIIMH HEMEMOpaHHBIX
OpraHOU OB KJICTKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmot.
MuxkpodunameHTsl. Axkmunogvle Mukpoguiamenmol. MpIllIEYHbIE  KIETKHU.
Axmunosvie KOMnoneHmvl Hemvliuieunvlx kiemok. MuxkporpyOouku. KietouHslii
neHtp. CrTpoeHHe M JBWKEHUE KIYTHKOB U pEeCHHYEK. MUKpOTpyOOUKH
nuToria3mel. LlenTpuons. benku, accoyuuposanuvle ¢ MUKpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGomouka siApa, XpOMAaTHH, KapUOILIa3Ma, SAPHIIIKH, UX CTPOSHUE U
bynkun. SnepHbiii 6enkoBbIii MaTpukc. IIpocTpaHCTBEHHOE PpacIOIOKEHHE
XpoMocoM B uHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOU 00010uKU 6 mumosze. Aoephulil
Mpancnopm.

Krnerounsie BkmtodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanun



[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupr u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTku», «CTpoeHue
JKUBOTHOM  KIIeTKW», «CTpoeHHe  pacTUTENbHOW  KIEeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPEnapaThl OaKTEpUATbHBIX KIETOK.

JlabopaTopnass paOora «l3ydyeHHe CTpOEHHS] KIETOK PpPa3IN4HbIX
OpPIraHU3MOB).

IIpakTnyeckas padora «/3yueHue cBOMCTB KIIETOYHOU MEMOPAHBI.

JlaGoparopnass padora «lMccienoBanne minasmMoiu3a M ACIIa3MOiIu3a B
PACTUTENbHBIX KIETKaX».

IIpakTuuyeckas padora «/3ydeHune IBUKEHUS IUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX).

Tema 6. O0OMeH BeliecTB U NPeBpallleHUE JHEPTHH B KJIETKe

AcCUMUITALINAS U AUCCUMIISIIINS — JIBE€ CTOPOHBI MeTabonmm3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U rerepoTpodHbIi. YdacThe Kuciopoia B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obecnedeHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX Tporeccax. DepMEHTaATUBHBIA XapakTep peaKUUil KJIETOYHOIO
Metabonuzma. DepMeHTh, HX CTPOEHUE, CBOWCTBA M MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peaklMii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OPraHUYECKHUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcUuceHHbIl U OKCcuceHHbll omocunmes y obaxmepuu. Ceemocobuparoujue
nuUeMeHmbvl U NUSMEHmMbl PeakyuoHHo20 yeumpa. Poap XJIOPOIIaCTOB B MPOLECCE
dboTtocunTeza. CBetoBas u TeMHOBas dazbel. Pomoovixanue, Cs, Cy u CAM-munsi
gdomocunmesa. IIpogyKTUBHOCTH oTOCHMHTE3a. BriusHue pa3znuyHbix (akTOpoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepUH, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYyAUTENHN OOJIE3HEH.

AspoOHBIC OpraHU3MBbl. Oranbl HSHEPTETUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornuyeckoe OKUCIECHUE, WU KIETOYHOE JIbIXaHue. Poib MUTOXOHIpUN B
npoleccax ouosoruyeckoro okucienud. Luknuueckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Inepeusi membpanro2o epaouernma npomonos. Cunmes ATD:



paboma npomounrnou ATD-cunmasel. [IpenmyiecTBa a3poOHOTO MyTH OOMEHa
BELLECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdeMoHcTpauuu

Ioprpetsr: Ix. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3Y, «IHEpreTUIecKuil 00MeH», «buocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, 000pYyJOBaHUE Uil MPUTOTOBIEHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padorta «/3ydeHne KaTaTUTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlaGopaTopnasi padora «M3yueHue (EPMEHTATUBHOTO PACHICTUICHUS
NEPOKCHUIA BOJIOPOAa B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnasi pabdora «CpaBHeHue TipolleccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HacaeacrBeHHass HHGOpMaLMs U peau3anus eé B KIeTKe

Peakiuu MatpuyHoro cuntesa. [IpUHINMN KOMIIEMEHTAPHOCTU B PEAKIUSIX

MaTpUYHOIO CUHTe3a. Peanusanus HacnencTBeHHOW nHpopMmanuu. ['eneTnyeckuii
KO, ero cpoucrBa. Tpanckpunuus — mMarpuunbid cuHTe3 PHK. IlpmHnmmnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIETbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.
Tpancnsauus u e€ stansl. Yuyactue TpancnopTHsix PHK B OuocunTese Oenka.
VYcnoBuss OuocunTe3a Oenka. KomupoBanwe amMuHOKHUCIOT. Poib pubocoM B
OouocuHTese Oenka.

Cospemennvie npeocmasierus o cmpoenuu 2eros. OpraHuzaius TeHOMa y
MPOKApHUOT U DPYKApUOT. Perynsauus akTUBHOCTU T€HOB Yy MPOKapuoT. ['mmoresa
onepoHa (®. XKako6, XK. MaHo). MonekynsapHvle mexanuzmvl IKCNPECcUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomel 2enog. Perynsuns oOMEHHBIX
MPOLIECCOB B KJeTKe. KiteTounbIii roMmeocTas.

Bupycer — Heknetounsie (HOpMBI KU3HA U OOIUTaTHBIE Mapa3uThl. CTpoeHwHe
MIPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
J[HK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuoghaeos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsie 3a0051eBaHus Yyen0BeKa, )KUBOTHBIX, pacteHuid. CITN, COVID-19,
COLMaIbHbIE U METUIIUHCKUE TIPOOIIEMBI.

buoungpopmamura: unmeepayua u ananuz oonvuwux maccusog («bigdatar)
CMpPYKMYpHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdeMoHcTpauuu

[Toptpetsi: H. K. Kosnbios, 1. 1. iBaHoBCKwMiA.

Tabmuier u cxembl: «brocuaTes Oenkay, «['eHeTnueckuit kon», «BUpych,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJEIIN BUPYCay.

Tema 8. J/KuzHeHHBbII HUKJI KJIETKU

Knerounsléi 1uki, ero mnepuoasl W perymsauus. WHrepdaza u MUTO3.
Oco0OeHHOCTH TMpoIIeccCOB, MPOTEKaMKX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTUIECCKUI) TIEPUO bl UHTEP(hA3HI.

Marpuunbii cunre3 JHK — perumkanus. [Ipunuuner penmukannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTHUIIAPAJUIEIbHOCTD.
Mexannsm permkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TenomMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTull. JIumiouaHelii
raruiouaHbIn  HAOOpe  XpoMmocoM. ['omosnorudynesie xpomocombl. [losoBbie
XPOMOCOMBL.

Henenue knetku — Muto3. CTaiuy MUTO3a U TPOUCXOIAIINE B HUX MPOLECCHI.
Tunel MmuTo3a. KaprokuHes 1 TMTOKMHE3. bHOI0OrnuecKkoe 3Ha4eHNe MUATO3A.

Perymamusa mutorndeckoro mukia kietkd. [IporpamMmmupyemas KieTodHas
rUOeIb — armomnTo3.

Knerounoe sipo, XpoMocombl, (GyHKIIMOHAIbHAs TeHOMHKA. MexaHuzmol
npoaugpepayuu, ouggepenyuposku, cmaperus u eudbenu xiemok. «l{ugposas
KemKka» — ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUSL KIemKU.

JdemoHcTpanuu

Tabmumer u cxeMbl: «KW3HEHHBI UK KICTKW», «Mutos», «CrtpoeHue
xpomocomy, «Pemmukanus JJHK.

OOGopynoBaHKe: CBETOBOM MUKPOCKOII, MUKpoOTpenaparsl: « MUTO3 B KJIETKaX
KOpEIIIKa JTyKa.

JlabopaTopHas padora «3yueHne XpOMOCOM Ha TOTOBBIX
MUKpOIpenapaTaxy.

JlaGopaTopHas padora «HaOmroaeHre MUTO3a B KJIIETKaX KOHYHMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIpErapaTax)y.

Tema 9. Ctpoenne u QyHKUMH OPraHN3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U KUZHEACATEILHOCTH OJTHOKJICTOUHBIX OPraHU3MOB.
bakrepuu, apxeu, OAHOKJIETOUYHbIC T'PUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYTHE
poTUCThl. KOoNIOHMaIbHbIE OPraHU3MBL.



B3auMocBsA3p YacTel MHOIOKIJIETOYHOIO OpraHus3ma. TKaHW, OprasHbl M
cucteMbl opranoB. OpranusM Kak €IMHoe nesnoe. ['omeocras.

Txanu pacrenuid. TUIbI pacTUTENBHBIX TKAHEH: 00pa3oBaTeabHasl, TOKPOBHAS,
IpOBOJALIASl, OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpoeHHs, (YHKUHUA H
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THIBI )KMBOTHBIX TKAHEH: SIUTEIUAIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpPOCHUs, (QYHKIHUN U
pacIooKEeHUsI TKaHEN B OpraHax KMBOTHBIX U YEIOBEKA.

Opranel. BereratuBHble M TI'€HEpaTHWBHBIE OpraHbl pacTeHHi. Opransl U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3MoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIil 1 BHyTpeHHUN cKeseT. CTpOEHUE U TUIIBI
COEIMHEHU KOCTEH.

JIBr>keHue  OpraHm3MoB.  JI[BM>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PAaCTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opraan3mos. Ilornomenne Boabl, yTIIEKUCIOT0 ra3a i MUHEPAIIbHBIX
BEIIECTB  pacTeHussMu.  llutanme  KuBOTHBIX.  BHyTpumonoctHoe  wu
BHYTPUKIIETOUHOE TNuIileBapeHue. IIuTaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
[ULIEBApUTENILHOTO TpakTa. [IumeBapurenbHble xenesbl. [lumeBapurenpHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[prxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[prxaHue Mo3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHasi cuctemMa uelioBeka. MeXaHu3M BEHTWISUHUM JIETKUX Y NOTUIl U
MJIEKOMUTAIOMUX. Perynsiius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTEHHM.
Tpancnopr BewecTB y JKMBOTHBIX. KpoOBeHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX W 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpaiieHus. OBOJIOLUOHHBIC
YCIIOXKHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI IIO3BOHOUYHBIX >KMBOTHBIX. PaboTta
cepaua u €€ peryssnus.

Brinenenue y opranusmos. Beiienenue y pacrenuil. Beiaenenne y ;)kUuBOTHBIX.
CokparutenbHple Bakyonu. Opradbl BblaeneHusa. DuibTpanus, CceKpenus u
oOpaTHOE BCAChIBAHME KaK MeEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. CBs3b
MIOJIOCTH TeJNa C KPOBEHOCHOM M BBIJIEIUTEIBHON CHUCTEMaMu. BelaeneHue y



NO3BOHOYHBIX JKMBOTHBIX M yesoBeka. [Touku. CtpoeHne um (yHKIIMOHHPOBAHUE
He(dpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amura y OpPraHu3MoOB. 3aluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil U UCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa maCCUBHOM U XUMUYECKOM 3aIIUThI. OUTOHLIUABI.

3amunTa y MHOIOKJIETOYHBIX dKUBOTHBIX. [I0OKpOBBI 1 MX IPOU3BOIHBIE. 3a1UTa
opranuzmMa oT OonesHeil. MmMmyHHas cucrema uenoBeka. Kiierounslli u
IYMOpPJIbHBIA MUMMYHUTET. BpoxkaéHHbIH M NpUOOpPETEHHBIN crnenupuyecKui
UMMYHUTET. Teopus KiIOHaIbHO-celeKTuBHOro ummyHnurera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanmurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts W perymsauus y  OopraHusmoB. Pasapaxxumocts y
OJIHOKJIETOYHBIX OpPraHu3MOB. Takcucsl. Pa3npa)kxuMoCTh U peryisanus y pacTeHUM.
PocroBble BemecTBa M X 3HAYCHHE.

Hepsnas cuctema u pediexropHas peryisuus y )UBOTHbIX. HepBHas cuctema
U €€ OoTHeabl. OBOJIIOIMOHHOE YCIOXHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOI'O MO3ra IO3BOHOYHBIX HUBOTHBIX. Peduiekc u
peduexTopHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'ymopanbpHast perynsuus U SHAOKPUHHAS CUCTEMA >KMBOTHBIX M 4YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBL. JlelicTBMEe TOPMOHOB. B3auMocBsi3b
HEPBHOM M 3HJOKPUHHOH cucteM. I unoranamo-runogusapHas cUCTEMA.

JdemoHcTpanuu

[Toprper: U. I1. I1aBios.

Tabmuubl u cxeMbl: «OIHOKJIETOUYHBIE BOJOPOCIN», «MHOTOKJIECTOUYHbBIC
Bojopocam», «bakrepum», «lIpocrenmme», «OpraHbl IBETKOBBIX PACTECHUN,
«CuctemMbl  OpraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctemb», «CTpoeHne credisy,
«CTpOoeHne JUCTOBOM IUTACTUHKW», «TkaHM KUBOTHBIX», «CKENeT 4eloBeKay,
«IInmeBapurenbHas  cucremay», «KpoBeHocHas — cucreMa»,  «JlpIxarenbHas

CHCTEMAY, «HepBHas CHCTEMAa, «Koxay, «MpI11euHas CHCTEMa,
«BpigenutenbHas cucrema», «JHJIOKpUHHAs cucTteMa», «CTPOCHUE MBIIIIIBDY,
«AMMyHHUTETY, «KHI11€4HOII0JIOCTHRICY, «CxeMma MMUTaHUSA pacTeHu»,

«KpoBeHOCHbIE CUCTEMBl TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHuEe Tuapb»,
«CTtpoeHue mnaHapun», «BHyTpeHHee cTpoeHue I0XKAeBoro yepBs», «HepBHas
cuctema peio», «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MiIeKonuTaomux», «HepBHas cuctema uenoBeka», «Pediexey.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpOIIpenapaTbl TKaHEH, pPAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU



HACEKOMBIX, UIJIOKOXHUX, KUBBIE DK3EMIUIIPbl KOMHATHBIX PAaCTEHU, repOapuu
pacTeHUM pas3HbBIX OTAEJOB, BJIAXHBIE MpenapaTbl KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE AJIA IEMOHCTPAIIMK TTOYBEHHOT'O U BO3YIITHOTO MTUTAaHUSI PACTCHHUI,
pacuieruieHust Kpaxmaiia u 0eIKOB 1Mo AeiicTBUEM (PepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTPALIUU OIBITOB MO U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma
JIIXaTeJIbHBIX JBUKEHUH, MOJICNIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlabopaTopHasi padora «3yueHne TKaHel )KUBOTHBIXY.

JlabopaTopHasi padora «/3ydyeHne opraHoB [IBETKOBOTO PACTECHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHHSA: MOYKOBAHME,  CIOPYJISLUA,
(dparMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxenue. [losoBeie KieTKH, WM rameTbl. Meiio3. Craguu
Mmeno3a. [losenenune xpomocom B Menose. Kpoccunrosep. buosiornuecknii CMbICI
Melo3a M TMOJOBOro rmponecca. Meio3 M ero MecTo B >KU3HEHHOM IUKIIE
OpPraHHU3MOB.

[Ipenzaponpimuesoe passurue. ['amerorenes y skxuBOTHBIX. [10n0BBIE Kene3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U A3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHUOIOTHUS — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopghozene3 — o0na u3 2nagHvix npobdIem IMOPUOTIO2UL.
Konyenyus mopghocenoe u mooenu mopghocenesa. Cramuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue. Tumbl  apoOiieHHS.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobnenue. bnacmyna, munol
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOABIIIEBBIX JUCTKOB. B3anuMHoe
BIUSIHAE 4YacTell pa3BUBAIONIETOCSA 3apojbliia (dIMOpHOHAIBHAS HWHIYKIIHS).
3Jakiagka IUlaHA CTPOEHUS JKUBOTHOTO KAK — PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII Te€HOB. BnusHMe Ha SMOpPHOHAIBLHOE pPAa3BUTHE PA3IHYHBIX
(aKTOPOB OKPYKAIOIIEH CPebl.

Poct u pasButue xuBOTHBIX. [locTaMOpuonanbsHbIl nepuon. Ilpsmoe u
Hempsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoJornyeckoe 3HaueHHE NPSIMOr0 W HEMPSIMOIo
pa3BUTHs, UX PACHPOCTpPaHEHHE B MHpupoje. Tumbl pocta *KUBOTHBIX. DaKTOPHI
pEryJsiiuy poCcTa KUBOTHBIX U YyenoBeka. CTaauy MOCTIMOPHUOHATBHOIO Pa3BUTHUS



y ’KUBOTHBIX M 4esoBeka. [lepuoapl oHTOreHesa yenopeka. CTapeHue U CMEepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHne u pazButue pacteHuid. ['amerodur m cnopodur. Meiios B
YKU3HEHHOM ITuKJIIe pacTteHuil. O6pa3zoBaHue CIop B npolecce Meiiosa. ['lamerorenes
y pactenuil. OIIOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. /[BoiiHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUEe U PA3BUTHE CEMEHH.

MexaHU3MBbl pETyJISIIUM OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JemMoHcTpanun

IToptpetsl: C. I'. Hapamus, X. [lIneman.

Tabmuel u cxembl: «BereratuBHOe pasMHOXKeHHE», «Tumbl Gecroaoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIaMHIOMOHAJb, «Pa3MHOKEHHE 3BIJIEHBD,
«Pa3MHOXeHue TUApb, «Mehosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHUe
ANIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsimoe u
HenpsiMoe pa3BuThue», «Pa3Buthe wmaickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butue nAarymkn», «/[BOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PAaCTCHUI»,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JIBYJIOJIbHBIX PACTEHUN», «KU3HEHHBIA IIUKII
MOPCKOM KaIycTbD, « JKU3HEHHBIN LUK MXa», «KU3HEHHBIN [TUKIJI MATIOPOTHUKAY,
«KV3HEHHBIN [IUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparbl SWLEKIETOK U
CIIEpMATO30UI0B, MOJENb «L MK pa3BUTHS JISTYILIKI.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKponpenapaTax».

IIpakTuyeckass padora «BrpisiBIeHME NPU3HAKOB CXOJCTBA 3apOJBIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHUS BBICIIUX
paCTEHUIN.

Tema 11. I'eHeTnka — HayKa O HACJEJACTBEHHOCTM W H3MEHYMBOCTH
OPraHu3MoB

Wcropwust cTaHOBNIEHUS U pa3BUTHUS TCHETHKHU Kak Hayku. PaboTsl I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE€ TEHETUYECKUE TIOHSATHUS U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA W PEUECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, THOPHUIBI, TEHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: TUOPUAOJOTUYECKHUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUH.

JdemoHcTpanuu



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. W.
BasuioB, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
TumodeeB-PecoBckuii.

Tabnuiel U cxeMbl: «MeTo1bl TeHETUKI, «CXEeMbI CKPEIIIUBAHUS.

Jlabopatopunass paGora «J[po3oduna Kak OOBEKT TEHETHUYECKHUX
VICCIICIOBAaHUIN.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHnenss — 3aKOH
eIMHO00pa3usi TMOPUJIOB MEepBOTO MoKoJieHus. [IpaBuiio momuHUpOoBaHus. Bropoi
3aKOH MeHensa — 3aKOH paclleIuieHus] NpU3HAKoB. LluTonorndeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanuzupyouee ckpenmBanue. [I[poMexxyTouHblld XapakTep HacaeAOBaHUS.
Pacmiennenne npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUHU.

JuruOpuaHoe ckpemuBanue. Tpetuii 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HaCJIEeI0BaHMS MPU3HAKOB. [[uToMOrnuecke OCHOBbI TIUTUOPUTHOTO CKPEITUBAHUS.

CuemienHoe HacienoBanue npuszHakoB. Paborer T. Moprana. CuemnsieHHOe
HACJIEIOBAaHUE T'C€HOB, HApPYILICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIN MEXAHWU3M ONPEACIICHUS N0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U rereporaMeTHbeId noi. ['eHetnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanrne npu3HaKkoB, CUEIUIEHHBIX C TTOJIOM.

I'enotum kak uenoctHas cucrema. [enoTponust — MHOXKECTBEHHOE JICHCTBUE
resa. MHOXECTBEHHbIM aiuienu3M. B3auMoaencTBue HEauIeNIbHBIX TE€HOB.
KommiementaprnocTs. Onucras. [lonumepust.

['eHeTYEeCKUI KOHTPOJIb Pa3BUTHS PACTEHUMN, ’KUBOTHBIX U YEIOBEKA, a TAKKE
(GU3HOTOTUYECKUX  MPOIECCOB, TMOBEACHHS W  KOTHUTUBHBIX  (YHKIIHM.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKPOOUOM». ['€HEeTHYeCKHe AacHeKThl KOHTPOIS U
W3MCHEHHS HACJICICTBEHHON MH(OpPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, T. Mopras.

Tabnuupl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl MeHaens», « TpeTuil 3akoH
Menpaens», «AHanusupyroliee CKpeluBaHue», «HemnomHoe TOMUHHpPOBAHUEY,
«ClerieHHOE HacjieloBaHUE TMPU3HAKOB Yy JApo3ouibly, «l'eHeTuka moJay,
«Kapuotunm uenoBeka», «Kapwotunm npo3oduns», «Kapuotum nOTHIB,
«MHOX€eCTBEHHBIN allIenu3M», « B3auMo1eicTBUE Tr€HOB.

ObopynoBanue: Mofenb Uil JEMOHCTPAallUM 3aKOHOB  €IMHO00pa3us
ruOpUJOB TIEPBOrO TIOKOJEHUS M paCUISIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOW MHUKPOCKOTI,
MuKponpenapar: «po3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpeIIMBaHUs y APO30(PHIBD».

IIpakTuyeckass  padora  «V3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEIINBAHUSA y IPO30DUITBD».

Tema 13. 3akoHOMEpHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeipl Ipu  QPOpMUpPOBAHUM (PEHOTHIIA.
M3mMeHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJMYECTBEHHBIE NIPU3HAKUA. Buisl
M3MEHYUBOCTH: HEHACJICACTBEHHAs U HACIICACTBEHHA.

MoaudukanonHas U3MEHYUMBOCTh. Ponb cpeabl B (hOpMUPOBAHUU
MOAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanunoHHBIM
psa u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MoIu(pHKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuyeckas n3MeHYMBOCTh. CBOMCTBA FT€EHOTUITMYECKON N3MEHUNBOCTH.
Buibl reHOTUNIHYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHasT W3MEHYHMBOCTh. Meio3 W IIOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTainmoHHass W3MEHYMBOCTh. BHAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYUMPOBAHHBIE  MyTallMu. SIepHble U
nuToriazMaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsA MyTaluid. MyTareHpl W WX BJIUSHHE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IMpoLecca. 3aKOH TOMOJIOTMYECKHUX pPsIOB B
HaciencTBeHHoW m3MeHunBoctu (H.M. BaBunoB). BHesnepHas M3MEHUMBOCTH W
HACJIEICTBEHHOCTbD.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos &
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pu3s, B. Moranucen, H. 1. BaBunos.

Tabmumpl u  cxembl: «Buabl  w3MeHUHMBOCTH», «Moau(pUKaIMOHHAS
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHYUBOCTDY, «Metio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00eBaHMs YeT0BeKa», « Buabl MyTaruiiy.

O6opynoBaHue: *KUBbIE U TepOapHbIE dK3EMIUIAPbl KOMHATHBIX PacTeHHH,
pucysku (pororpadun) KUBOTHBIX ¢ PA3TUIHBIMU BUJAMU N3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BAPHUALIMOHHOW KPUBOW».



IIpakTnueckas padora «Mytamuu y JApo3odusibl  (Ha  TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eHeTHKA Ye0BeKa

Kapuorun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3ydeHMsT T€HETHMKHM  YeJIOBEKAa:  TIEeHEAJOTMYECKUH,
OJM3HELIOBBIH, IUTOT€HETUYECKHIA, NONYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMenHoe OTpeAeeHue TE€HOTHIIA!
MTOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTHUIUPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[1I1P-ananm3a. HacnencTBeHHBIC 3a00JIeBaHUS YelIOBEeKa. | €HHBIC 1 XpOMOCOMHBIE
0oje3HM 4YenoBeKa. boe3HW ¢ HACIEICTBEHHOW MPeApacroioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKH B NMPEAOTBPAILICHUU U JICUEHHH T€HETUYECKUX
3a00sieBaHUN 4YenoBeKka. MeIuKO-TeHEeTUUEeCKOe KOHCYJIbTHpoBaHUe. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpysay». JTUYECKHE ACHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue GakTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3rUecKoMy U XMMHUYECKOMY 3arpsi3HEHHMIO OKpyXkaroiel cpenbl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHSIM.

