3apeukasi MiHecca BrnagumupoBHa

C=RU, S=r. CaHkT-MeTepbypr, L=r. CaHkT-MNeTepbypr,
a p e LI| Ka H T=Aupektop, O=FTOCYAAPCTBEHHOE BOIXXETHOE

OBLEOBPA30BATEJIbHOE YYPEXOEHVE

MTMMHA3MSA N2 405 KPACHOMBAPLEMCKOIro

M H e Cca PAMOHA CAHKT-METEPBYPTA,
CHWSC=06892142592, HH=780606923624,

E=school405@mail.ru, G=MHecca BnagumunposHa, HpHHO)KCHPIC K OOH COO

SN=3apeukasn, CN=3apeukas VHecca BnagummposHa
NagnNMUNPOBHA: warsepaai stor aogmerr

2026.09.22 11:22:11+03'00'

MUWHUCTEPCTBO NPOCBEMIEHUS POCCUIICKON ®EJEPAIIIN
Komurer no oopaszosanuro Cankr-IlerepOoypra
Anvimaucrpanust KpacHorsapaeiickoro paiiona Cankr-Ilerepoypra
I'BOY rumuazus Ne 405

PACCMOTPEHO YTBEPXJIEHO
Hupexrop Hupextop

(3apenkas 1.B.) (3apenkas 1.B.)
[Ipotokon Ilegarornueckoro copera Ne 1 IIpuka3 Ne 64
oT «27» aBrycra 2026 1. oT «27» aBrycra 2026 1.

(ID 11045127)

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

1u1st oOyyatoruxcst 10 kiaccos

CocTaBuTEIb: YUUTEIH OMOJOTHH
HembsHoBa A.H.

Cankr-IlerepOypr 2026



INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJACpPNKAHUSA YyueOHOTo MpeaMmera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJlepKaHus, pPe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XapaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruM, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO 00mecTBa. COTjlacCHO HA3BaHHBIM TIOJIOKECHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOoro mpeamera «buosorus», omnpeaenser o0s3aTellbHOe MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYypy, paclpeielieHHue M0 pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYarOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[TosToMy HapsIy ¢ U3yuyeHHEM OOIICOMOJIOrHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[€JIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K NMPUKIAJHONW HANIPaBIEHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOM MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS OTMpEACNCHUs TOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COAEpKAHMs, IMPEICTABICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM it POpMHUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTebHble TUHUM: «bronorus kak Hayka. Metomabl
HayyHOro To3HaHM», «KieTka kak Ouomormueckas cucrema», «OpraHu3Mm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus yueoHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAaHUM 3HAHUW U OIBITa, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MIPUMCEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH IMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero o0Ormero oobpazoBanus yueOHbIN npeaMer «buoiorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIACTCS 0053aTeIbHBIM YUEOHBIM MPEMETOM.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OPTaHU3AIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKanuus «J/legenue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpoliecC — OCHOBAa KOMOWMHATHUBHOM
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluToNornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M Ipolecc. 3apOXKACHUE CEJIEKIUU U JOMECTHUKAaLU.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIONIOB. JIOCTMIKEHHs CENEKIUU paCTeHHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JuaekTpoHHbIe (HU(PpOBHIE)

Ne i/m Konrpoabubie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
L brostori kax Hayka 2 05 ]r?tlffsﬂlljr?f:;(sigr(allf BLQH548U
2 JKuBble cucTeMBbl U UX OpraHU3alus 1 bubnuorexa LIOK
https://m.eds00.ru/5T7SVKFTX
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
https://m.edsoo.ru/Y TLWW9JEO
bubnunoreka [JOK
4 AH3HEACATEIEHOCTS KICTK 0 https://m.edSO(I)J.:ru/M EETZ2D71
5 PazmHoOXeHUE M MHIUBUAYAIBHOE 5 1 bubnunoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/GF6W1A7C9
6 HacnencTBeHHOCTL U H3MEHYUBOCTD 8 15 bu6mmorexa [IOK
OpraHUu3MOB https://m.edso0.ru/ONPNXJ7X6
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/2EY34NEHR
bubnuoreka [JOK
8 Peseparioe Bpes 1 https://m.edSO(I)J.:ru/FDBOSR%J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOIT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBO 4acoB Iliianupyemblid
Ne nepuox / JIeKTpOoHHbIe U (POBLIE
Tema ypoka Konrtpoabubie  IIpakTHueckue P P op
n/n Bcero (pakTnueckasn oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
aaTa
bubmuorexa [JOK
https://m.edso0.ru/02T4D1UI5
DI
buonorus B cucreme Hayk 1 1 yeTBepTb buonorus kak Hayka. Karanor
3aaHUuN
https://bio-
ege.sdamgia.ru/test?theme=208
Mertoapl TO3HAHUS )KUBOH bubnnorexa LIOK
A https://m.edsoo.ru/GAB23860W
npuponsl. [IpakTrueckas L
padora Ne 1 MeToasl OMOIOTHYECKUX
«Hcnons3oBanue 1 0.5 B
ucciienosannii. Karanor
Pa3IUYHBIX METO/IOB MPHU .
3aJaHuH
W3Y4YeHHH OUOIOTUYECKUX o
5 https://bio-
ODBEKTORY ege.sdamgia.ru/test?theme=381
buonorunueckue cucremsl, 1 bubmmoreka [IOK
IIPOLECCHI U UX U3YUYEHHUE. https://m.edso0.ru/A7VOYD215
XUMHUYECKUU COCTaB bubmmorexa TIOK
https://m.edsoo.ru/L17LJ590V
KiIeTku. Boma n 1 L

MUHEpaJIbHbIE COJIH.
CraproBasi IMarHOCTHKA

Knerka: cocras, cTpoenue,
¢bynkuuu. Karanor 3aganuii.



https://m.edsoo.ru/O2T4D1UI5
https://bio-ege.sdamgia.ru/test?theme=208
https://bio-ege.sdamgia.ru/test?theme=208
https://m.edsoo.ru/GAB2386OW
https://bio-ege.sdamgia.ru/test?theme=381
https://bio-ege.sdamgia.ru/test?theme=381
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV

benku. CoctaB u ctpoeHue
OeIKOB

DepMeHTBI —
OHMOJIOTHYECKHe
KaTaJan3aTophl.
Jlaboparopnast pa6ota Ne 1
«3yuenne
KaTaJIuTUYECKOMN
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpE aMIIIa3bl TN
KaTamas3bl)»

0.5

XuMuyecKasi OpraHu3arus
KJIETKU. XUMHUYECKUN COCTaB
KJIETKU

https://bio-
ege.sdamgia.ru/test?theme=222

https://bio-
ege.sdamgia.ru/test?theme=9
bu6nmoreka [IOK
https://m.edsoo.ru/V33JINUW5SW
(OJ I

Knerka: COCTaB, CTpOCHHUC,
¢bynkuu. Karanor 3aganuii.
OpFaHI/I‘{eCKI/Ie BEIICCTBaA
KIJICTKHN

https://bio-
ege.sdamgia.ru/test?theme=10

bu6nuoreka [IOK
https://m.edsoo.ru/VBPPPBGCD

Vraesonsl. JIunuael

bu6mmoreka [IOK
https://m.edsoo.ru/OJ7NFITI5
oI

Knerka: cocras, ctpoeHue,



https://bio-ege.sdamgia.ru/test?theme=222
https://bio-ege.sdamgia.ru/test?theme=222
https://bio-ege.sdamgia.ru/test?theme=9
https://bio-ege.sdamgia.ru/test?theme=9
https://m.edsoo.ru/V33JNUW5W
https://bio-ege.sdamgia.ru/test?theme=10
https://bio-ege.sdamgia.ru/test?theme=10
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5

HYKHGI/IHOBI)IG KHUCJIOTHI.

