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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo pasjeinaM H  TeMma,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOU
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil yPOBEHB) peaan3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpMEHTAlMN JIMYHOCTH, SKOJOTUYECKOTO MBILIEHUS, MPEICTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOLIECCOB B MPOrpaMMme MO OHOJIOTHMHU YAEJIEHO BHUMAHUE HCHOJb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NpUPOTHOM cpene, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH

2
[okyMeHT co3aaH B anekTpoHHow copme. Ne 26 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CtpaHunua 2 n3 50. CtpaHnua cosgaHa: 02.03.2026 14:15 =¥ TATAPCTAH



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.

buonoruss Ha ypoBHE cpemHero o0Omero oOpa3oBaHUS 3aHUMAET 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  JJIsi:  TO3HAHUST  3aKOHOB  JKMBOM  MPUPOJbI,  (OPMUPOBAHUS
(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  CpeaHero  odmero  o0pa3oBaHWsA,  COIUAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEICTaBICHUSAMU 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 €r0 COAEpKAHMS, IPEICTABICHHOIO B IMpOrpamMme IO
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 KyJIbTYphl, ONPEACNAIONINE aJeKBATHOE IOBEICHUE
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
Hay4yHOTO To3HaHMs», «KieTka kak Ouonormueckas cuctema», «OpraHu3M Kak
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Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTtuxeHue 1end u3ydeHus ydeObHoro mpenmeta «buonorus» Ha 6a3zoBom
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
U1t OPMUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHallM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLICHUBATH SBJICHUS OKPY> KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYEHHBIX IPHU
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 OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OWOJOTUYECKUX 3HAHUU ISl TIOBBIIICHUS 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, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.
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Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
U TexHoJorudeckoro npoduis orBoautes 102 gaca: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPKXAHUE 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 KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
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 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
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 MHUHEpPaJIbHBIX BellecTB B KieTke. l[loamepskanue
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
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoiicTBa OenkoB. buonormyeckue
byHKUHUU OENKOB.
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depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. 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 B3aUMOIEHCTBUS
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.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJApUN U Tmactua. Bunbl mnactun. 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
npupoie», «PacnpeneneHne XuMHUECKUX JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl
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AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOACHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
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.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHWE, WA 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 amMuHOKHUCIOT. Ponb pubocom 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 ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
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OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

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

Tabmuubl U cxembl: «Tunel nuTaHusy, «Meradonuzm», «MUTOXOHAPUNY,
«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 JJTHK».

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

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTO3.
[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 TuOEIb KJIETKH — arlonTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: [JE€JIEHWE HaJBO€, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIpouecchl, MPOUCXOAIINE HA CTAagUsAX Meio3a.
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
KJIIETOK — TameT (CrnepMaro30ull, SIMIEKIIETKa) — CIEepMAaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctomOpuonanmbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue
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CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct m pasButue pacrenuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
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 MIEKONUTAIOIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-alIUInKauus «J/leaeHue KIeTKu», MOJIelb
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. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

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 TEHETUKU. MeToapl TeHeTHKHA (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeThUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

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

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUIECHHOMY HACJIEOBAaHUIO T€HOB. HapylieHue cueruieHus TeHOB B PE3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.
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['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS] 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. CBoCcTBa MOAU(PUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpoliecC — OCHOBAa KOMOWMHATHUBHOM
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJOBEKA: TEHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJCTBEHHOM MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE MEIUITUHCKON
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
IUTOTCHETUYECKAsT OCHOBA», «3aKOH PACHICIUICHUSI U €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluToNornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

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

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

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.

Cenexkuys Kak Hayka M Ipolecc. 3apoKICHUE CEIEKUUU U JIOMECTHKALUS.
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 PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
[IOJIyYCHHUE IIOJIMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUH, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

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

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
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».
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JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHXKEHHSI CEJIEKIMH PAcTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. 3apokaeHue m pa3BuTHE IBOJIONMOHHBIX NpeACTABJICHHUN B
omosiornu

OomonnoHHass Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CUiTbl 3BOTIOUMH BUIOB 110 Y. J[apBHUHY (BbICOKas HHTEHCUBHOCTh
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas H3MEHYMBOCTb, OoOpbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrerndecko teopun sBoitonnu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouosorusa. 3Ha4YeHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauun

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, [Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMuUpoBaHUs
MPUCTIOCOOJICHU y pacTeHnii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTa nytemectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cyuectBoBaHue», «llopoasl romy6eit», «MHorooOpaszue KyJIbTypHBIX (opm
KammycThbl», «[lopoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUSI CAUHTETUYECKOM TEOPUH 3BOJIFOLIVI.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JIeMEHTapHas €IMHULIA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHo(oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTnyeckoro paBHoBecus k. Xapau, B. BaitaOepra.

DOnemeHTapHbie (DAKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHMs 4YacTOoT aiened B nonymauusx. Oddext
ocHOBaTend. JIggexm oOymuiiounoco eopaviwika. CHUdCeHUe 2eHemuiecKo2o
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pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonvuwux u  manvlx  nonyiayusax.  Mwurpauun.  M3omAuMs  OOMyJSIOUN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoIoTHYecKas (PernpolyKTUBHAS).

EcrectBennbiii otO0p — HampaBisonmid  (aktop 3BoMOIUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAaOWIM3UPYIOIIMHA,  pa3pbIBalOLIUi
(mm3pyntuBHbIi). [lonoBoit or6op. Bo3HUKHOBEHHE M 3BOJIONUS COIHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE ~ MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uauoanantauuu. [pumepsl npucnocobsieHuid y opraHu3mMoB: MOp(hOIOrH4YecKue,
dbusznonornyeckne,  OWMOXUMUYECKHe,  ToBeAcHUYeckue.  OTHOCHUTETHLHOCTH
IPUCTIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuu u cTpykTrypa. BumooOpa3zoBaHue Kak pe3yJbTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monUIIon IU3anus,
rubpuan3aims). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIIMOHHOM OWONOTMH B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPa3UTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEl.

JeMmoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabnuupl U cxeMbl: «MyTallMOHHAasT W3MEHYMBOCTHY», «llomymnsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIBl HBOJIIOIIUNY, «DKOJOTHYECKasi M3OJSAIUs MOMYJIAINi ceBaHCKOU (openmny,
«T'eorpaduueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomysioHHbIe BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpLOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHBIN MenaHu3M», «KuBble uckonaemsie», «llokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX,
«Dusznonornueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Buabl-npoitHukn», «CTpykTypa Buaa B
npuposie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUA000pa3oBaHUE
TpEX BUIOB JAHBIIICH», «IDKOJIOTMYECKOE BUI000pa30BaHWE BHUJIOB CHHUID,
«ITomumnnonasl pacteHuit», «KamycrHo-penednbiii rTuopum.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia IMTHIT |
3BEpel C MNpUMepaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyueraa NTUI[ U 3Bepei
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pasHBIX BHUJAOB, TrepOapuM pacTeHud OJM3KUX BHJOB, 00pa30BaBIIMXCA
Pa3TUIHBIMH CIIOCOOAMH.