JdemoHcTpanuu

Tabnuiel u cxemol: «Kapuotun yenoBekay, «MeToabl U3ydeHUs T€HETUKHU
yenoBekay, «I'eHeTnyeckue 3a00JI€BaHUS YETOBEKAY.

IIpakTueckas padora «CocTaBieHUE U aHAIU3 POJIOCIIOBHOWY.

Tema 15. Cesiexkuiusi Opranu3smMoB

JloMecTukanus u ceeKuus. 3apoxKACHUE CENEKIIMU U IOMECTUKALINU. Y UCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasusi KyJIbTYpPHBIX
pactenuii. Ponb cenexkuuu B cO31aHUU COPTOB PACTEHUN U TTOPOJT )KMBOTHBIX. COpT,
opoJia, MTaMM. 3aKOH TOMOJIOTHUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYNBOCTH
H. W. BaBunosa, ero 3HaueHue Jjisi CEIEKIIMOHHON pabOTHI.

Meroabl CeNeKIMOHHOM paboThl. MCKyCCTBEHHBI OTOOp: MACCOBBIA H
VIH/INBU1y AJIbHBIN. JTanel KOMOMWHAIIMOHHOMN CCJICKIIUU. HUcnsiTanue
MPOU3BOAMUTENCH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
dbeHoTHna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUHMOHHOM  paloThlI.
PannanoHHbIi 1 XUMHYECKUN MyTareHe3 Kak HCTOYHHUK MyTaluud y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJOB
pexomoOuHanTHBIX JIHK 117151 momyueHust ICXOTHOTO MaTepHaia Jijis CeJIeKIUU.

[Tonyuenue MOJIUTUIOUIOB. BuyTtpuBunoBas rudpuu3aIms.
bnu3kopoAcTBEHHOE  CKpelniuBaHue, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpeluBaHue, win ayTopuauHr. ['erepo3uc u ero mpuyuHbL Vcmonb3oBaHue
rereposuca B cenekiuu. Otnanéunas rudpunuzanus. [Ipeogonenue Gecriionus



MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEJEKIIUU PACTEHUHN U KUBOTHBIX. «3en1éHast
Desoioyusy.

CoxpaHeHHEe U U3yYEHNE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKHUX POJMYEH NIl CO3/IaHUs HOBBIX COPTOB M TMOPUIOB CETBCKOXO035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX  JICUBOMHBIX 6  YENAX VIYHUULEeHUS
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel u
NepCneKmuGHbIX MexHOoA02UlL.

JdeMoHcTpanun

[Toptpersi: H. . BaBunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl 1 cxeMbl: «LIeHTpbI NPOUCXOKAEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOM H3MEHUYHBOCTHY,
«MeTtonbl cenexkumny, «OTnanéHHas rudpuanzanus, «MyTtareHes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUI U TIOPOL
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOI0B CENEKIIUN PACTEHUID.

IIpakTHyeckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHUS CEJNEKUUH PACTEHUN H
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHILIHNIO, IIJIEMEHHYIO bepmy,
COPTOMUCHBITATENbHBIN Y4YacCTOK, B TEIUIMYHOE XO3SICTBO, B J1a0OpaTOpuio
arpOyYHHUBEPCUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. BHOTEXHOI0TUA M CHHTETHYECKasi OMOJI0TUsl

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOMenMe. MukpoOuonornyeckuii cuHre3. OOBEKTbI MHUKPOOHMOTIOTUYECKUX
texHosnorui. [IponsBoacTBo Genka, aMUHOKUCIOT ¥ BATAMHHOB.

Co3paHue TEXHOJIOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJBIO MOJyYEHUsI OPTraHU3MOB U X KOMIIOHEHTOB,
COJIepKallluX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETUUECKUE Ty TH.

Kierounasg unxkeHepusa. MeToasl KynbTypbl KIETOK M TKAHEH PACTCHUMN U
*KUBOTHBIX. Kpuobanku. Comatudeckas ruOpuau3aius W COMATUYECKUI
smOpuoreHe3. Mcronb3oBaHue TalIOWJOB B CeNEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Meouyune. VICKycCTBEHHOE OIUIOJOTBOpeHUE. PekoHCTpyKuus
AWIEKIETOK U KIOHUPOBAHUE KMBOTHBIX. METOJ TPAHCIUIAHTALIMU SIIEP KIIETOK.



Texnonozuu 0300posaeHus, KyIbmMusupo8aHus U MUKPOKIOHATLHO20 PAZMHONCEHUs]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOouHanTHeIX [IHK. Cosodanue mpanceennvix opeanuszmos.
JlocTrKeHns 1 IepCIEKTUBBI XPOMOCOMHOM Y TEHHON HHKEHEPUH. DKOJIOTUYECKUE
U 3TUYECKHUE MPOOJIeMbl FTEHHON MHXXKEHEPHUH.

MenunuHckue 6uotexHosoruu. [loctrenomuas mudposas meaununa. [TLP-
JMArHocThKa. MeTaOoJOMHBINM aHaldu3, TeHOLIGHTPUYECKUN aHalu3 MpoTeoMa
YyelnoBeKa JUISl OLUEHKM COCTOSIHHS €ro 3J0pOBbs. lCIoOnb30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-Onmoumxenepuss [isi  pa3pabOTKH
(GyHIaMEHTaJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3AaHMS KOMIUIEKCHBIX
TKaHEH COYETAHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHHra U ckaddonauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C LENbI0 OOecreyeHus: KOMOMHUPOBAHHOM
3anTel OT Bo3Oynuteneir OPBU, ycraHoBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkamux BUPYCcOB, BBI3BIBAIOIINX O0CO00 OMAacHBIC
3a00JI€BaHUs YEJIOBEKA U JKUBOTHBIX.

JemMoHcTpanun

Tabmuis! u cxemsbl: «Mcnonp30BaHne MUKPOOPTaHU3MOB B TIPOMBILIIICHHOM
IpoU3BOJCTBEY, «KiteTouHas nHxxeHepusn», «I eHHass HHXKEHEPU».

JlaGopaTopHnas padora «/3yueHre o0beKTOB OMOTEXHOIOTUN.

IIpakTnuyeckas padora «llosmyyeHrne MOITOYHOKUCIBIX IPOAYKTOBY.

IKeKypeust «bHOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENBHAS CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxknaeHue M pa3BUTHE JBOJIOLHUOHHBIX IPEICTABJICHHN B
onosiorum

OomonnonHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.

JIBrKy1He CUiibl 3BOIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAas MHTEHCUBHOCTD
Pa3MHOXXEHHS OpPraHM3MOB, HACIEACTBEHHass W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopminenue cunternueckoit Teopun sBotonnu (CTI). HelitpanbHas Teopust
sBomonuu. CoBpeMEeHHas SBOJIOLMOHHAS OMOJIOTHs. 3HAYEHUE HBOJIOLUOHHOU
Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUDPA.

JdemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kioswe, Y. Hapeun, C. C. YerBepuxos, U. W. llImansraysen, . Xonnenn, /. K.
benses.

Tabnuup! u cxemsl: «CucreMa xuBoit npuposl (o K. JInauero)», «JlectHuna
KUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUS TPUCTIOCOOICHUN Y
pacteHuit u KuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectBus Y.
HapBuna», «Haxogxku Y. [lapBuna», «®@opmbl O0pbOBI 3a CYIIECTBOBAHUEY,
«ITopoasl romy0Geit», «MHorooOpasue KyiabTypHbIX (popMm KamycTb», «Ilopoab
JIOMAIIIHUX JKUBOTHBIX», «Cxema o0pa3oBaHusl HOBbIX BUJIOB (1o Y. J[apBuny)»,
«CxeMa COOTHOIICHUSI ABMXKYIIMX CHJI 3BOJIONUNY», «(OCHOBHBIE MOJOXKECHUS
CUHTETUYECKOIN TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPOIBOJIIOIUS U €€ Pe3yJIbTATHI

[Tonynsinus kak >aeMeHTapHast eIuHUIA 3BOJIOIUU. COBPEMEHHbBIE METO/IbI
OIICHKM TEHETUYECKOTO pPa3HOoOOpa3us W CTPYKTypbl momyisiui. M3meHnenue
reHopoHa TOMyJISIUU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHetTuyeckoro paHoBecus Jx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpPbI (IBMKYIIUE CHIIBI) 3BOJIONMH. MyTalmOHHBINA
nporiecc. KomMOuHatuBHas W3MEHUMBOCTh. Jlpelid) TEeHOB — ciaydailHbie
HEHAaINpaBJICHHbIE U3MEHEHUS YaCTOT ajUiesiel B momyasiusax. DPpdeKT ocHoBaTeNsl.
Ippexm oymouirounoeo eopaviuika. CHUNCEHUE 2eHEMUYeCKO20 PA3H000PA3Us.
npuuunsl u creocmsus. llposenenue sgpgpexma opetigha 2enos 6 OOILUUX U MATBIX

NONYIAYUAX. Murpanumu. N3omsamus MTOIYJISILIAM: reorpaduaeckas
(mpocTpaHcTBeHHAas ), Onoornyeckas (penpoyKTUBHAS).
EcTtecTBeHHBII 0TOOp — HampaBisiomuil ¢gakrop 3Bodouud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTaOWIM3UPYIOMINKM,  pa3phIBAIONINN
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHWE U JBOJIONMS COIMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yjbTaT  MHMKPOIBOJIOLHUU.
Bo3HUKHOBEHNE NPUCTIOCOOIEHUI Y OPraHu3MOB. ApoMop(]O3bl U HANOATANITALIUH.
[Tpumeps! mprcocoOsIeHnid y OpraHu3MoB: Mopdoornyeckue, GU3noIOTUIECKHE,
Oonoxumuyeckue, TmoBeAeHUYeCKue. OTHOCHTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpPIraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKpPO3BOJIIOIMU. M3onsamnuss — kiaoueBoil Qaktop BumoodOpazoBanus. Ilytu wu
CTIOCOOBI BHUJ1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITAaTPUYECKOE (?KOJI0TYECKOE), «MT'HOBEHHOE)» (mosMIIONAM3aIKS,
ruOpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3mbl opMUPOBaHUS OMOJIOTMYECKOTO Pa3HOO0pa3usl.



Posb 5BONIOLIMOHHON OMOJIOTHH B pa3pabOTKe HAyUYHBIX METOJOB COXPaHEHHUS
OouopazHooOpa3usi. MUKpPOIBOJIONUS U KOIBOJIOIHUS Mapa3uTOB M HMX XO3SIEB.
Mexanu3Mbl (POPMHUPOBAHUS YCTOMUYUBOCTH K AHTHOMOTUKAM H CIIOCOOBI OOPBOBI €
HEH.

JdemMoHcTpanun

[Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmumsl u cxembl: «MyTalmoHHass W3MEHYMBOCTbY», «llomynsnnoHHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepray», «JIBuxyiue
CHJIBI 3BOJIIOLIMKNY, «DKOJIOTHYeCcKas M30JS1Us NOMyJISUMNA CEBaHCKOW (openny,
«I"eorpaduueckas n30sHs TUCTBEHHHULIBI CAOMPCKON U JINCTBEHHULIBI AayPCKOD,
«[lonynsMOHHBIE BOJIHBI YMCIEHHOCTH XUIIHUKOB U XKepTB», «Cxema nelcTBus
€CTECTBEHHOT0 0TOOpay», «PopMbl OOPLOBI 3a cylecTBOBaHUEY, « HAYyCTpHambHbIN
MenaHusm», <«OKuBble — uckonaembie»,  «lIoKpOBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oxKpacka >XHUBOTHBIX», «Ddusmnonsoruueckue
ananranuny, «lIpucnocobseHHOCTh OpPraHu3MOB U €€ OTHOCUTEIbHOCTBY,
«Kpurepuu Buna», «Buabl-nBoiiHuKn», « CTpyKTypa BuJa B pupozae», «Crnocoosl
BUI000pa3oBaHusy, «I eorpaduueckoe BUA00Opa3oBaHUE TPEX BUAOB JIAHBIILIECH,
«IKOJOrM4YecKoe BUA000pa30BaHUE BUAOB CHHHID, «llomumionssl pacTeHHiD,
«KanycTHO-peneuHblil TuOpumy.

Ob6opynoBanue: repdapum pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTHIL U
3Bepeil ¢ MpUMeEpPaMu pa3IMuHbIX IPUCIIOCOOICHHM, yydesna NTUI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJNM3KUX BUAOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
CIOCOOAMH.

JlabopaTopHasi padora «BbIsiBjIeHHE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BHIA».

JladopaTopHasi padota «IIpucnocobieHust OpraHu3MOB M UX OTHOCHTEIIbHAS
LEJIECO00Pa3HOCThY.

JladbopaTtopnasi paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUION.

Tema 3. Makpo3Boouus u eé pe3yJabTaTbl

Meroabl  HM3yd4eHHs] MakpoOdBOMIOLMHU. [lalleOHTOIOrMYECKHE  METOABI
u3ydyeHus oHBomouuu. IlepexogHsie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpPIraHU3MOB.

buoreorpaguueckue MerTonpl u3ydeHus sBoitouuu. CpaBHeHue (iopsl u
dbayHbl MaTepuKOB W OCTpOBOB. buoreorpaduueckue obmnactu 3emun. Bunubl-
SHAEMHUKHU U PEJIUKTHI.

OMOPHONOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUIECKIE METOAbl W3YUCHHUS
BONIIOLMU. ['eHeTMYecKue MEXaHW3MBbl 3BOJIIOIMM OHTOIEHE3a W IIOSBIICHHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE U  QHAJOTUYHBIE  OPraHbI.
PyaumenTtapuble opraHbl W araBuU3Mbl.  MOJEKYJISIPHO-TE€HETUYECKHE,



OMOXMMUYECKHE U MaTEMAaTUYECKHE METO/Ibl U3yUEHHUS SBOTIOUUU. ['OMOTOrnyHbIC
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOIUS TEHOMOB.

OO0uue 3aKoHOMEpPHOCTH (TIpaBWia) 3BONIOUUU. [Ipunyun cmenvl GyHKYU.
HeobpatuMocTs 3BoONMKM. AJanTuBHAs paauaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUU.

JdeMoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['ekkeb.

Tabnuubl u cxembl: «OUIOTEHETUUYECKUN PAJT JIOMIAAN», «KAPXEONTEPUKCY,
«3Bepo3yoObie  smepel»,  «Crerouedanb»y,  «Punnodpute»,  «CeMmeHHBIC
nanopoTHukW», «buoreorpaduueckue 30HbI 3emin», «Jlpeiid KOHTHHEHTOBY,
«Penmuktby, «HauanpHble CTagud SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJOTrMYHBIE W aHAJOTUYHBIE OpraHe», «PylIMMEHTBD»,
«ATaBU3MBDY, «XpOMOCOMHBIE HA0OpBHl 4YEJNOBEKAa U IIKMMIIaH3e», «l JaBHBIE
HaMpaBJIEHUS dBOJIONUNY, «O0IIME 3aKOHOMEPHOCTH IBOJIOLIAN.

OO6opynoBanue: KOJUICKIIMU, TrepOapuu, MYJSDKH HCKOIMAEeMbBIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxokaeHue ¥ pa3BUTHE )KU3HU HA 3emule

Hayunple rHmoTe3sl TPOUCXOXKIEHUS KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayuHble penCTaBlICHUsS O 3apPOKJICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxaenue ;xM3H1 U aCTPOOUOJIOTUSI.

OcHOBHEIE 3TaIbI HEOPTraHUYECKOU YBOJIIOIUH. [LnanerapHas
(reosoruyeckas) OJBOJIOIMA. XHUMHYECKas OJBOJIONMA. AOWOTEHHBIM CHHTE3
opraHuyeckux BemniecTB u3 Heopranuueckux. OmbiTr C. Mumnepa u I'. IOpm.
OO6pazoBanue noaumepoB u3 MmonomepoB. Koanepsatnas runore3a A. V. OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XonjedHa, reHetuyeckas rumoreza [
Ménnepa. PubGozumsr (T. Yex) u runoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIECTKHU.

Uctopus 3emnn u meToasbl €€ n3yueHust. Fickornaemble OpraHnueCKue OCTATKU.
['eoxponosiorust u €€ Meroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHS.
["'eoxpoHosioruyeckas mKasa: 30Hbl, 3pbl, IEPUOJbI, TOXH.

HauvanbsHblie sTambel opranuvecko sBostounu. l[losBiieHne u 3BoMIOLMSA
MEPBbIX KIETOK. DBOJIIONUS MeTa0oin3Ma. BO3SHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJjor MEPBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 5yKapUOTHI.



[Ipoucxoxaenne 3ykaproT (CUMOMOTEHE3). DBOTIOLUOHHOE MTPOUCXOXKICHUE
BUPYCOB. [IpouncxoxkieHne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacreHuil. Bpixom pacrenuid Ha cymry. llosiBieHune CcHOpOBBIX pacTeHUU U
3aBoeBaHMEe UMH cymd. CeMeHHble pacTeHHs. [IpoucXokIeHHE IIBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tanbl 3BOJIOIUU KXUBOTHOrO Mupa. OcHOBHBIE apoMoOpdo3bl
XKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX
tumnoB. IlepBble XopA0OBbIe KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS [MO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentunuit. [IpoucxoxaecHne MIIEKONMUTAIONUX |
ntui. [lpunnun kmrodeBoro apomopdosza. OcBoeHHe OeCO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO dpaM M INEPHOJAM: apXeu, MPOTEPO30MH,
najaeo30M, Me3030i, KaiiHo30i. OO0111ast XapaKTEPUCTUKA KIIMMaTa U Fe0JIOrHYECKUX
nportieccoB. [losiBneHre U paciBeT XapakTEPHBIX OPraHU3MOB. YTJI€0Opa3oBaHUE:
€ro yCJIOBUS U BIUSHUE HA Ta30BbIi cocTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHHSI — 3KOJOTHYECKUE KPU3HUCHI mpouutoro. [Ipuyuuel u
CJIECTBUS MAacCCOBBIX BbBIMHpaHHMU. COBPEMEHHBIN SKOJOTHMYECKHA KPHU3HUC, €ro
ocobenHoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro Mupa. [IpuHnmnel kiaccuduxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUYECKHE TPYIIIIbI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, Y. 1. Meununkos, A. W.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier 1 cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITacTepa mmo
W3YUCHHUIO CaMOo3apoXJeHus xu3zHm», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTanpl ~ HEOPraHMYECKOW  JBOJIOIUN»,  «['€OXpOHONOrMYecKas  IIKajay,
«HauanpHble dTanbl OpraHUYecKoi sBoTIONUNY», «CxeMa o0pa3oBaHUs IYKapHOT
nytéM cumOuoreneza», «Cuctema KuBOW TpuUponb», «CTpoeHHEe BUPYCay,
«Apomop¢ho3el  pactenui», «Punnoure», «OTHOKIECTOYHBIE BOJOPOCINY,
«MHoroknerounsle Bopopocinm», «Mxwu», «Ilanoporaukmn», «l['omocemeHHbIE
pactenus», «Oprasbl IBETKOBBIX PaCTeHUIN», «CXxema pa3BUTHA KUBOTHOTO MUPay,
«Apomop(}o3sl kUBOTHBIX», «IIpocTeitmey», «Kumeuynononoctusiey, «llnockue
yepBu», «UneHucroHorue», «PpiOb», «3eMHOBOJHBIC», «IIpecMbIkaromuecs,
«I Iy, «Mitekonurarommey, «Pa3Butue )KU3HU B apXeUCKou 3pe», «Pa3Butne
JKHU3HU B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3peEy,
«Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30UCKOU 3pey,
«CoBpeMeHHasi CUCTEMA OPTaHUYECKOTO MUPAY.



O6opynoBanue: repdapud pacTEHUM PpA3NTMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUTHOCKOB, KOJUIEKLIIUH
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uydella IITHUL] U 3BEpE, KOJUIEKIIUH
OKaMEHEJIOCTEH, TOJIE3HBIX MCKOINAEMBIX, MYJSDKA OpPraHUYeCKUX OCTATKOB
OpraHU3MOB.

Bupryanbnas naboparopHasi padora «MoaenupoBaHue onbIToB Musiepa—
FOpu no nzy4yenunto abMOreHHOro CUHTE3a OPraHUYECKUX COEAMHEHUN B IEPBUYHOM
atMochepe».

Jlabopatopnas padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «M3ydeHue O0COOEHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOB).

IIpakTuueckas padora «M3ydyeHne ocOOCHHOCTEH CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaeHue 4eJ10BeKa — AHTPONOreHeE3

Paznensl 1 3a1aun aHTPONOJIOrMU. METOIbI aHTPOIIOJIOTUH.

CraHoBi€HME TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBeKa. PenuruosHeie
BO33peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoxncTBO yenoBeka ¢ JKUBOTHBIMU. CHCTEMATHUYECKOE TIOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIIOBEKAa € JKMBOTHBIMH:  CPAaBHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKUE, (bU31M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOXOXKIEHHE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra W BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuibl (hakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COLIMATILHBIE.
CooTHolieHNE OMOJIOTMYECKUX U COLIMATIBHBIX (DAKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaguu aHTponoreHeza. PaHHue yenoBeKooOpa3HblE 00E3bsHbBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTH/IBI — OOITUE TIPEIKN YeTOBEKOOOpa3HBIX 00€3bsH U
JMo/iei. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojei. UenoBek yMmenblid, NepBbIE
W3TOTOBJICHUS OPYAUN TpyAa. YesloBeK NPSIMOXOISAIIUN U IIEPBBIN BBIXOJ JIFOJAEH 3a
npenensl Appuku. YenoBek reiaenbOeprekuii — o01uii Npe1oK HeaHAepTaaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pPa3yMHOro. YenoBeK HEAHAEPTATbCKUNW KAK BUJ JIOACH
XOJIONHOIO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOI'O THIA, JACHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpeneinamu Adpuxu. [lameoreneruka u
MaJIEOTEHOMUKA.

DBOJIIOLMSI COBPEMEHHOTO ueJoBeKa. EcTecTBeHHBI OTOOp B NMOMYJISALHUAX
yenoBeka. MyTanuoHHbBIH Tiporiecc M moiuMopdusm. [lomynsimoHHbIE BOJHEI,
npeiid reHoB, murpanus U «3(Pp¢exkT ocHoBaTENs» B MOMYJSIUAX COBPEMEHHOTO
YeJI0BEKa.



UYenoseueckue pacel. [loHatne o pace. bonbmme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajlo-HETpOWJHAsA  (SKBaTOpUaibHasi),  MOHIOJIOMJHAS
(a3uarcko-amepukaHckas). BpemMs M myTH paccesieHHs 4YeliOBeKa IO IUIaHETe.
EnuHcTBO  yenoBeuecknx — pac.  HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[TpucnocoONeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAIOMEH Cpebl.
Bnusnue reorpadguyeckoit cpennl U Apeida reHoB Ha MOPGOIOTHIO U PU3HOTIOTHUIO
YEeJI0BEKa.

MexauciuIuIMHapHble  MeToAbl B (usmyeckod  (OMOIOTHYECKOI)
AHTPOMOJIOTHUHU.  OBOJIOLMOHHAS ~ AHTPOMHOJIOTMSI M MHaJCOAHTPOIOIOTHUS
YEJIOBEUYECKUX MOMYJISIUA. bHocounanbHble UCCIEI0BaHMUS MPHUPOIBLI YETIOBEKA.
HccnenoBanrie KOABOMIONMHY OMOTOTHUYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toprpetsr: Y. lapBun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuier 1 cxeMbl: «MeToIbl aHTPOITOIOTHHY, [ 0JIOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsiHB, «CKENeT 4YeloBeKa M CKEJeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J|BUKyLIME CHIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
JIPEBO  YENOBEKa», «ABcTpajonutTek», «UYenoBek  ymenwli», «YenoBek
npsSMOXOoasIIuiy, «JlenncoBckuii uenoBek» «Heannepranbib», «k KpoMaHbEOHIIBD,
«IIpenku yenoBekay, «ITanbl IBOITIOLMU YEITOBEKa», «Packl uemoBekay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualbHOU
KyJbTYphl ~TIPEIKOB 4eJoBeKa, penpoaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OMOJICCKUMHM CIO)K€TaMU TPOUCXOXKICHUS YeJIOBEKa,
dboTorpaduu HaAXOJOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIIb
yepena yeaoBeKa U ueperna HMMITaH3€e, MOJIeNIb KUCTH YEJIOBEKA U KUCTHU IIMMIIaH3E,
MOJEJH TOpCa MPEIKOB YEIOBEKA.