ATOD

¢bynkuuu. Karanor 3amanuii.
Opranuueckue BelecTa
KJICTKH

https://bio-
ege.sdamgia.ru/test?theme=10
bubnunoreka LIOK
https://m.edsoo.ru/MWVOELRA9B3
or:

Knerka: cocras, ctpoeHue,

¢ynkuuu. Karanor 3amanuii.
Opranuyeckue BeliecTBa
KJIIETKH

https://bio-
ege.sdamgia.ru/test?theme=10

Hcrtopus u meToasl
WU3yYEHUS KIETKH.
Knerounas Teopus

bubnuorexa [JOK
https://m.edsoo.ru/JXQMJOGM3

10

KeTrka kak 1einoctHas
JKHUBasj1 CUCTEMA

bu6mmoreka [IOK
https://m.edsoo.ru/ XDCLRAF1Q
O]

Kuerka, opranusm. Karanor

saganui. Kierka kak
OHOJIOTHYECKast CUCTEMA.
Crpoenue, OMOXUMUS KIICTKH

https://bio-
ege.sdamgia.ru/test?theme=394

https://bio-
ege.sdamgia.ru/test?theme=396

https://bio-



https://bio-ege.sdamgia.ru/test?theme=10
https://bio-ege.sdamgia.ru/test?theme=10
https://m.edsoo.ru/WOELRA9B3
https://bio-ege.sdamgia.ru/test?theme=10
https://bio-ege.sdamgia.ru/test?theme=10
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://bio-ege.sdamgia.ru/test?theme=394
https://bio-ege.sdamgia.ru/test?theme=394
https://bio-ege.sdamgia.ru/test?theme=396
https://bio-ege.sdamgia.ru/test?theme=396
https://bio-ege.sdamgia.ru/test?theme=398

ege.sdamgia.ru/test?theme=398

https://bio-
ege.sdamgia.ru/test?theme=400

Crpoenue
3YKAPUOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2
«M3yuenue crpoeHus
KJICTOK PacTEHUM,

bubnuoreka LIOK

1 KUBOTHBIX, TPUOOB U 05 https://m.edso0.ru/KZ01W5LJY
OakTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIHCaHUEC
12 OOMeH BelecTB UiIn bubmuorexa [JOK
MeTaboJIn3M https://m.eds00.ru/LOB3I3XYZ
doTocuHTE3. XEMOCHHTE3.
13 IIpomexyToYHbIN bubmmorexa LOK
. https://m.edsoo.ru/\VV882FDGSF
MOJIYT010BOi KOHTPOJIb.
. bubmuotexa [JOK
14 DHepreTHiecKHit oOmeH https://m.edso0.ru/T2L VIES3L
Ku3HEHHBIN UK KIICTKU.
Jenenue knetku. MuTos.
Jlaboparopnas padota Ne 3
15 «Ha6§IOI[SHI/IC 11\3/[HT038. B 0.5 bubmmorexa IOK
https://m.edso0.ru/COLINPWLF4
KJIETKaX KOHYMKA KOPEeIlIKa
JyKa Ha TOTOBBIX
MUKpOTIpEiapaTax»
16 buocunTes O6enka. Peakimst bu6mmoteka [IOK

MaTpUvIHOI'O CUHTE3a

https://m.edsoo.ru/540F4L77W



https://bio-ege.sdamgia.ru/test?theme=398
https://bio-ege.sdamgia.ru/test?theme=400
https://bio-ege.sdamgia.ru/test?theme=400
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W

17

Tpancsius — OHOCHHTE3
OeJika

2 yeTBepTb

(OJ I

Buocuntes 6enka u
HYKJIICUHOBBIX KHCJIOT. Karaior
3aJaHUuN

https://bio-
ege.sdamgia.ru/test?theme=349
bu6nmoreka [IOK
https://m.eds00.ru/863e796e
DI

Buocunres Oenka u

HYKJIGI/IHOBI)IX KHUCJIIOT. KaTanor
3aJIaHUN

https://bio-
ege.sdamgia.ru/test?theme=349

18

19

HexkneTtounsie hopmbl
KU3HU — BUPYCHI

®opMBbI pa3MHOKEHUS
OpraHu3MoOB

bubmuorexa [JOK
https://m.edsoo0.ru/9PGS5FAJB

bu6nuoreka [IOK
https://m.edsoo.ru/2JL XB4AOR
or™

Kuerka, opranusm. Karanor

samannii. Knerka xak
OHOJIOTHYECKASI CUCTEMA.
Pa3zMHoxeHue u pa3Butue

https://bio-
ege.sdamgia.ru/test?theme=395

https://bio-
ege.sdamgia.ru/test?theme=397

https://bio-
ege.sdamgia.ru/test?theme=399



https://bio-ege.sdamgia.ru/test?theme=349
https://bio-ege.sdamgia.ru/test?theme=349
https://m.edsoo.ru/863e796e
https://bio-ege.sdamgia.ru/test?theme=349
https://bio-ege.sdamgia.ru/test?theme=349
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://bio-ege.sdamgia.ru/test?theme=395
https://bio-ege.sdamgia.ru/test?theme=395
https://bio-ege.sdamgia.ru/test?theme=397
https://bio-ege.sdamgia.ru/test?theme=397
https://bio-ege.sdamgia.ru/test?theme=399
https://bio-ege.sdamgia.ru/test?theme=399

bubnuoreka LIOK
https://m.edso0.ru/SNUXK0X86
or:

Knerka, opranusm. Karaior
3amanuii. Kinetka kak

OMoJIOrM4YecKas CUCTeEMA.
Pasmuoskenue u Pa3BUTHUE

20 Meiio3 https://bio-
ege.sdamgia.ru/test?theme=395
https://bio-
ege.sdamgia.ru/test?theme=397
https://bio-
ege.sdamgia.ru/test?theme=399
https://bio-
ege.sdamgia.ru/test?theme=401

OO6pa3zoBaHue u pa3BUTHE
ITIOJIOBBIX KJICTOK.
Or10/10TBOpPEHHE.

