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®enepanpHas paboyasi mporpamma o yueoHomy npeamety «buonorusy (6a30Bblit
ypoBeHb) (mpeameTHas oOnactb «EcTrecTBeHHO-HaydHBIE MpPEaAMEThI») (danee
COOTBETCTBEHHO — MporpaMmMa Mo OWOJIOTMH, OHOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3aMKCKY, CoJiepKaHUuEe OOy4YeHUs, IUJIAHUPYEMbIe pPe3ylbTaThl OCBOCHHUS MPOrPaMMBbl
10 OMOJIOTHH, TEMAaTHUECKOE TJIAHUPOBAHHE.

[TosicHuTenpbHAs 3aMKMcKa OTpa)kaeT OOIIME eI W 3aJlayd U3y4eHHs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO 00Yy4arollMMUCH,
MECTO B CTPYKType Y4eOHOTO IuUTaHa, a TakKe MOIXOIbI K OTOOpY CcoAepIKaHus,
K OIPEICNICHUIO TNIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCP)KATEIbHBIC JIMHUH, KOTOPHIC
npeaIaraTcs Ajisi 00A3aTebHOTO M3YYEHHS] B KaXKJIOM Kilacce Ha YpPOBHE CPEIHEro
oO1rero ooGpazoBaHMS.

[InanupyemMble pe3yiabTaThl OCBOEHHUS NPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIllPEAMETHBIC PE3yJbTAaThl 3a BECh IMEPHOA OOYYCHHS HAa ypPOBHE
cpemHero o0miero o0pa3oBaHus, a TaKXKe MPEAMETHBIE JOCTIKEHUS O00ydJarommerocs

3a KaXJIbIi TOJ] OOy4eHHS.

HOACHUTEJBHASA 3AIIMCKA

[Ipu pas3paboTke mnporpaMMmbl MO OHOJOTUHM TEOPETUUYECKYI0 OCHOBY IS
OTpeeNeHUs] TOAXOA0B K (OPMHPOBAHHUIO COACPKAHUSA y4eOHOTO TMpeaMeTa
«buonorus»  cocraBunm:  KoHuenTtyaubHele — mosiokeHnas ~ DPI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH TI€JIeH, Co/lepKaHusl, pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUN K
YPOBHIO TIOJATOTOBKH BBIITYCKHHKOB, TOJIOKCHHS 00 OOIMIMX MENsIX W MPUHIUIAX,
XapaKTEPHUIYIOIINX COBPEMEHHOE COCTOSTHME CUCTEMBI CPEHETO OOIIero oopa3oBaHus
B Poccuiickoit deaeparuu, a Takke MOJOKEHUS O crieiudrke Onooruu, e€ 3HaueHUH
B TIO3HAHUH KUBOH MPUPOJIBI U OOSCIICYCHHUH CYIIIECTBOBAHMS YEJIOBEUYECKOT0 00IIIEeCTBa.
CoryiacHO Ha3BaHHBIM TOJIOKCHUSIM OTPENICTICHBl OCHOBHBIC (DYHKIIUHM MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu naéT mMpeacTaBICHUE O IeNsIX, 00 o0meld cTpaTteruu

oOyueHusl, BOCIUTAHUS M Pa3BUTHs OOyUYaIOLIUXCS CPEICTBaMU y4ueOHOro mpeamera



«buonorusy, onpenenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacrpejiesieHre Mo pasjiesiaM U TeMaM, PeKOMEHAYEMYIO TIOCIIeIOBATEIbHOCTh U3YUEHUS
y49e0HOTO MaTepHraia ¢ yaéTOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa30BaTeIbLHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEM 00y4arOIINXCS.

B mporpamme mo OWOIOTHM TaKXKe yUWUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM M MPEIMETHBIM  pe3yjbTaTaM oOOy4YeHHUs B
GbopMHpPOBaHUM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIBHOU NEATEIbHOCTH/Y4eOHBIX
JEeUCTBUN 00yYaroImMXCsi IO OCBOSCHUIO COJIEPIKaHUsI OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Ouomnorum (10-11 kmaccel, 0a30BBIH YpPOBEHb) peain30BaH
OPUHIUMI T[PEEMCTBEHHOCTH B H3y4YE€HUU OHoJoruu, Onarojgapss dYemMy B HeH
IPOCMATPUBAETCS HATIPABIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3aHHBIX C OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIUi  JIMYHOCTH,
IKOJIOTUYECKOTO MBIIICHUS, MPEACTABICHUI O 3J0POBOM 00pa3e KM3HU U OEpeKHBIM
OTHOILIIEHWEM K OKpy’Karoleld npupoaHoi cpene. Ilostromy Hapsay ¢ u3ydeHHEM
OOIIEONOTOTUYECKUX TEOPH, a TakKe 3HAHWUN O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX IMPOIECCOB B MPOrpaMMe Mo
OMOJIOTUU yJIeJICHO BHUMAaHWE HMCIOJIb30BAHUIO MOJYYCHHBIX 3HAHUM B MOBCEIHEBHOMN
YKU3HHM JUTSI PEIICHHS MMPUKIIATHBIX 3a7a9, B TOM YHUCIIE: MPOGUIAKTUKH HACIEACTBEHHBIX
3a00/IeBaHU YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
HKOJIOTUYECKH L1€7€CO00PAa3HOT0 MOBEACHHSI B OKPY>KaloIllel MPUPOIHON Cpefie, aHaIu3a
BIIMSTHUSL XO3AWCTBEHHOW [IEATEIHHOCTH YEJIOBEKa Ha COCTOSHHUE MPHPOJHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHE BHUMAaHUS K TMPUKIATHON HAIPaBICHHOCTH
yueOHoro mnpeaMera «buonorus» MNPOJUKTOBAHO HEOOXOIUMOCThIO OO0ECIeUeHUs
YCIOBUHM [UIsl pEIIeHUs] OAHOW M3 aKTyalbHBIX 3a7a4 IIKOJHLHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KOTopas mpesmnoyiaraeT (GpopMupoBaHue y OOyYaroNIMXcsl CIOCOOHOCTH
aIalITUPOBATHCSA K M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

[Iporpamma 1Mo OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPabOYHX
porpamMM, aBTOPBI KOTOPHIX MOTYT MPEMJIOKHUTh CBOW BapUAHT IMOCJIEAOBATEILHOCTH
U3YYEHUSI U CTPYKTYpbl Y4eOHOro MaTepuaya, CBOE BUIEHUE MyTed (hopMupoBaHuUs

y oOyuaromuxcsi 10—11 kmaccoB mpeaMETHBIX 3HAHWUN, YMEHHUI U CIOCOOOB y4eOHOM



NESATEIbHOCTH, a TaKKe METOJAMYECKUX pEIIeHMH 3aJlad BOCIHUTAHMUS W Pa3BUTHUSA
cpenctBamu yueoHoro npeamera «buonorusy.

buonorust Ha ypoBHE cpenHero ooimero oOpa3oBaHus 3aHUMAeT BaKHOE MECTO.
On oOecrieunBaet GpopmMupoBaHue y 00ydaronuxcsi mpeCTaBICHUN 0 HAYYHOM KapTHHE
MHpa, paclupseTr U 0000IIaeT 3HAHUS O JKUBOM MpUpoAe, €€ OTIUYUTEIbHBIX
MpU3HAaKaX — YPOBHEBOM OpraHM3alliy U DBOJIOLMH, CO3MAET YCIOBUS UJIS: TO3HAHUS
3aKOHOB >KUBOW MPHUPOJIbI, GOpMUPOBAHUS (DYHKIIMOHAIBHON T'PaMOTHOCTH, HAaBBIKOB
3I0POBOTO U 0€30macHOro o0pasza >KM3HH, SKOJIOTMYECKOI0 MBIIUICHUS, IIEHHOCTHOTO
OTHONIEHUS K KUBOU MIPUPOJIE U YETIOBEKY.

bonpimoe 3HadueHWE OWOJOTHS WMEET TAaKXKE I PEIICHUS BOCIUTATEIBHBIX WU
pa3BUBAIOIIMX 3a7a4 CPEeAHEro oOluiero oOpa3oBaHUs, COLMATM3AIMU O0YUYaIOIINXCS.
N3yyenue Ouosioruu obecreurnBaeT ycloBUs i1 (OPMUPOBAHUS HUHTEIIEKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECCKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpald OHOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JPYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XuMUU U reorpaduu. HazpaHHbie
MIOJIOXKEHUS O TIpeHa3HaueHUH y4eOHOro rmpenmMeTa « bruonorus cocTaBuian OCHOBY st
OTpEJICICHUsT TOJIXOJI0B K OTOOpY W CTPYKTYPHUPOBAHHIO €ro  COJEpXKaHus,
MPEICTABIICHHOTO B ITpOrpaMMe TI0 OMOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpeaMera «buosiorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIUN KyJIbTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPHIM
oOydJaroruecss JOJDKHBI OCBOMTH 3HAHUS W yYMEHHS, 3HAUMMbIC I (popMUpOBaHUS
oOIIel KyJbTYpBI, OMPEIESIONINe aJeKBaTHOE MOBEACHUE YETIOBEKAa B OKPYKAIOIICH
MPUPOJHOM cpelie, BOCTpeOOBAHHBIC B TIOBCEIHEBHOW JKM3HU U MPAKTUYECKOU
nesitenbHocTH. Oco0oe MecTo B OTOW CHCTEME 3HAaHWW 3aHUMAIOT DJIEMEHTHI
CoNlep KaHMs, KOTOpBIE CIy>KaT OCHOBOW it (pOpMUpOBAHUS MPEACTaBICHUN O
COBPEMCHHOM €CTECTBCHHO-HAYYHOW KapTHHE MHpAa M IICHHOCTHBIX OPHEHTAIIUIX
JUYHOCTH, CIOCOOCTBYIONIUX TYMaHU3AIMHA OUOJIOTHYECKOTO 00Pa30BaHUSI.

CtpykTypupOBaHUe COACpKaHUs Y4eOHOTO MaTepralia B IporpaMme 1o OMOoIoTun
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX

OCOOCHHOCTSIX JKMBOW NPUPOJBI, O €€ YPOBHEBOM OpraHM3aldd U 3BOMOIMU. B



COOTBCTCTBHMM C OTHM B CTPYKTYypC y‘{€6HOI‘O npeamMera «buonorusy» BBIJICJICHBI
CiIcayromue cCOoACPKATCIbHBIC JIMHUM: «buonorus kak HayKa. MCTOI[I)I HAay4YHOTI'O
IIO3HaHUA», «KieTka xak OMoJIoruueckas CHUCTEMA), ((OpFaHI/BM KaK OHoJiornyecKas
CHUCTCMA», «Cucrema u MHOFOO6paBI/I€ OpPraHu4CCKOro Mwupa», (<9BOJIIOHI/I$I JKMBOU

IPUPOABD, « IKOCUCTEMBI U IIPUCYIIIE UM 3aKOHOMEPHOCTHY.

Hopmamuenvimu OoKymenmamu o011 COCMAGNAEHUA padoueil npozpammol

AeaAaomcsn.:

1. OenepanbHbii 3aK0H OT 29.12.2012 N 273-®3 (pen. ot 03.02.2014) "O6

oOpazoBanuu B Poccuiickoit ®enepanuu’.

2. [locTaHOBNEHHE TJ. TOCYJApCTBEHHOrO caHUTapHOro Bpaya P® or
29.12.2010 r. Ne 189 "OO yrBepxkaenun CaunlluH 2.4.2.2821-10 «CanuTtapHo-
AMUIEMUOJIOTUYECKUE TpeOOBaHMUS K YCIOBUSM UM OpraHM3allid OOy4YeHHsS B

00111e00pa30BaTEIBHBIX YUPEKACHUIX.

3. [Ipukaz MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «OG06
yrBepxacHun  [lopsnka  opraHW3alid W OCYIIECTBICHHS  0Opa3oBaTEIbHOMN
JESATCIIBHOCTH 10 OCHOBHBIM 00111e00pa30BaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM
mporpaMmaM  HadajJbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CpPeJHEro OOIIero

o0pazoBaHuUs;

4. Tlpuxaz Munnpocsemienusi Poccun ot 23.11.2022 Ne 1014 «O06 yTBepxkaeHUH

dbenepanpHOl 00pa3oBaTEIBLHON MPOTPAMMBI CPETHETO OOIIEr0 00pa30BaAHUSY.

Ileny wu3yueHuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIeHE OOYJAIONUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3alluu
JKUBBIX CUCTEM PAa3HOTO paHra U NMPUOOPETECHUE YMEHUHN MCIO0JIb30BaTh AT 3HAHUS JIJIs
IPAMOTHBIX JICUCTBUN B OTHOIICHUU OOBEKTOB KUBOW MPUPOBLI U PEIICHUS PAa3TUIHBIX
YKU3HEHHBIX MPOOIEM.

HoctixkeHue nenu uzydeHusi ydeOHoro mnpeamera «buosorus» Ha 06a3oBoM

ypOBHE 00€CTIeUnBAETCS PEIICHUEM CIECTYIONIUX 3A0ay:



® OCBOCHME OOYYAIOIIMMUCS CHUCTEMbl 3HAHMK O OHOJIOTMYECKUX TEOPHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
st pOpMHUpPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHHE MHpa, O
METO/IaX HAYYHOI'O TIO3HaHUsI, CTPOCHUH, MHOTOOOpa3ul U OCOOEHHOCTSIX KMBBIX
CUCTEM Pa3HOTOYPOBHSI OpraHU3alliy, BBIIAIOIIUXCSA OTKPBITUSX W COBPEMEHHBIX
HCCJICIOBAaHUSIXB OMOIOTHH;

e (dopmupoBaHre Yy 0OyYaroOlIUMXCsl T[I03HABATENbHBIX, HWHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHa/M3a JAaHHBIX O MyTSIX pPa3BUTHS B
OMOJIOTMY HAYYHBIX B3TJISJ0B, UJEH M MOAXOAOB K U3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 YpPOBHS OpraHU3alUN;

® CTaHOBJEHME y oOOyvaromuxcsi o0mel  KydabTypbl, (YHKIHOHAIbHOU
IPAMOTHOCTH, pPa3BUTHE yMEHUH OOBSICHATh M  OLICHUBATh  SIBJICHUS
OKPYKAIOLIEr0 MHpa >KUBOM MPUPOJIBI HAa OCHOBAHUM 3HAHUW U OIBITA,
MOJIYYEHHBIX MPU U3YYEHUU OHOJIOTUN;

e ¢opMupoBaHME y OOyYarOIIMXCS YMEHUH WUIIOCTPUPOBATH 3HAUYCHHUE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKOM NEATEIbHOCTH YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTU;

® BOCHHUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS UEJIOBEKOM IKHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEPEeKHOTO OTHOILICHUSI K HeW, CcOOJIIoAeHuUs
TUYECKUX HOPMIIPU MTPOBEACHUH OUOJIOTMYECKUX HCCIEOBAaHUM;

® OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUM [UJIs1 TIOBBIIMICHUS YpPOBHS

HKOJIOTUYECKOMN KYJIbTYpbI, sl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

® TpUMEHEHHE MPUOOPETEHHBIX 3HAHWNW W YMEHHUHA B MOBCEIHEBHOW >KU3HU JIJIS
OLICHKU IIOCJICICTBUA CBOEU JNESATEIBHOCTH 110 OTHOLICHHIO K OKPYXaroLIEu
cpene, COOCTBEHHOMY  37I0pOBBIO, OOOCHOBAaHHE U  COOJIOJICHHE  MEp
npodrIakTHKY 3a00I€BaHUN.
B cucteme cpennero oOuiero obpasoBanusi «buosiorus», uzydaemas Ha 6a30BOM
YpOBHE, SBISIETCS OOSI3aTENbHBIM yUEOHBIM TIPEIMETOM, BXOIAIIAM B COCTaB
npeaMeTHON 00s1acTu «EcTecTBEeHHO-HAYUYHBIE TPEAMETHD.

OO6riee 4nCiIo YacoB, PEKOMEHIOBAHHBIX /I M3Yy4deHUs] Ouosiorun — 68 yacos:
6



B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hezelo).



COAEPKXAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3p OMOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PUIoco(pueis, STUKON, 3CTETUKOMN 1 TpaBoM. Poitb
Oouonorun B (POPMUPOBAHUM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHUSA >KUBOM HpUPOIbI (HAOIIOAEHHE, SKCIEPUMEHT, ONHUCAHHE,

U3MepeHue, Kiaccudukalus, MoJeIMpoOBaHUEe, CTATUCTHYECKAst 00paboTKa JaHHBIX).

Jemoncmpavuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, J[x. Yorcon u ®@. Kpuk.

Tabauysl u cxemol: «MeToIbI TO3HAHUS YKHUBOKN TIPUPOIBI.

Jlabopamopuvie u npakmuyeckue padoomoi:

[Ipaktuueckas padora Ne 1. «cnonb3oBaHue pazau4YHBIX METOJAO0B MPU U3YUCHHUH

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTEMBI U UX OPTraHU3ALUA

XKusble cucteMbl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHusi owonoruu. OTiaudue
JKUBBIX CHCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIN, MOIMYJISALUOHHO-BUIOBOM,

HKOCUCTEMHBIN (OMOTe0LeHOTHYECKUH ), OOChEepHBI.

Hemoncmpauuu:
Tabauyst u cxemvi: « OCHOBHBIC PU3HAKH KU3HN», « Y POBHHM OpraHU3aIlIN KUBOM
MIPUPOIBI».

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. XuMH4ecKHii COCTAB U CTPOEHUE KJIETKHU

XUMHYECKUM COCTaB KIETKH. XHMWYECKHE DJIEMEHTBhI: MAaKpODJIEMEHTHI,

MUKPOS3JICMCHTHI. Boz[a W MUHCPAJIbHBIC BCUICCTBA.



@yHKIMU BOABI U MUHEPAIIBHBIX BEIECTB B KiIeTKe. [lognepxanue 0cCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue O€iaKOB. AMMHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnmble W 3aMEHHMBIE AMHHOKHCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYphl O€IKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue GpyHKIMU OEIKOB.

®epMeHThl — OHMoOJOrHUeckue Karamu3aTopbl. CTpoeHue (QepMeHTa: aKTHUBHBIN
HEHTp, cyocTpaTHas cneunduuHocts. Kopepmentsl. Butamunbl. Otanuusa GepMeHTOB

OT HCOPIraHN4YCCKUX KaTaJIn3aTopoB.

VYrneBoabl: MOHOcaxapuibl (IJIOK03a, pubo03a U J1€30KcHpub03a), AUcaxapuibl
(caxapo3a, JlakTo3a) W  MoOJMCaxapuabl  (Kpaxmaja, TJMKOIeH, IIeJUII0JI03a).
buonornyeckue GyHKIMMN yriIeBOAOB.

JIunuael: Tpurnuuepuabl, pochomunuabl, crepousl. ['uapopunsHO-ruapohoOHbIE
cBoiicTBa. buonormueckue ¢GyHkuuu sunuaoB. CpaBHEHUE YIIeBOAOB, OEIKOB U
JUNUA0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykieotnabr — MOHOMEpPBI HYKIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynknun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kieTke. Knerounas Teopusi — mpuMep B3aMMOAECWCTBUS UIIEN
U (aKkTOB B HAYYHOM MO3HAHUH. MeTOIbl U3YUEHUS KIETKH.

Krnerka kak uenoctHast kuBas cucrema. OOniue npu3HAKW KIETOK: 3aMKHYyTas
HapykHas MeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cucremMa CHUHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHuecKas U mnpokapuoThueckas. OCOOEHHOCTH CTPOESHUS
pOKapuOTHYECKOH KieTku. Knetounas ctenka 6akrepuil. CTpoeHUE dyKapuOTUUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, WX
¢bynkun. Ilnasmatnueckas memOpana, e€ cBoiicTtBa U ¢yHkiuu. LluTornasma u eé
opraHouabl. OpHoMeMOpanHble opraHouasl kietku: OIIC, ammapat ['onbaxwy,

JIN30COMBI. HOHyaBTOHOMHLIe OpraHOMJIbl  KJICTKU: MUTOXOHAPHUH, TIIIACTUBIL.



[TpoucxoxaeHne MUTOXOHApUH U TutacTuA. Buasl mactua. HememOpaHHbIe OpraHOUIbI
KJICTKH: PUOOCOMBI, KJICTOYHBIM MEHTpP, LEHTPHOJU, PECHUUYKH, KI'YTUKUA. DYyHKIIUU
OpPraHOUJOB KJIETKU. BKiItoueHus.

Anpo — perynaropHbiii 1eHTp KiaeTku. CTpoeHHe sjpa: sjaepHas 000JI0YKa,
KapuoIlUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpchr[opT BCIICCTB B KJICTKC.

Jemoncmpavyuu:

llopmpemuwi: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K.M. bap.

Juacpammsl: «PacnipegeneHne XMMHUYECKUX SJIEMEHTOB B HEXHUBOU ITPUPOJIED,
«Pacripenenenre XMuMHYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabnuyer u cxemwr: «llepuonnueckas TaONMMIIA XUMHYECKHUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOIb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmentar, «Hykneunonbie kuciothl. JIHK», «Ctpoenne momnekyinsl ATDy,
«CtpoeHue 3yKapUOTHYECKOM KIETKH», «CTpoeHUE KUBOTHOM KJIETKHW», «CTpoeHue
pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHYECKON KIETKW», «CTpoeHue smapa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyJIOBaHUE HJisi TMPOBEICHUS
HAOJIOJICHUM, U3MEpPEHUM, OSKCIEPUMEHTOB, MUKPOIMPENapaTbl  PaCTUTEIbHBIX,

JKHUBOTHBIX U 6aKT€pI/IaJIBHBIX KJICTOK.

Jlabopamopnvie u npakmuueckue paoomol:

Jlabopatopnast padota Ne 1. «M3ydyeHue kaTamuTHIECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mMprMepe aMHIIa3bl I KaTanas3bl).

JlaGoparopHas padota Ne 2. «3ydeHue CTpoeHHS KJIETOK PACTCHH, ’KUBOTHBIX U

6aI<Tepm“1 oA MUKPOCKOIIOM Ha I'OTOBBIX MHUKpOIIPpEIIapaTax U UX OIIMCAHUC).

Tema 4. ’KuznenesareJbHOCTh KJIETKH
OOMeH BemIeCTB, WM MeTa0oIu3M. ACCUMWIISALMS (IUIACTUYECKUNA OOMEH) U
JTUCCUMUJIAIUSA  (PHEPTEeTHYECKUH OOMEH) — JBE CTOPOHBI €IMHOTO IIpoliecca

MeTaboimmu3ma. Poibp  3akoHOB COXpaHCHUA BCIICCTB MW OHCPruvM B ITOHMMAHUH
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MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHoBas ¢asbl ¢oTocunre3a. Peakiuu doTocunresa.
D¢ddextuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIs )KU3HU Ha 3emiie. BrusHue
yCIOBUM cpelpl Ha (OTOCHHTE3 U CIOCOOBI TOBBIMICHUS €r0 MPOIYKTUBHOCTU Y
KYJbTYPHBIX PACTCHHUIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIHNE OaKTepUn. 3HaYeHHE XEMOCUHTE3a /TSl )KU3HU
Ha 3eMIIe.

OHepretuueckuii oOMeH B KieTke. PacmiensieHue BelIECTB, BBIICICHUE W
aKKyMYJIUpPOBAHHE JHEPIHUM B KJIETKE. JTambl SHEPreTHYecKoro oomena. [ nmkonus.
bpoxxenne wu ero Buapl. KHCIOpOJHOE OKHCIEHWE, WIH KIETOYHOE JIBIXAHME.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTD SIHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. 'enernueckas unpopmanus u JJHK. Peanuzanms
reHeTH4ecKo uH(opManum B KJIeTKe. ['€HeTMYecCKHil KO W €ero CBOMCTBA.
Tpauckpuniusi — matpuuHbii cuate3 PHK. Tpancnsiius — 6uocunTes Oenka. ITaribl
TpaHcisiiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BHUpychl. Wcropust oTkpbiTusi BupycoB (.U.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bone3nn pacTteHuid, JKUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BHpycamMu. Bupyc
uMmMmyHoaeduimta yenoseka (BMIY) — Bozoyaurens CIIM/{a. OOpaTHas TpaHCKpUIILKA,

peBepTaza u unTerpasa. [Ipodunaktuka pacpocTpaHeHus: BUPYCHBIX 3a00I€BaHUM.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbiios, I.11. UBanosckuii, K.A. Tumupszes.

Tabnuyer u cxemvi: «Tumbpl nuTaHus», «Merabomusm», «MHTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xmopomiacty, «Potocunrtedyn, «Ctpoenune JIHK»,
«CtpoeHue u (QyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «[eHeTHUeckuit
kom», «Bupyce», «bakrepuodarun», «CTpoeHHME M KUZHEHHBIA IUKI BHUpyca
CIINda,6axtepuodaray, «Permmukanus JJHK.

Obopyoosanue: wMonenu-anmukanuu «Yasoenne JHK wu  Tpanckpummmsy,
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«buocuntes 6enka», « CTpoeHue KIeTku», Mojenb cTpykTypbl JJHK.

Tema 5. PazMHoOkeHHe U HHAUBHAYAJbHOE PA3BUTHE OPTAHM3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
nporekatouue B uHTepdaze. Permumkanus — peakiuss marpuuHoro cunHresa JIHK.
Crpoenre XxpoMocoM. XpOMOCOMHBIN Ha00Op — KapuoTHM. JIUTUIOUIHBIA U TalIOUIHbINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTonornueckrue OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYAJILHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — Muto3. Ctaguu mutosza. [Iponeccel, npoucxoasume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemas rubeb KIETKU — aronTo3.

@opmbl pa3MHOKEHHSI OpraHM3MOB: Oecrmojioe M moJjioBoe. Buabl Gecrnosoro
pa3MHOXEHUS: JEJIEHHE HaJABOE, IIOYKOBAaHME OJHO- M  MHOTOKIIETOYHBIX,
CHOpO0OOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHUPOBAHUE
OpraHU3MOB, €r0 3HAUEHUE IS CEJIEKIUU.

[TonoBO€ pa3MHOKEHUE, €0 OTINUUS OT OECIIONIOTO.

Meiio3. Craguum wmeno3a. Ilporeccel, MPOUCXOIAIIME HA CTagusxX Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndecknii CMbICT U 3HaYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSsMYHUKUA. OOpa3oBaHKME U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTo3ou, sifliekieTka) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS
AUIIEKIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuThe  (OHTOTEHE3). OMOpHOHANIEHOE  Pa3BUTHE
(omOpuorenes). OTambl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX JKHUBOTHBIX:
npoOrienue, racTpyisiiusi, oprasoreHe3. IloctamOpuonaneHoe pa3BuTue. TuIbI
MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HEMPsAMOe (JTMYMHOYHOE). BiusiHuecpenbl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHbBIE YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 LIBETKOBOI'O PACTEHHSI: CTPOEHUE CEMEHH,
CTaJIMH Pa3BUTHS.