JladbopaTopHasi padora «l3yueHme OCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTuyeckas padora «l3ydeHne SKOJOTHYECKUX aJalTallui YEIOBEKA.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIeHl cpeaou

3apoKIeHHEe U pa3BUTHE 3KOJOTruU B Tpynax A. I'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3amauu
9KO0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Mertoasl skosioruu. lloneBsie HaOMOACHUS. DKCINEPUMEHTHI B HKOJOTHH:
OpUpPOAHBIE U JIabopaTopHble. MoOJEIMpOBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKATbHBIN, perHOHAILHBIN U TJI00ATbHBIN.

3HaYeHUE DKOJIOTMYECKMX 3HAHUM JUIT  4YeJOBEeKa. OKOJOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€M 4elNOBEYECTBA C Npuponor. dopmupoBaHUe
AKOJIOTUYECKOM KYJIbTYPbl U 3KOJIOTHYECKOW IPaMOTHOCTH HACEIEHUS.



JdeMoHcTpauuu

[Toptpets: A. I'ymb6onbar, K. ®@. Pynse, H. A. CeBepuios, O. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pa3mensl sKonorum», «MeToasl dKoJorum», «CxeMma
MOHHUTOPHUHIA OKPYKaIOLIEN CPEIbI».

JlabopaTtopHast padorta «3yuenue METO/IOB AKOJIOTUYECKHUX
HUCCICIOBAHUI.

Tema 7. Opranusmsl 4 cpea 0OMTaHUSA

DKoJyiornyeckre (PaxkTopbl U 3aKOHOMEPHOCTU UX AeicTBuA. Knaccudukanus
IKOJIOTHYECKUX (DAaKTOPOB: abnoTHYeCKHue, OMOTHYECKHEe, aHTpoTroreHHbIe. O0tIHe
3aKOHOMEPHOCTHU JeHCTBUS dKoNorudeckux (axropon. [IpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnueckue ¢akrtopel. CBeT Kak 3Kojormyeckuid Qaxrop. [eiicTBue
pa3HbIX YYaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUMH M JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CuHrHanbHass posib CBETA.
DOTONECPUOTU3M.

Temneparypa kak nskonorudyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuii (axrtop. Ilpucmocobienus pacteHud K
nojJIep kKaHuio BojHOro Oananca. Knaccudukamus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHMsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpPUOPraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesi obuTanus opranu3mMoB. [IpucnocobseHuss Opranu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJInyHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Xuznennsie popmel oprann3moB. [lorsTue o xxu3HenHoi popme. JKuzHeHnole
(GopMBI pacTeHMii: NE€peBbs, KyCTapHUKU, KyCTAPHUYKH, MHOTOJETHHUE TpPAaBHI,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHBIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue axTopbl. Buabl OMOTHYECKHX B3aMMOJIEHCTBHI: KOHKYPEHIIMS,
XHUIIHAYECTBO, cuMOno3 u ero ¢opmel. [lapazutusMm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJiecTBUSL  (Tomuueckue, (Qopuueckue, Qadbpuueckue).  3HaueHUE



OMOTMYECKHX B3aUMOJICHCTBUN Ui CYIIECTBOBaHHS OpPraHU3MOB B Cpele
obutanus. [[puHIMT KOHKYPEHTHOT'O UCKITFOUCHMUSI.

JdeMoHcTpauuu

Tabmurer 1 cxeMbl: «Oxojorndeckue (pakToper»y, «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHbIE
JKUBOTHBIE», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3HOJOTHUECKHE aJanTalllu
KUBOTHBIX», «Cpeapl o0OWTaHHS OpraHu3MoBy», «buonornueckue puUTMBY,
«Kuznennsie popMbl pacTeHun», « KusneHHbie (OPMBI dKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIECa», «IDKOCHCTEMA XBOMHOTO Jiecay, «llenm nuranus»,
«XUILHAYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumom03»,
«KommeHcanuzm».

ObopynoBanue: repbapul pacTeHUM M >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTHYECKUX (PAaKTOpPOB, TepOapuul CBETONHOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuy U KOJUICKIIUU TEIJIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTCHUM, dyuesa MTHI] U 3BepeH, repoapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuraM, me3opuTaM, KOMHATHBIC
pacTeHMs JaHHBIX T'PYIMN, KOJUICKIIMU XUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax,
repbapuri M KOJJIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBUW KU3HH, repObapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3TMUHBIX OMOTUUYECKUX B3aUMOJEHCTBUSAX.

JlabopaTopnasi paGora «BbIsBI€HUE MNPUCTIOCOOTIECHUN OPraHU3MOB K
BIIMSIHUAIO CBETA».

JladopaTopHasi paGora «BpIABICHHE MPUCTIOCOOICHUN OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD.

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. JkoJs10rusi BUA0B M NOMYJIALMI

DKOJIOTUYECKUE  XapaKTePUCTHKHU MO JISIIUN. [Homynsius KaK
ouosnoruyeckas cucrema. Poinb HEOqHOPOAHOCTH cpeabl, GU3HNUEeCKUX 0aphepoB U
0COOCHHOCTEW OMOJOTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyasinui. OCHOBHBIE TIOKA3aT€IW MOMYJIALMUA: YUCICHHOCTh, IUIOTHOCT,
BO3pPaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAIUSI.

DKOJOTU4ecKasi CTpyKTypa nomyiasiuuv. OI€HKa YHMCIEHHOCTH MOIYJIALUU.
JlnHamMuka MmomyJiaiuu U €€ peryysinvs. bUOTUYECKUH MOTEHIMANT MOIMYJIAUH.
MopenupoBaHue TMHAMUKHA TONyJaiuu. KpuBbie pocTa YUCIEHHOCTH TOMYJISIINY.
KpuBble BbDKMBaHUA. Perymsius 4YHCIEHHOCTH TMOMYJSIHA: poiib (PaKTOpOB,



3aBUCSIINX U HE 3aBUCALIUX OT IJIOTHOCTU. JKOJOTUYECKUE CTPATErHH BUAOB (T- U
K-crparerun).

[Tonsatue o6 skoyiorudyeckoi Huie Buaa. Mecrtoobutanue. MHoromepHas
Mozenb dKkosiorndeckon Humm k.M. XatunmHcoHa. Pa3Mepsl 3KOIOTHYECKOU
Hui. [loTeHnmanbHas u peanu3oBaHHAs HUIIIM.

Bua kak cucrema nomynsiuuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAIECHTHI.

3aKOHOMEpPHOCTH TIOBEJIEHUS W MUTrpaluid KUBOTHBIX. buosorudeckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JdemMoHcTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmuiel ¥ cXeMbl: «ODKOJOTUYECKUE XAPAKTEPUCTHKU  TOIMYJISIIHI,
«IIpocTpaHcTBEeHHass  CTpyKTypa nomyasanuun», «Bo3pacTHble  nupaMuibl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IuYHbIMU
opranuzMamMmy», «Mojeinb 3kosiorndeckor Humu [x. M. XatunHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopHasi pa6ota «IIpucrnoco6ieHus: CEMSH paCTEHUM K PaCCeICHUIO.

Tema 9. IKo10rus COO0IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crtpykrypa. CBsizM MexAy
OpraHu3MaMu B OHOIIEHO3E.

Oxocuctema kak oTkpbiTas cucteMa (A. k. Tencnum). OyHKIIMOHAIbHBIC
OJIOKH OpraHu3MOB B DKOCHUCTEME: IMPOAYUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOuUOTHUECKHE OJOKU
skocucTeM. [1ouBbI U Wbl B 3kocucTEMax. KpyroBopoT BEIIECTB U MOTOK 3HEPTHU
B 9KOCHCTEME.

OcHOBHBIE TTOKA3aTeN SKOCUCTEMBL. brioMacca v mpoAyKIusl. DKOJIOTHYECKUE
MAPaMUJIbI YUCe, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPuykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYHUHBL. AHTPONOTr€HHbIE BO3JCHCTBUS HaA
cykueccuu. KnnmakcHoe coo0OiectBo. bruopasznoobpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.

[IpupoaHbIe Y3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IKocUucmemovl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos. Pazmuuus
MEKly aHTPOIIOT€HHBIMH U MPUPOAHBIMU SKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOocUCTeM. ['opojackas
bnopa u ¢ayna. CuHaHTpomnuzainus Tropojackoi daynsl. buosorudyeckoe u
XO034MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadnozo aghghexkma u 6u008-30upPuxamopos (Kioueswix
81008) 8 pyHKYUuOHUposanuu 3Kkocucmem. IlepeHOC PHEPrUM U BEIIECTB MEKIY
CMEKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PAZHbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OD2aHUSMEHHOM,  NORYJAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eucmausi. MeTomaonorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun
[Toptpert: A. JIx. Tenciu.
Tabmuuer  u  cxembl:  «CTpykTypa  OWoOleHO3a»,  «IKOocucTeMa

HIMPOKOJIUCTBEHHOTO Jecay, «DKOCHCTEMa XBOWHOrO jecay, «OyHKIHOHAIbHbIE
TPyMIBI OPraHU3MOB B dKOcHCTEMEY, « KpyroBopoT BeriecTB B skocuctemey, «llenn
nuTaHus (MAcTOMIHAS, JACTPUTHAS)», «IDKOJOTHYECKas NHpaMuia YHCeI»,
«Jkonoruyeckas nupamuga OMoOMacch, «IKOJOTUYECKAs] MUPAMHIa SHEPTUN,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «JKocucrema 03epay, «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
SHEPTrUH B arporieHo3e», «I[Ipumepsr ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHU, KOJJIEKIIUN HACEKOMBIX, Uyydesa MTHIl U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTHyeckas padora «/3ydeHue u onucanme ypooIKOCHCTEMBD».

Jlabopatopnasi pabGora «M3yueHue pazHOOOpazusi MEITKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeust «DKCKypcHsl B TUIMYHBIA OHMOTEoIeH03 (B AyOpaBy, Oepe3HsK,
SJIbHUK, HA CYXOJI0JbHBIN UM TOMMEHHBIN JyT, 03€P0, OOJIOTO).

IKCKYypcHst «IDKCKYpCHsS B arpodKOCHUCTeMY (Ha TOJi€ WKW B TEIUIMYHOE
XO035IUCTBO)».

Tema 10. buocdepa — rinodaabHasi IKOCHCTEMA

buocpepa — obmennanerapHas o6o104yka 3emid, TA€ CYIIECTBYET WU
CyIlIeCTBOBaJa XKU3Hb. PazBuTHe mpeacraBieHuit o 6uocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnajackoro o 6uochepe. O6mactu 6uocdeps! u e€ coctan. Kupoe
BelecTBO Ouocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH CylIecTBOBaHUsA Omocdepsl. OcoObeHHOCTH OHochepbl Kak
rII00abHON AKOCUCTEMBI. JlMHaMudeckoe paBHOBecue B Omocdepe. KpyroBopotsr
BEIECTB U OMOT€OXUMHUUECKHE ITUKJIIBI (YTiepoia, a30Ta). PUTMUYHOCTG sIBIEHUN B
ounocdepe.



3oHanbHOCTH OMocdepsbl. [TonsiTue 0 6uome. OCHOBHBIE OMOMBI CYIIN: TYH/IPA,
XBOWHBIE Ji€Ca, CMENIAaHHbIE W UIMPOKOJIMCTBEHHbIC Jieca, CTEIU, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIeCa, BEICOKOTOPhs. KiluMaT, pacTUTENbHBIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u PyHKITUS ’KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTECHIINANIA U
onochepHbIx QyHKITHT.

JdeMoHcTpauuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B mpupoze»,
«Kpyrosopot yriepojga B mnpupojae», «KpyroBopor kuciopoja B HpUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinumatudeckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «ILIMpoKoIMCTBEHHBIM
nec», «Crenby, «CaBanHay, «Ilyctoisay, « Tponnueckuit gecy.

OGopynoBaHue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIUN )KUBOTHBIX.

Tema 11. YesroBek u oOKpyskamomas cpeaa

DKOJIOTUYECKUE KpU3UCHI M WX NpUYUHBL. BosznelicTBue uyenoBeka Ha
ouocdepy. 3arpszHenre BO3ayIHON cpebl. OXpaHa Bo3ayXa. 3arpsi3HeHUe BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHenune kimmara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOIO MHpa. OCHOBHBIE NPHUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacapsie kHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
boranndeckue cajipl U 300J10TUUECKUE TTAPKH.

OCHOBHBIC TPUHIIUIIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA M IPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIB30BAHUE U COXpPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmmEe 3aKOHOMEPHOCTH TJIOOQNBHBIX JKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE MOCIEACTBUSI.

Pa3zBuTne METONOB MOHHUTOPMHIAa PpPAa3BUTUSl OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezaiowjed U
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu Nno COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbI
9Kopeaburumayuyu dKocucmem U cnocobos 6opbOvLL ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemHvlx 3KOCUCmeM.

JdemMoHcTpanun

Tabnuibl ¥ cxeMbl: «3arpsisHeHue aTMochepbl», «3arps3HeHre TuIpocepb»,
«3arps3Henue nouBby, «llapHukoBsiil a3 pexT», «Oco00 oxpaHsemMbie TPUPOIHbIC
TeppuTOopun», «MoaeNH yrpapisieMOro MUPay.



O6opynoBanue: ¢otorpa@uu oxpaHsieMbIX pacTeHUW U KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoit KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPEJITHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOydJaromuMHUCs MPOrpaMM cpeaHero oOmero oOpa3oBaHUS: JIMYHOCTHBIC,
METaINpEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yIbTaTOB OCBOCHHUS MPOTPaMMBbI MO OMOJIOTHH
BBIJICJICHBI CIIEYIONIME COCTABIISAIONINE: OCO3HAHUE O0YUYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTHYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOydYeHHIO  OHOJIOTHH,
yeleHanpaeieHHoe paseumue BHYTPEHHUX YOEKIEHUW IUYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYAIOUTUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, NPUCYLIMMH CHCTEME
OMOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS YIKOJIOTUIECKON KyIbTYPHI,
cnocobHocmu cmasums UEINN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JEATEILHOCTH B COOTBETCTBUHU C
TPAJULIMOHHBIMA POCCHUMUCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE MPaBWJIAMHU W HOPMaMH
MOBEJACHUS U CIIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS H
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3UMLUMHA JMYHOCTH, IATPUOTU3MA H
YBOXKEHHUS K 3aKOHY W MPABOIMOPSAIKY, YEIOBEKY TPyJa U CTapLIEeMy MOKOJICHUIO,
B3aMMHOTO YB)KCHHS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAHIO H
TPAAUIIUSAM MHOTOHAIMOHAJIBLHOTO Haponaa Pocculickoin deneparnuu, npupoae u
OKpY’Karolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaIOUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, PACUIMPEHUE >KU3HEHHOTO
ONBITa U OMbBITA JIESITEIBHOCTU B IPOLECCE pPealn3allii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJILHOM IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOT0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMHM O0YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUKUCKOTO OOIIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y MIPAaBONOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM I€ITEIbHOCTH MPHU CO3aHUH YUEOHBIX
MPOEKTOB, pENICHUH Yy4YeOHBIX U TO3HABATEIbHBIX 3a7a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JIEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKJIECHUSIMU, KYJIbTYPHBIMHU [IEHHOCTSMH U
COIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEILCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOM ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UJACHTUYHOCTH, MaTPUOTU3MA,
YBKEHHS K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PoauHoil, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLUIOE W HACTOSIIEE
MHOTI'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUUCKHX YYEHBIX B CTAHOBIICHHE U
pa3BUTHE OHMOJOTWMU, TMOHUMAHWS 3HAYEHUS OMOJOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

uneiHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cyb0Yy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHWE JYXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HTUYECKOTO TOBEJCHUS;

CIIOCOOHOCTh OIICHUBATH CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSCH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJla B IMIOCTPOEHHWE YCTOMYHMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O TPHUHATUS LIEHHOCTEH CEMEWHOW J>KHU3HU B COOTBETCTBHH C
TpaauuusMu HapooB Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

MOHUMAaHUE SMOIMOHAIBHOTO BO3/IEUCTBHUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPpMHPOBAHMS KYJbTYPbI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOJTyYHS:

NOHMMaHHWE U peanu3aliysi 3[0pOBOro 1 6€30MmacHOro 00pa3a )Ku3HuU (310pOBOE
NUTaHKUEe, COOJII0IEHNE TUTHEHNYECKUX MPAaBUII U HOPM, cOalaHCUPOBAaHHBIN PEXUM
3aHATUH W OTAbIXa, peryisipHas ¢u3nueckass aKTUBHOCTh), O€pexHOro,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE UEHHOCTH MNPaBWI HHJIWBHUIYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJCH;

OCO3HaHHWE TOCHEJACTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa, TPYAOIIO0uE;

TOTOBHOCTh K aKTUBHOW JIE€ATENbHOCTH TEXHOJOTMYECKOM U COIUAIbHON
HAIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBINIOJIHATH TAaKYIO JICSITEIbHOCTD;

UHTEPEC K Pa3IMyYHbIM cdepam NpodhecCHOHATbHON NEeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccurn U pearr30BBIBATH
COOCTBEHHbIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSA

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHA JKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIGHKM UX BO3MOXHBIX MOCIEACTBUU Jis
OKPYXaIOUIEN CPEJIbL;

OCO3HaHUE TI00aNbHOIO XapakTepa SKOJIOTMYECKHUX MpoOieM W MyTed HX
pellIeHNUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaeMble MPU U3yUeHUH OMOJIOTUN 3HAHUS
M yMEHUs TpU  pEHIeHuH  1Opo0iieM, CBA3aHHBIX €  pPalMOHAIbHBIM
MPUPOJIONONIb30BaHUEM  (COOMNIO/ICHUE  MpaBW  TOBEIECHHS B NPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B DJKOCHCTEMAaX, OXpaHy BUJOB,
aKocUcTeM, Orocdepsl);

AKTUBHOE HEMPUATHUE NEUCTBUMA, TPUHOCAILIUX BPEJl OKPYkKAIOLEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJIAroNpUATHBIE IKOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4YUE PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITA JEATeIbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESTEIbHOCTH 3KOJIOTUYECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O Ha JIUAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK/TY JIFOJbMH M MIO3HAHUS MUPA;

NOHUMAaHUE CHenu(PUKU OHOJOTUM KaK HayKHh, OCO3HAHHMS €€ poiu B
(GbOopMHpPOBAHUU PALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM 1EJIO0CTHOTO
MpEACTaBICHUs] 00 OKPYXalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mpodiaeM
COXpaHEHHUS TPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUISI COBPEMEHHOM IMBWIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JIaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTb PECypCHble  MpPOOJEMbl  pa3BUTHUSA
YEJI0BEUECTBA, MOUCKA MyTeH BHIXOAA U3 TI00ATBHBIX YKOJOTUYECKUX MPOOIEM H
oOecrieyeHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHATHHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PEeCcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
YKU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYyYEHHWHU OHWOJOTMYECKUX 3HAHMM B IEAX
MOBBIMICHUS OOIIEH KyJIbTYpbhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTH OOywaromuxcs, GpopmMupyemon
pU U3y4YEeHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh IOJydyaeMble 3HAHUS IS aHalu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPa U MPOUCXOANUX B HEM H3MEHCHUI,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHS HAa OCHOBE HAy4HBIX (PAKTOB H
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEIbHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO H
caM0o0Opa30BaHUI0, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAaHUW 1O OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSMH.



METANIPEIMETHBIE PE3YJIBTATDHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS ydeOHOTro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HA4YUMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCA
MEXIUCIUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIeHaAYyYHbIC TOHSITHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa M CHEHUPUKY METOJO0B ITO3HAHMS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBICHHUE, MPOIECC,
CUCTeMa, Hay4YHbIN (haKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleIoBaHne, HabIt0IeHne, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHbBIC
ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHUKATHUBHBIC, pETYISITHBHBIC),
obOecnieunBaromre GopMupoBaHue PyHKIIMOHAIBHOW ITPaMOTHOCTH U COIUATILHOU
KOMIETCHIIMH  OOYYalOIIMXCs; CIOCOOHOCTh  OOYYAlOIIMXCS  HCIOJIb30BaTh
OCBOCHHBIEC MEKIUCIUTIIIMHAPHBIC, MUPOBO33PECHUECKIE 3HAHUS U YHUBEPCATbHBIC
ydeOHbIe JCHCTBHS B IO3HABATEIHLHON U COIMATBHOMN TPAKTHKE.

B pesynbrare n3yueHus OMOJIOTHH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHusI
y oOyuaromierocss OyayT cOpMHUpOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEeHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC YYCOHBIC EHCTBHS,
PETYISTUBHBIC YHUBEPCATbLHBIC YUCOHBIC JEHCTBUS, COBMECTHAS JEATEIHLHOCTD.

MeTtanpeameTHble pe3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro O0OIIero
o0pa30BaHUs JTOJDKHBI OTPaXKaTh:

OBianenue YHHBEPCATbHBIMU yueOHBIMU MO3HABATEJIbLHBIMH
JeHCTBUSIMU:

1) 6a3oBble JJOTNYeCKHeE AeCTBUSI:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W AKTyalW3upoBaTh  MpoOiieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiacCudUKaIMK, 0000IIEHNs ), pACKPHIBATh CMBICI
OMOJOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC NMPU3HAKH, YCTAaHABIUBATH
CBSI3H C JIPYTUMH MTOHSATHSIMH);

OTIpeNIeNATh IeNH NeATebHOCTH, 3a/JaBas IapaMeTphl M KPUTEPUU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TIOCTABICHHBIMU LIETISIMU;

UCTIONB30BaTh OMOJIOTHUYECKUE TIOHATHS JUISI OObsCHEHUsST ()aKTOB U SIBJICHUN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTHBHBIC, ACTYKTHBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B paccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTHPOBATH BHIBOBI U 3aKITIOUCHHS;

PUMEHSATH CXEMHO-MO/ICTTbHBIC CPEICTBA JUIS IPEICTABICHUS CYIIIECTBEHHBIX
CBA3€H W OTHONICHWH B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIIBICHHBIX B PA3TUYHBIX HHPOPMAIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IJIaH pEUICHUS! MPOOJIEMbl ¢ YUYETOM aHalM3a UMEIOIIHUXCS
MaTepUalIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JCSATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKH TOCJICICTBUM IEATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIONHATH PA0OTY B YCIOBHUSAX PEATHHOTO, BUPTYAITBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIEA0BATEIbLCKHUE A€ CTBHS:

BJIQJICTh HABBIKAMU YYEOHO-HCCIIEIOBATENHCKON U MTPOCKTHON ESITEIHLHOCTH,
HAaBBIKAMHM  pa3penieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEILLICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHMS;

UCIIOIB30BaTh Pa3IMYHBIC BUJIBI JICSITEIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAaHWS, €T0 HWHTEPIpPETAlHH, MPEeOOpa3OBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHUpOBATh HAYYHBIA TUI MBIILJIEHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEeIbHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSA3M U AaKTyaJIu3HpOBATh 3a/ady,
BBIJIBUTATh THUNOTE3Y €€ PelleHUs], HAaXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOMX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UpPOBaTh TMOJYYCHHBIE B XOJI€ pEIICHHS 3a7adydl Pe3yJIbTarThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3ZUPOBATH M3MEHEHHE B HOBBIX
YCJIOBHUSIX;

JaBaThb OLIEHKY HOBBIM CHTYallMsiIM, OLICHUBATH MPUOOPETEHHBIN OIIbIT;

OCYIIECTBJISITh IIEJICHANPABICHHBIN TIOMCK TEPEHOCa CPEACTB M CIOCOO0B
NENCTBUA B IPO(ECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JacTH
KU3ZHEJESATEIIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTEH;

BBIJIBUTATh HOBBIE WJIEH, MpEJiaraTh OPUTHHAIBHBIC MOJIXObI U pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanueii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MHPOpPMAIUU (TEKCTE YIEOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTMUECKHX CIIOBApSAX U
CIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHanmuM3upoBaTh
nH(pOpMAIINIO Pa3TUYHBIX BUJIOB U (hOPM MPEICTABICHUS, KPUTUUECKH OLICHUBATH
e€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U
orbope Ouosornueckor mHpopMalu, HEOOXOAUMOM MJI BBIMOJHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TpEeJCTaBICHUS
Ounosornyeckor HHpopMaluu (Cxemsl, rpaduku, TuarpaMmbl, TAOJIUIbL, PUCYHKH U
Apyroe);

UCIIOb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpeACTBa Npu padote
Ouosornyeckor HWHPOpMAIMEH: TNPUMEHATh XUMHUYECKHE, (PU3NUYECKHEe U
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaThL  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HAarJISIHOCTH;

BJIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaeHne yHUBEpPCAJIbHBIMA KOMMYHUKATHBHBIMH 1€CTBUSAIMM

1) oO1ennme:

OCYIIIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUM IO CYIIECTBY OOCyXJAaeMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIOJHEHUS MpeiaraeMou
3aJlayd, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIMajIora Wi JUCKYCCUH);

pacno3HaBaTh HEBepOAJbHbIE CpEACTBA OOIIECHMS, NOHMMATh 3HAYECHUE
COIIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MJIUKTHBIX CHUTYyalui,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU PopMme HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JIeATeJIbHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIYATBHOMN
paboThI IPH pelIeHUN OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS TIPU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIeHA KOJJIEKTUBA;

NPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJAVMHHUPOBATh JICMCTBUS MO €€ JOCTHXKEHHIO: COCTAaBJISATh IUIAH JICMCTBU,



pacmpeiensaTh pojid ¢ YYETOM MHEHUH Y4YaCTHHUKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHUBATh KAYECTBO CBOETO BKJIAJ[a U KaXJA0r0 y4aCTHUKA KOMAH bl B 00U
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIEHHWBATh WJAEU C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh TIO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIITUATUBHBIM.

