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HOACHUTEJIBHAASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXO0A0B K (OPMUPOBAHUIO COJAEpKAHUS ydeOHOro mnpeaMera
«buonorus» cocraBwin: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke 6Mo0ruM, €€ 3HAaUeHUH B MMO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIIECTBOBAaHUS 4YeoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeaelieHHe 1o paszieliaM H TeMmaw,
PEKOMEHIYEMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTepuasna ¢ y4€Tom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamme mo 6uonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) peanM30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOjoruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha Ppa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpUEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBILIUICHHS, MPECTaBICHUI O 3J0pOBOM
o0Opa3e XKU3HM U OEpEeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NpPUPOAHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUi, a TaKKe 3HAHUHA O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOLIECCOB B MPOTrpaMMe IO OMOJIOTHH YAENEHO BHHUMAaHHE HCIOIh30BAHUIO
IIOJIYYEHHBIX 3HAHUI B NOBCEAHEBHOM KU3HU JUISl PELICHMS TPUKIAAHBIX 3a/1a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JIEBaHUI YEJIOBEKA, MEIUKO-
TF€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECOO0PAa3HOro TOBEIECHHUS B OKpY)KaroUlel NPHUPOJHOM cCpele, aHaiau3a
BIUSHUS XO3SMCTBEHHOM NESITEIBHOCTH YEJOBEKAa HA COCTOSHHE HPHUPOAHBIX W
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
yuebHoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECICUEHU s
YCIIOBHUM ISl PELICHUS] OJHOW M3 aKTyaJbHBIX 3aJ1ay IIKOJBbHOIO OMOJIOrMYECKOro
oOpa3oBaHMs, KOTopas mpeamnojaraer (opMHUpOBaHHE Yy  OOydaroIUXCs
CHOCOOHOCTH aJalTUPOBaThC K HM3MEHEHMSIM JUHAMUYHO pPa3BHBAIOLIErOCs
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHS 3aHUMAET Ba)XKHOE
Mecto. OHa oOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUN O
HAay4YHOU KapTHMHE MHpa, pacIIupseT U 000OIIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIMUH, CO3AET
yCIOBUS  JUJISi:  TO3HAHMUS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KHU3HU, YKOJIOITMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPUPOAE
U YeJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHUS] BOCIUTATENbHBIX U
pa3BHBAIOIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COLUAIM3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecrneynBaeT ycioBHs JUisi GOpMUPOBAHUS
MHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX © HWH(QOPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMH U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTU, (U3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» coOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJEP)KaHUs, TMPEACTaBICHHOIO B IMporpaMMe Io
ouosoruu.

Ot60p coxmepkanusi yueObHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO TMOJIX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyu4aroluecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIE MJIs
dbopMupoBaHusi 00mIeH KyJIbTYpBI, OINPENCISIONINE aJeKBATHOE MOBEACHHUE
YeJioBeKa B OKpYXalolled MpUpOAHON cpejie, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesaTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOH JIJIsi (pOPMUPOBAHUS
MPEJCTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MHpa U
[IEHHOCTHBIX ~ OpPUEHTAlMAX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUH
OHMOIOrMYecKoro 00pa3oBaHus.

CrpykTypupoBaHHue cojepx aHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOrMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUH 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW IPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJEp/KaTeIbHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4yHOTo To3HaHMs», «KieTka kak Ouomoruyeckas cuctema», «OpraHusm Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS )KUBOM MPUPOJIB», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOy4YalIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-()YHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HOLO paHra M MNPUOOPETEHHE YMEHMI



WCIIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 0a3oBOM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
st OpMUPOBAHUS TMPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ]aX HAy4YHOT'0 MO3HAHMsI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHaIu3a JaHHBIX O MYTSAX Pa3BUTUSA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJEH M TOAXOJOB K M3YyUYCHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJICHHE Y OOydYaromuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OIEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIbBITA, MOJTYYEHHBIX TIPH
U3y4YeHUU OMOJIOTHUH;

dbopMupoBaHue y O0OyYarolUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM >KUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS ATHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IICHHOCTH OWOJIOTMUECKHX 3HAHUW JJIs TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOUN KYJIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKH ITOCJICICTBUM CBOEH JIESATEIBHOCTH 110 OTHOIIEHUIO K OKPY>KaIOIIEH Cpeie,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COONIOJCHHE MeEp NPOPUIAKTUKH
3a00JI€BaHMIA.

B cucreme cpennero o6miero o6paszoBanusi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4YEOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOMN o0sacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

Jlist m3ydenus OMonoruy Ha 6a30BOM yPOBHE CPETHETO 00IIero 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 yac B Hezielno).



COAEPKAHUE OBYYEHUS
10 KVIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHHU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo/bl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, KiaaccupuKalus, MOJAETUPOBAHME, CTaTHCTUYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apBun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabnuibl u cxeMbl: «MeTOAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M NpaKTHYeCKUe PadOThbI:

[Ipaktuueckass pabora Ne 1. «Vcmonp3oBaHue pazIU4HBIX METOJOB MpPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

Kussbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeET u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTraHUYECKON PUPOIBIL.

CaolicTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIIIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKpPO3JIeMEHThl. Bosla u MUHEpaJIbHbIE BEIIECTBA.

OyHKUUM BOABI M MHUHEpalbHBIX BemlecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHne 0eaKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBINM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
(byHKITMN OEIKOB.

depmeHTHl — Ounosiormyeckme Katammsatopel. CTpoeHue (epmeHTa:
aKTUBHBIN 1LIEHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.
OTnnuns epMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuibl  (TJIroko3a, pubo3a U Je30Kcupuodo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxman, TJIUKOTeH,
LeJuI0I03a). buonornvyeckue GyHKIMH YIIIE€BOJIOB.

Jlununel:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapopoOHble  cBoWcTBAa. buonorudeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEJIKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JHK. Ctpoenue n gynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Knetounas reopust — npuMep B3auMOJICUCTBUS
uje u (HaKkToB B HAYYHOM TTO3HAHUU. MEeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOmMe NTpU3HAKU KIIETOK:
3aMKHyTass HapyxHas MmemOpaHa, moisekynbl JIHK kak reHeruueckuil ammapar,
cuUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AyKapuOTHYECKONW KJIeTKH. OCHOBHBIE OTJIUYHMS PACTUTEIHHOM, >XUBOTHOW U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruueckas memOpana, e€ cBoiicTBa n pynkuuu. llurornazma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJPUH, IUIACTHBI.
[Ipoucxoxxaenue MHUTOXOHAPHN u TutacTun. Buabl mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsropubiii neHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeaeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuter m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuHTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentayn, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mMoiaekysbl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOCHUE MKUBOTHOU KIIETKH,
«CTpoeHHe pacTUTENBbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIK KaTaaasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK pPaCTEHUI,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIOM Ha TOTOBBIX MHKpOIIpEnaparax U X
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMIISIITUSL  (QHEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUsI BEIIECTB W JHEPrMU B TMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHOBas (da3el (GoTocuHTE3a. Peakiuu
doTocunTesa. IpPekTuBHOCTh PoTOocHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAUeHHEe XeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJETKe. PaciierniieHue BelecTB, BBIACICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero BuAbl. KuciopogHOe OKHCICHHWE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. O} heKTUBHOCTH
HEPTreTHIECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHW KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.

Heknertounsle ¢popmbl xu3HU — BUpYychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKM3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/]a.
OOpaTtHast ~ TpaHCKpUmnus, peBepraza W uHTerpasa. IIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



IToptpetsl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: moaenu-anmmkauun «Yasoenue JIHK u tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHHue KIeTKN», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIW LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, mpotekatoiue B HHTEep(daze. Perumkamuss — peakuus MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3sMHOKEHUSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXKEHMSA: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUE. VIcKyccTBeHHOE KIIOHMpPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE [l CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIOI0rO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B meno3e. KpoccuHrosep. buonormueckwii CMbICI U
3HAYEHHUE Meno03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBbie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOEHMs SULEKIETOK M CIepMaTo30u0B. OIIOI0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuonanbHOoe pazBuTHE. Turbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl U cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Permnmukanus JHK», «Mutosy,
«Meno3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SMIEKIeTKa MIIEKOMUTAIIEro», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alniuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnast pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHasi pab6ora Ne 4. «M3yueHue CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mictopust pa3BUTHs T€HETUKH. Posib iuTonorun
¥ SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUI0NIOTHYECKUi,
HUTOTCHETUYECKUAM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszust THOPUAOB TEPBOTO
nokosnieHus. [lpaBuno AoMUHUpOBaHUA. 3aKOH paACLICIUICHHUS PU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOIO  CKPEIIMBAHUS.
Ananuzupyroniee ckpeniuBanue. Vcroib30BaHue aHATUM3UPYIOIIETO CKPELIMBAHUS
IUI OTIPEJICIIEHUsI TEHOTHUIAa 0COOH.

Cuemiennoe HacnefoBanwe mpuszHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJEJOBaHUIO TeHOB. HapylieHue cuensieHns TeHOB B pe3ysbTaTe
KPOCCHHIOBEpaA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enetnka nosia. XpoMOCOMHOE OIpEAENICHNE IMoa. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opraHus3Mmbl. Hacienosanmue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psif ¥ BapualmoOHHas KpUBasl.
Hopma peakunu npusznaka. KonuuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TreHOTUIIWYECKas, HU3MEHUYUMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBa KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAacIeACTBEHHOW n3MeHunBocty H. 1. BaBunosa.

BhesnepHast HacCiI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIoBEKa: FeHeaIOTNUYEeCKUi, OIM3HEIIOBEIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-T€HE THYECKU. CoBpemeHHOe OmpeAeICHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00J€BaHUsI 4YeJIOBEKa: TEHHBIE OOJE3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacroioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue ¥ reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUISCKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAYEHHWE MEIUIIMHCKON
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHEeTUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOrMOpUIIHOE  CKpENIMBAaHUE U €Tr0
IUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpumHoe  CKpeniuBaHUe»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3auMoIeCTBUE aJUICNIBHBIX TE€HOB», «l €HeTMYeckne KapTbhl PACTCHUH,
KUBOTHBIX U YeJoBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY», «MonudukanuonHas W3MEHUYUBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymnm KpoBu», «MyTallmoHHAsI 3MEHYHUBOCTDHY.

O6opynoBanue: Mojaenu-anmIMKanun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(dbOpMBI KPBUTHLEB U OKpPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKkTHYecKUue padoThbI:

JlabopatopHas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnast pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO Psiia U BApUALIMOHHON KPUBOM».

Jlabopartopnast pabota No 7. «AHanu3 MyTaluid y Apo30Quiabl HA TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue | aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa W IPOULECC. 3apOKICHUE CEIICKIUH M JOMECTHKAIIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpaxX MOPOUCXOKACHUS UM MHOr00Opasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBbIE METOJIbI CeleKIIMU. MacCOBBIM U UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — WHOpuAMHT. Yucras muHus. CKpelIMBaHUE YHUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPUJIMHT.
Otrnanéunas rtubpuam3anuss u €€ ycrnexu. VCKycCTBEeHHBI MyTareHes u
MOJIyYeHUE TOJUIUIONAOB. JlOCTMKEHHUSI CEJEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. OTallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJloru4eckue U ITUdeckue  mpobnembl. ['MO  —  TeHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmutet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuil», «[lopoasl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObEKTh OuOTEeXHONOTUMW», «KieTouHble KyIbTypsl U
KJIOHMpOBaHUe», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH TUIOIOB M KOPHETIIIOOB AUKUX (OPM U KYIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

Okckypcuss «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CENEKIMU pPACTeHUH U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIIbHBIA  YYacTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOPUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochinku BO3HUKHOBEHHUSI JBOJIOINUMOHHOW TEOPHUHU. ODBOJIOLMOHHAA
Teopuss U €€ MecTo B Ouosioruu. BiMsHMe 3BOJIOLHMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMH. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS! BUJOB B MaJC€OHTOJOTMYECKON JIETONUCH, MEPEXOJHBIE ()OPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUYUs SMOPHUOHOB pa3HBIX BHUJIOB
NMO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKMX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHJIBI JBOJIIOIMKM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAsT U3MEHYUBOCTb,
60prba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosronuu (CTIO) u €€ 0OCHOBHBIE MTOIOXKEHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBONIONUK BUIOB B MpUpoe. MyTallMOHHBIN
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lomyssiiumoHHBIE BOJHBI U Jpeud
reHoB. M30as1us U1 MUrpamnusi.

EcrectBennsiit otObop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOJIONUU. [Ipumepsr
PUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopGh 036l U UIH0A AT TAIIHH.

Bun wu  BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpooaBomnonusi. DopMbl  IBOMONHM:  (PuiieTHYeCcKas, IUBEpPreHTHAs,
KOHBEPIreHTHasl, mapauienbHas. HeoOpaTuMocTh IBOIIOIUH.

[IponcxoxaeHne OT HecCleNMaIU3UPOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paaualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabnuter 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3eMiie, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTCHUI»,
«MHoroobpasue  mOpoA  KUBOTHBIX), «Tomynsiuny, «MyTaunoHnHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoananranuny, «OOmas gereHepanus,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus U.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHuE», « IKOJOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0oOp IJIOJIOB U CeMsiH, KoJuieKius «[IpuMephl 3alIUTHBIX MTPUCIOCOOJICHUN Yy
KUBOTHBIX», MOAeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAs MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKius «DoOpMbI COXPaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwia» (Hopma, mytaiuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHblie M MpaKTH4YecKUue padoThl:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUJOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4dHblE TPEACTABICHUS O 3apOKICHHM >KW3HU. HayuHble rUmoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIIBHOE MOATBEPKIACHUE XUMHUUECKOM 3BOMoIMU. HauanbHble STansl
ouonorndeckoit sBosronuu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBbIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo spaMm W nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [lameosoiickas spa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3oickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKA KIMMAaTa U Ie0JIOTHYECKUX MpoieccoB. OCHOBHBIE 3TAIlbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBII€HUE, pacBET 1 BEBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs Kak Hayka. Pa3Burre npencraBieHuid o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. Mertonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPYAA, MBILLJICHHUE, PEYb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UeaoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKUK, YeoBek
pasymHbIil. Haxonku HMCKOMaeMbIX OCTATKOB, BpEMsl CYHIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupelr u cxembl: «Bo3nukHOBeHHe CoOJIHEUHOUM cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKa W UeJIOBEKOOOpa3HbIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTHMYECKUX  HAXOJOK  IPEIIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JlpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeuecKre pach».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHnne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAW TEepBOOBLITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomma, ckpebna), TreoxXpoHOJOrHYecKas TaOnuma, KOJUICKIUsI «DopMbl
COXPAaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble H MpakTHYecKHe PadoThI:

[IpakTueckast padora Ne 1. «M3ydeHne MCKOMaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «IBOJIONMS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbBIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl U OKpYysKaw1uas cpeaa.

DKoJIOrUsl KaK HayKa. 3aJjau U pa3feibl IKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIEI0BAaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (HaxkTopoB:
abuoTuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBUE 3KOIOrMYECKUX
(hakTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JE€WCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMsI.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, kooneparus,
MYyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJACHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKW Tmomynauud. (OCHOBHbIE IOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. J{lnnaMuka 4ucIeHHOCTH MOMYJISAINHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30Hb1 3emun», «Cpenbl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTECHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OuOIleHO3a: BUAOBaS,
mpocTpaHCTBeHHas, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBsi3u B
OuoIeHo3e.