Jemoncmpayuu:
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Tabnuyvt u cxemwvl:. «DOpPMBI  Pa3MHOKEHHS  OPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX PacTEHU», «BeretaTuBHOE pa3sMHOKEHUE PACTCHUI,

«/lenenue xnetku 0akTepuit», « CTpoeHHe MOJOBBIX KIETOKY, «CTpOEHHE XPOMOCOMBI»,

«Knerounsiii ki, «Pemmukarua JHK», «Muto3y», «Mehos», «IIpsmoe u Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKOMUTAIONIMX M YelloBeKa», «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyodosanue: MUKPOCKOI, MUKPOIIPENapaThbl «CnepmMato3ouasl
MJICKOITATAIOWIETO», «SHIeKkneTka miekonuTaromero», «KapuokuHes B KieTkax
KOpEIIIKa JIyKa», MarHuTHas Mojeib-aniuinkanus «Jlenenue kimetku», moxaens JHK,

MO/ieJIb MeTa(azHON XPOMOCOMBI.

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlabopatophnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 4. «M3ydyeHue CTpoOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX

MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh U H3MEHYHUBOCTH OPTaHU3MOB

[Ipenmer u 3amaun reHeTukd. VMIcTopus pa3BUTHS TEHETUKH. Posib LUTOJIOrMA
1 SMOPHOJIOTUU B CTAHOBJICHUM T'€HETUKU. BKIam pocCUCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TCHETHKU. MeToapl TeHETUKH (THOPHIOJOTHYCCKUN, ITUTOTCHETUICCKHM,
MOJIEKYJISIpHO-TeHETHYEeCKUi). (OCHOBHBIE TE€HETHMYECKHE TMOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIIMBAHUM.

3aKOHOMEpPHOCTH HacJieIoOBaHUsl NPHU3HAKOB, YCTaHOBIIEHHbIe ['. MeHaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IMHO-00pa3us THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuao TOMUHUPOBAHUA. 3aKOH pacCIIeIUICHUs MPU3HAKOB. [ UIIoTe3a YMCTOTHI raMeT.
[TosiHOE ¥ HETTOJIHOE TOMUHUPOBAHUE.

JIuruOpuaHOe CKpelIMBaHUe. 3aKOH HE3aBUCHUMOTO HACIIEIOBAaHMS IPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAHHS.  AHAIU3HPYIONIEE
cKkpemuBanue. Mcnosib30BaHUE AHATU3UPYIOLIETO CKPEIIMBAHUA [JI1 OIpEIeSICHUS
TeHOTHIIa 0CO0H.

CuerieHHOe HacienoBaHue Mpu3HakoB. Pabora T. Moprana mo cremieHHOMY
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HAaCJIeIOBAaHUIO T€HOB. HapyIieHnue cuerieHus: reHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPUs HACTEICTBEHHOCTH. | €eHETHUUECKHUE KAPTHI.

I'enetuka mnoma. XpOMOCOMHOE OIpenesieHue Imona. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOTamMeTHbIE U TeTeporaMeTHbIe opranu3Mbl. HaciaeqoBaHue npu3HaKkoB,
CUEIUICHHBIX C TIOJIOM.

N3meHnunBOCTh. BUabl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U HACEICTBEHHAsA. Poiib
Cpeabl B HEHACJICACTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PUKAIIMOHHON
M3MEHYMBOCTU. BapuanMoHHBIA psa W BapualMoHHas KpuBasg. Hopma peakuuun
npu3Haka. KoJMm4yecTBEHHbIE U KaYE€CTBEHHBIE PU3HAKHA U UX HOpMa peakiuu. CBOMCTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnencrBennas, wiM TEHOTHUIMYECKAs, HW3MEHYUBOCTh. KoMOMHAaTHBHas
W3MEHYMBOCTh. Mel03 U MOJ0BOM MPOILIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyrtanrionHass u3MeHYMBOCTh. Kiaccudukainus MyTanuid: Te€HHBIE, XPOMOCOMHBIE,
reHomMHble. YacTtora W NOpuYUHBI MyTaluid. MyTareHHble  (aKTopbl. 3aKOH
TOMOJIOTUYECKUX PSAJI0B B HacieACTBeHHOM n3MeHurnBoctu H.U. BaBuioga.

BuesnepHas HacieA1CTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJOTUUeCKUi, OJIM3HEIIOBBIM, IIMTOTEHETUYCCKUN, OMOXMMUYICCKHIM, MOJICKYJIIPHO-
F€HETUYECKU . CoBpeMeHHOe ONPEAEIICHUE TE€HOTHUIA! MMOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipto [I[P-ananu3a.
HacnencrBenHsie 3a00JIeBaHMs YeI0BEKA: T€HHBIE 00JIE3HM, OOJIE3HHU C HACIEICTBEHHOMN
MPEAPACIIOIOKEHHOCTbIO, XpPOMOCOMHBIE Oosie3Hu. ComaTHYeCKUe W TeHEpaTUBHBIC
myTtaruu. CTBONOBBIE KIETKH. [IpuUHIUIIBI 370pOBOTO OOpa3a »KWU3HH, TUATHOCTUKH,
OpoQUIaKTUKA U JIEYEHUSI TEHETHYEeCKUX Ooje3Hel. MeIuKo-TeHETHYECKOe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEAUIIMHCKOW F€HETUKU B MPEAOTBPALICHUN U JICUCHUHU

FeHETHYECKUX 3a00JIeBaHNH YEJIOBEKA.

Hemoncmpauuu:
llopmpemwvi: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. UerBepuxkon, H.B.
Tumodeen-Pecorckuii, H.I1. BaBumos.

Tabauybr u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHUE M €0 IIUTOrC€HETUYECKas

14



OCHOBa», «3aKOH PACIICIJIEHUS U €ro IMTOr€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpumHoe ckpenmBaHuey, «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anmMoAeHCTBUE aJUIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl pPACTEHUM, >XMBOTHBIX U uYelioBeKa», «l['eHeTmka mosa», «3aKOHOMEPHOCTH
HACJIEJIOBaHUsI, CLIIETUICHHOTO C MOJ0oM», «KapuOTHUIIbl YeJIOBEKa U KMBOTHBIX», « BUb
U3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», «MyTarimoHHass U3MEHUUBOCThY.

Obopyodosanue: Mojenu-anmIukanuu ~ «MOHOTHOPUIHOE — CKpEIMBaHUE,
«HemonHoe  momuHuMpoBaHHWe»,  «JlurmOpumHoe  ckpemmBaHue»,  «llepekpécr
XpOMOCOM», MHUKPOCKOII M MuUKponpenapar «Jpo3oduna» (Hopma, MyTrauuud (Hpopmsl

KpBUIbEB M OKPACKH Tela), repbapuil «'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomol:

Jlaboparopnas pabora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO H
TUTHOPUTHOTO CKPEIIUBAHKS Y IP030(UIIbI Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopHass padora Ne 6. «M3ydenwme MoaudHUKAIIMOHHOW HW3MEHYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

Jlaboparopnas pabora No 7. «AHanmu3 MyTrauuii y Japo30¢uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpaxkTuyeckas padora Ne 2. «CocTaBlieHHE U aHAIHU3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cesexuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa v IpoLEcC. 3apokKACHUE CEJIEKIUN U TOMECTUKALIHS. Y YEHUE
H.W. BaBunoBa 0 1EeHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJbTYpHBIX PacTEHUM.
[{eHTpBI MPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOHbl CceJeKUMU. MaccoBbIi W HMHIMBHAYalbHBIA OTOOpPHI B
CEJICKIMU pacTeHHd © KUBOTHBIX. OIleHKa »JKcrepbepa. biaM3KopoIcTBEHHOE
ckpernuBanue — nHOpuAuHT. Yucras nmunusa. CKpenuBaHue YUCTHIX JTHHMN. ['eTepo3uc,
win tubpuaHas cuna. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OTaanéHHas
rubpuanzanys u e€ ycnexu. MICKycCTBEHHBIM MyTareHe3 M MOJY4YeHHE MOJUIUIOUIOB.
JlocTrxkeHus CeJIEKIUHA PaCTEHUH, J)KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorus kak oTpaciib IIPOU3BOACTBA. I'ennas HHXXCHCPHUSI. OTamnsl CO31aHusA
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pekomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounass uHxeHepus.

Krnerounsle KyiabTypbl. MUKpPOKJIOHANIbHOE pa3MHOXeHHE pacteHuil. KioHupoBanue
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3IUCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKHE U

strudeckue npoodsemsl. MO — reneTruecku MOIU(GUIIMPOBAHHBIE OPTAaHU3MBI.

Hemoncmpauyuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./l. Kapneuenko, M.®. 1BaHoB.

Tabauywl u cxemol.: kapta «lIeHTPBI TIPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTypPHBIX
pacteHnii», «llopoapl mOMamIHMX KUBOTHBIX», «COpTa KyJIBTYPHBIX pPAaCTEHUI»,
«Otnanéunas rudpuauzanus», «Padborsl akagemuka M.®. BanoBay, «Ilonmumnonaus»,
«O0BekThl  OmorexHosorun»,  «KierouHele  KyJabTyphl HM  KJIOHHPOBAHHUEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue: MyISKA TUIOAOB M KOPHEIUIOJOB TUKUX (OPM U KYJIBTYpPHBIX

COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padomai:
Oxckypeust « OCHOBHBIE METOJIBI M IOCTHXKEHUS CEJIEKIIMU PACTCHUN U )KUBOTHBIX
(Ha CENEeKIMOHHYI0 CTaHIIUI0, TJIEMEHHYI (EepMy, COpPTOHMCIBITATEIbHBIA Y4YacTOK,

B TEIUIMYHOE XO3S1CTBO, 1a00PATOPHIO arpOyHUBEPCUTETA UIIM HAYUYHOT'O LIEHTPA)».

11 KJIIACC

Tema 1. DBosrouMOHHAN OMOJIOTHS

[IpennochuIKM BOBHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUS U
e€ MecTo B Onosiorun. BivsiHre 3BOMIONMOHHON TEOpUHU Ha Pa3BUTHE OUOIOTHH U IPYTUX
HayK.

CBugerensctBa  3Boionuu.  [lameoHTonOrnyeckue:  MOCIEAOBATEIbHOCTD
MOSIBJICHUSI BUJOB B  TAJCOHTOJOTHYECKON  JIETONMUCH, TEPEXOAHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTBO U paziuure GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M  pa3auyusi 5SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-AHATOMUYECKHE:  TOMOJOTUYHBIE,  aHAJIOTUYHBIE,

pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO
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MEXAHU3MOB HACJEACTBEHHOCTM M OCHOBHBIX META0OJIMYECKUX IyTel Yy Bcex
OpraHU3MOB.

OpomonnoHHasa Teopus Y. JlapBuHa. [Ipeanochiiku BO3SHUKHOBEHUS JAPBHHU3MA.
JIBroKylie cuibl 3BOJIOLUMU BUAOB IO JlapBHHY (M30BITOYHOE pa3MHOXKEHUE IpU
OIPaHUYEHHOCTH  pPECypcoB,  HeolpelenéHHas  W3MEHYMBOCTb, Ooppba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN OTOOP).

Cunrernueckas treopus 3osmonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHUS.

MuxkposBosronus. [omynsanus Kak eAMHUIA BUAA U SBOJIIOLUH.

JBmxymiye cuibl ((hakTopbl) 3BOJIIOLIMY BUIOB B pupoje. MyTallnoHHbBIN Mpoliecce
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lomyaoHHbIe BOJIHBI U JIpeiid renoB. N3onsauus u
MHUTpaLys.

EctecTBeHHbIN 0TOOP — HanpaBIAOLUIMN (hakTop 3BOIIOLUN. POPMBI €ECTECTBEHHOTO

otbopa.

[IpucnocoOaeHHOCT, OpPraHM3MOB Kak  pe3ynbTarT HBoitouuu.  [Ipumepsl
MPUCHIOCOOJIEHUI Y Opranu3MoB. ApoMOpP(O3bl U UINO-AANITALIUH.

Bun u Bunoodbpaszosanue. Kpurepuu Buga. OcHOBHbIE (OPMBI BUI00OpPA30BAHMS:
reorpauyeckoe, 3KOJIOTUIECKOe.

MaxposBoJronus. DopmbI SBOJIIOIINN: bunernyeckas, JTMBEPTreHTHAs,
KOHBEpreHTHas1, napajuiesnbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT HecNeUHaIM3UpOBaHHbIX NpenkoB. IIporpeccupyromas

cricouaan3anms. AI[aHTI/IBHaH paananusi.

Hemoncmpauuu:

Ilopmpemuwi: K. Jlunnen, XK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mronnep, A.H. Ceepuos.

Tabnuyvt u cxemvi: «Pa3zBuTHE OpraHMYecKOro MHpa Ha 3emiie», «3apOoJbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Dopmbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHBI 0TOOPY», «MHOrooOpasue cCOpToB pacTeHui», «MHorooOpasue mnopos
KUBOTHBIX», «llomymsamumy, «MyTalMoHHAsE W3MEHYHBOCTHY, «ApoMop(]o3b,
«Mnunoananrarumny, «O0mas aerenepanus», «J[BmwKymue cuisl 3BoTonuny, «Kapra-

cxema Mapuipyra nytemectBuss Y. Jlapsunay, «bopbba 3a cCyliecTBOBaHHEY,
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«[IpucnocobneHHocTs  opranu3moBy»,  «l'eorpaduueckoe  BHUIO00Opa30OBaHHUE,
«IKOIOTHYECKOE BUI000PA30BAHUE.

Obopydosanue: KOJIEKIHSI HACEKOMBIX C Pa3JMYHBIMU TUIIAMH OKPacku, HaOOp
IUTOZIOB U CeMSH, KOJUIEKIUsl «[IprMephl 3aliuTHBIX MPUCTIOCOOICHUH y KHUBOTHBIXY,
Mozaenb «OCHOBHBIC HANpPAaBJICHUS JBONIONUN», 00bEMHass Moaenb «CTpoeHue
T'OJIOBHOTO MO3Ta TI03BOHOYHBIX).

buoreorpadudeckas kapta Mupa, KouteKust «DopMbl COXpaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pPAaCTCHHI», Mojaenb ammiukanus «llepekpéct XpoMocom», BIaKHBIC
npenapatbl «Pa3BuTHe HaceKOMOroy», «Pa3BUTHE JATYIIKKA», MUKpOIpenapar

«/Ipo3oduna» (Hopma, MyTauuu (HOpMbI KPbUIbEB U OKPACKH TETA).

Jlabopamopuvie u npakmuueckue padoomoi:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGopatopHas pabdora Ne 2. «OmnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Mau e

OTHOCHUTCJIBHOI'O XapaKTepar.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKICHUM JKW3HH. HaydHbple Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMus. XUMUYEeCcKasi SBOJIIOLHUSL.
AOGHOreHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIbHOE
NOATBEP)KIECHUE XMMHUYECKOW sBomtouuu. HavanbHble 53Tanbl  OHOJOTMYECKON
somoruu. 'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUMKHOBEHHE MpPOTOKIETKU. IlepBble kieTkn u ux s3Bomonusa. dopmupoBaHue

OCHOBHBIX I'PYIII JKMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1Mo spam U nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas Hpbl. [Taneo3oiickast apa u e€ nepruoabl: KEeMOPUNHCKUHN, OPJIOBUKCKHM,
CUJTYPUHCKUU, TIEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa ¥ €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJ€OreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.

XapaKTepI/ICTI/IKa KiimMara MW TCOJIOTMYCCKHUX IIPOLCCCOB. OCHOBHBIC 3Tarbl
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HBOJIIOIIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoMoHuU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DOBOJIIOIMSA 4YENIOBEKAa. AHTpOIONOrMA Kak Hayka. Pa3BuTue mpeacTaBiICHHM
O MPOUCXO0XKICHUU YeJIoBeKa. MeTopl U3yueHusl aHTpornoreHesa. CxocTBa U pa3andus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBwxymue cuibl (pakTopbl) aHTpororeneza. HacnencTtBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HMU, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAUMM W BETBU DBOJIOLMH YEJIOBEKA: ABCTPAIONMUTEKH, YeIoBeK
yMeIblid, YeloBek MpAMOXOIsIui, YemoBeKk HeaHAepTalnbCKuh, UelIOBEK pa3yMHBIM.
Haxoaku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHUA, 00JacCTh paclpOCTpaHEHMUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHast (eBpa3uiickas),
HErpo-aBCTpaJiouHas (PKBATOpHANIbHAS), MOHTOJOUIHAA (a3MATCKO-aMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENIOBEYECKUX pac K YCIOBUSAM

cyuiecTBoBaHus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Hemoncmpavuu:

Ilopmpemui: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumniep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemwr: «Bo3uukHoBeHne CoOJIHEUHOM CHCTEMED», «Pa3Butue
opraHuueckoro  mupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckass kierka», «CoBpeMEHHasi CHCTEMa OPraHHUYECKOrOo MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOSHHUS YEJIOBEKA 1 YEJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MeCTa MaJCOHTOJOTHYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moam», «/peBHue mmogm», «llepBble  COBPEMEHHBIE  JIFOJIN),
«YHenoBeueckue pacbh».

Obopyoosanue: mynsxku «IIpoucxoxaenue dyenoBeka» (OIOCTBI aBCTpaJONUTEKA,
MUTEKAHTPONA, HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM U300pa)KeHUs KaMEHHBIX

OpyIuil  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOMIEpbl,  pyOmnia,  ckpebina),
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reoXpOHOJIOTHUYCCKasA Ta6HI/IIIa, KOJUICKIIHA ((CDOpMI:I COXPAaHHOCTH HCKOIIAaCMbIX

ZKHUBOTHBIX U paCTeHHﬁ>).

Jlabopamopuvie u npakmuyeckue padoomoi:

[Ipaktuueckas padora Ne 1. «M3ydyeHue HUCKOIMAaeMbIX OCTATKOB pAacTeHUH U
YKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcust « DBOTIOLNS OPraHUYECKOT0 MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN

WJIM KpaeBeIUECKU My3ei).

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

DKoJIoTHUsI KaK Hayka. 3ajadd W pas3/iesibl AKOJIOTHU. MeTo/Abl SKOJOTHUYECKHUX
UCCJIEOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUS OpPraHW3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, TMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  (aktopel.  Knaccuduxamus — sxonorudeckux — (HakTOpOB:
abnoTnyeckue, OMOTUYECKHE W aHTPOIOTEeHHbIE. JelicTBHE IKOJOTHYECKUX (haKTOPOB
Ha OpPTaHU3MBI.

AbGuotnyeckue (QakTophl: CBET, TemIepaTypa, BIaXHOCTb. DoTonepuoausm.
[Tpucnoco6ieHus: opraHu3MoOB K JeHCTBUIO abnoTuyeckux (paktopoB. buomornueckue
PUTMBI.

buotnueckue ¢dakTopel. Buibl OMOTHYECKHMX B3aUMOJAECUCTBUI: KOHKYpPEHIIMS,
XHUIIHUYEeCTBO, cuMOM03 u ero ¢opmel. [lapasutusm, Koomepausi, MyTyajJu3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHne OMOTHYECKUX B3aWMOJCUCTBUN IJIsl CYIISCTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEePUCTUKH MOMysiuu. OCHOBHBIE TTOKA3aTENN MOMYJISIUH:
YHCIEHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTH, MMPUPOCT, MUTpanus. JIMHaMHUKa

YUCJICHHOCTH IIOITYJISIUU U e€ peryisingus.

Jemoncmpavyuu:
TIlopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emmn», «Cpembl oOWTaHUS
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OpraHu3MoB», «CDOTOHGPI/IOIII/ISM», ((HOHYJIHHI/II/I», <<3aKOHOMepHOCTI/I pocTa

YUCJICHHOCTU NOMYJIsuU UHDY30puu-Tyhenbkny, «Ilumiesrie nenm».

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlabopatopuass pab6ora Ne 3. «Mopdomornueckne 0COOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHass pabora Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktnueckass pabora Ne 2. «[lomcy€r MIOTHOCTH TOMYNALMNA PAa3HBIX BHUIOB

pacTeHU».

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CHCTEMBI

CooOmectBo opranusMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBA,
MPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buabi-nomMmunantel. CBsi3u B OMOLIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [loHsITHE 00 SKOCHCTEME M OMOTEOIIEHO3E.
OYHKITMOHAIBHBIE KOMITOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BeliecTs 1 MOTOK SHEPTUH B dKocucTeMe. Tpodudeckue (MUIleBbie) YpOBHU
skocucTeMsbl. [lumessie menmu u cetr. OCHOBHBIEC MOKAa3aTEIN YKOCHUCTEMBI: OHoMacca,
MPOJYKIMA. IKOJOTUYECKUE MHPAMHJIBI: TMPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMUYMBOCTD, CAMOPETYIISIUS, pazButue. CyKieccus.

[IpupogHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOTO
WJIH IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATrpO3KOCUCTEMBI. Yp603K0CUCTEMBI.

buonornyeckoe v X031 CTBEHHOE 3HAYECHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasne kak (QakTtop ycTtoiumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HO0Opa3us Ha 3emMIie.

VYuenue B.U. Bepaanckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero QyHkiuu. OcobOeHHOcTH Ouochepbl Kak TIIOOATBHOU
sKOcUCTEMBI. /[[nHaMuueckoe paBHOBeCUE U oOpaTHas CBs3b B Orochepe.

KpyroBopoTsI BelecTB 1 OMOre0XMMUYECKUE IIUKIIBI DIIEMEHTOB (YIriiepoja, a30Ta).

3oHanbHOCTEL Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.
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YenopedecTBO B Onochepe 3emiin. AHTPOIOTeHHBIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE SKOJOTHIECKHE TTPOOIIEMBI.

CocyiecTBoBaHe MPUPOJBI U yeroBedecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak
OCHOBa ycTtoiunBocTH Ouoceprl. OCHOBA paIrMOHATIBLHOTO YIIPABJICHUS MPUPOIHBIMU

peCypCaMu U UX UCITIOJIb30OBAHHC. I[OCTI/I)KCHI/IH OMOJIOTHHU H OXpaHa MMpUpPOIHLI.

Hemoncmpauyuu:

llopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.1. Bepnaackuii.

Tabauywl u cxemwi: «Iluiessie nenmny», «buolenos: cocraBu CTPYKTYpay»,
«IIpupoansie COOOIIECTBAY, «Uemnu OUTaHUS, «DKosoruyeckas
nupamugar,«buochepa u 4vemoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOIO JIECa,
«2KocHucTeMa XBOMHOrO Jiecay, «brnoreHos Bojgoémay, «ArpoueHos», «[IpumepHsie
AHTPONOTECHHBIC BO3JCUCTBUS HA IPUPOY», « BaxkHeNne NCTOYHNUKY 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BakHeWIas coCTaBisOImas OHochepb,
«®Daktopel  nmerpamauuu  nouB»,  «llapuukoBbii  3ddexkT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arps3HeHuss Ouochepb», «OOmas crpykrypa Ounochepb»,
«Pacnipoctpanenue xuzHu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 0uocgepe», «KpyroBopor a3zora B IpuUpoae».
Obopyoosanue: Mopaenb-anmmukanus  «Tunuunele  OWOIEHO3BI», repbapuii
«PacTtutenbHble coodiiecTBay, kKoyekuun «buoneHosy, «Bpenurenu BaKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYpP», TepOapun U KOJJIEKIUN PAaCTEHUN U JKUBOTHBIX,
IpUHAAJIeKAIINE K Pa3HBIM 3KOJOTUYECKUM IpynnaM ogHoro Buaa, KpacHas kHura
Poccuiickori  ®enepanmn, W300paKEHHUs] OXPAHIEMBIX BHUIOB pACTEHUUW U

ZKHNBOTHBIX.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
110 BUOJIOI'MU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

CornacHo ®I'OC COO ycranaBiauBaioTcsi TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS
Oo0yJaroIMMHUCST ~ MPOrpaMM  CpelHero  oomero o0pa3oBaHUSA:  JIMYHOCTHBIM,

MCTAIIPpCAMCTHBIM U IIPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JMYHOCTHBIX pE3yJNbTATOB OCBOCHUS mpeameTra «buosorus»
BBIICJICHBI  CJICAYIOIIME COCTABISIONIME: OCO3HAHME OOYYaIOIIMMUCS POCCUMCKOM
IPaXIAHCKOM HMIAECHTUYHOCTM — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIIPE/ICTICHUIO, HAJTMYUe MOTUBAIIMU K OOYYEHUIO OMOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaauLMK  pa3BUTUS OHUOJOTUYECKOTO 3HAHUS, TOTOBHOCTb U
CIIOCOOHOCTh 00YYaroUuXcsi PyKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH I[EHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, TPHUCYIIUMH CHUCTEME OHOJIOrHYecKoro oOpa3oBaHMUS,
HaJIMYue SKOJIOTMYECKOr0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IEU U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3ysnbTaThl OCBOCHMS mnpeamera «buonorus» gocrurarorcs B
€IUHCTBE Y4yeOHOM M  BOCHUTATEIBHOM  JIESITEIBHOCTM B  COOTBETCTBUU C
TPAJAULIMOHHBIMA POCCUMCKUMHU COILMOKYJBTYPHBIMU, HCTOPHUYECKUMU M JTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIECTBE TMpaBUJIaMU U HOPMaAMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAaHHUS U
CaMOpAa3BUTHS, PA3BUTUSL BHYTPEHHEW MO3ULHMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA
K 3aKOHY M NPaBOINOPAJNKY, YEJIOBEKY TPYyJa WU CTapLIEeMy ITOKOJIEHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KyJIbTYPHOMY HACICIUI0 U TPAJAULUSAM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickori denepanuu, MpUPOAE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4dyeOHOro mnpeamera «buosorus TOIKHBI
OTpaxaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromIuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX

OpHUEHTALIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIUX TPAAULIMOHHBIM
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OCHHOCTAM pOCCHﬁCKOFO O6H_I€CTBa, pacmiupCHUC J>XKU3HCHHOI'O OIIbITa W OIIbITa
ACATCIBHOCT B IIPOLCCCEC pPCAIU3allM OCHOBHBIX HaHpaBJIGHI/Iﬁ BOCIUTATECIBHOM

ACATCIBbHOCTH, B TOM YHUCJIC B 4HaCTH.