OgJjajieHNe YHUBEPCAJbHBIMHU PEryJISSTUBHBIMU JI€CTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOIEM U HX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTyalUAX;

BBHIOMpaTh Ha OCHOBE OHOJIOTHYECKUX 3HAHUW IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBUSX M MOCTYINKAaxX MO OTHOIICHHUIO K JKHUBOW MPUPOJE,
CBOEMY 3JI0OPOBBIO U 3JTOPOBBIO OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIJISITh MO3HABATEIbHYIO AEATEIbHOCTh, BBISBIISITH
npo0eMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa3oBaTEIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHUS TPOOJIEMBI C YUETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEANIOYTEHHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsATh paMKu Yy4eOHOro MpeaMeTra Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

JienaTh OCO3HAHHBIN BEIOOP, ApryMEHTHUPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32
pEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (HOPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON SPYIUIIUA B
pa3HBIX 00JIACTSX 3HAHWM, MOCTOSHHO TOBBIMIATH CBOW 00pa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJIETh  HABbIKAMU  TO3HABATEIBLHOM  peduieKCHMM  Kak  OCO3HaHMS
COBEpIIAEMbIX JEUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pPedIeKCUU NIl OLIEHKH CUTYyalluu, BBIOOpa
BEPHOT'O PEILICHHUS;

yMETb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMAThH PEIICHUS MO0 HUX
CHUKECHHUIO;

NPUHUMAThL MOTHBBI M apryMEHTbl JPYTMX NpPU aHaldu3e pe3yJbTaToB
NEeSATENbHOCTH;



3) npuHsATHE ce0s1 M IPYrUX:

IpUHUMATh ce0s, TOHUMAasi CBOM HEJJOCTAaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl JPYrHX I[IPU aHalM3e pe3ysIbTaToOB
NeSATELHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OLUMOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € MO3ULIMU APYTOT0 YEIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yJbTaThl OCBOEHUS COJEpKAHMS y4eOHOro mpeamera
«buonorusiyy Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBaHBI Ha obecreueHue
npopuapHOro  obyueHuss  oOydaronuxcss — Owosorud. OHM  BKIIIOYAOT:
cnenuduyeckue AJjisi OMOJIOrMU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOCHHIO, HHTEPIPETALIMK U NPEOOPa30BaHUIO 3HAHUI, BUIBI IE€ATEIBHOCTH I10
MOJIYYCHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpeameTHble pe3ynbTarTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpenMeTHbie pe3yibTaThl OCBOEHUS yueOHOTo mnpeamera «buosorus» B 10
Kjlacce JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M pPOJU OHOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (D)OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHWM  3aKOHOB  TPUPOJBI M  PEIIEHWH TMpoOJeM  palMOHAIBHOTO
PUPOIOIIONH30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Ononoruu;

BJIAJCHUE CHUCTEMOM OHOJOrMYECKHMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTMYECKUE TEPMHUHBI W TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJsIusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xnerounast teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, xpomocoMHasi Teopust
HacnenctBeHHoctT T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€TUHOO0pa3us
MIOTOMKOB IE€PBOr0 IOKOJICHUS, PACLIEIJIEHUS, YUCTOThl TaMET, HE3aBUCHUMOIO
HacinenoBanuss [. MeHngens, TOMOJIOTHYECKUX PSAOB B  HACJIEICTBEHHOU
u3menuuBoctu H. V. BaBuiioBa), npuHIMMIBI (KOMIIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOrO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, H3MEpPEHUE,
HaOII0/IeHHE, DKCIIEPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHBIE ITPU3HAKH: BUPYCOB, KIETOK MPOKAPHUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pACTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHS] OPTaHOB U CUCTEM
OpraHOB pACTE€HH, >KUBOTHBIX, YEJIOBEKAa, IPOILIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OPraHU3Max PAacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
IPOLIECCOB: 0OMEHa BeUIecTB (MeTaboau3M), MpEBpallleHHs] SHEPrUu, OpOKEeHHUS,
aBTOTPO(HOIO M TeTepoTPO(HOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mei03a, raMeToreHesa, 3MOpHOreHe3a, MOCTAIMOPHOHAIILHOTO Pa3BUTHS,
pPa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OPTraHOWJAMHU KIETKH M HUX
GYHKIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTraHOB y PpAacTCHH, XKUBOTHBIX U YeJOBEKa U HX
GYHKIUAME, MEXAYy CHCTEMaMU OpPraHoB U UX (QYHKIUSMH, MEXAY 3TalaMu
oOMeHa BEIECTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHANBHOTO PA3BUTHUS, T€HOTUNIOM U (PEHOTUNIOM, (HEHOTHIIOM U
(dbakTOopamMu cpeibl OOUTaHUS,

YMEHHE BBISBISTH OTIWYUTEIbHBIC TPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl JOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTeMaTUYECKUX TPy,

YMEHHE periaTb OMOIOTHYECKUE 3a/1a4H, BBISIBIAT PUYMHHO-CIICICTBCHHBIE
CBSI3U MEXIY UCCIIETyeMbIMU OMOJIOTMUYECKUMHU MPOLIECCaMU U SIBICHUSIMHU, J1€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHUHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMONHITH J1a00OpaTOpHBIE M MpPaKTUYECKHe pPabOThI, COOII0IAThH
npaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITh MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIUpys LEIb HUCCIEIOBaHMs, AaHATU3UPOBATHh MOIYYCHHBIC
pe3yJIbTaThl U JAENaTh BBIBOJBL;

YMEHHME y4dacTBOBaThb B Y4eOHO-MCCIEN0BATENbCKOW paboTe 1o Ouoioruu,
DKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
nyOIMYHO  TPEACTaBISITh  MOJyYEHHBIE  pPE3yNbTaThl HAa  yYEHHYECKUX
KOH(EPEHIINSIX;

YMEHHE OILICHHBATh ATHYECKHUE AacleKThl COBPEMEHHBIX MHCCJIEIOBAaHUN B
00J1acTH OMOJIOTUN ¥ MEAUITMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTIJIOJIOTBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHUe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAylied npodeccuoHaIbHOU
JeSITEIbHOCTH B 00JIACTH OMOJOTHH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPHHAPUH,
CEJIbCKOT'0 XO34MCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIN
MHTEpEC, HallpaBJICHHbII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHHsA B  OpraHU3alUAX  CPEIHETO
npo¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUs.



[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» B 11
KJacce NOJKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHMM O MeCTe€ M POJU OHOJOTHUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBCHHO-HAYYHOU
KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IMPUPOJIBI U PEIICHUH YKOJIOTHICCKUX TIPOOIeM
YeJoBeUeCTBa, a  TakkKe B PEIIEHWH  BOMNPOCOB  PAlMOHAIBHOTO
PUPOOTIOIH30BaHUS, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJIE,
oOIIIeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BJIAJICTh CUCTEMOW OMOJIOTMUECKUX 3HAHWM, KOTOpas BKIIIOYACT
OTIpEJICICHUs] W TOHHWMAHHWE CYIIHOCTH OCHOBOIOJATAIONINX OHOJIOTHYECKUX
TEPMUHOB M TIOHATHM (B, 3KOcucTeMa, Ouocdepa), OHMOJOTHYECKUE TEOPHUH
(aBosmronimonHas teopus Y. JlapBuHA, CHHTETHYECKAs TCOPHS IBOIOINHN), YUCHUS
(A. H. CesepuoBa — 0 myTsiX U HampasieHusx 3Boirounn, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[k. Xapau u B. BailinGepra,
3apoasimieBoro cxoiactsa K. M. bopa), mpaBuna (Munumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMHIbl SHEpPruu), runote3bl (runore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMW  HAyYHOTO  TO3HAHUA,
UCIIOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIETIOBAHUSIX KUBBIX OOBEKTOB U AKOCHUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), Coco0aMu BBISBICHUS U
OIICHKH aHTPOITOTCHHBIX U3MCHECHHI B IIPUPOJIC;

YMEHUE BBIJICIATh CYIICCTBEHHBIC TPU3HAKU: BHUAOB, OHOTCOIICHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJJIOMATPUIECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHN,
BIIUSIHUSA IBHDKYIITUX CHJT 9BOJIIOLUU Ha TeHO(MOH MOMYJISIIMU, TPUCTIOCOOIEHHOCTH
OpraHu3MOB K cpeae OOWTaHWs, YEPEIOBAaHWS HAIPaBICHUN SBOJIOINH,
KpyTrOBOPOTa BEIIECTB U MOTOKA YHEPTUHU B IKOCUCTEMAX;

yMEHUE YyCTaHABIMBATh B3aWMOCBS3M MEXKIY TPOIECCAMU DBOJIOINH,
JBIDKYIIMMH CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHUE  BBISBIITH  OTJIMYMUTEIBHBIC  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTHUYECKUX U OUOTUYECKHUX
KOMIIOHEHTOB ~ 9KOCHCTE€M, B3aMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKA3aTeIbCTBAa POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTII, B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOUTaHMUSI, €TUHCTBA



YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

yMEHHUE peliaTb OMOJOTUYECKHUE 3a]]a4H, BBISBISATh IPUUMHHO-CIEACTBEHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSIMHU, JIE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YJIbTATOB,;

YMEHUE BBIMOJIHATH JIa0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OSKCICPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIUpys Ledb HWCCIEIOBaHUs, aHATU3UPOBATH TMOIYYCHHBIC
pe3yNbTaThl U CTIaTh BHIBOJIBL;

yMEHUE Y4YacTBOBAaTh B Y4EOHO-UCCIIENOBATEILCKONW paboTe 1o OHOoJIOTHH,
HKOJIOTUM W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATh  TOJyYEHHBIE  pe3yibTaThl HAa  YYCHHYECKUX
KOH(EpEeHILIHSAX;

YMEHUE OIEHNWBATh THUIMOTE3bI M TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
U YEIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0axX MpeaoTBpaIICHUs
ri100adbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymied npodeccruoHaIbHOM
JeSTeIbHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BaAHUS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3MMCTBA, IHIIEBON
MPOMBIIIVICHHOCTH, YIIIyOJIATh TO3HABATENIbHBIA MHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodecCMM U MPOJOJIKCHHE
OMONIOrMUecKOro 0Opa3oBaHusl B OpraHU3AIUSIX CPETHETO MPOo(ecCHOHAIBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoanneie | IpakTtnueckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypent
1 buonorns kak Hayka 1
2 JKuBble cucTeMbl U UX U3YUYEHHE
3 buonorus knerku 0.5
4 XuMuyeckasi OpraHu3alus KJIeTKH 10
5 Crpoenue u PyHKITUU KICTKH 8 2
6 OOMeH BellecTB U NMPEeBpallleHUE SHEPTUU B 9 |
KJIETKE
7 Hacnencreennas nngopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KJIIETKU 6 1
Crpoenue u PyHKIIUU OPTaHU3MOB 17 1.5
10 Pa3zmHoOXeHuE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACJIEICTBEHHOCTU U ) 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTHU 1
14 I'eneruka yenoBeka 0.5
15 Cenexiysi opraHu3MOB 1
16 buotexHonorus u cuHTETUYECKAst OMOJIOTHS 4
17 [onroroska k EI'D (penrenue 3amaq) 34 2




18 PesepBHOE BpeMst

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




11 KUIACC

Kosaun4yecTBo 9acoB DJIeKTPOHHBbIE
No 11/t HaumeHoBaHue pa3ieioB U TeM Korrponsmmie | Tparmueckie (uudposbie)
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypent
| 3aposkeHe U Pa3BUTUE IBOJIOLIMOHHBIX 4
MPEICTABICHUI B OMOJIOTHUH
2 MUKpO3IBOMIOLMS U €€ PE3yIIbTaThI 14 2
3 Maxkpo3BOIOLHS U €€ pPe3yIbTaThl 6
4 [IpoucxoxaeHune v pa3BUTHE )KU3HU HA 5 L5
3emiie
5 [IpoucxoxaeHue yejaoBeKka — aHTPOIOreHe3 10 1
DKOJIOTHS] — HayKa O B3aUMOOTHOIICHUSIX
6 OpPTaHU3MOB M HAJJOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 Opranu3Mel 1 cpeia OOUTaHUS 1.5
DKOJI0THS BUJIOB U TIOMYJISIIUANA 0.5
9 03;;2(;:3;1 coo011ecTB. JKOJIOTHYECKHE 2 0.5
10 buocdepa — rinobanpHas 3xocucTeMa
11 YenoBek U OKpysKarolias cpeia
12 Moarotoske EMN3 (noBTOpEHME, peLleHne 3a4a4) 34 3
13 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 3 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Kosun4yecTBo yacoB Nara DJIeKTPOHHbBbIE LN (POBbIE
Tema ypoka Kontpouabnbie | IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypchl
bubnuorexa
bronorus Kak KOMIUIEKCHAs HayKa LIOK https://m.edsoo.ru/7f413368
1 1 KaK 9aCTh COBPEMCHHOI'O 1 http://school-collection.edu.ru/).
o6ecTBa http://ebio.ru/
2 JKuBbIe CHCTEMEBI U UX CBOMCTBA 1
bubnuorexa
VY poBHEBasi OpraHHU3aLUsI KHBbIX IIOK https://m.edsoo.ru/7f413368
3 1 http://school-collection.edu.ru/).
CUCTEM http://ebio.ru/
Bubnuoreka
VICTOpHST OTKPBITHS M H3ydCHHS HOK https://m.edsoo.ru/7f413368
4 1 http://school-collection.edu.ru/).
kietku. Knerounas teopus http://ebio.ru/
MeTo1b1 MOJIEKYJIAPHOU 1
KJICTOYHOI OMOJIOTHH.
bubnuotexa
Ipaxruaeckas pabora «Asyuenne IOK https://m.edsoo.ru/7f413368
5 METOJIOB KJIETOYHOI OMOJIOTUN 1 0.5 http://school-collection.edu.ru/).
(xpomatorpadusi, snekTpodopes, hitp://ebio.r/
nuddepeHIanTbpHOe
nentpudyruposanue, [11[P)»
bubnuotexa
o . . .
6 XHUMHYECKHil COCTaB KJIETKH 1 LOK https://m.edsoo.u/Tf413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

MI/IHepaJIBHLIC BCIICCTBA KJIICTKH,

Bubnmnoreka
HOK https://m.edsoo.ru/7f413368

7 http://school-collection.edu.ru/).
ux OHosIornyecKas poib http://ebio.ru/
Oprannyeckue BeIiecTBa KIETKU
— Oenku. JlabopaTopHas paboTa
8 «O0Hapyx)eHHe OeITKOB C 0.5
TTOMOIITBI0 KAYECTBEHHBIX
peakuuin»
BubmoTeka
CBoiicTBa, KiIaccu(puKaLys 1 HOK https://m.edsoo.ru/7f413368
9 ’ http://school-collection.edu.ru/).
yHKIHH OCNKOB http:/ebio.ru/
BubnmoTeka
OpraHuyYecKHe BEIeCTBa KICTKH IHOK https://m.edsoo.ru/7f413368
10 http://school-collection.edu.ru/).
— YTJIE€BOBI http://ebio.ru/
bubnuotexa
OpraHuyYecKHe BELEeCTBA KICTKH IHOK https://m.edso.o.ru/7f413368
11 http://school-collection.edu.ru/).
— JIMOUJIBI http://ebio.ru/
Hyxneunossie kucnotsl. JIHK u
PHK. Jlaboparopuas pabota
12 «HccnenoBanne HyKJIEHHOBBIX 0.5
KHUCJIOT, BBIACICHHBIX U3 KIICTOK
Pa3JIMYHBIX OPTraHU3MOBY
Crpoenue u pynkuun ATO. BuGnnorexa
13 Hpyrue nykiaeo3uarpudochaTs LOK https:/m.edsoo.ru/7f413368

(HT®)

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

CexsennpoBanue JJHK. MeToibl

Bubnmnoreka
HOK https://m.edsoo.ru/7f413368

14 T€HOMHUKH, TPAHCKPUIITOMUKH, http://school-collection.edu.ru/).
POTEOMUKH http://ebio.ru/
Bubnnorexa
HOK https://m.edsoo.ru/7f413368
15 MeTob1 CTPYKTYpPHOI OHOTIOTHH http://school-collection.edu.ru/).
http://ebio.ru/
bubnmmoteka
Turs! Kietok. [IpokapuoTiaeckas LOK htt, s://m.edso.o.ru/7f413368
16 http://school-collection.edu.ru/).
KJIETKa http://ebio.ru/
CTpoeHue 3yKapuoTHYECKOM
17 kneTku. [TpakTuueckas pabora 0.5
«H3yueHne CBOUCTB KIETOYHOM '
MeMOpaHbD»
Bubnnorexa
IOK https://m.edsoo.ru/7f413368
18 IToBepxXHOCTHBIN anmapar KJIETKA http://school-collection.edu.ru/).
http://ebio.ru/
OnHoMEMOpaHHBIE OPTAHOUTBI
kieTku. [IpakTuyeckas pabota
19 «3yueHune ABUKEHUS 0.5
LUTOIUIA3MBbI B PACTUTEIBHBIX
KJIIETKaX»
[ToxyaBTOHOMHBIE OPTraHOWIbI
KJIETKW: MUTOXOHIPUH, TUTACTUIBI.
20 P 0.5

JlaGopaTtopHnast pabota
«HccnenoBanue ma3mMonnsa u



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

ACIIIa3MOJIM3a B PACTUTCIIbHBIX
KJIETKax>

HememOpaHHbIe OpraHOH/IbI

bubnuorexa
HOK https://m.edsoo.ru/7f413368

21 http://school-collection.edu.ru/).
KICTKH http:/ebio.ru/
bubnuorexa
IIOK https://m.edsoo.ru/7f413368
22 Crpoenue u QyHKIMHU A71pa http://school-collection.edu.rw/).
http://ebio.ru/
CpaBHUTENbHAS XapaKTEPUCTUKA
” KJIIETOK dyKapuoT. JlabopatopHast 0.5
pabora «3y4yeHne cTpoeHus
KJIETOK Pa3IUYHBIX OPTaHU3MOBY
AcCuMUIIALIIS U AUCCUMUIISIINS
— JIB€ CTOPOHBI MeTaboIn3Ma.
Turer oOMeHa BEIIECTB.
24 JlaGopatopHas pabota «/3yueHue
KaTAJIUTUYECKON aKTUBHOCTH
(dbepMEeHTOB (Ha IpUMepe aMUIIa3bl
WJTM KaTatas3bl)»
DepMEHTAaTUBHBIN XapaKTep
pEaKLHUiA KJIETOYHOTO
MeTrabonusma. JlaboparopHas
75 pabora «3yueHue 0.5

Q)epMeHTaTI/IBHOFO pacICIICHUA
MepoKkCcua BOAOpoaa B
PACTUTCIIbHBIX U )KUBOTHBIX
KIICTKax»



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

26

Benkn-akTHBaTOPHI M OCITKH-
WHTHOUTOPHI

bubnuorexa

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

27

ABTOTpO(HBIN TUII OOMEHA
BEIIIECTB

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

28

dorocunres

Bubnunoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

29

Xemocunres. JlabopaTopHas
pabota «CpaBHEHHUE TPOLIECCOB
(doTocuHTE32 N XeMOCHHTE3a»

0.5

30

AHa’poOHbIE OpraHu3Mbl. Buabl
Oopoxenusi. JlabopaTopHas pabota
«CpaBHEHHE TTPOIIECCOB OPOKEHUS
U JIBIXaHUS

Bubmmnoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

31

AdpoOHBIC OpraHU3MBI. DTarbl
SHEPTreTHYECKOro 0OMeHa

bubnuorexa

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

32

DHeprust MeMOpaHHOTO I'PaIuEeHTa
npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Bubnunoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

33

Peakuun MmaTpu4HOro CUHTE3a

Bubnmnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

34

Tpanckpunuus — MaTpUYHbIN
cunte3 PHK

Bubnmnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

35

Tpancnsiuus u e€ 3ranbl

BubmoTeka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

36

KonnpoBanue aMuHOKHCIIOT. Poutb
pubocoM B OnocuHTE3€e OerKa

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

37

Opranu3zanus reHoma y
IPOKAPUOT U 3YKapUOT

Bubnuoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

38

MonekyJisspHbIe MEXaHU3MBbI
HKCIIPECCUU TEHOB Y 3YKApUOT

bubnuorexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

39

Bupycer — HekneTouHbie (popMBI
’KHM3HH U 00JUTraTHBIE napa3uThbl.
[IpakTuueckas padora «Coznanue
MOJIETIH BUPYCa»

0.5

40

BupycHsie 3a00s1eBaHus YenoBeKa,
KMBOTHBIX, PACTCHUH

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

HanoTrexHo0THMH B OMOJIOTHH 1

bubnuoreka
IHOK https://m.edsoo.ru/7f413368

41 http://school-collection.edu.ru/).
MEIUIINHE http://ebio.ru/
bubnnorexa
IHOK https://m.edsoo.ru/7f413368
42 JKu3HEHHBIN UK KJICTKH http://school-collection.edu.ru/).
http://ebio.ru/
bubnuorexa
HOK https://m.edsoo.ru/7f413368
43 Marpuunsiii cunte3 JJHK http://school-collection.edu.ru/).
http://ebio.ru/
Xpomocomsl. JlabopaTopHast
44 pabota «M3yueHne XxpoMocoM Ha 0.5
TOTOBBIX MUKPOIIPENApaTAX)»
45 JleneHne KIETKH — MHTO3
Tune! knerok. Kaprokunes u
uTokuHe3. JlabopaTopHas pabota
46 «HaOmronenne MuTO3a B KIE€TKax 0.5
KOHYHMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOITpEnaparax )
bubnuotexa
Perymsiiust )HU3HEHHOTO [{HKIIA IOK https://m.edsoo.ru/7f413368
47 http://school-collection.edu.ru/).
KJIETOK http://ebio.ru/
bubnuorexa
HOK https://m.edsoo.ru/7f413368
48 Opranusm Kak eIMHOE 1IEJI0e http://school-collection.edu.ru/).