Okonoruyueckne cuctembl (dkocuctemsbr). [lonsitme 00 »dKkocucremMe u
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckne (muiieBble) YPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcHOBHBIE TIOKa3aTeNU SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUPaMUJIB:  TPOAYKIMU, YHUCIECHHOCTH, Ouomaccbl. CBOMCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMSA, pa3BuTHe. CyKueccus.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBIL.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035MCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMumBOCTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPephl Kak
r100anbHOM 3KOCUCTEMBI. J[MHamMu4yeckoe paBHOBecMe W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanpHbIE 2KOTOrHYECKUE TPOOIIEMBL.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHenue
O6unopa3zHooOpasusi Kak OCHOBa yCToWunBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TNPUPOAHBIMH peCcypcaMH M UX HCHoJb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel 1 cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenn nutanus», «IKoJOorMYecKas MMHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomnenos BogoéMa», «ArponeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACUCTBUS Ha IpUpoay», «BaxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIasi COCTaBIIAIOLIAs
ouocheprry, «DakTopbl Aerpaganuu mouBy», «IlapHukoBsiii 3@ dhexT», «DaKkTopsI
pPaAMOAaKTHBHOTO 3arps3HeHuss Omocdepb», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-ammukanus «Tunudaabie OMOIEHO3bI», TepOapwHii
«PacturenpHbIe COOOIIECTBAY, KOLICKIIMHA «bHolieHo3», «BpeauTenu BaXHEHTHX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, TPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnass knura Poccuiickoit ®enepaunu, u300paxKeHUss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 11O
BUOJIOT'UA HA BA3OBOM YPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHUSA
Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBAThCS B CBOCH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIEC pE3yJIbTAaThl OCBOCHUS MpeameTa «bHoJIorus» TOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpollecCaM CaMOIIO3HAHMS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickon denepaunuu, Opupone u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIBHOM JICATSILHOCTH, B TOM UHMCJIC B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMM 00YJaIOMIerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHUE
3aKOHA U MPABOMNOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TrPaXKIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTU IEpE.
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTWMH, TOHMUMAaHUS 3HAYCHHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMpPaBWI HWHAUBHUAYAJbHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY0JII00UE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJe KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapaKTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble MTPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MIPUPOJIHOM cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATH UX;



HaJIMYue Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTbITa NeSATeTbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JNEATEIbHOCTH YKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJIBTYPhl Kak CpeJCTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUus 00 OKpy)KarolleM MUpE KaK O €IMHCTBE MPHUPObI, YEIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIU3AIUU:
oOecrieueHUs: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TNEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pemiaTb PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IEHHOCTH HAYYHOH JMESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTbL K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOECHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble JJIs (OPMHUPOBAHUS MHUPOBO33PEHUS OOyYaroUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILIEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIus, SABICHHUE, MPOLECC,
CUCTeMa, Hay4yHBIM (akT, NPUHIUII, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCccleoBaHue,  HaOJOJIeHWe,  HM3MEpEeHHe,  OKCIEPUMEHT U JAPYIHX),
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (GyHKUIHMOHATBHO U
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCajlbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHUSI TMPOTPaMMbl CPEIHETO0 O0O0IIero
00pa3oBaHUs JIOJHKHBI OTPakKaTh:

OBJaanenue YHUBEPCAJIbLHBIMHU y4eOHbIMH NMO3HABATEJbHBIMH
JefCTBUSIMU:

1) 6a30BbI€e JJOrHUYecKHe JeiCcTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BAaTh IIPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBILILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABINBATH
CBSI3U C APYTUMH TOHSATHUSIMH);

ONPENENIATh LENU JCSITEIbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUH UX
JTOCTHKEHHS, COOTHOCUTH PE3YJIBTATHI AEATEILHOCTH C OCTABIECHHBIMHU LESAMU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMMOHATHS ISl 0OBbSICHEHUS (PAKTOB U SBICHUUN
YKABOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBAEMbBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

NPUMEHSITh CXEMHO-MO/ICIbHBIC cpencTBa JUISt MPE/ICTABIICHUS
CYIIECTBEHHBIX CBA3E€M U OTHOIIECHUM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaK)K€  MOPOTUBOPEYMA  pPA3HOTO  pOJia,  BBISIBIICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;



BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIbTATOB
EJISIM, OIICHUBATh PUCKU TMOCIEICTBUIN AESITETbHOCTH;

KOODAMHHUPOBATh W  BBINOJHATH paboOTy B  YCIOBUSX  PpEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJa/I€Th HABbIKAMU YYEOHO-UCCIEA0BATENbCKON U MPOESKTHOM JAESITEIIbHOCTH,
HaBbIKAMHM  pa3pelieHuss MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOUCKY METOJIOB PEHICHHSI MPAKTUIECKUX 3a]1a4, TPUMECHEHUTO
pa3IMYHBIX METOAOB IMO3HAHUS;

UCTIONB30BaTh pPAa3MYHbIE BHIBI JCATEILHOCTH IO TOJYYEHUIO HOBOTO
3HaHWS, €r0 HWHTEPIPETAlUH, MPEOOPa30BaHUI0O M TPUMEHEHUI0 B YYeOHBIX
CUTYAIUsX, B TOM YHCIIC TIPU CO3AAHUH YIEOHBIX M COI[MAIBHBIX TPOSKTOB;

dopMupoOBaTH HAYYHBIHA THUI MBIILIICHUS, BIAJETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSIMU U METOAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIBHOM
JESTETLHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICJCTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUraTh THUIOTE3y €€ pelIeHHs, HaXOJWUThb apryMEHThl JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJI€HUI, 3a/1aBaTh IapaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJE€ PpELICHWs 3a7adyd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATH 1I€JIEHAIIPABICHHBIM IOUCK IEpEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(EeCCHOHATIBHYIO CPENY;

yMETb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTUYECKYIO 00JacTU
KHU3HEIESITEIbHOCTH;

yYMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpesiaraTb OpUTHHAJIBHBIE MOAXOJbl U PEIleHus,
CTaBUTb MPOOJIEMBI U 33a4H, JOMYCKAIOIIKE aTbTePHATUBHbBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpManuu (TekcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJAPHOM JUTepaTtype, OHOJOTHYECKHX CJOBapSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETE), aHAIM3UPOBATH
UH(POPMAIUIO PAa3TUYHbBIX BUAOB M (OPM IPEICTABICHUS, KPUTUIECKH OIICHUBATh
€€ JJOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckot MHGOpPMaALUU, HEOOXOIUMON JUIsl BBIMIOJHEHUS! y4€OHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil nHGopMauu (CXembl, rpaduKu, AUArpaMMsbl, TaOIUIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKU W CHUMBOJIBI, (OpMYJbI, aOO0peBUATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACclO3HABaHUS U 3alUTBl  WHOOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHHU TO CYIIECTBY OOCYKJaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Juanora Wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJdbHBIE CpEICTBa OOIIEHHUS, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHAWBUIYATbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUN yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX NEHUCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATEeNbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTaBJATH IUIAH JEHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJOro YYaCTHHKAa KOMaHIbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMUYHBIX
CUTYaIUsX, POSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHbIMY JI€HCTBUSIMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHns B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSIX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTEIbHON
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEINOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIMPOKOH SPYIUIINH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB H
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl APYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHsATHE ce0s1 M APYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

MNPEJIMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHUs mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJgaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHWUW O MECTE U POJU OMOJOTHH B CUCTEME HAYyYHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHMA:
KU3Hb, KJIETKa, OpraHu3M, wMeTabonu3M (0OMEH BEIIECTB M TMPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIsLMs), YPOBHEBAST OpraHU3alsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasusi u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensTh rpaHULIbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE H
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBIICHUM, OpraHu3anus U IpPOBEJACHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPEe3yIAbTAaTOB, WCIOJIb30BAaHHBIX HAaYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB,;

yYMEHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIJIOJOTBOPEHHS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHITh TMOJyYeHHBIC 3HAHUA Al OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, U1l NIPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 370POBBbS M 310POBBS
OKPY’KaOIUX JIIO/IeH, COOMIOCHHSI HOPM TPaMOTHOTO MOBEJCHHS B OKPY KaIOIIeH
NPUPOTHON Cpeae, MOHMMAaHHEe HEOOXOIUMOCTH WCIIONB30BaHUS JOCTHKCHUH
COBpEMEHHOW  OHOJOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBHOTO
HPUPOIOTIONH30BAHHS;

YMEHHE peliaTh OJJIEMEHTapHble TeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUIHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICJIOBAaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpATOpPHBIE M MpPaKTHUYECKHE pabOoThl, COOIOAAThH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYCCKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpPMAIIMU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mass Gronornyeckyro HHGOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATUHHBIN armapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce OKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa IS PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE PpaCKpBIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHI:
BUJI, TIOMYJIALUS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CHIbI ((haKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKHE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LEeMu MUTaHUS,
9KOJIOTHUYECKas MUpaMuJia, OMOTreoreHo3, onocdepa;

yMEHHE W3JIaraTh OHOJOTHYecKHe Teopuu (IBONMONMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apogpimeBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruun A. H. CeepuoBa, yuenus o ouochepe B. . Bepnanckoro),
OMPENENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIAJETh METOAAMU HAYYHOrO MO3HAHUA B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE MOIYYECHHBIX
pe3yIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATHUN, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPHU3HAKH CTPOCHHS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHMs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIE€UCTBHS SKOJIOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IepeHoca
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHCHHS] OMOJIOTHYECKHUX
IIPOLIECCOB M ABJICHUM, ISl MPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUs HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIEeH
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHOW OMOJIOTUH [IJIS1 PAIIMOHATBFHOTO TIPUPOIOIIOIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aaul, COCTABISITH CXEMBI
MEpEeHOCcAa BEIECTB M SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHUE PaldOThI, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS PHBIC
MaTepuaybl),  paccMaTpuBaTh  IJIOOAJTbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
0000m1ast OUONIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOIb30BaTh MOHATUWHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE. 10 KJTACC

KoauyecTBO yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3aeioB U TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
bubmmoreka [IOK
2 JKuBple crcTeMBI M UX OpraHU3aLus 1
https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTAaB U CTPOEHHUE KIIETKU 8 1 bubmmorexa [TOK
P https://m.edsoo.ru/7f41¢292
b K
4 KusaeneaTeabHOCTh KIIETKHU 6 nommorexa O
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE M UHAMBUYAJIbBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHME. 10 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnonp30BaHne pa3IndIHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB TIPH U3yUCHUHU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI | bubmuorexa [IOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u | bubmuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bub OK
5 benku. CoctaB u cTpoeHHue OCIKOB 1 nommoreka L
https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTU ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IPUMEPE aMHJIa3bl
WJIM KaTalasbl)»
b K
7 VYraesoasl. JIunuasl 1 nomoreka LO
https://m.edsoo.ru/863e6870
8 Hyxneunosbie kucnotel. ATO 1 bubnmnoreka [JOK




https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

? Kkietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6{f0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOTIpEIiapaTax u ux
OTIMCAHUE
bu6moreka [IOK
12 OOmMeH BelecTB Wik METab0IN3M hitps/m. edsoo.r/863¢766¢
13 dotocuHTE3. XEMOCHHTE3 bubamorexa LOK
https://m.edsoo.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa OK
https://m.edsoo.ru/863e7aae
’KuszHeHHbIN IMKI KISTKU. [{enenue
KJIeTkH. MuTo3. JlaboparopHas
15 pabota Ne 3 «HaGmrogeHue MuTo3a B 0.5 Eubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
FOTOBBIX MUKpOITpEaparax»
16 buocunTes O6enka. Peakimst bubmuorexka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 Tpancismst — nocwnTes benka https://m.edsoo.ru/863e796e
13 Hexnerounsie hopmbl )KU3HU — bubnuoreka [IOK

BUPYCHI

https://m.edsoo.ru/863e7540




bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meiios noamoreka 11O
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
o1 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOTIpenapaTax»
2 WNHnmBuayabHOE pa3BUTHE bubnuoreka [IOK
Opra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BAaHUS
bu6mmoreka [IOK
24 MpU3HAKOB. MOHOTHOpHUIHOE
https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
UTUOpUIHOE CKpEelMBaHuE. 3aKOH
A PIA bl bu6mmoreka [JOK
25 HE3aBHCHMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemieHHOE Hacle10BaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 bubnuorexa [IOK
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO ) https://m.eds00.1ru/863e8c60
CKpEIUBaHUS Y IPO30(PUITBI HA
TOTOBBIX MUKPOIpPENapaTax»
7 I'eneTuka nmoma. HacaemoBanue bu6mmoreka [JOK

MPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60




N3menuusBocts. Henaciencrsennas
M3MEHUYUBOCTH. JlaboparopHas

)3 pabora Ne 6. N3yucHwue 1 0.5 bubnmoreka [JOK
MOIM(UKATUOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaPUALIMOHHOIO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHasi “BMEHYMBOCTb.

79 JlabopaTtopHnas pabota Ne 7. | 0.5 bubnuoreka [JOK
«AHanu3 Mmytauuil y Apo3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»

30 I'enetnka yenoBeka 1 bubmorexa OK

https://m.edsoo.ru/863e8d78
Peseprubrit ypok. O60011eHIE TIO

31 TeMme «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Cenekuuys Kak HayKa v IPOLIECC 1 bubmorexa LOK

https://m.edsoo.ru/863e9214

13 MeTobl 1 JOCTHXKEHUS CETICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak oTpacib | bubnuorexa [JOK
NPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
" bubnuoreka [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeCcTaBICHUN | bubnnorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
3 MukposBontonus 1 Bubamorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKkTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p 1 €10 GOpPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus n nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle




azarTanum 4€JI0BCKa

9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropust sxu3Hu Ha 3emiie 1 METOAbI
€€ N3y4eHUS
1 ['mnoTe3bl NpOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3emMIie TIo Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTENBHOTO U ) KUBOTHOTO MHpA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK

https://m.edsoo.ru/863eaca?

PesepBublit ypok. O6001IeHHE 10

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
JKH3HH Ha 3eMJIe»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHUECKHE bu6mmoreka [JOK




(baxTopsl

https://m.edsoo.ru/863eafec

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCay
bubnuoreka [JOK
23 buotnueckue dakTopsl nommoreka I
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «Iloacuér mmoTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa s3xocucteM. Cykueccus
28 [IpupoiHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bu6nuoreka [IOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnuoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocyltiecTBoBaHUE MIPUPOIBI U | bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

ChopmupoBaHHOCTH 3HAHUI O MECTE ¥ POJIH OUOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHMM COBPEMEHHOU €CTECTBEHHO-
Hay4yHOM KapTHUHBI MUpPA U HAy4YHOTO MHUPOBO33PEHUS; O BKJIaJIe POCCUNCKUX
1 3apyOexHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH; (PYHKIMOHAIBHOMN

TpaMOTHOCTH YCJIOBCKA JJId PCHICHUA )KU3HCHHBIX 3a/1a4

YMeHHne pacKpbhiBaTh COJEpPKAaHUE OMOJOTUYECKUX TEPMHUHOB U TIOHSATHMN:
JKW3Hb, KJIETKA, OpPraHu3M; MeTaboiu3M (0OMEH BEIIEeCTB W IPEBPAIICHHE
SHEPTHH), TOMEOCTa3 (CaMOpEryisius), YpOBHEBas OpPraHU3alUs >KUBBIX
CHUCTEM,  CaMOBOCIIpom3Be/eHHe  (PEempOAyKIHs),  HACJIEICTBEHHOCTb,

U3MECHYUBOCTD, POCT U Pa3BUTUC

YMenue wusnaratb OHMOJNOTHMYECKHE TeOpUM (KJIETOYHAas, XPOMOCOMHas,
myTanmonHas), 3akoHel (I. Mennens, T. Moprana, H.M. BaBwioBa) u
yueHus (0 LeHTpaxX MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTCHHM
H.N. Basunopa), ompenensiTh TpaHHUIBl UX TMPUMEHHUMOCTH K >KHUBBIM

cucremMam

VYmenune BJIaACTb MCTOJAMH HAYYHOI'O ITO3HAHUWA B ouonoruu (Ha6J’IIO,Z[eHI/Ie n
OIIMCAaHUEC JKHUBBIX CHCTEM, IIPOLECCOB H ﬂBJ'ICHPIfI; OpraHusanusas ¢
ITPOBEACHHUC 01 OJIOrHYECKOTO OKCIICpUMCHTA, BBIJABHKXCHHUE THUIIOTE3RI;
BBIABJIICHUC 3aBUCHUMOCTH MEXKAY HCCICAYEMBIMU BCIMYHMHAMU, 00BsACHEHHE
IMOJIYYCHHBIX PE3YJIbTAaTOB, HMCIIOJb30BaAHHBIX HAYYHBIX HOHHTI/II‘/'I, TeOpI/Iﬁ u

3dKOHOB; YMCHHC ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJTYUYCHHBIX pGSyJ'IbTaTOB)