1) rpakIaHCcKoOro BOCIMTAHMS:
e Cc(HOPMHPOBAHHOCTh TI'PAKIAHCKOW IMO3MIMU OOYYAIOIIErocsl Kak aKTHBHOTO MU
OTBETCTBEHHOTO WJICHA POCCHICKOI0 00IIIeCTRa;
® OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTCH, YBa)KeHHUE

3aKOHaW MPABOMOPSAKA;

® TOTOBHOCTh K COBMECTHOM TBOPYECKOH ACATEIHHOCTH MPHU CO3JAHUU YICOHBIX
MPOCKTOB, PEIICHHMH YYeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
OMOJOTHYECKUX IKCIIEPUMEHTOB;

® CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3UIIMIO MO OTHOLICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €E;

® YMCHHE YYHUTHIBATh B CBOUX JCHCTBUSAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH YOCKICHUSIMU, KyJIbTYPHBIMH [ICHHOCTSIMH U
COIMAJTBHBIM TIOJIOKCHHUEM;

® TOTOBHOCTH K COTPYJIIHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHUS YUCOHBIX,
MO3HABATENIbHBIX M MCCIEIOBATEIbCKUX 3a]a4, YBAKUTEIHLHOTO OTHOIIEHUS K
MHEHHIO OMIMOHEHTOB TMPH OOCYKIECHUU CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COJIep KaHUS;

® TOTOBHOCTb K TYMAaHUTAPHOM M BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) MaTPUOTHYECKOT0 BOCITUTAHMSA:

e chopMHUPOBAHHOCTh POCCHUUCKON TPAKIAHCKONH HJICHTHYHOCTH, MATPHOTH3MA,
YBOXEHUSI K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTHM Tmiepen PoaunHoi,
TOpAOCTH 3a CBOW KpaH, cBOXO PoanHy, CBOM S3BIK M KyJIbTYpY, IPOLUIOE
HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

® [ICHHOCTHOE€ OTHOUICHHE K MPUPOAHOMY HACIECAUIO M MAMATHUKAM IPHUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

® CIOCOOHOCTH OIIEHMBATh BKJIAJI POCCUHUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
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OWOJIOTHY, TTOHUMAHUS 3HAYCHUS OWOJIOTMH B IO3HAHUM 3aKOHOB TPHUPOJBI, B
YKU3HH YEJIOBEKa U COBPEMEHHOTO OOIICCTBA;
e wujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KEHHIO u 3amure (OTedecTsa,

OTBCTCTBCHHOCTD 34 CT'0 Cy,Z[L6y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCTIMTAHMS

® OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCHMCKOTO HAPOJA;

e Cc(hHOpMUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOIO
MIOBEJICHUS;

® CIOCOOHOCTh OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

® (OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO Oy IyIIIETro;

® OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISAM, CO3[JaHUI0 CEMbU Ha OCHOBE

OCO3HAHHOT'O IIPHUHATHA I.[CHHOCTGﬁ CEMEHHOM JKM3HM B COOTBETCTBHU C

TpaauusiMu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHHUS:

® DOCTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsS OICTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUI;

® [IOHMMAaHHE AMOIIMOHAILHOTO BO3ACHCTBHUSA JKMBOW MPUPO/IbI U €€ 1ICHHOCTH;

® TOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE

IMPOSABJIATL KA4CCTBA TBOpquKOfI JIMYHOCTH,

5) ¢pusuveckoro BocnuTaHus, (GOpPMHPOBAHMA  KYJIbTYPbl 30POBbSI W
IMOIUOHAJIBHOTO 0JIATONOTYYHS:
® [IOHMMaHUE W peaju3alus 3I0POBOT0 M Oe30MmacHoro obdpasa Ku3HHU (370pOBOE
NUTaHue, COOJIOJIEHNE THTHCHWYECKHX MpaBUI M HOPM, COalaHCHPOBAHHBIM
PEXKUM 3aHITHH M OTIbIXa, PETyisipHas (U3MYecKass aKTHBHOCTH), OEpPEeXHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;
® TIOHMMaHWE IIEHHOCTHU MPaBWJI UHANBUIYATEHOTO U KOJJIEKTUBHOTO O€301MacHOTO
MOBEICHUS B CUTYAIHIX, YTPOKAIOMIUX 3IOPOBBIO U KU3HU JIFO/ICH;
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® OCO3HAaHUE TIOCJIEJACTBUA W HENPUATHS BPEAHBIX NPUBBIYEK (YyHOTpEOICHHUS

QJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

6) TpyA0BOIr0 BOCIIMTAHMA:
® TOTOBHOCTbH K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBA, TPYI0IOOHE;

® TOTOBHOCTh K aKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOW U  COLMAJIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, TUIAHUPOBATH M CaMOCTOSITEILHO
BBIIIOJIHATH TAKYIO I€SITEIIBHOCTB;

® UHTEpeC K pa3nuyHbiM cdepaM MOpodecCHOHATBHOM JeATENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbBIOOpP Oyaymeld mnpopeccun W pealnu30BbIBATh
COOCTBEHHbIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh U CIIOCOOHOCTb K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTKEHUU

BCEH JKU3HU,;

7) 3K0JIOrHYeCcKOro BOCIIMTAHMS

® DSKOJIOTHYECKHU 11eJ1IeCO00pa3HOEe OTHOIIEHUE K MPUPOAEC KaK HCTOUYHHMKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

® T[IOBBIIICHHE YPOBHS DKOJOTUYECKOW KYJbTYphl: MPUOOPETEHUE  ONBITA
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKA HX BO3MOXKHBIX IOCIEICTBUI IJIs
OKPY>KAIOIIEH CPEIBI;

® OCO3HaHUE TJ00AIBHOTO XapakKTepa OHKOJOTMUECKUX MpoOJeM U MyTed uX
pelieHus;

® CIOCOOHOCTH MCTOJB30BaTh MPUOOPETAEMbIC MPU U3YYCHUH OHOJIOTHH 3HAHUS U
YyMEHHUSI  TpU  PEIICHUH  TOpoOJjieM,  CBSI3aHHBIX C  pallMOHAIbHBIM
MPUPOJIONIONB30BaHUEM  (COOIIOJICHUE TpaBWUJ  TIOBEICHHS B MPUPOJIE,
HaIpaBJICHHBIX HAa COXPAHEHHE PABHOBECUSI B JIKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

® AKTUBHOE HENPUATHE JNCHUCTBUU, MPUHOCSIIUX BPEH OKPYXKAOUIEW MPUPOTHOU
cpene, yMEHHe TPOTHO3UPOBATh HEOIArOMPUATHBIE YKOJIOTHIECKUE TIOCIEACTBUS
MpPEANPUHUMAEMBIX JEUCTBUI U IPENOTBPAIIATh UX;

¢ HaJIM4YUC PA3BUTOIO ISKOJOTIMYCCKOI'0 MbIIJICHUA, AKOJIOTHYECKOM KYJbTYPBI,
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OIIbITa ACATCIBHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMCHUA
PYKOBOIACTBOBATLCA HUMHU B HO3H3B3T€JII>HOI>1, KOMMYHI/IKaTI/IBHOﬁ 151
counaanoﬁ IMPAaKTUKC, T'OTOBHOCTHK Yy4YaCTHUIO B HpaKTquCKOﬁ ACATCIIBHOCTHU

AKOJIOTUYECKOM HaIIpaBJICHHOCTH,

8) eHHOCTH HAYYHOTO MO3HAHMS:

e c(hHOpMUPOBAHHOCTb  MHPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO HA JTMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MHPE;

® COBEpIICHCTBOBAHUE A3BIKOBOM W YWUTATEIbCKOW KYyJIbTYpPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEXY JIFOJIbMH U MIO3HAHUS MUPA;

® [IOHMMaHHE CcHeU(UKKA OHOJIOTMM KaK HayKH, OCO3HaHUsi €€ pojau B
(GOopMUPOBAaHUH PALMOHATILHOTO HAYYHOT'O MBILIUIEHUS, CO3JIaHUU LIEJIOCTHOTO
IpeJCTaBlICHUs 00 OKpY)KarolleM MHUpPE KaK O €IMHCTBE MPUPOIbI, YeIOBEKa U
OOIIECTBa, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH M pPEIICEHUH MpoOJIeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

e yOEXIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIsl COBPEMEHHON LMBUIM3ALUU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3[JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh PECypCHbIE MPOOJIEMBbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEN BBIX0/1a U3 TJIOOABHBIX YKOJIOTMUYECKUX MPOOJIeM U
oOecrieyeHusi Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  palUOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

® 3aWHTEPECOBAHHOCTDH B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUH B IIENIAX MOBBIILICHUS
oOIIel KyJNbTYphl, €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, KaK COCTaBHOM YacCTH
(GYHKUIHMOHAIBHOM TpaMOTHOCTU OOydYaroumuxcsi, (GopMHUPYEeMOM MpU H3YYEHUU
OMOJIOTHH;

¢ [IOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WHCIOJb30BaTh IMOJy4YaeMble 3HAaHUS [UJI aHalu3a Hu
OOBSICHEHHSI SBIICHUI OKPY’KAIOIIEro MUpPa U MPOUCXOIALUINX B HEM M3MEHEHHH,

YMCHHUC JICJIaTh 000CHOBAHHBIE 3aKJIFOYEHHS Ha OCHOBE HAayYHBIX (I)aKTOB u
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UMEIONINXCS JaHHBIXC [EJIbI0 TIOMYyUYEHUS TOCTOBEPHBIX BHIBOJIOB;

® CrIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIB30BaTh OHOJOTUYECKUE 3HAHUS IS
PEIMICHUATIPOOIIEM B pEATbHBIX KU3HCHHBIX CUTYAIHSX;

® OCO3HAaHWE IIEHHOCTH HAYyYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M HUCCIIEIOBATENBCKYIO JEATEIHPHOCTh HHINBUTYabHO U B TPYIIIIE;

® TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IOJIYYCHUIO HOBBIX 3HAHWHA 1O OWOJIOTHHU B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCT51MI/I.

METANIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHble pe3ybTaThl OCBOCHHSI yueOHOro rmpeamera «buonorusy»
BKJIFOYAIOT: 3HAUYMMBIE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOIIUXCS
MEXIUCITUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYyYHbIE TOHATUS, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB ITO3HAHUS, UCIIOIh3YEMBIX
B ©CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBICHWE, MPOIECC, CUCTEMa, HAyJHBIN
dbakT, NpPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIEeI0BaHUE,
HaOIIOICHUE, M3MEPEHHUE, DKCIIEPUMEHT U APYTHX ), YHUBEPCAbHBIC yUeOHbIC TCHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIC), o0ecreunBaroIIme
dbopmupoBanre (PYHKIMOHATBHOW TPAMOTHOCTH U COIMAIBHOW  KOMIIETEHIIUU
oOyyJarommxcs, CIOCOOHOCTH 0o0yJaroImmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHMS ¥ YHUBEpCAJbHBIC Y4YCOHBIC

JIEUCTBYS B MIO3HABATEIIBHON U COLUMAIIbHOU ITPAKTHUKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIEC Y4eOHbIE JEHCTBUS
bazoevie nocuueckue oeiicmeus:

® CaMOCTOSITENIBHO (DOPMYITUPOBATh U aKTyaATM3UPOBATh IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

® UCIIONB30BAaTh TPHU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINIJICHUS
(ananu3a, CMHTE3a, CpaBHEHUS, KJacCU(UKAIIMN, 0000IIEHHS ), PACKPBIBATH CMBICTT

OMOJIOTMYECKUX MOHATUN (BBLACIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIUBAThH
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CBSI3U C APYTUMH MOHITHUSIMHU);

® OIpenensaTh LeNH JAESTEIbHOCTH, 3aJaBas mapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHSI,COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTH C IIOCTABICHHBIMU LIEJSIMU;

® JCIOJb30BaTh OMOJIOTMYECKHE MOHATHUSA IJs1 OOBACHEHUS (PAKTOB U SBIICHUHN
YKUBOUIIPUPOJIBI,

® CTpPOMTb JIOTUYECKUE PACCYKIECHUS (MHAYKTUBHBIE, 1€yKTUBHBIE, [10 aHAJIOTUN),
BBISIBIIAITH 3aKOHOMEPHOCTH M INPOTHUBOPEUYUS B PACCMATPUBAECMBIX SIBJICHUSX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

® IIPUMEHATH CXEMHO-MOJIENIBHBIE CPEICTBA ISl NPEACTABIEHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIEHUH B H3y4aeMbIX OHOJIOTUYECKUX OOBEKTax, a TaKxKe
IPOTUBOPEYMI PA3HOrO pPOJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALUOHHBIX
VMCTOYHUKAX;

e pa3pabaThiBaTh IUIAH pELIEHUS NPoOJeMbl € YYETOM aHalIM3a MMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHMBATH COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKU ITOCIIEACTBUN IEATEIBHOCTH;

® KOOPAMHHUPOBATH U BBINOJHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

¢ DPAa3BUBATb KPCATUBHOC MBIIIJIICHHUC ITPHU PCIICHNHN JKU3HCHHBIX HpO6J’IGM.

bas3zoevie uccnedosamenvckue oelicmeusn:

® BIAJETh HaBbIKAMHU Y4E€OHO-MCCIIEIOBATEIBCKOM W TPOEKTHOW JesATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY  METOJOB  pElIEHUs  NPaKTUYECKHX  3a/ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB ITO3HAHUS;

® JCNOJIB30BAaTh PA3JINYHbBIE BUJbI IEATEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHMS,
ero MHTEepIIpeTalluy, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B YU€OHBIX CUTyalUsiX, B
TOM YHUCJIETIPU CO3/IaHUHU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

e (GopMUPOBATh HAYYHBIM TUIN MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,

KJIIOYCBBIMH IMOHATUAMHAU U METOJAMH,
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e CTaBUTh M (QOpMyIHUpOBaTh COOCTBEHHbIE 3aJayd B 00pa3oBaTeNIbHON
NeSATEeIbHOCTUH KU3HEHHBIX CUTYAIIUIX;

® BLISIBISATH IPUYMHHO-CIEIACTBEHHBIE CBSI3M M aKTyaJIu3WpoOBaTh 3ajauvy,
BBIJIBUTAaTh TUNIOTE3Y €€ pEICHMs, HAXOIUTh apryMEHTBI IIJIsi JI0KA3aTelbCTBA
CBOMX YTBEPKJICHMI,3a7]aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

® AHAIM3UPOBATH MOJIYYECHHBIE B XOJI€ PEIICHUS 3aJa4l PEe3yibTaThl, KPUTHUECKU
OIICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

® J1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

® OCYIIECTBIISITh II€JICHANPABICHHBIM TIOMCK TEpeHOca CPEICTB U CIOCOOOB
NEeUCTBUS B TPOPECCUOHATIBHYIO CPELY;

® yMeTh IMEPEHOCUTh 3HAHMUS B TMO3HABATEIBHYI0 M MPAKTUYECKYIO OOJAcCTU
KU3HEACATEIbHOCTH;

® yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001IacTel;

® BBIJIBUTaTh HOBBIC UJICU, TIPEJIaraTh OPUTMHAIBHBIE MOJIXO/IbI U PEIICHUSI, CTABUTH

HpO6H€MBI " 3aa49M1, OOITYCKAOIHEC aJIbTCPHATHUBHBIC PCUICHM.

Paboma c ungpopmavueii:

® OpPUEHTHPOBATHCA B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (TEKCTe yueOHOTO
MOCOOHsS, HAyYHO-TIOMYJSIPHOW JHTEepaType, OHOJIOTHYECKUX CIIOBapsAX W
CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax nMaHHBIX, B HTepHETE), aHANIM3UPOBATH
WHOOPMAITUIO PA3TMYHBIX BHUAOB H (GOPM TPEACTABICHUS, KPUTHUYCCKH
OIICHUBATh €€ JOCTOBEPHOCTh HHETIPOTUBOPEUNBOCTD;

e (dopmynupoBaTh 3aMpOChl U TMPUMEHSATH PA3IUYHBIE METOJbI TMPU TOUCKE U
otbope Ounosornueckoi nHGOpMaIUl, HEOOXOIUMOMN VISl BBITIOJIHEHUST YUeOHBIX
3amad;

e mpuoOpeTaTh OMBIT  HUCIIOJB30BAHUS  WMH(POPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh  KYJNbTYPy AaKTHBHOTO  HCITOJIb30BaHUS
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

® CaMOCTOSITEILHO  BBIOMPATH ONITUMAJTHHYIO dbopMy  TIpeCTaBICHUS

ouonoruueckor HHPopMaIu (CXeMbl, rpapuKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKU
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U Jpyroe);

WCITOJI30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPH pabOTE C OMOJOTHYSCKOM
uH(pOpMaIei: IPUMEHATh XUMUYECKHUE, (PU3NIECKHEe W MAaTEMaTHICCKUE 3HAKU
U CUMBOJBL, GopMynbl, abOpeBHATypy, HOMEHKIATYPY, HCIOJIb30BaTh U
peo0pa3oBhIBATE3HAKOBO-CUMBOJIMUECKHIE CPEICTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUSA W 3alUTHl HH(POpMaIUK, WHOOPMAITMOHHON

0€30ITaCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC ACCTBUS

Obwenue:

OCYUIECTBJISITh ~KOMMYHHUKAallMM BO  BceX cdepax IKH3HU, AKTUBHO
y4acTBOBaTh B JUAJOre WM JHCKYCCHUM IO CYHIECTBY OOCYXIaeMOW TEMBbI
(ymMeHue 3aJaBaTh  BOIPOCHI, BBICKA3bIBaTh  CYXJIEHUS  OTHOCHTEIBHO
BBITIOJIHEHUS NPEAJIAraeMON 3a/a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB AHAIIOTA U JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYallUH,
YMETh CMATYaTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJAJIeTh PA3IUYHBIMM CHOCOOAMM OOIEHUS W B3aUMOJEHCTBUS, NOHUMATH
HAMEpPEHMUs JPYIrUX JIIOACH, IMPOSBIATH  YBAXUTEIBHOE OTHOLIEHUE K
co0eceTHUKY UB KOPPEKTHOM hopMe (PopMyTnpoBaTh CBOM BO3PAKEHHUS;
pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3pEHHS] C HCIOJb30BAHHEM

SA3BIKOBBIXCPCACTB.

Coemecmmuas oesamenbHOCmMb:

MOHUMAaTh M HWCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJAHOW W WHAWBUIYAJTbHOM
paboThl mNpH  pelmIeHHMH  OMOJOTHMYECKON  mpoOjieMbl,  0OOCHOBHIBATh
HEO0OXOMMOCTh TPUMEHEHUS TPYITOBBIX (POPM B3aMMOJICHCTBUSI TIPU PEUICHUU
y4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKy W METOJbI COBMECTHBIX JEHCTBHH ¢ Y4ETOM O0OImUX

HHTCPCCOBH BO3MO>KHOCTEH Ka)KI0ro 4JicHa KOJIJICKTHBA,
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® [IpUHMMATh  LEIM  COBMECTHOM  JACATEIBHOCTH,  OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JEUCTBUA IO €€ NOCTH)KCHHMIO: COCTaBJIATh IUIAH JEHCTBUH,
pacmpenenartb poiu ¢ Y4ETOM MHEHHH YYaCTHUKOB, OOCYXIaTh pe3yJabTaThl
COBMECTHOI paboThI;

® OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKI0TO YYACTHHKA KOMaH/Abl B OOLIMIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

e IpeljaraTb HOBBIE MPOEKTHl, OLEHUBATh MAEH C TMO3UMLUMWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

® OCYLICCTBIATh IIO3UTUBHOE  CTPATErMYECKOE IIOBEICHUE B  Pa3JIMYHBIX

CUTyalu:AaXx, IPOABJIATE TBOPUCCTBO U B006pa}i(€HI/I€, OBITH HMHHUIIWMAaTHUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopzanuzayus:
® UCIIOJI30BaTh OWOJIOTMUECKHE 3HAHWSA JUIS BBIABICHHUS TMPoOOJIEeM U UX
PEIICHUSB )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;
e BBEIOMPATHh HA OCHOBE OMOJIOTMYECKUX 3HAHHWH IEICBBIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JIEHCTBUSIX M TOCTYMKAaX IO OTHOIIECHUIO K YKUBOW TMPHUPOJIEC, CBOEMY
3JIOPOBBIO U 3IOPOBBIO OKPYIKAIOIINX;
® CaMOCTOSITEIbBHO OCYIIECTBJISTh IMO3HABATEIIbHYIO JI€ATEIbHOCTh, BBISBIISTH
po0JIeMBbI, CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbHOMN
NEATSTLHOCTH M )KU3HCHHBIX CUTYaIIHSIX;
® CaMOCTOSITEIbHO COCTABJISITh IUTAH PEIICHUS MPOOJIEMBbI ¢ YYETOM HUMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATMOYTCHUIA;
JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;
® pacCHIMPATH PaMKH Y4EOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
® JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a pelIcHHUE;

® OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

® CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIUPOKOW IPYIUIMU B Pa3HBIX

001acTax 3HaHUM, NOCTOSHHO IMOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII
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YPOBEHb.

Camokonmpono:
e J1aBaTh OLICHKY HOBBIM CHTyalHsM, BHOCUTH KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJIBTATOB LIENSAM;
® BJAJeTh HaBBIKAMH IMO3HABATEIbHOM pe(reKkcHu Kak OCO3HAHUS COBEPIIAECMBIX
JEUCTBUM W MBICIUTENBHBIX IPOLECCOB, HX PE3YyJIbTaTOB M OCHOBAHWM,
UCIIOJIb30BaTh MNPUEMBI peQUIEKCHM Il OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO
peneHns;
e yMEThb OLCHMBAaThb PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEMIEHHS [0 MX
CHIDKEHHIO; IPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB

ACATCIIBHOCTH.

Ilpunamue ceba u opyzux:
® TIPUHUMATH CeOs, MOHUMAas CBOM HEOCTATKH U JOCTOMHCTBA;
® [IPUHUMATh MOTHUBBI U QPTYMEHTHI IPYTUX IIPH aHAIIN3E PE3YIbTATOB CSITEILHOCTH;

® TIpU3HABaTh CBOE MPABO M MPABO JPYTUX HA OIMIHUOKH;

® pa3BUBATb CITOCOOHOCTH ITOHUMATh MUP € HO3UIHU APYIOoro 4€jaI0BCKa.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienupuueckue uisi yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHUS, YMEHMs M CHOocoObl JAEWCTBUA 1O OCBOCHHMIO, MHTEpPHpETalud U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JIEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HaHUS U
NPUMEHEHUIO 3HAaHUN B PA3NIMYHBIX YYEOHBIX CHUTyallUiX, a TaKKe B pPeabHBIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mnpenMeTHbie

pe3yJbTaThl MPEACTABICHBI IO TOJaM 00yUYCHHUS.

[IpeameTHBIC pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buomorus» B 10 kiacce
JIOJIKHBI OTPAXKATh:

L C(bOpMI/IpOBaHHOCTB 3HAaHUU O MECTE U poiau OHOJIOTUH B CHCTEME HAay4YHOI'O

3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHUM COBPEMEHHOW €CTECTBEHHO-
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HAay4YHOM KapTHUHBI MHpa U HAyYHOI'O MHMPOBO33PEHHs, O BKJIAAEC POCCUMCKUX H
3apyOeXHBIX YUYEHBIX- OHOJIOTOB B PAa3BUTHE OHOJOTUH, (YHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JIJISl pEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOJOTUYECKMX TEPMUHOB U MOHSATUM: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oiau3M (OOMEH BEIIECTB M IPEBpALICHUE IHEPIHH),
romMeocTa3 (camMoperyssiiiusi), YypOBHEBash OpraHu3alusi KUBBIX CHCTEM,
CaMOBOCIIPOU3BE/ICHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT
U Pa3BUTHUE;

YyMEHUE u3JaraTb OWOJOTMYECKWE Teopuu (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IEHTpalbHas JOrMa MOJEKYJIspHOW Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H.W1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
NPOUCXOXKJIEHUA KyJIbTypHbIX pacteHuii H.M. Baswioa), onpenensirb
I'PaHULIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJAMHU HAy4YHOrO TO3HAHUS B OMOJIOTMH: HAOJIIOJCHHE U
ONKMCAHME JKHUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alys U MPOBEACHUE
OMOJIOTMUECKOT0  3KCIEpUMEHTAa,  BBUIBM)KEHHWE  THUIIOTE3bl,  BBISABIICHUE
3aBUCUMOCTH MEXKIY HUCCIEAYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJIYYEHHBIX
pE3yNbTATOB, MCIHOJIb30BAHHBIX HAYYHBIX [OHSATUH, TEOpPUA M 3aKOHOB,
yYMEHUE JIeJlaTh BbIBOJbI HA OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IpolIecCOB: OOMEHA BEIIECTB M MPEBPALICHUSI SHEPIUH B KJETKe, (POTOCUHTE3A,
IJIACTUYECKOT0 W SHEPreTMYecKoro oOMEHa, XE€MOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOKEHHUSA, HWHAUBUIAYAIBHOIO PpAa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHATh IMOJyYCHHbIE 3HAHUS JUISI OOBSICHEHHS OHOJOTMYECKUX
IIPOLIECCOB U SIBJICHWUM, JJISI IPUHITUA NPAKTUYECKUX PELIEHUN B ITOBCEIHEBHOM
KU3HU C LEJIbI0 o0ecrieueHus: OE30MacCHOCTU CBOEr0 3JI0pOBbS U 3740POBbS
OKPY>KaIOIIUX JIFOJIeH,COOMI0OACHUS HOPM IPAMOTHOTO TOBEJCHHS B OKPYKarOIIen

MIPUPOTHON Cpefie, MOHUMAaHUe HEOOXOAUMOCTH HCIOJIb30BaHUS JIOCTHKEHUN
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COBpEMEHHOW  OWoJIOorMM W OWOTEXHOJNOTMH I  PaIMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

® yMEHHE pelIaTh dJIEMEHTapHbIe TEHETUYECKUE 3a]]a4d HA MOHO- U JUTUOPHUIHOE
CKpeIllMBaHUe, CICTUICHHOE HACJICJOBAHHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs I TIpeIcKa3aHusl HACIe0BaHUs TPU3HAKOB y OPTaHU3MOB;

® YMEHHUE BBINOJHATH JAOOPATOPHBIE W NPAKTUYECKHUE padOTHI, COOIIOAATH
IpaBUJIa MpU padoTe ¢ Y4eOHBIM U JJA00PaTOPHBIM 000PYAOBAHUEM;

® YMEHHE KpPUTHYECKM OLEHUBaTh M  HHTEPIPETHUPOBATH  HHPOPMALUIO
OMOJIOTHYECKOTO COJIEp’KaHus, BKIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUA U3
pa3iMuYHBIX HCTOYHWUKOB (CpelcTBa MaccoBod wuH(pOpMmammu, HaydHO-
HOIYJISIPHbIE MaTE€pUalibl), STUYECKUE ACIEKThl COBPEMEHHBIX MCCIIEIOBaHUN B
ouonornu, MEANIMHE, OMOTEXHOIOTHH;

® YMEHHE CO3/1aBaTh COOCTBEHHbIC NMHUCHMEHHBIE U YCTHBIE COOOLIEHMs, 00001Ias
OMOJNIOTMUYECKYI0 HMH(POPMAIMI0 M3 HECKOJbKUX MCTOYHHUKOB, T'PaMOTHO

MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 kiacce
JOJKHBI OTPaXKaTh:

e c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ U POJIM OMOJIOTMM B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa M HAYYHOIO MHPOBO33PEHHS, O BKJIAAE POCCUMCKUX H
3apyOEKHbIX YYEHBIX- OHOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIHOHATBHOU

I'paMOTHOCTH 4YCJIOBCKA AJIA PCHICHUA ) KM3HCHHBIX 3a/1a4,

® yMEHHUE PACKPBIBATh COJEPKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHSTHM: BHII,
MONYJISIIUsS, TEHO(OHI, DBOJIIOIHUSA, ABMXKYIIHE CHIIbI ((DAKTOPHI) SBOJIIOIHUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, HYKOJOTHYECKUE (aKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PpEAYyICHTHI, IEeMU MUTAHUS,
AKOJIOTHYECKas MUpaMua, OroreoreHos, ouocdepa;

® yMEHHE M3JIaraTh OWONOTHYEeCKHe Teopuu (dBosroronHas teopus Y. /lapBuHa,

CUHTETUYECKAsl TEOPHUS BOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apObIIIEBOTO
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cxoactea K.M. bopa, depenoBaHusi TJIaBHBIX HalpaBlICHUW W NyTeH
seomonm - AH. CeseproBa, yuenus o Owuochepe B.U. Bepnaackoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM,;

YMEHUE BIIAJIETh METOJaMU HAay4YHOTO MO3HAHUA B OWOJIOTHH: HAONIOACHUE U
OMMCAHWE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alys U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABWKCHUE  TUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXIY HCCJIEAYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJIYYCHHBIX
pE3yJIbTATOB, WCMOJIb30BAHHBIX HAYYHBIX T[OHSATHUWA, TEOPUA U  3aKOHOB,
YMEHHUE JeJIaTh BBIBOJIbI HA OCHOBAaHWUH MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TNPU3HAKH CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSLHUN, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U 3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpPA, BUJ00OpA30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JI€WCTBHS HKOJOTHYECKHUX (DAKTOPOB Ha OpPraHu3Mbl, IepeHoca
BEIIECTB M IIOTOKAa JHEPTUM B DKOCUCTEMAX, AHTPOIIOIE€HHBIX W3MEHEHUU B
HKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEILIECTB W OMOre€OXMMHUYECKHUX
LMKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TOJYYCHHbIC 3HAHUS [JIi OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JJISl TIPUHATUS NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
XKU3HH C LeNbl0 oOecrieueHrs O€30MacCHOCTH CBOEro 3I0pPOBbS M 310POBbS
OKPYKAIOITUX JIFO/ICH,COOTIOACHUST HOPM IPaMOTHOTO MOBEJICHUS B OKPYKaIOIIeh
NPUPOAHON cpejie, MOHUMAaHUEe HEOOXOAMMOCTH MCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH TSI PAIMOHAIBHOTO TPUPOIONOIb30BaHNUS;

yMEHHUE peliaTh dSJEeMEHTapHbIE OMOJOTUYECKHUE 3a/ladd, COCTAaBJISATh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMAX (LIeNH MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TIPAKTUYECKHE pabOThl, COOIIOAATH
npaBuia npu paboTe ¢ yueOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTUYECKH OLEHMBaTh W  UHTEPHPETUpPOBaTH  MH(MOpMAIUIO
OMOJOTMYECKOIO COAEPKaHUsA, BKJIIOYAIOLIYI IICEBJOHAyYHbIE 3HAHUS U3

pa3iMyYHBIX HCTOYHUKOB (CpeIcTBa MaccoBoW  uH(pOpManuu, Hay4dHO-
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NOMyJISipHBIE ~ MaTepHaybl), paccMaTpuBaTh IJIO0OAJIbHBIE  DKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

® yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Ias
OMOJOTHYECKYI0O HMH(OpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB, TIPAMOTHO

WCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHoBaHue IIporpammHoe coep:kanue OcHOBHBIE BU/IBI 1€ATEJIbHOCTH DJIeKTPOHHBIE
11/;1 pa3aesioB U TEM 00yYaKOIIHXCST (undposbie)
y4eOHOro npeamera o0pa3oBaTeibHbIe
pecypchbl

Tema 1. buosiorusi Kak HaykKa

11

buosiorug B cucreme
Hayk (1 )

buonorus kak Hayka. CBsi3u OMOJIOTMH C
OOIIIECTBEHHBIMH, TEXHUYECKUMHU u
JPYTUMHA €CTECTBEHHBIMHU HayKaMH,
bunocodueit, peNurue, ITHKOM,
ACTEeTUKON u mpaBoMm. Posb Ouonoruu B
GbopMHUPOBAaHUM COBPEMEHHOW HAy4YHOU
KapTuHbl Mupa. Cuctema OMOJOTHYECKHX
HayK.