21 Jlabopartopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydyenne crpoeHus https://m.edso0.ru/C29L4DXB8
MTOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpenaparax»

99 WNHnnBunyansHOE pa3BUTHE bubnmnorexka HOK
OpraHu3MoOB https://m.edsoo.ru/MA4T8L5AD
I'enernka — Hayka o

23 HACJIENCTBEHHOCTH U bubmorexa LHOK
https://m.edsoo.ru/HESOD768U

N3MCHYNBOCTU
24 3aKOHOMEPHOCTHU bubnunorexa LIOK



https://m.edsoo.ru/5NUXK0X86
https://bio-ege.sdamgia.ru/test?theme=395
https://bio-ege.sdamgia.ru/test?theme=395
https://bio-ege.sdamgia.ru/test?theme=397
https://bio-ege.sdamgia.ru/test?theme=397
https://bio-ege.sdamgia.ru/test?theme=399
https://bio-ege.sdamgia.ru/test?theme=399
https://bio-ege.sdamgia.ru/test?theme=401
https://bio-ege.sdamgia.ru/test?theme=401
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U

HacCJICOAOBaHUA ITPU3HAKOB.

https://m.edsoo.ru/YYQSGIWI2

Monoru6puanoe oI

CKpEIIUBaHHE MounorudpuaHoe
ckpewmBanue. Karamor
3aganui. Pemntenue 3amaq
https://bio-
ege.sdamgia.ru/test?theme=391
https://bio-
ege.sdamgia.ru/test?theme=392

Jurnbpuaxoe

o5 CKpeIlMBaHUE. 3aKOH bu6mmoteka [IOK

HE3aBUCUMOTI'O https://m.edsoo.ru/YSNANQ65V

HacJIeI0BaHMS IPU3HAKOB

CueruieHHOe HaclieJOBaHue bubmorexa LOK

H & https://m.edso00.ru/P2SQ5ZGN2
npu3HakoB. JlaboparopHas oL

pabora Ne 5 «M3yyenne JurubpuHoe cKpemrBaHue.

pe3yabTaTOB .

Karamor 3agannii. Pemenne
26 MOHOTHOPHUIHOTO U 0.5
OpHUIIHOTO Janat

FHTHDPHA https:/bio-

CKPCMBAHMS Y APO3OPUIIEL ege.sdamgia.ru/test?theme=389

Ha TOTOBBIX ;
https://bio-

MHUKpOTIpeliapaTaxy ege.sdamgia.ru/test?theme=390
bu6mmoreka [IOK
https://m.edso00.ru/3GYGV47YM

I'eneTuka nona. T

27 HacnegoBanue npu3Hakos, 4 yeTBepTb i

CICIVICHHBIX C ITOJIOM

CLeruieHHOE ¢ I0JI0OM
Haciaenosanue. Karaigor
3aJaHuN



https://m.edsoo.ru/YYQSG9WI2
https://bio-ege.sdamgia.ru/test?theme=391
https://bio-ege.sdamgia.ru/test?theme=391
https://bio-ege.sdamgia.ru/test?theme=392
https://bio-ege.sdamgia.ru/test?theme=392
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://bio-ege.sdamgia.ru/test?theme=389
https://bio-ege.sdamgia.ru/test?theme=389
https://bio-ege.sdamgia.ru/test?theme=390
https://bio-ege.sdamgia.ru/test?theme=390
https://m.edsoo.ru/3GYGV47YM

https://bio-
ege.sdamgia.ru/test?theme=237

28

29

30

31

N3MeHUYNBOCTb.

Henacnencrennas

W3MEHYUBOCTb.

Jlaboparopuas pabota Ne 6.
N3yuenue 1
MOIU(PUKAITIOHHOM

W3MEHUYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BAPUALIMOHHON KPUBON

Hacnencreennas
W3MEHUYUBOCTb.
Jlaboparopnas pabota Ne 7.
«AHnanu3z myTamui y
JPO30(HIIBI HA TOTOBBIX
MHUKpOIIperapaTaxy»

T'eneTuka uenoBeka 1

PesepBHBIil ypOK.

O06o0061IeHue 10 TeMe
«HacmencTBeHHOCTD U
H3MEHYHUBOCTh 1
OpraHU3MOB).

IIpoMe:xxyTOYHBII ro10BO
KOHTPOJIb.

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/M3MHUK2VV

bubmuorexa [JOK
https://m.edsoo.ru/VWT70DZ8R

bubmorexa [JOK
https://m.edsoo0.ru/XU9SFS3GA

bu6nuoreka [IOK
https://m.edsoo.ru/E21XRS2EB

32

Cenexuus Kak HayKa U
polLecc

bu6mmoreka [IOK
https://m.edsoo0.ru/3128P3L98
DI



https://bio-ege.sdamgia.ru/test?theme=237
https://bio-ege.sdamgia.ru/test?theme=237
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98

Knerka, opranusm. Karanor
3amannii. Cenexius,
OHMOTEXHOJIOTHS

https://bio-
ege.sdamgia.ru/test?theme=360

https://bio-
ege.sdamgia.ru/test?theme=369

https://bio-
ege.sdamgia.ru/test?theme=370

https://bio-
ege.sdamagia.ru/test?theme=371

33

MeToabl 1 JOCTHKEHUS
CEJIEKIIUU PACTEHHI 1
SKHUBOTHEIX

bubnuorexa [JOK
https://m.edso0.ru/JSK3Q6W0J
(O I

Kierka, opranusm. Karanor

3aganuid. CeleKuus,
OMOTEXHOJIOT U

https://bio-
ege.sdamgia.ru/test?theme=360

https://bio-
ege.sdamagia.ru/test?theme=369

https://bio-
ege.sdamgia.ru/test?theme=370

https://bio-
ege.sdamgia.ru/test?theme=371

34

buotexHomorus kak
OoTpaciib IpOU3BOJACTBA

bu6mmoreka [IOK
https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME

34



https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=371
https://bio-ege.sdamgia.ru/test?theme=371
https://m.edsoo.ru/JSK3Q6W0J
https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=371
https://bio-ege.sdamgia.ru/test?theme=371
https://m.edsoo.ru/TAKI9E62K

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMUpOBAaHHOCTh 3HAHUI O MECT€ M POJHM OHOJOTMH B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B OPMUPOBAHHH COBPEMEHHOM
GCTGCTBGHHO-Hay‘IHOfI KapTUHBI MHpa U HAYYHOTO MHUPOBO33PCHUA; O
BKJIAJIE POCCHMCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QPYHKIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIHs),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznarath OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydyeHus (0 LEeHTpaXx MHOroodpaszus M NPOUCXOKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 IIO3HAHUA B ouooruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHI/If/’I;
OopraHu3anusa u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYyCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/’I, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pCSy.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTHM  TIPOIIECCOB OOMEHa  BENMIECTB U
MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI InpeaACKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOIHH,

MCAUIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MICbMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

YMmenue peuiaTh 3JICMCHTAPHbBIC OMoJIOTHYEeCKue 3aaa4n, COCTaBJIATH
CXCMBbI TIIEPCHOCA BCHICCTB MW SHEPrUU B HSKOCHCTCMAX (HCHI/I

MATaHUA)
YMeHue BBINONHATH Ja0OpaTopHble M IpaKTHUYECKHe pPabOTHI,
coOnrofaTh mpaBuia npu padbore ¢ y4eOHbIM M J1a0OpaTOPHBIM

o0opyi0BaHUEM

YMeHHne KpUTHYECKU OLIEHUBATh W MHTEPIIPETUPOBATH WH(POpMAIHIO
OMOJIOTUYECKOTO  COJEpXKaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HAHUA W3 PA3NUYHBIX HCTOYHHMKOB (CMMU, HayuyHO-TIOMyIsipHBIE
MaTepuaibl); pacCMaTPUBATh TJI00ATBHBIC YKOJIOTHIECKUE TTPOOTIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH TTO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO

10

YMeHne co3mgaBaTh  COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE

cooOmieHuss, 0000m@as  OMOJOTMYECKYI0  MHPOpPMALUI0 U3



HCCKOJIbKUX HCTOYHUKOB, TI'PaAMOTHO HUCIOJIb30BATh MOHSTUMHBIN

anmapat OHoIoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

11

1.2

buonorus xak Hayka

buonorus — wnayka o xuBoil mnpupone. Ponp Ouonoruu B (QopMHUpOBaHUU
COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

MeToapl 1MO3HAHUSL KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OIHCAHUE,

HU3MEPCHHUC, KHaCCI/I(bI/IKaHI/IH, MOACIIUPOBAHUEC, CTATUCTUUYCCKAA o6pa60T1<a

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBON, S9KOCUCTEMHBIN, OrochepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOYHKIMM BOJIbI U

MHUHCPAJIBbHBIX BCIUICCTB B KIICTKEC. HO)II[Cp)KaHI/Ie OoCMOTHYECKOro OanaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpOoBHHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHA CTPYKTypa). XHMHUYEecKHe CBoilcTBa OenkoB. buonorndeckue
(GyHKIMN OEJKOB.

®epMeHTHl — Ouosiornueckue karanusartopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LEeHTp, cyOcTtpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus

(bepMeHTOB OT HCOPIraHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30Kcupudo3a), aucaxapHbl
(caxapo3a, JaKkTO3a) M TOJMCaXxapuabl (Kpaxmai, TIJIMKOTEH, IeJUII0JI03a).
buonornyeckre GyHKINUU YTIIEBOJIOB.

Jlunuael:  TpurIMUIEpUAsl,  crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkuuu JaunuaoB. CpaBHEHHE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX

kuciotr. Crpoenne u ¢yukuuu JHK. Crpoenne u ¢ynkuum PHK. ATO:




CTpoeHue U (PyHKIMU

3.5

3.6

[uronorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHust KJIETOK

Knerka kak nenoctHas sxuBasi cucrema. OOmIye MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JIHK kak renermyeckuii ammapar, cucteMa

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapuoTUUYECKasi U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHuecko  kieTku. Kierounas crenka Oakrtepuit.  CTpoeHme
9YKapUOTHYECKON KIeTKH. OCHOBHBIE OTIMYMSA PACTUTEIBHOM, >XUBOTHOM U

IpuOHON KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIHMKC, HX
¢ynkuun. [Inazmaruaeckas memOpana, e€ cBoiicTBa U pynkuumu. L{utonnasma u eé
opranonel. OqHOMEMOpaHHBIE OPTraHOMIBI KJIETKU: SHAOIUIA3MAaTHYECKasl CEeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MHUTOXOHIPUH, TUIacTHABL. [IpomcxokaeHne MHUTOXOHIPUI W IUIacTua. Buus
iactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PHUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKHU, KT'YTHKH. (DYHKLII/II/I OpraHoua0B KJICTKH. Bxmrouenus

3.9

Snpo — perynaTopHblii 1eHTp KieTkd. CTpoeHme smpa: siaepHas 000J04Ka,

KapuoIuiasMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

OOMeH BemecTB, WJIM META00JdU3M. AcCCUMUIIANUS (TUIACTUYECKHH OOMEH) H
TUCCUMMIIALUS (PHEPreTUUeCKuid OOMEH) — JB€ CTOPOHBI €AMHOIO Ipoliecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
O¢ddexTuBHOCTh PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs JKU3HU Ha 3eMile.
Bnusaue ycnoBuii cpenbl Ha (OTOCMHTE3 M CHOCOOBI TOBBILIEHUS €0
IPOAYKTUBHOCTH Y KYJBTYPHBIX PAaCTCHUH.

XemocuHTe3. XEeMOCHHTE3HUpYIoUIHe OakTepuu. 3HAueHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

4.4

DHepreTU4Yeckuid oOMeH B KJeTKe. PaciiersieHne BeIIeCTB, BBIJICICHUE W
AKKyMYyJIUPDOBaHHE OJHEPrUM B KIETKE. OTambl HSHEPreTHYEeCKOro oOMeHa.
I'muxonu3. bpoxxenne u ero Buabl. KucinoponHoe OkHCIE€HUE, WU KIETOYHOE

nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa
Peakniun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJTHK. Peanuzanus
reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKMi KOJ U €ero CBOMCTBA.

Tpanckpunuus — matpuunslii cuare3 PHK. Tpancnsuust — 6uocunTe3 Oenka.



Konuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

5.1

Hexnerounsie ¢Gopmbl xu3HM — BHUpYCHl. Mcropus oTkpeitus BupycoB ([1.1.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M 4YEJIOBEKa, BBI3bIBACMEBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHANBUAYAIBHOE pa3BUTHE OPraHU3MOB

Kierounslii 1WKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Tpouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cuareza JIHK. Crpoenue xpomocom. XpoOMOCOMHBI HabOp — KapHOTHIL.
JIMmIouIHBIH W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHUS U HWHIUBUAYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craauu mutos3a. [Iporeccel, mpoucxonsdiide Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

5.2

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Gecrnonoro
pa3sMHOXEHHUS: [JeJIeHHEe HaJBOE€, IIOYKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

5.4

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECIO0I0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYeHNEe MeNo3a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIE
JKeJe3bl: CEMEHHUKU U SAMYHUKU. OOpazoBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, HULEKIeTKa) — criepmMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. [laprenorenes

5.5

6.1

WnnuBuayansHoe — pa3BuTue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIIBHOTO Pa3BUTHSI Y MO3BOHOUYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOproHansHOe pa3BuTue. TUIbI
MIOCTAMOPHUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HEMNpsiMoe (JIMYMHOuYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHU,

CTauu pa3BUTUIA
HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB

[Ipeamer u 3apaun reHeTuku. Vicropus pa3BUTHS T€HETHKH. BKiax poccHiicKux



6.2

U 3apyOexXHBIX YyUY€HBIX B paA3BUTHE TEHETHKU. METOApl TEHETHKHU
(TMOpUIOTOTUYECKUHA, LHUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETHYECKU ).
OCHOBHbIE TEHETHYECKUE MOHATUA. | eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMas B

cxXemMax CKpCH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacjeOBaHUs TPU3HAKOB, YycTaHOBJIeHHble ['. Menuaenem.
MoHoruOpuaHOe CKpeluMBaHWe. 3aKOH €IMHO00pa3us THOPUIOB TIEPBOTO
nokosjeHusi. I[IpaBuiio JTOMUHUpPOBaHUA. 3aKOH pacIICIUICHUS MPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS ITPU3HAKOB.
[{uToreHeTH4eCKue OCHOBBI JTUTHOPHUIIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEE
cKpemnBanue.  Mcrnonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHUS A

olpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

6.4

CuenieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHoB. HapymeHue cLeuieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeAeNcHHE I0J1a. AyTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMorametHele U rereporameTHble opraHusmbl. HacnepoBaHue

IIPpU3HAKOB, COCIINICHHBIX C I10JIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponp cpensl B HEHAcIEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psin U BapUallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoimdecTBeHHbIE M KaueCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

6.5

6.6

HacnencrBeHHasi, WM TEHOTHIWYECKAs, W3MEHUYHMBOCTh. KoMOWHaTHUBHAs
W3MEHYUBOCTh. Mel03 U TONOBOM TMpolecC — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHbBIEC, TEHOMHbIE. HacToTa U MpUYUHBI MyTali. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HaCIEACTBEHHON n3MeH4ynBoct H.M.