http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

49

Txanu pactennii. JlaboparopHas
pabora «3y4yeHue TkaHen
pacTeHu»

0.5

bubnuoreka
IHOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

50

Txanu >KUBOTHBIX U YEJIOBEKA.
JlabopaTtopnast padota «3yuenue
TKaHe! KUBOTHBIX»

0.5

51

Oprasbl. CucTeMbl OPraHoB.
JlabopaTtopnast pabota «3yuenue
OpraHOB IIBETKOBOT'O PACTEHUSD)

0.5

52

Omnopa Tena opraHu3MoB

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

53

JIBH>KeHHE OpraHu3MOB

Bubnuoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

54

IIutanue opraHu3MoB

Bubnunoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

55

IIuTanre N03BOHOYHBIX
’)KUBOTHBIX. [InnieBapurenbHas
CHCTEMa YeJIOBEKa

Bubmmoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

56

J{pIxaHue opranu3sMoB

Bubnmoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

57

JlmxaHHe TIO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

bubnuorexa

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

58

TpaHcnopT BemwecTB y
OpraHu3MOB

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

59

KpoBenocHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U
YyenoBeka

Bubnunoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

60

Brinenenue y opranusmon

Bubnmoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

61

3ammra y opranu3mMoB

Bbubmnoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

62

HNMmyHHas cuctema yesnoBeka

bubnuorexa
ITOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

63

Pa3znpaxxuMocTh U perynsuus y
OpraHu3MOB

bubnuorexa

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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64

I'ymopaneHas perynsanus u
9HJOKPUHHAs CUCTEMA )KUBOTHBIX
Y 4EJI0BEKA

bubnuorexa

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

65

DopMBbI pa3MHOKEHUS
OpraHu3MOB

Bubnmnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

66

ITonoBoe PaSMHOXKXCHUC

Bbubmnoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

67

Meiios

bubnuorexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

68

I'amerorenes. O6pazoBaHue U
pa3BUTHE MOJOBBIX KIETOK.
JlaGopatopHas pabora «/3yueHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPETIapaTax»»

0.5

69

I/IHI[I/IBI/I,HyaJILHOe Pa3sBUTHUC
OpPraHu3MoOB — OHTOI'CHC3

Bubnmoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

70

3akJiaJika OpraHoB ¥ TKaHE! U3
3apOIBIIIEBHIX JINCTKOB

bubnuorexa

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
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PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnast pabota

71 «BbIABIEHUE IPU3HAKOB CXOACTBA 0.5
3apOoIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX)
PasmHOXeHMe U pa3BUTHE
7 pactenwmii. JlabopaTopHas pabota 0.5
«CTtpoeHre OpraHOB Pa3MHOKEHUS
BBICIIMX PACTEHUN»
bubnmoteka
7 HcTopus CTAHOBIIEHHS M PA3BUTHUS hHOIf /_I)—}slg;l;o/l/ I:(;ﬁii%‘; ue/d7£4rlu§)3 o8
TeHETHKH KaK HAyKU http://ebio.ru/
OCHOBHBIEC TIOHATHS U CHMBOJIBI
74 reHetuku. Jlaboparopnas padora 0.5
«JIpo3oduna kak 00bEKT
TeHETHUUYECKUX HUCCIICIOBAHUID)
3aKOHOMEPHOCTH HACIEIOBAHUS
MpU3HaKoB. MOHOTHOpHIHOE
75 ckpemuBanue. [IpakTuueckas 0.5
paborta "H3ydeHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3ohuisr”
BubmioTeka
6 LIMTONIOrHnYECKHE OCHOBEI Et?lj /W
MOHOTHOPHUIHOTO CKPEIINBAHUS http://ebio.ru/
77 AHATH3HPYIOIEE CKPCUHMBAHHC. Ellgﬁiizpe::?/m.edsoo.mﬂm13368

Henonnoe nomuanpoBanue

http://school-collection.edu.ru/).
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http://ebio.ru/

78

JurubpuaHoe CKpeuBaHue.
[TpaxTrueckas pabora «3yuenune
pe3yNbTaTOB TUTHOPHIHOTO
CKPEIIUBAHUS Y TPO30(PHIBDY

0.5

Bubnuoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

79

IluTonorunyeckre OCHOBBI
JTUTHOPUTHOTO CKPEIINBAHMS

bubnuorexa

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

80

CI.[GHJ'IGHHOC HaCJICOJOBAaHUC
IIPU3HAKOB

Bubmnoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

81

XpOMOCOMHasI TEOpUs
HacJeICTBEHHOCTH

Bubnmnoreka
HOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

82

['eneTuka mona

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

&3

T'eHoTun Kak HenocTHas cucTeMa

Bubnmoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

84

I'eneTnyecknii KOHTPOJIb PA3BUTHSL
pacTeHUH, >KUBOTHBIX U Y€JIOBEKa

bubnuorexa
ITOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/
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M3MeHunBOCTh pU3HAKOB. Bubl

bubnuoreka
IHOK https://m.edsoo.ru/7f413368

85 http://school-collection.edu.ru/).
NU3MCHUYUBOCTU hﬁp//eb]oru/
Bubnuoreka
IIOK https://m.edsoo.ru/7f413368
86 Momiuxarmonsas http://school-collection.edu.ru/).
U3MEHYUBOCTh http://ebio.ru/
Bapuannonsslii psaa u
BApHUALIMOHHAs KpUBasl.
JlabopaTtopHnast pabota
%7 «HccnenoBanne 3akOHOMEPHOCTEN 0.5
MOIU(PUKALIHOHHOM '
n3MeH4nBOCTH. [locTpoenue
BapUaAIIMOHHOTO PSiJia U
BAPUALMOHHON KPUBOI»
bubnuorexa
ITOK https://m.edsoo.ru/7f413368
88 TenoTunyHeckas n3MeHIHBOCTE. http://school-collection.edu.ru/).
KomOunaTuBHAS H3MEHUYHBOCTH http://ebio.ru/
MyTanuoHHas U3MEHYUBOCTD. Bubnuorexa
IHOK https://m.edsoo.ru/7f413368
89 IIpaxririeckas pabota «MyTalum 0.5 http://school-collection.edu.ru/).
y 1po30(duitbl (Ha TOTOBBIX http://ebio.ru/
MUKpOIIpEnaparax)»
Bbubmuoreka
3aKOHOMEPHOCTH My TalAOHHOTO LIOK https://m.edsoo.ru/7f413368
90 mpoiiecca. DureHeTKa u http://school-collection.edu.ru/).

SIIUI'€CHOMHKA

http://ebio.ru/
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I'enetuka uenoBexa.

[IpaxTrueckas pabora
91 0.5
«CocraBieHne 1 aHaIu3
POAOCIOBHOIN
Bubnuoreka
IIOK https://m.edsoo.ru/7f413368
92 MeTtoapl Me IUITMHCKOM I'eHETUKHU http://school-collection.edu.ru/).
http://ebio.ru/
3HaueHne MEIUIIMHCKON NreHETUKHU Bubmorexa
HOK https://m.edsoo.ru/7f413368
93 B HPCAOTBPAMICHIN 1 J'quefII/II/I http://school-collection.edu.ru/).
FeHETUYECKHX 3a00JIEBaHMI http:/ebio.ru/
yeJIoBeKa
OCHOBHBIE TTOHITHS CEJIEKIUH. Bubmorexa
Ja6opaTopHas paboTa «M3vueHye HOK https://m.edsoo.ru/7f413368
94 patop p y . 0.5 http://school-collection.edu.ru/).
COPTOB KYJbTYPHBIX PAaCTCHUH U hitp://ebio.ru/
MOPOJ TOMAITHUX KUBOTHBIX)
Metompl CeeKIIMOHHON pabOTHI.
95 JlaGopatopHas pabora «/3yuenue 0.5
METOJIOB CEJICKIIUA PACTCHUN»
JlocTrKeHus ceNeKIuy pacTeHU!
96 U KUBOTHBIX. [IpakTnyeckas
pabora «IIpuBrBKa pacTeHUI»
bubnuoreka
Coxpanenue, U3y4eHHE U LIOK https://m.edsoo.ru/7f413368
97 HCIIOJIb30BaHNE TeHETUYCCKUX http://school-collection.edu.ru/).
pecypcoB http://ebio.ru/
buorexHomorusa xak Hayka u
98 Y 0.5

OTpacJib MPOU3BOJICTBA.
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[IpaxkTuyeckas pabota «3yuenue
00BEKTOB OMOTEXHOJIOTUN

99

OcHoOBHbIE HanpaBJICHUS
CHUHTETHYECKOM OMoIoruu

Bubnmoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

100

XpOMOCOMHaH U IrCHHasda
HWHIKCHCPUA

bubnuorexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

101

Mequnackre OMOTEXHOIOI NI

Bubnmnoreka
ITOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

102

ITonroroska xk EI'D. Pemienue
3a/1a4, MOBTOpeHue, 00001IeHIe,
cUCTeMaTU3alus 3HaHuH

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

103

ITonroroska xk EI'D. Pemtenue
3a/1a4, MOBTOpeHue, 00001IeHNne,
cHUCTeMaTH3alMs 3HAHU I

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

104

ITonroroska k EI'D. Pemenue
3aJ1a4, TOBTOPEHUE, 0000IIECHHE,
cUcTeMaTu3alus 3HaHu

bubnuorexa
IOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

105

IToaroroBka x EI'D. Pertenue
3a/1a4, MOBTOpeHue, 00001IeHIe,
cUCTeMaTU3als 3HAaHUU

bubnuorexa
IOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

106

ITonroroska xk EI'D. Pemienue
3a/1a4, MOBTOpeHue, 00001IeHNne,
cUCTeMaTU3als 3HAaHUU

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
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IToaroroska k EI'D. Pemenne

bubnuoreka
IIOK https://m.edsoo.ru/7f413368

107 3ajiat, NoBTopeHHE, O6O?meHHe’ http://school-collection.edu.ru/).
cHucTeMaTu3alus 3HaHu http://ebio.ru/
ITonroroska x EI'D. Perenne Bbubnuorexa
IIOK https://m.edsoo.ru/7f413368
108 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenue bubmmoreka
HOK https://m.edsoo.ru/7f413368
109 3a7a4, noTopenye, ododuenue, http://school-collection.edu.rw).
cucTeMaTHu3aIys 3HaHWi http://ebio.ru/
ITonroroska k EI'D. Pemenue bubnmoreka
IIOK https://m.edsoo.ru/7f413368
110 3ajat, OBTOpenue, 06o0dwenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToaroroska x EI'D. Pemenue bubnnoreka
IIOK https://m.edsoo.ru/7f413368
11 3aat, MOBTOpenue, 06o0wenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToxroroska k EI'D. Pertenue bubnmorexa
IHOK https://m.edsoo.ru/7f413368
112 3a7a4, NoBTOpene, ododmenue, http://school-collection.edu.ru/).
cucTeMaTu3aIus 3HaHui http://ebio.ru/
ITonroroska xk EI'D. Pemenue Bubnuoreka
IHOK https://m.edsoo.ru/7f413368
113 3a7a4, NoBTOpenne, ododmenue, http://school-collection.edu.ru/).
cUCTEeMAaTH3aIns 3HAaHUI http://ebio.ru/
ITonroroska x EI'D. Perenne Bubnnorexa
OK https://m.edsoo.ru/7f413368
114 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenune bubmmoreka
IOK https://m.edsoo.ru/7f413368
115 3a/1a4, MOBTOpeHue, 00001IeHNne,

CHCTEeMaTH3allus 3HaHUN

http://school-collection.edu.ru/).
http://ebio.ru/
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IToaroroska k EI'D. Pemenne

bubnuoreka
IIOK https://m.edsoo.ru/7f413368

116 3ajiat, NoBTopeHHE, O6O?meHHe’ http://school-collection.edu.ru/).
cHucTeMaTu3alus 3HaHu http://ebio.ru/
ITonroroska x EI'D. Perenne Bbubnuorexa
IIOK https://m.edsoo.ru/7f413368
117 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenue bubmmoreka
HOK https://m.edsoo.ru/7f413368
118 3a7a4, noTopenye, ododuenue, http://school-collection.edu.rw).
cucTeMaTHu3aIys 3HaHWi http://ebio.ru/
ITonroroska k EI'D. Pemenue bubnmoreka
IIOK https://m.edsoo.ru/7f413368
119 3ajat, OBTOpenue, 06o0dwenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToaroroska x EI'D. Pemenue bubnnoreka
IIOK https://m.edsoo.ru/7f413368
120 3aat, MOBTOpenue, 06o0wenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToxroroska k EI'D. Pertenue bubnmorexa
IHOK https://m.edsoo.ru/7f413368
121 3a7a4, NoBTOpene, ododmenue, http://school-collection.edu.ru/).
cucTeMaTu3aIus 3HaHui http://ebio.ru/
ITonroroska xk EI'D. Pemenue Bubnuoreka
IHOK https://m.edsoo.ru/7f413368
122 3a7a4, NoBTOpenne, ododmenue, http://school-collection.edu.ru/).
cUCTEeMAaTH3aIns 3HAaHUI http://ebio.ru/
ITonroroska x EI'D. Perenne Bubnnorexa
OK https://m.edsoo.ru/7f413368
123 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenune bubmmoreka
IOK https://m.edsoo.ru/7f413368
124 3a/1a4, MOBTOpeHue, 00001IeHNne,

CHCTEeMaTH3allus 3HaHUN

http://school-collection.edu.ru/).
http://ebio.ru/
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IToaroroska k EI'D. Pemenne

bubnuoreka
IIOK https://m.edsoo.ru/7f413368

125 3ajiat, NoBTopeHHE, O6O?meHHe’ http://school-collection.edu.ru/).
cHucTeMaTu3alus 3HaHu http://ebio.ru/
ITonroroska x EI'D. Perenne Bbubnuorexa
IIOK https://m.edsoo.ru/7f413368
126 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenue bubmmoreka
HOK https://m.edsoo.ru/7f413368
127 3a7a4, noTopenye, ododuenue, http://school-collection.edu.rw).
cucTeMaTHu3aIys 3HaHWi http://ebio.ru/
ITonroroska k EI'D. Pemenue bubnmoreka
IIOK https://m.edsoo.ru/7f413368
128 3ajat, OBTOpenue, 06o0dwenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToaroroska x EI'D. Pemenue bubnnoreka
IIOK https://m.edsoo.ru/7f413368
129 3aat, MOBTOpenue, 06o0wenue, http://school-collection.edu.ru/).
cucTeMaTH3aIus 3HaHUI http://ebio.ru/
IToxroroska k EI'D. Pertenue bubnmorexa
IHOK https://m.edsoo.ru/7f413368
130 3a7a4, NoBTOpene, ododmenue, http://school-collection.edu.ru/).
cucTeMaTu3aIus 3HaHui http://ebio.ru/
ITonroroska xk EI'D. Pemenue Bubnuoreka
IHOK https://m.edsoo.ru/7f413368
131 3a7a4, NoBTOpenne, ododmenue, http://school-collection.edu.ru/).
cUCTEeMAaTH3aIns 3HAaHUI http://ebio.ru/
ITonroroska x EI'D. Perenne Bubnnorexa
OK https://m.edsoo.ru/7f413368
132 3a7at, NoBTOpenye, ododmenue, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/
ITonroroska k EI'D. Pemenune bubmmoreka
IOK https://m.edsoo.ru/7f413368
133 3a/1a4, MOBTOpeHue, 00001IeHNne,

CHCTEeMaTH3allus 3HaHUN

http://school-collection.edu.ru/).
http://ebio.ru/
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IToaroroska k EI'D. Pemenne

bubnuoreka
IIOK https://m.edsoo.ru/7f413368

134 3a1as, IOBTOPCHHE, 000bmIeHHE, I http://school-collection.edu.ru/).
cHCTeMaTH3aIus 3HaHUH http://ebio.ru/
ITonroroska x EI'D. Perenne Bbubnuorexa

135 606 1 IIOK https://m.edsoo.ru/7f413368
3a/1at, NOBTOPCHHE, 000DIICHHE, http://school-collection.edu.ru/).
cucTeMaTHu3aIus 3HaHWI http://ebio.ru/

136 PesepBHbli ypok 1

OBILIEE KOJIMYECTBO YHACOBIIO 136 13.5

[TPOTPAMME
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11 KUIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

Ne Jara
Tema ypoka Konrpoasnsie | IIpakruyeckue o0pasoBaTejibHbIe
n/n Bcero H3Y4eHHSI
padoThI padoThI pecypchbl
bubnuoreka
1 OBomonuronHas reopus Y. 1 LIOK https://m.edsoo.ru/7f413368
JlapBuna http://school-collection.edu.ru/).
http://ebio.ru/
bubmuoreka
D) JBHKYIIUE CHIIBI SBOJIIOLUH 1 LIOK https://m.edsoo.ru/7f413368
Bu0B 1o Y. Jlapeuny http://school-collection.edu.rw/).
http://ebio.ru/
Bopr0a 3a cymecTBoBanue, Bubnmorexa
3 . o 1 IHOK https://m.edsoo.ru/7f413368
CCTCCTBCHHBIN 1 HCKYCCTBCHHBIN http://school-collection.edu.ru/).
oT0Oop http:/ebio.ru/
. bubnuorexa
4 ®opMHUPOBaHKE CHHTETHYCCKOM 1 LIOK https://m.edsoo.ru/7f413368
TeOpI/II/I 3BOJIIOIIUH http://school—collection.edu.ru/).
http://ebio.ru/
OTanel 3BOJIOIMOHHOTO bubnmoreka
5 IDOLECCA: MUKDOSBOIIOLIS 1 1 HOK https://m.edsoo.ru/7f413368
pon ) p 1 http://school-collection.edu.ru/).
MaKpO3BOIIOIHS http://ebio.ru/
bubnuorexa
Iomynsuus — >aeMeHTapHas LIOK https://m.edsoo.ru/7f413368
6 1 htto: ;
€IMHUTIA IBOJTIOITIH ttp://school-collection.edu.ru/).
http://ebio.ru/
3aK0H r€eHETUYECKOT'0 PaBHOBCCHUA
JIx. Xapnu, B. BaiinOepra.
7 JlabopaTtopHast pabota 1 0.5
«BrIgBIEHNE N3MEHUYNBOCTHU y
ocobeit 0JTHOTO BHIA»
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DneMeHTapHbIe (aKTOPBI

bubmuoreka
IIOK https://m.edsoo.ru/7f413368

JlabopaTtopHnast pabota
«IIpucnocobeHust opraHu3MoB U
NX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTD

8 SBOJTFOIHH http://school-collection.edu.ru/).
http://ebio.ru/
bubnmmorexa
9 Dddext ocHoBarens. DhhexT LIOK https://m.edsoo.ru/7f413368
OYTBUIOYHOTO TOPJIBILIKA http_://school-collection.edu.ru/).
http://ebio.ru/
Murpanuu. U3omsmuun Bubnuorexa
10 MOy IAIHiA: Teorpaduueckas HOK https://m.edsoo.ru/7f413368
yJBiLAH. Teorp > http://school-collection.edu.rw/).
Omostormueckas http://ebio.ru/
EcTecTBeHHbIl 0TOOp — Bubmiorexa
11 o (b " HOK https://m.edsoo.ru/7f413368
HaMpaBIIOMIIN PAKTOP http://school-collection.edu.ru/).
3BOJIIOINU http://ebio.ru/
bubnuorexa
o IIOK https://m.edsoo.ru/7f413368
12 ITonosoit or60p http://school-collection.edu.ru/).
http://ebio.ru/
[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yJIbTaT MUKPOIBOJIIOLUY.
13 JlaboparopHas pabota «3yuenue 0.5
apoMopdh030B U HAUOATANITAITUHN Y
pacTeHUM U KUBOTHBIX»
[Ipumeps! npucnocobaeHuit y
OpPraHU3MOB: MOP(OIOTUUECKHE,
(u3noNOrnUecKue,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
14 A 0.5
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15

Bun, ero kxpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabota
«CpaBHeHHE BUIOB MO
MOP(OTIOTHIECKOMY KPUTEPHIO)

0.5

16

CrtpykTypa BUIa

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

17

BunoobpazoBanue kak pe3yiabTaT
MHKPOIBOJTFOIHN

bubmuotexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

18

CBs3b MHKPOIBOJJOLIUN U
SIMUICMHOJIOTNH

Bubnnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

19

MakposBomronus.
ITaneoHTOIOTHYECKHE METOIBI
W3YUYEHUS HBOJIIOIIUU

Bubnnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

20

buoreorpaduyeckue METO b1
U3YYCHHUS YBOJTIOIIHH

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

21

OMOPHOIOTHYECKHE
CPaBHUTEIbHO-MOP(OIOTHUCCKUE
METO/IbI H3YYCHHUS IBOFOIIUN

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

22

MouteKynspHO-T€eHETUYECKUE,
OMOXMMUYECKHE U
MaTeMaTHYECKUE METO/IbI
U3y4YEeHMsI HBOIIOLIUN

Bubmnoreka

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

23

OO61re 3aKOHOMEPHOCTH
3BOJIIOITNH

Bubmnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4

http://ebio.ru/

24

AJlanTvBHAs paguarysl.
HepaBHOMEpHOCTH TEMITOB
SBOIIOLIHA

Bubnmnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

25

Hayunble runoressl
IPOUCXOXKICHUS )KM3HU Ha 3emiie

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

26

ﬂOHaquI)Ie MMPEaACTAaBJICHUSA O
3apOXKACHUUN KU3HU

bubmuotexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

27

OCHOBHBIE ATAaIIbI
HEOPTraHWYECKOH IBOFOIIUN

Bubnnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

28

T'unotesnl 3apOXKACHUA ) KU3HU

Bubnnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

29

Ucrtopus 3emin u MeTosl €€
u3yuenus. Jlabopatopnas pabora
«M3ydeHue u onucanue
MCKOIIA€MBIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

0.5

30

HauanpHble 3Tansl OpraHudecKou
IBOJIIOLIUU

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

31

OBOIIOLUS 3YKapUOT

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

OCHOBHBIE Tanbl YBOJIIOLIMHI
PacTUTENBLHOTO MHPA.