Hemoncmpayuu:

Iopmpemuwvi: Y. Iapun, I'. Mennens, H.
K. Konsnos, Ix. Yorcon u ®@. Kpuk.
Tabnuyvt u cxemvi: «MeTOAbl MO3HAHUS
YKUBOU MIPUPOIBI».

PackpbIiBaTh cojepkaHle TEPMHUHOB
Y TIOHSATUM: HAYYHOE MUPOBO33PEHHUE,
Hay4yHasi KapTUHA MHpA, HAYUHBII
METOJl, THUIOTE3a, TEOPHUS, METOJIbI
UCCIICIOBAHMUS.

XapakTepu3oBaTh OHOJIOTHIO Kak
HayKy, €€ MEeCTO U poJib Cpeau
JIPYTHUX €CTECTBEHHBIX HAYK.
IlepeuncasaTh paszaensl OMOJIOTHUU B
COOTBETCTBHUE C OOBEKTAMU U3YUECHUSI.
HaspiBaTh  BaKHEWIIME  OTPACIH
OMOJIOTHYECKUX 3HAHUW U 3aJayu,
crosiue nepen ouomorueit XXI B.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/

1.2

MeTtoabl MO3HAHUS
YKMBOU TIPUPOIBI

(19)

Meronsl 1NO3HaHUA  KUBOU  NPUPOJBI
(HabsrozieHre, HKCIEPUMEHT, OMHUCaHUE,
U3MEpPEHHUE, KJ1accupuKanus,
MOJIETTUPOBAHUE, CTaTHUCTUYECKas

PackpbiBaTh cojliepkaHlEe TEPMUHOB
Y TOHATUM: HAYYHBIH METOJ, METO/bI
UCCIICJOBAHHS.

XapakTepu30BaTh OCHOBHBbIE

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r
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https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/

00paboTKa JIaHHBIX ).
Hemoncmpayuu:
Tabauybl u cxemol:
YKABOW MPUPOIBD.
JlabopamopHhvie u npakmuueckue padomol:
[IpakTuueckas pabora No 1.
«Mcnonb30BaHuE pa3IMYHBIX METOJOB MPU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

((M@TOI[I)I ITO3HaHHUA

MCTOJbI ITO3HAHUA JKUBOU IIPpUPOILI:

HaOJII0/ICHHE, JKCIIEPUMEHT,
OIIMCAaHUE, U3MepeHue,
Kiaccudukanus, MOJIETUPOBaHUE,
cTaTHCTHYeCKas o0padoTka
JTAHHBIX.

Hrtoro yacoB mo teme: 2

Tema 2. ’/KuBble cCTEMbI H UX

2.1

buonornueckue
CHUCTEMBI, TTPOLECCHI
u ux uzydyenue (1 )

OpraHu3aius
XKuBble cucreMbl (OMOCHCTEMBI)  Kak
npeaMeTr u3ydeHus Owuosormu. OTimuune
KUBBIX CHUCTEM OT  HEOPraHU4YeCKOU
npupoasl. CBoiicTBa OHOCHCTEM H HX
pasHooOpa3zue.  YPOBHU  OpTraHU3alUU
onocucreM: MOJIEKYJISIPHBIH,

OPraHOUJAHOKJIETOYHBIN, OPraHW3MEHHBIMH,
MOIYJISALIMOHHO-BUI0OBOM,  AKOCUCTEMHBIN
(OHUO-TeoeHOTHYECKHH), ounocdepHbIit.

Hayku, wu3ydaronme OuocucTeMbl Ha
Pa3HBIX YPOBHAX OpraHU3aLNH.
Hemoncmpayuu:

Tabnuyvt u cxemwvi: «OCHOBHBIC MPU3HAKU
KU3HU», «YPOBHU OpPraHM3allUM >KUBOU
IPUPOJIBIY.

Mogenb monexkynsl JJHK.

PackpbIBaTh cojiepKaHUe TEPMHUHOB
U MOHATHUM: CHCTEMa, OMOJIOrn4ecKas

cucTeMa, 3JIEMEHTBI CHCTEMEI,
CTPYKTypa OHOCHCTEMBI, CBOWCTBA
KMBBIX CHCTEM, OOMEH BECIIECTB,
pa3MHOXKEHUE,  POCT,  pa3BUTHE,
HACJIEICTBEHHOCTh, = M3MEHYUBOCTD,
pPa3apaKUMOCTh, SHEPTrO3aBUCUMOCTb,
YpOBHU OpraHU3aIAH JKA3HU
(bnocucrem).

XapakTepu3oBaTh TIPUHITUTIBI
OpraHu3aIuH ounocucrem:
OTKPBITOCTb, BBICOKAS
YIOPSIIOUEHHOCTh,  CaMOPETYJISIHA,
UEPapPXUYHOCTbD.

epeuncasatn YHUBEpPCAIbHBIC
CBOMCTBA J)KMBOI'O: €IMHCTBO

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

XUMHYECKOTO COCTaBa,
pa3apaKuMoCTh, JBIDKCHUE,
roMeocTa3, pocT W  Pa3BUTHE,
HACJICICTBEHHOCTh,  M3MEHUYUBOCTD,
sBoNONMSL  (TmpUcnocoOJieHne K
U3MCHSIOIIUMCS YCTIOBHSIM).

IlpuBoauTh TIPUMEpPHl OHWOCHCTEM
pPa3HOTO YpPOBHSI OpTraHM3alluu U
CPaBHMBATBL TIPOSIBJICHHUS CBOWCTB
YKUBOTO Ha PA3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHEIE
IIPOIIECCHI, MIPOTEKAIOIITUE B
onocucremMax: OOMEH BEIIECTB U
IIpeBpaIleHNue SHEPTHH,
CaMOBOCIIPOM3BE/ICHHUE,

CaMOpETyJIALMS, pa3BUTHE.
CoOaroaath mpaBmwia OEpeKHOTO
OTHOIIICHUS K )KUBOUW MpUPOIE

Hroro vacos o teme: 1

Tema 3. Xumuueckuii cOCTaB M CTPOEHNE KJIETKH

3.1

XUMHUYECKUU COCTaB
kietku. Boma n
MHUHEPAIBHBIE COJIU

(19)

XUMHUYECKUN COCTaB KJICTKH. XHUMHUYECKHE
DJIEMEHTHI: MAaKpOd3JIEMEHTHI,
MHUKpPO3JIEMEHTh. Boma W MUHEpalbHbIE
BenecTBa. OyHKIMA BOABI U MUHEPATBHBIX
BEIIECTB B  KJETKE. [Tonnepxanue
OCMOTHYECKOIo 0OajaHca.

PackpbiBaTh cojepkaHle TEPMHUHOB
U TIOHSATHHM:  DJIEMEHTHI-OMOTECHEI,
MAaKpOAJIEMEHTBI,  MHUKPOAJIEMEHTHI;
MUHEpAJIbHbIE BEIIECTBA, MOJEKYyJa
BOJIBl KaK JIAMOJIb, BOJOPOJHBIE
CBSI3H; ruApOoGUITHHBIC u

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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Jemoncmpavuu:

Luacpammor: «Pacnipenenenne
XUMHYECKMX  JJIEMEHTOB B  HEXHUBOM
npupone», «PacnpeneneHne XUMUYECKUX
DJIEMEHTOB B JKMBOM IIPUPOIE».

Tabnuyvst u cxemvr: «llepuognueckas
TabauIa XAMHUYECKUX AJIEMEHTOBY,
«CTpoeHune MOJIEKYJIbI BOJIBD.

rupodoOHbIe BelleCcTRa.
Jloka3pIBaTh CAUHCTBO 3JICMEHTHOTO

coCTaBa KaK OJHO H3 CBOMCTB
ZKHUBOTIO.

Pacnpez[eJmTL XUMHUYCCKHUEC
OJICMCHTEI I10 Irpyniam B

3aBUCHUMOCTH OT KOJIMYECTBEHHOTO
IIPEACTABUTEIILCTBA B OPraHU3ME,
XapaKTepu30BaTh pPOJIb OTHAEJIBHBIX
JJIEMEHTOB.

BbIAIBIAATH CBA3b MEXKIY COCTaBOM,
CTPOCHUEM MOJIEKYJIBI XUMUYECKOTO
COCIMHEHHMS] U €ro (QyHKUUAMH B
KJIETKE.

3.2

benku. CocraB u
ctpoenue 6enkoB (1 1)

benku. CoctaB u cTpoeHHe OCIKOB.
AMHWHOKHUCIIOTBI — MOHOMEpBHI  OEJIKOB.
HezameHnnMmebIe U 3aMCHUMBIC

AMHUHOKHCJIOTbl. AMHUHOKHCJIOTHBIN COCTAB.
VYPOBHU CTPYKTYphl OEJIKOBOM MOJEKYJIbI
(mepBUYHas, BTOpPUYHAs, TpETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHUE
cBoMcTBa OenkoB. buonorndeckue GyHKIUU
OeJIKOB.

JHemoncmpayuu:

Tabnuyvt u cxemol: «CTpoeHUE MOJICKYIIBI
Oenkay.
Obopyodosanue:
MUKpOIpenaparsl.

CBETOBOU MUKPOCKOII,

PackpbIiBaTh cojepkaHlEe TEPMHHOB

U TOHATUM: O€NKH, TMOJUMEPHI,
MOHOMEDBHI, AMUHOKHCJIIOTBI,
nenTuAHas  CBS3b,  IOJIMIENTHU],
J€HATypaLHs.

XapakTepu30BaTh OCJIKM KaK KJacc
OpPraHu4YECKUX COCIMHEHUH;
KJaaccupuumpoBarb 1504 110
CTPOEHUIO (rmoOynsipHbIE u
bubprIIspHBIC Oenkm),

NMepevncysiTh ¥ XapaKTepu3oBaTh
(GyHKIIH OEIKOB.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/

41



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

3.3 depMeHThI — depMeHTHI — ouosoruueckue | PackpweiBaTh cojepkanue TepMuHOB | https://www.yaklass.ru
OuonornuecKue karanmuzaTopel.  CtpoeHue  depMeHTa: | M TOHATHH: (EePMEHTHI, AKTUBHBIN hitps://resh.edu.ru/
Katanmu3atopsl (1 4) | aKTUBHBIN HEHTD, cyOcTpaTHas | IEHTp, cyOcTpaTHas CHeU(pUIHOCTD,

cnerupuanocts. Kohepmentsl. Butamunsl. | kodepmeHThl, Oenku-akTuBaTOpHl | | https://interneturok.r
Otnuunst (GepMEHTOB OT HEOPTraHWYECKUX | OCIKH-UHTHOUTOPHI. u/
KaTaJan3aTOPOB. Yka3pIBaTh OTNINYMS (EPMEHTOB OT
Jemoncmpayuu: HEOPTaHUYECKUX KaTalIN3aTOpPOB.
Tabnuyet u cxemvt: «Ctpoenue pepmenta». | O0bSACHATL poOJb  (HEPMEHTOB B
Obopyodosanue: o0opy1oBaHuE TSl | QYHKIIMOHUPOBAHUM JKUBBIX CHCTEM,
MPOBENCHUS  HAONIONCHUM, W3MEpPEHUH, | B MIPOMBIIUICHHOCTH, B MEIUIIUHE, B
AKCIIEPUMEHTOB. TTOBCEHEBHOM JKM3HU YEIIOBEKA.
Jlabopamopnvie u npakmuyeckue pabomuol:

JlaboparopHass padora No 1. «UM3yuenue

KaTAJIMTUYECKON aKTUBHOCTH (hEepPMEHTOB

(Ha MpuMepe aMIIIa3bl WA KaTajasbl)y.

3.4 Yrnesoapl. Jlunuael | YraeBoabl:  MoHocaxapuael  (TUIOKo3a, | PackpeIBaTh conepikanue TepMHHOB | https://www.yaklass.ru

(149) pubo3a u Ae30KcupuO03a), JUCaxapuibl | U MOHSATHIA: YIIEBOABL | e /rresh.edu.ru/
(caxapo3a, JakTo3a) U MOJUCAXApUIbl | MOHOCAXapPU/IbI, UCaxapubl,
(kpaxmau, TJIMKOTEH, IIEJUTI0NI03a). | OJIMCaxapyabl, TIJIIOK03a, pubo3a, | https://interneturok.r
buosornveckne  (QyHKIMH  YIJICBOJOB. | A€30KcHprOO3a, caxaposa, JIakTo3a, | U/

Jlunuapr:  Tpurimnepuabl, HochoauIm b,
CTEPOUIBI. I'unpodunbHO-THAPOGOOHBIE
CBOIiCTBA. buonornueckue byHKIAN
munugoB. CpaBHEHHE YTJIEBOJOB, OCIKOB U
JUTIUOB KaK HCTOYHUKOB YHEPTHH.

JHemoncmpayuu:
Tabnuyol u cxemwl: «YTIIeBOJbBI»,
«JInmmaeny.

nesuonao3a  (Kieryarka),
Kpaxmarll, TJIUKOTEH; JIUTIU]TBI,
TpUrMIepuabl  (KUpbl,  Macia),
dbocdomunu b, CTEPOUIHI.
Xapakrepus3oBathb YIJIEBOJIBI,
JUNAJBI KaK KJIacC OPTraHUYEeCKUX
COEIMHEHUM.

KnaccupuumpoBars yrieBoasl u

MaJlbT03a,
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Obopyoosanue: 000pyZ0BaHUE JUIS | IAIUJIBI TIO CTPOCHUIO; MEPEYHCIsITh
NPOBEICHUST  HAONIONEHUH, W3MepeHui, | QYHKIMH yTIIeBOAOB U JIUIHIOB.
9KCIICPUMEHTOB. CxemMaTu4ecku U300paxaTh
CTPOCHHE  MOJIEKYJl  YIJIEBOJIOB,
JIMITTHJIOB.
35 HyknenHoBbie Hyxneunosbie kucnotel: JIHK u PHK. | PackpbiBaTh comepikanune TepMuHOB | https://www.yaklass.ru
kucioTel. AT® (1 u) | Hykneotuasl — MOHOMEpBHI HYKJIEHWHOBBIX | U NOHSATHN: https://resh.edu.ru/
kucnot. Crpoenne u Qynkuuun JHK. | nesokcupubonykienHoBas — KHUCIOTa
Crpoenue wu ¢ynxkuuun PHK. ATO®: | (AHK), pubGonykienHoBas kuciota | https://interneturok.r

CTpOeHHUE U (QYHKIIUH.

Jemoncmpayuu:

llopmpemuwi: JIx. Yorcon, @. Kpuk, M.
Yuikuuc, P. @paHKkinH.

Tabauyvr  u  cxemwi:  «HykinenHoBbie
kucinotel; JIHK», «buocuntes Oemkay,
«Crpoenue Mosiekysnsl ATOy.
Obopydosanue:  CBETOBOM
MUKpPOTpEnapaThl.

MHKPOCKOTI,

(PHK), HYKJIEOTH],
HOJIMHYKJICOTUIHAS LEMb
(MONMMHYKJIEOTHUL),

KoMIIeMeHTapHocTh, pyukmuu JJHK
(XpaHeHue u nepenayda
HACJIEICTBEHHOM uHdopmaIum);
Buael PHK  (uHdopmanmonnas,
TpPaHCIIOPTHA, pudocomanpHas);
afgeHo3uHTpudochar (ATD),

MaKpO3pru4ecKas CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIC
KHCIIOTBI KaK XUMUYECKHE
COEIMHEHHUS u HOCHTEIHN
HacJIeICTBEHHOW MH(pOopMauu.

OtMeyaTh OCOOCHHOCTH CTPOCHUS

MOJIEKYJT  HYKJIEHHOBBIX  KHUCIIOT
(IHK, PHK) u AT®.

Cxematuuecku U300paxkarTh
CTPOEHHE HYKIECOTHAOB, MOJIEKYJ

u/
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HYKJIEMHOBBIX KUCJOT, ATO.

36 Hctopus u metonbl | Llutonorust — Hayka o kierke. Kierounas | PackpsiBaTh conepxanue TepMHHOB | hitps://www.yaklass.ru
U3yUYEHUS KIICTKH. TEOpHUSl — MPHUMEP B3aMMOJCHCTBHS WACH W | U TOHATHUH: KIETKA, IIUTOJIOTHS; hitps://resh.edu.ru/
Knerounas Teopus (GakTOB B HAy4YHOM IIO3HAHHUU. METO/IbI | pACKPHIBATH CoJIepKaHNe
(1) M3YYEHHUS KIICTKU. MOJIO’KEHUH KJIETOYHON TEOPHH. https://interneturok.r

Jemoncmpayuu: IMepeynciasaTh ¥ XapaKTepu3oBaTh | U/
llopmpemwvi:  A. JleBenryk, P. I'yx, T.| OCHOBHBIE METOMBI U3YUEHUS KIICTKH:
[IBanu, M. Illneiinen, K. bap, P. Bupxos. (IpUrOTOBIIEHUE Cpe30B,
Obopyoosanue:  CBETOBOH  MHKPOCKOII, | OKpaIIUBaHUE, MHKPOCKOITUPOBAHHE,
MUKPOIIPENapaThl pPacTUTENBHBIX, | HEHTPU(PYTHPOBAHNE,
KMBOTHBIX W  OaKTepUAIBHBIX  KIIETOK; | KYJIbTUBUPOBAHHUE KIETOK U TKAHEH).
PUCYHKH ¢ MHUKpOo(dOoTOrpapusiMu KIETOK,
MOJYYCHHbIE C TIOMOIIBI0 CBETOBOTO H
AJIEKTPOHHOTO MUKPOCKOIIA.
37 Knerka kak nenoctHasi KieTka kak IieocTHas »KuBass cucTeMma. | PackpbIBaTh cojepxaHue TepMHHOB | hitps://www.yaklass.ru

xuBag cucrema (1 u)

OO0mue npu3HAKK KIETOK: 3aMKHYTas
Hapy»Hass MemOpaHna, moJsekyisl JJHK kak
TEHETUYECKUM anmapaTr, CUCTEMa CHHTE3a
Oenka. Tumbl KIETOK: dyKapuOTHYECKas U
IPOKAPUOTHYECKAS. OcobeHHocTn
CTPOCHMS  NPOKAPUOTHUYECKOM  KIIETKH.
Knerounast crenka Oaktepuit. CrtpoeHHe
DYKapuoOTUYEeCKOW  KIEeTKM.  OCHOBHBIE
OTJIMYMSL  PACTUTEJIBHOM, JKUBOTHOM U
rpuOHOMN KJIETKHU. [ToBepxHOCTHBIE
CTPYKTYPBI — KJIETOYHAas CTEHKa,
TJIMKOKAQJIMKC, 170:¢ GyHKIMH.
[1nazmaTnueckast MmemOpaHa, ee CBOMCTBa U

u TTOHSITHI:
(dykapuoThueckas,
MPOKAPUOTHYECKAs), TIIIa3MaTH4YecKas
MeMOpaHa (mnazmaniemma),
JIMKOKQJIMKC, TPaHCIOPT — BEIICCTB
(maccuBHBIM, AKTUBHBIN), SHIOLUTO3
(aronnTos3, MUHOIUTO3), IK30IUTO3,
KJIETOYHAsl CTCHKA, HYKJICOUI.

KIJIICTKH

CpaBHuUBaTh MEXTY cobOoi
3YKapHOTHYECKHE v
IPOKAPHUOTHICCKHUEC KIIETKH,

0TMeYaTh CXOJCTBO U pa3lIuyus B
CTPOEHUU KJIETOK OakTepui,

https://resh.edu.ru/

https://interneturok.r

u/
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byHKIIH.
JHemoncmpayuu:
llopmpemwi:  A. JleBenryk, P. T'yk, T.

[[IBann, M. Illneinen, K. bap, P. Bupxos.

YKUBOTHBIX, PACTCHUI U rPUOOB.

Tabauywi u cxemul! «CtpoeHue
AYKapUOTUYECKOM  KieTkn», «CTpoeHue
KUBOTHOU KJIETKW, «Ctpoenue
pacTUTEIbHOU KJIETKW, «CtpoeHue
MPOKaAPUOTUYECKON KIIETKW.
Obopydosanue:  CBETOBOH  MHKPOCKOI,
MUKpOIpenapaThl PaCTUTEIBbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

38 Crpoenue [{uTorna3zma U ee opranouisl. | PackpeiBaTh cojpepkanue TepmMuHOB | https://www.yaklass.ru
DYKapUOTHYECKOU OpgHOoMeMOpaHHBIE  OPTaHOWABI  KJIETKH: | M TMIOHATHN: IIUTOIIa3Ma, OPTaHOM/IbI, hitps://resh.edu.ru/
kietku (1 1) OIIC, ammapar Tonbmxku, JU30COMBL. | SHAOIUIa3Marnueckass cetb (DIIC),

[TomyaBTOHOMHBIE ~ OpraHOWIbl  KJIETKH: | ammapar INonpxm, JIM30COMBI, | https://interneturok.r
MUTOXOHAPUH, TUIACTH/IBI. [IpouCX0OXkIeHHE | BAKyOJdb, MHTOXOHJIPUH, ILIACTUABI | U/

MUTOXOHIPHUA W TIacTHA. Bumbl muractum. | (XJI0pOTUIACTHI, XPOMOILIACTHI,

HememOpanusbie OpraHou/IbI KJIETKU: | JICUKOTIIACTHI), puOOCOMBI,

pUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIIH,
PECHHUYKH, KIyTUKU. DyHKIIUU OPraHOUIOB
KJIETKU. BKitouenus. SIapo — peryasaTopHbIn
ueHtp kierku. CTpoeHue sapa: saepHas

o0oJ10uKa, KapuoIuIa3Ma, XpOMAaTHH,
SAPBILIKO. XPpOMOCOMBI. Tpancnopt
BEILIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi:  A. JleBenryk, P. T'yk, T.

MUKpPOTPYOOUKH, KJIECTOYHBIH IICHTP
(LeHTpOCOMa), PECHUYKH, KTYTHUKH,
BKJIIOUEHUS, ATIPO, sepHas
000JI04Ka, KapuoIlia3Ma, XpOMaTHH,
SIIPBITITIKO, XPOMOCOMBI.

OnuchiBaThH CTPOECHHUE
JYKapUOTUYECKOU KJIETKH 1o
N300paKeHUSIM " Ha
MHUKPOIIpEINaparax;
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[IIBann, M. Ilneitaen, K. bap, P. Bupxos.

Tabauyuol u cxemol! «Ctpoenue
JdyKapUOTHYECKOU  KieTku», «CTpoeHue
YKUBOTHOH KIICTKN, «CtpoeHue
pacTUTEIBHOU KIICTKI, «CtpoeHue
POKAPUOTHUYECKON KIETKW», «CTpoeHHue
sipa KISTKIY.

Obopydosanue:  CBETOBOH  MHKPOCKOII,
MUKpOIpenapaThl PaCTUTEIBHBIX u

KUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuyeckue pabomuol:
Jlabopatopnass pabora No 2. «M3ydenue
CTPOSHUS KJIETOK PACTCHWH, KUBOTHBIX H
OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOMpenaparax u UxX OMHCaHHUE.

KJaccH(pUUUpPoOBaThL OPraHOWIBI B
3aBUCUMOCTH OT OCOOEHHOCTEH HX

CTpPOCHUS (omHOMEMOpaHHBIE,
JBYMEMOpAaHHbIE, HEMEMOpPaHHbIE);
ONMUCHIBATH  (PYHKIMH  KaXIOTO

OpraHou/ia B KJIETKE.
XapakTepu30BaTh KIETOYHOE AP0
KaK MECTO XpaHEHMs, Mepeaayu
(yaBoeHHE XpOMOCOM) U peallh3aluu
(TpaHCKpHUITIIHS) HACJIEICTBEHHOM
uH(pOpMAIUHU KIETKU.