BasuioBa

I'enetnka uyenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOABI TI'€HETUKU
YeJIoBeKa: reHeAIOT NYECKHH, OJM3HEIIOBBIH, IIUTOT€HETHUYECKUH,
OMOXMMHYECKUH, MOJeKyJIsapHO-reHeTuueckuil. CoBpeMeHHOE OIpesesieHue
TCHOTHIIA: TIOJTHOTEHOMHOE CEKBEHHPOBaHHE, TCHOTHITMPOBAHKE, B TOM YHCJIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
6osie3HH, OOJIE3HU C HACIEICTBEHHOM NPEnpacioioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTnueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 370pOBOTO

O6p333 KU3HHU, JHArHoCTUKH, HpO(bI/IHaKTI/IKI/I n JICHCHHUsI T C€HCTHYCCKHUX



Oone3nell. MennKo-reHeTH4eckoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHX 3a00JICBaHUM YEIOBCKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasms
KYJbTYPHBIX pacTeHHU. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX XUBOTHBIX. COpT,
opoJa, MITaMM

CoBpeMeHHbIE METOABl CeNeKIMH. MaccoBbli U HHAMBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuS. CKpenMBaHUE YWCTBHIX IJUHUH.
I'ereposuc, ninu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIUHT.
Otnanéunas rulpuamsanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJyYECHUE MOJUIIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KHUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib MPOW3BOACTBA. ['eHHAs WHXXEHEpUs. Tarlbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nwxkeHepus.  Kiierounsle  KyJabTypbl.  MEKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermdecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHU3Mbl



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6onios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axuroneprnoe o61miectBo «M3narenbcTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

buomnorus, 10 knacc / [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u ap.; noj
pen. [laceunuka B.B. Akumonepnoe o6miectBo «M3narensctBo «IIpocBenieHue)
buonorus. [loypounsie pazpabotku. 10 kinacc / [Taceunuk B.B., lIsenos I'.T".,
Edumosa T.M.; nox pen. [laceunuka B.B. AkuronepHoe 06111ecTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

NUHTEPHET

Enunas xomteknus udpoBsix o0pa3zoBarebHbIX pecypcos http://school-
collection.edu.ru/

bubanoreka L{TOK https://myschool.edu.ru/

["azeta «buonorus» (nmpunoxenue k «1 centsops») http://bio.1september.ru

S uny Ha ypok ouonoruu http://bio.1september.ru/urok/



Hayunbie HoBocTH Ouosoruu https://new-science.ru/category/biologiya/
DNeKTpOHHBINH yueOHUK Onosoruu http://ebio.ru/
I'ocynapcrBennsiii Onosornueckuii myseit um. K.A. TumupsizeBa. BupryanbHsie

aKkcKypcun http://www.gbmt.ru/
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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJACpPNKAHUSA YyueOHOTo MpeaMmera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJlepKaHus, pPe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XapaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruM, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO 00mecTBa. COTjlacCHO HA3BaHHBIM TIOJIOKECHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOoro mpeamera «buosorus», omnpeaenser o0s3aTellbHOe MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYypy, paclpeielieHHue M0 pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYarOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[TosToMy HapsIy ¢ U3yuyeHHEM OOIICOMOJIOrHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[€JIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K NMPUKIAJHONW HANIPaBIEHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOM MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS OTMpEACNCHUs TOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COAEpKAHMs, IMPEICTABICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM it POpMHUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTebHble TUHUM: «bronorus kak Hayka. Metomabl
HayyHOro To3HaHM», «KieTka kak Ouomormueckas cucrema», «OpraHu3Mm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus yueoHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAaHUM 3HAHUW U OIBITa, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MIPUMCEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH IMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero o0Ormero oobpazoBanus yueOHbIN npeaMer «buoiorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIACTCS 0053aTeIbHBIM YUEOHBIM MPEMETOM.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOpPUHU. BOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIBbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHBbIE (DOPMBIL.
buoreorpadguyeckue: cxocTBO U paznuuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJIIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel Yy Bcex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIIME CHIIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bosroruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymume cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTallMOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. V301Ut 1 MUTpalus.

EctecTBenHblii or60op — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCKOe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxIeHHEe OT HeClEeUHaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JleMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrotep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHe oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a



cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue coOpToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoamantamum», «OOmas aereHepamms,
«/IBmwxymue cwibl 3Bomonun», «Kapra-cxema wapmpyra nyrtemectsus Y.
HMapsuna», «boppba 3a cymiectBoBaHue», «IIpucroco0IEHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE).

ObopynoBaHue: KOJUIGKIIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPAaCKH,
HaOOp IUIOAOB M CeMsH, Koiiekuus «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIC HANpPaBICHUS HBOJIIOLMNU», OOBEMHAs MOJEIb
«CTpOeHne roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wmwupa, KoUleKIus «DOpMBI COXpaHHOCTU
UCKOINAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammnukanus «llepekpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3Buthe HacekoMoro», «Pa3Butue
JATYHIKWY, MUKporpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE »KU3HHU Ha 3emuie.

JloHayuyHBIEe TPEACTABICHHUS O 3apOKJICHUM >KM3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M KX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickass dpbl. [laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepUuOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa M TeOoJOTMYecKuX mnpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosIBJIEHME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOoUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.



DBOJIIOIMSA YEJIOBEKA. AHTPOIOJIOTUs KaK Hayka. Pa3Butue nmpeacTaBieHuil o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus aHTponoreHe3a. CxofcTBa U
pa3lInuus Ye0BeKa U )KMBOTHBIX. CUCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsS, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIH.

YemoBeueckue packl. OCHOBHBIE OONBIIME  pachl:  €BPOICOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAS]),  MOHTOJOWIHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4eIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHHe CoOJIHEUHOUM cucTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «CoOBpeMEHHasi CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEpPT CTPOCHMsSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «lpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeYECKUE pachh».

O6opynoBanue:  Mynsiku — «llpoucxoxkaenne — yenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyousa, ckpebna), TreoXpoHoJoruueckas TaOnuma, Koyuiekiuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

[Ipaktuueckast pabota Ne 1. «/3ydeHue MCKOMAaEeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKamoias cpeaa.

DKoJIOrus Kak HayKa. 3a7a4ul U pa3iesibl SKOJI0TUUA. MeTobl 3KOJIOTHYECKUX
UCCIIEIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamuss sxomorndeckux (HaKkTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DPOTONEPHOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMOICHCTBUMU:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyaJiu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HWE OWMOTHUYECKUX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryJssus.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUs
opranusMoBy», «®doronepuoauszm», «llonmymsum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISIUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJSAIUNA Pa3HBIX BUIOB
pPacCTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMsbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TIOKa3aTeNIM SKOCUCTEMBbI: OHOMacca, MNPOAYKLHUA. DKOJOTHYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.