32 [IpaxkTuyeckas pabora «M3yuenue 0.5
0COOEHHOCTEHN CTPOEHHUS
pacTeHui pa3HbIX OTAEIOBY»
bubnuoreka
33 OCHOBHBIE ITaIbI 3BOTIOLUN IHOK https://m.edsoo.ru/7f413368
’KUBOTHOT'O MHPa http://school—collection.edu.ru/).
http://ebio.ru/
DBOJIONMS )KUBOTHBIX.
34 [IpaxTuyeckas padbora «3yuenue 0.5
0COOEHHOCTEHN CTPOCHHUS ’
ITIO3BOHOYHBIX XUBOTHBIX»
bubnuorexa
35 PasButue xu3Hu Ha 3eMiie 1O IMOK https://m.edsoo.ru/7f413368
5paM M [epuoam http://school—collection.edu.ru/).
http://ebio.ru/
MaccoBble BBIMUpaHUS — bubmorexa
36 SKOOIMYECKHE KDH3HCEI IIOK https://m.edsoo.ru/7f413368
p http://school-collection.edu.ru/).
HpOoHIoro http://ebio.ru/
. . bubnuorexa
CoBpeMeHHBI# HKOJIOTHYECKUH LIOK https://m.edsoo.ru/7f413368
37 http://school-collection.edu.ru/
KpI/I3I/IC, ero OCO6CHHOCTI/I ttp: SC'OO -collection.edu.ru )
http://ebio.ru/
bubnuotexa
CoBpemeHHas cucteMa LOK https://m.edsoo.ru/7f413368
38 http://school-collection.ed
OpraHquCKOFO MHpa .//SC .OO -collection.e u.ru/).
http://ebio.ru/
bubmuoreka
39 OCHOBHBIE CUCTEMATUYECKUE ITOK https://m.edsoo.ru/7f413368

IpYIIbl OPraHU3MOB

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

40

AHTPOIOJIOTUs — HayKa O
YeJoBeKe

bubmuotexa

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

41

Pa3BuTue npencraBineHuii o
MIPOUCXO0KICHUH YEJIOBEKA

bubnmmorexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

42

MecTo uelnoBeKa B CUCTEME
OpPTraHUYECKOT0 MHPA.
JlabopaTtopnast padota «3yuenue
0COOEHHOCTEH CTPOEHUS CKelleTa
YyeJIoBEKa, CBA3aHHBIX C
MIPSIMOXOXKIICHUEM)

0.5

43

JIBUOKyIIIHEe CUITBI aHTPOIIOTeHE3a

Bbubnuoreka
IIOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

44

CoOTHOIIEHUE OUOJIOTUYECKUX U
COLIMATILHBIX (PaKTOPOB B
aHTPOIIOTEHE3e

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

45

OcHoBHBIC CTaJIlM1 aHTPOIIOI'CHE3a

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.rw/).
http://ebio.ru/

46

[TaneoreneTnka U najecoreHOMHUKA

Bubnmoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

47

DBOJTIOIHS COBPEMEHHOTO
YeJIOBEKa

Bubmnoreka

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
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https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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YenoBeyeckHe pachl.
[IpakTuueckas padora «M3yuenue

48 . 0.5
JKOJIOTMYECKUX aanTalnui
YEJIOBEKa»
bubnmoTeka
49 MeXIMCIUIITIMHAPHBIE METOIbI LOK https://m.edsoo.ru/7f413368
aHTPOIOJIOTUH http://school-collection.edu.rw/).
http://ebio.ru/
bubnmmoteka
50 3apoxaeHUE U pa3BUTHE IMOK https://m.edsoo.ru/7f413368
3KOJIOTHH http://school-collection.edu.ru/).
http://ebio.ru/
MeTtonapl 3x010rNN.
51 JlabopaTtopHast padota «3yuenue 0.5
METOJI0B 3KOJIOTMYECKHUX '
UCCIIEI0OBaHUI»
. BubmioTeka
5 3HavYeHHE YKOJIOTMYECKUX 3HAHUM L{OK https://m.edsoo.ru/7f413368
JUTS YeJIOBeKa http://school-collection.edu.ru/).
http://ebio.ru/
bubmmorexa
53 Sronormdeckue hakTopsr HOK https://m.edsoo.ru/7f413368
p http://school-collection.edu.ru/).
http://ebio.ru/
AbuoTtnueckue paxtopsl. CBeT
KaK 9KOJIOTHYECKHH (axTop.
54 JlaGoparopHas pabota 0.5
«BpoIsiBICHHE TPUCTIOCOOICHIA
OPraHu3MOB K BIIMSHHUIO CBETA»
AbuoTtnueckue HaKkTopbl.
TemmepaTypa Kak 3KOJIOTHUECKUI
55 patyp 0.5

¢akrop. JlaboparopHas pabota
«BpIsiBIIeHNE pUCTIOCOONIEHU



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

OpPTaHU3MOB K BIUSHUIO
TEeMIIepaTypb»

56

AbuoTtnueckue HaKkTopbl.
Bia)xHOCTB KakK 3KOJIOTUYECKUI
¢akrop. JlaboparopHas pabota
«AHaTOMHUYECKHE 0COOEHHOCTU
pacTeHn U3 pa3HbIX MECT
OOUTaHUSDY

0.5

57

Cpenpbl 00UTaHMsI OpraHU3MOB

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

58

buonornueckue puTMsl

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

59

’Kuznennslie popmbl OpraHu3MoB

bubnmmorexa

IOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

60

buoTtnueckue paxTopsl

bubmmorexa

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

61

3HaueHue OMOTUYECKHX
B3aUMOJIEUCTBUN IS
CYyIIIECTBOBaHUS OPTaHU3MOB B
cpene oouTaHus

bubmmorexa
IIOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

62

DKOJOTHYECKHe XapaKTePUCTUKH
OIS

Bubnnoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
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https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz

OCHOBHBIC TTOKa3aTeIN
MOMmyJiauu: YUCJICHHOCTD,

bubnmmorexa
IHOK https://m.edsoo.ru/7f413368

63 X
IUIOTHOCTh, BO3PACTHAS U M0JIOBAs _p—lﬁtt x S;hool-/colleCUOHedu-ru/)-
ttp: .
cTpykTypa S
OCHOBHBIE TOKA3aTEN
bubnuorexa
64 MOIIYJIALUN: POXKIAEMOCTD, LOK https://m.edsoo.ru/7f413368
IPUPOCT, TEMII POCTA, http://school-collection.edu.ru/).
http://ebio.ru/
CMEpPTHOCTb, MUTPalluy —
bubnuoreka
65 OKojoruyuecKas CTpyKTypa IMOK https://m.edsoo.ru/7f413368
IOy JISLMH http://school-collection.edu.ru/).
http://ebio.ru/
. bubnuorexa
66 JvHamuka nonyJisiuuy v eé LIOK https://m.edsoo.ru/7f413368
perysius http://school-collection.edu.ru/).
http://ebio.ru/
bubnmmorexa
67 Kpussle pocta ynciaeHHOCTH HOK https://m.edsoo.ru/7f413368
HOHyHHHI/H/I. KpI/IBBIe BBDKUBAHUS htt[!://SChOOl-COHeCtiOH.edu.m/).
http://ebio.ru/
DKoJIOrHYecKasi HUIIA BUA.
JlaGopaTopHnas pabota
68 0.5
«ITpucnocobsienust cemsiH
pacTeHUM K pacCeICHUIO»
bubnmuorexa
69 BT KaK CHCTeMA IOy ISl IIOK https://m.edsoo.ru/7f413368
A yun http://school-collection.edu.ru/).
http://ebio.ru/
Bbubnuoreka
70 3aKOHOMEPHOCTH IIOBEICHUS 1 LIOK https://m.edsoo.ru/7f413368

MHUTPALUN JKUBOTHBIX

http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http%3A//ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
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https://www.google.com/url?q=https%3A//m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http%3A//school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
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71

Co00111€CTBO OPraHU3MOB —
OHOLIEHO3

bubmuotexa

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

72

DKocucTema Kak OTKphITas
cucrema

bubnmmorexa

ITOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

73

KpyroBopot BemiecTs 1 NOTOK
SHEPTUH B SKOCHUCTEME

Bubnmoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

74

OCHOBHEBIE TOKA3aTENIN
3KOCHUCTEMBI

Bubnuoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

75

DKOJIOTHUECKUE TUPAMUIbI

Bubnunoreka

HOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

76

3MmeHnenus cooluiecTs —
CYKIIECCUHU

Bubmnoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

77

[IpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocHUCTEMBI MOpPEN 1 OKEaHOB

Bubnuoreka

IHOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

78

[IpupoHBIE SKOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, MyCThIHb

bubnuorexa
IIOK https://m.edsoo.ru/7f413368

http://school-collection.edu.ru/).
http://ebio.ru/

79

AHTpOHOFeHHBIC 9KOCHUCTEMbI

bubnmmorexa

IIOK https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
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80

Ypboakocuctemsl. [IpakTuueckas
paborta «M3yueHnue u onucaHue
ypOO3KOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUHI
OpPTraHU3MOB B HKOCHUCTEMAX

Bubmnoreka
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Pemienue 3aga4 no Mmarepuanam

https://4ege.ru/biologi/72716-

127 [UA navigator-podgotovki-k-ege-
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-

128 ?;H;GHHC AT O Matepuaia navigator-podgotovki-k-ege-
2025-po-biologii-ot-fipi.html

129 Pemenue 3agau no Mmarepuanam

T'iA
https://4ege.ru/biologi/72716-

130 ?;H;GHHC SaMaT o Matepuaia navigator-podgotovki-k-ege-
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-

131 II:;IHILGHHG ST HO MatepHalian navigator-podgotovki-k-ege-
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-

132 ?;THHQ SAAT O MatepuaiaM navigator-podgotovki-k-ege-
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-

133 Pemmertite safat o Marepiatam navigator-podgotovki-k-ege-

T'iA e
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-

134 Pewwiertite saat 10 Marepiatam navigator-podgotovki-k-ege-

T'HMA . .. . .
2025-po-biologii-ot-fipi.html
https://4ege.ru/biologi/72716-
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2025-po-biologii-ot-fipi.html
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IPOBEPSIEMBIE HA EI'D 11O BUOJIOT'UU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOMN
IMPOT'PAMMBI CPEJHETO OBILIEI'O OBPA3OBAHMUSI

Kon
NMpoBepPsIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHUSA K NIPEeAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMBbI CpeIHero
0o01rero oopazoBaHus

ChopMupoBaHHOCTh 3HAHUM O MecTe M poJin OMOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOUM KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPO/IbI
U PpELlIEHUMM  JKU3HEHHO  B&XHBIX  COLMAJIBHO-dTUYECKUX,
9KOHOMHYECKHUX, KOJOIMYECKUX MPOOIEeM YeI0BEYECTBa, a TAKKE B
pEelIeHUH BOMNPOCOB  PAIMOHAIBHOIO MPUPOJONOIL30BAHUS, B
(GOopMHpPOBAHNN LIEHHOCTHOTO OTHOIIEHHS K TPHPOJE, OOIIECTBY,
YEeJIOBEKY; O BKJIa/Ie POCCHICKUX U 3apyOeXHBIX YUEHBIX — OMOJIOroB

B Pa3BUTHC OuoIoruu

Bnanenue cucremoil 3HaHMII 00 OCHOBHBIX METOJaX HAay4YHOI'O
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKHUX UCCIECIOBAHUSIX YKUBBIX
O0OBEKTOB U DJKOCHCTeM (OMHCaHWE, U3MEpPEHHE, IPOBEICHUE
HaOMIOZICHUH); crocoO0aMK BBISIBJICHUST M OIICHKHA AHTPOMOTCHHBIX
W3MEHEHUH B MIPUPOJIE.

YMeHue BBIIBUTaTh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBHBIMU
cpernctBaMu, GoOpMynHpysl Iellb HCCIENOBaHUS, aHAIU3HPOBATh
MOJTyYEHHBIC PE3YJIbTATHI U JICTIaTh BBIBOJIHI.

BrisiBieHue 3aBUCMMOCTH MEXKIY HCCICIYEMBbIMUA BETHUYMHAMH,
00BsICHEHHUE MOTYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BHIBOJIOB

C UCIIOJIb30BAHHUECM HAYYHBIX HOHHTHﬁ, TeopI/II;'I X 3aKOHOB

YMeHue BIageTh CHCTEMOl OWOJIOTMYECKUX 3HaHHWM, KoTopas
BKJIIOYAET: OCHOBOIOJIAraoue OnoJIorniyecKue TEpMUHBI U TIOHATHUS
(’KU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, TIOIYJISIH, IKOCUCTEMA,
OuoreHo3, Ouocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI UMMYHHTET,
OuocuHTe3 Oenka, OMOMOIUMEpPBI, AUCKPETHOCTb, CAMOPETYISALHs,
CaMOBOCITPOU3BEICHHE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTD,
HYHEPTrO3aBUCUMOCTbH, POCT U PA3BUTHE);

Ouwosormdeckne Tteopuu: KierouHas teopus T. IllBanna, M.
[Ineitnena, P. BupxoBa; kj1oHaIbHO-CEIEKTUBHOIO MMMYyHHUTETa I1.
Opnux, N1.1. MeuHrnkoBa, XpOMOCOMHas T€OPHUs HACIIEICTBEHHOCTH

T. Moprana, 3akoH 3apoabimieBoro cxoactsa K. bapa, aBosmormonHas




teopust Y. /lapBuHa, CUHTETHYECKAss TEOPUs SBOJIOLHUU, TEOPHUS
anTpornorenesa Y. [lapsuna; Teopust Onoreonenosa B.H. Cykauésa;
yuenue H.M. BaBuiioBa o nieHTpax MHOrooOpasusi ¥ MpoOUCXO0KAECHHUS
KyJIbTypHbIX pacTeHud, ydeHue A.H. CeBeproBa o myTsix u
HamnpaBleHUsX 3BoJtonuy, yuenue B.W. Bepnaackoro — o 6uocdepe);
3aKOHBI  (€IMHOOOPA3HSI IOTOMKOB  TI€PBOTO MOKOJIEHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOI'O HACIEI0BaHUSI TPU3HAKOB
I'. MeHens; CUEIJIEHHOT O HAcJIeI0BaHUs IPU3HAKOB U HAPYILIEHUS
cuerieHus reHoB 1. Moprana; TrOMOJOTMYECKMX psAIOB B
HacienacTBeHHOM m3meHunBocTH H.M. BaBmioBa, reHETHYSCKOTro
pasHoBecwus J[>x. Xapau u B. BaitnOepra; 3apossimeBoro cxoactsa K.
bapa; Ouorenerndeckuii 3axon . ['exkens, . Mromnepa);
MPUHLIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npasuia (Muaumyma FO. JIubuxa, sKkoaornueckoi mupaMuIbl YUCed,
OMOMAaCChI U PHEPTUHN);

runoTesbl (koanepBatHoit A.M. Onapuna, nepBuyHOro OyyiboHa Jx.

Xongeiina, mukpocdep C. dokca, pudbozuma T. Yek)

YMeHue peuiatb IIOUCKOBLIC OHOJ0rHYecKue 3aJa4M, BbIABJIIATH
MMPUIUHHO-CIICACTBCHHEIC CBs3HU MCKIY HCCIICAYyEMbBIMU
OMOJIOrHYECKUMU OGT;GKTaMI/I, nponeccamMm M SABJICHUAMU, OCIATh
BBIBOJIbI U IPOTHO3BI HA OCHOBAHWH MMOJTYYCHHBIX PC3YJIbTATOB,
COCTABJIATh TCHOTHIIMYCCKHUEC CXCMbI CKPCITUBAHUS JIA pA3HbIX TUIIOB
HaCJICAOBAHUA IPU3HAKOB Y OPraHM3MOB, COCTABJIATE CXEMEI IICPEHOCA

BCHICCTB U DHCPIrUMr B OKOCHUCTEMAaxX (HCHI/I IIUTaHuA, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aMMOCBS3M MEXKIy CTPOCHHEM U
(YHKIUSAMU: OpPraHOMIIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu W
CHUCTEMaMH OpPraHOB y pPACTEHUH, KUBOTHBIX M YCIIOBEKA;, MEXIY
JTamaMu 0OMEHa BEUIECTB; dTallaMH KJICTOYHOTO KA ¥ dKU3HEHHBIX
[UKJIOB  OpPraHW3MOB; JTalmamMH AMOPHUOHATBHOTO  PAa3BUTHS;
TEHOTUIIOM | (EeHOTHUNOM, (EHOTHIOM | ¢daKTopaMu Cpeabl
oOWTaHUs;  TMpoIeccaMd  DBOJIIOIWH,  JIBIDKYIIMMH  CHJIAMHU
AHTPONIOTEHE3a;  KOMIIOHEHTAMHU  Pa3lIMYHBIX  JKOCHUCTEM M

HpI/ICHOCO6J'IeHI/I${MI/I K HUM OpraHnu3MOB

YMenue BBIACIIATh CYIICCTBCHHBIC MPU3HAKU:

CTPOCHUA BHPYCOB, KJICTOK IMMPOKAPUOT U 3YKAPUOT, OJHOKIICTOYHBIX
U MHOT'OKJICTOYHBIX OpraHu3MoOB, BUIOB, 6I/IOI‘GOHGHO30B, 9KOCHUCTEM
)41 6I/IOC(I)epLI; CTPOCHUA OPraHOB M CHUCTEM OPraHOB paCTCHI/Iﬁ,

JKHNBOTHBIX, YCJIOBCKaA, MpoucccoB KUBHCOACATCIIbHOCTH,




NPOTEKAIOIMX B OPraHM3Max pAcTEHWH, JXMBOTHBIX W YeJIOBEKa;
OMOJOrMYEeCKUX IMpoleccoB: oOMeHa BewecTB (MeTadosu3M),
UH(POPMALIMU U TIPEBPAIICHUS SHEPTHH, OPOKEHUs, aBTOTPOPHOTO U
reTepoTpopHOro TUIIOB MUTaHMA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, TaMeToreHe3a, SMOproreHesa, NoCcTIMOPHOHATIBHOTO
pa3BUTHSL, PAa3MHOXKEHHS, WHIMBHIYyaJbHOTO PAa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aUMOJCHUCTBUSI TEHOB, TETEPO3UCA; JEHUCTBUM
UCKYCCTBEHHOTO OTOOpa, CTaOWMIM3HPYIOLIETro, JABIKYLIETO U
Pa3pBIBAIOIIETO E€CTECTBEHHOTO OTOOpa; aJUIONATPUYECKOro H
CHUMITATPUYECKOTO BHI0OOPA30BAHMS; BIMSHUS JBWKYIIAX CHII
ABOJIONMM HAa TeHO(OHI  MOMYJSALMH; MPHUCIIOCOOICHHOCTH
OpPraHu3MOB K cCpeAe oOuTaHHs, dYepeloBaHMUsS HaIpaBICHUN

9BOJIIOLIUHU; KPYTOBOPOTa BCUICCTB U ITOTOKA SHECPI'MU B OKOCHUCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHUA BBIACTATH CYIMICCTBCHHBIC ITPU3HAKU
BHUPYCOB, KIETOK TMPOKAPUOT U DJYKAPUOT;, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U KOCUCTEM;
0COOEHHOCTH ITPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS YHEPTHUH B
KJIeTKe, (POTOCHHTE3a, TUIACTUYECKOTO0 M IHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHHS, Pa3BUTUA U
pPa3sMHOXKEHHUS, UHIANBHIyaTbHOTO Pa3BUTHs OpraHn3Ma (OHTOTeHE3a),
O60pBOBI 3a CyIIIECTBOBAHHUE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHus, MPUCIHOCOOJEHHOCTH OpraHu3MOB K Cpene
O6I/ITaHI/ISI, BJIMAHUA KOMIIOHCHTOB JSKOCHCTCM, AHTPOIOICHHBIX
M3MEHEHUH B SKOCUCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB

Y TIPEeBpAILICHUs SHEPTHH B Onocdepe

VYmenue UCTIONIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
ouoJjor MYCCKYIO TCPMUHOJIOTUIO U CHUMBOJIUKY IJId JOKa3aTCJIbCTBA
POZICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIT; B3aUMOCBSI3U
OpPraHM3MOB M CpeAbl OOWTAaHUS; EJUHCTBA YEJIOBEYECKUX pac;
HEOOXOJUMOCTH  3J0pOBOro  o0Opaza  KHU3HH,  COXpPAaHEHUS
pa3sHooOpa3usi BUAOB M HKOCUCTEM KaK YCJOBHUS COCYIIECTBOBaHHUS

MMpUPOAbI U YCTIOBCUCCTBA

YMeHne KpPUTHUECKH OlLEHUBATh HWH(GOpMalKI0 OHOJIOTHYECKOTO
COJICpXKAHUS;, UHTEPIPETUPOBATh ITUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIICIOBAaHN B OWONOTMHM,  MEIUIIMHE, OHOTEXHOJOTHUH;
paccMaTpuBaTh rnodanbHbIC JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

[MO3ULIUIO




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1eMEHT COIEPIKAHUS

buosorus kak Hayka. JKuBble CHCTEMBI M UX U3yUYECHHE

1.1

CoBpemeHHass OHoJOrus — KOMIUIEKCHas Hayka. buonormueckue Hayku u
u3ydaeMble UMH TpoOieMbl. PyHpaaMeHTaIbHBIE, MPHUKIAJHBIE ¥ TOMCKOBBIC
HayYHBIE HCCIIEIOBAHNUS B OMOJIOTHH.

3nayenne OWonoruu B (HOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
KapTuHbel mupa. [Ipodeccun, cBszanHble ¢ Ononorueil. 3HaueHue OMOJNOTHUU B
NPaKTHYECKON JEATEIILHOCTH 4YeJOBEKa: MEAWIMHE, CEIbCKOM XO3SIHCTBE,

IIPOMBILIIIEHHOCTH, OXPaHe MPUPOIbI

1.2

JKuBble cucTeMBbl Kak mpeaMer uydeHus ononaoruu. CBONCTBA KHUBBIX CUCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUHUBOCTb, POCT U PA3BUTHE.

YPpOBHM OpraHu3alu )KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KJIE€TOYHBIN, TKAHEBBINH,
OpraHU3MEHHBIM, MOMYJIAIIMOHHO-BUIOBOM, SKOCHUCTEMHBIN
(buoreonenornueckuii), Ouochepusiii. [Iporecchl, mpoucxoasdmye B >KUBBIX
cucteMax. OCHOBHbIE MpU3HAKU KUBOTO. KHU3Hb Kak opMa CyIIECTBOBAHUS

MaTepuun

1.3

Mertoapl Ouonoruyeckoid Hayku. HalOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cUCTeMaTh3auus, MeraaHanus3. lloHATme O 3aBUCHMMOM M HE3aBUCHUMOMU
nepemeHHou. [InannpoBanne s3xcnepumenTa. IloctanoBKa U MpoBEpKa TMIOTE3.
HyneBas runoresza. Ilonstue BBIOOPKM W €€ IOCTOBEPHOCTh. Pa3bpoc B
Ouosornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTU MOJYYEHHBIX PE3YJIbTaTOB.
IIprunHBI HCKa)KEHUS PE3YJIbTATOB IKCIIepUMeHTa. [oHsTHE cTaTUCTHYECKOTO

TECTa

Knerka xak OnoJjiornueckas cucrema

2.1

Knetka — cTpyKkTypHO-(QyHKIMOHAIbHAS €UHHIIA )KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OCHOBHbIE MOJOXEHUS COBPEMEHHOW KIIETOYHOM
TEOPHUHU.

MeToapl  MOJEKYJSIPHOM W KJICTOYHOH  OWOJIOTMH:  MHKPOCKOIHS,
xpomarorpadusi, 31eKTpodope3, METO MEUEHBIX aTOMOB, U PepeHInATEHOE

ueHTpudyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK
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XVWMHYECKUH COCTaB KIETKU. MaKkpo-, MUKpO- U yJIBTPAMHUKPOAJIEMEHThI. Boa u
e€ poJib KaK pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYPUPOBAHHM KIIETKH,
TEIUIOperyIaunu. MUHepallbHbIe BEIIECTBAa KIETKH, UX OWOJIOTHYECKas pOib.
Posib KaTMOHOB M AHMOHOB B KIIETKE.

buonoruueckue monuMepsl. benaku. AMHHOKHCIOTHBIN cocTaB OENKOB.
CrpykTypbl OenkoBoil Mosekynbl. llepBuuHas cTpykTypa Oeika, MmenTuiaHas
CBs3b. BTOpHuHas, TpeTHyHasi, 4YETBEPTHUYHAs CTPYKTypbl. JleHaTypanus.
CaoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue GpyHKIuM 6€IKOB.
VYrneBonbl. MoHOcaxapuipl, AUCAXapuibl, OJMIOCaXapubl U MOJUCAXAPHIBI.
O0mmii TUTaH CTpoeHUST W (PU3UKO-XMMHUYECKUE CBOWMCTBA YTJIEBOOB.
Bbuonorndeckne GyHKINU YTIIEBOJIOB.

Jlumuael. [unpodwmnbHo-rHIpOdOOHBIE cBOMicTBa. Kitaccudukanus JTUMUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepounsl. buonornueckue (QyHKIUU
munuaoB. OOmue cBOWCTBA OHONOTMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaM0O3aMbIKaHUIO, MOYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneoruapl. [Ipunuun komiuiementapHoctu. [Ipasuno Yapragda. Ctpykrypa
JIHK — nBoiinas criupanb. MecToHaxoxaenue u ouonorundeckue Gynkmuu JJHK.
Bunel PHK. @ynkuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBszu B Mmodekyiae ATO.
buonornueckue pynkuuu AT®. BoccraHOBIEHHbBIE TEPEHOCYNKH, UX (DYHKIMU
B kieTke. CekBenupoBanue JHK.