HepeuncasaTs U ONMCHIBATH
KOMITIOHEHTHI si/ipa U UX (DYHKIUU.
CxemaTuyHO HM300paxaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OO0bsACHATH OHOJOTHYECKOE
3HAYEHUE TpaHCIOpPTa BELIECTB B
KJIETKE.

HWrtoro yacoB no teme: 8

Tema 4. ’KnzHeaeaTeJJLHOCTH KJICTKH

4.1

OOMeH BelIeCcTB.
[Inactuueckuii OOMEH.
doTocuHTE3.
XemocuHTe3 (2 )

OOMeH  BemiecTs, WIH  METa0OIU3M.
Accummiisanius  (TUTacTUYECKW OOMEH) W
JTUCCUMWISIIUS (SHEPreTUYeCKuil oOMeH) —
TIBE CTOPOHBI €AMHOTO nporecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTBA W DJHEPrUd B  TIOHHUMAaHUHU

PackpbiBaTh cojliepkaHlEe TEPMUHOB

U TOHATHH: OOMEH BEIIECTB MU
IIpeBpaIleHNe SHEPTUHU
(MeTabom3M), ACCHUMMIISIIHS,
[JIACTUYECKUI oOMeH,
JTIACCUMMIISIIINS, SHEPreTHUSCKUN

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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meTabomm3ma. Tumbl 0OOMEHa BEIIECTB:
aBTOTpoPHBIH U rerepoTpodHblif. Ponb
dbepMeHTOB B OOMEHE  BEIIECTB W
NpeBpallleHUH  SHEPrUu B KJIETKE.
®dotocunTe3. CBeroBas M TeMHOBas (ha3bl
dorocuHTe3a.  Peaknmm  QoTocuHTe3A.
OddextuBHOCTE (HOTOCHMHTE3a. 3HAUYCHHUE
doTrocuHTE3a AN KU3HU Ha  3eMile.

Bnugnaue ycnoBuil cpenbl Ha POTOCUHTE3 U
CHOCOOBI MOBBILLIEHUS €r0 MPOJYKTUBHOCTU
Y KYJbTYPHBIX pAacTeHUH. XEMOCHHTES.
XeMocHHTEe3UpyolMe O0akTepuu. 3HaueHHe
XEMOCHHTE3a JJIs )KU3HU Ha 3eMIIe.

dboTonns,
MIEPEHOCUUK

0o0OMeH, dboToCcHHTE3,
dbochopunupoBanue,
IIPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (HOTOCUHTES, MPOLIECCHI,
MPOTEKAKIIME B  CBETOBOM U
TEMHOBOM (aze.

BbIIBJASAITE TPUYMHHO-CJICICTBEHHBIE
CBA3U MEXIY HOTJIOIIEHUEM
COJIHEYHOM 3HEPTruu XJIOpOo(UIIIOM U
cuHTe30M Mosiekyn ATO.
CpaBHMBATBb HCXOJIHbIE BEUIECTBA,
KOHEUHbIE MPOAYKTHI M  YCIIOBUS
NPOTEKAHHUsI PEaKUuid CBETOBOW U

Jemoncmpavyuu: TEMHOBOMH (ha3bl (HOTOCHHTE3A.
Ilopmpemuwi: K. A. Tumupsses. CpaBHuBaTh dboTocuHTE3 u
Tabnuyer u  cxemsl:  «XJOPOILIACTY», | XEMOCUHTE3.
«DoTocuHTE3Y. OuennBarh 3HaueHHEe (HOTOCUHTE3A
1 XEMOCHHTE3a JIJId KU3HU Ha 3eMIIe.
4.9 DHepreTUIecKuit DHepreTHdeckuii  oOMeH B KieTke. | PackpbIBaTh cojlepkanue TepMHUHOB | https://www.yaklass.ru
oomeH (1 4) Pacmierienne  BEmIECTB, BBIACJICHUE U | U TOHATHI: IHEPTETHUYECKUA OOMEH, hitps://resh.edu.ru/
aKKyMYJUPOBaHHE DJHEPrUM B  KIETKE. | TTIUKOJIN3, MOJIOYHOKHCJIIOE
DTaIbl AHEPIreTUYECKOI0 oOmeHa. | OpokeHHe, CchupToBOoe OposkeHue, | https://interneturok.r
I'mukonu3. bpoxenue ©  ero  BHUABL | OMOJIOTHYECKOE OKHcieHue, | U/
Kucnopognoe okucineHue, WM KIECTOYHOE | KJIETOYHOE JbIXaHUE, JUCCUMUIISIINS,
JbIXaHUE. dbepMeHT.
OxucnurensHoe dochopmirupoBanue. | XapakTepu3oBaTh 0OMEH BELECTB U

D¢ DHeKTUBHOCTH PHEPTreTUUECKOTO 0OMEHa.

IpeBpalieHue dHEPrun (MeTadoJIn3M)
KaK OJHO UX CBOMCTB >KUBOTO.

47



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

Jemoncmpayuu:

Tabnuyvr u cxemovl: «THIBI TIHTAHUD,
«MeTtaboamu3my, «MuUTOXOHIPUSY,
«OHepreTUUecKuil 0OMeH».

Ilepeuncasatb 0COOEHHOCTH
IUIACTUYECKOT0 U 3HEPreTUYECKOro
oOMeHa B KIJETKE; YyCTAaHABJIMBATH
B3aUMOCBSI3b MEXKIY HUMU.
Pazinyars TUIIBI OOMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN u
reTepoTPO(PHBIN.

OnuchIBaTh 3TaNbl SHEPrETUYECKOTO
obMeHa (TOATOTOBUTEIBHBIM,
OCCKUCTOPOAHBINA, KHUCIOPOJHBIN) U
CPaBHMBATB UX MEX]Y COOOII.
Xapaxkrepu30BaTh peakuuu
[JIMKOJIN3a, OpOXKEeHUs, KIETOYHOTO
IbIXaHUS; BBIABJIATH  [PUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKITY
TJIMKOJIM30M, KJIETOUHBIM JIbIXaHUEM
U cuHTEe30M Mosiekyn ATO.
CpaBHuBarthb 3¢ ()EeKTUBHOCTH
OECKHUCIOPOAHOTO U  KHUCIOPOIHOTO
ATaMoB.

4.3

buocunres 6enka (2 4)

Peakiun MaTPUYHOTO CHUHTE3A.
I'enetnueckass uHpopmanus u  JHK.
Peanuzauus renermyeckod uHboOpMaiuu B
KJIETKE. | e HeTH4eCKnii KOl U €ro CBOMCTBA.
Tpanckpunuus — marpuunbiii cuate3 PHK.
Tpancnsamust — OwocuHTe3 Oenka. ITambl
TpaHciasauuu. KoaupoBaHue aMHUHOKHUCIOT.
Ponb pubocom B Guocuntese Genka.

PackpbIBaTh cojiepKaHue TEPMHUHOB
U TIOHSTUM. I'€H, T€HETUUYCCKUM KO/,
MaTpUYHBI CHUHTE3, TPaHCKPUIIIIUS,
TPAHCJIAIMS, KOJOH, aHTHUKOJOH,
pubocoma,  IEHTpaJibHasE  JOTMa,
MOJICKYJISIpHAsT OMOJIOTHSI.

Onpeneasitb CBOMCTBA
FEHETUYECKOT0 KoJia (TPHUILIETHOCTb,

https://www.yaklass.ru
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Jlemoncmpayuu: OJIHO3HAYHOCTB, BBIPOXKJACHHOCTb,
Ilopmpemuwi: H.K. Konbos. YHUBEPCAIBHOCTB,
Tabnuyvr u cxemwvr: «Ctpoenne [JIHK», | HemepekpriBaeMOCTb,
«CTtpoeHre W (PYHKIMOHHUPOBAHUE TEHAY, | HEIPEPHIBHOCTH).
«Cunre3 Oenka», «Pemmmkamus J[HK», | OnucbhiBaTh  dTambl  peaqu3aiuu
«"eneTnyeckuii Ko». HAcJleICTBEHHOM  uHpopmanmuu B
Obopyodosanue: MOJIETU-aNTIIMKAIINK | KJIETKE.
«YnBoenne JHK wu  TpaHckpunuus», | CpaBHMBAaTB pEakUUW MaTPUYHOTO
«buocunres 6enkay. cunre3a moisiekyn PHK u Oenka B
KJIETKE.
4.4 Hexnerounsie ¢popmel | Heknerounbie ¢opmbl KU3HH — BUPYCHL. | PackpbIBaTh conepxanue TepMHHOB | hitps://www.yaklass.ru
xu3HU — BUpYcCHI (1 u)| MUctopus  otkpeituss  BupycoB (.M. |u mnoHaTHil: BHpyC, BHUPYCOJOTHA, hitps://resh.edu.ru/
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS U | KAllCHUJI, Oaktepuodar, BUPYC
YKU3HEHHOTO [UKJIa BUPYyCOB. | uMMyHOAeuiuta denoBeka (BUY), | https://interneturok.r
bakrepuodaru. boinesnn pacTeHUl, | OHKOTE€HHbBIE BUPYCHI. u/
KUBOTHBIX W  YEJOBEKAa, BbI3bIBacMbIe | XapaKkTepu3oBaTb  BUPYChl  Kak
BUPYCaMH. Bupyc UMMYHOIEPUITUTA | HEKJIETOUHYIO bopmy KU3HU;
yenoeka (BUY) — Bo3Oyautens CIIM/la. | ocobeHHOCTH CTpPOCHUS u
OOpatHasi TpPaHCKPHIIIUSA, pEBEpTa3a M | KUIHEACATEIHBHOCTH BUPYCOB.
VHTErpasa. [Ipopunaktuka | OnucbIBaThL  JKU3HEHHBIA LMK
pactpocTpaHEHUsI BUPYCHBIX 3a00JIEBaHUI. | BUPYCOB UMMYHOEHHUIINTA YEIIOBEKA,;
Hemoncmpayuu: pasauuyarb Ha pucynkax BTM
llopmpemuwi: [I.1. IBaHOBCKUIA. (Bupyc TabayHOU MO3auKH),
Tabauywt u cxXembl: «Bupyce», | 6akrepuodar, BUY.

«bakrepuodarny; «CTpoeHUE U KU3HEHHBIN
nuka Bupyca CIINla, 6axtepuodaray.

Obopyoosanue: monens cTpykTypbl JIHK;
MarHuTHas MOJeb-anmuinkarus «CTpoeHue

O0ocHOBBIBATH U COOJIIOIATH MEPHI

npoUITAKTHKU pacupocTpaHeHus
BUPYCHBIX 3a00J1eBaHUN
(pecniupaTopHbIE, KEIyI0YHO-
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KIJIICTKH.

KHIIICYHBbIC, KIICHICBON SHIe]anT,
BUY-undexims).

HWrtoro yacoB no teme: 6

Tema 5. PazMHokeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

JKW3HEHHBIN UK
KJIEeTKU. [lenenue
KJeTku. Mutos (1 4)

5.1

KneTouHplil LMK, WIM >KU3HCHHBIM LMK
kietku. MHtepdaza m mutos. Ilporecchl,
npoTekarIue B uatepdasze. Permkamus —
peakuuss  marpuuHoro cuHtesa JIHK.
Ctpoenue xpoMocoM. XpOMOCOMHBII Ha0Op
— KapuOTHIL. JIMTUTOMIHBIA U TaIUIOWIHBINA
XPOMOCOMHBIE HaOOPHI. XpomaTubl.
[Mutonornyeckre OCHOBBI PAa3MHOXKEHUS U
WHJIUBUIYaJbHOTO Pa3BUTHUS OPraHU3MOB.
Jlenenue kiaeTku — MuTo3. CTaguu MUTO3A.
[Ipomiecchl, MPOUCXOAAIIME HA  Pa3HbBIX
CTaAusAX MHUTO3a. bHOJOrMYecCKHil CMBICT
muto3a. [Iporpammupyemasi rudenb KJIETKU
— aromnTo3.

Hemoncmpavyuu:

Tabnuyvr u cxemvr: «KIETOYHBIA LIMKID»,
«Pernukanus JIHK», «Ctpoenue
XPOMOCOMBI», «MHUTO3»; MarHUTHas
MOJIeNb-aNIUIMKaus  «/leeHue KIeTKU;
moaens JJHK.

Obopydosanue: CBETOBOM MHKPOCKOI H

Mukponpenapar «Kapuokunes B KieTkax

PackpsbiBaTh coaepxaHUE TEPMUHOB
U TOHATHUM:  KJIETOYHBLIA  IIHKJI,
uHtepdasa, peayIUITUKaLUS,
XpOMOCOMA, KapUOTHII, TarIOUIHBIN,
JTUTTOUIHBIM  XPOMOCOMHBIN  HAOO0p,

XpOMAaTUIbI, MHTO3 €r0 CTaIuu:
npoda3sa, metadasa, aHadasa,
Tenodasa.

OnuceiBaTh JKU3HCHHBIN UK
KJICTKH; nepevyuciasTh "
XapaKTepu30BaTh MIEPHO/IBI

KJIETOYHOTO IHKJIA, CPABHUBATH WX
MEXTy COOOH.
OnuceIBaTh CTPOCHHE XPOMOCOM,

KapUOTHUIIOB OpraHu3MOB,
CPaBHMBATbh XPOMOCOMHBIE HaOOPbI
KJIETOK.

CpaBHuUBaTh CTa U1 MHUTO3A.
Pasimyars, Ha MUKpoOIpenaparax u
PHUCYHKAX CTaJIUU MHUTO3A.
PackpbiBaTh OMOJIOrMYECKUN CMBICT
MHTO3A.

https://www.yaklass.ru
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KOPEIITKa JIyKa.
Jlabopamopuvie u npakmuyeckue pabomul:
JlabopatopHasi padota Ne 3. «HabGmonenue
MHTO32 B KJIETKaX KOHYHMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKPOIIpETapaTax.

5.2

DopmbI
Pa3MHOXCHUS
opranu3mos (1 4)

DopMbl Pa3MHOKEHUS OpPraHu3MOB:
Oecrioloe ¥ moaoBoe. Buapl 0Oecronoro
Pa3MHOKEHUSA: NEJIE€HUEe  HaJBOE U
MMOYKOBAHME OJHO ¥ MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BETr€TaTUBHOE
Pa3sMHOXKEHUE. HckyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHUE
st cenekuu. [lonoBoe pa3MHOKEHHE, €ro
OTJINYUSI OT OECIoIoro.

Jemoncmpayuu:

Tabauyvl u cxemvl: «POPMbI PA3MHOKEHUS
OpPraHu3MoOB», «JIBOMHOE OIUIOJOTBOPEHHUE
y LIBETKOBBIX PACTEHUI», «/[eeHune KieTku
Oaktepumn», «BeretaTUBHOE pPa3MHOKCHHE
pactenuity, «CTpoeHHEe MOJOBBIX KIETOKY.

PackpbiBaTh cojiep)kaHHEe TEPMUHOB

M TOHSATHN: Pa3MHOXKEHHUE, KJIOH,
II0JIOBBIC KJIETKHU (rameTsl),
SMIEKJIETKA, CIEPMATO30U[, 3Ur0Ta,
JICIICHUE HaJBOE, MMOYKOBaHUE,
CIIOPYJISLINS, (bparmeHTanus,
BEreTaTUBHOEC Pa3MHOXEHUE,

CEMEHHOE Pa3MHOXKECHHE, OIbLJICHUE,
JIBOMHOE OIUIOJIOTBOPEHHUE, TMOJOBBIE

kKele3bl,  CEMEHHUKH,  SUYHUKH,
OIIOAOTBOPEHUE (Hapy>xHOE,
BHYTPEHHEE).

Xapakrepu3oBaTh OCOOCHHOCTH U
3HaUYCHHE OECTOoJIOTO0 ¢  IMOJIOBOTO
CIOCOOOB Pa3MHOXKEHUSI.

BrigeasaTs BUJIBI 0ecI10J10r0
Pa3MHOXEHUS; BBISAIBJISITH
B3aMMOCBSI3M  MEXIy ¢dopMamMu |
coco0aMy  Pa3MHOXKEHHS, H HUX
OMOJIOTHYECKUM 3HAUYCHHUEM.

Baanerp npuémamu BereTaTUBHOTO
Pa3MHOXEHHUS KYJIbTYPHBIX PAaCTeHUM
(Ha mpuMepe KOMHATHBIX).

https://www.yaklass.ru
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XapaKTemeBaTb ITOJIOBBIC KIICTKH:

STUTICKIICTKH, CIIEPMATO30U/IbI;
BBISIBJISITH 0COOEHHOCTH ux
CTPOCHHSI.

53 Meiios (1 1) Meiio3. Cragum  wmeiioza.  [Ipomecchl, | PackpbiBaTh cojaepikanne TepMUHOB | https://www.yaklass.ru
NPOMCXOAfNME  HA  CTAJMAX  MeHo3a. | M TOHATHH! MeH03, KOHBIOTALMA | pie.//resh.edu.ru/
[ToBenenue XpPOMOCOM B MEH03€. | XpOMOCOM, MEPEKPECT
Kpoccunrosep. buomorudeckuit cmpici u | (KpOCCHUHIOBEp) XpOMOCOM, TaMeThl. | https://interneturok.r
3HAYCHHE MEK03a. Xapakrepu3oBaThb ME03 Kak | U/
Jlemoncmpayuu: croco6 KJIETOYHOTO JIEJICHMUS;

Tabnuyer u cxemvi: «JleneHue KIETKW», | OMUCHIBATHL MEHO3 1O  CTaaAUsIM;

«Menos». CpaBHMBATh CTaJIUM MeHo3a |

Ob6opyoosanue: moaensy JIHK; MarnuTHas | MUTO3A.

MOJIeb-anTIuKamus «JleneHue KIeTKn. Pa3zauyaTh Ha pHCYHKaxX CTaauu
ME103a; PacKpbIBaTh
OMO0JIOTHYECKOE 3HAUCHUE Me03a.

5.4 OobpazoBanue u | lameroreHes — mpomecc obOpa3zoBanus | PackpbiBaTh cojepxanue TepMHHOB | hitps://www.yaklass.ru
pPa3BUTHE  TOJIOBBIX | TIOJIOBBIX KJIETOK Yy JKMBOTHBIX. [loJlOBBIC | M MOHATHH: FaMeTOreHes, | pine.//resh.edu.ru/
KJICTOK. KEJIC3BI: CEMEHHUKH u SUYHUKU. | CTIEPMATOTEHE3, OOTEHE3,

O11010TBOpEHUE O6pa3oBaHue M pa3BUTHE IMOJOBBIX KJIETOK | CIEPMATO30U/I, akpocoma, | https://interneturok.r
(1) — rameT (cnepmaTo30ul, SIMIEKIEeTKa) — | SHUIEKIIeTKA, MOJISIPHbIC TEIblIA. u/
criepMaroreHe3 M ooreHe3. OcobOeHHOCTH | XapaKTepu30BaTh 0COOCHHOCTH

CTPOCHUS SIMIEKJIETOK U CIIEPMaTO30HUIOB.
OmnonotBopenue. [lapTeHorenes.

Hemoncmpavyuu:
Tabnuywvr u cxemsvi: «IIpsimoe u HempsiMoe
pa3BUTHEY, «["ametorenes y

MIICKOIIMTAIOIMNX 1 YCIIOBCKA).

ramMmeTorcHe3a y JKHBOTHBIX H €TI0
CTaauH, ITIOJIOBBIC KIICTKHM KHBOTHBIX
" OIMMUCBIBATD ITPOLICCC UX PA3BUTHA.

CpaBHMBATB  CIIEpMAaToOreHe3 U
OOI'€HE3.
OnuceiBaTh OILTOI0TBOPEHHE,
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Obopyodosanue: Mojenb  MeTadazHoM
XPOMOCOMBI, MHKPOCKOII, MUKPOTIPETIapaThI
«CriepMaTo30HIbI MJICKOTIMTAOIIIETOY,
«SlinekneTka MIEKOMUTAOLIETO.
Jlabopamopuvie u npakmuyeckue pabomuol:
Jlabopatopnass pabora No 4. «3yuenue
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

OHOJIOTHYECKOE
OTUIOOTBOPEHHS.

3HA4YCHHUC

5.5

NuauBnnyanbHOE
pa3BUTHE
opranu3MoB (1 u)

NuauBuyanbHOEe pa3BUTHE (OHTOrEHE3).
DOMOpHOHANIBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl  3MOPUOHANBHOIO  Pa3BUTHS Y
NO3BOHOYHBIX  KUBOTHBIX:  JpOOJICHUE,
racTpyJsius, OpraHOreHE3.
[locTomOpuoHanbHOE  pa3BuTHE.  THUIIBI
NOCTAIMOPHUOHAJILHOTO  Pa3BUTHUS: TPSMOE,
He npsiMoe (IMYMHOYHOE). BiusiHue cpensbl
Ha  pa3BUTHE  OPraHu3MOB;  (aKTOpHI,
CIIOCOOHBIE BBI3bIBATh BPOXJICHHBIC
ypoactBa. Poct u pasBuTMe pacTeHHM.
OHTOreHe3 BETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTaJNH Pa3BUTHSL.
Hemoncmpavyuu:

Tabnuyvr u cxemvl: «OCHOBHBIE CTaauU
oHTOreHesza», «lIpsmoe w  Hempsmoe
pasBUTHE», «JIBOWHOE OIJIOAOTBOPEHUE Y
LBETKOBBIX PACTEHUI».

PackpbIiBaTh cojepkaHlEe TEPMHUHOB
U TIOHATHUM: OHTOTEHEe3, IMOPHOTEHE3,

3Urora, JApoOJjeHue, OJacTOMEpHI,
Mopyna, Omactyna,  OJacTOLENb,
racTpyia, HeWpyja, OpraHOTeHE3;
3apOMABINIEBLIC JIUCTKU: DKTOACpMA,
Me30/iepMa, SHTOJIEPMA;
OCTAMOPHUOHAIEHOE pa3BUTHE:
npsMoe W HempsiMoe (JIMYMHOYHOE);
MeTaMop (o3, Meracrnopa,
MUKpPOCIIOpa,  TBUIBIIEBOE  3EPHO,
CIIEPMHUH,  3apOJBIIICBBIA  MEIIOK,

JIBOMHOE OTJIOAOTBOPEHHUE.
Onpeneasitb 3Tanbl YSMOPUOHATIBHOTO
pa3BUTHSA XOPJOBBIX Ha CXeMaxX W
npernapaTax v ONMChIBATH MPOIIECCHI,
MIPOUCXOSINNE Ha KAKIOM dTarle.
CpaBHUBATBb MEpPHOIbl OHTOI'CHE3a;
npsMoe W HempsiMoe (JIMUMHOYHOE)
NOCTAMOPHUOHAIBHOE pa3BUTHE,

https://www.yaklass.ru
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3apOJIBIIIM  YeJloBeKa H  JIPYTUx
XOPJIOBBIX.
OO0LACHATH OHMOJIOTHYECKOE

3HAa4YeHUE PA3BUTHA ¢ METaMOpP(O30M;
OTPULIATEILHOE BJIMUSHUE aJKOIOJI,
HUKOTMHA W JIPYTUX TEPaTOT€HHBIX
(akTOpOB Ha pa3BUTHE 3apojbllIa
YEJIOBEKa.

OnuceiBaTh  MPOLECC  JBOHMHOIO
OIUIOJOTBOPEHUST Yy  LBETKOBBIX
pacTeHUN.

Hrtoro yacoB o teme: 5

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB

6.1

['enernka — Hayka o
HACJIEICTBEHHOCTH
Y U3MEHYUBOCTH

(19)

[Ipenmer w 3agaum  reHeTwkd. Poub
IUTOJIOTUU U HIMOPHUOJIOTUHN B CTAHOBJIECHUU

T€HETUKH. Bxnan POCCUNCKUX "
3apyOCKHBIX  YYEHBIX B  pPa3BUTHE
TCHETUKH. Mertonbl T€HETUKHU
(ruOpUI0IOTHYCCKHM, ITUTOTCHETHYCCKUM,
MOJIEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE
FEHETHYeCKue NoHATHUS. ['eHeTnueckas
CUMBOJIMKA, HWCHOJIb3yeMasi B  CXeMax
CKpEIIUBAHUU.

Jemoncmpavyuu:

Iopmpemuwi: I'. Menpgens, T. Mopran, H.
M. Basuios, C. C. YerBepuko, H. B.

PackpbiBaTh coliepkKaHHE TEPMUHOB

U TIOHSATUW: TE€H, T€HOM, T€HOTHII,
(eHOTUN, XPOMOCOMBI, aJUIeJIbHbIE
TEHBI (asmenm), FOMO3HIOTA,
reTepo3nUroTa, JIOMUHAHTHBIN
MPU3HAK (ren), pEeLIECCUBHBIN
npu3Hak (T€H), 4ucTas JIMHUS,
ruopu/I.

Ilepeuncasitb M XapakTepu3oBaTh
METO/]1bI TeHETUKHU:
rUOPHUI0TOTHUECKUH,
UTOT€HETUYECKUM,  MOJIEKYJISIPHO-
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Tumodeen-Pecorckuii.

FeHeTquCKHﬁ; JOMHNHAHTHBIC u

Obopyoosanue: MOJIENb-aNIUIMKALUS | pELIECCUBHBIE NPU3HAKK PACTEHUN U

«MoHOTHOpHUIHOE CKPCIIMBAHUCY, | 5KBOTHBIX.

repbapuit «I'0pox MoCeBHOM». IMosb30BaThHCH TE€HETUYECKOU
TEPMUHOJIOTHEN W CHUMBOJUKOW IS
3allUCH  TCHOTUITUYECKUX  CXEM
CKpEIUBaHMI.

6.2 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HaclesoBaHus | PackpwiBaTh cojepkanue TepMHHOB | hitps://www.yaklass.ru
HaCJICTOBAHMSI NPU3HAKOB, YCTaHOBIEHHBIE |'. MeHzaeneM. | u HOHSATHI: MOHOTHOPHUTHOE hitps://resh.edu.ru/
[IPU3HAKOB. Monorubpuisoe — ckperiuBanue. 3aKOH | ckpeluBaHME, dbeHoTunMUecKue ' -
MoHorubpuaHoe eIMHO00pa3Hst rHOpUIOB IIEPBOIO | rpymmbl, ruOpugosioruyeckuii meton, | https://interneturok.r
ckpemmBanue (1 u) | TOKOMCHHsS. [IpaBUO  JOMUHMPOBAHHS. | yycrple  juHAM,  JOMMHHpOBaHHE | U/

3aKoH pacuieIuieHus IPU3HAKOoB. ['umoresa | o 0o (mosHoe, HETTOIHOE),

qyucToThl TameT. IlolHOe W HemojHoe
JIOMUHUPOBAHHUE.
Hemoncmpayuu:
Ilopmpemwr: T'. Mengens. TaOmauubl u

cxembl: « MOHOTHOpUTHOE CKPEIIMBAHUE U
€ro IMTOTEHETHUYECKass OCHOBa», «3aKOH
pacIIeTICHUsT M €ero IUTOTreHeTHYecKas
OCHOBa», «3aKOH YUCTOTHI TAMET.
ObopyoosaHue: MOAEIU-aNTUIMKALIII
«MonorubpuaHoe CKpEIIUBaHUEY,
«HemonHoe nomuHHpOBaHHE», TepbOapuii
«I"OpOX MOCEBHOM.

pacIienIeHue B TOTOMCTRBE.
OnuchiBaTh METOAUKY MPOBEICHUS
I'. Menaenem OMBITOB MO HU3YYEHUIO
HACJIE0BaHUA OJTHOM rapsl
MIPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpbiBaTh cojiep:kaHUE 3aKOHOB
eaMHo00pa3usi TUOPUAOB  TEPBOTO
MOKOJICHUS U 3aKOHA PaCILICTUICHHUS.