[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3eMan. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mo0anbHbIE IKOJIOTUYECKUE TPOOITIEMBI.

Cocy1iiecTBOoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBJIEHHUS MPUPOJHBIMU pPECypcaMM M HX HCHOJIb30BaHuE. JlocTuxeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llumesble nenmw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JICWCTBHAA Ha NOpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisiolas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3ddexT», «DakTophI
pPaJMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

OO6opynoBaHue: MoJelb-anmuiMKanus « TunuuHable OHOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBaY, KOUICKINH «bHoleH03», «Bpenurenn BaKHEUIIINX
CEJIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BH[A,
Kpachnas knura Poccuiickoit ®epepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYalOIIMMHUCA TporpaMM CpeAaHero oOiiero  0oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIHsIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

UHTEpPEC K pa3NnyHbIM cdepaM MmpodeccnoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOISAIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO03HABaTeJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITUSAMM);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIKi, HEOOXOAUMOM Il BHITIOJTHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHM B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
BU/JI, TONYJIALNS, T€HO(OHA, SBOJIIOLMS, ABMKYIIUE CUIIBI ((PAKTOPHI) SBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
HKOCHCTEMA, MPOIYLEHTbl, KOHCYMEHTBI, pEAyLEHThl, LEeNu IHUTaHus,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpHHM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HampaBieHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3YyJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHM, TEOPUN U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, TMONYJALMA, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JIEHCTBUSI SKOJOTHUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHSTh MOJNyUYEeHHBIC 3HAHUS A1 OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus 0e30IacCHOCTHM CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaIoLIe
NPUPOAHON cpee, MOHMMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHE 3a/1ay, COCTABJISATh CXEMBbI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIM MTUTaHUS);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W MPAKTUYECKUE PpadOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHMBAaTh M HUHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3ULINIO;

YMEHUE CO3[1aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOULIEHMUS,
00001mass 6noIorHuecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

HaunmenoBaHmue pa3ae/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/l Konrpoabnsie IIpakruyeckue
NMPoOrpamMmblI Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThbI
bubmuoreka [JOK
1 IBOIOIHORHAs OHONOrHA ? ! https://m.eds00.ru/7F6R1ZROH
5 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuotexa [JOK
3emie ' https://m.edsoo.ru/OFLS81YB5
3 Opra"gu3Mbl U OKpPY>KaroIas cpeaa 5 1 bubmmorexa [TOK
p Py s cpen https://m.edsoo.ru/XNFOD96AA
4 Coo00111ecTBa ¥ DKOJIOTHUYECKHUE 9 bu6mmoreka [IOK
CUCTEMEI https://m.edsoo.ru/WXWAVS56F
bu6mmorekxa [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/T3SR3FWNQN
OBIHIEE KOJIMYECTBO YACOB I1O
1 34 0 2.5

[TPO'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITOYPOYHOE INIAHUPOBAHUME
11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acosB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

Ili1anupyemblid
nepuos /
daxkTuyeckas
aara

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

DBOJIIOLUS U METOJIbI
€€ N3y4eHus

Hcropus pazsurus
npezcTaBiIeHuit 0o
IBOJIIOLINH

1 yeTBepTb

bubmuorexa [JOK
https://m.edsoo.ru/6 KWQ9IKBKU

bubmuorexa [JOK
https://m.eds00.ru/0SWC47SSX
(O] I

Kierka, opranusm. Karanor

3amannii. CeJrexius,
OHOTEXHOJIOT U

https://bio-
ege.sdamgia.ru/test?theme=360

https://bio-
ege.sdamgia.ru/test?theme=369

https://bio-
ege.sdamgia.ru/test?theme=370

https://bio-
ege.sdamagia.ru/test?theme=371

Mukpo3BOIIOLHS.
BBoaHBII KOHTPOJIb

[TonmyAnms kak
JJIEMEHTapHAs
€UHULA BUJ1A U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/TOFAUE4ZP
@TI': paboTa ¢ TEKCTOM

bu6mmoreka IIOK
https://m.edso0.ru/D3UCLTSOF
@I': paboTa co cxemoii,



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=360
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=369
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=370
https://bio-ege.sdamgia.ru/test?theme=371
https://bio-ege.sdamgia.ru/test?theme=371
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF

HBOJIIOLHH.
JlaGopaTtopHnas pabota
No 1 «CpaBHenue
BUJIOB T10
Mop(hooruuecKkoMy
KPUTEPUIO»

JBYoKyIIHe CUIIbI

JrarpaMMon, rpagukoM

bubnuoreka LIOK

5 (3;eMeHTapHbIe https://m.edsoo.ru/3EH6CNOWI
(haKTOpPBI) IBOITIOLIUN @I': pabota ¢ kelicamu
EctectBenHbIi 0TOOD brbmmorexa LIOK

6 https://m.eds00.ru/DY32BUDOO
1 ero (hopmbl N

@I': paboTa ¢ keiicamu
Pesynprarsl
SBOJIIOIIHH:
MPUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BUJI000pa3oBaHue. bubnuoreka [JOK

7 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/WAJHSTLOB
Ne 2 «Onucanue @I': paboTa ¢ kelicamu
PUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEJIBHOTO
XapakTepa»

Hampasnenus u nytu brbmmorexa LTOK

8 https://m.edsoo.ru/PI1FIOYV3
MARpOIBOIOTIH ®I': paboTta ¢ TeKCTOM

9 HeoGparumocts bubnmnorexka HOK
DBOJIIOLIIH https://m.edsoo.ru/CLA9VC5JJ

10 HcTopus xu3HU Ha bubnmnorexka HOK



https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

3emMite 1 METOEI €6

https://m.edsoo.ru/MJYY1MVX7

U3YYCHUS
l'unioressr
11 IIPOUCXO0XKICHUS bubmmorexa LIOK
https://m.edsoo.ru/EKNHXBOS2
JKU3HU Ha 3emJie
Pa3Butue xu3Hu Ha bubmorexa HOK
https://m.edsoo.ru/ECIN8TF62
12 3emJie o 3paM u .
®I': paboTta co CXeMOM,
repronam quarpammon, rpadukoM
OCHOBHBIE ATaIbI
ABOJTIOIIUN
pacTUTEIHHOTO U
YKUBOTHOT'O MHUDA. BuGmorexa JOK
13 Hpairitieckas padora 05 https://m.eds00.ru/7K1LYOSCT
Ne 1 «M3yuenune
HCKOITa€MbIX OCTAaTKOB
pacTEeHNN U KUBOTHBIX
B KOJUICKIIHSIX»
CoBpeMeHHas cuctema
OpPraHUYECKOT0 MUpA. bubmuoreka [JOK
14 ITpomexyTO4YHBI https://m.edsoo.ru/WSEXNIYAK
MOJIyr0/10BOil ®I': paboTta ¢ TEeKCTOM
KOHTPOJIb
OBOIIIONHUS YEIIOBEKA Bubmiorexa HOK
15 https://m.edsoo.ru/ADV3JERUE
(anTponoreres) ®I': paboTta ¢ TeKCTOM
16 ig;::g}ige CHTH bubmuorexa [{OK