YMeHHe BBIJCIATD CYHICCTBCHHBIC IPU3HAKH BHUPYCOB, KJIICTOK IMPOKAPHUOT U
9YKapUuOT, OAHOKJIICTOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB, 0COOEHHOCTH
IIpouecCcCcoB obMeHa BCIHICCTB MW IMPCBpAIlICHUA OHCPIruu B  KICTKC,
(I)OTOCI/IHTCSa, IJIACTUYCCKOTO W DHEPICTUYCCKOTIO O6M€Ha, XECMOCHHTE3a,
MHTO3a, Meﬁo3a, OIUIOAOTBOPCHUS, PA3MHOXCHUA, HWHIAUBUAYAJIIBHOT'O

pa3BUTHSI OpraHn3Ma (OHTOTE€HE3)

YMmenue NPUMCHATH IMOJIYYCHHBIC 3HAHUS IS OOBSICHEHHSI OMOJIOTHYECKUX
mponeccoB " ﬂBHeHHﬁ, UL OPUHATAA  [TPAKTHUYCCKUX peH_IeHI/Iﬁ B
MOBCEIHEBHOM KU3HU B IEIIIX obOecrieueHns: 0€30MaCHOCTH CBOETO 310pPOBbiA

U 3I0POBbA OKPYXKAIOIIUX J'IIOIICﬁ, CO6J'IIOI(CHI/I$I HOpM TpaMOTHOI'O




MOBEACHUS B OKPYXKAIOUICH MPUPOIHON cpesie; MOHUMaHUue HEOOXOAMMOCTH
WCIIOJIb30BaHUS TOCTH)KEHUW COBPEMEHHOUN OMOJIOTHH M OMOTEXHOIOTHIA JIJIs

palMoOHAIBHOTO MPUPOAOIIOIH30BAHUS

Ymenue pemiatb JJICMCHTAPHBIC TI'CHCTHYCCKUEC 3aJladd Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CLHCIINICHHOC HACICAOBAHUEC,; COCTABIIATh CXCMbI
MOHOFI/I6pI/I[[HOI‘O CKpCIIMBaHUSA JUIA npeacKazanus HaCJICa0BaHUA

IIPU3HAKOB y OPraHU3MOB

YMeHHe BBINOJHATH JTAOOPATOPHBIE M IMPAaKTHYECKHe PadOThI, COOMIOIAThH

MpaBuJIa MpH padboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OLIEHUBAaTh M HHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTHYECKOTO COJEepkKaHMs, BKIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHUS W3
paznuuHbiXx HUcTouHMKOB (CMMUM, HayuHO-mOMyJsipHBIE  MaTepHalbl);
9THUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJOTHH, MEAULIMHE,

OMOTEXHOJIOTUH
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YMeHue coznaBaTh COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOIIEHUS,
0000mIasi OWOJOTHYECKYI0 HWH(GOPMAIIMI0O W3 HECKOJIBKUX HMCTOYHUKOB,

TpaMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar ouoorun

11 KIJACC

Konx
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

ChopMHPOBAaHHOCTH 3HAHUK O MECTE M POJIH OHOJIOTHH B CHCTEME HAy4YHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HayYHOU KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHHS; O BKJIA/IE POCCUHCKUX
U 3apyOeXHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH; (DYHKIIMOHATHHOM

I'PAMOTHOCTH YCJIOBCKA MJIA PCIICHUS )XKM3HCHHBIX 3a1a4

YMeHHE pacKpbhIBaTh COJIEP)KAHUE OHMOJOTHYECKUX TEPMHUHOB U TTOHSATHM:
BUJ, TOMyNslUs, TeHO(OHA, SBOIIONUS, ABIKYIIME CUJBI ((aKTOPbI)
9BOJIIOIUH, MPHUCIIOCOOTICHHOCTh OpraHU3MOB, BHI000pa30BaHue,
JKOJIOTHYECKHe  (aKTOpbl, JKOCHUCTEMa, MPOIYLEHTH, KOHCYMEHTHI,
pPEeNyLeHThl, IEeNu MHUTaHUSA, DSKOJOTHYecKas MupamMuaa, OHOreoleHO3,

ouochepa

YMmeHnue wu3znaratb OuoJIOTHYECKHWE TeOopuM (PBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS SBOJIIOLMUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapieBoro cxoactsa K.M. bapa, yepenoBanust riaBHbIX HanpaBiIeHUH U

nyreit aBomonun A.H. CeBepiioBa, yuenust o 6uocdepe B.M. Bepnaackoro),




ONPpCACIIATh 'PaHUIBI UX NPUMCHHUMOCTHU K JKUBBIM CUCTCMaM

YMmenue BJIAZICTh MCTOAAMU HAYYHOI'O [IO3HAHUA B Ouosioruu (Ha6JIIO[[eHI/IC u
ONMHMCAaHUC IJKUBBIX CHCTCM, IIPOLCCCOB H SIBHGHI/Iﬁ; opraHusanysa u
IMPOBCACHHUC OHOJIOrHYECKOro OKCIICPUMCHTA, BBIJIBUWKCHHUEC THUIIOTC3bI;
BBIABJICHUC 3aBUCUMOCTHU MCKIY HCCICAYCMbIMU BCIMYHMHAMU, 00BsICHEHHE
IMMOJIYYCHHBIX PE3YJIbTATOB, MCIOJB30BAHHBIX HAYYHBIX HOH?ITI/II\/JI, Teopnﬁ u

3aKOHOB; YMCHHUEC ACJIATh BBIBOABI HAa OCHOBAHHWHU IOJTYUYCHHBIX p€3y.HI)TaTOB)

YMenue BBIACIIATE CYHICCTBCHHBIC MPU3HAKU CTPOCHUA OHMOJIOTHYECKUX
00BEKTOB: BHUIOB, HOHYHHHHﬁ, MpoaAYLHECHTOB, KOHCYMCHTOB, PCAYLCHTOB,
OMOTEOIICHO30B U 3KOCHCTEM; OCOOEHHOCTH IIPOIECCOB HACIIEACTBEHHON
W3MEHUYNBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHS IKOJOTHUECKHX (aKTOpPOB Ha
OpraHu3MbI, IEpPCHOCAa BCHICCTB W II0TOKA OSHEPTrHUM B OSKOCHCTCMAX,
AQHTPOTIOTEHHBIX U3MEHEHHI B DKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa

BEIIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B Onocdepe

YMeHHne NMpUMEHSTh MOJyYeHHBIC 3HAHUS ISl OOBSICHEHUST OMOJIOTHYECKUX
MPOIIECCOB W SIBJICHUHM, JUIsI TPUHATHAS TIPAKTHYECKUX PEIICHUN B
TTOBCETHEBHOMW JKM3HU B IEAX obOecrieueHns 6€30MacHOCTH CBOETO 370POBBS
U 3JI0pOBbS OKPYXKAIONIUX JIIOJEH, COOMIOACHUS HOPM TI'PaMOTHOTO
TOBEJICHUS B OKpY)KAIOIIEH MPUPOJHON cpesie; MOHUMaHuEe He0OXOAMMOCTH
WCIIOJIb30BaHUS JOCTKEHUH COBPEMEHHOW OWOJIOTHH JUISI PAIllMOHAILHOTO

MIPUPOIOTIOIBE30BAHUS

VYmenune peiaTtb 3JIEMCHTAPHBIC OuojoruyeckKue 3aJa4yu, COCTaBJIATh CXCMbI

IEPEHOCA BEUIECTB U DOHEPTUU B OKOCUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHue BBINONHATH JTAOOpaTOpHbIE M MpPaKTUYECKHEe padoOThl, COOMIOIAThH

npaBujia Ipu padoTe ¢ yueOHBIM U JIA00PATOPHBIM 000PYIOBAaHHEM

YMeHue KpUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO COJepkKaHMs, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHHS U3
paznuuHbiX ucTouHMkoB (CMMU, HayyHO-mOMyJsipHBIE  MaTepUabl);
paccMaTpuBaTh TJI00AJTbHBIE SKOJOTHYECKHE MPOOJIEeMBbl COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIICHHUIO K HUM COGCTBCHHYIO ITO3UIIHUIO
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YMeHne co3naBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOINCHUS,
0000mmas OuoNOrMYecCKyl0 HWH(MOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHATHNHBIN arrapar OnosIorun




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buomoruss — Hayka o >xuBoi mpupone. Ponp Ouosormum B (GopMUpOBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTema OMOJIOTHYECKUX HAyK

1.2

MeTtopl TIO3HAHMSI KMBOM MHpHUpOAbl (HAOMIOAEHHE, SKCIEPUMEHT, OIHCaHUE,
U3MEpeHne, KiIacCu(UKalusa, MOJCIUPOBAaHUE, CTAaTUCTHUYECKas o00paboTka

JTAHHBIX)

JKuBrIe cCcTeMBI 1 HX opraHusanusa

2.1

XKusble cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydyeHus Ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHUM oOpraHuzanud OUOCHCTEM: MOJEKYISIPHO-TEHETHUECKUM, KIIETOUHBIMH,

OpraHU3MEeHHBIN, MOMYJISIIUOHHO-BUIOBON, IKOCUCTEMHBIH, OrochepHbIi

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH  COCTaB KIETKH. XHUMHUYECKHE AJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpO3JeMeHThl. Boma u MuHepanpHble BemecTBa. DOYHKIIMA BOJBI H

MHHEPaJIbHBIX BellecTB B kKieTke. [Topaepxanne ocMoTruueckoro 6agaHca

3.2

benku. CoctaB u crTpoeHume O€IKOB. AMHMHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezameHnumble U 3aMeHUMbIE AMUHOKUCIOTHL. AMUHOKHUCIIOTHBIA COCTaB. YpOBHU
CTPYKTYphl O€NIKOBOW MOJIEKyNbl (NIEpBUYHAS, BTOpUYHAs, TpEeTUYHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buosoruueckue
GbyHKIMH OEIKOB.

®epMeHThl — Ouosornyeckue karanuzatopbl. CrpoeHue (epMeHTa: aKTUBHBIM
ueHTtp, cyboctpatHas cnenuduuHocts. Kodepmentsl. Butamunbl. OTnmnuus

(1)epMeHTOB OT HCOPTraHNYCCKHX KAaTaJIN3aTOPOB

33

VYraeBonpl: MOHOcaxapuzbl (TJHOKO3a, pub03a M J1e30KCUpr003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M HOJMCaxapuibl (KpaxMai, TJMKOTeH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  Tpuriuuepuabl,  crepouiabl,  gochomununel.  ['mapoduibHO-
rupooOHble cBoiicTBa. buonormueckue ¢yHkumum aunuaoB. CpaBHEHHE

YrijieBo0B, OCIIKOB M JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX

kucinot. Ctpoenue u ¢pynkuuu JJTHK. Crpoenune u pynkinun PHK. AT®: ctpoenue
1 QYHKITIT




3.5

Hwuronorusa — Hayka o kierke. Knetounas teopust. MeToapl n3ydeHuUs: KIETOK

3.6

Knerka kak nenocrHas xuBas cucremMa. OOLIue NPU3HAKU KIETOK: 3aMKHYTas
HapyxHass MeMmOpana, mouiekynbl JIHK kak renernueckuil ammapar, cucrema

cuHTe3a Oerka

3.7

Tunsl KiIeToOK: dyKapuoTHYecKas U IMpokapuoTruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTuueckoi  kierku. Knerounas  crenka  Oaxrtepuil.  CTpoeHue
JYKapUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, >KUBOTHOM U

rpuOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAsl CTEHKA, TJMKOKAIUKC, WX
¢ynakimu. [lnazmatrueckas memOpaHa, e€ cBoiictBa u yHkiuu. Lluronnazma u eé
opranouipl. OJHOMEMOpaHHbIE OPraHOW[bl KIJIETKU: SHJOIUIa3MaTHYecKasi CeTb
(OIIC), ammapar Tombmxu, im3ocombl. [loTyaBTOHOMHBIE OPraHOWABI KJIETKH:
MUTOXOHJPUH, TUIacTHIBL. [IponcxokaeHue MUTOXOHAPUN W TUIacTuA. Bumst
wractun. HememOpaHHBIE OpraHOWMIBI KIETKH: pPUOOCOMBI, KIETOYHBIN IIEHT,

PECHUYKH, KT'YTUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue siapa: siaepHas o000J0uKa,

KapuoIlla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/ISHCHCHTGJ'II)HO CTh KJICTKH

4.1

OOmeH BemiecTB, Wi MeTabomm3M. AcCUMWISIIHS (TDIACTHYECKUH OOMEH) W
JTMCCUMWIALINS  (JHEPreTHYECKH OOMEH) — JIBeé CTOPOHBI €IUHOTO Ipolecca
MeTabonmu3Mma. Tumbel oOMeHa BemiecTB: aBTOTPOHBIN M reTepoTpodHbId. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunTe3. CeroBast 1 TeMHOBast (pa3bl poTocuHTe3a. Peaknum orocuHTE3a.
DddextuBHOCTL PoTOCHHTE3a. 3HaUYeHHE (HOTOCHHTE3a I KU3HU Ha 3emile.
Bnusiaue ycnmoBWit  cpembl Ha  (OTOCHHTE3 M CIOCOOBI  IMOBBIIICHUS €O
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XEeMOCHHTE3UpYIolIue OakTepuu. 3HAuYeHHWE XEMOCHHTEe3a JUIsd

JKA3HM Ha 3emiie

4.3

3HepreTquCKHﬁ OOMEH B KIIETKE. Pacmiermienue BCIICCTB, BBIACICHUC U
AKKYMYJIIMPOBAaHHUC DOHCPIrun B  KIICTKC. OTalbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KeHI/Ie n €ro BHIBI. Kncnopoz[Hoe OKHCJIICHHUC, HWJIM KJICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPIeTUUECKOTO OOMeHa

4.4

Peakiiun matpuunoro cuntesa. I'enernueckas nnpopmarus u JJHK. Peanuszanus
reHeTH4ecKoil MHpopManuu B KieTKe. |'eHeTWdyeckuit KOJ M €ro CBOMCTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancmsamus — Ouocunte3 Oenka.

Koauposanue amuHokucaoT. Posb pubocom B GrocunTe3e Oenka




4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHl. Mcropusi otkpeitusi BupycoB (/..
WBanoBckmii). OCOOCHHOCTH CTPOCHUSI M JKU3HEACATENBHOCTH  BHUPYCOB.
bakrepuodarn. bonesnum pacTteHuil, >XKHUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMEIC
Bupycamu. Bupyc mmmynoxaedpunura genoseka (BUY) — Bo3Oymurens CII/]a.

[IpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3a00ICBaHUI

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHUE OPraHU3MOB

5.1

Knerounslit nuki, WM )KU3HEHHBIH UK KiIeTku. MaTepdasa u muto3. [poueccsr,
nportekaromue B uHTepdaze. Pemnmukanus — peakuus marpuuHoro cunrtesa /JHK.
Crpoenue xpoMocoM. XpOMOCOMHBIM HA0Op — KapuoTUIl. JIUTIOUIHBIN U
TarIOUIHBIA  XpOMOCOMHBIE HaOOphl. Xpomatuisl. lluToslorMuUeckre OCHOBBI
Pa3MHOKEHMS U MHIUBUAYAIBHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — wmuto3. Cragum mwurtosa. [lpouecchl, mpoucxonsiuiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMbl  pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe M moJjioBoe. Buapl Gecrnosoro
pPa3MHOXXEHHMSI: JeJIeHHe HaJaBOe, IIOYKOBaHWE OJHO- M MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VckyccTBeHHOE KIIOHMpOBaHUE

OpraHu3MoB, €ro 3HAYCHUEC NJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.
Meiio3. Cragum wmeio3a. [lpouecchl, NPOUCXOIAIIME HA CTAaUSIX Meio3a.
[ToBenenne xpomMocoM B Meio3e. KpoccuHrosep. bHOTOTHYECKHA CMBICT U

3Ha4YeHUE MeHo3a

54

l'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KIETOK y >KUBOTHBIX. [losoBbIe
JKeJe3bl: CEeMEHHUKH M SUYHUKH. OOpazoBaHME M Pa3BUTHE MOJIOBBIX KIETOK —
ramer (crepmMaTo3ou, SIeKiIeTka) — crepmarorene3 u oorene3. OcoOeHHOCTH

CTPOCHUA SIATIEKIICTOK U CIIEpMaTO30M10B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayansHoe — pa3Butue  (OHTOreHe3).  OMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl IMOPHOHATBHOTO PAa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisnusi, opraHoreHes. [loctamOpuonansHOe pa3BuTHE. THIIbI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HEmpsAMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pa3sutue pacrteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB

6.1

HpC,Z[MCT n 3aJa4u IrCcHCTUKU. I/ICTopI/I}I pa3BUTHA I'CHCTUKHU. Bknan pOCCI/II\/'ICKI/IX u
3ap}/6e)KHLIX y‘IéHBIX B pa3BUTHC TCHCTHUKU. MeTto bl IT'CHCTUKHU

(ruGpuIOTOTUYECKUH, LUTOT€HETUYECKH, MOJIEKYJISIPHO-T€HETUYECKU ).