JlaGopaTopnass pabGora «BrisiBneHHE HW3MEHUMBOCTH y OcCoO€d OJHOTO
BUJID».

Jlabopatopuass  pabGora  «lIpucnocobienuss oOpraHu3mMoB MU HX
OTHOCHUTENbHAS LEIECO00Pa3HOCTDY.

JlaGopaTopnas paGora «CpaBHeHHE BHUIOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Metonel W3ydeHMS MaKpOd3BOJOLMHU. [laneoHTONOTMYECKHE  METOMBI
u3ydeHus oHBomonud. Ilepexomgnbie QGoOpMbI U (PUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus sBoitonuu. CpaBHeHHE (GUIOpbl U
(dayHbl MaTepuKkoB M OCTpOBOB. buoreorpadpuueckue odmsactu 3emnu. Bumsi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
BOMIOIMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHbsle  opraHbl M araBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (HUIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmensvl QyHKYuUIL.
HeobOpatuMocTs 3BomtouMH. ApanTvBHas paauanug. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMmoHcTpanuu

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

Tabmuupbl 1 cxembl: «DUIOreHETUUECKUI PsIZl JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punnodutsl»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguu 5MOPHOHAIBHOIO pPa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHbBIE OpraHe, «PyauMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIHUMIAH3e», «l JTaBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHE )KU3HA HA 3emJie
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Haydnple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHe3 W
nancnepmusi. J[JoHaydyHble TPEACTABICHUS O 3aPOXKICHUU KU3HU (KPEallMOHU3M).
['unoresa MOCTOSIHHOIO CaMO3apOXKAECHUS )KU3HU U €€ OIpoBepkeHue onbitamu O.
Penu, JI. Ciannanuanu, JI. [Tactepa. [IpoucxosxieHue sXM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE STaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosioruyeckasi) JBOJIOIHUA. XHUMHYECKas HSBOIIONUSA. AOHOICHHBIM CHHTE3
opraHudeckux BemecTB K3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Omnapuna, runoresa nepBuyHoro oynarona JIx. XomnjaeitHa, reHeTUUeCKasi TUIIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

Uctopus 3emnu u Meroisl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHOCUTENIbHAsT U aOCOJIOTHAs
reoXpOHOJIOTHS. ['€0OXpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HauvanbHbie 3Tanbl opraHuydeckord HBOMONMU. [logBIEHHE W HBOTOLUA
MEPBBIX KIJIETOK. DBOJIIOIHUA MeTaboin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIOr MEpPBbIX Ha 3emMile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl JBOJIONMU BBICIINX pacTeHU. OCHOBHBIE apOMOP(O3bI
pacreHuid. Bpixox pacrenus Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcxXoxaeHue BETKOBBIX
pPaCcTCHUM.

OCHOBHBIC ATamnbl ABOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOINX U
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM W MepuoiaM: apxeu, MpPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucTHKa KiIuMara |
reoJIOTHYECKUX TMpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSIHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpOouuIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.
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CoBpeMmeHHas cuctema opraHmdeckoro mupa. IlpuHnumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsl: ®@. Penu, JI. Cnayutanuanu, JI. Ilactep, . . Meunuxkos, A. U.
Omnapun, Ix. Xongewn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombita @. Penny, «Cxema ompita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUM», «l'eoxpoHosorMueckass  mIKaiay,
«HauanpHble 3Tarbl OPraHUYecKo 3BOMIONUNY», «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumouoreHeza», «Cucrema KuUBOM mpupoab», «CTpoeHHE BHUPYCA»,
«Apomopdo3sl  pacTeHmit», «PuHnOGUTEY, «OIHOKIETOUYHBIE BOJAOPOCIH,
«MHoroxksietounsle  Boaopocin»y, «Mxm», «llanoporHukmu», «l'omoceMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdosbl KUBOTHBIXY», «lIpocteiimme», «KuiedHononocTHbIe,
«IInockue YEpBU», «YneHucToHorue, «PBIOBDY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItnusyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeuckou spe», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU Ipey, «Pa3Butue ku3HU B
[AJIE030MCKOM 3pey, «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKuU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

OOopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HACEKOMBIX, BIIAXKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
UIJIOKOXKHMX, CKEJIEThl [MO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTUIl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JsaboparopHass padora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu 1o u3ydeHuto abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCTMHEHUM B
NEePBUYHOM aTMochepey.

JlabGopaTtopnasi padora «/3yueHue W oONMCaHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass pabdora «l3ydyeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEJIOBY.

IIpakTuyeckas padora «M3yuenrne oCOOCHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOTHH.

CraHoBjieHHME TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUs. COBpEMEHHbIC HAYYHBIE TEOPUU.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETIOBEKA.

CBHJICTCHBCTB& CXOJICTBaA YCJIOBCKA C JKNUBOTHBIMMU: CpaBHUTCIIbHO-
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MOPQOJIOTUYECKHE, AMOPHOJIOTUYECKUE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTauyus 4elaoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOrHYecKre, COllualbHbIE.
CooTHoIeHNEe OMOTOTHYECKUX U COMATTBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIC CTaJAWM AHTPOIIOTeHe3a. PaHHWE YemoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE IMOHTHIBI — OOIITHE MIPEKH YeJIOBEKOOOPA3HBIX 00€3bsH U
Jo/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIIOAcH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YemoBek relmennOeprckuii  — 0oOmMMIA  TIPEIOK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIEpTalbCKUM
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TanieoreneTrka u MaJIcOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBII OTOOp B MOIMYJISLUSAX
yejgoBeka. MyTanmoHHBIN mponiece U nosumopdusm. llomynsimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPexT ocHoBaTeNs» B MOIMYJISAIUSX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacbl. llonatne o pace. bompmme pacel: eBpoIneouIHast
(eBpaswmiickasi),  aBCTpajioO-HErpouJHAs  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNloBeKa K pa3HbIM YCIOBHUSIM OKpYXKalOlEH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJoruo u
(U3HOJOTHIO YETOBEKA.

MexauciuruiMHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMA. bruoconuanbHble UCCIEIOBAaHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanrie KOABOTIONMHY OMOJOTHUYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMmoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbIY, «CKelneT YelloBeKa W CKEJEeT IIUMIIaH3e»,
«PyauMEHTBI U aTaBU3MbD», «/IBUAKYyIIME CUIIbI aHTPOIIOTEHE3a», « DBOIIOIMOHHOE
JIpEBO  4eloBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbipny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «Tanbl 3BOJIOIUU YEIOBEKA», «Packl UeIOBEKay.
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ObopynoBaHue: MyJSKM — OKaMEHENIOCTEeH, MPEIMETOB MaTepualbHON
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOTOTHIECKUMH W OMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YeJIOBEKa, CKEJIET YeJIOBEeKa, MOJIEIb
yepena 4YeJoBE€Ka W 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KUCTHU
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopnass paGora «l3yyeHue OCOOEHHOCTEH CTpOEHUs CKeJeTra
YEJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
9K00TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl 3kosoruu. llosneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JIabopaTopHble. MoOJEIMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKATbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaUYE€HHE DOKOJOTMYECKHX 3HAHMM JUI  4YEJIOBEKA. ODKOJOTMYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3EH YEJIOBEUECTBA C MpUponod. PopMupoBaHUE
HKOJIOTUYECKOMN KYJIBTYPbl U IKOJIOTHYECKON rPaMOTHOCTH HACEIECHHUS.

JleMoHCTpanumn

[Toptpetsl: A. I'ym6oasar, K. @. Pynbe, H. A. Cesepios, O. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel u cxeMmbl: «Pa3gensl sxonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLIEH CpeIbD».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJioruueckre PakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudpukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0me
3aKOHOMEPHOCTH JEHCTBUS 3KoJorHueckux ¢akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTEeHUN M JKMBOTHBIX IIO OTHOIIEHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.

doTonepruoOaU3M.
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Temnepatypa kak 3kojoruueckuit Qaxrtop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [IoMKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocth kak sxosiorudeckuii ¢aktop. Ilpucmocobiienunss pacteHuil K
nojaJiep>kaHuio BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrnocoOneHuss OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHBIE H
TOJUYHbIE PUTMBL. [IprucrnocoOIeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Xuznennole Qopmbl opranusmoB. Ilonstune o JKu3HEHHON (opme.
KusHneHnHbie POpPMBI pacTEHUI: JEPEBhS, KyCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHAE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUJIPOOUMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepauus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). Herpodpuueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYILIECTBOBaHMS OPIraHW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JlemoHcTpanuu

Tabnuipel U cxembl: «Okojoruueckue QakTope», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE >KUBOTHBIE», «DHU3MONOrMUecKre amanTanuu
KUBOTHBIX», «Cpempl o00WTaHWS OpraHu3MoB», «buomornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA IIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus», «XumHudectBo», «llapasutusm», «KonkypeHuus», «CumOuo3»,
«KommeHcanuszmy.

O6opynoBanue: repbapuu pacTeHU M >KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapuu U KOJUICKITUN TETUIOTIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX PACTEHUH, dydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMM, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpenax,
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repbapuyi M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIalalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM >KU3HHU, repbdapuu u
KOJUICKITUU PACTCHHH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3TMYHBIX OMOTUUECKUX B3aUMOCHCTBUSAX.

Jlabopatopuasi padora «BbisiBieHHe MNPUCTIOCOOJECHUN OpPraHU3MOB K
BIIMSIHUAIO CBETaA».

JlaGopaTopnasi pabora «BbisiBIeHHE NPUCTOCOOJIEHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Dko010rus BUAOB U MOILYJIANH

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISALHH. [omynsiius KakK
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuid. OCHOBHBIE TIOKA3aTENW MOMYJALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3paCTHAass M IIOJOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OUeHKa YUCIECHHOCTH TOIMYJISLHH.
JvHaMuka Mmonyiasiuud U €€ peryysiius. bHoThYecKuid MOTEHUHANl MOMYJISLUU.
MoaenupoBanvue TMHAMHUKHA TOMYyJIsUuK. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUH.
KpuBbie BbDKMBaHMS. Perynsiius YUCICHHOCTH MOMYJSIUN: poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 »KONOrMYECKOM HuIe BHuaa. MectooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM Jx.M. XatumHcona. Pa3zmepsl skonormyeckon
Hui. [loTeHnmanpHas U peanru3oBaHHAs HUIIIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMmoHCTpauumn

[Toptper: Jx. U. XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBEeHHasi  CTpyKTypa  momyiasiuum», «Bo3pacTHble  mUpaMUAbI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMammny, «Mogeib 3kosiorndeckor Hummm /. M. XatuuHconay.

O6opynoBanue: repdapun pacTCHHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  pa6ora «[lpucnocobneHuss ceMsH pacTeHHd K

PACCCIICHUTIO».
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Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OpraHu3Mamu B OMOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuOTHYECKHUE OJIOKHU
skocucteM. [10uBbI U Wbl B 3KOcHCcTeEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TOKa3zaTelud  JKOCUCTEMbl. buoMacca U MPOAYKIMS.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykiieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBI. AHTPOIOIEHHBIE BO3JCHUCTBUS Ha
cykneccuu. Knmnmakcunoe coo0riectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopell U
oKxeanos. Ixocucmemvl MYHOp, 1€Co8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrpo3kocucTema. ArporneHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTponuzalusi TropojcKoi ¢ayHbsl. buonoruueckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKkocuctemMax. Ponv kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 yHKYUOHUposanuu 3kocucmem. IlepeHOC SHEPTUU U BEHIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030eticmeus 3aepA3HEHUU PA3HbIX Mmunos Ha
cybOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTo10J10THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. TeHncnu.
Tabmuet u cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMAa XBOMHOTO Jjecay, «DYHKIMOHAIbHbBIE
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenn nutanus (macTOUIIHAS, TETPUTHASN)», « DKOJIOTHUECKAs TUPAMUIA YUCEID,
«IKonorudeckas mupamMuia OMOMacChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBlIeHHE Jeca Mocie
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noxapa», «9Kocuctema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporieHo3e», «[IpuMepsr ypOosKocucTEMY.

O6opynoBanue: repdapun pacTeHUN, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYILUX PACTEHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopnass pabGora «M3yueHue pazHOOOpa3vsi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcHs «IDKCKYpCUsl B TUIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepes3HsiK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYyT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKYypCHUsi B arpodKOCHUCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKoCUCTEMA

buocdepa — obmieranerapHass o0osiouka 3eMJM, TNI€ CYHIECTBYET WIIU
CyILIECTBOBaJIA >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocras. XKupoe
BeIIeCTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILIECTB U OMOTCOXMMHYECKUE LUKIIBI (YIaepoa, a3oTa). PUTMUUHOCTD SIBJIECHUN
B Ouocdepe.