AHTPOIIOTCHE3a

https://m.edsoo.ru/D7JZMBYPQ



https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ

OCHOBHBIC CTaIUU bubnunoreka LIOK
17 2 yeTBEPTH
3BOJIIOLMHU YEJIOBEKA https://m.edso00.ru/14G19MQ4K
YemoBeueckue pacel U buGnuorexa [IOK
18 p https://m.edsoo.ru/XL7QKC5PK
MPHPOAHBIC @I': Keiicel o pabote ¢
aJanTanuy 4ea0BeKa o
uHdopmanuen
Pe3epBHbIil ypoK.
O00011IeHNE TT0 TEME
19 «BO3HUKHOBEHME U bubmorexa LOK
https://m.edsoo.ru/R6L7VY2GB
pa3BUTHE )KM3HU Ha
3emiie»
bu6mmoteka [IOK
20 )
KOTOTHA KAk Hayxa https://m.edsoo.ru/K46KON56I
Cpenpl oOuTaHus u bubmorexa [JOK
pedl https://m.eds00.ru/DCOIEUICY
21 JKOJIOTHUECKHE N
®I": Ketice mo pabote ¢
(axTops! nHdopmaruen
AOunornueckue
(bakTopsI.
JlaGopaTtopHnast pabota
Ne 3.
«Mopdonoruueckue bubnmnorexka [HOK
99 0COOEHHOCTH 05 https://m.eds00.ru/G7NF3P1INM

pacTeHUi U3 pa3HbIX
MECT OOUTAHUSY.
JlaGoparopHas paboTa
Ne 4, «Bnustaue cBera
Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay

@I": Keiicbl mo padote ¢
nHpopmanuen



https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

bubnuoreka LIOK

buotnueckue https://m.edsoo.ru/A6Z8MGNOR
23 N
(bakTopsI @I": Keiicel mo padote ¢
nHpopmanmen
DKOJIOTHYECKHE
XapaKTEPUCTUKH
MOMYJIALUHN.
24 [IpakTuyeckas pabora 05 bubnunoreka [JOK
Ne 2 «Iloncuér ' https://m.eds00.ru/X42J6ABRN
IJIOTHOCTH NOMYJISALIAN
Pa3HBIX BUOB
pacTeHui»
bu6mmoreka [IOK
Co00
oobriectsa https://m.edso0.ru/0T2K1PNGZ
25 OpraHu3MOB — .
®I': paboTta co cXeMoH,
OUOLIEHO3 5
Jarpammon, rpagukomM
DKOJIOTHUECKHE
26 CHCTEMbI bubmmoteka [IOK
https://m.edsoo.ru/S1LIRWZMR
(9KOCHCTEMBI)
OcHOBHBIE TTOKa3aTeIn
YKOCUCTEMEIL.
DKOJOTUYECKHUE bu6mmoreka [IOK
27 . 3 yeTBepTH
nupamusl. CBOMCTBA https://m.edsoo.ru/NSTEWOGPE
9KOCHCTEM.
Cykueccust
08 [Tpuponubie bubnmnorexka HOK
AKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5
29 AHTpPOIIOTE€HHBIE bubmuoreka [JOK
9KOCHUCTEMBI https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

bu6nuoreka [IOK

B _
nochepa https://m.eds00.ru/2X1VG5018
30 riio0agpHas 1 o
@I": Keiicel mo padote ¢
JKOCHUCTEMA 3EMIIU .
uHpopmanuen
3aKOHOMEPHOCTH
31 CYIIECTBOBaHUS 1 Bubmaorexa ITOK
ym https://m.eds00.ru/\V/5JT6B38Z
ounocdepsr
YenoBeuecTBO B
39 ouochepe 3emin. 1 bubnuotexa [HOK
HTOoroBnIii rogoBoii https://m.edsoo.ru/HXCDHPXDJ
KOHTPOJIb
CocymiecTBoBaHUE
33 HOHPOILL I 1 bubnnoreka IIOK
pHpoa https://m.edso0.ru/187G37606
4eJJ0BEeUYECTBa
PesepBHrlil ypok.
O6og GHI/Iey”feMI)I bubmmorexa HOK
HI https://m.edsoo.ru/SW5XCF3K6
34 «Coo0miecTBa 1 1 N
@TI': paboTa co cxeMoi,
SKOJIOTHYECKUE .
JTuarpammoin, rpadukomM
CHUCTEMBD)
BIIEE KOJIMYECTB
OB o1 CTBO 34 2.5

YACOB I10 [TIPOTPAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W POJM OHOJIOTMH B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOMH
GCTGCTBGHHO-Hay‘IHOfI KapTUHBI MHpa U HAYYHOTO MHUPOBO33PCHUA; O
BKJIAJIE POCCHMCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QPYHKIMOHAIBLHOW TPAMOTHOCTH 4YENIOBEKAa ISl PCIICHHS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHUE OHOJOTHYECKHMX TEPMHHOB H
HOHITHH: BU, HOIIYyJIALNA, FGHO(l)OHIl, 9BOJIIOLMA, ABWIKYIIHUEC CHJIBI
(daxTopsr) ABOJTIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTUYECKUE (baxTopsl, IKOCHUCTEMA,
MPOAYICHTHI, KOHCYMEHTBHI, PEIyLICHTHI, (007 NUTaHUs,

IKOJIOTHYECKas TUpaMuia, OMoTeoreHos3, ornochepa

YMeHnue uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpWUsl  DBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojskimeBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiieHuid U myTeit sBomtounu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensiTh  TpPaHUIBI  HX

MMPUMCHUMOCTH K ) XUBBIM CUCTEMAM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  JKCIEPUMEHTA,
BBIBIDKGHHWE  TUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pe3yHLTaTOB)

YMenue BBIJICISITH CyIIIECTBEHHBIC MIPU3HAKU CTPOCHUS
OMOJOTUYECKNX OOBEKTOB: BHJOB, MOMYJSAIHH, TPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HacJeACTBEHHOMN W3MEHYHUBOCTH,

€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH



OpPTraHU3MOB, JEHCTBUS HKOJOTHUYECKUX (DAaKTOpPOB Ha OPraHU3MBI,
IIepeHOCca BEUIECTB U IIOTOKA YHEPTUM B DKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHHH B DKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB U

OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

VMeHHe [PUMEHSTh [OJNYYCHHbIC 3HaHHSA Uil OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB M SIBJICHHM, JJIsl IPUHSTUS TPAKTUUECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX 00ecieyeHus 0€301macHOCTH
CBOETO 3/10POBBSI U 30POBbS OKPYIKAIOIINX JIIOJEH, COOIIOICHUSI HOPM
IPAMOTHOTO  TOBEICHHS B  OKpYXAIOIICH MNPUPOJHONH  cpere;
HOHHMAaHHUE HEOOXOIMMOCTH UCIIOJIb30BaAHUS JOCTHKCHUH