OcHOBHBIC T'C€HECTHYCCKHE IOHATHA. | eHeTHUecKas CHUMBOJIMKA, HUCIIOJIBL3yCMas B

CXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTU HAacJIeJJOBaHMsI TPU3HAKOB, ycTaHOBJIEHHble [. Menaenem.
MoHOTHOpU/IHOE CKpEIIMBaHUE. 3aKOH eAMHOO0Opasusi THOPUIOB IEPBOTO
nokoJieHus. [IpaBuno noMuHrpoBaHus. 3aKOH paclllelUIeHHs] IPU3HaKoB. [ nnoresa
4iCcTOTHI ramer. [1ojiHOE U HenoJIHOEe TOMUHUPOBAHUE.

JuruOpuiHoe CKpelmuBaHue. 3aKOH HE3aBHCHUMOIO HACJEeIOBaHHS IPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JUTMOPUIHOIO CKpEIIMBAaHMS. AHAIU3UpYIOIIEe
ckpemrBanue. Vcnosb30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS JUIsl ONIPEIETICHUS

TE€HOTHIIA 0COOU

6.3

CuernieHHoe HacieqoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacleOBaHUI0 TeHOB. Hapymienue cuemieHuss TE€HOB B pe3yjbTare
KPOCCHHIOBEpa. XpOMOCOMHAas TEOPHsI HACTIEACTBEHHOCTU. | eHeTHYecKe KapThl.
I'eneruka mona. XpoMOCOMHOE ONpEAETeHUE Mojia. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. I'omoramMeTHple M TeTCPOTraMETHBIC OpPraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIENCTBEHHAass M HACJEICTBEHHAs.
Ponb  cpeapl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PHUKAITMOHHON N3MEHYMBOCTU. BapuanmoHHbI psia ¥ BaprallMOHHAasl KpUBasl.
Hopma peakuuu mpusHaka. KonmuecTBeHHblE UM KaueCTBEHHBIE NMPU3HAKU M UX

HopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHYUBOCTH

6.5

HacnencTtBenHas, WIM TeHOTUIIMYECKas, HW3MEHUYMBOCThL. KoMOMHATHBHAS
M3MEHYUBOCTh. MeHo3 U TI0JI0OBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. MyTarmoHHas W3MeHYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIe
XpPOMOCOMHBIE, TCHOMHBIE. YacToTa ¥ MPUYHHBI MyTaluid. MyTtareHHbie (hakTophI.

3aKOH rOMOJIOTUYECKHUX PsIIOB B HaclieIcTBeHHOM nu3mMenunBocty H.M. BaBunosa

6.6

I'eneTuka yenoseka. Kapuorum denopexka. OCHOBHBIC METO/IbI TEHETUKH YEJIOBEKA:
reHEaJIOrHUCCKHIA, OJIM3HEIIOBBIH, IIUTOICHETUYCCKUI, OMOXMMUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ompeiesieHre FeHOTHIIA:
MMOJJHOTEHOMHOE CEKBCHUPOBAHHUE, F'€HOTHUIIMPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[11P-anamu3a. HacneacTBeHHBbIE 3a00JIeBaHUS 4YEJIOBEKAa: TEHHBIC OOJIE3HU,
00JIe3HN C HACIEACTBEHHOHN MpenpacloIOKEeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComaTtuveckrie U reHepaTuBHbIE MyTaluu. [[puHIUIBEL 340pOBOTr0 00Opas3a KU3HH,
JTMArHOCTUKH, MPOQPHUIAKTUKH M JICUEHUS TEeHETUYecKuX OonesHel. Menuko-
FEHETUYECKOE KOHCYJIbTHPOBAHME. 3HAYE€HUE MEIULHMHCKOM TEHETHKH B

OpeaAOTBpAlICHUUN U JICHCHHUU I'CHCTHUYCCKUX 3a00JIEBaHMI YeIIOBEKa

CeHeKLII/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenekuus Kak HayKa U MpoIecc. 3ap0KJACHHUE CEJICKIIUU U IOMECTUKAIUs. Y YeHUE
H.M. BaBuioBa 0 IEHTpax MPOUCXOXKICHUS W MHOT000pasusi KyJIbTYpHBIX

pactenuid. LIeHTpBI MPOUCXOKACHUS JOMALTHUX KUBOTHBIX. COpT, OO/, IITAMM

7.2

CoBpemeHHbIE METOJIbl celeKUuu. MaccoBblil M MHAMBHyaldbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OIleHKa 3KcTepbepa. biM3kopoacTBeHHOE
ckpemuBanue — HHOpuauHr. Ywucras nuHus. CKpemMBaHUE YUCTBIX JIMHUM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe cKpeliMBaHHE — ayTOPUAMHT.
Otnanénnass rubpuamzanuss M e€ ycnexu. VICKycCTBEHHBI MyTrareHes u
MOJy4eHUE MOJIUIUIOUJIOB. JIOCTWKEHMS CElNEKUMH PpPACTEHHH, >KUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buoTtexHonorus kak oTpacib Npou3BoAcTBA. ['eHHas HHKeHepus. JTallbl CO3JaHus
pexomOunantHot JIHK wu Tpancrenneix opranusmoB. Kierounas uH)XeHepus.
Knerounsie KYJbTYPBI. MUKpOKIIOHAJIbHOE  Pa3MHOKEHUE pacTeHui.
KitonnpoBanue BBICOKONPOIYKTUBHBIX  CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojoryyeckue M 3Thyeckue  mpobmembl. MO —  reHeTHyecku

MOIU(UITUPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

OBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoyionMd.  [lanmeoHTonornyeckue:  MOCIEI0BATEIbHOCTh
MOSIBJICHUS] BUJOB B IMAaJCOHTOJOTUYECKOW JIETONHUCH, NEpeXOoaHble (HOPMBIL.
buoreorpaduueckue: cxonctso u paznuuue ¢ayH U GIop MaTepUKOB U OCTPOBOB.
DOMOpHOJIOTHYeCKHe: CXOACTBA MW pa3auuus HMOPHOHOB pa3HbIX BUOB
MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTUYHbIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3MbL. MOJEKYISIpPHO-OMOXHMMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX IMyTe y BceX
OpraHu3MOB

1.2

OpomonnonHas teopus Y. Jlapsuna. IIpeanocsiikyu BO3HUKHOBEHUS JTapBUHU3MA.
JIBMOKYIIME CHIIBI 9BOJIFOLUMHU BUJOB 10 J[apBUHY (M30BITOYHOE pa3MHOXEHHE TPU
OTPaHUYEHHOCTH PpECypCcOB, HeoIpelenEéHHas M3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Tteopust oBomonuu (CTD) ©  OCHOBHBIE €€ TOJOKEHHUS.
MukposBomtouus. [Tonynsiuus kak eIMHUIIA BUAA U SBOJIOLHUH

1.4

JIBwkynie cuibl ((akTophl) HBOJIONMM BHJIOB B Hpupoie. MyTalMOHHBIN
nporecc U KOMOMHATHUBHAS WM3MEHYMBOCTb. [lomynsiMOHHBIE BOJHBI U Apeid
reHoB. M3omsamust m murpanus. EcrecTBeHHbINM 0TOOp — Hampapistomuil daxkTop




sBosoLH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB  Kak  pe3yibTaT dBoJionuH. [Ipumepst
MPUCTIOCOONICHUH Yy OPraHu3MOB. ApoMOP(O3bI U UAN0AJANTALINH.

Bun u Bunoo6paszoBanue. Kpurepun Buna. OcHOBHBIE (HOpMBI BUI00Opa30BAHUS:
reorpau4eckoe, 3K0JIOTHIECKOe

1.5

MakposBomtoris.  D@opMbl  dBosfoLMH:  (puiteTMdeckas, — ITUBEpreHTHas,
KOHBEpPreHTHas, napauienbHas. HeoOpaTuMoCTh 3BOJIOLMH

Bo3HuKHOBEHME U pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHble TIPEACTABICHHUS O 3apOKIACHUM JKU3HU. HaydHble TI'UIOTE3bI
BO3HMKHOBEHHS >KM3HM Ha 3emuie: abWOTeHe3 M MaHCHepMus. XuMHYecKas
IBOJIIONMS. OKCHEPUMEHTAJbHOE MOJATBEP)KIEHUE XHMHUYECKON  3BOJIIOLUU.
Havanphbie stansl Ouonornueckoi spomonuu. I'mnotesa PHK-mupa. Ilepsbie
KJIETKM ¥ UX 3BOIOLHA. POPMUPOBAHNE OCHOBHBIX I'PYIIN )KHUBBIX OPraHU3MOB

2.2

Pasutne xm3um Ha 3emse mo spaM u nepuonaMm. Karapxen. Apxelckas u
npotepo3oiickas 3pbl. [laneo3olickas spa u e€ mnepuoabl: KeMOpHilcKui,
OPIOBUKCKHW, CUJIYPpUHUCKHM, JI€BOHCKUM, KaMEHHOYIOJbHBIM, IEPMCKHII.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaiino3oiickas spa u e€ nepuopl: NajJeoreHOBBIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTUKa KIMMaTa M TEO0JOTHYEeCKHX mpoueccoB. OCHOBHBIE 3Tallbl
9BOJIOLIMM PACTUTENIBHOTO M KHBOTHOIO Mupa. ApoMopdo3bl y pacTeHUH H
KUBOTHBIX. [losiBIeHME, pacuBET U BBIMUPAHHUE T'PYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4eckoro MUpa KakK oOTpaxkeHue 5Bojonuu. (OCHOBHbBIE
CUCTeMaTUYEeCKUe TPYIIbl OPraHu3MOB

24

DBoJIOLMS 4YejoBeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Buthe mnpeacTaBieHUN O
MIPOUCXOXKICHUM YeloBeka. MeToabl u3ydeHusi aHTpornorenesa. CxojactBa
pa3nuyuus YeloBeKa U )KUBOTHBIX. CHCTEMAaTHUYECKOE MOJI0KEHUE YEIOBEKa.
JBuxymue cuinbl (akTopsl) aHTpororeHesa. HaciencTBeHHass U3MEHUHMBOCTb U
€CTECTBEHHBIH 0TOOp. OOmIeCTBEHHBI 00pa3 >KU3HW, HW3TOTOBIICHHE OPYIUi
TpyAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTaAMM MW BETBU JBOJIIOLIMHM 4YEJIOBEKAa: aBCTPAJONUTEKH, YenoBek
ymenblid, YenoBek mnpaAMoxoasmuid, YenoBek HeaHIepTalIbCKuM, YenmoBek
pa3ymHbld. Haxoaku HCKOMaeMbIX OCTAaHKOB, BpPEMs CYIECTBOBaHHUS, 00JIACTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYAUS

2.6

YenoBedeckue pachl. OcHOBHBIE 0OJIBIINE pachel: €BPOIICONTHAA (eBpa3HﬁCKaﬂ),
HETpO-aBCTpaJlonaHasd (BKBaTOpI/IaJIBHaﬂ), MOHTOJIOuaAHAaA (a3I/IaTCKO-
aMepI/IKaHCKaH). qepTH HpI/ICHOCO6J'IeHHOCTI/I HpeﬂCTaBHTeHeﬁ YCIIOBCYCCKUX pacC K
YCJIOBUSAM CYHICCTBOBAHUA. EauHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacu3ma

OpranusMsl 1 OKpyXaromias cpeaa

3.1

OKOJIOTUs Kak HayKa. 33.,[[3.‘-11/1 U pa3aciibl 3KOJOTUH. MeTtoapl 3KOJOTHYECKUX
HCCIIeOBaHUM. DKOJIOTUYECKOE MHPOBO33pPCHUC. CpCI[BI oOuTaHus OpraHU3MOB:
BOJHAasd, HA3€EMHO-BO3AyllIHAs, IOUYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

Okonorndyeckue  ¢akropel.  Knaccupukamuss — IKOJOTHMUECKUX  (DaKTOpOB:




abuoTnyeckre, OMOTHYECKHME W AaHTPONOreHHbIEC. JIelCTBHE SKOJIOTUYECKUX
(hakTOpOB HA OPTAHU3MEI

33

AbuoTtnueckue (akTopbl: CBET, TeMIeparypa, BIAXHOCTb. DoTonmepuoau3M.
[Ipucniocobnennss OpraHu3MOB K  JICHCTBHIO  AOMOTHYECKHX  (aKTOPOB.
buosornueckue puT™Msl

34

buotnyeckrne (akropel. Buibl OHMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPCHIIHS,
XMIIHUYECTBO, MAapasUTH3M, MYTyalu3M, KOMMEHCAIU3M (HaXJEeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M,  HEUTpanu3M.  3HauYeHHe  OUOTHUYECKUX
B3aUMO/ICHCTBUI /1715 CYIIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTePUCTUKU MONyasiuuu. OCHOBHBIE ITOKA3aTEIN NOMYJISALUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POKJIA€MOCTb, CMEPTHOCTb, IIPUPOCT, MUIPALHSL.
JInHaMuKa YUCIEHHOCTH NOMYJISILUU U €€ PeryIsaius

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiectBo  opraHu3mMoB — OuorneHo3. CTpyKTypsl OuOIE€HO3a: BHJOBas,
MPOCTpAaHCTBeHHAs, Tpoduueckas (rmmeBas). Buapl-momuHanTel. CBs3M B
OHoIIeHO3E

4.2

Okojoryyeckue cucreMbl  (9kocuctembl). [loHsitne 00 3KocuctemMe H
onoreorieHo3e. DYHKIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TIPOJYICHTEHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BemIeCTB U MOTOK PHEPIHH B 3KOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHH DJKOCHUCTEMBI. [IWIeBbIe IEMH H CETH.
OcHOBHbBIE TOKa3aTeIM 5SKOCHCTEMBI: Ouomacca, MNPOIYKIHS. DKOJIOTHYECKHE
MUpaMHUIbl: TMPOIYKIMHM, YHUCIEHHOCTH, Ouomacchl. CBOICTBa 3SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYIISIUS, pazBUTHE. CyKIlecCcust

4.3

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHUCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATpPOIKOCHUCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak Qaktop ycToiumBoctu 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HO0Opasus Ha 3emiie

4.4

Yuenne B.M. Bepnainckoro o Ouocdepe. ['panuipl, coctaB M CTPYKTypa
ouoctepsl. XKuoe BemectBo u ero ¢GyHkmuu. OcoOGeHHOCTH Ouocdepbl Kak
r00anpHOM 3dKOCcHCTEeMBI. J[MHaMu4eckoe paBHOBECME W 0OpaTHas CBS3b B
ouoctepe. KpyroBopoTsl BemecTB W OHOTEOXMMUYECKUE IUKIBI DJIEMEHTOB
(yraepona, azota). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Onocdepe 3emin. AHTpONOIeHHblE M3MEHEeHuss B Oumocdepe.
I'moOanbHbIE HKOJOTMUECKUE TPOOIIEMBI.