3oHanbHOCTE OuMocdepnl. Ilonarne o Omome. OCHOBHBIE OMOMBI CYIIH:
TYHJpa, XBOIHBIE JI€Ca, CMEILIAHHbIE U ITUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKITUI.

JlemoHcTpanuu

[Toptpetsl: B. W. Bepnanckuii, 3. 3rocc.

Tabnuiel u cxembl: «['eocdhepsl 3emmn», «KpyropopoT a3ora B MpUPOIE,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kuciopoma B HOpuUpone»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Kinmaruueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «ILIMpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponndeckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3aeicTBHEe YelloBeKa Ha
ouocepy. 3arps3HeHue BoO3mymIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
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BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U XKUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU XKUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEIOBEYECTBA W IPUPOJIBI.
PanvonanbHO€ ~ MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBHUS.

Pa3BuTne METOJOB MOHUTOPHWHIA pPa3BUTHS ONACHBIX TEXHOTI'CHHBIX
nporeccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocbepezaiowei u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuugarowue 00CmMyn K
ungopmayuu no  cocmoaHulo OMOeNbHLIX U008 u dkocucmem. (OcHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvbOLI ¢  OUONOBDPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbix SKOCUCTEM.

JlemoHcTpanuu

Tabmunpl W cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
ruapocheps, «3arps3HeHne 1ouBb», «llapHukoBbld 3PdekT, «Ocodo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.

ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJMuyhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
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[I€EHHOCTHO-CMBICJTIOBBIMM  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 JIESITEIHBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEHW TMO3ULHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPpAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npupoae 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
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4EeOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

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

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

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,
OTBETCTBEHHOCTb 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 LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;
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MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAaX HCKYCCTBa, 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 TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYAIBHOTO M  KOJUIEKTHBHOTO
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 TPYZY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYI0JIF00uE;

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

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  Pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJEe KaK HCTOYHHUKY
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, Orochephl);
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AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH 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;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYJBTYpPbl KakK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €AMHCTBE MPHUPOJbI, YeOBEKa 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
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh 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
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX 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
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO NETEbHOCTh MHINBUIYAJIbHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yuyeOHOro npeamera «buomorus»
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, SHEPIHsl, sIBICHUE, MPOIIECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3yibTaTbl OCBOCHHS IMPOTpaMMbl CPETHETO OOIIETo
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO03HABaTeJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

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

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITHUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

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

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a
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TaK)K€  NPOTUBOPEYMI  Pa3HOrO0  pojAa,  BBISABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATENbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJETh HABBIKAMH y4E€OHO-HCCIEN0BATENBCKOM U MMPOEKTHOM JESTENBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PAa3JIMYHbIE BHUJIBI JAESATEIIBHOCTH M0 MOJIYYEHHIO HOBOTO
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 (OpPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEIACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

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

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHaIbHbIE MOJIXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B VHTepHeTe), aHaIM3upOBaTh
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WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHOpMaIKi, HEOOXOAUMOM JJI BBITOTHEHUS YUCOHBIX
3ajiay;

mpUOOpETaTh 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
" Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HAaKU W CHUMBOJIBI, (HOpMYyJibl, aOOpeBUATypy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3UIIMKN JPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

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

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
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) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMATh M HCIIOJH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIHX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

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 CTPATETUYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pElICHUS B AKU3HEHHBIX U YUEOHBIX 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 337aul B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

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

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPO.Ib:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJIbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX

CHMKCHUIO,
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IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[pPU AaHaJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI O OCBOEHUIO, MHTEPHPETALNUN 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 MPEACTABICHBI IO F01aM O0YUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOCHUs ydueOHOro mpeameta «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHM B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOIO MHPOBO33PEHHsS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IpEeBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Mengens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
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pE3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U NPEBPALICHMs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXAIOIKX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPY KAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHHUS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUHU B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
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ODKOCUCTEMA, TMPOAYLEHThI, KOHCYMEHTBHI, PEAYIEHThl, IeMH MUTaHUA,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nytei 3Bomonuu A. H. CeepuioBa, yuenusi o duochepe B. M. Bepnanackoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyUYEHHBIX
pe3yIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJICNATh CYIICCTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUSL JOCTHUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M TMpaKkTHYECKHe padoThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpMAaIUK, HAYYHO-TTOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mass 6nosIornuecKyr0 HHGOPMAIUIO W3 HECKOIBKAX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

buoiiorus kak Hayka
JKuBbI€ CUCTEMBI M X OpraHu3alus
XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU

X(I/IBHC,HGSITGHBHOCTL KIICTKH

PasMHOXeHUE U HHAUBUAYAJIbHOC PA3BUTHUC
OpTraHnu3MOB

HacnencrBeHHOCTE M1 U3MEHUYNBOCTD
OpraHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OHOTEXHOJIOT MU

PesepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

0.5

1.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7{41c292

bubmnoreka IIOK
https://m.edsoo.ru/7{41c292

bubmnoreka IIOK
https://m.edsoo.ru/7{f41c292

bubmnoreka IIOK
https://m.edsoo.ru/7{f41c292

bubanoreka LIOK
https://m.edsoo.ru/7{f41c292

bu6nuorexa [IOK
https://m.edsoo.ru/7{f41c292

bu6nunorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6anoreka LIOK
https://m.edsoo.ru/7f41¢292
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM
Ne n/mm
NMPorpamMmbl

3ap0)KI[eHI/I€ " Pa3BUTUC DBOJIIOIITMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHoOIOruu

2 MuKpO3BOTIOLMS U €€ PE3YJIbTATHI
Makpo3BoIrOLINS U €€ PE3yIbTaThl

[TpoucxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

5 IIpoucxoxkIeHne 4eI0BeKa — aHTPOIIOTEHES
OKoJ0rus — HayKa O B3aUMOOTHOILIEHUAX
6 OpPIraHU3MOB U Ha/I0PTraHU3MEHHBIX CUCTEM
C OKpYKaroIle cpeaou
Opranusmsl 1 cpeia 0OUTaHus
DKoJ0rusl BUJ0B U MOIMYJISILUMA

DKOJIOTHs COO6H_[CCTB. DKOJIOTUYECKHUE
CHUCTCMBI

9

10 buocdepa — rinobanbHas s3kocuctemMa

11 Yenosek 1 OKpykarolas cpeaa

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

KonTpoabHbie
Bcero
padoThI

10

12

68 0

IpakTuyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

JJIeKTPOHHbIE
(ungposBbie)
o0pa3oBaTe/ibHbIE

pecypchl
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

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

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W POJM OHOJOTHMH 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
MOHATHI: XKU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
2 MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIHs),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