CrpykrypHast OHOJNIOTHS: OMOXMMHYECKHE W OMOPU3MYECKUE HCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYJI
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Tunsl KiIeTOK: dJyKapuoTHdeckas U Mnpokapuotuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTHueckoi kietku. Kierounas crenka GakTepuil U apxew.
OcobeHHoCcTH CTpOEHUsI reTepoTpodHON U aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIeTOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crtpoenue U (QyHKUMOHHPOBAHUE dYKApHUOTHUYECKOW KieTku. [lna3marunueckas
MeMOpaHa (ru1azmanemma). CTpykTypa riazmaTiuueckoit MeMOpansl. Tpancnopt
BELIECTB 4epe3 IUIa3MaTHYecKylo MeMOpaHy: maccuBHBIA (auddysus,
obneruénnast auddysus), aKTHUBHBIN (TEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomymponurnaemocts MeMmOpaHbl. PaGoTa HaTpuii-KanneBoro
Hacoca. DHJOLMTO3: MUHOLUTO3, (paromuro3. Jk3ouuto3. Kierounas creHka.
CtpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Huromnaszma. uro3ons. [lutockener. JBmwkenune mutoriazmbl. OpraHoubl
kieTkr. OgHOMeMOpaHHbIE OPraHOWABI KIETKH: 3HJIOMJIa3MaThdecKas CeTh

(BI1C), anmmapar ["'onbmxu, TU30COMBI, UX CTpOeHHE U (HYHKIUU. B3anMocBs3b




OJTHOMEMOpaHHBIX OpPraHouA0B KJIeTKU. CTpOeHHE IPaHyIIPHOTO PETUKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [ magkwmii
(arpanynspHBII) SHAOIUIA3MATHUECKU peTukyinyMm. CekperopHas (QYyHKIUS
anmnaparta ['onbmku. TpaHcnopT BeLIECTB B KIETKE. Bakyonau pacTUTENbHBIX
kietok. Kierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPTaHOMIBI KJIIETKH: MUTOXOHIPUH, IUIACTHIBL.

Crtpoenre u (GYHKIMM MHUTOXOHIPHHA W TulacTHI. llepBUYHBIE, BTOPHYHBIE U
CIIO)KHBIE  IJIACTUABl  (OTOCHHTE3UPYIOIMIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpanHnble opraHouzsl kinetku CTpoeHHe M (QYHKUMH HEMEMOpaHHBIX
opraHouioB KjeTku. PubOocombl. MukpoduiaMeHTbl. MBbllIeuHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHHE U JIBH)KEHHE XIYTHKOB H
pecHndyek. MUKpOTpyOOUKH UTOIIIA3MBL. LIeHTpHOIb.

Snpo. Obosouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOCHHE U
byukuun. SnepHbiii OeNMKOBBIM MaTpukce. [IpocTpaHCTBEHHOE pacIoNOKeHHE
XpoMOCcOM B HHTep(a3HOM sijipe. benku xpoMaTuHa — THCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTUTENnbHOM, YKUBOTHOM, TPHOHOIA)
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AccuMuISIvS. M AUCCUMUIISIIUSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBIA U TeTepOoTpOdHBIN. YYacTHe KHCIOPOJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecriedeHne KIeTku: mnpeBpamenne ATD B
oOMeHHbIX Tmporeccax. DepMEHTATUBHBIM XapakTep peakiuil KIeTOYHOTro
MeTtabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOMCTBA UM MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuuust (QepMEHTOB OT HEOPraHMYECKHUX KaTaJlu3aTOpPOB.
benku-aktuBatoppl U OENKU-UHTHOMTOpBL.  3aBHUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX PEAKIM OT Pa3IMUYHbIX (PaKTOPOB.

[lepBuuHbIl cUHTE3 OpraHMYEcCKHX BemiecTB B kieTke. Dorocunres. Ponb
XJIOPOIUIAaCTOB B mporecce (orocunTeza. CBeroBas W TeMHOBas (Hasbl.
[TpoxyktuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbXx (aKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne (HPOTOCHHTE3A.

XEMOCHHTES. PazHooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB!
HUTpUGUIHPYIOITUE OaKTEePUH, JKelle300aKTepun, cepoOaKTEPHH, BOIOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

Ana’poOHbIe opraHu3Mbl. Buapl Opoxenus. IIpomykTsl OpokeHHS U UX
UCTOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTEN OOJIE3HEH.

AspoOHbIE OpPraHU3MBbl. DTalbl SHEPTETUIECKOTO oOMeHa. [1oaroToBUTENBHBIIM

arai. [ mukonus3 — 6eCKI/ICHOpO}IHOC paclICIUICHUC I'TTFOKO3bI.




Buonornyeckoe OKUCICHUE, WIN KIETOYHOE AbIXaHue. Poilb MHUTOXOHIPUI B
mporeccax — OHMOJOTMYECKOr0  OKHcieHuWs.  Llukimudeckne — peakmum.
OxucnurensHoe GochopunupoBanue. [IpenmymiecTsa a3poOHOTo MyTH 0OMEHa

BEIIECTB Mepe]l aHadpOoOHBIM. DPPEKTUBHOCTH YHEPTETUIECKOTO OOMEHa

2.5

Peakuuu matpuuHoro cuHtesa. lIpHHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpPUYHOTO  CHHTe3a.  Peanmu3aums  HacleACTBEHHOM — MHQOpMaIuu.
['enernueckuii koa, ero cBorcTBa. TpaHckpumnius — MatpuuHbiii cunte3 PHK.
[IpyHOUIIBI  TPAHCKPUILIMKM:  KOMIUIEMEHTApPHOCTh, aHTUIAPAJUIEIBHOCT,
aCUMMETpUYHOCTh. TpaHcisinms u e€ sranbl. Yyactue tpaHcnoptasix PHK B
O6uocunTe3e Oenka. YcinoBus OumocuHTe3a Oenka. KoaupoBaHue aMMHOKHUCIIOT.
Poxw pubocom B OnocuHTe3e Oerka.

Opranuzanus TeHOMa y MPOKapUOT U 3YKAPUOT. Perynsius akTHBHOCTU I'€HOB
y npokapuot. ['unoresa onepona (P. XKako0, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycel — HexseTouHble (pOpMBI KHU3HH U OOIUraTHele mnapasutbl. CTpoeHHe
IIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupychsbie 3a601eBanus yenoBeka, )KuBoTHbIX, pacteruit. CITN, COVID-19,

COIIMAJIBHBIC U MCAULIMHCKHEC HpO6J'IeMLI

2.6

Knerounsii nwmkm, ero mepuoasl W perymsmus. HWutepdaza u  MHTO3.
OcobeHHOCTH TPOIIECCOB, MpOTEeKatoMmuX B HHTep(dase. [ToaroToBka KIeTKu K
nenenuto. [IpecuHTeTnueckuil  (MOCTMUTOTHYECKHI), CHHTETHUECKUH W
MMOCTCUHTETUYCCKUN (TPEMUTOTHUECKHI) IeprUOabl HHTEP(a3HI.

Marpuunsiii cunre3 JIHK — perumkanumsa. IlpuHnmnsr permuxanum JITHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexannsm perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepasza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTHN. J[UTIoWmHBIN |
rarion bl HaOopbl XpomocoM. [‘omosornunesie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kinetku — MuTo3. CTaguu MUTO3a U MPOUCXOISAIINE B HUX IPOLECCHI.
Tuner muto3a. Kapuokunes n nutoknHes3. buosorndeckoe 3HaueHUE MHUTO3a.
Perynsuuss mutoTMYeckoro uukia KieTkd. lIporpammupyemas kieTouyHas
rudelb — anomTo3.

(DYHKLII/IOHaJ'ILHaH TCHOMUKA

OpraHmM Kak OMoJIOrnYecKas CucreMa

3.1

OI[HOKJ'IGTO‘-IHBIG, KOJIOHHUAJIbHBIC, MHOTI'OKJICTOYHBIC OpPraHUu3MbI n

MHOT'OTKaHCBBLIC OPraHU3MBbI.




@®opMbl pa3MHOXKEHHS OPraHu3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael Gecnosoro pa3MHOXKEHHSA: IMOYKOBAHME, CHOPYJISALUS,
(bparmMeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. IlonoBble KieTKHU, wid TameTsl. Meio3. Craauu
Mmenosa. [loBenenue xpomocoMm B Menose. KpoccuHrosep. buonormyeckuit
CMBICJI M€i103a U MOJIOBOro mpouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKIIE
OpPraHU3MOB.

[IpenzaponpimeBoe pasputue. ['ameroreHe3 y xuBOTHbIX. [10J0OBBIE KeEIe3bl.
OOpa3oBaHue M pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHes M OOIEHE3.
Crpoenue monoBbIX KieTok. OTMIOAOTBOpEeHHE W ASMOPUOHAILHOE pPa3BUTHE
KUBOTHBIX. CITIOCOOBI OTIIOIOTBOPEHUS: HAPYXKHOE, BHYTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTorenes). Ctagum sMOpuoreHesa
’KMBOTHBIX (Ha npuMepe JArymkn). Ipodnenue. Tuns qpodienus. OcoOeHHOCTH
IOpoOsIeHUs] MIEKOMHUTAIOIIKX. 3apO/IbIIIEBbIe JTUCTKH (TacTpyJsiius). 3akiaaKa
OpPraHoB W TKAaHEH W3 3apOABIIICBBIX JMCTKOB. B3anmHOEe BIMSHHE YacTel
pa3BHUBAIONIETOCS 3apojbllia (dMOpUOHANTBHAS WHAYKIHWSA). 3akiagka IUIaHa
CTPOEHHUS KMBOTHOTO KAaK pPEe3yJIbTaT MEPAPXUUECKHX B3aUMOJEHCTBUI T'€HOB.
Bnusinue Ha »MOpHOHAIBHOE PA3BUTHE PAa3IMUYHBIX (AKTOPOB OKpYKaromien
cpenpl.

Poct u pasBurue >xuBoTHBIX. [locTamMOpuoHanbHbI mnepuon. Ilpsmoe u
HerpsiMoe pasButue. PaszBute ¢ Meramopdo3omM y OEClO3BOHOUHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. bHoIOrM4eckoe 3Ha4eHUE MNPSIMOTO W HENPSMOro
pa3BUTHSA, UX pACIPOCTpaHEHHUe B mpupoe. TUIbl pocTa KUBOTHBIX. DaKkTOPHI
pEeryJsiiMM  pOCTa JKUBOTHBIX W 4YesoBeka. CTaauu MOCT3MOPHOHAIBHOIO
pa3BUTHs y )KUBOTHBIX U 4esloBeKa. Ileproabl OHTOreHe3a yeoBeka.
PasmHoxenne u pasButue pacreHuid. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHud. OOpa3oBaHuMe Ccrmop B Tpolecce Meio3sa.
I'amerorene3 y pacreHuidl. OIUIOJOTBOPEHME U pa3BUTHE PACTUTEIbHBIX
OopraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue
U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJisillMM OHTOI€HE3a y PacTeHUM u

JKHUBOTHBIX
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Hctopust craHOBIGHHUS W Pa3BUTHUS T'EHETUKH Kak Hayku. OCHOBHBIC
TCHCTUYCCKUEC ITOHATHUA U CHUMBOJIBIL. FOMOJ'IOFI/I‘-IHI)IC XpOMOCOMBI, AJIJICJIIBHBIC
T'CHBI, aHBTepHaTI/IBHLIe HpI/I3HaKI/I, ,Z[OMI/IHaHTHBII\/JI 158 peHCCCHBHBIfI HpI/ISHaK,
TOMO3UT0Ta, TETEePO3UroTa, YHUCTasl JUHUS, TUOPHUIBI, TEHOTHUI, (EHOTHIL.
OCHOBHBIE METOJIbI TE€HETUKH: THOPUIOJOTHUECKHH, ITMTOJIOTHYCCKUM,

MOJIEKYJISIPHO-T€HETUYECKU I




3.3

Monorubpuanoe ckpemmBanue. IlepBbiii  3akoH MeHagens —  3aKOH
eaMHO00pa3usi THOPHUIIOB TMEPBOTO MOKoJeHus. [IpaBuio JOMHHHpPOBAHUS.
Bropoii 3akoH MeHnaenss — 3aK0H paclieruieHus: npu3HakoB. L{uronoruueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ MmoTe3a YucTOTH TaMeT.
AHanusupyrolee ckpemnBaHue. [IpoMexyTOUHBI XapakTep HacleIOBAHMS.
Pacmiennenne npu3HakoB Mpu HETIOJTHOM TOMUHUPOBAHUH.

JurnOpunHoe ckpemuBanue. Tpetuil 3akoH MeHzenss — 3aKOH HEe3aBHCHMOTO
HACJIEIOBaHUs  MpHU3HAKOB. lluTomorndyeckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILUBAHHUS.

CuemieHHoe HacliemoBaHue npusHakoB. Paborel T. Moprana. CreruieHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CIETUICHUS MEXAY TeHaMU. XPOMOCOMHAas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHHU3M ONpEeNeTeHUsl mona. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIN U rereporaMeTHblid nojl. ['eHeTnueckas
CTPYKTypa TOJOBBIX XpomMocoM. HaciemoBaHue NPU3HAKOB, CICTUICHHBIX C
TIOJIOM.

I'enotun kak nenoctHas cucreMa. [lneloTponus — MHOXKECTBEHHOE JCICTBHE
reHa. MHOeCTBeHHbIM ayienu3M. B3auMopeilcTBue HeauleNbHBIX T€HOB.

Komnnemenrapuocts. Onucrtas. [lomumepust

3.4

B3aumopneiictBue reHoTMma MW cpenbl npu  (GopMupoBaHHHM (heHOTHHA.
N3menunBoCTh npu3HakoB. KauecTBEHHBIE U KOJIMUECTBEHHbIE PU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIECTBEHHAs U HACIIEICTBEHHAS.

Monudukanuonnas  U3MEHUYMBOCTh. Pomb  cpensl B opMUpOBaHUU
MoauUKAIIMOHHONW N3MEeHUYNBOCTU. HopMa peakinu npusHaka. BapuannoHHbIi
psn u BapuanuonHas kpuas (B. Moranncen). CBoiicTBa MOau(pHUKAIIMOHHON
U3MEHUYUBOCTH.

'enoTununueckass M3MeHUYUBOCThb. CBOICTBA T'€HOTUIIMYECKOW HW3MEHUYUMBOCTH.
Buapl reHOTUITNYECKOI N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAsL.
KoMOuHaTuBHAsT HW3MEHYHMBOCTh. MeH03 H TIOJIOBOW Mpomecc — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTH. POITh KOMOMHATHBHON M3MEHUYUBOCTH B CO3/IaHUU
TeHETUYECKOT0 Pa3HO0Opasus B Ipeienax OAHOro BU/A.

MyTanunoHHas ©3MEHYMBOCTh. Buibl MyTalinii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbBIE M MHIYLIMPOBAHHbIE MYyTallMU. SlAepHbIE U IUTOIIa3MaTHUYECKHE
myTtanuu. CoMaTthyeckue M TOJIOBble MyTanuu. [IpuunMHBI BO3HUKHOBEHHUS
MyTauuid. MyTareHpl M WX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpolecca. 3aKOH NOMOJOTMYECKHX PSAJOB B HACIEACTBEHHOMN
m3meHuuBoctu  (H.M.  BaBunoB).  BHesnepHas  U3MEHYMBOCTH U

HaCJICACTBCHHOCTD




3.5

Kapuotun wyenoseka. MexayHapoaHas mnporpamma HCCIEAOBaHUS TI'€HOMaA
YyeloBeKa. MeTroapl HM3yYeHHMs] TEHETHMKHA YeJOBEKa: TEeHEAIOTHYECKUH,
OJIM3HEIOBBIH, IIUTOrCHETHYSCKHIA, MOMYJISIUUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIpHO-TeHeTUUecKuil.  COBpeMEHHOE  ONpelesieHue  TI'eHOTHIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[1I[P-anamu3a. HacnencrBeHHbie 3a0oneBaHusi 4YeloBeKa. [ eHHbIE |
XpOMOCOMHBIE ~ OoNle3HM  uenoBeka.  bonesHM ¢ HACIeICTBEHHOM
MIPEIPACIONOKEHHOCTBIO. 3HAUEHUE METMIUHCKON T€HETUKHU B MPEIOTBPAILIEHUN

M JIeYEHUN TeHETHYECKUX 3a001eBaHui yenoBeka. CTBOJIOBEIE KIETKH

3.6

JlomecTuKanust ¥ ceneKuus. 3apoKIeHUE CENCKIUU U JOMECTHKALUU. Y YCHUE
H.M. BaBuimoBa 0 LEHTpax MNPOUCXOXKIACHHUS W MHOTOO0Opa3usi KyJIbTYpPHBIX
pacteHuid. Ponb cenexkuuu B CO3JaHUM COPTOB PACTEHHM M MOPOJ KUBOTHBIX.
Copt, mopona, mTamMM. 3aKOH TOMOJIOTHYECKHX PSJOB B HACJIEICTBEHHOU
n3menunBoct H.W. BaBuioBa, ero 3Ha4eHHE IS CETEKIIMOHHON paOOTHI.
Mertoabl cenekuMOHHON paboTbl. VcKyccTBEHHBIH OTOOp: MacCoBBI H
WHIWBHUIyaNbHBIA.  ODTambl  KOMOWHAIMOHHOW  cenekiuu.  McneiTanue
MPOU3BOAUTENEH TO MOTOMCTBY. OTOOp IO TEHOTHUITY C TOMOIIBIO OIEHKH
¢deHoTuma noromMcTBa M 0TOOP MO TeHOTUNY ¢ momonibio ananmu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTO/I CEIeKIIMOHHOM paboThl. PaanannoHHbIN
U XUMHUYECKHII MyTareHe3 KaK HCTOYHUK MYyTalui y KyJIbTYpHBIX (GopMm
opranm3moB. lcnosb3oBaHME TE€HOMHOIO pEJAKTHPOBAHHUS U  METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmyueHust HCXOAHOTO MaTepuaia sl CeJIeKIHH.
[Tony4yenue monumuonaoB. BHyTpuBHIOBas rubpuan3anus. banskopoacTBeHHOE
CKpelyBaHue, uin nHOpuauHr. HepoactBeHHOe CKpelBaHue, Uil ay TOPUINHT.
I'ereposuc u ero npuumnnsl. Mcnonp3oBanue rereposnca B cenekimu. OtaanéHHas
ruOpuam3anys. [Ipeomonenne Gecruionns MEKBHIOBBIX THOPUIOB. JlOCTIDKEHNMS

CCIICKIIUHN paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTHI, UCTIOJIb3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHbIE U TKAaHEBbIE KYJIbTYPBI,
MHUKPOOPIaHU3MBbl, HMX XapaKTepUCTUKA. TpagulMoOHHAs OMOTEXHOJIOIHS:
xJieOoneyeHne, TMOJNyuYeHUEe  KHUCIOMOJIOYHBIX  MIPOAYKTOB, BHUHOJEIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTH MHUKPOOHUOIOTHYECKUX TEXHOJIOTHH.
ITpousBosncTBO  Oenka, AMHUHOKHUCIOT W BHUTaMUHOB. VICKycCTBEHHOE
OILIONOTBOpPEHUE. PEKOHCTpYKIMs AWLIEKIETOK M KJIOHUPOBAaHUE >KMBOTHBIX.
Meroa TpaHCIIIaHTaUUU SAEP KIETOK.

XpOMOCOMHass M TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa H
KoHCcTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTikeHuss M mepcrneKTUBBI
XpOMOCOMHOW UM T€HHOM HHXeHepuH. MeaunuHCKue OHOTEeXHOJIOTHH.

Hcnonns30BaHne CTBOJIOBBIX KIIETOK




Cucrema 1 MHOTOOOpa3ue OPraHu4eCcKoro Mupa

4.1

buonoruueckoe  pazHooOpazue  opranu3moB. CoBpeMeHHass  cucTema
opranudeckoro mupa. IlpuHnumel knaccudukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHS U KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
bakTepuu, apxeu, 0JJHOKJIETOUHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTUE
npotuctel.  KosloHmanbHble  OpraHus3Mbl.  J[BHKeHHME  OJHOKJIETOYHBIX
OpPraHU3MOB: aMEOOUIHOE, )KIYTUKOBOE, PECHUYHOE. 3aIllUTa Y OJJHOKJIETOUYHbIX

OpraHu3MOB. Pa3I[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPIaHU3MOB. Takcucel
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MHorokiieroynsle  pacreHus. B3auMoCBA3b  4YacTed  MHOTOKJIETOYHOIO
opranus3ma. TkaHM, OpraHbl ¥ CUCTEMbBI OPraHOB MHOT'OKJIETOYHOTO OpraHHU3Ma.
Opranusm Kak eIuHoe 1enoe. TkaHu pacTeHui. TUIbl pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasl, TOKPOBHAs, NPOBOJMINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH CTpoeHHUs, (YHKIMHA M pPAclONIOKEHHs] TKaHeW B OpraHax

pacTteHui

4.3

BereraruBHbIe U reHEpaTUBHBIE OPraHbl pacTeHU. OyHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BuxkeHre MHOTOKIIETOUHBIX PACTEHUI: TPOIIU3MBI
n Hactuu. llormomenue BOZBI, YIVIEKHCIOrO Ta3a W MHHEPAJIbHBIX BELICCTB
pacrenusimu. J{pixanue pactenuit. Auddysuns razoB yepe3 moBEpXHOCTh KIETKH.
TpancnopTHbele cucTeMbl pacTeHuil. Bbiienenue y pacrenuil. 3ammra y
MHOT'OKJIETOUHBIX pacteHuil. Kytukyna. CpeacTBa macCMBHOM M XMMHUUYECKOU
3amuThl. OUTOHLIHIBL.

PasgpaxkuMocTs U peryisinus y opraausMoB. Pa3gpakuMocTh U peryssuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BCIICCTBA U UX 3HAUYCHUC

4.5

MHOTOKIETOUHbIE JKHUBOTHBIE. B3aMMOCBSI3hL 4YacTe  MHOTOKJIETOYHOTO
opranu3Ma. TkaHu, OpraHbl ¥ CUCTEMbBI OPTraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranm3m kak eauHoe 1ennoe. ['omeocTas. TkaHM )KHBOTHBIX U YeJIOBEKa. THIIBI
JKNUBOTHBIX TKaHefII SIIUTCIINAJIbHAasA, COCAUHUTCIIbHAsA, MBIIICYHAA], HepBHaSI.
OcoOenHocTH cTpoeHUs, (PYHKIMA M paCHONIOKEHHsT TKaHEW B OpraHax

JKHNBOTHBIX M YCJIOBCKa

4.6

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPIaHOB.
Omopa Tema opranu3moB. CKeneThl OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
AKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckener. CTpoeHUe U TUIbl COSUHEHUS
KOCTEH.

JIBM>KeHHEe MHOTOKJICTOYHBIX JKUBOTHHIX. IluTranue kmBOTHBIX. IluTaHme
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue >kuBOTHBIX. KoxkHOe nbixanue. JXKabepHoe

¥ JIETOYHOE JIbIXaHHUeE.




JIpIXaHue IMO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIIOXKHEHHE CTPOCHUS
JETKUX IMO3BOHOYHBIX KUBOTHBIX. JlpIXaTelbHasl CUCTEMa YeloBeka. MexaHu3M
BeHTWISIIIAKA JIETKUX Y TTHI] M MIJICKONUTAIONMX. TpaHCTOPT BEUIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB y >KUBOTHBIX. KpoBeHOCHast cucteMa U eé
opranel. KpoBeHOCHass cucTemMa TO3BOHOYHBIX  KHMBOTHBIX. Kpyru
KPOBOOOpAIICHUs. DBOJIOIMOHHBIC YCIOKHEHUS CTPOCHUS KPOBEHOCHOMU
CUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. BbIeneHne y opranu3MoB. Beiienenue y
#UBOTHBIX. CokpaTuTenbHble Bakyolu. Opranbl BbiAeneHus. CBs3b MOJOCTH
TeJa ¢ KPOBEHOCHOM U BBIJICIIUTENBHOM ccTeMaMHu. BbjiesieHne y T03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI H WX
MIPOU3BOJIHBIC.

PaznpaxuMOCTh ¥ pETyJISIUs Y OPraHU3MOB. Pa3ipakuMoCThb y OTHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3ipakuMoCTh W PEryNsiusi y MHOTOKJIETOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAUYCHUE.