OcHOBa palMOHANBHOTO  YNPAaBIEHUS NPUPOAHBIMH  pecypcaMM M HX
ucnojib3oBaHue. JJoctmkenus OMOJIOTHH U OXpaHa MPUPOIbI

[IpoBepsiembie Ha EI'D o 6uonoruu TpeboBaHuUs

K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTelbHON MPOTrPaMMBbl




CpeaHero oo1ero 0opa3zoBaHus

Kon
MIPOBEPSEMOT
0 TpeOoBaHUs

[TpoBepsiembie TpeOOBaHMSI K TPEIMETHBIM pPe3yJbTaTaM
OCBOEHUSI OCHOBHOI 00pa30BaTEebHOIN MPOTPaMMBbI CPETHETO
o01iero oOpazoBaHus

1

ChopMUpOBaHHOCTh 3HAHMM O MeCTeé M pOJM OUOJOTUU B
CHUCTEME €CTECTBEHHBIX HayK, B (POPMHUpPOBAHUH COBPEMEHHOMU
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpPA, B TO3HAHUM 3aKOHOB
OPUPOJBI M PEHIEHUH JKU3HEHHO BaXHBIX COIHATBHO-
OTUYECKUX,  OKOHOMHMYECKHUX,  JKOJOTUUYECKUX  MpoOsiemM
YeJIOBEUYECTBA, & TAKXKE B PEIICHUH BOMPOCOB PAllMOHAIBHOIO
IPUPOJIONONIL30BaHMS, B  (OPMUPOBAHUM  I[EHHOCTHOTO
OTHOIIIGHUSI K TIPUPOJie, OOIIECTBY, 4YEIOBEKY; O BKJIAJIC
POCCUHCKMX M 3apyOCKHBIX YUEHBIX - OHOJIOTOB B Pa3BUTHE
OouoJsioruu

Brnanenne cucremoil 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, HUCIOJIB3YEMbIX B OHOJIOTMYECKUX HCCISTOBAHUSIIX
KUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, HW3MEpPEHUe,
npoBe/ieHne HaO0/IEeHUI); crocoOaMy BBISBICHUS U OIEHKH
AHTPOIIOTE€HHBIX U3MEHEHUI B IPUPOJIE.

YMenue BbIJIBUTATh TUIIOTE3HI, IPOBEPSTh 170'¢
AKCIIEPUMEHTATBHBIMA  CpeACcTBamMH,  (opmynupys  1eib
UCCJIEJOBAaHUs, AHAIM3UPOBATh IIOJYYEHHBIE pE3yJIbTaThl H
JeJaTh BBIBOJBI.

BrisiBI€HHE 3aBUCHUMOCTH MEXIY HCCIEIYEMBIMU BEIMYMHAMM,
OOBSCHEHHE TOJIYYEHHBIX pe3yJIbTaTOB U (HOPMYITUpOBAHHE
BBIBOJOB C MKCIOJIb30BAHUEM HAYYHBIX MOHATHWA, TEOPHN H
3aKOHOB

YMeHue BianeTh CUCTEMOW OMOJOTWYECKHX 3HAHWUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONINE OWOJOTUYECKUE TEPMHHBI U
noHATUA (KU3Hb, KIETKA, TKaHb, OpraH, OpraHu3M, BHJ,
MOMYJIANMSA, dKOCHUCTeMa, OWoIeHo3, Ouocdepa; MeradoIU3M,
rOMEOCTa3, KICTOYHBIH HWMMYHHTET, OHOCHMHTE3 OeliKa,
OUMOIIOIMMEpHI, JIACKPETHOCTb, CaMOpEeryJisius,
CaMOBOCIIPOM3BEJICHUE, HACIICICTBEHHOCTb, W3MEHUYHUBOCTb,
HYHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonornyeckue Teopuu: kietouHas Teopus T. IlIBamna, M.
[Mneiinena, P. Bupxoga; KJIOHAJIbHO-CEICKTHUBHOT'O
nmmynutera II. Opnux, WM.M. MeuHukoBa, XpoOMOCOMHas
TEOpUsl HAcIeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbILIEBOTO




cxoactBa K. Dboapa, sBomonmonnas teopus Y. [lapBuHa,
CUHTETHYECKasi TEOpHUsl 3BOJIOLMM, TEOpUs aHTpororesesa Y.
Hapsuna; teopus O6uoreoneHo3a B.H. CykaueBa; yuenune H.H.
BaBunoBa o0 1eHTpax MHOrooOpaszuss H MPOUCXOKACHUS
KyJIbTypHbIX pacteHuid, ydueHue A.H. CeBepuoBa o myTix u
HaIlpaBJICHUAX JBojrouuu, ydyenue B.M. Bepnaackoro - o
ouocepe); 3akoHbl (€AMHOOOpPA3Us MOTOMKOB TEPBOIO
NOKOJIEHUS,  pacUIeIUIeHUs  MPU3HAKOB,  HE3aBUCUMOTO
HacienoBaHus npusHakoB [.  MeHaens;  CLUEIJIEHHOTO
HACJIeIOBaHUs MPU3HAKOB U HAPYIICHHs CUEIJIeHUs reHoB T.
Moprana; TrOMOJOTUYECKHMX  PSJIOB B HACIEJICTBEHHOU
u3MenunBocty H.M. BaBuioBa; reHeTHMYECKOr0 pPaBHOBECHUS
JIx. Xapnu u B. Baitn6epra; 3apozsimeBoro cxoactsa K. bapa;
OouoreHetnueckuii 3akoH J. ['ekkens, @. Mronepa);

NPUHIMIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuHuMyma FO. Jlubuxa, 3KoI0THUECKOW MHUpaMUIbI
qucell, 0MoOMacchl U SHEPTUN);

runore3bl (koarepatHoi A.M. Onapuna, nepBUYHOro OyJIbOHA
Jlx. Xonneitna, mukpocdep C. dokca, pudozuma T. Uek)

YMeHue pemiath TOUCKOBbIE OMOJOTUYECKUE 3a/1a4H; BBISIBISTH
IIPUYMHHO-CIICICTBEHHBIE  CBSI3U  MEXJY  HCCIENYyEeMbIMU
OMOJIOTUYECKUMHU OOBEKTaMH, TIPOLECCAMU U SABIICHUSMH;
JeJ1aTh BBIBOABI M IPOTHO3bI HAa OCHOBAaHWM IIOJIYUYEHHBIX
pe3yJIbTaTOB;

COCTaBJISITh T€HOTUIMYECKUE CXEMbl CKPELIUBAHUS JJISI Pa3HBIX
TUIIOB HACJEIOBAHUS IPU3HAKOB Y OPraHU3MOB, COCTaBIISTH
CXEMbl NEpEHOCa BEIIECTB U DPHEPrUU B SKOCHCTEMAax (Lenu
NUTAHUS, UIIEBbIE CETH)

YMeHrEe YCTaHABIMBAaTh B3aUMOCBS3M MEXAY CTPOCHUEM U
(GYHKIIUSAMH: OPTaHOUIOB, KJIETOK Pa3HBIX TKaHEH, OpraHamMu u
CHCTEMaMHM OPraHOB y pAaCTCHUW, XHUBOTHBIX U YEJIOBEKA;
MEXIy dTarmamMu oOMEHa BEIIECTB; dTAllaMH KJIETOYHOTO IHKJIa
U KU3HECHHBIX ITUKJIOB OPTraHU3MOB; dTallaMu dMOPHUOHATHHOTO
Pa3BUTHS; TEHOTHIIOM U (heHOTUTIOM, (peHoTHUIIOM 1 (hakTOpamMu
cpeabl 00UTaHU; MPOLECCAMU IBOJIOLUN; ABUKYIIUMHU CUIaMU
AHTPOIIOTE€HE3a; KOMIIOHEHTAMHM PAa3JIMYHBIX 3KOCHUCTEM H
IPHUCTIOCOOJICHUSMH K HUIM OPTaHNU3MOB

YMeHune BhIICNATh CYIIECTBEHHBIE TPU3HAKMU:
CTPOEHHUSI  BHUPYCOB, KJIETOK NPOKAPHUOT H  IYKAPHUOT;
OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHu3MOB, BHJIOB,




OMOreo1eHO30B, YKOCUCTEM U OMOC(EpBbl; CTPOCHUSI OPraHOB U
CUCTEM OPIraHOB PACTEHUM, >KUBOTHBIX, YEJIIOBEKA; MPOLIECCOB
KU3ZHEJEATEIbHOCTH, NMPOTEKAONIMX B OpPraHU3Max pacTeHHi,
KUBOTHBIX W YEJIOBEKa; OMOJOTMYECKUX MPOLECCOB: OOMEHa
BeuiecTB  (metabonu3M), HMHPOpPMALMM U  [PEBpallCHUS
SHEPruu, OpoXKeHusi, aBTOTPOPHOTO U TeTepOTPOPHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO03a, MeHo3a,
rameToreHesa, 3MOpuorenesa, NoCTIMOPHUOHAIILHOTO Pa3BUTHS,
Pa3MHOXEHUS, HHIWBUIYAIbHOIO  pPa3BUTHUA  OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBUS TE€HOB, T€TepO3ucCa; JEUCTBUMI
UCKYCCTBEHHOTO OTOOpa, CTa0MIM3UPYIOIIET0, IBUXKYIIEro U
pa3phIBAIONIETO €CTECTBEHHOIO OTOOpa; ajIoNaTpU4yecKoro u
CUMIIATPUUECKOTO BU000PA30BAHUS; BIUSIHUS JBUKYIIUX CHUJI
HBOJIIOIMU HA TEHOMOH] TMOMYJNSIHUH; MPUCIOCOOICHHOCTH
OpraHu3MOB K cpele OOWTaHHs, YepeJOBaHHS HaIpaBJICHUI
SBOJIIOIIMU; KPYrOBOPOTa BEIIECTB M TIOTOKA DHEPIUH B
HKOCUCTEMAX

ChopMHpPOBAHHOCT ~ YMCHHSI  BBIACIATH  CYIICCTBCHHBIC
NpPU3HAKA  BUPYCOB, KJIETOK IIPOKAPUOT U  IYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHMOTeOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH TPOIIECCOB 0OOMEHa
BEIECTB M MPEBpAIllCHUS] SHEPTrUM B KIETKe, (OTOCHUHTE3A,
IUIACTMYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, Mel03a, OIJIOAOTBOPCHHS, PAa3BUTHSA M Pa3MHOXKCHUS,
WHIMBUIYAJIbHOTO Pa3BUTHS OpraHuW3Ma (OHTOreHe3a), OOpPHOBI
3a CYIIIECTBOBAHUE, €CTECTBEHHOIO OTOOpA, BHI000pa30BaHU,
HPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOUTaHHS, BIUSHUS
KOMITOHCHTOB ~3KOCHUCTEM, aHTPOIOICHHBIX H3MCHCHHHA B
IKOCHCTEMax CBOCH MECTHOCTH, KpYroBOpOTa BEHIECTB W
NIPEBpaIleHUs YHEPTUU B Onocdepe

YMeHHE  HCIOJb30BaTh  COOTBETCTBYIOIIHME  apTyMEHTHI,
OMOJIOTUYECKYIO ~ TEPMHUHOJOTHIO W  CHMBOJUKY  JUIS
JIOKa3aTeIbCTBA poJicTBa OpraHHU3MOB Pa3HBIX
CHUCTEMATHYCCKHUX TPYII; B3aHMMOCBS3M OPraHW3MOB U CPEIbI
oOWTaHUS; EIWHCTBA YCIOBEYECKUX pac, HEOOXOIMMOCTH
3I0pOBOTO 00pa3a >KM3HH, COXPAaHCHHs Pa3HOOOpa3us BUIOB U
PKOCHCTEM KaK YCIOBHS COCYIIECTBOBAaHUS TIPUPOJLI H
YyeJIOBEUECTBA

Ymenue KPUTHUYECKHU OLICHMBATh uH(opMaIuio
OMOJIOTMYECKOTO COACPKAHUS; UHTEPIPETUPOBATH ITHYECKHUE




aCIeKThl COBPEMEHHBIX HUCCIIEIOBAaHUN B OMOJIOTUHU, MEIUIIMHE,
OMOTEXHOJIOTUH; PACCMATPUBATh TJIOOATBHBIE 3KOJIOTHMYECKUE
npoOJieMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3UIINIO

Tabmuna 16.5

[lepedeHb 37EMEHTOB CoJIep KaHMsI, POBepsieMbIX Ha EI'D
10 OMOJIOTUH

Kon

HpOBepﬂeMBIﬁ QJICMCHT COACPKAHUA

buonorus kak HayKa. JKuBbIie cUCTEMBI U HX N3Yy4CHUC

1.1

CoBpemeHHass OuoJioTHsi - KOMIUIGKCHAss Hayka. buojoruueckue
HAyKU © UW3y4aeMble UMM TpoOjeMbl. DyHIaMeHTaJIbHEIE,
MPUKJIAHBIE U TTIOMCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.
3HavueHue Ouojorun B (GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HaydyHOU KapTtunbl mupa. IIpodeccun, cBs3aHHble ¢ OHOIOTHEH.
3HaueHne OWOJIOTMM B TMPAKTUYECKOW JIeITebHOCTH YelOoBeKa:
MEIUIIMHE, CEJIbCKOM  XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI

1.2

XKupble cucreMbl Kak mnpeaMer wuszydeHus Ouonorun. CBoMCTBa
KUBBIX CHCTEM: €IWHCTBO XMMHUYECKOIO COCTaBa, AUCKPETHOCTb U
LEJIOCTHOCTh,  CJIIOKHOCTh M YNOPSAJIOYEHHOCTh  CTPYKTYPBHI,
OTKPBITOCTb, caMOOpraHu3anus, CaMOBOCITPOHM3BE/ICHUE,
pa3apakuMOCTh, U3MEHYNUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alvu KUBBIX CHCTEM: MOJICKYJISPHBIM, KJIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIMYJIAIUOHHO-BUIO0BOM,
AKOCUCTEMHBIN (OuoreoneHoTudeckuit), Omochepusiii. I[Ipomeccsl,
IPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE NMPHU3HAKU KUBOTO.
XKuznp kak popma CylecTBOBaHUS MaTEPUU

1.3

Mertoasl  Owmonormueckod  Hayku. HaOmromeHwe, wu3MepeHHe,
AKCHEPUMEHT, cucTeMaTu3anus, MeraaHanus. [louarue o 3aBucuMon
M HE3aBUCUMOM TmiepeMeHHOW. [lmaHupoBaHme sKkcnepuMeHTa.
[TocranoBka m mnpoepka rumnore3. Hymeas runoresa. I[lonstue
BBIOOPKH U €€ JIOCTOBEPHOCTh. Pa30poc B OMOJIOTHYECKUX JTaHHBIX.
OueHka JOCTOBEPHOCTH TOJYYEHHBIX pe3yJabTatoB. [lpuunnbl
HCKaXXEHUsl Pe3yJbTaToB dKcrepuMeHTa. [[oHATHE CTaTUCTUYECKOTO
TecTa




Kierka kak Omonoruueckas cucTeMa

2.1

Krnerka - cTpykTypHO-(QyHKIMOHAIbHAs €AUHMIA KuBOro. Mcropus
oTKpbITUsl KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas
teopust (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoOBHbIE
IIOJIO’KEHUSL COBPEMEHHOM KJIIETOYHOU TEOPUHU.

Metoapl MOJIEKYJISIPHOW W KIETOYHOU OMOJIOTMH: MHUKPOCKOMHS,
xpomatorpadus,  3JIeKTpopope3, METOJA  MEYEHBIX  aTOMOB,
nuddepenuranbHoe HEHTPU(PYrupoBaHKe, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUU COCTaB KJIETKH. Maxkpo-, MUKPO- u
yIBTPAMUKPORJIEMEHThI. Boga u ee poiab Kak pacTBOPHUTENS,
peareHra, y4acTHe B CTPYKTYPHPOBAaHUU KJICTKH, TEIJIOPETYJISAIIHH.
MuHepalibHBIE BEIIeCTBA KJICTKH, WX Ouoyiormueckas posb. Poib
KaTHOHOB ¥ aHMOHOB B KJICTKE.

buonornyeckne moaumepsl. benkn.  AMHHOKHCIIOTHBIH — COCTaB
ocnkoB. CTpyKTypbl O€lIKOBOW MoJieKyJbl. [lepBuuHas cTpyKTypa
Oclika, TENTHJIHAS CBSI3b. BTOpWYHAs, TPETHYHAS, YCTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Krnaccudukamms
0enkoB. bruonornueckue pyHKIMN OEIKOB.

VYrneBogsl. MoHocaxapuabl, AWcCaxapuibl, OJUrOCaxapuabl U
nonucaxapunpl. OOmMI MiaaH CTpoeHUsT M (PU3UKO-XUMHUYECKHE
CBOIICTBa yrieBoaoB. buonornyeckue GpyHKIIMN yriieBOI0B.