OOBSICHATH  TUIIOTE3Y  YHUCTOTHI
ramer.

3anuceiBaTH CXEMBI
MOHOTUOPUTHOTO CKpEUIMBaHUA,
O0BSICHATH €r0  LUTOJOTHYECKUE
OCHOBBl M pewmaTb TI'€HETHYECKUE
3a/1a4u Ha MOHOTHOPHUAHOE

55



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

CKpPCIIUBAHUC.

6.3 JurubpuaHoe JurnOpunHoe  ckpenmBanue.  3akoH | PackpbiBaTh coaepkanue tepmuHOB | https://www.yaklass.ru
CKpEIIHBaHUE. HE3aBHCHMOT'O HACJICJIOBaHMs IPU3HAKOB. | 1 MOHSITHIA IUTHOPUTHOE https://resh.edu.ru/
3axkoH ]_[I/ITOFCHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpeIUBaHue, aHaJIN3HpPYIOIIce
HE3aBHCHMOTO CKpeIMBaHU. AHATMBUPYIOIIEE | ckperuBaHHe. https://interneturok.r
HACJICIOBAHUS CKPCHIMBAHUC. Vcnone3oBanue | Qpucpisath omsitel I'. Mengens 1o u/
npu3HaKoB (1 ) AHATUSUPYIOWICTO  CKpeIIUBAHUA VI | payyenpro macnmemoBanus ABYX Hap

OmpeiesIeHHs] TEHOTHIa 0COO0HU. [PU3HAKOB y TOPOXa MIOCEBHOTO.
Aemoncmpayuu: PackpbIiBaTh COJEep)KaHUE 3aKOHA
Ilopmpemuwi: I'. Mennens.
Tabnuyvst u  cxemwvl:  «JlurubpuaHoe HE3ABUCHMOTO HacJcnoBatm
ckperuBanmey, «L{HTonormaeckue ocHOBsI | 1P 1HAKOB. 5
JUrHGPHJHOTO CKPEITMBAHHS. IpuMeHATHL MaTEMaTHYCCKUI pacyeT
Obopydosanue:  Mouelb-  ammukanus | ¢ TOMOMIBIO MCTOMA HCPCMHOKCHHA
«JIMruOpPUIHOE CKPELIMBAHUEY BEPOSATHOCTEH M 3aIMCh C MTOMOIIBIO
(EeHOTUITMYECKUX paauKaoB
pacIIeIyICHHsI TIPU3HAKOB Y IIOTOMKOB
110 (PEHOTHITY ¥ TEHOTHITY.
3anuchIBaTh CXEMBI JUTHOPHUIHOTO
CKpCIMBAaHUS,  OOBSICHATH  €ro
IIUTOJIOTUYECKHE OCHOBBI W peEIIaTh
TCHETUYCCKUE 3aJ1a4u Ha
JTUTHOPHIHOE CKPEIIMBAHUE.

6.4 CueruieHHOE CueruieHHOe HaclieZloBaHHE TPHU3HAKOB. | PackpwiBaTh cojepxanue tepmuHOB | https://www.yaklass.ru
HaCJIeJOBaHKE Pa6ora T. Moprana mo CHEMJICHHOMY | U TTOHSITH: CIICIJICHHOE https://resh.edu.ru/
npusHakos (1 ) Hacle/0BaHUIO  TeHoB.  HapymieHue | nacnenosanue TIPU3HAKOB, ' 0

COCILICHUA I'CHOB B PE3YNbTATC | pekomOMHaALIUSI TE€HOB, TeHeTuueckue | https://interneturok.r
KPOCCUHTOBEpa. XPOMOCOMHasi TEOpHUs u/

KapThl XPOMOCOM, MOPTI'aHH/1A.
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HaCJICACTBCHHOCTH. I'eneTnueckue KapThI.

Jemoncmpavyuu:

Iopmpemuwi: T. Mopras.

Tabnuywr u cxXembl: «Merio3y,
«I'eneTnueckune KapThl pacTeHui,
JKHBOTHBIX u YEeJI0BEKaY,

«B3auMonencTBue ajuieIbHBIX TEHOBY.
Obopyoosanue: MUKpoOIpenapar
«/Ipo3odpuna» (HopMa, Mytanmuu Q(OpPMbI
KPBUIBEB M OKpAacCKH Teja), MHUKPOCKOIL,
MO/IEJIb-aIIINKALIHS «IIepekpéct
XPOMOCOM).

Ha3pIBaTh OCHOBHBIE TOJIOKEHUSA
XPOMOCOMHOU TEOpUHU
HacleACTBeHHOCTH 1. Moprana,;

pacKpbIBaTh coaep:kanue padootsl T.
Moprana o CLEIIECHHOMY
HaCJIEJOBAaHUIO TEHOB W IPUYUHBI
HapylWIEHUsT  CUEIUIEHUS  MEXIY
reHaMu.

3anuchIBATh CXEMbl CKpPEIIUBAHUS
OpU  CLEIUICHHOM  HAcCJIEJOBAaHUH,
00BSACHATH IPUYUHBI PEKOMOMHAIIUU

Jlabopamopuvie u npakmuyueckue pabomer. | TCHOB,  OHPEACISITL  9HCJIO0  TPYILI
JlabopatopHas pabora Neo 5. «M3yuenme | CHCTUICHHA FCHOB; pemaTb
pe3yIbTaTOB MOHOFI/I6pI/II[HOFO u | TECHETHYCCKHUEC 3aJaul Ha CICIIJIICHHOC
JTUTHOPUTHOTO CKpEIIMBaHUs y | HacIe1OBaHHUE.

Jp030(hUITbI Ha TrOTOBBIX

MUKpOIIpenaparaxy.

6.5 ['enernka moua. ['enernka ToJIa. XpomocomHoe | PackpbiBaTh cozepxanue TepMuHOB | https://www.yaklass.ru
Hacnenosanue ONIPEZEIICHNE T10JIa. AYTOCOMBI M TIOJNOBBIE | U TOHATHH: XPOMOCOMHEI Ha0Op, https://resh.edu.ru/
IPU3HAKOB, XPOMOCOMBI. I'omoramerHsIe M | ayTOCOMBI, TOJIOBBIE  XPOMOCOMBI, ' =
CILICTJICHHBIX C IFeTCPpOraMeTHBIC OPTaHU3MBIL. | romoraMeTHBIN MOJI, TeTeporaMeTHbIN | https://interneturok.r
rostom (1 1) HacnenoBanue npu3HAaKoB, CUEIUICHHBIX C | oy CLICTLICHHOE c rosom | u/

TIOJIOM.

Hemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopran, H.A.
Bagwuios.

HacCJICAO0BaHMEC ITPHU3HAKOB.

OO0BACHATD OUTOJOTNYCCKHUEC OCHOBBI
XPOMOCOMHOI'O MEXaHHu3Ma
ONpCACIICHUA II0JIa Y Pa3jIM4YHbIX

Tabnuyvr u cxemwvl: «l'eHeTHKaA MOJIaY,
OpraHU3MOB.
«3aKOHOMEPHOCTH HacJICJIOBaHUS, Cp
CUEIUICHHOTO ¢ 1ojom», «Kapuotumsl pPaBHUBATH 3aKOHOMCPHOCTH
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YCJIOBCKA MU JKNBOTHBIX».

HacCJICOOBaHHU IIPU3HAKOB,
COCIVICHHBIX HW HC CHCIINICHHBIX C
ITOJIOM.

Pemiars reHeTHueckue 3agadyu Ha
HacCJI€A0OBaHUC CHCIIJICHHBIX C II0JIOM
IIPU3HAKOB.

6.6

N3MEeHYNBOCTS.
HenacnenctBennas
U3MEHYUBOCTH (1 1)

NU3MmenunBoCTh. Buasl H3MEHYUBOCTH:
HCHACJICJICTBEHHAss W HaCJCJICTBCHHAas.
Pomp  cpempl B HEHACIEICTBEHHOM
W3MEHYHUBOCTH. XapakTepucTrKa
MOU(DUKATTMOHHON U3MEHYHUBOCTH.
Bapuanvonneli  psax WM BapualMOHHAs
kpuBasg. Hopma peaknum  npusHaKa.
KonnuecTBeHHBIC u Ka4eCTBEHHBIC

MpU3HAKKA U UX HOpMa peakiuu. CBolcTBa
MO (DUKAITMOHHONW U3MEHUYHUBOCTH.

Jemoncmpavuu:

Tabnuywl u cxemvl: «Buapl
U3MEHYUBOCTH, «MoaudukanuoHHas
U3MEHYUBOCTH.

JlabopamopHvie u npakmuyeckue pabomui:
JlaGoparopuas pabora Neo 6. «M3yuenwue
MOU(DUKATUOHHON U3MEHYUBOCTH,
MOCTPOCHUE  BapUAlMOHHOTO psiga W

BAPUALIMOHHOUN KPUBOW.

PaCKpblBaTb COACPKAaHNEC TCPMHUHOB

u MOHSITHIA: M3MEHYUBOCTb,
HaCJIeICTBEHHAs U3MEHYUBOCTb,
HEHACJIC/ICTBEHHAsA  HW3MEHYHMBOCTD,
MoAu(UKAIMOHHAS ~ U3MEHYUBOCTb,
BApUALIMOHHBIM PO,  BapuaHTa,
BapUALIMOHHAs  KpUBas, NPU3HAK,

HOpMa pEaKIWH, KOJIWYECTBEHHBIE M
Ka4eCTBECHHBIC TTPU3HAKH.
Kanaccupuuuponarn BUJIBI
U3MEHYUBOCTH W  BBIABJIATH HUX
OMOJIOTHYECKHE OCOOEHHOCTH.
IMepeuncasiT CBOMCTBA
MOJIU(PUKAIMOHHON W3MEHYMBOCTH M

OOLSICHATL €€  3HaueHue i
OpraHU3MOB.
Pazauyarp  KOJIMYECTBEHHBIE U

KauyECTBEHHbIE NPHU3HAKH, CTPOUTH
BAPUALIMOHHBIA pANl, BAPUALMOHHYIO
KpPHUBYIO, BBIYHCJIATH cpenHee
3HAYEHHE NIPU3HAKA.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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6.7

HacneacrBennas
U3MEHYUBOCTH (1 u)

HacnencrBennas, reHOTHUIIHNYECKAas
W3MEHUYHMBOCTb. KombOunarusHas
M3MEHYUBOCTh. MEHO3 1 MOJIOBOU MPOILIECC
— OCHOBa KOMOMHATHMBHOM W3MEHYHMBOCTH.
MyTtanunonHas U3MEHUYHMBOCTb.
Knaccuduxarus MYTaLUK: T'CHHEIC,
XpOMOCOMHBIE, TE€HOMHBbIE. Yacrora wu
IIPUYHHBI MyTalWN. MyTtareHHble
(dbakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacjeacTBeHHon wu3meHumBoctH H. H.
BaBunoBa. BHesnepHas HacienCTBEHHOCTh
1 U3MCHYHUBOCTb.

HnIn

Jemoncmpavuu:
llopmpemuwi: I'. ne ®pus, H. 1. BaBuios.
Tabauysr  u  cxemvi:  «MyTalmoHHAS
U3MEHYUBOCTD.
Obopyodosanue: MHUKPOCKOTI,
Mukpomnpenapar  «Jlpozoduna» (HOpMa,

MyTarii  (OPMBI  KPBUTLEB M OKpacka
TeJa); KOMHATHBIE PACTEHUS C TECTPOH
OKPACKOM JIMCTHEB.

JlabopamopHhwie u npakmuueckue pabomol.
JlaGoparopunas pabora Ne 7. «AHamu3
MyTalii 'y Japo30oiibl  Ha TOTOBBIX
MHKpPOIIperapaTaxy.

PackpbiBaTh cojliepkaHHEe TEPMUHOB

u TIOHSITHIA: HacCJICJICTBCHHAs
N3MEHUYHMBOCTD, KOMOHHaTHBHAas
U3MEHUYMBOCTD, MYTallMOHHAS
U3MEHUYUBOCTh, MYTAHT, MYTallUH:
IF€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE;
TTOJTUTIIIOU IS, AHEYIUIOU NS,
MYTareHsbl.

XapakTrepu30BaTh HACIECICTBEHHYIO
U3MEHYUBOCTD; dhopMyIHpOBaTh
3aKOH TOMOJIOTMYECKUX PSAOB B

HacJeJACTBEeHHOM M3MeHuMBOocTH H.
M. BaBmioBa U OOBACHATHL €TI0
3HAYE€HUE 1151 OMOJIOTUH U CEJIEKIIUH.
Knaccendpuuuposarp MYTalUu:
T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE U
MIPUBOJUTH IPUMEPHI MyTalIHH.

OO0bsICHATH MIPUYHHBI
BO3HMKHOBEHUS ~ MyTauuid,  poOJb
(aKTOpOB-MyTareHoB.

CpaBHuBaTh BUIBI MyTallui;
BbISIBJISAAITH PUYUHBI
HACJIEICTBEHHOU WU3MEHYHUBOCTH,
UCTOYHUKHU MyTareHoB B
OKpy»Karolen cpese (KOCBEHHO).
Xapaxkrepu3oBaTh BHEAZIEPHYIO

HaCJICACTBCHHOCTb U HBMCHYHUBOCTD.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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6.8

['eneTnka yenoBeka

(19)

['eneTnka yenoBeka. KapI/IOTI/IH YCJIOBCKA.
OcHOBHBIC MCTOAbI TCHCTHUKH 4YCJIOBCKA:

reHEaJIOrM4eCKMH, OJIN3HEILOBBIH,
LIMTOr€HETUYECKU, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH M.

CoBpeMeHHOE  OMpeJeNIiCHUe TEeHOTHUIA!
MMOJJHOT€HOMHOE CEKBECHUPOBAHUE,
FEHOTHUIIUPOBAHUE, B TOM YHUCIE C

nomoipio I11[P-ananu3a. HacneacrBenHbie
3a00JieBaHMs 4YEJIOBEKA: I'€HHBIE OOJIE3HHU,
0oyIe3HU c HaCJICICTBEHHOM
MPEIPACIIOIOKEHHOCTBIO,  XPOMOCOMHBIE
oone3nu. ComaTHyecKue U Te€HEpPaTUBHBIC

MYTaIHH.
CTBOJIOBBIC KJICTKH. [IpHHIIMIIBI 3J0POBOTO
obpaza JKH3HH, JIMarHOCTHKH,

HpO(i)I/IJ'IaKTI/IKI/I N JCYCHUA TI'CHCTHYCCKHUX

0oJIe3HE. MenuKo-TeHETHUECKOE
KOHCYJIbTUPOBAHUE. 3HaueHHne
MEIUIIMHCKON TE€HETUKHU B
pe0oTBpaIlCHUN u JICYEHUH
IreHEeTUYECKUX 3a00JICBAaHUM YeIOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemwr: «HacnemoBanue pesyc-
dakTopay, «I'eHeTuKa rpymm KpOBH».
JlabopamopHhvie u npakmuyeckue pabomol.
[TpakTrueckast padora Ne 2. «CocTaBieHue
Y aHAJIM3 POJOCIOBHBIX YETOBEKA.

PackpbiBaTh cojepxaHue TEPMUHOB
U TIOHATUW: KapUOTHUI YEJIOBEKa,
UTOTCHETUYECKUI METO/,
reHeajJloruuecKuit METO/I,
POMIOCIIOBHBIC, OJM3HEIIOBBIA METOI,
HaCJICICTBECHHBIE 0oJIe3HU:
(MOHOTEHHBIC, C HAaCJEACTBEHHOU
IPEAPACHOJIOKEHHOCTHIO,
XPOMOCOMHBIE), MEJINKO-
TE€HETUYECKOE KOHCYJIbTUPOBAHUE.
epeuncasarn 0COOEHHOCTH
U3YUYECHHUS TE€HETUKHU YEJI0BEKA;
NPUBOJIUTH MIPUMEPHI
HACJIEICTBEHHBIX OO0JIE3HEH UYeIoBeKa,
XapaKTepu30BaTh METObI ux
npoPUIAKTUKY; 000CHOBBIBAThH
3HAYEHUE MEIMKO-T€HETUYECKOTO
KOHCYJIbTUPOBAHUS.

BbIIBJSIT W CPAaBHUBATH MEXKIY
co00i JOMUHAHTHBIC W PELECCUBHBIC
MPU3HAKH YETIOBEKA.

CocTraBaaiTb ¥  aHAJIM3MPOBATH
POAOCIIOBHBIE YEIOBEKA.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r
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HToro yacoB 1o teme: 8

Tema 7. CCJICK].[I/IH OpraHu3mMoB, OCHOBBI OMOTEXHO0JIOTHH

7.1

Cenexknusa Kak
HayKa M MMpoIece

(19)

Cenexkumsi Kak Hayka M IpolLecc.
3apoKAEHUE CENEKUUU W JOMECTUKALHS.

Yuyenne H.M. BaBunoBa o0 1neHTpax
MHOT000pa3us U IPOUCXOKICHUS
KYJIbTYPHBIX pacTEHU. LenTpsr

MPOUCXOKJICHUS JIOMAIHUX YKUBOTHBIX.
Copt, nopoja, mramm.

Jemoncmpavuu:

lopmpemuwi: H.J1. BaBuios.

Tabnuyvr u cxemwvr: xapta «LleHTpHI
MHOT000pa3us U IPOUCXOXKICHUS
KYJBTYPHBIX pacTeHuii», «ITopoabt
JTIOMAITHUX KHUBOTHBIX», «Copra
KYJIBTYPHBIX PACTEHHI.

Obopyodosanue:  MyJISDKM — TJIOAOB U
KOPHETIJIOIOB TUKUX (POPM U KyJIbTYypPHBIX
COpPTOB pacTeHMI; repbapuii

«CenbCKOXO035IIICTBEHHBIE PACTECHUS.

PackpbIiBaTh cojep:kaHUEe TEPMHHOB
U TIOHATHUH: CEJIEKIIHs, COpT, MOpoa,

IITaMM, JIOMECTHKAIIHSA, 170071
0JIOMalllHUBaHUE, LEHTPBI
MHOTO00pa3usi M  MPOUCXOKACHUS
KYJIbTYPHBIX PaCT€HUH U KUBOTHBIX,
ruOpuan3aIms, MCKYCCTBEHHBIN
oTOOD.

Ha3piBaTh U CPaBHUBATH OCHOBHBIC
ATanbl pa3BUTHUS CEJIIEKIIUU.

HN3narars yuenune H.M. BaBunosa o
LEHTpax MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUM; Pa3jiu4yaTh
LIEHTPbl HAa KapT€ MHpPa, CBA3BIBATH

UX MECTONOJIO)KEHHE C oOyaraMu
BO3HUKHOBEHUS JPEBHEHIITNX
[UBWJIN3AIAH.

CpaBHMBaTB COpPTa  KYJbTYPHBIX
pacTeHUH, IOPOABI JIOMAIITHUX
KUBOTHBIX U UX JUKHX ITPEIKOB.
OuneHuBaTh poJIb  CEIEKUUU B
o0ecre4eHnd  MPOJOBOJILCTBEHHOU

0e30I1aCHOCTH YCI0BEUYCCTRA.

https://www.yaklass.ru
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1.2

MeTtoasl u
JIOCTUKEHUS
CEJIeKIIMU PacTeHH
Y KUBOTHBIX (1 )

CoBpemeHHbIE METOBI CEJIEKIINH.
MaccoBblif 1 UHIUBUIYaJIbHBIH OTOOPHI B
CEJIEKIIMU PACTEHUM M KUBOTHBIX. OlleHKa
JKCTEPHEpPA. bnuskopoacTeenHoe
CKpemmBaHue — uWHOpuamHr. Yucras
nunus. CKpenuBaHWEe YUCTHIX JIMHUH.
'etepo3uc, win  THOpUAHAS  CHIIA.
HeponcrTeennoe CKpEILBaHUE —
aytOpununr. OtaanéHHas rudpuauzanus u
e€ ycrexu. VMCKyCCTBEHHBIM MyTareHe3 U
MOJIy4eHUE TOJUIUIONAO0B. JlocTrxkeHus

CEJEKIIMU  pPACTEHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpavuu:

llopmpemvi:  WU.B.  Mwnuypun, I'JI.
Kapneuenko, M.®. lBaHOB.

Tabnuyvr u  cxemwi: «Otnanennas
rubpuauzanus», «PaboTel  akajemMuka
M.®. UBanoBay, «Ilomumnonmgus.
Obopyoosanue:  MyJISDKM — IJIOJAOB U

KOPHEIUIOAOB JTUKUX (OPM M KYJbTYPHBIX
COPTOB PAaCTECHUHU.

JlabopamopHhvie u npakmuyeckue pabomol:
Okckypcust  «OCHOBHBIE  METONIBI U
JOCTW)KEHUSI ~ CEJeKIMM  pacTeHHH U
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIHHBIN
Y4aCTOK WJIU TEIJIMYHOE XO35IUCTBO).

PackpbiBaTh cojepxaHue TEPMUHOB
U TIOHSATUH: HMCKYCCTBEHHBIH OTOOp,
MacCOBBIM OTOOp, WHAWBUIYATbHBIN

oTOOD, AKCTEPHED,
OJIM3KOPOJICTBEHHOE  CKpEIIUBaHHE,
quUCTast JTVHYS, reTepo3uc,
HEPOJCTBEHHOE CKpEIlUBaHuUE,
UCKYCCTBEHHBIN MyTareHes,
TOJTUTUTOU/TBI.

CpaBHuBaTh dbopmbl
UCKYCCTBEHHOI0 O0TOOpa (MaccoBOTO
u UHIVBUYaJIbHOTO), BU/IBI

rubpuan3anuu  (OJIU3KOPOICTBEHHOM
U OTJAJICHHOM), CIIOCOOBI MOYYSHUS
MOJIUIUIOU]IOB.

IIpuBoauTh TpPUMEPBHI NOCTHKEHUI
CEJIEKIIMU PACTEHUMN U KUBOTHBIX.
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7.3 buorexHosiorusg Kak
OTpacib

npou3BojicTBa (1 u)

buorexnonorus KaK oTpacib
MPOM3BOJACTBA. [ 'eHHAsi MH)KEHEPUs. DTalbl
co3manust  pekomOunantHou JIHK wm
TPAHCTE€HHBIX  OpraHu3MoB. KietouHas
WHXXEHEPUS. Kierounsie KYJBTYPBHI.
MukpoKIOHaIBHOE pPa3MHOKEHHUE
pacTeHui. KionnpoBanue
BBICOKOIMPOAYKTHUBHBIX

CEIBCKOXO03SMCTBEHHBIX OpraHU3MOB.

DKOJIOTHYECKHE M ITHYECKHUE TPOOIEMBI.
I'MO — renetudecku MOAUGUIIMPOBAHHBIC
OpTaHU3MBI.

Jemoncmpavuu:

Tabauywl u cxembl: «OOBEKTHI
onotexHogorumn», «KiIeTouHbIe KYJIbTYPHI
U KJIOHMpoBaHue», «KoHcTpyupoBanue u
MEePEHOC T€HOB, XPOMOCOMY.

PackpbiBaTh cojliep)kaHlEe TEPMUHOB

U MNOHATHUH: OMOTEXHOJIOT U4,
KJIETOYHAsi  WHXKEHEpUs,  TIcHHas
UHXEHEPHS, KJIOHUPOBAHHUE,
TpaHCTeHHble  opranu3zMel, ['MO
(reHeTHYeCKH  MOAM(PUIMPOBAHHbBIE
OpraHU3MBbl).

Xapakrepu3oBatb OHOTEXHOJIOTHIO
KaK oTpacib IIPOU3BO/ICTBA,
OCHOBHBIE JNOCTHKEHUS
OMOTEXHOJIOTHH B oOnactu
IPOMBIIUIEHHOCTH, CEJILCKOTO

X034MCTBA U MEIUIIVHBI.
Ilepeuncasitb M XapakTepu3oBaTh
OCHOBHBIE METOAbl U JIOCTHKECHHS

OMOMHKEHEPUH.

Oo0cy:xnarThb IKOJIOTHUYECKHUE u
ATUYECKHE  aCMEeKThl  HEKOTOPBIX
HCCIIeIOBAaHUM B obyactu
OMOTEXHOJIOTHH (KJIOHMpPOBAHUS,
UCKYCCTBEHHOTO  OTUIOJAOTBOPEHUS,

HaIMpaBJICHHOTO W3MEHEHUSI T€HOMA U
CO3JIaHUS TPAHCTEHHBIX OPTaHU3MOB).
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OO6miee KOJNMYECTBO YaCOB B | 34 yaca
IporpamMmme:
11 KIIACC
No HaumeHoBaHHUe ITporpamMmHoe coaepranue OCHOBHbBIE BH/IbI 1eSITETLHOCTH DIEKTPOHHbBIE
0 /;1 pa3iesioB U TeM 00yJaromuxcs (undposbie)
y4edHoro npeamera o0pa3zoBaTeIbHbIE
pecypchl

Tema 1. DBOJIOIIHOHHAA ONOJIOTUSA

11

OBOIIOINS U METOBI
e€ uzydenus (1 )

[Ipennocwuiku BO3HUKHOBEHUS
HBOJIIOLIMOHHOM TEOpHH. DBOJIFOLUOHHAA
Teopusi U €€ MecTo B Ouosioruu. BrusHue
ABOJIOLIMOHHOW TEOPUM HAa  Pa3BUTHE
ouosioruu U apyrux Hayk. CBUAETEILCTBA
HBOJIIOLIHH. [TaneoHnTONOTMYECKHE:!
MOCJIEI0BATEILHOCTh TOSBJICHUS BUIOB B
MaJ€OHTOJIOTNYECKOM JICTOIIUCH,
nepexoansie hopmbl. buoreorpaduyeckue:
CXOACTBO MW pasznuune ¢ayn u ¢iaop
MaTEepUKOB u OCTpPOBOB.
DOMOpPHOJIOTMYECKHUE: CXOJCTBA U PA3IUUUS
YMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBEHO-AaHATOMUYECKHE:

TOMOJIOTUYHBIE, aHaJIOTUYHbIE,

PYAUMCECHTAPHBIC OpraHkbl, aTaBHU3MBbI.

PackpbIBaTh conep)kaHUe TEPMUHOB
U TIOHSATHI: IBOJIIOIMS, TEPEXOIHbIC
dbopmbl, (pUITOTEHETHUECKUE PSIIBI,
BU/JIBI-OHIEMHUKH, BUIBI-PEITUKTHI,
3aKOH  3apOJBIIICBOTO  CXOJICTBA,
OMOreHeTUYECKHUI 3aKOH,
TOMOJIOTUYHBIE W aHAJOTHYHBIC
OpraHbl, pYyJIMMEHTApHBIC OpPTaHBI,
aTaBU3MBI.