HepBHas cuctema u pedaeKToOpHas peryIisiius y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHast cucrema u e€ oTnHenbl. DBONIONMOHHOE YCIIOKHEHHE CTPOCHUS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

Pa3zpaborka anropuTMoB u mporpamm it 3p¢GeKTUBHON (HYHKIMOHAIBHOM
AHHOTAllMM  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHKPOOPTraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 310POBLC

5.1

OpraHbl ¥ CUCTEMBI OpraHOB 4esioBeKa. OTAENbl TOJIOBHOTO MO3Ia IO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduekropHas nyra. besycioBHble U YyCIOBHBIE
peduiexcel. I'yMopanbHas peryisiius M SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yesioBeka. JKenessl S9HITOKPUHHON CHCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M >HIOKPUHHON cucteM. [ 'umoramamo-runodusapHas

cuctema. Pedexc u peduiekropHas nyra. be3ycinoBHbIe U YCIOBHBIE pe(IIEKChI
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3ammrTa opranusma ot 6osne3nei. immyHHas cucrema denoBeka. Kiietounsiii u
TYMOpaJIbHBIE MMMYHUTET. Bpokn€HHBIN, npuoOpeTéHHbI cnenududeckuii
uMMyHUTeT. Teopus KIOHAJIbHO-CENeKTHBHOrO uMMyHuTeTa (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocmamurenbHble OTBETHI OPTraHW3MOB. Poib

BpO)KI[éHHOl"O HUMMYHHUTCTA B paA3BUTUHU CUCTCMHBIX 3a00JIeBaHUH
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KpoBenochnas cucrema u e€ opranbl. Cepjiie, KpOBEHOCHBIE COCYJIbI U KPOBb.

Kpyru xpoBooOpaiienus. Pabota cepana u e€ perymsmus
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Jbixanue dyenoBeka. Juddys3us ra3oB  depe3 MOBEPXHOCTh  KIIETKH.
JlpixaTtenbHas cucTeMa 4esloBeKa. JlpIxaTenmbHas MOBEPXHOCTb. Perymsmms

nbIXaHus. JIpIxareIbHbIe 00BEMBI




5.5

HI/II_HeBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA. OTI[CJ'IBI MUIICBAPUTECIIBHOTO TpPAKTaA.
HI/IH_IeBapI/ITeJ'IBHBIC KCIIC3HI. BHYTpI/IHOJ'IOCTHOC u BHYTPHKIICTOYHOC

MUIICBApPECHUE

5.6

[TokpoBel u ux mnpousBojaHble. Opranbl BbiaeneHud. [louku. CtpoeHue u
¢byHkmonupoBanue HeppoHa. unbTpanus, cekpenns 1 00paTHOE BcachbIBaHUE

KaK MEXaHU3MBbI pa0OThI OpraHoB BbIeneHus. OOpa3oBaHNE MOYH Y YEIIOBEKA

5.7

I[BI/I)KCHI/IG yeJIOBeKa: MbllIeuyHas cucreMa. CKeJIeTHBIE MbBIIIOBI 1 UX pa60Ta.

CtpoeHuE 1 TUTIBI COSTUHEHUS KOCTEH

Teopus sBomroMKU. Pa3BuTHE )KU3HU Ha 3emiie

6.1

OpomrormonHass Teopuss Y. JlapBuna. IlpeAamochuiku  BO3HMKHOBEHHUS
napBuHuU3Ma. JKu3Hb U HayuyHas aedrenabHocTh Y. JlapBuHa.

JIBWOKyIIME CHITBI SBONFOIMH BUIOB 10 Y. JlapBuHY (BBICOKAasi HHTCHCUBHOCTH
pPa3MHOXKEHUS OPTraHM3MOB, HACIEACTBCHHAs HW3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaTeTrueckoit Teopun sBosonnn (CTD). HelrpansHas Teopus
sBomtonuu. CoBpeMeHHast YBOJTIOIIMOHHAsST OMOIOTHsI. 3HAYCHHUE YBOTFOIIMOHHOM

TEOpUHU B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MUPA

6.2

[Tonmynsanus kak 3jieMEHTapHas eAUHHULA HBOMOLMU. COBPEMEHHBIE METOJbI
OLIEHKU T'€HETHYECKOro pa3sHOoOpa3ust U CTPYKTypbl nomyisuuid. M3meHnenue
reHO(QOHAA MOMYJSIIMU KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SIBIEHHE. 3aKOH
reHetudeckoro pasHosecus k. Xapau, B. Baitn6epra.

DOnemeHTapHble (AKTOPHl (IBWXKYIIME CHIIBI) SBONIONUHA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeHuMBOCTh. [Ipeiid TeHOB — ciyuvaiiHble
HEHANpaBJieHHblE HW3MEHEHHS 4YacTOT ayiesied B MOomyssuusax. Oddext
OCHOBATEIIA. Murpanuu. W3omaumst  nOMyJIsALAN: reorpaduueckas
(mpocTpaHCcTBeHHas ), Oronoruyeckast (pernpoayKTUBHAS).

EcrecTBeHHbIii 0oTOOp — HampaBisiouii  Qaxkrop sBomonun.  Dopmbl
€CTECTBEHHOTO O0TOOpa: JABWXYUIMM, CTaOMJIM3UPYIOIIMHA, pa3pbIBAIOIINN
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaKk  pe3ydbTaT  MHUKPOIBOIIOIHH.
Bo3HnukHOBeHHE  NpHCNIOCOONEHMH Yy  OpraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobienuil y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHume Kak pe3yibTar
MHUKpPO3BOJIOIMH. M30msuusa — kinroueBoi daktop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1000pa30BaHMS: aJIIONaTPUIECKOe (reorpaduueckoe),
CUMIaTpU4Yeckoe (PKOJOTHYECKOE), «MIHOBEHHOE»  (TOJIMIUIOMAN3aLuS,

rubpuau3anys). JAmuTeaTsHOCTb HBOIIOIMOHHBIX IPOLIECCOB.




MexaHu3MBbl POPMHUPOBAHUS OUOJIOTHUECKOTO Pa3HOOOPA3HSL.

Poib 3BOJIOIIMOHHON OMOJIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHCHUS
OoropazHooOpazusi. MUKPOIBOIOIMS M KOIBOJIOIHS MApa3uTOB M MX XO35EB.
Mexanu3mbl (POpMUPOBAHHS YCTOWYMBOCTH K AHTHOMOTHKAM M CHOCOOBI

OOpBOBI ¢ HEH

6.3

MeTOIH)I HN3YUCHUA MAKPOIBOJJIIOLUH. ITanmeoHTOIOTMYUECKIE MCTOAbI U3YYCHHA
sBomtonuu. Ilepexoanbie GopMbl U PUIOTEHETUYECKHUE PSAIBI OPTaHU3MOB.
buoreorpaduyeckue Metonbl u3yueHus 3Bostonuu. CpaBHeHue Gaopsl 1 hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odiaactu 3emin. Buasr-sHaeMuku
" PCIIMKTEL.

OMOPHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OIOrUYECKHEe METOJbl H3YUYEeHHUs
HBOJIIOLIMU. ['eHeTHYecKrue MeXaHU3Mbl SBOJIOIMM OHTOTeHEe3a M TOSBICHUS
SBOJIFOITMOHHBIX HOBIIECTB. T"omoJtoruHEIE )51 AHAJIOTUYHBIC Opra”bl.
PYIII/IMGHTapHLIC OpraHbl u aTaBU3MBI. MOJIeKy.HSIpHO-I‘eHeTI/I‘-IeCKI/IC,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKHe METOJbl  HM3yUeHHUs  DBOJIOIUU.
I'omonoruynsie reHbl. CoBpeMeHHbIE METOIBI TOCTPOCHUS (DUIOTEHETHUECKUX
JIepEBBEB.

XpOMOCOMHLIe MyTallui U 3BOJIIOLIUA TCHOMOB.

OO6mume 3akoHOMEpHOCTU (TpaBuia) dBoitonuU. HeoOpaTuMOCTh SBOMIOIMH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIINH

6.4

Hayunble rumore3sl TPOUCXOXKICHUS KH3HU Ha 3emie. AOHOreHe3 U
naHcrepMusa.  JloHayuHble — NpPEACTaBIEHUS O  3apPOKIACHUU  KU3HU
(kpeaunoHn3M). ['mMmoresa MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U e
onpoepxkenue oneltaMu  @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tarnbl HeOpraHudecko sBomonuu. [InanerapHas (reomoruyeckas)
IBOMIONMA. XHUMHYECKas HBOJIONUS. AOHOTEHHBIM CHHTE3 OPraHUYeCKHX
BemecTB 3 Heopranmdeckux. OmpiT C. Mwmepa u I'. FOpu. OGpa3oBanue
nonuMepoB U3 MmoHoMepoB. KoanepsaTtHas runoresa A.M. Onapuna, runoresa
nepBuuHoro OynboHa Jkx. XomaeiHa, reHernueckas rumoteza [. Mémnepa.
Pu6o3ums (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue
MEMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnu u Mmeroasl €€ uzyueHus. MckonaeMple OpraHMuecKUe OCTaTKH.
I'eoxpononorus u e€ meroapl. OTHOCUTENbHAS U a0COMIOTHAS] TEOXPOHOIOTHUSI.
['eoxpoHoOnOrMyeckas mkaua: 30Hbl, pbl, HIEPUOBI, SITOXH.

Hauanbnbie 3Tanel opranndeckon 3Bosrouny. 11osiBiIeHrE 1 3BOIIOLNS IEPBBIX

KJICTOK. 3BOJ’IIOI_[I/IH Metaboau3ma. Bo3HHKHOBEHUE ICPBBIX OSKOCUCTCM.




CoBpeMeHHbIE MHUKpPOOHBIE OHOMJIEHKM Kak aHaJor NepBbIX Ha 3emiie
coobmiectB. CTpomatonuTsl. [IpoKapHOTHI M 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuor (CUMOMOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYycOB. [IpoucxokaeHHEe MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME
OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE JTalbl HBOJIIONUU BBICHIUX pacTeHUd. OCHOBHBIE apoMOp(o3bI
pacteHuid. Bpixon pacreHuid Ha cymry. IlosiBlIeHHE CIOPOBBIX PacTEHUH U
3aBoeBaHne MMM cymH. CeMmeHHble pacteHus. IIpoucxoxaeHne LBETKOBBIX
pacTeHUH.

OcHOBHBIE 3Tambl B3BOJNIONUM KMBOTHOTO Mupa. OCHOBHBIE apoMop(oO3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOp0BbIE )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLUS I03BOHOYHBIX.
[Tpoucxoxaenne ampuduii u pentuiauii. [IpoucxokieHne MICKOMHUTAIONINX U
ntun. [lpuHimn kimrodeBoro apomopgo3a. OcBoeHHe OeCrO3BOHOYHBIMH U
[I03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3Butue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXel, TPOTepo30ii, Majaeo3oil,
Me30301, KaiHOo30M. OOImas XapakTEepUCTHKa KIUMaTa M T'€OJOTHYECKHX
npoueccoB.  [losBaeHne W pacuBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €T0 YCIOBHS U BIMSHUE HA T'a30BbI COCTAB aTMOC(EPHI.
MaccoBble BbIMUpaHUS — 3KOJIOTMYECKHE KPU3UCHI mpounuioro. [lpuuunnsl u
CJIEACTBHSI MAacCCOBBIX BbIMUpAHUN. COBpEMEHHBIN IKOJIOTMYECKUN KPU3HC, €T0

0COOEHHOCTH

6.5

Pazgensl u 3amaum anTponojorud. Metoasl aHTpornonoruu. CTaHOBIEHHE
MPECTAaBICHUN O IPOUCXOXKICHUH yeoBeka. COBpeMEHHbIE HAYUHbIE TEOPHH.
CX0JICTBO YeloBeKa C JKMBOTHBIMH. CHCTEMaTHYECKOE IIOJIOJKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA  YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, bu3n0I0rO-0MOXUMHUYECKHE,
noBeneH4Yeckre. OTIMYMSA YEJOBEKa OT JKMBOTHBIX. IIpsiMoxokleHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJTbHOM CHUCTEMHEI.

JBuwxyiue cuibl ((hakTopbl) aHTPOIIOTE€HE3a: OMOIOTUYECKUE, COIUANbHEBIE.
CooTHolreHne OMOJIOTHYECKUX U COITMAIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OcCHOBHBIE CTaJIUM AHTPOTIOTeHEe3a. ABCTPAJIONMUTEKU — JIBYHOTHE TPEIKH
monen. YenoBek ymenbld, MEpBbIe W3TOTOBICHMS Opyaud Tpyna. Yenosek
NPSIMOXOSAIINI M TEpBbIM BBIXOJ JroAel 3a mpeaensl Adpuku. Yemosek
reiaenb0epreckuii — oOImMiA MPeoK HeaHAePTaTbCKOTO YeIOBEKa M YelOBEKa
pa3symHOro. YenoBeKk HEaHAEPTAIbCKUM KaK BUJ JIFOAEH XOJOAHOTO KIIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THUIIA, JCHUCOBCKHMM 4YEJIOBEK, OCBOCHUE

KOHTHHEHTOB 3a mpejenaMu AQpUKH.




DBOMIONHUS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSAX
qenroBeka. MyTallMOHHBIH TTporiece B mosmMopdu3m. [TonmyasimoHHbIE BOJTHBI,
npeti reHoB, MUTparus 1 «3PEGEKT OCHOBATEIS B TOIYJISIIIUSIX COBPEMEHHOTO
YenoBeKa.

YenoBeueckrne pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas
(eBpasuiickasi), aBCTpaJO-HErpouIHAs (PKBaTOpHAIbHAs), MOHTOJIOHIHAS
(a3smarcko-amepuKaHcKas). Bpemst U myTH paccesieHusl yelloBeKa IO IUIaHeTe.
EnunctBOo yemoBedeckux pac. HayyHas HECOCTOSITENBHOCTH pacu3Ma.
[IprcnocoOaeHHOCTh 4YeJoBeKa K Pa3HbIM YCIOBHSM OKpY’KaloLIEH Cpeibl.
Binusiaue reorpaduyeckoit cpenbl U Apeiida TeHOB HA MOPQOJIOTHIO H

(U3MOIIOTHIO YeTIOBEKa

DKOCUCTEMBI U IpUCYyIHEe UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3anaun skonoruu. CBs3b HKOJIOTUU C IPYTMMH HayKaMH.
Mertoabl skonoruu. IloneBble HaOmrOAEeHUS. DKCIEPUMEHTHl B 3KOJOTHH:
IpUPOJHbIE U JabopaTopHble. MojaeaupoBaHue B 3KOJIOIMH. MOHUTOPUHT

OKPY’KaIOIIEH Cpeibl: JTOKAIBHBINA, PETUOHATBHBIA U TTI00aTHHBIN

7.2

Okosiorndyeckue (hakTopbl U 3aKOHOMEPHOCTH MX aedcTBus. Kiaccuduxauus
9KOJIOTMYECKUX (aKTOpOB: aOMOTHUECKHE, OMOTHYECKHE, aHTPONOTEHHBIE.
OOme 3aKOHOMEpPHOCTH JEWCTBUS HKOJOTHUecKuX QaxTopoB. IIpaBuio
muHuMmyma (K. [mnpenrens, FO. JIu6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue (akropsl. CBET Kak 3Koyioruueckuii paxrop. JlericTBre pa3HbIX
Y4aCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. OKOJIOIMUECKHE TIpYyMIIbI
pacTeHMil U JKMBOTHBIX 110 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoan3m.

Temmepatypa kak skosormueckuii ¢akrop. JleiicTBue TemmepaTypsl Ha
opranusmsl. [IolikuaoTepMHBIE U TOMOMOTEPMHBIE OPIraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak skonorndeckuil akrop. IlpucnocoOnenuss pacteHMid K
nojJep>KaHuio BogHoro 6ananca. Knaccugukanus pacTeHU 0 OTHOILIECHUIO K
Bojie. [Ipucmoco6eHust )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXKHMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs,
rnyOuHHAs TOJNOYBEHHAas, BHYTPUOpPraHHW3MeHHas. @DU3HMKO-XMMHUYECKHE
O0COOCHHOCTH cpejl obuTaHus opraHu3MoB. [IpucnocoOieHus OpraHu3MoB K
KU3HU B pa3HbIX CpEIax.

buonornueckue putmel. BHemHue u BHyTpeHHuEe putMmbl. CyTOYHBIE U
roguyHble pUTMBIL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUAM

YCIIOBUM JKU3HU.




Xuznennsie popmbl opranu3moB. [loHsTHe 0 )U3HEHHOH (hopme. XKU3HEHHBIC
(GOpMBI pacTeHUI: JEePEBbs, KyCTAPHUKHU, KYCTAPHUYKHA, MHOTOJICTHHE TPAaBHI,
OJIHOJIETHHE TpaBbl. JKu3HEHHBIE (DOPMBI )KUBOTHBIX: TUIPOOUOHTHI, TE€OOHOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

bruotnyeckue daxTopsl. Buapl OHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XHITHAYECTBO, CUMONO03 1 ero ¢opmbl. [lapa3sutusm, Koomepamnus, MyTyalIu3M,
KOMMEHCAIM3M  (KBapTHUPAaHTCTBO,  HaxieOHW4ecTBO).  Herpoduyeckue
B3aUMOJICHCTBUS  (Tomuueckue, Qopuueckue, ¢dadpudyeckue). 3HAUYCHUE
OMOTHYECKMX B3aUMOJICHCTBUN ISl CYIICCTBOBAHHS OpPraHM3MOB B Cpelie

oOutanus. [IpyHINI KOHKYPEHTHOTO UCKITIOUYEHUS

7.3

DKOJIOTrHYeCcKHe XapaKTepUCTUKH nonyisuuu. [lonmynsmus kak 6uonoruueckast
cuctemMa. Poib HEOTHOPOHOCTH Cpeibl, (Pr3ndecKux 0aphepoB U OCOOCHHOCTEM
OMOIOTHH BUIOB B JOPMUPOBAHUHU TIPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJIISIIUH.
OcCHOBHBIE TOKa3aTeNM MOMYJSLUU: YUCIEHHOCTh, IUIOTHOCTb, BO3pacTHasi U
MOJIOBasi CTPYKTYpa, POXKIAEMOCTh, MPHUPOCT, TEMII POCTa, CMEPTHOCTH,
MUT ALK

DKkoJyiornueckasi CTpykTypa nonyisiud. OeHKa YHUCIEHHOCTH MOMYJISLNHU.
JluHamuka monmyJnsuuu U e€ peryisaius. buorndyeckuil moTeHan momyisium.
MonenupoBanue JuUHaMHKK rnonyisuud. KpuBble pocTa  4YHCIEHHOCTH
nonysauuu. KpuBble BeDKUBaHUA. Perysiiust YucIeHHOCTH TOIMYJISIUNA: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTHYECKHE
cTpateruu BUIOB (r- u K-cTparerun).

[TonstTe 00 »KoNOrMuYecKod Humie BuAa. MecrtooOuTanue. MHoOromepHas
MoJienb skojorndeckor HumM Jx.M. XaTtumHcoHa. PazMmepsl 3KOJIOrM4ecKon
Humy. [loTeHnuanbHas 1 peaau3oBaHHAs HUIIIH.

Bun xak cucrema momynsiumii. Apeansl BHIOB. Buabl M HX KH3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEIEHUS WM  MUTpPAlUil  >KUBOTHBIX.

buonornueckne nHBa3UN UYXXCPOAHBIX BUOAOB

7.4

CooOmiecTBa opraHu3mMoB. buorneHo3 u ero crpykrypa. CBs3um MeKIy
opraHu3MamMu B OwuoIreHo3e. DJKocucTemMa Kak OTKpeITas cucrema (A.JDxk.
Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, pefyleHTsl. Tpoduueckue ypoBHu. Tpodudeckue 1enu U CETH.
AbuoTtnueckue O0oku 3kocucteM. [104BBI M MBI B 3KOcUcTeMax. KpyroBopot
BCIICCTB U ITOTOK SHCPI'UH B SKOCHUCTEME.

OcCHOBHBIE MMOKa3aTeNu 3KOCUCTEMBI. bruomacca u mpoayKius. IKOJIOTHISCKHUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HamnpasieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBruuHbIe U

BTOPUYHBIE CYKIIECCUM M MX NPUYMHBI. AHTPOIOIEHHBIE BO3JEHCTBUS Ha




cykneccun. KnumakcHoe cooOmiectBo. buopasHooOpazue U MOJHOTA
KpyroBOPOTa BEIIECTB — OCHOBA yCTONYHUBOCTH COOOIIECTB.

[Ipupoanbie sKocHCTEMBI. AHTPOIOTCHHBIE IKOCHUCTEMBI. ATPOIKOCHUCTEMA.
Arpotieno3. Paznnuus Mex1y aHTpOIIOr€HHBIMU U IPUPOIHBIMU SKOCUCTEMaMHU.
Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas diaopa
n (¢dayna. Cunantponuzammsi TOpoJckor ¢dayHbel. buomormueckoe u
XO3S5IIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM M YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHNS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
[IepeHoc sHEPTUM U BEIIECTB MEXKY CMEKHBIMU SKOCUCTEMaMU. Y CTOMYUBOCTD
OpPraHM3MOB, TOMYJSIIMMA W 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPONOTEHHBIX BO3JICHCTBUI

7.5

buocpepa — oOmennanerapHas o0Oonodyka 3eMild, TIE CYIIECTBYET WIH
cymecTBoBasia >ku3Hb. Yuenue B.W. Bepnaackoro o Oumocdepe. ObOmactu
ouocdeps! u €€ coctas. KuBoe BerecTBo OMochepbl U ero (PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocgepbl. OcobeHHocTH OHOChephl Kak
rnobanbHOM  dKocucTeMbl. J[MHamuueckoe paBHOBecMe B Oumocdepe.
KpyroBopotsl BemiecTB ¥ OHOT€OXMMHUYECKHE IMKIBI (yriepojaa, a3oTa).
PutmuuHOCTS siBIIeHUI B Onocdepe.

3onaneHOCTh OMochepsl. [lonsTre o Guome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOIHBIE Jieca, CMEUIaHHbIE W IIMPOKOJHMCTBCHHBIC JIieca, CTEMH, CAaBaHHBI,
IMYCTBIHM, TPONWYECKHE Jieca, BBICOKOTOpbsA. KimmaT, pacTUTENbHBIH H
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (yHKLUS KUBBIX CUCTEM, OLIEHKA X PECYpPCHOTO MOTEHIHAIa U

ouochepHbIX QyHKIHIHA

7.6

DKOJOTHYeCKHe KPU3KCHI M UX MPUYHMHEL. Bo3aelicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AyLIHOM cpenbl. OxpaHa BO31yxa. 3arps3HEHUE BOJIHOM CPEIbI.
Oxpana BOJIHBIX pecypcoB. Pa3pymienue moussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenune kimumMara.

AHTpPONOr€HHOE BO3JEHCTBHE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTENIBHOTO M XKMUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPUPO/IBL.
Kpacupie xuuru. Ocobo oxpansiembie mnpuponanbie Ttepputopun (OOIIT).
Boranuueckue cazibl ¥ 300JI0TMYECKHUE MTAPKH.

OCHOBHBIE NPUHLMIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U MPHUPOIBI.
PanmonanbHoe MpUPOAOIONIB30BAHUE W COXpPAaHEHHE OHOJIOrMYECKOro

pazHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEGHBIE MATEPUAJIBI VI YYEHUKA

buonorus 10 knace. YraoyOnennsiit yposens. [log pegakuueii B. K. [llymuoro
uI'. M. IpiMiinna. PeKOMEH10BaHO MUHUCTEPCTBOM IPOCBEILEHUS
Poccniickon ®@enepanun

buonorus 11 knace. Yraoyonennsiii yposens. [lon penakuueii B. K. [llymuoro
u I'. M. IpiMiinna. PeKoMeH10BaHO MUHUCTEPCTBOM POCBEILEHUS
Poccuiickon ®Oenepanuu

METOINYECKHUE MATEPHAJIBI 1JIA YAUTEJIA

buonorus. EI'D. MonekynapHas 6uonorus B HoBoM ¢popmare A. M. benas, T.

M. IlonoBa. U3narenbcTBO «Jlernon»
buonorus EI'D. I'eneruka. A.A. Kupunenko. M3narensctBo «Jlernon»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Poccuinckas anekTpoHHas wkona. https://resh.edu.ru/https://fipi.ru/
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