Jlunuael. 'uppodunsHo-THApOdOOHBIE cBoMcTBa. Kiaccudukarus
munuaoB.  Tpurnunepunbl, @QocPomunuabl, BOCKHU, CTEPOHUJIBI.
buomornueckue byHKIIUH JIUIIUIOB. OO01mmue CBOMCTBa
OMOJIOTMYECKUX  MEeMOpaH -  TeKydecTh, CIOCOOHOCTh K
CaM03aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX
kucnor. Hyxneorunsl. [IpuHnun xomruiemeHtapHocTH. IlpaBuio
Yapradda. Crpykrypa [JHK - nBoiinas crimpanb. MecToHaxoxaeHme
u Ouonornyeckue ¢ynkmun JJHK. Buget PHK. ®yakumu PHK B
KJIETKE.

Crpoenue monekyinbl AT®. Makposprudyeckue CBsI3U B MOJIEKYJIE
AT®. buonornueckue ¢yakinuun ATD. BoccranoBieHHbIC
nepeHocynku, ux pyHkuu B kinetke. CekBenuponanue [JHK.
CtpykTypHass Owonorus: OHOXUMUYECKHE U  OHWO(PU3HUECKHE
UCCJIEIOBAHUSA  COCTaBa M MPOCTPAHCTBEHHOM  CTPYKTYPHI
OMOMOITEeK YT

2.3

Tunel KIETOK: dyKapuoTHYeCcKasi U mpokapuoTuieckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIIETKHU.
CtpoeHue nmpokapuoTUUecKon KieTku. KierouHas cTeHka OakTepuid




n apxed. OCOOEHHOCTH CTPOEHMsI reTepoTpoPHOM M aBTOTPOPHOM
MPOKAPUOTUYECKUX KIETOK. MECTO U pOjb NPOKapUOT B OMOLEHO3aX.
Crpoenne ©  (QPYHKIHMOHHUPOBAHHME DYKAPUOTHUUECKON  KIIETKH.
[Tna3zmaTuyeckas MeMmOpaHa (mazmaneMma). CrpykTypa
ia3MaTuyeckoil  mMemMOpanbl.  TpaHcmopT — BemIeCTB  4epes
mia3MaTH4ecKyro MeMmOpaHy: maccuBHbIA (Auddy3us, obnerdeHHas
mubdy3us), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
TpancnoptT). [lonmynponuniaemoctr MemOpanbl. PabGoTta HaTpwuii-
KaJJMEBOTO Hacoca. DHJOLMTO3: MUHOLMTO3, (GarouuTos3. IK30IUTO3.
Knerounas crenka. CTpykTypa U (YHKIIUH KJIETOYHOM CTEHKU
pacTeHuii, rpuooB.

[uronnasma. I{uTozonb. IluTockener. JIBMKEHHUE [UTONIA3MBI.
Opranounpl  kietku. OpHOMEMOpaHHBIE OPraHOWBl  KIIETKH:
sHjomnasMarndeckas cetb (II1C), annapat ['onabaxu, TU30COMBI, UX
cTpoeHre U (GyHKIUU. B3auMOCBsI3b 0JTHOMEMOpPAHHBIX OPraHOUIOB
KJICTKH. Ctpoenue  TpPaHYJISIPHOTO  PETUKYJIyMa. Cunres
pacTBOpuMBbIX OenkoB. CuHTE3 KJICTOUHBIX MeMOpaH. [magkwmii
(arpaHyJsSIpHBINA) SHIOIIA3MATHYCCKUM peTHKyayM. CexpeTopHas
byakuus anmapata [onpmxu. TpaHcmopT BemecTB B KIIETKE.
Bakyonu pacturenbabix kieTok. Kiietounbiid cok. Typrop.
[TonmyaBTOHOMHBIE OPraHOUIbI KIIETKW: MUTOXOHIPHUH, TUIACTUABL.
Crpoenrie u GYyHKIIMM MUTOXOHApU u Tuiactun. llepBuunsbie,
BTOPUYHBIE U CJIOKHBIE MIIACTUIBI (POTOCUHTE3UPYIOMINX IYKAPUOT.
XJIOpOIUTACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.
HememOpannsie opranouasl kjeTku CtpoeHue ©  (YHKIUHU
HEMEMOPaHHBIX OPTraHOUI0B KJIETKU. Pubocombl. MuUKpodHIaMEHTHI.
Mpiieunsie ki1eTku. MukpoTpyoouku. Knetounsrii ieHtp. CtpoeHue
U JIBIDKCHUE XTYTUKOB M pecHUYEK. MUKPOTPYOOUKH IMTOILIA3MBI.
LlenTpuois.

Anpo. OOonouka siApa, XpOMaTHH, KapuoIUIa3Mma, SAPBIIIKH, HX
ctpoeare W GyHKOUH.  SACpHBIA  OCNIKOBBIA  MAaTpPHKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHNE XPOMOCOM B MHTEpP(ha3HOM sipe.
benku xpoMaruHa - THCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTEIbHASI XapaKTEPUCTHUKA KIETOK
AYKapUoOT (pacTUTENbHOM, J)KUBOTHOU, TPUOHOI)

2.4

AccUMWISIIUA U JUCCUMUIISIIIUS - IBE€ CTOPOHBI MeTabonu3ma. Tumbl
oOMeHa BemecTB: aBTOTPOMHBIA W TeTepoTpOoHBIA. YyacTue
KHACTIOpoa B OOMEHHBIX TpoIieccax. JHEpPreTudeckoe obOecreueHne
kietku:  mnpeBpamenne ATD B 0OMEHHBIX  mpoleccax.
depMEHTATUBHBIM XapakTep peakuuid KIETOYHOro MeTaboau3ma.
@epMEeHTBI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JICHCTBUS.




Kodpepmentsl.  Otnauumss  pepMeHTOB  OT  HEOPraHUYECKHUX

KaTaJIN3aTOPOB. benku-aktuBatopel U OEIKU-UHTHOUTOPBHI.
3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIUN OT pazIuYHBIX
(bakTopoB.

IlepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Ponb xnmoporactoB B npoiiecce porocuHTe3a. CBeTOBass U TEMHOBAs
¢a3pl.  IlpogyktuBHOCTH (poTOCHMHTE3a. BnusHue  paznTu4HBIX
(akTOpOB Ha CKOPOCTh POTOCUHTE3A. 3HAUEHHE (POTOCUHTESA.
XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUDUIUPYIOIIHE OaKTEepuu, Kene300aKTepuu, cepodaKTepuH,
BOJIOPOJIHbIE OakTepuu. 3HAaUEHHE XEMOCUHTE3A.

AnaspoOHbIe opranu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoxeHus: u
UX HCIOJIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENH OOJIC3HEH.

AdpoOHBIE  OpraHuM3Mbl.  OJTambl  JHEPreTUYECKOro  OOMeEHa.
IloaroroBuTeNLHBIN JTaIl. I ' muxonus - OECKHUCIIOPOIHOE
pacIienieHre TIIIOKO3bI.

buonoruyeckoe oOkucieHHe, WM KIETOYHOE JbixaHue. Poib
MUTOXOHAPUA B  Ipoueccax  OHWOJIOrMYECKOTO  OKHCIICHUS.
[Muknnueckue peakuuu. OxucinurtenbHoe — (HOCHOPUINPOBAHUE.
[IpenmymecTBa a’poOHOro myTH oOOMEHa BEUIECTB  HeEpen
aHa’poOHBIM. DD (PEKTUBHOCTH IHEPreTUUECKOTO 0OMEHa

2.5

Peakunn matpuyHoro cuHte3a. [IpyHIMI KOMIIEMEHTAPHOCTH B
peakmuax MaTpu4YHOro CHHTEe3a. Peanmuzanus HaCIEICTBEHHOU
uHdopmanmu. ['eHeTnueckuil Koj, ero cBoicTBa. TpaHCKpPUIIUS -
MaTPUYHBIN CHUHTE3 PHK. [TpuHUIMTIBL TPAHCKPUIILUH:
KOMIUIEMEHTApHOCTh,  aHTUNAPAJUIEIbHOCTh, ACHMMETPUYHOCTb.
Tpancsiius u ee sTansl. Yuactue TpancnopTHeix PHK B GnocunTese
Oenka. YcmoBusi OmocuHTe3a Oenka. KomupoBaHme aMHUHOKHCIOT.
Ponb pubocom B GnocuHTE3€e OEKa.

Opranuzanusi reHoMa Yy TMPOKAPUOT U JSyKapuoT. Perymsanus
AKTUBHOCTH T€HOB y mpokapuot. ['unoresza omnepona (. Kaxob, XK.
Mano). Perymsiimuss oOMEHHBIX MpoueccoB B KieTke. KieTouHbli
rOMeOoCTas.

Bupycer - HekneTouHble (OpPMBI KM3HU U OOJUTAaTHBIC Mapa3uThHI.
CtpoeHue TpOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

BupycHble 3a0oneBaHusi 4enoBeKa, KUBOTHBIX, pacteHui. CITN/I,
COVID-19, connanbHble 1 MEIUIIMTHCKHE TPOOTIEMBI

2.6

Knerounsiil nukn, ero nepuonbl u perymnsuua. Matepdaza u MuTo3.
OcobeHHOCTH MpoleccoB, mporekawmux B uHTepdase. [logroroska




KIETKH K JeneHuto. [lpecuHTeTnueckuid (MOCTMUTOTUYECKUN),
CUHTETUYECKUI U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI
uHTEpPa3bl.

Marpuuneiit cunte3 JIHK-perumkanus. IlpuHumne! penmukanuu
JIHK:  kOMIUIEMEHTapHOCTb,  IOJYKOHCEPBATUBHBIA  CHHTE3,
aHTunapamienbHocTb. Mexanusm perumkanuu JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Tenomepbl U TenoMepasa. XPOMOCOMHBIN
HA0Op KJIETKU - KApUOTHUIL. JMIIOMTHBIA M TarIOWJIHBIA HaOOPHI
xpomocoMm. I'omonornynsie XpoMoCOMBI. 110710BbIE XPOMOCOMBI.
Jlenenue kineTtku - Muto3. CTaguum MUTO3a U MPOUCXOIAIINE B HHUX
npoueccel. Tunsl muTo3a. Kapuoknues n nuutokunes. buonornueckoe
3HAYEHWE MUTO3a. Peryiasinuss MHUTOTHYECKOIO LKA KIETKH.
[Iporpammupyemast kieToyHasi THOEIb - aromnTo3.

O yHKIMOHAJIbHAS TEHOMUKA

Opranu3m Kak Ouonorudeckasi CucTema

3.1

OJHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBbI U
MHOTOTKAHEBBIE OPTraHU3MBI.

@opMbl  pa3MHOXKEHHUS  OpPraHM3MOB:  Oecronoe  (BKIIIOYas
BEreTaTMBHOE) U TMoJoBoe. Buubl 0ecrnojoro pa3MHOKEHHUS:
MOYKOBaHUE, CTIOPYJIAIUs, (PparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe paszmHoOxeHue. IlonoBble KIETKH, WIM TraMeTsl. Menos.
Craguun meio3a. IloBenenue xpomocom B meiose. Kpoccunrosep.
buonornuecknit cMbICT MeK03a U MOJOBOrO mporecca. Meno3 u ero
MECTO B KU3HEHHOM IIMKJIE OPTraHU3MOB.

[IpenzaponpiieBoe pazButue. ['amerorenes y >»kuBOTHBIX. [losioBbIE
xene3pl. OOpa3oBaHKe U pa3BUTHE MOJOBBIX KJIeTOK. CriepMaTorenes
u ooreHe3. CTpoeHHEe TOJOBBIX KIETOK. OIUIOIOTBOPEHUE U
AMOpPHUOHATBPHOE Pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOJAOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHoe pa3BuTHE opraHu3moB (oHTorene3). Craguu
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe Jarymkn). Ipobnaenune. Turmb
TpOOICHHS. OcobenHocTn IpoOIeHUs MJIEKOTIUTAIOLIKX.
3apoppllieBble JIUCTKU (TacTpyssiuus). 3akiajika OpraHOB U TKaHEH
U3  3apOABIIIEBBIX  JIMCTKOB. B3auMHOE  BIMSHME  YacTeu
pa3BuBaroLIerocs 3apojipina (AMOpuoHaNbHAsT UHAYKIUS). 3aKiaaKa
laHa CTPOCHUS JKMBOTHOTO KakK pe3yJbTaT HUepapXUuecKux
B3aMMOJICHCTBHM TeHOB. BiusHMe Ha 5SMOPHOHAIIBHOE pPa3BUTHE
pasnu4HBIX (HAKTOPOB OKpyKaromied cpenbl. Poct u pasButhe
#KUBOTHBIX. [locTamOpuonanbHblii mnepuona. llpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ wmetamMopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. buonornueckoe 3Ha4YeHUE NPSAMOrO H




HENPSIMOTO Pa3BUTHA, UX pacOpOCTPaHECHHUE B mpupoje. Tumsl pocra
KUBOTHBIX. DakTOpbl pPEryadiuu poCTa >KUBOTHBIX M YEJIOBEKA.
Cragun mocTAMOPHUOHATIBHOTO Pa3BUTHUS Y JKUBOTHBIX U YEJIOBEKA.
ITeprobl OHTOrEHE3a YEI0BEKA.

PasmHoxenue u passutue pacteHuil. ['amerodutr u crnopodwur.
Meiio3 B KU3HEHHOM Iukie pacTeHuid. OOpa3oBaHuE CHOp B
npornecce menosa. ['amerorenes y pacrteHuid. OmIOJOTBOPEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. /[BOWHOE OIUIOIOTBOPEHUE Y
[BETKOBBIX  pacTeHuil. OOpa3zoBaHue U  pa3BUTHE CEMEHHU.
MexaHu3MBbl pEeryJsiiii OHTOT€HE3a Y PACTEHUHN 1 )KUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHHUA W PA3BUTHA TCHCTHKHU KAdK HAYKMU. OcHoOBHEBIE
FCHETUYECKME ITOHSATHUS U CHUMBOJIbI. | OMOJIOTUYHBIC XpOMOCOMBI,
AJJICJIBHBIC TCHBI, AJbTCPHATHBHBLIC IIPU3HAKH, }IOMHH&HTHLIﬁ n
peIIGCCI/IBHLIﬁ IMPpU3HAaK, TOMO3UI'0Ta, I'CTCPO3NUIOTa, YUCTAA JIMHUA,
I‘PI6pPIJIBI, I'CHOTHUII, (1)CHOTI/IH. OCHOBHBIC METOAbI TI'CHCTHUKMH.
I‘PI6pPIJIOJIOI‘PI‘IGCKHI>i, III/ITOJIOFI/I‘ICCKI/Iﬁ, MOJIGKyHSIpHO-FCHCTI/I‘ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenst - 3aKoH
eauHooOpasust  rulOpuaoB  mepBoro  mnokosieHus.  IIpasuiio
NOMUHUpOBaHUs. Bropon 3akoH MeHuens - 3aKOH paclLIeIICHUs
IIPU3HAKOB. uronornueckue OCHOBBI MOHOT'MOPHUIHOTO
CKpeluBaHus. I unmore3a 4ucToThl raMeT.

Ananusupyroniee  ckpemmBaHue.  [IpoMexyTOuHBI — Xapakrep

HacJICJOBaHHUS. Pacmienienne  NMpU3HAKOB  MPU  HEMOJHOM
JTOMUHUPOBAHUHU.
JlurubpunHoe ckpemmBaHue. Tpertudd 3akoH MeHaenss - 3aKkoH

HE3aBUCHUMOT'0 HacjleJ0BaHUsl MPU3HAKOB. L[UToMOrMYecKkre OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuerienHoe HacjeaoBaHue Tnpu3HakoB. PaGoter T. Moprana.
CuernuieHHOE HacjleAOBaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIY
reHamu. XpoMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEICIICHUs I10Ja.
AyTOCOMBI ¥ TIOJOBBIE  XpOMOCOMBL.  ['OMoraMetrHelii
reTeporaMeTHbI NoJl. I'eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanne npu3HAakoB, CUEIUICHHBIX C MOJOM. [eHOTMIT Kak
nesioctHas cucrema. [lmeroTponus - MHOKECTBEHHOE JEHCTBUE T€HA.
MHOK€eCTBEHHbIN ayuienu3M. B3anMonencTBue HealIeIbHBIX TE€HOB.
Kommnementaprnocts. Onuctas. [loaumepus

3.4

B3aumopeiictBue reHoTuna u cpeqbl npu GopMUpOBaHUMN (PEHOTHUIIA.
N3menunBOoCTh TmpU3HAKOB. KaueCcTBEHHbIE M  KOJWYECTBECHHBIC
MIPU3HAKHU. Bunet W3MEHYHUBOCTH: HEHACJIEACTBEHHAS 151




HACJIEICTBCHHAs.