Ilepeuncasitb  OCHOBHBIC  3TaIllbl
Pa3BUTHS IBOJIIOIIMOHHON TEOPUHU.
XapakTepu30BaTh  CBHJICTCILCTBA
IBOJTIOIUU: MaJICOHTOJIOTHIECKUE,
ouoreorpaduyeckue,
AMOPHOJIOTUYECKHE,
aHATOMUYECKHE,

CpPaBHUTEIIbHO-
MOJIEKYJISIPHO-

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/

64



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

MouiekynsipHO-OMOXMMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH u
OCHOBHBIX METa0OJIMUYECKUX MyTell y Bcex
YKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, XK.b. Jlamapk, Y.
Hapsun, B.O. KoBanesckuii, K.M. bap, O.
['ekkens, ©. Mrosuiep.

Tabnuywr u cxembl.: «Pa3Butne
OpPraHMYecKOro  MHpa  Ha  3emiey,
penbedHbIC TaOIUIIbI «3apoaplun
MTO3BOHOYHBIX KUBOTHBIX»,
«APpPXEONTEPUKCY.

Obopyoosanue.: duoreorpaduueckas KapTa
Mupa; KoJuteKmus «DopMbI COXpaHHOCTH
UCKONACMBIX JKUBOTHBIX U  PACTCHHIN»;
BJIQKHBIC nperaparhbl «Pa3BuTHE
HACCKOMOT0», «Pa3BUTHE JATYIIKNY.

OHMOXUMHUYECKHUE.
IIpuBoAUTHL TPUMEPHI TMEPEXOTHBIX
dbopm OpraHU3MOB,

(UIOreHeTUYECKUX PSIOB.
IpuBoanTs GOpMYIHUPOBKHU 3aKOHOB
OMOT€HETUYECKOTO U 3apOAbIIIEBOIO
CXO/JICTBA.

1.2

Hctopus pa3sutus
IpeCcTaBlIeHU 00
sBotouH (1 )

OpomononHas  teopuss Y.  [lapBuHa.
[Ipeanoceuiku BO3HUKHOBEHUS
JapBUHHU3MA. [[BHOKYIME CHUJIBI 3BOJIOLUAU
BUIOB 1o  JlapBuHy  (M30BITOYHOE
pa3MHOXKEHHWE  TpU  OrPAHUYEHHOCTH
peCypcoB, HEOIpeACIEHHA U3MEHYNUBOCTD,
O0opb0a 3a CyIlecTBOBAaHUE, €CTECTBEHHbBIN
o100p). CuHTETHYECKAS] TEOPUS IBOJIIOLIUU
(CTD) u €€ OCHOBHBIE MOJIOKEHUS.
Hemoncmpauyuu:

PackpbIiBaTh cojepkaHle TEPMHHOB

u MMOHSTHM: CHUCTEMATHKA,
€CTECTBEHHbIH M  HMCKYCCTBEHHBIN
oTOOD.

Xapakrepus3oBathb OCHOBHBIC

3BOJIIOLIIMOHHBIE WJECHU, KOHLENIHUH M
TEOpUH; CPABHMBATH B3TJIs1/Ibl HA BU/L
u ospomonuo K. Jlunnes, XK.b.
Jlamapka, Y. JlapBuHa.

OuenuBarr Briang Jlundges B
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Ilopmpemuwi: K. Jlunnen, XK.b. Jlamapk, Y.
JapBuH.

Tabnuyvt u cxemot: «Ilonmymnsauuny, «Kapra-
cxeMa  Mapumpyra nyremectBus Y.
[apBunay, «DopMmsbl 00pbOBI 3a
cylecTBoBanue», «EcrectBeHHbI 0TOODY,
«MHoroobpasue  COpTOB  pPACTECHHID»,
«MHoroo0pasue nopoJ >KuBOTHBIX).

pPa3BUTHE CUCTEMATUKH U O0OBSICHATH
IPUHIUIBI OMHAPHOW HOMEHKJIATYPBI.

Xapakrepu3oBaTb COJACpXaHUE U
3HAQUEHUE DBOJIIOIMOHHON KOHIIEIIUHA
K.b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYUYHbBIE U
COLMAJIbHO-DKOHOMUYECKHUE
MPEANOCHUIKI BO3HUKHOBEHUSA
3BOJIFOIMOHHOM Teopuu Y. JlapBuHa.
PackpbiBaTh COJICpKaHHE
3BOJIIOIMOHHON Teopuu Y. JlapBuHa;

CPAaBHUBATBb  HEOINPEIECIEHHYIO U
OIPEIEIEHHYIO M3MEHYNUBOCTD,
€CTECTBEHHbIM U  HUCKYCCTBECHHBIN
oTOOD, dhopMBI O00pbOBI 3a
CYyIIIECTBOBAHHUE.

OnuchiBaThH MTOJIOKEHHUS

CUHTETUYCCKON TCOPUU  DBOJIIOIUH
(CTO) 1 00BACHATDH €€ 3HAUCHUE JIJIS
OHOJIOTHH.

1.3

Buna: xpurepun u
CTPYKTYypa.
[Tormynsauus Kak Kak
AJIEMEHTapHas
eauHuIa Buaa (2 9)

MUuKpo3BOITIOLHS. [Honmynsnus KaK
€UHUIIA BUA U IBOJIFOIIUH.
Hemoncmpayuu:

Tabnuyvr u  cxemwr:  «llomynsauuny,
«MyTanmoHHas U3MEHYHUBOCThY.
Obopyoosanue: MHKPOCKOII,
Mukponpenapar «/lpozoduina» (HOpMma,

MyTauud (OPMBI KpBUIBEB M OKpPACKU

PackpsbiBaTh coaepxKaHUE TEPMUHOB
U TIOHATUH: MHKPOAIBOJIONHUS, BUJ,
KpUTEpPUU BHUJA, apeay, MOMyJISALus,

reHoOHI, MyTaluu, KOMOWHAIIUN
TE€HOB.

Xapaxkrepu3oBaTh BU]I KaK
OCHOBHYIO CHUCTEMAaTHYECKYIO
SAVMHUITY u IEJIOCTHYIO
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TeNa), MOJCIb-alIHKAIHS
XPOMOCOMY.

Jlabopamopnvie u npakmuyeckue pabomwl:
JlabopaTtopuas pabora Ne 1. «CpaBHeHmHE
BUJIOB 110 MOP(OJIOTHICCKOMY KPUTCPHUIOY.

«Ilepexpéct

OMOJIOTUYECKYIO CUCTEMY.
Boiaeasitb KpUTEpUU
(Mopdosioruyeckuid,
bu3nonorndeckuii, OMOXMMHYECCKUH,
FeHETUYECKU, AKOJIOTUYCCKHH,
reorpaguyeckuii) ©U  NPUMEHATH
KPUTEPUHU JJIsI ONTMCAHUST KOHKPETHBIX
BUJIOB.

Xapakrepu3oBaTh MONYJSIIAID KaK

BHIA

CTPYKTYpPHYIO  CIMHMIly BHUJIAa U
SBOJIIOIHUH.
OnuceIiBaTh MOMYJISIIHIO 110
OCHOBHBIM  IIOKa3aTelsIM:  COCTaB,
CTPYKTypa.

1.4 JIBHOKYIITHE CHITBI JBwxkymue cuibl (pakTopsl) sBojronuK | PackpbiBaTh coiepikanue tepmuHos | https://www.yaklass.ru
(3meMeHTapHbIC BUJIOB B TIpHpoje. MyTallMOHHBINA TIPOIIecC | U MTOHSITHIA: KOMOMHATHBHAs hitps://resh.edu.ru/
(haKTOpHI) PBOTIOLNK | U KOMOMHATHBHAs U3MEHYNBOCTD. | U3BMEHYHUBOCTb, MYyTallHH,

(19) [TomynsiuoHHbBIE BOJHBI U Jpeiid TEeHOB. | MyTaIlMOHHBIN npouece, | https://interneturok.r
M3omsamust 1 MATpaIus. NOMYJIAIIMOHHBIC ~ BOJHBI,  Apeid | u/
Jlemoncmpauuu: T'CHOB, M30JIAIIHS, MUTPAIHH.

Tabauyvr u cxemwvl: «JIBrwkymiue cuibl | XapaKTepu3oBaTh  DJIEMEHTapHbBIC

SBOJIIOIHI. (baKkTOphl HIBOJIFOIIUU: MYTAIIMOHHBIN
npoiecc, KOMOWHATHUBHASA
U3MEHYNBOCTD, MOMYJISIIIUOHHBIE
BOJNIHBI, Jpehd TEHOB, W30JIAIMS,
MUTPAIIAS.
YcranaBiuBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXITY
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MEXaHU3MOM u pe3ynabTaToM
TEHCTBUS JBYOKYIIMX CHII
(3J1IeMEeHTapHBIX ¢dhakTOpOB)
HBOJIIOLIHH.

15 EctectBennslit oroop| EctecTBeHHblii 0TOOp — Hampasmswomuil | PackpbiBaTh conepxkanue | https://www.yaklass.ru

u ero ¢popmsl (1 v) daktop sBoMONMU. DOPMBI €CTECTBEHHOTO | TEPMHUHOB U MOHSATUHN: €CTECTBEHHBIN hitps://resh.edu.ru/
otbopa. oTOop, O0pKOa 3a CylIEeCTBOBAHUE.
Jemoncmpayuu: OnuceiBaTh MexaHu3M JeictBus | https://interneturok.r
Tabnuywst u  cxemvi: «EcTecTBEHHBIN | €CTECTBEHHOTO OTOOpA. u/
ot6op», «boppba 3a cyliecTBOBaHUEY. XapakTepu3oBaTh dbopmbl
€CTECTBEHHOTO 0TOOpa (JIBIKYIIHMA,
CTaOMIIM3UPYIOIINN, TU3PYITUBHBIN)
U CPABHMBATb UX MEX]y COOO.
Xapakrepu3zoBarb  Oopp0y  3a
CYyLIECTBOBAaHUE U CPAaBHUBATH €€
BUBI (MexBHIOBAS,
BHYTPHUBUOBAs, 6oprba C
HEeOIaronpus THHIMU (bakTopamu
BHEIIIHEN Cpeibl).

16 Pesynbratel [TpucmnocoO0neHHOCT,  OpraHM3MoB  Kak | PackpbIBaTh conepxkanue | https://www.yaklass.ru
HBOJIIOLIUU: pe3yabTaT HBOJIIOLIMH. [Tpumepsl | TEpMUHOB u MOHSTHH: hitps://resh.edu.ru/
MPUCTIOCOOJICHHOCTD | MPUCTIOCOOIEHUHN y OpPTaHU3MOB. | TPUCTIOCOOICHHOCTD,

OPTaHU3MOB U ApomMopdo3bl U uaUOAnaNTalMU. BuUa U | MOKpPOBUTEIHCTBEHHAS u | https://interneturok.r
BUJI000pa3oBaHue BUJI000pa3oBaHue. Kputepuu BUJA. | MpeAocTeperaroniast OKpacka, | U/
(14) OcHoBHBIE  (OpMBI  BUA000pA30BaHUS: | MACKHMPOBKA, BUJ000pA30BaHUE.

reorpaduueckoe, SKOJI0rHIecKoe. OnucsiBaTh MEXaHU3M

Jemoncmpayuu: BO3HMKHOBEHHUSI TMPHUCIIOCOOIECHUN Yy

Tabauyvl u cxemwl: «IIprucmocoOIEHHOCTD

OpraHU3MOB.

68



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Fbiologia%2F5-klass%2Fchto-izuchaet-biologiia-13701%2Fnapravleniia-biologicheskoi-nauki-13452%2Fre-ad2dd403-ba22-4e77-8e48-ef5f4ef63166&cc_key=
https://resh.edu.ru/
https://interneturok.ru/
https://interneturok.ru/

OpPTraHU3MOBY, «["eorpaduueckoe
BHUJI000pa30BaHUE, «IKOJIOTUYECKOE
BUJI000pa30BaHUE. ObopynoBanue:
KOJUIEKIIUS «IIpumepst 3alIUTHBIX
PUCIOCOOJICHUIA y AKUBOTHBIX»,

KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHA OKPACKH; HA0OP IIOI0B U CEMSIH.
Jlabopamophvie u npaxmuyeckue pabomol.
JlaGoparopuas pabora Ne 2. «Omnucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma #  ee
OTHOCHTEJIHLHOTO XapaKTepay.

BoisiBJISATH 110 H306pa}KCHI/ISIM, Ha

KHUBBIX u (buKCUPOBaHHBIX
npernaparax HpUMEpPHI
MPUCIIOCOOJICHHOCTH  PAacCTeHUd U
KUBOTHBIX K  YCIOBHUSAM  CpEIbl
oOuTaHus, J0KA3bIBATH

OTHOCHUTEIIBHYIO  I1EIeCO00pa3HOCTh
MPUCTIOCOOJICHUI.

Xapakrepu3oBaTh  CIOCOOBI U
MEXaHHU3MBbI BUI000pa30BaHUs;
ONUCHIBATH U CPABHUBATDH

OCHOBHBIE (DOPMBI IKOJIOTHUECKOTO U
reorpauyeckoro BUa000pa3oBaHus.

1.7

Hanpasnenus u nmytu

MaKpOdBOJIIOLUA
(24)

MakposBomoonusa.  DopMbl  IBOJIIOLINHN:
buneTnveckas, JIMBEPTEeHTHAs,
KOHBEpIeHTHa, napajuieibHasl.
Heob6paTtumocTs ABOJIIOIHH.
[Ipoucxoxaenue oT
HECMEeIUaTu3UPOBAHHBIX MIPEIKOB.
[Tporpeccupyromas CTIeIaTN3alTH.
AnanTuBHas paavaius.

Hemoncmpauuu:

Ilopmpemuwi: A.H. CeBep1ios.

Tabauysr u  cxemvl: «ApoMopdo3bD»,
«MmnoaganTarumy, «O0mas
JIeTeHEePAITHS.

Obopyoosanue:  moaenb  «OCHOBHBIC
HAIMpaBJICHUS  JBOJIONHUW»;  OOBEMHAsS

PackpbiBaTh COZEpKaHUE
TEPMUHOB u MTOHATHUU:
MaKpO3BOJIIOIHS, ¢dunorenes,

OMOJIOTHYECKUM TIPOTPECC U perpece,
apomop(do3s, uanoananrtamus, ooias
JiereHepalvs, aJJafTUBHAS pauaIusl.

Xapaxkrepu30BaTh bopmbl
IBOJIIOLUH.
BoisaBiasaTh apoMop(o3bl 151
UIMOAaNTallUd Yy  pacTeHud U
YKUBOTHBIX.
CpaBHMBAThH OMOJOTUYECKUM

nporpecc u OMOJOTHYECKUH perpecc,
apoMopdo3,  UAMOAMANTAIMIO U
oO0IITyF0 IeTeHepaIuio.
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MOACIIb ((CTpOGHI/Ie
ITIO3BOHOYHBIX».

IOJIOBHOI'O MO3Tra

BoIsIBJISITH  B3aMMOCBSI3HU MCKIAY
My TAMHU u HalpaBJICHUAMHA
9BOJIIOIUHA Y paCTeHI/Iﬁ " ) KNBOTHBIX.

Htoro yacos no Teme: 9

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3emJie

Hcropus xu3HU HA
3emiie U METOABI €€
M3y4YeHHUs. | Umoressl
IIPOUCXOKICHHUS
YKW3HU Ha 3emIe

(2 4)

2.1

Jlonay4dHble TIpeACTaBICHUS O 3aPOKICHUN
KU3HU. Hayunsie TUIIOTE3bI
BO3HUKHOBEHHUS  JKM3HM Ha  3emlie:
abuoreHes W maHcnepMmus. XuUMHYECKas
DBOJIIOIIHSL. AOUOreHHbBIN CUHTE3
OpTraHUYECKUX BEILIECTB u3
HEOPTaHUYECKHUX. DKCIEePUMEHTAIBHOE
MOATBEPKACHUE XUMUUYECKON HBOIIOLIUH.
HauanbHble ATaIlbl OMoIOTHYECKON
seomoonuu.  ['mmoresa  PHK-  mwmpa.
dopmupoBaHue MeMOpPaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKJIEeTKU. [lepBrie
KIETKH U uX ’Bomtouus. dopmupoBaHue
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Hemoncmpayuu:

llopmpemwvir: ®. Pemn, JI. Ilactep, C.
Munep, A.W. Onapun, I'. FOpu.

Tabnuyvt u cxemvl. «BO3HUKHOBEHHE
Conaeunon CHUCTEMBI», «Pa3Butue
OpraHM4eckoro wmupa», «PacrurenbHas
KJIETKa, «KuBoTHas KJIETKA»,

«IIpokapuoTrueckas KJIeTKay.

PackpbIiBaTh cojiepkaHle TEPMHUHOB
U TIOHATHI: KpeallmoHU3M, aOMOTeHE3,

BUTAJIN3M, [aHCHEPMUs, OHOMOI33,
KOallepBaThlI, MIPOOHOHTHI,
cMMOMOTeHE3.

XapakTepu3oBaTh METOIbI

U3YUYEHUS] UCTOPUYECKOrO MPOIIIOTO
3eMIn.

ITepeuncasitTe  OCHOBHBIC  3Tallbl
XAMHUYECKOM | OMOJIOTHYECKOU
ABOJIFOLUH.

HM3narars cojaepkaHue TUNOTE3 U
TEOPU BO3HUKHOBEHHUS >KM3HHM Ha
3emiie (KkpeanuoHusMa,
CaMOIPOU3BOJIBHOTO 3apOKACHUS
(CTIOHTaHHOTO), NaHCIIEPMUH,
runote3sl PHK-mupa).

OnuceiBath  dkcnepumeHtol  C.
Mwumiepa u I'. FOpu no nonydenuro
OpraHUYEeCKUX BEILECTB u3
HEOPTraHUYECKUX MyTEM aOMOTE€HHOTO
CUHTE3A.

https://www.yaklass.ru
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2.2

OCHOBHBIE 3TaIlbI
HBOJIIOLINU
OpPTaHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 dPaM |
nepuoaam (2 )

Pa3utne xu3HM Ha 3emiie MO 3paM H
nepuonam. Karapxen. Apxenckas H
npoTepo3orckas 3psl. [lameo3onckas spa u
e mepuoibl: KeMOPUNCKUIA, OPJIOBUKCKHUH,

CUITYPUHCKHU, JICBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUU.
Me3so3olickas 2pa HU €€  IEepUOABL:
TPHUACOBBIH, IOPCKHUH, MEJIOBOM.
KantHo3olickass 93pa u €€ Iepuombl:
I1aJIEOTCHOBBIH, HEOI'CHOBBIM,
AHTPOIIOTEHOBBIN. XapakTepucTuka

KJIIMMaTa M TEOJOTHYECKUX IPOIIECCOB.
OcHOBHBIC STarbI ABOJTFOITUHT
pacTUTENBHOTO W JKMBOTHOTO  MHDA.
Apomopdo3bl 'y pacTeHHd W >KUBOTHBIX.
[TosiBIeHWe, pacuBeT W BHIMHUPAHHE TPYIIII
YKUBBIX OPTaHU3MOB.

Hemoncmpavyuu:

Tabauyul u cxembl: «Pa3Butune
OpraHUYeCcKOro MHUpPaY,
TCOXPOHOJIOTHYECKAs TaOIHIa; KOJUICKIIHS
«DopMBI  COXpPaHHOCTH  HMCKOIAeMbIX

YKUBOTHBIX U PACTCHUIN».

JlabopamopHhvie u npakmuueckue pabomol:
[Ipaktuueckass padora Ne 1. «U3yuenue
UCKOIMAEMbIX  OCTAaTKOB  pacTeHHd H
YKABOTHBIX B KOJJIEKIIUSAX).

Okckypeust  «IBOJIOLUSL  OPTaHUYECKOTO

PackpbIiBaTh colepKaHUE TEPMHHOB
U TOHSATUW: D0H, 3pa, NEPHUOJ,
apoMopd03bl, UANOATANITAIMN. 3HATh
MOCJIEIOBATEIBHOCTD 30HOB:
KaTapxeu, apxeu, IPOTEPO30H,
baHepo3oii; ap: apxeunckas,
IIPOTEPO30MCKAs, ITaJIC030MCKasl,
ME3030MCKasl, KalHO30MCKasl;
11(5)0)5 ()1 (V): KeMOPUICKHIA,
OPIOBUKCKUH, CUIIYPUUCKUN,
JICBOHCKUH, KaMEHHOYTOJIbHBIM,
IIEPMCKHM, TPHUACOBBIM,  FOPCKHM,
MEJIOBOM, MaJeOTCHOBBIN u
HEOrCHOBBIM, aHTPOIIOT€HOBBIN.
Xapakrepu3oBathb OCHOBHBIE
COOBITHUSI B PA3BUTUM OPraHUYECKOTO
MUpa IO 3paM HW  TIepuoaam
TEOJIOTUYECKOW  HUCTOPUHU;  OTallbl
pa3BUTHS PacCTUTEILHOTO 151
YKUBOTHOT'O MUpA.
BbiaeuThL TIaBHBIC
pPAaCTEHUH U )KUBOTHBIX.
CpaBHuUBaTh MEXTY cobOoi
MPEICTABUTENIE  CUCTEMATHYECKUX
TPYNI  OPraHU3MOB,  BBISIBJSATH
YEepThI YCIOKHEHUS u
IPUCIOCOOJICHHOCTH K YCJIOBHSIM
KU3ZHU.

apoMOpP(O3bI

https://www.yaklass.ru
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Mupa Ha 3emiie» (B €CTECTBEHHOHAYYHbBIN
WJIU KpaeBeAYECKUM My3ell).

23 CoBpemeHHas Cucrema  opraHumueckoro Mupa Kak | PackpbiBaTh conxepkanue TepmuHoB | https://www.yaklass.ru
cucrTema OTpakeHUE HBOJTIOLINH. OcCHOBHBIE | 1 MOHSATHUH: CHCTEMATHKA, | |\ii1e-/rash.edu.ru/
OpPraHUYeCKOTO MHpa | CUCTEMAaTHUYECKUE TPYIIIBI OPTaHU3MOB. UCKYCCTBEHHAass M €CTECTBEHHAs
(14) Jlemoncmpayuu: KJaccuduKaus, Oounaphas | https://interneturok.r

Tabnuyvst u  cxemvi:  «CoOBpEeMEHHasl | HOMEHKIIATypa, npuHOHAI | U/
CHCTEMa OPTraHUYECKOTO MUPAY. UEPaAPXUIHOCTH.
XapakTepu3oBaTb  COBPEMCHHYIO
CUCTEMY OPTaHUYECKOTO MHPA.
24 DBOJIIOIMS YeJIOBeKa | DBOMIOIMS YejIoBeKa. AHTPOIOJIOTHS Kak | PackpwIiBaTh cojeprkanue tepmuHOB | https://www.yaklass.ru

(aaTpomorenes) (1 )

Hayka. Pa3Butue  mnOpeacTaBieHUA O
MPOUCXOKJICHUH  4elioBeKa.  MeTojsl
u3yueHus aHTporioreHeza. CxoJcTBa H
pa3nuuMs  YeJIOBE€Ka U YKHUBOTHBIX.
CucteMaTUuecKoe MOJIOKEHNE YETOBEKA.
Jemoncmpavuu:

lopmpemuwi: Y. JlapBuH.

Tabauyul u cxembl! «CpaBHeHue
aHATOMUYECKHUX YepPT CTPOSHUSI YEJIOBEKA U
YEJIOBEKOOOPA3HBIX 00E3bIH.
Obopyoosanue: CIETIKA W U300paKEHUS

KaMCHHBIX opyaHiA IepBOOBITHOTO
YEJIOBEKa! KaMHH-YOTIEPHI, pyOwuna,
ckpeOIa.

u MTOHSITUM: AHTPOTOJIOTHS,
AHTPONOTE€HE3, YEJOBEK pPa3yMHBIN
(Homo sapiens), mnpsiMOXOXJIEHHUE,
BTOpAasi CUTHAJIbHASI CUCTEMA.
IHepeuncasats 3aJ1a4n
AHTPOIOJIOTUH, ATAllbl CTAHOBJIEHUS U
pa3BUTHS IIPEACTABIICHUM 0
MPOUCXOKCHUH YETIOBEKa.
HM3aaratb OCHOBHBIE  MOJIOKEHUS
teopun Y. JlapBuHaA, KpUTHYECKHU
OIICHUBATh HE Hay4YHYIO
uHpOpMaIIMIO O  MPOUCXOXKICHUU
YeJIoBeKa.

3HaTh CHUCTEMATHYECKOE MOJIOKECHUE
Buga Homo sapiens, mepeumc/siTbh
ero MoOp(]oJI0ro-aHaTOMUYECKHE
NpU3HAKU Pa3HOTO ypOBHS  (THI,

https://resh.edu.ru/

https://interneturok.r
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KJ1acc, OTPS U JIp.).

YcraHaBaMBaTh 4epTHl CXOJCTBA U
pa3nuunii 4YeI0BeKa U )KUBOTHBIX.
OOBbsICHAITH U OLIEHUBATH 3HAYCHUE
HAyYHBIX 3HAHUN O TPOUCXOKICHUHU
YelloBeKa ISl TIOHUMAaHUS MecTa |
POJIN YeJIoBeKa B MPUPOJIE.

25 JIBHOKYIITHE CHITBI JBroKymme CHLITBI (dbaktopsr) | PackpbiBaTh copepikanue TepMuHOB | https://www.yaklass.ru
(pakropsl) aHTPOIIOTEHE3A. HacneactBenHast | 1 HOHATHI: (AKTOPBI aHTPONOIEHE3A, https://resh.edu.ru/
anTporiorenesa (1 4) | MU3MEHYMBOCTP M €CTECTBEHHBIM OTOOP. | TPYNIIOBOE COTPYJIHUYECTBO, pPEYb,

OO011eCTBEHHBIM o0pa3 JKU3HU, | OpYIUAHAS HNeATENIbHOCTD, | https://interneturok.r
U3TOTOBJICHUE OPYJUU TPYJia, MBIIUICHHE, | TOTUMOPHU3M. u/
peusb. Xapakrepu30BaTh JBIKYIIUE CHUJIbI
Jlemoncmpauuu: (dakTophI) aHTPOTIOTeHE3a:
Tabauyu! u  cxemvi: «CpaBHeHue | OMOJIOTUYECKUE W COIMAJIbHBIE,
aHATOMHYECKHUX YEPT CTPOCHUS YEIOBEKA U | CPABHMBATH UX MKy COOOM.
YEJIOBEKOOOPA3HBIX 00e3bsiH», «OCHOBHBIC

MeCTa  TaJCOHTOJIOTMYECKUX  HAaxOJIOK

MIPEIKOB COBPEMEHHOTO YETIOBEKAY.

Obopyoosanue: mynsixu «lIpoucxoxaeHue

YeJIOBEKa (maJIeOHTOJIOTHYECKHE

HAXOJIKH )».