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

JKHUBBIM CUCTEMaM

VYMmenue BJIaACTh MCTOAAMHU HAYYHOI'0 IIO3HAHUA B ouoaoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHI/If/’I;
OopraHu3anusa u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
4 BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYyCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
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  BEMIECTB U
5 MpEeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA

opranusma (OHTOT'€He3)

38

[okyMeHT co3aaH B anekTpoHHow copme. Ne 26 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. B SINNEKTPOHHbIA
CrpaHuua 38 u3 50. CTpanuua cosaara: 02.03.2026 14:15 =¥ TATAPCTAH



VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHeHI/I$I
61/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6X0,III/IMOCTI/I HUCII0JIb30BaHUA ILOCTI/I)KCHI/Ifl
COBpPEMEHHOM OHONOTMUM U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOI' I/IGpI/II[HOI‘ (O) CKpCIIUBaHUA JJIsL npeaACKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

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

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATh MH(OPMALUIO

OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
9 U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepUabl);

STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOIHH,

MeULHE, OMOTEXHOJIOTHU

YMeHue co3iaBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOIIEHNS,

10 00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs
KU3HEHHBIX 33]1a4

YMeHue packpbIBaTh COJEpKaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHI: BUJ, MOMYJSAIMSA, TeHO(OHA, IBOIIOLKS, JBIKYIINE CHIIBI
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(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHThl,  I[eNd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TPaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIO3HAHHMS B OHOJIOTHH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJSALMUH, IPOAYLEHTOB,
KOHCYMEHTOB,  PCIYyIIEHTOB,  OWOTCOLIEHO30B M  DKOCHUCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BeIIeCTB U MOTOKA YHEPTUH B DIKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH TTOJIYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHCHHfI, JAJId MIPUHATHA ITPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAKIIEH NPUPOJHON  CpEJe;
IIOHUMaHUE H€O6XOI[I/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Onoyorun AJId paiuOHAJIBHOTO ITPUPOAOIIOJIE30BaAHUA
VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH
CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (uerm HI/ITaHI/Iﬂ)
VYMeHue BHIIOIHATH Ha60paT0pHBIC U [PAKTHYCCKUC pa6OTBI,

coOmonaTh mOpaBwia mpu pabore c ydyeOHBIM M J1a0OpaTOPHBIM

obopyioBaHuEM
40
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YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepHAalIbl);

9
paccMmaTrpuBath r106anbHbIe HKOJIOTHYECKHE po0IeMbl
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MTO3UITUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,

10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapaT OMOIOrHH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 buonorus xak Hayka

11 Bbuonoruss — Hayka o >xuBoil mpupoze. Ponp Ouonoruun B (opmupoBaHUH

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYecKIX HayK

Metoabl TO3HAHUS KUBOW MIPUPOIBI (HAOIIOACHHE, YKCIIEPUMEHT, OMMCAHUE,
1.2 u3MepeHue, KiaccupuKaiys, MOACTHUPOBAHMUE, CTAaTHCTHYECKas oOpaboTka

JTAHHBIX )
2 JKuBbIe cHCTEMBI M KX OpraHUu3anus

21 JXKusble cucteMbl (OMOCHCTEMBI) KaKk IpeaMeT u3yuenus ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

o) ypOBHI/I OopraHu3anuu OHocHucTeM: MOJ'IeKy.]'IHpHO—FeHeTquCKHﬁ, KHeTo‘IHHﬁ,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, SKOCUCTEMHBIN, OHOChepHbIT
3 XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XHMMHUUYECKUN COCTaB KIIETKHM. XUMUYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
3.1 MHKpO3JeMeHTel. Bojma um muHepanbHble BeniecTBa. (DyHKIMM BOJIBI U

MHHCEPAJIbHBIX BEIIECCTB B KJICTKC. Ho;mepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.

He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTB. AMHHOKHMCIOTHBIH COCTaB.

VYpoBHM CTPYKTYphl OEITKOBON MOJIEKYJIbI (MIEpBUYHAs!, BTOPUYHAsS, TPETUYHAS

19 U YeTBEPTUYHAs CTPYKTypa). XUMHUECKHEe cBoWcTBa OenkoB. buonornyeckue
. ¢GbyHKIUN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN

LeHTp, cyOcTtpaTHast cnenuduuHocts. KodepmenTsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYraeBoasl: MoOHOcaxapuibl  (TIOKo3a, pubo3a H  J1€30KCHpuO03a),

aucaxapuibl (caxaposa, JIaKT03a) W ToJiMcaxapuiabl (Kpaxmall, TJIMKOTEH,

313 nemono3a). buonoruueckue GyHKINU YTII€BOOB.

' Jiunuasl:  TpUrIMUEpUIbl, cTepounsl, ¢ochomunuael. ['mapoduabHO-
rusipodoOHbIe cBOMCTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE

YIJI€BOO0B, OCJIKOB U JIMIIU0B KaK HCTOYHHUKOB SHEPTHUU

34 Hykneunosbie kucnorsl: JHK wu PHK. Hykneoruasl — MoHOMEpHI
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HyKJIeMHOBBIX KucnoT. Ctpoenne u Qpynkuuu IHK. Ctpoenue u QyHKINH

PHK. AT®: cTtpoenue u GyHKIIIH
3.5 [uTonorus — Hayka o kierke. Kierounas teopusi. MeTopl U3y4deHUsl KJIETOK

Krerka kak nenoctHas xuBasi cucrema. O01re npu3HaKky KJIETOK: 3aMKHYTast
3.6 HapyxkHast MmemOpana, Mmosiekynbl JIHK kak renernueckuii anmapar, cucreMa

chHTEe3a OelKa

Tunsl KJIETOK: dyKapuoTHYecKas U MpokapuoTuueckasd. OcoOEHHOCTH
3.7 CTPOCHHSI TPOKAPUOTHYECKOW KIeTKW. KiletouHas creHka Oaktepuil.
CrpoeHue >yKapuOoTHUUECKOW KIETKH. OCHOBHBIE OTIWYMUS PACTUTEIBHOM,

YKUBOTHOM ¥ TPUOHON KJIETKH

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIMKC, MX
¢bynknuu. [Inazmatuyeckas memOpana, e€ cBoiictBa U ¢pyHkuuu. Luromnnazma
u e€ opranouapl. OJHOMEeMOpaHHbIE OPraHOUABI KJIETKH: SHA0IIa3MaTHUeCKast
3.8 cerb (OIIC), anmapar T'ombaxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKUA: MUTOXOHJPUH, I1acTubl. [IporcxoxaeHne MUTOXOHIPHUM U TIACTUL.
Buner nnactun. HememOpaHnHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KIETOYHBIN