MopaudukanuonHas Uu3MeHUYUBOCTh. Poiib cpenbl B GpopMHUpOBaHUU
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. Hopma peakinuu mnpu3HakKa.
Bapuanumonnslii psinx u BapuanuonHas kpuBas (B. Horanncen).
CaolicTBa MOIU(UKAITMOHHON U3MEHUHUBOCTH.

l'enoTunuueckass  M3MEHUYMBOCTh.  CBOWMCTBa  I'€HOTUIIMYECKOM
U3MEHUYHUBOCTH. Bunpr T€HOTUITUYECKOU M3MEHUYHUBOCTH
KOMOWHATHBHAs, MyTallHOHHAS.

KombunaTuBHast ”3BMEHYMBOCTh. Mei03 U TI0JIOBOM MPOIIECC - OCHOBA
KOMOWHATUBHOMN U3MEHYUBOCTH. Posb KOMOMHATHUBHOM
U3MEHYMBOCTHU B CO3JJaHUU T'€HETHYECKOTO pa3HOOOpa3us B Ipeaenax
OJHOI'0 BHJIA.

MyTaI_[I/IOHHaSI U3MCHYHMBOCTS. BI/II[BI MYTaHHﬁZ T'CHHBIC,
XpOMOCOMHBIC, TCHOMHBIC. CrionTanHele H® HMHAYOUPOBAHHBIC
MyTalluu. HJIGPHLIG )51 OUTOIIIIa3MaTHYCCKHUC MyTallun.

ComaTnueckue W TMOJIOBblE MyTalnuu. [IpuyuHBI BO3HUKHOBEHMS
MyTaluii. MyTareHsl ¥ UX BIUSIHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MyYTallMOHHOTO  TIpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo u3MeHunBoctu (H.M. BaBwiioB). Buesnepnas
M3MEHYMBOCTh U HACJIECACTBEHHOCTD

3.5

Kapuotun uenoeka. MexayHapoaHas NporpaMMma HUCCIIEIOBaHUS
reHoMa uYeJioBeKa. MeToabl H3y4YeHUs TEeHETHKM 4eJIOBEKa:
reHeaJorunyecKum, OJIM3HELOBBIH, IIUTOT€HETHYCCKUH,
MOMYJISIIIUOHHO-CTATUCTUYECKU I, MOJIEKYJISIPHO-TE€HETUUECKHUIA.
CoBpemMeHHOE omnpeeIeHUe FeHOTHIIA: ITOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM 4uciie ¢ moMoubro [11P-
a”Hanu3a. HacnencrBeHuple 3a0o0jieBaHUs d4YeJiOBEKAa. [ €HHBIE |
XpOMOCOMHBIE OO0JIe3HM 4YeloBeKa. boje3Hu ¢ HaciaeJICTBEHHOU
MPEPaACIONOKEHHOCThI0. 3HAYCHUE MEIUIIMHCKOW TEeHETUKU B
IPEAOTBPAIICHAHN U JICUCHUH TCHETUYECKUX 3a00JICBAaHUU YEIIOBEKa.
CTBOJIOBBIE KIETKHU

3.6

JlomecTukamusi W CeNeKUUs.  3apoKJICHHE  CEJIeKUUH U
noMectukanuu. Yuenue H.M. BaBuiioBa 0 meHTpax mpOUCXOXKAECHUS
¥ MHOT000pa3usi KyJbTYPHBIX pacTeHuil. Poib cenexnuu B co3Manuu
COpPTOB pacTeHUU W MOpoJ KUBOTHBIX. COpT, mopojaa, mTaMM. 3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOW wu3MeHunBoctn H.I.
Basunoga, ero 3HaueHue 1151 CENEKIIMOHHOUN pabOThI.

Mertoasl cenekiMoHHOW paboThl. MIcKycCTBEHHBIN OTOOp: MacCOBBIN
W WHAUBUAYAJIbHBIM.  OTambl  KOMOWHAIIMOHHOW  CEJICKIIMH.
HcnbiTanue mpousBoauTeNe mo moToMcTBy. OTOOp MO TE€HOTHUITY C
MOMOIIbIO OLEHKU (PEHOTUIA MOTOMCTBA U OTOOp IO TEHOTHUIY C




nomolpio aHanu3a JIHK.

HckycCcTBEHHBIE MyTareHe3 Kak METOJl CEJEKLIHOHHOW paboThl.
PannanOHHBIN M XMMHUYECKUM MyTareHe3 Kak UCTOYHUK MyTalUi y
KyJIbTYpHBIX (opM opraHuzMoB. lcnonb3oBaHWE TE€HOMHOIO
peaakTupoBaHus U MeToA0B pekoMOuHaHTHBIX JIHK 11 monyuenus
UCXOJHOI0 MaTepuaa I CEJICKIUU.

[lonyyenne  mosurmaouoB.  BHyTpuBHMmoBas  rubGpuauzanus.
bnuskopoacTBEeHHOE CKpeluBaHue, Wik MHOpuAUHT. HepoacTBeHHoe
CKpelIMBaHue, WIM ayTOpuIuHr. ['eTepo3uc W ero MNpUYHHBIL.
Hcnons3oBanue reTeposuca B CEJICKLINH. Otnanennas
rubpuauzanus. Ilpeogonenue Oecronus MEXBUIAOBBIX TMOPUIOB.
JIoCTH)KEeHUS CEeJIEKLIMU PACTEHUHN U KUBOTHBIX

3.7

OOBeKThl, HCHOJIL3yeMble B OHMOTEXHOJIOTHH, - KJICTOYHBIE W
TKaHEBBIE  KYJbTYpPbl, MHUKPOOPTraHU3MBbI, HUX XapaKTEPUCTHKA.
TpanummonHass ~ OMOTEXHOJIOTHS: xje0oneueHue, MOJTy4YEeHUE

KUCIIOMOJIOUYHBIX TMPOJYKTOB, BHHOJENHWE. MHUKpPOOHOIOTUUECKUI
cunTe3. OOBEKTHl MUKPOOHOIOTHYECKUX TeXHOIOTHH. [Ipon3BoaCcTBO
Oeika, AMUHOKHUCIIOT u BUTAMUHOB. UckyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKUHUS SULEKIETOK U KJIOHHPOBAHUE
KUBOTHBIX. METOl TPAHCIJIAHTALIMU SAEP KIETOK.

XpoMOCOMHasi U TeHHasi HH)KeHEpHsl. FICKyCCTBEHHBIN CHUHTE3 I'eHa U
KoHcTpyupoBanue pexkomOuHaHTHbIX  JIHK.  Jloctmxkenus wu
NEPCIEKTUBbl XPOMOCOMHOM W T€HHOM WHXEHEepUuu. MeauuuHcKkue
o6uorexHonoruu. Vcronb3oBaHue CTBOJIOBBIX KIETOK

Cucrema u MHOrooOpasue opraHM4ecKoro Mupa

4.1

buonoruyeckoe pasznooOpasue oprann3MoB. COBpeMEHHasl CHUCTEMa
opranudeckoro wmwupa. IlpuHnmnel kinaccupukanuu OpPraHU3MOB.
OCHOBHbBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

OcoOEHHOCTH CTPOEHUS W JKU3HEACSITEIHPHOCTH OIHOKIETOYHBIX
opraHu3MoB.  bakrtepum,  apxeu,  OJIHOKJIETOYHbIE  TPHOBHI,
OJHOKJIETOYHBIE BOJOPOCIH, JApyrue mpoTuctel. KonoHuanbHbIE
OpraHu3Mbl. J[BUKEHHE OJHOKIJIETOYHBIX OpPraHM3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHHYHOE. 3allliTa Yy OJIHOKJIETOYHBIX OpPraHHU3MOB.
PaznpaxuMoCTh y OTHOKIIETOYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHoOroKIIeTOYHbIE pacTeHusA. B3auMOCBA3b 4acTeld MHOTOKJIETOYHOT O
opranusma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranusma. OpraHusMm Kak eauHoe Iiejoe. TkaHu pacTeHuil. Turbl
pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOASAIIAS,
OCHOBHasi, MexaHuueckasd. OCOOCHHOCTH CTpoeHus, (QyHKIUNA U
PacMoJIOKEHHS TKAHEW B OpraHax pacTEHHUI




4.3

BereratuBHble M TIe€HEpaTUBHbIE OpraHbl pacreHud. DOyHKUUU
opraHoB u cucrem opraHoB. Kapkac pacrennit. J[BrmkeHue
MHOTOKJIETOYHBIX PpAaCTEHUW: Tpomu3Mbl U Hactuu. [lornomenue
BOJbI, YIVIEKMCIIOTO ra3a U MHHEPaAJIbHBIX BEILIECTB PACTCHUSIMMU.
Hpixanue pactenuil. uddysus razoB uepe3 MOBEPXHOCTh KIETKH.
TpancnopTHbIe CUCTEMBI pacTeHM. Beinenenne y pacrenuil. 3anmura
y MHOTOKJIETOUYHBIX pacTeHui. Kyrukymna. CpencrtBa macCUBHOM U
XUMHYECKOM 3aUThl. OUTOHIIUIEI.

Paznpaxxumocts M peryisnus y OpraHu3MoB. PasgpaxuMocTs U
peryJisiys y MHOTOKJIETOUHBIX pacTeHUU. POCTOBBIE BellecTBa U UX
3HAYECHUE

4.5

MHOT0OKJICTOUHBIC ’)KUBOTHBIEC. B3anMocBs3b yacTeu
MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB
MHOTOKJIETOYHOTO opraHu3mMa. OpraHu3sMm Kak €IuHOE IIEJIOe€.
I'omeocTa3. TkaHU ;KMBOTHBIX M 4eJIOBEKa. THIIBI )KUBOTHBIX TKAHCH:
SIUTEINaIbHAs, COCJIMHUTEIIbHAS, MBIIIICYHAs, HEpBHAs.
OcobeHnHocTH CTpOCHHS, (YHKIUH W PACHOJIOKEHUS TKaHEH B
OpraHax )KUBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBbl OpPraHOB >KMBOTHBIX. DYHKIHMM OpPraHoB H
cuctem opraHoB. Omnopa Tena opraHu3MoB. CKeneTbl 0JJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbBIi U BHYTPEHHUH CKeEJeT.
CtpoeHue 1 TUTBI COEAMHEHUS KOCTEH.

JIB>KEHHE MHOTOKJICTOYHBIX JKMBOTHBIX. IlWTaHuE JKUBOTHBIX.
[IuTanne MO3BOHOYHBIX XHUBOTHBIX. [[pIXaHWE >KUBOTHBIX. KoxkHOE
npixanue. XKabepHoe U JIero4HOe JbIXaHUE.

JIpIxaHue MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIIMOHHOE YCIOKHEHUE
CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cUCTEMaA
yejgoBeKa.  MeXaHu3M — BEHTWISALMM  JIETKUX |y [OTHL W
MJICKOIUTAIOIKUX. TpaHCHOPT BEIIECTB y OPraHu3MoB. TpaHCTIOPT
BCIIECTB Y JKUBOTHBIX. KpoOBEeHOCHass cucTeMa M €€ OpraHbl.
KpoBeHocHass ~ cucrema  MO3BOHOYHBIX  KHUBOTHBIX.  Kpyru
KPOBOOOPAIIECHHUS. OBOJIOIIMOHHBIE  YCIOKHEHHSI ~ CTPOEHUSA
KPOBEHOCHOM CHUCTEMBI IT03BOHOYHBIX JXMBOTHBIX. Bblneinenue y
opraHu3MoB. Beinenenue y kuMBOTHBIX. COKpaTUTENIbHBIE BaKyOJIH.
Opransl  BbieneHuss. CBsi3b MOJOCTH Telda C KPOBEHOCHOW U
BBIJICIIUTEIIBHON CUCTEMaMU. BbliesieHre y TO3BOHOYHBIX )KUBOTHBIX.
3ammTa 'y MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpoBBI U  uX
MNPOU3BOAHBIE. Pa3iapakuMoCTh U peryisanus y OpraHU3MOB.
PaznpaxxumocTh 'y  OJHOKJIETOYHBIX  OpPraHU3MOB.  TakCHCHI.
PaznpaxxumocTte W perynsiiuss y MHOTOKIETOYHBIX PACTEHHM.
PocTtoBeie BelecTBa 1 X 3HAUYCHUE.




HepBHas cucrema u peduekTopHas peryisiius y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucreMa W €€ OTAENbl. JBOJIOLHOHHOE
YCII0KHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI y JKUBOTHBIX.

Pa3paboTka anroputmMoB M mporpamMm A 3QPeKTuBHOU
(GYyHKIMOHAIBHOM ~ aHHOTAMM  T'€HOMOB, TPAHCKPUITOMOB,
IPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUH, KUBOTHBIX
U 4eJIOBEKa

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLC

5.1

Oprasbl ¥ CUCTEMBbI OPraHOB 4eyioBeKa. OTaesbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc wu pednekropHas agyra.
besycnoBHbie U ycioBHBIE pediiekchl. ['ymopanbHass peryasuus u
SHJIOKpMHHAsg  CHUCTEMa > KMBOTHBIX M  4enoBeka. JKenessl
SHIOKPUHHOW CHUCTEMbl W WX TOPMOHBL. [[elcCTBME TOPMOHOB.
B3auMocBsI3p HEPBHOM UM 3HIAOKPUHHOM cucteM. [mmoranamo-
runodpuzapHas cucrema. Pedmekc u  peduiekropHas — ayra.
besycnoBHbIe U yciioBHBIC PedIICKCHI

5.2

3amura opraHu3Ma oOT OojesHeil. MMMyHHas cuctemMa YerloBeKa.
Knerounslii ®  TymMOpaJdbHBIM = MMMYHHTET.  BpOXICHHBIN,
NpUOOPETeHHBIN crenupUuYecKuii UMMYHUTET. Teopusi KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Opnux, @.M. bepuer, C. Tonerasa).
BocnanurenbHble  OTBETBI  OpraHu3mMoB. Poib  BpOXKAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUIN

5.3

KpoBenocHas cucrema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYIbI U
KpoBb. Kpyru kpoBooOpamenus. PaboTa cepama u ee peryssius

5.4

Jlpixanue yenoBeka. [uddys3us razoB dyepe3 MOBEPXHOCTh KIIETKHU.
JpixaTenbpHass cucTteMa 4YeynoBeka. JlpIxaTenbHass TOBEPXHOCTb.
Perynsanus npixanus. J{prxatenbHbie 00beMbI

5.5

[TumeBapurensbHas cucrema 4desoBeka. OTIenbl NUIIEBAPUTEIBLHOTO
Tpakta. llumeBapurenbHble  Kene3bl.  BHYTpUIIONOCTHOE U
BHYTPUKJIETOYHOE ITUILIEBAPECHUE

5.6

[TokpoBbl w wux mnpousBogHble. OpraHbel BbIIeICHHS. [loukw.
Crpoenue u pyHKIHOHUpOBaHUE HepoHa. DUIBTpaNUs, CEKPEIHS U
oOpaTHOE BcachlBaHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIACIICHUSI.
OO0pa3zoBaHne MOYH y YEIOBEKA

5.7

JIBueHue yenoBeka: MplilieyHas cucrema. CKeJIeTHbIE MBIIIIBI U UX
pabota. CTpoeHHE U TUITBI COSTUHEHUS KOCTEH




Teopus 3Bosronmu. Pazsutre )xu3Hu Ha 3emiie

6.1

OpomonmonHas teopus Y. [lapeuHa. 1Ipeanocsuiku BOSHUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aedatesbHoCTh Y. JlapBuHa.
JIBwkymue cwibl 3BomonMu BujpoB mo Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh  Pa3MHOXEHMUS  OPraHuU3MOB,  HAaCJICICTBEHHAas
U3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenue  cuHTeTMYeckor  Teopuu  dBodwoiuu  (CTDI).
HelitpaneHass Tteopusa »sBomoonuu. CoBpeMEHHas dSBOJIOIUOHHAS
Ouosnorus. 3HA4Y€HHE DSBOJIOLMUMOHHOW TEOpUH B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU KapTUHBI MUpa

6.2

[lonynsuus Kak sneMeHTapHas eAuHuLa 3BoJroIuu. COBpEMEHHbIE
METOJIbI  OIIEHKM TEeHETHYECKOro pa3HooOpa3us U CTPYKTYpHI
nonyisiui. M3Menenne reHooHIa MOMYJSALUUMA KaK 3JIEMEHTapHOE
SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TE€HETHYECKOro paBHOBecHs JIxk.
Xapau, B. Baitn6epra.