26 OCHOBHBIC CTaIUN OCHOBHBIC CTaJUHd M BETBU 3BOJIONKHU | PackpbIiBaTh cojepxanue TepMmuHOB | https://www.yaklass.ru
HBOJIIOIMY YEJIOBEKA | YEJIOBEKa:  aBCTpPAIONUTEKH,  YenoBeK | U TOHITHI: aBCTPAIOMUTEK, YEIOBEK hitps://resh.edu.ru/
(19) YMEJIBIH, YemoBek MPAMOXOIALINM, | YMEIIBIA, YEJOBEK MPIMOXOISIINN,

YenmoBek  HeaHAepTalbCckuii,  YenmoBek | HeaHaepTaell, KpoMaHbOHel, | https://interneturok.r
pa3yMHBIA COBpEMEHHOTO TuMa. Haxonkw | HeonmuTudeckas peBodtorus, | U/

HCKOIIa€CMbIX OCTaHKOB, BpCMs1

NEPBOOBITHOE UCKYCCTBO.
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CYILIECTBOBAHMUS, 00JacTh
pacmpocTpaHeHusi, 00BEM  TOJOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYAHSL.
Hemoncmpayuu:

Tabnuyer u cxemwvl: «OCHOBHBIE MecCTa
MAJICOHTOJOTHYECKIX HAaXOJOK TPEIKOB
COBPEMEHHOIO YEJOBEKa», «JlpeBHenme
moau», «JpeBnune mrogu», «llepBbie
COBPEMEHHBIC JTFOJTN.

Obopyoosanue: mynsixu «lIpoucxoxaenue

XapakTepu3oBaTh H CPaBHHUBATH

MEXJIy CcOOOW OCHOBHBIE CTaJUH
ABOJTIOIUU YyeJioBeKa:
XPOHOJIOTUYECKHM  BO3pacT, apeal

pacrpocTpaHeHusi, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 )KU3HU U OpYAHs TPY/Ia.

yenoBeka»  (OIOCTBI  aBCTpasONUTEKa,

NUTEKaHTPOIA, HeaHJIepTaibla,

KPOMaHBbOHI[A); CJIETIKU WM H300pa)KeHus

KaMEHHBIX opyauii NEPBOOBITHOTO

YeJoBeKa:  KaMHHU-YOIIephl,  pyOua,

ckpeOIa.

27 Yenoseueckue pacbl | YenoBeueckue packl. OcHOBHBIC Oosbiine | PackpbIiBaTh cojepxanne TepMHHOB | hitps://www.yaklass.ru

Y TIPUPOTHBIC pacel:  eBpomeougHas  (eBpasmiickas), | U MOHSATHI: Packl, pacoreHes3, CoIral- hitps://resh.edu.ru/
alanTalyy YeJ0BeKa | HEerpo-aBCTpaIONIHAs  (dPKBAaTOpHANIbHAS), | JAPBUHHU3M, PACHU3M, METHCAITHSL.

(14)

MOHTOJIOUIHAsA (a3UaTCKO-aMEPHUKAHCKas).

UepTsl MPUCTIOCOOJICHHOCTH
NpEICTaBUTENCH YEOBEYECKUX pac K
YCIIOBHSIM  CYIIICCTBOBaHUSA.  EJIMHCTBO

yesoBeueckux pac. Kputuka conupanbHOro
JTapBUHU3MA U pacu3ma.

Hemoncmpauyuu:

Tabauyvt u cxemoi: «YenoBevdecKrue pach».

Xapaxkrepu3oBarb W CpPaBHUBATH
MIPEJICTABUTEIIEN YEIIOBEYECKUX pac,
PaCKpPBIBATH MPUYUHBI 1 MEXAHU3MBbI
pacoreHnesa, MePeYUucIfTh "
NPUBOAUTH MIPUMEPBI
IPUCHOCOOJICHHOCTH ~ YeJOBeKa K
YCHOBHUSIM Cpenpl, MIPUMEPBI
PUCIOCOOUTEIBHOTO 3HA4YEHUS
PacoOBBIX NPU3HAKOB.

https://interneturok.r
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Jloka3piBaTh eauHCTBO BHjaa Homo
sapiens, HAyYHYIO
HECOCTOSITEILHOCTh PACOBBIX TEOPHIA,
UJEH COLMAJIbHOTO JapBUHHU3MA U
pacusma.

Htoro gacos no Teme: 9

Tema 3. OpranusmMsbl 4 OKpy:KawINas cpeaa

https://www.yaklass.ru

31 DKOJIOTHS KaK HayKa | OKOJOrus Kak Hayka. 3ajgadyd W paszzeinbl | PackpbIBaTh coJep)KaHHE TEPMUHOB
(1a) HKOJIOTHUH. MeTtobl HKOJIOTUYECKUX | U TMOHSATHM: SKOJOTHs, IOJIEBbIE hitps://resh.edu.ru/
HCCJIeIOBAHUIA. DKOJIOTHYECKOE | HAOIIOACHHS, AKCIIEPUMEHTHI,
MHPOBO33pPEHHE COBPEMEHHOTO YCJIOBEKA. | MOHUTOPHHI OKpYyKaromer cpensl, | https://interneturok.r
Jlemoncmpayuu: MOJIEJIMPOBAHHUE, 9KOJIOTHYECKOe | U/
Hlopmpemeoi: A. T'ymb6onsar, K.®@. Pynwe, | MupoBo33peHue.
9. I'ekxens. IlepedyucasiTh 3a7auv DKOJOTHUH, €€
Tabnuyvr u cxemwvi: kapta «llpuponnble | pazgensl M CBA3M € JIPYTHUMH
30HBI 3EMIINY. HayKaMH.
Xapakrepu3oBarthb METO/IbI
JKOJIOTMYECKUX UCCIENOBAHNMN.
39 Cpenpl oOuTaHus u Cpensl OOWTaHWS OpPraHM3MOB: BOjHas, | PackpbIBaTh coaepkanue tepmuHoB | https://www.yaklass.ru

HKOJIOTHYECKUE
¢dakTopsl (1 1)

HA3eMHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTPH-
OpraHU3MEHHAs. DKOJIOTHYECKHE (PaKTOPHI.
Kimaccudukanusi s3Koa0rudeckux (pakTopoB:
aOMOTHYECKHE, OHMOTHUYECKHE U
AHTPOIIOTECHHbIE. [[eMCTBHE 3KOJIOTHYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

Jemoncmpayuu:

U TOHATHH: cpema  oOWTaHUSA,
JKOJIOTHYECKHUE (bakTophl,
OHOJIOTrMYeCKU ONTHMYM,
OTPAaHUYUBAIOIIHNKN (JIMMUTUPYIOITUN )
dakrtop.

Xapakrepu3oBaTh YCIOBHS CpeX
oOuTaHMs OpPTaHH3MOB;

https://resh.edu.ru/

https://interneturok.r
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Tabauyvr u cxemvr: «Cpenpl oOUTaHUS | KIACCHPHIIHPOBATH "
OpTaHU3MOBY. XapaKTepu30BaTh  IKOJIOTHYCCKUE
(baKkTOpHI: a0MOTHYECKHUE,
OMOTHYECKWE W  aHTPOIIOTCHHBIC.
OnuceiBaTh JEUCTBUE
IKOJIOTHYECKUX dakTopoB Ha
OpTaHU3MBL.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUS U  JKHU3HEACATCIHHOCTH
pacTeHH W >KHBOTHBIX Pa3HBIX Cpel
oOUTaHUS.
33 AbGuoTndeckue AbGuoTndeckue (dakTopsI: cBeT, | PackpbIBaTh cojaepikanue tepMuHoB | https://www.yaklass.ru
daxtopsl (1 1) TeMneparypa, BIaXHOCTh. DOTONEepHOAN3M. | U MOHATUN: a0uoTUYecKue (PAKTOPHI, https://resh.edu.ru/
[IpucnocoGieHus: OpraHu3MoOB K JIEHCTBUIO | (HOTONIEPUOIU3M, OMOJIOTUYECKHE
abuotnuecknx (aktopoB. buonorumueckue | pUTMBI. https://interneturok.r
PUTMBEI. AHAIM3MPOBaTh JICHCTBHE CBeTa, | U/
Jlemoncmpayuu: TEMIIEPaTypHI, BIIQYKHOCTH Ha
Tabauysl u cxemol. «DOTONEPUOTUZIM. OpraHW3Mbl U MPUBOAUTH TIPUMEPHI
JlabopamopHhvie u npakmuyeckue pabomwl. | IPUCIOCOOJEHHOCTH OPTaHU3MOB.
JlabopaTtopHas pabora No 3. | IlpoBoaNTH OMOJOTHYECKUE
«Mopdonoruueckue 0COOEHHOCTH | HAOIOIEHUS U 0popMJISITH
pacTeHUH U3 pa3HbIX MECT OOUTAHU. pe3ybTaThI MIPOBEAEHHBIX
JlaGoparopHass pabora Ne 4. «BrusHue | HaOIIOICHHM.
CBeTa Ha POCT W pa3BUTHE YCPEHKOB
KOJIEyCay.
3.4 buotnaeckue buotnueckue pakTopsl. Buasl Onornyeckux | PackpbiBaTh cojaepikanue TepMuHOB | https://www.yaklass.ru

dakrops! (1 1)

B3aMOJICCTBHU: KOHKYPEHLIUS,

U TOHATHI: OmoTtnueckue (¢HaKkTopsl,
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CUMOHO3 U €ero (QOopMHl.
KOOTIepanusi, MYyTyaJlu3M,
(KBapTUPaAHCTBO,
AwmeHcanusm,

XUITHUYECTBO,
[Tapa3sutusm,
KOMMEHCAJTU3M
HaXJICOHUYECTBO).
HEeUTpaym3M.  3HAUYCHHE  OWOTHYECKHUX
B3aUMOJICHCTBUN  JUIsI  CYIIECTBOBAHMS
OpPraHu3MOB B MPUPOIHBIX COOOIIECTBAX.
Jemoncmpayuu:

Tabauywvt u cxemol: «lIuieBsie SN,

XUIIHWYECTBO, napasuTusM,
KOHKYPEHIIUS, MYyTyallu3M, CUMOHO3,
KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
KBapTUPAHCTBO, aMEHCaJIU3M,
HEUTpaJIU3M.

XapakTepu3oBaTh OnoTHYecKHe
(akTopbl U BUIbBl B3aMMOOTHOLIEHUM
MEXIy OpraHu3MaMu; HPHBOAUTH
IIPUMEPBI B3aNMHOU

MIPUCITIOCOOJICHHOCTH OPraHU3MOB.
CpaBHuBaThL MeXay coOOW BHUJIbI

https://resh.edu.ru/

https://interneturok.r

u/

3.5

DKOJIOTUYECKUE
XapaKTEPUCTUKU BHA
u nonyssuuu (1 4)

DKOJOTHYECKHUE XapaKTePUCTUKU
MOMYJISLINH. OcHoBHBIC MOKa3aTelIn
MOMYJISIIUN:  YUCJICHHOCTh,  IUIOTHOCT,
pPOXIAEMOCTh,  CMEpPTHOCTh,  HPHUPOCT,
MUTpals. Jnaamuka YHUCJIICHHOCTHU
MOMYJISIIUU U €€ PEryJIsLUs.
Hemoncmpavyuu:

Tabauyvr  u  cxemsr:  «llomymsiumy,
«3aKOHOMEPHOCTH  pOCTa  YHUCJICHHOCTH

NOMyJISUUN UHDY30pUU-TY(PETbKIY.
JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:
[IpakTuyeckas pabora Ne 2. «Ilomcuér
IJIOTHOCTH  TIOMYJISIITUN  pa3HBIX  BUJOB
paCTEHUI.

OMOTHUYECKUX B3aMMO/JICCTBUM
OPTraHU3MOB.

PackpsbiBaTh coaepxaHue TEPMUHOB
u TMOHSTHM: TOMYJISIIHS,
YHUCJICHHOCTb, IJIOTHOCTD,

POXKIAEMOCTh, CMEPTHOCTb, TIPUPOCT,
MUTpalus, JUHAMUKA YUCICHHOCTH

MOITYJISILIAH.
Xapakrepus3oBathb OCHOBHBIC
IoKa3aTeau 51 DKOJIOTUYECKYIO

CTPYKTYpY MNOMYJSLHH; ONUCHIBATH
MEXaHHU3MBbI PETYISINUNA YUCIEHHOCTH
O YJIALIUH.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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HTtoro wacoB no Teme: 5

Tema 4. Coo011ecTBa M YK0JIOrHYeCKHEe CHCTEMbBI

41 CoobmecTBa Coo0miecTBO  OpraHu3mMoB — OwWoIeHO3. | PackpbIBaTh cojiepkaHue TepMHUHOB | https://www.yaklass.ru
opranu3mos (1 4) CTpyKTYypHI (9701 (S: (kLR BUJIOBAsl, | U TIOHSATHI: OHMOLIEHO3, SKOCHUCTEMA, hitps://resh.edu.ru/
MPOCTPAHCTBEHHA, Tpoduryeckas | OMOTEeOIIEHO3, BUIbI-IOMUHAHTBHI,
(numieBasi). Bupabl-nomuHanTel. CBS3M B | 9KOJOTUYECKAS HUIIIA. https://interneturok.r
OuoIeHO3E. Xapaxkrepu3oBaTh ouorneHo3s | U/
Jlemoncmpavyuu: (coobecTBO), ero BUJIOBYIO,
Tabauyvr u cxemovl. «llumeBbie 1eNW», | IPOCTPAHCTBEHHYIO M TPOPUUECKYIO
«bHoIIeHO03: COCTaB B CTPYKTypay. CTPYKTYPBHL.
Obopyodosanue: MoeNb-anInKanus | O0ObSICHATh  POJIb  KOMIIOHEHTOB
«Tunnunsie OMOIICHO3bI»; repOapuii | OvolieHO3a B TMOJICPKAHUU €0
«PacTuTenbHble COOOIIECTBA»; KOJUIEKIMS | CTPYKTYpbl Y CYIIECTBOBAaHUSA Ha
«buroneHosy. ONPENEIIEHHON TEPPUTOPHH.
OO0bsICHATH OWOJIOTUYECKUN CMBICIT
SIPYCHOCTH M JIUCTOBOW MO3AMKHU.
CpaBHuBaTh KOMITOHEHTBI
OMOIICHO30B, 170'¢ BUJIOBYIO,
IPOCTPAHCTBEHHYIO M TPOPHUIECCKYIO
CTPYKTYPBHI, CBSI3U MEXTY
OpraHU3MaMH.

4.9 DKOCHUCTEMBI U DKOJIOTHYECKHE CHCTEMBbI (dKOCHCTEeMBI). | PackpbIBaTh colepkanue TepMHUHOB | https://www.yaklass.ru
3akoHOMepHOCTH X | [loHsTHe 00 skocucTemMe M OHMOreoleHO3e. | U MOHSTHIH: OKOCHCTEMA, | |\wine- //rash.edu.ru/
cymectBoBanus (2 4) | DyHKIMOHATBHBIC KOMITOHEHTHI | OMOTEOIICHO3, MPOTYTICHTHI,

OKOCUCTEMBI: TMPOAYIIEHTbI, KOHCYMEHTHI, | KOHCYMEHTHI, penyueHTsl, | https://interneturok.r

penyueHTel. KpyroBopoT BELIECTB M MOTOK

TpouyecKkue ypoBHH, MUIIEBAs 1IETb

u/
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SHEpruM B dKocucteme. Tpoduueckue
(nuuieBble) ypoBHU 3KocUcTeMbl. [IumieBpie

nemu W cetd. OCHOBHBIE TIOKa3aTenu
HKOCHCTEMBI: Oouomacca,  TPOAYKIHUA.
OKOJIOTUYECKHE MUPAMUIBL:  TPOIYKIIUH,
YHCIICHHOCTH, Oouromacchl. CsoiicTBa

AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALIMS,

paszButue. Cykueccusl.

Jemoncmpayuu:

Lllopmpemuwi: A.JIx. Tencnu, B.H. Cykaués.
Tabauyuw u cxembl: «IIpupoausie
COO0IIECTBAY, «llenn UTAHUS,

«IKoJiornueckas ImupamMuaa.

U CETh, DJKOJOTMYECKHUE MUPAMUJIBbI,
Onomacca, MpoIyKIHs, CYKLIECCHS.

Xapakrepus3oBathb CBOMCTBA
9KOCHCTEMBI (€€ CImocOOHOCTh K
JUIMTEILHOMY  CaMOIIOICPKAHUIO,
OTHOCUTEJIHLHO 3aMKHYTBIH
KpyTrOBOPOT BCIIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).

CpaBHuBarth MacTOUIIHBIE u
JETPUTHBIE MUIIEBbIC eIy,

TporUUECKUE YPOBHU SKOCUCTEMBI.
Paziuyarh nupamMuabl IPOIYKIIUH,
TUPaMUIbl YUCIICHHOCTH ¥ TTUPAMHJIBI
OMOMacCHhlI.

CocTaBJisTh [ICNIH U CETH ITUTAHUA.
IlepeyucasiTb CBOMCTBA DKOCHUCTEM:

YCTOWYHUBOCTb, caMOperyJIsIus,
pa3BUTHE (CYKIIECCHSA).

OnuceiBaTh MEXaHHU3M
oA Aep>KaHUS paBHOBECHS B
YKOCHCTEMaX.

XapakTepu3oBaTh CYKIIECCHH,
BbISIBJISITH TNPUYMHBL M OOIIHE

3aKOHOMCPHOCTH CMCHBI OKOCHUCTEM.

4.3

IIpupoaHsie
sKocHUCTEMBI (1 )

[TpupoaHbie 2KOCUCTEMBI. DKOCUCTEMBI PEK
u  03€p. OKocUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO JIECA.
Jemoncmpayuu:

PackpbIBaTh Ccoliep)kaHUEC TEPMUHOB
U TOHSATHH: BOJHBIC DSKOCHUCTEMEI,
OHMOTEOIIEHO3EI, (bUTOIJIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r
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Tabauywi u «KocucTema
IIMPOKOJMCTBEHHOI'O JIeca», «IKOCUCTEMA
XBOMHOTIO j1eca», «buoiieno3 Bogjoémay.
Obopyoosanue: tepbapun H KOJJICKIIUU
pPacCTeHMI U KUBOTHBIX, TPUHAICKAIINX K
pPa3HbIM JKOJOTMYECKUM TpyIaM OJHOrO
BHJIA.

cxemol.

IlpuBoauTHL TIPUMEPBHI MPUPOTHBIX
3KOCUCTEM CBOEU MECTHOCTH.
CpaBHMBATBL Ha3eMHbIE M BOJIHbBIE
9KOCHCTEMBEI; OpTaHU3MBI,
oOpasyromue pasHble TPOPUIESCKUE
YPOBHH.

4.4 AHTpOTIOTEHHBIC AHTpOTIOTEHHBIC sKocuCTeMbI. | PackpbIBaTh cojepxanue TepMHHOB | hitps://www.yaklass.ru
sKkocucTeMsl (1 ) ATPO3KOCUCTEMBL. YpOOIKOCUCTEMBI. | U MTOHSATHN: HTPONOTEHHA | by /1rash edu.ru/
buonoruueckoe 1 x03sICTBEHHOE 3HAYEHHE | SKOCUCTEMA, arposKocucTema,
arpodKOCUCTEM U ypOoskocucTem. | ypboskocuctema, bmopasHooopasue. | https://interneturok.r
buopasHoobpasue KaK (akTop | XapakTepu3oBaTh arpo3KOCHUCTEMBbI | U/
ycroitunBoctd  3kocucteM. CoxpaHeHHe | U ypOOIKOCHUCTEMbI, OCOOEHHOCTH UX
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe. CYyIIIECTBOBAHMUSI.
Jemoncmpayuu: IIpuBoauTh IIPUMEPBI
Tabauyst u cxemvl: KATPOIICHO3Y. AHTPOTIOTEHHBIX ~ OKOCHUCTEM  CBOEHU
Obopyoosanue: xomnekuus «Bpenutenu | MECTHOCTH, ONMCHIBATH UX BHUJOBOU
BaKHEHIIINX CEeNbCKOXO3SIICTBEHHBIX | COCTaB M CTPYKTYDPY.
KYJBTYDP». CpaBHMBATB COCTaB U CTPYKTYpy
PUPOTHBIX IKOCHCTEM u
arpo3KOCUCTEM, arpo3KOCHUCTEM U
ypOOIKOCUCTEM.

45 brocdepa — Yuenne B.M. Bepnaackoro o Ouocdepe. | PackpbiBaTh coaepikanue TepMUHOB | https://www.yaklass.ru
ryI00abHas ['panuipl, coctaB U CTpykTypa OMocdepbl. | M moHATHNA:  Ouocdepa, KUBOE htps:/resh.edu.ru/
AKOCHCTEMA 3EMIIU XKuBoe BemectBO W €ro  (PyHKIUH. | BEHIECTBO, JVHAMUYECKOE
(149) Ocobennoctn Omocepbl Kak TI00aTbHON | paBHOBECHE. https://interneturok.r

sKocHCTeMbl. JlmHamMuueckoe paBHoBecue u | OueHuBaTh BKJIA]I B.W. | u/

oOpaTHas cBs3b B Ouocdepe.

Bepnaackoro B co3maHue ydeHMs O
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Jemoncmpayuu:

Ilopmpemuwi: B.. Bepuanckuil.

Tabruyvr u cxemvi: «OOIIAsg CTPYKTypa
ouocgeps», «PacmpocTpaHeHne >XHU3HH B
ouocgepe», «O30HOBBIN FKpaH OHoCheEpbI».

ouocdepe.

XapakTepu3oBaTh COCTaB
ouocdepsl, byHKIIUU KUBOTO
BelecTBa OMOChEpsl U ONpenesiTh
(Ha kapte) 00JaCTU €ro HauOOJIbILIETO
pacnpocTpaHEHUsI.

IIpuBOAUTHL TIPUMEPHI TMPOSBICHUS
byHKINN KUBOTO BEII[ECTBA
ouocdepsl, OMOTre0XUMUYECKOM
NeSTeIbHOCTH YEIO0BEKa.
IHepeuncasats
ouochepsl Kak
SKOCUCTEMBI 3EMIJIU.

0CO0OEHHOCTH
rJI00aJIbHOM

4.6 3aKOHOMEPHOCTH KpyroBopoTst BEIIICCTB u | PackpeiBaTh conepkanue TepMuHOB | https://www.yaklass.ru
CYIIIECTBOBAHMSI OMOTreOXMMHUYECKHE  IUKIBI  DJIEMEHTOB | U TMOHATHUM: IIEJIOCTHOCTh Ouochepsl, hitps://resh.edu.ru/
ouocdepsi (1 9) (yraepona, azora). 30HaJILHOCTh OMOC(hEPHI. | KPYyTOBOPOT BEIIIECTB,

OcHOBHBIC OMOMBI CYIIIH. OMOTCOXUMHUUCCKHUE IUKIBI | https://interneturok.r
Hemoncmpayuu: 3JICMEHTOB, 30HAJIBLHOCTH Ouocdepsi, | U/
Tabauyvl u cxemsi: «KpyroBopot yriieponaa | OHOMBI.
B Ouochepe», «Kpyropopor azora B |OnmcbiBaTh KPYyroBOPOT BEIIECTB,
IPUPOIEH. OMOTreOXUMHUUYECKHE IUKJIBI a30Ta |
yriieposaa B 6uocdepe.
OO0BSICHATH TPUYMHY 30HAIBHOCTH
ouochepsl.
Ilepeuncasitb W XapaKTepu3oBaTh
OCHOBHBIC OMOMBI CYIIIA 3EMIIH.
4.7 YenoBedecTBO B YenoBeuectBO B Omocdepe  3emun. | PackpwiBaTh copepikanue TepMuHOB | https://www.yaklass.ru

ouochepe 3emmu (1 1)

AHTpoOTIOTEHHBIE W3MEHEHHsI B Ouocdepe.

n MOHSTHH: AHTPOIIOTCHHBIC
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['mo0anbHbIE HKOJIOTUYECKUE TIPOOIIEMBI.
JHemoncmpayuu:

Tabauyw u cxemul: «IIpumepHbie
AHTPOITOT€HHbIE BO3JEHCTBUSA HA MPUPOLY»,
«BaxHeWmme  MCTOYHMKHA  3arpsA3HCHUS
BO3JlyXa M TpPYHTOBBIX BOm», «llouBa —
BAOKHEWINAs COCTaBIAIOMIAs  Ouocdeps»,
«DakTopsI Jerpaganuu IIOYBY,
«ITapHUKOBBII apdexT», «DaxTopsl
PaZMOaKTUBHOTO 3arpsi3HEHUs Ouochepb»;
Kpachas  xumra PO, wuzoOpaxeHus
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

MU3MCHEHHUSI, DKOJIOTUYECKUI KPH3HLC,
r11o0anpHbIe TPOOIIEMBI.

XapakTepu3oBaTh ouochepHyro
POJIb YEJIOBEKa.

IpuBoauth IIPUMEPBI
AHTPOIIOT€HHBIX U3MEHEHU I B
ouocdepe.

OuenuBarsb MOCJEACTBUS
3arpsi3HEHUS]  BO3JYIIHOM, BOJHOM
cpenbl, U3MEHEHUS KJIMMara,
COKpalleHust OuopasHooOpasusi.
DopMyJTHPOBATH COOCTBEHHYIO
MNO3UIIMI0  TO  OTHONIEHHIO K
IO0ANbHBIM W PETHOHAIBHBIM
HKOJIOTHYECKUM npoOiemam,
APryMeHTHPOBATHL  CBOIO  TOYKY
3pEHMUSL.

Ha3biBaTh TPUYUHBI  TOSIBIICHUS
MIPUPOIOOXPAHHOU ATUKHU,

packpbIBaTh 3HayeHUE Tporpecca
JUISL  TIPEOJIOJIEHHSI  HKOJIOTUYECKOTO
KpHU3Hca.

https://resh.edu.ru/

https://interneturok.r

u/

4.8

Cocy1iiecTBoBaHue
MIPUPOLBI U
yenoseuecTa (1 4)

CocymiecTBoBaHue MIPUPOIBI u
YEJI0BEUECTBA. CoxpaHneHue
O6uopazHoodpazus Kak OCHOBA
YCTOWYHUBOCTH ouocdepsr. OcHoBa

PAlMOHAIIBHOTO YMPABIIEHUS MPUPOTHBIMU
pecypcaMu U UX  HUCIOJb30BaHUE.

PackpbiBaTh coaepxaHue TEPMUHOB
151 MTOHSATHU: palMOHAIBHOE
IPUPOJIOIIOIB30BAHUE,  YCTOMYMBOE
pa3BUTHE, KOIBOIIOLIUSL.

Xapaxkrepu3oBaTh  pPalHOHAIBHOE
VICTIOJIb30BAHUE MIPUPOIHBIX

https://www.yaklass.ru

https://resh.edu.ru/

https://interneturok.r

u/
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JlocTkeHust OMOJIOTHH U OXPaHa MPUPO/IBI.
JHemoncmpayuu:
Tabauysl u cxemovi: «brocdepa U 4eI0BEK».

PECYPCOB; OCHOBHBIC ITOJIOXKCHUA
KOHLICIIINH yCTOfI‘-IHBOFO Pa3BUTH.

Htoro gacos no Teme: 9

Pe3epBHOE Bpewmsi:

2 yaca

OO0111ee KOJIMYECTBO YAacOB B
IporpaMme:

34 gaca
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