LHCHTP, pCCHUYKHU, KTYTUKH. CD}’HKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

3.9 Snpo — perynsatopHbslii eHTp kieTku. CTpoeHue siipa: siiepHas 000s104Ka,

KapHoIUIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI
3.10 TpancnopT BeliecTB B KIIETKE
4 KuznenesaTenbHOCTh KIETKH

OOMeH BelecTB, WIK MeTaboaM3M. AcCUMHIIALUSA (TUIACTUYECKUIT OOMEH) U
41 JTUCCUMUIISILINS (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepoTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

@®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHMHTE3a. 3HaYeHHe (OTOCUHTE3a IS
47 KU3HU Ha 3emuie. BnusiHue yciioBuil cpenbl Ha (DOTOCHHTE3 W CHOCOOBI
. MIOBBIIIEHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIIe OakTepuu. 3HAYCHHE XeMOCUHTe3a IS

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KkieTke. PaclerieHrne BelIeCTB, BBIICICHHE U
43 AKKyMyJIMPOBaHUE DSHEPIHMH B KJIETKE. ODTambl YHEPTreTHYECKOrO OOMeEHa.
I'muxonn3s. bpoxxenue u ero Buael. KncnopogHoe OKUCIEHUE, WM KIIETOYHOE

apIxanue. DPPeKTUBHOCTh YHEPTETUUECKOr0 OOMEHa

44 Peakniun wmarpuunoro cuHte3a. ['eHetmueckass wunHpopmanus u JIHK.

Peanuzanus reaeTuyeckomn I/IH(I)OpMaI_II/II/I B KJIeTKe. | eHeTu4ecKuil Kog U €ro
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ceoctBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Posib pubocoM B OMoCHHTE3E

Oeka

Hexnerounsie ¢opmbl xu3Hu — BUpychl. McTopus otkpbeitus BupycoB (J.H.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIESTEIbHOCTH BHPYCOB.
4.5 bakrepuodaru. bone3nu pacteHuid, KUBOTHBIX M YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc ummynonepunura uenoBeka (BUY) — Bo3Oyaurens

CII1Ia. [TpodunakTrka pacipocTpaHeHHsI BAPYCHBIX 3a00J€BaHUMA
5 Pa3zmHOXeHMe U MHAUBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounslii MK, WM JKU3HEHHBIM MUK KIeTKU. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakiuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HAOOp — KapHOTHIL.
51 JIMIUIONAHBIT W TalJIOWJHBIA  XPOMOCOMHBIE HaOOpbl. XpOMaTHBI.
. [uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAJbHOTO pPa3BUTHUSA
OpraHU3MOB.
Henenne kierkn — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasmye Ha

Pa3HBIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe u mosoBoe. Buasl 6ecronoro
59 Pa3MHOXKEHHMsI: JIeJICHHE HA/BOEC, IOYKOBAHHE OJHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHHe,  BEreTaTHBHOEC  pa3MHOXeHHe.  McKyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
53 Metio3. Cragum wmeiosza. [Iporeccrl, mpoucxosime Ha CTaausx Menosa.
IToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi U

3HaYeHNe MeNo3a

l'ameTtorenes — mporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble kene3pl: CeMEHHUKHM U suyHUKH. OOpa3oBaHuME U pa3BUTHE
5.4 MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30M/I, SHIEKIeTKa) — CIiepMaToreHe3 M
ooreHe3. OcoOEHHOCTH CTPOEHHS SIMIEKIETOK M  CHEepMaTO30U[IOB.

Onnonorsopenue. Ilaprenorenes

WnnuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpHUOHANIbHOE pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHATBHOIO PAa3BUTHUS Y  MO3BOHOYHBIX
KUBOTHBIX: JIpOOJieHHe, TacTpyisduus, opraHoreres. IlocTamOpuoHanbHOE

5.5 pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTUA: TMPAMOE, HENpsIMoe
(MununHOYHOE). BinsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct n pPa3BUTHC paCTeHHﬁ. OnroreHe3 IOBCTKOBOT'O paCTCHHUA: CTPOCHUC

44

[okyMeHT co3aaH B anekTpoHHow copme. Ne 26 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. B SINNEKTPOHHbIA
CtpaHuua 44 u3 50. CTpanuua cosgara: 02.03.2026 14:15 =¥ TATAPCTAH



CCMCHU, CTAIUH PASBUTUA
6 HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TEHETHKU. Bxian
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETHUKU. METO/Ibl TeHETUKU
6.1 (ruOpUAOIOTUYECKHM, ITUTOTCHETUYECKHH, MOJICKYJIIPHO-TCHETUUCCKHIA).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CXEMax CKpEIVBaHUN

3aKOHOMEPHOCTH HACJEI0BaHUS NPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHaenem.

MonoruOpuaHOe CKpelnuBaHue. 3aKOH eIMHOOOpa3usi THOPHUIOB IEPBOTO

nokosieHusi. [lpaBuino nomuHHMpoBaHMs. 3aKOH pacCIICIICHUS PU3HAKOB.

6.2 I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

' JuruOpugHoe  CKpemMBaHuWE. 3aKOH  HE3aBHUCHMOIO  HACJEIOBaHUSA
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIIMBaHMA.
Ananuzupyroliee  ckpemmuBaHue.  Vcmonb3oBaHHE — aHAIM3UPYIOLIETO

CKpCIIUBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HaclieioBaHWe Tpu3HakoB. PaGora T. Moprasa 1o

CIICTJICHHOMY HAacJIeJIOBaHUIO T'eHOB. HapymieHwe crHemieHuss TeHOB B

pe3yibTate KpOCCHHTOBepa. XPOMOCOMHAasi TEOpHUs HAaCJIEICTBEHHOCTH.
6.3 ['eneTn4eckue KapThI.

I'enetrka mona. XpoOMOCOMHOE OIpPENEIeHUe 1ojda. AYyTOCOMBI U TIOJOBBIC

XpoMocOoMBI. ['OMOTaMeTHbBIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3MeHunBOCTh. BHbl M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHUKA
6.4 MOAU(PUKAITMOHHON W3MEHYMBOCTU. BapuanMoHHBIN psii ¥ BapuUallOHHAS
' kpuBasi. Hopma peaknuum mnpusHaka. KoiaudyecTBEHHblE M KaueCTBEHHbBIE

MpU3HAKKM U WX HopMa peakinuu. CBoiicTBa  MOIU(DUKAIMOHHOM

U3MCHYUBOCTHU

HacnencrBennas, WM TI€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOuHaTuUBHAs
W3MEHUYUBOCTh. MeH03 W TMOJOBOM TpoIlecC — OCHOBa KOMOMHATHBHOMN
6.5 W3MEHUYUBOCTH. MyTalliOHHAs HM3MEHYHUBOCTh. Kiaccudukanus MyTaruii:
' TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacToTa H NOPUYUHBI MYyTalUU.

Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOMN

n3menunBoctu H.M. BaBniosa

I'eneruka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
6.6 YyeJoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBHIH, LIUTOTE€HETUYECKU,

OMOXMMHUYECKUH, MOJIEKYJsIpHO-reHeTuYeckuil. CoBpeMeHHOe ompesaeieHne
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TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananu3a. HaciaeacTBeHnHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0oe3Hu, Oose3Hu c HACJICJACTBEHHON  MPEIpacroyiOKEHHOCTHIO,
XpoMocoMHbIe  Oone3nu. (CoMaThueckue W TEeHEpaTUBHbIC MYTallMH.
[TpuHIMIBL 310pOBOTO 00pa3a >KWU3HH, IUATHOCTUKU, NPOPHUIAKTUKH W
JIEUEeHUS FeHETUYECKUX OoJsie3HEN. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBaHKE. 3HAUYEHNE MEIUIIMHCKON TeHETUKH B MIPEAOTBPAIICHUHU U

JICYCHUU TCHETUYECKUX 3a00JIeBaHUI YeITOBEKA
7 Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa M IMPOIECC. 3apOKJIECHUE CENEKIMH U JOMECTUKAIHSI.
71 VYuenne H.M. BaBuioBa 0 HEHTpax NPOHMCXOXKAECHUS U MHOT000pa3us
. KYJbTYpHBIX pacTeHHil. LIeHTpbl MNPOUCXOKACHUS OOMAIIHUX >KUBOTHBIX.
Copt, nopoaa, mramm
CoBpeMeHHbIE METO/bI CelleKIMU. MacCcoBbIi ¥ UHIUBUYaIbHBI OTOOPHI B
CEJICKLIMU pacTEeHUN U KUBOTHBIX. OllEHKa 3KcTepbepa. biu3kopoacTBeHHoe
ckpeniuBanue — UHOpuAUHT. Yncras nuHus. CKpenMBaHUE YHCTHIX JIMHUMN.
7.2 I'erepo3uc, win rubpuanas cuwina. HepoacTBeHHOe CKpellMBaHUE —
ayropunuur. Otnanéunas rulpuamszamus u e€ ycnexu. McKyccTBeHHBII
MyTareHe3 M IMOJY4Y€HUE MOJUIIONIOB. JIOCTHKEHUSI CENIEKIUU PACTEHHU,

KUBOTHBIX U MUKPOOPTraHU3MOB
buorexHonorust kak oOTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pekomOuHantHo JIHK u Tpancrennsix opranusmoBn. Kierounas
73 nHxeHepus. Kierounele KynpTypel. MEUKpPOKIOHAIBHOE Pa3MHOKEHHE
' pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHu3MoB. DKoJIOTHYecKue U 3Thueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 DBOJIIOIIMOHHAS OMOJIOTHS
DBOJIIOIIMOHHAS TEOPHS U € MECTO B OMOJIOTHH.
. CBueTenbCTBA HBOMIOUMHU. IlallcOHTONOTHMYCCKHE: IIOCICA0BATEILHOCTD
' MOSIBJICHUST BUJIOB B TMAJICOHTOJIOTHYECKOW JIETOMHCH, MEPEXOIHBIE (DOPMBI.

Buoreorpaduyeckue: cxoactBo M paznuuue ¢ayH u (HIOp MaTEpUKOB H
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OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M PazIuuusi 3MOPHOHOB pPa3HBIX
BU/IOB  ITO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJIOTUYHbIE, pYyAUMEHTapHbIE OpraHbl, aTaBU3Mbl.  MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

OpomononHass teopusi Y. [lapBuna. Ilpeanocbulku BO3HHUKHOBEHUS
15 JapBuUHM3MA. JIBHDKYIIME CHUJIBI 3BOJIOUMU BUAOB 10 [lapBuHy (M30BITOYHOE
Pa3MHOXEHHE  NOpU  OFPAHUYCHHOCTH  PECYpPCOB,  HEONpPEACIIEHHAsA

W3MEHYHMBOCTH, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

13 Cunrernueckass teopust s3Bomtouuu (CTD) M OCHOBHBIE €€ MOJIOXKEHUS.
Muxkpossotonus. [lomynsanus kak eTuHULA BUAA U SBOJIIOLUN

JBuxyue cunbl (hakTopbl) 3BOJIONWU BHIOB B MIpupoje. MyTalnoHHbBIN
MPOIECC U KOMOWHATUBHAS U3MEHYUBOCTH. [OMyIISIIMOHHBIC BOJIHEI U JIpeid
reHoB. M3omsmus w murpanms. EcrecTBeHHBIM OTOOpP — HampaBiISIOUIUN
14 ¢axTop 3BosoLU. POPMBI ECTECTBEHHOI'O 0TOOPA.
. [Tprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3yibTarT sBomonuu. [Ipumepst
nprUcnoco0IeHNH y OpraHu3MoB. ApoMOp(O3bI H HANOATANTALINH.
Bunx wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHBIE  (HOPMBI

BHJ1I000pa30BaHMS: T€OrpaPUIECcKOe, SIKOJIOTUIECKOe

T MakposBomtonusi.  Dopmbl  3BOIIONMU:  (UIETHYECKAas, JIUBEPrEeHTHas,
KOHBEpreHTHasl, napaiensHas. HeoOpatuMocTs 3BoMONNN

2 Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

JloHay4yHble TIPEICTaBICHUS O 3apOXACHUM >KU3HU. HayuHble TIUnoTessl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 M MaHcHepMus. XUMHYEcKas
1 IBOJIIOLIMS. DKCIEPUMEHTAIBHOE TOATBEPKACHUE XMMHUYECKON 3BOJIOLUU.
. HauanbHble sTans! 6uosnornyeckoit spomonuu. I'nnoreza PHK-mupa. Ilepoie
KIETKM M uX 2Bomonus. @DopMupoBaHHE OCHOBHBIX TIPYII IKUBBIX

OpTraHnu3MOB

PazButue xu3Hu Ha 3emiie 1o ’paMm U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickass spa u €€ mepuoisl: KeMOPUHCKHIA,
OPIOBUKCKHM, CHIIyPUHMCKUH, IEBOHCKUU, KAMEHHOYIOJIbHBIM, IEPMCKHUA.
2.2 Me3so3olickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.
KaitHo3oiickass »9pa u €€ TmepuoAbl: MaJCOTr€HOBBI, HEOrE€HOBBIMH,
AHTPOIOT€HOBBIN. XapaKTEPUCTHUKA KJIMMAaTa U TE€OJIOTHUYECKUX MPOIECCOB.