COBPEMEHHOM OMOJIOTUH JIJIs1 pAallMOHAIEHOTO IPUPOAOIOIB30BAHUS

VYmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb

CXEMBI IIEpeHOCca BELIECTB U SHEPTUU B 3KOocHcTeMax (LEMH MUTaHuUs)

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKUE padoThI,
coOmonare mpaBwia Tpu pabore ¢ y4eOHBIM H JTAOOPATOPHBIM

o0opyaoBaHHEM

10

YMeHHe KpUTHUYECKH OLEHHMBATh U WHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIHOYAIOLIYIO IICEB/IOHAYYHbIE 3HAHUS
13 pa3ianyuHbIX ucTouyHNKOoB (CMMU, HayuHO-IONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rinobanbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (pOPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO

YMeHue co3iaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHUS,

00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HMCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMsI €CTECTBEHHBIX HAayK, B (JOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAYYHOIO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUISl peIleHus

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboyim3M (0OMEH BEUIECTB U
MpeBpallleHHe JHEPruH), TOMEOcTa3 (camMOperyssius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOayKIIus),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMmeHue uznaratb OMOJIOrMYECKHe TEOPUM (KJIETOYHAsi, XpPOMOCOMHas,
MyTainuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
y4eHHs (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKJIEHUS KyJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMeHue BrIajeTb METOJaMH HAYYHOTO TIO3HAaHHMS B OHMOJOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHm3ays W TPOBEICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUINOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOTYYEHHBIX Pe3yJbTaToOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pCSy.]'II)TaTOB)

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OOHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB OOMEHAa  BEINECTB U
MpeBpallleHUs] 3HEPrUu B KJIETKe, (OTOCHHTE3a, IIACTUYECKOTO |
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHJ'IO)IOTBOpeHI/IH, paSMHO)KeHI/IH, I/IH)II/IBI/II[yaIII)HOFO paSBI/ITI/Iﬂ

opranusMa (OHTOTeHE3)



VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI InpeaACKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOIHH,

MCAUIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MICbMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1 DBOJOMOHHAS OUOIOTHS

9BOJ’II-OI_[I/IOHH8.$I TCOpHUI U e€ MecTO B OMOJIOTHH.
CBuzeTenbCTBa OBOJIKOIINH. ITameonTOIOrNUECKHE: IMOCJICAOBAaTCIBHOCTD

MOSIBJIGHUS BHJIOB B IIaJICOHTOJIOTMYSCKOM JICTOIMHCH, TICPCXOAHBIC (I)OpMBI.

11 buoreorpaduueckne: cxoactBo W paznuune (GayH U (Qrop MaTepUKOB H

OCTPOBOB. 9M6pHOHOFI/I‘ICCKI/IGZ CXOACTBA U pa3Invud 3M6pI/IOHOB Pa3HbBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMquCKHeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,

PYAUMCHTApPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKYJBIpHO-GI/IOXI/IMI/I‘-ICCKI/ICZ CXO0ACTBO




1.2

MEXaHU3MOB HACJIICACTBCHHOCTU M OCHOBHBIX MeTa00IUIECKHUX HYTeﬁ Y BCEX

OpraHu3mMoB

OpomounonHass teopus Y.  [apBuna. I[lpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMKYIIME CHIIBI SBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHYMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

14

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIIOIUH

JBwxymue cuibl ((akTopbl) SBOJOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMynsuoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil GpakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPTaHu3MOB. ApoMOP(O3bI H HAHOAIANTAIINH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHU:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOLIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BONIOLMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble IpPEACTABICHUS O 3apOKICHHUM >KU3HHA. HaydHble Trunoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
ABOJIIOLIMS.  DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIIOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHM, KaMEHHOYTOJIbHBIMA, MEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATl IBOJIOLNUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOp(O3bl y
pacTeHul U KUBOTHBIX. IlosBnEeHWE, pacuBeT M BBIMHUPAHHME TPYIIl KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPIraHUu3MOB




2.4

2.5

DOBoOLUS YeIoBeKa. AHTPOMOJOrUsA Kak Hayka. Pa3BuTwe mpeacraBieHUd o
NPOMCXOXKICHUHM 4YeloBeKa. MeToabl M3ydeHHs aHTpororeneza. CxojicTBa H
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.

JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpY/a, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymensiid, Yenoexk mnpsamoxomsaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJIO IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAS (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YeIOBEYECKUX Pac

K YCIIOBUSIM CyllecTBoBaHUS. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M pa3lieNbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeIOBaHMi. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsI OPraHU3MOB:

BOAHAasA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axtopel. Knaccupukanuss — dKomorudeckux  (pakTopos:
abuoTnueckne, OMOTHYECKUE W aHTPOIOreHHbIE. JleHCTBHE HKOJOTMYECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGunotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaKHOCTb. POTONEPUOAM3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJII CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaAKTCPUCTUKU MOMmyJIsINUU. OcHOBHBIE IIOKa3aTCiIn
momyJsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, ITPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAINU U eé peryisusa

COO6HI€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OHoIIeHO3€E



4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W
ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOJIYILIEHTHI,
KOHCYMEHTBI, peiyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocucTeMbl. [luileBble LM U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OnMomacca, MPOAYKLHUA. DKOJIOTHYECKUE
MUpaMHIbl: TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOMUYMBOCTb, CAMOpETYJIsiIus, pazButue. CyKueccus

4.3

4.4

4.5

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOIO MJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBbIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOosKocHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak Qakrop ycroiumBocTH dKocucteM. CoxpaHeHwue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuIlsl, cocTaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmmn. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM ASKOCcHCTeMbl. JlMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBsI3b B
onoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IUKIIBI JJIEMEHTOB

(yrnepopa, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTeHHbIE M3MEHEHHsI B Ouocdepe.
I'moGasbHBIE YKOTOTHYECKUE TTPOOIIEMBI.
OcHOBa panMOHAIBHOIO YIpPABJIECHUS MPUPOAHBIMH pECypcaMH U HX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

 buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axuroneprnoe o61miectBo «M3narenbcTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

buomnorus, 11 knacc / [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u ap.; nox
pen. [laceunuka B.B. Akumonepnoe o6miectBo «M3narensctBo «IIpocBenieHue)
buonorus. [loypounsie pazpabotku. 10 kinacc / [Taceunuk B.B., lIsenos I'.T".,
Edumosa T.M.; nox pen. [laceunuka B.B. AkuronepHoe 06111ecTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

NUHTEPHET

Enunas xomteknus udpoBsix o0pa3zoBarebHbIX pecypcos http://school-
collection.edu.ru/

bubanoreka L{TOK https://myschool.edu.ru/

["azeta «buonorus» (nmpunoxenue k «1 centsops») http://bio.1september.ru

S uny Ha ypok ouonoruu http://bio.1september.ru/urok/



Hayunbie HoBocTH Ouosoruu https://new-science.ru/category/biologiya/
DNeKTpOHHBINH yueOHUK Onosoruu http://ebio.ru/
I'ocynapcrBennsiii Onosornueckuii myseit um. K.A. TumupsizeBa. BupryanbHsie

aKkcKypcun http://www.gbmt.ru/
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