OCHOBHBIC  JTaIlbl OBOJJIIOLIMK  pACTUTCIBHOTO W KMUBOTHOI'0O  MHpaA.
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Apomopdo3bl y pacTeHH U KUBOTHBIX. [losiBIICHHE, pacBEeT M BEIMUpPAHUE

TPYIIII )XKUBBIX OPraHU3MOB

23 Cucrema OpPraHu4€CKOro Mupa KakK OTpaXKCHUC ISBOJIIOLUU. OCHOBHEIE

CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

DBOJIOIUS YelIoBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTHe mpenctaBieHuit o
MIPOUCXOKICHUH 4eloBeKka. MeTonbl u3ydueHus: antpororeHe3a. CxojacTsa u

y pa3ianuurs 4eloBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YEeTIOBEKa.
' JBuxymme cuibl (hakTopsl) aHTpornoreHe3a. HacneacrBeHHass HK3MEHYUBOCTh
U €CTEeCTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPY UM

TPY/Z1a, MBILJICHHE, PEYb

OCHOBHBIE CTaUU U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIOMUTEKH, YeToBeK
5 yMmenblid, Yenoek mnpsMoxonsauiui, YenoBek HeaHaepTaibckuil, YemoBek
pasymubiid. Haxoaku HCKOMaeMbIX OCTAaHKOB, BpEeMsl CYIIIECTBOBAHMS, 00JIaCTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

Yenoseueckue  packl. OcHOBHble  OONbIIME  pachl:  €BPOIEOMIHAS
(eBpa3zuiickasi), HETpo-aBCTpaoMAHas (IKBATOpPHAIbHAS), MOHTOJIOWIHAS
2.6 (asmarcko-amepukaHckas). YepTbl MPHUCIOCOOJICHHOCTH —IPEICTaBUTEICH
YEJIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUA. EJIMHCTBO 4YeEIOBEYECKHX

pac. Kputuka pacusma
3 OpranusMsl 1 OKpy’Karolas cpeia

OKoJorus Kak Hayka. 3aJaud M pa3zelibl 3KOJIOrMU. MeTobl S9KOJIOTHUECKUX
31 UCCIIeIOBaHUM.  DKojormuyeckoe  MupoBo33peHue. Cpenpl  oOUTaHUs
OpPraHU3MOB: BOJIHAA, Ha3€MHO-BO3/1yIlIHAs, IIOYBEHHA,

BHYTPUOpPraHU3MEHHAs

Okonornyeckne (akropel. Kiaccupukanmus 5SKOIOTHYECKHX —(aKTOPOB:
3.2 abuoTuyeckne, OMOTUYECKUE M aHTPOIOTreHHble. [leficTBHE 3KOIOrH4ecKux

(akTOpPOB Ha OpPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIaXHOCTb. dDoTonepnoausm.
33 [TpucniocoOnenust OpraHU3MOB K JIEHCTBUIO aOMOTHMYECKHX (aKTOPOB.

buonornueckue PUTMBI

Buotnueckue paxTopsl. Buapl 6MOTHUECKUX B3aMMOAECHCTBHIM: KOHKYPEHIIUS,
34 XHUIIHAYECTBO, Mapa3sUTH3M, MYTyalli3M, KOMMEHCAIU3M (HaxXJ1eOHHYECTBO,
KBaPTUPAHTCTBO), aMEHCAJIM3M, HEWTpaau3M. 3HaueHue OHOTHYECKUX

B3aUMOJCUCTBUM  JUIsI  CYHNIECTBOBAaHHS OPraHU3MOB B  INPUPOJHBIX
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COo00IIIeECTBAX

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyisiuuu. OCHOBHbBIE I1OKa3aTean
3.5 MONYJIALIMKA: YUCIEHHOCTD, INIOTHOCTh, POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,

mMurpanus. JJMHaMuKa YMCICHHOCTH MONYJIALMY U €€ Perysinus
4. Coo011ecTBa U 3KOJIOTMUECKUE CUCTEMBI

CooOuiectBo opranu3MoB — OuoreHo3. CTpyKTypbl OuOIIEHO3a: BHIOBa,
4.1 MPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsi3U B

OuolLEHO03€E

Okonoruyeckne cuctembl (3kocucteMsl). Ilonarue o0 »skocucreme Hu
OuoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BewlecTB M IOTOK JHEPruu B
4.2 skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHHU SKocHcTeMbl. [IumieBbie nenu
u cerd. OCHOBHBIE IIOKa3aTeld »HKOCUCTEMbI: Ouomacca, NPOTYKIIMSL.
DKOJIOTUYECKHE MUPAMUJIBL: TPOAYKIIMH, YUCIEHHOCTH, OroMacchl. CBOMCTBa

OKOCHUCTCM: YCTOﬁqHBOCTB, caMoperyJinus, pa3BuTucC. CYKLIGCCI/ISI

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOTO

WY IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
4.3 buonornueckoe M XO34MCTBEHHOE  3HAUEHUE  arpoO’KOCHCTEM U

ypOO3KOCHUCTEM.

buopaznoobpazue kak (akrop ycToumBocTH dKocucTteM. CoxpaHeHue

OMOJIOrNYEeCcKOro pa3HooOpas3us Ha 3emiie

Yyenne B.U. Bepnanckoro o Ouocdepe. I'paHuIlbl, cocTaB U CTPYKTypa
o6uochepsl. Kupoe BeriecTBo U ero pynkiuu. OcobeHHocTr 6uocdepbl Kak
4.4 r100ankHOM dKOCHCTeMBl. J[MHaMUYeckoe paBHOBeCME U OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemiecTs U OMOT€OXMMHUYECKUE ITUKIIBI AJIIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBo B Omocdepe 3eMau. AHTpOIIOTeHHBIE U3MEHEHHUs B Onocdepe.

I'moGanbHBIE SKOJIOTHYSCKUE HpO6HCMLI.

4.5
OcHoBa paooOHAJIBHOTO YIPaBJICHUA TMPUPOAHBIMU peCypcaMu WU HX
HCIIOJIb30BaHUC. I[OCTI/I)KCHI/I}I OMOJIOTHHU U oXpaHa IMpUupOabI
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