OnemeHTapuble  (akTopbl  (ABMXKYIIME  CHJIBI)  DBOJIIOIUU.
MyTtanuonnbsiii  mporiecc. KoMOuHathBHAs W3MEHUYWMBOCTH. Jlpeitd
TEHOB - CIIy4allHble HEHAIIPaBJICHHbIE U3MEHEHHUs YacTOT aJuleliei B
nomynsiusax.  Oddexr  ocHoBarens.  Mwurpanuu.  M3omsnus
nomyJsui: reorpaduyeckas (MPOCTpPAaHCTBEHHAs), OMOJOTHYECKas

(penpoyKTUBHASA).
EcrectBennsiit 0TOOp - HampaBisomui GakTop dBoTONHH. DOPMBI
€CTEeCTBEHHOTO orbopa: JIBIDKYIITUH, CTAOMITM3UPYIOLTUH,

paspeiBaroIuil (Tu3pynTuBHBIN). [TomoBoit oT6op.
[Iprcnoco6IeHHOCTh OPraHU3MOB KaK Pe3yiIbTaT MHKPOIBOIOIUH.
Bo3nukHOBEeHHE TpPHCTIOCOOICHUNH Y OpraHu3mMoB. Apomopdo3bl U
uauoanantauuu. llpumepsl mpucnocoOJieHH y  OpraHHU3MOB.
OTHOCUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u crtpykrypa. BumoobpasoBaHue Kak pe3yabTaT
MUKPOIBOJONHH. M30ms1us - KIo4eBoil ¢hakTop BUA00Opa30BaHUS.
[lytu wu crnocoObl  BUA000PA30BAHUS: aJIonaTpU4YeCcKoe
(reorpaduyeckoe), CUMIIATPUUECKOE (3K0JIOTHYECKOE),
"MrauoBeHHoe" (monuriouau3anus, rudpuanzanus). JJIUTENTbHOCTD
ABOJIIOLIMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp 3BosIIOIIMOHHON OHONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHsl OuopazHooOpa3usi. MHUKPOIBOJIONUS U  KOIBOJIIOIUS
Mapa3uToB U UX X035ieB. MexaHu3Mbl POPMUPOBAHUST YCTONYMBOCTH
K aHTHOMOTHUKAM U CIIOCOOBI O0PHOBI C HEM




6.3

Metoapl u3ydeHHus: MakpodBOItOLUHU. [laneoHTONOrMYECKHE METOIBI
u3ydeHus: sBomonuu. Ilepexoansie (GopmMbl M (PUIOreHETHUYECKUE
PSAZIbI OPTaHU3MOB.

buoreorpaguueckue Meroasl u3yueHus sBoiouud. CpaBHEHUE
dbaopel u dayHel MaTEepUKOB U OCTPOBOB. buoreorpaduueckue
oOnactu 3eMiu. BUIBI-9HAEMUKH U PEITHUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOAbI
U3Y4YeHHs] 3BOJIOLMU. ['eHeTHMuecKre MEXaHU3Mbl HBOIIOLUHU
OHTOT'€HE3a U MOSBIICHUS 3BOJIIOLIMOHHBIX HOBILIECTB. | OMOJIOTHYHbIE
U aHAJOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3MBI.
MounekynsipHO-TeHETUYECKHE, OHMOXMMHUYECKHEe W MaTeMaTH4eCKue
METOJIbl M3yuYeHHUs HBOMIOIMU. ['oMonoruyHbie reHsl. CoBpeMeHHbIe
METOJIbl MOCTPOCHHS (PUIOTEHETUYECKUX JIE€PEBbEB. XPOMOCOMHBIE
MYTAallMH U SBOJIIOIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBmia) dBoyroiuu. HeobpatumocTs
SBOJIIOIMHU. AJanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIIUU

6.4

Hayunbie rumnotessl MpoUCXOXKISHUS XKU3HU Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayyHble TpPEACTaBICHUS O 3apOKICHUM KU3HU
(kpeanmoHu3M). ['Unore3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HHU U
ee onpoBepxkenue onbiTamu @. Penu, JI. Cnannanuanu, JI. ITactepa.
[IpoucxoxieHre KU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHudeckod HBomounu. IlnanetapnHas
(reonoruyeckas) IBOJIONUSA. XUMHUYECKas IBOJIOIUA. AOHOTCHHBIN
CUHTE3 OpraHMYECKUX BeHlecTB M3 Heopranmdyeckux. OmbiTr C.
Mumiepa u I'. FOpu. OOpa3zoBaHue NOTUMEPOB U3 MOHOMEPOB.
KoanepBathas runore3a A.M. OnapuHa, rumnore3a NEPBUYHOTO
oynpbona JIk. XonjaeitHa, reHeTmdeckas rumore3a [. Memrepa.
PuGosumbr (T. Yex) m rumoresa "mupa PHK" V. T'mnbepra.
®opmupoBaHue MeMOpPaH U BOSHUKHOBEHUE MMPOTOKIETKH.

Ucropus 3emiin 1 MeTobl €€ u3yueHus. Mickonaembie oprannyeckue
octatku. ['eoxpoHonoruss u ee wmeroabl. OTHOCUTENbHAS U
abcomoTHass reoxpoHojorusa. ['eoxpoHonoruyeckas MIKajia: SOHBI,
3pPbl, IEPUOBI, STTOXH.

Hauanpnpie 3Tanel  oprannueckor 3Boironuu. llosBieHue u
3BOJIIOLUSA MIEPBBIX KJIETOK. OBOJTIOLUS MeTaboIu3Ma.
Bo3nukHoBeHue mnepBbriX 3KocucTeM. CoOBpeMEHHbIE MHUKPOOHbIE
OWOIJIEHKH KaKk aHajlor TepBBIX Ha 3emiie  COOOIIeCTB.
CrpomatonuTsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenne  sykapuotr  (cuMOUOreHe3).  DBOJIOLMOHHOE
MpoucxoxjaeHue BuUpycoB. IIpoucxoxkaeHue MHOTOKIECTOYHBIX




OpraHn3MoOB. BO3HMKHOBEHME OCHOBHBIX TPYII MHOTI'OKJIETOYHBIX
OpPraHU3MOB.

OcHOBHBIE JTambl JBOJIOUMM  BBICIIMX pacTeHuil. (OCHOBHBIE
apomopdo3sl pacteHuid. Beixon pacteHuit Ha cymry. [losiBienue
CIIOPOBBIX PACTEHUM M 3aBOE€BaHUE MMM CcylId. CEMEHHbBIE PACTEHUSI.
[IponcxoxaeHne BETKOBBIX PACTECHUN.

OcHOBHBIE OdTambl  3BOJIIOLUMU  JKMUBOTHOTO MHpa. (OCHOBHBIE
apoMopdo3bl KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuili B3pbIB -
NOSIBJIECHWE COBPEMEHHBIX THUIIOB. [lepBble XOpIIOBBIE MKUBOTHBIE.
XKuzsb B Bogie. DBomtonus no3BOHOUYHBIX. [Iporcxoxnenne ampuouit
u pentuiuil. [IpoucxoxaeHne miekonuTaromux U nrul. [IpuHiun
KmoueBoro  apomopdosza.  OcBoeHwe  OECMO3BOHOYHBIMU U
NIO3BOHOYHBIMU KUBOTHBIMHU CYIIH.

PaszButre xu3HM Ha 3emMIIe IO ApaM U IepuoaaM: apxeil, mpoTepo3oHu,
najxeo3oi, Me3030M, KaitHo30i. OOmias XxapakTepucTUKa KiIMMara |
reoJIOTMYeCKUX ImpoueccoB. llosiBleHHe M pacuBET XapaKTEPHBIX
OpraHu3MoB. Yrieo0pa30oBaHUE: €r0 YCIOBHUS U BIUSHUE HA Ta30BBIM
coctaB aTMoc(hepsl.

MaccoBble BBIMMpPAaHHS - OKOJOTMYECKHE KPHU3UCHI IIPOLUIOTO.
[IpyuuHBl U CHEACTBUS MAaCCOBBIX BbiMUpaHUl. COBpEMEHHBIN
HKOJIOTUYECKUIN KPU3HUC, ET0 OCOOEHHOCTH

6.5

Pazgensl w  3agaum  a”HTpomosiorud. MeToabl  aHTPOIOJIOTHHU.
CraHOBIIEHME TPEACTAaBICHUM O MPOUCXOXKICHUU  YEIOBEKA.
CoBpeMeHHbIE HAyUYHbIE TEOPHUHU.

CxoacTBO 4elloBeKa C >KMBOTHBIMH. (CHCTEMaTHYECKOE IOJIOKEHUE
yenoBeka. CBHUAETENBCTBA CXOJCTBA YEJIOBEKA C IKUBOTHBIMH:
CpaBHUTEIBHO-MOP(OJIOTHUECKUE, IMOpHUOTIOTHYECKHE, (PU3HOIOro-
onoxumudeckue, nmopegaeHueckue. OTINYUs YeloBeKa OT )KUBOTHBIX.
[IpssMOX0XI€HME W KOMIUIEKC CBSI3aHHBIX C HUM THPH3HAKOB.
Pa3BuTre ronoBHOro Mo3ra ¥ BTOpOl CUTHAJIBHOW CUCTEMBI.
JBuwxymme cunbl  ((pakTopbl) aHTpOMOreHe3a: OWOIoTHYecKue,
comuanbHble. COOTHONIEHHE OWOJIOTMYECKUX U COIMATBHBIX
(bakTOpOB B aHTPOTIOTEHE3E.

OCHOBHbBIE CTaJuU AaHTPOINOreHe3a. ABCTPAJIONHUTEKU - JBYHOTHE
npeaku aoaecd. YenoBek yMelblid, NEpBbIE W3TOTOBICHUS OpPYAUU
Tpyaa. UesoBeK NpAMOXOASIINN U EPBBIA BBIXO/I JIFOAEH 32 TIPEIEIIbI
Adpukn.  YenoBexk  reijenbOeprckuii - OOmME  TIPENOK
HEAaHJEPTAIBCKOTO YEJIOBEKAa W 4YEJIOBEKAa pa3zymMHOro. Yenosek
HEAHAEPTAIbCKUNA KaK BHJI JIIOAEH XOJIOJHOrO Kinmara. YenoBek
pa3syMHBIA COBPEMEHHOIO THIIA, JECHHCOBCKUM YEIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a npeneiamMu AQpuKH.




DOBONIOLHMSA COBPEMEHHOro 4ejoBeka. EcTecTBeHHbIH 0TOOp B
MOMYJSAUUAX YenoBeKa. MyTallMOHHBIA MPOIECC U MOIUMOP(PHU3M.
[lonynsuvoHHbIE BOJIHBI, Apeid reHoB, wmurpauus Hu "3ddexr
OCHOBATENS" B MOMYJISIUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. Ilowatue o pace. bonemme  pacsl:
€BpOIeOuIHAs (eBpaswmiickas), aBCTPAJIO-HETPOUTHAS
(9KBaTOpHUaIbHasl), MOHIOJIOMIHAS (a3UaTCKO-aMepUKaHCKasi). Bpems
U IIyTH pacCesieHUs 4YeJioBeKa Mo IjaHeTe. EAMHCTBO YenoBeYecKux
pac. Hayunas HecocTosiTenbHOCTh pacusma. [Ipucnoco6ieHHOCTh
YelloBeKa K pa3HbIM YCJIOBHSM OKpyKarouied cpeasl. BrausiHue
reorpadudeckoil cpenbl u apeiida TeHOB Ha MOPQOJOTHIO U
($u3HOI0rUIO YeoBeKka

7 DKOCHUCTEMBI U TPUCYIINE UM 3aKOHOMEPHOCTH

7.1 |Pa3pmensl u 3axaun 3kos1oruu. CBA3b KOJIOTUU C IPYTUMH HAYKaMHU.
Metonbt skonoruu. IloneBbie HaOmOAEHUSA. ODKCIEPUMEHTHI B
SKOJIOTHUU: TPUPOJIHBIE U JlabopaTtopHble. MonenupoBaHue B
JKOJOTHUH. MOHUTOPHUHI  OKpYXalIIell  CpeAbl:  JIOKAJIbHBIM,
PETrHOHABHBIN U TJI00AIBHBIN

7.2 |Oxonornueckue (HakTOpsl U 3aKOHOMEPHOCTH MX JEHCTBHSL.

Knaccudukamus  skomornueckux  (akrtopoB:  abHOTHYECKUE,
Oouotnyeckue, aHTpororenneie. OOIIMe 3aKOHOMEPHOCTH JIEUCTBUS
skonorudeckux axroposn. [Ipasuno munumyma (K. [npenrens, HO.
JIubux). TomepaHTHOCTh. IBPUOMOHTHBIE W  CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckne (Qaxtopbl. CBET Kak d3KOJOTHYECKHM (akTop.
JlericTBUE pa3HBIX YYACTKOB COJIHEYHOTO CIEKTpa Ha OpPraHU3MBL.
DKOJIOTMYECKHE TPYIIbl PACTEHHI W JKMUBOTHBIX MO OTHOILIEHHUIO K
ceery. CurHanbHas poib cBeta. @oronepuoausm. Temieparypa Kak
sKoJoruueckuii Qakrop. JlelicTBue TeMmmepaTypbl Ha OPTraHU3MBbI.
[lolikmoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHnocth kak skonorudeckuit paxrop. [Ipucrnocobiaenus: pacteHui
K TOAJepKaHuio BoaHoro OanaHca. Kmaccudukammst pacTeHuid 1o
OTHOILIEHHIO K Boje. lIpucnocoOneHus >KMBOTHBIX K H3MEHEHHUIO
BOJHOT'O PEKUMA.

Cpenbl oOuTaHHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAS,
NOYBEHHas, TJNyOWHHAs TMOJMOYBEHHAsl, BHYTPUOPraHU3MEHHAsl.
OU3NKO-XUMUYECKHE OCOOEHHOCTU CpeJl OOWUTaHHUS OpPraHU3MOB.
[Tpucnoco6yienus: opranu3MOB K )KM3HH B Pa3HbIX Cpejiax.
buonornueckue putmbl. BHenHMEe 1 BHyTpeHHUE PUTMBL. CyTOUYHBIE




U roauuHble puTMbL. [IpHcnocoOIeHHOCT OPraHu3MOB K CE€30HHBIM
M3MEHEHHUSIM yCIIOBUM KU3HH.

XKuznennsle (opmbl opranu3smoB. [loHsTHE O XKHU3HEHHOU QopmMme.
XKuznennsle HopMbl pacTeHHI: 1€peBbsl, KyCTAPHUKH, KYCTAPHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OCOOEHHOCTH
CTpoeHus U 00pasa KU3HMU.

buotnyeckue ¢akropel. Buabl OMOTHYECKHMX B3aUMOJECHCTBUIA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢gopmel. [lapazutusm,

Koomepamusi,  MyTyaIu3M, KOMMEHCAIU3M  (KBapTHUPAHTCTRBO,
HaxJieOHn4ecTBO). HeTpoduueckue B3ammoaeicTBUs (TOMHUYECKUE,
dbopuueckue, dhabpuueckue). 3HaueHue OMOTUYECKUX

B3&PIMOII€I>1CTBHI>1 oA CYHICCTBOBAHUA OpraHmsMoB B  CpCIC
obOHUTaHMA. HpI/IHIII/IH KOHKYPCHTHOTO UCKIIFOYCHUA

7.3

DKOJOTUYECKHE XapakTepucTuku mnonyiasiuuu. [lomymamus kak
Ouosioruveckasi cucteMa. Pojib HEOMHOPOTHOCTH Cpebl, PUBHIECKUX
OapbepoB M OCOOEHHOCTEH OWOJOTrMM BUAOB B (HOpMUPOBAHHUU
MPOCTPAHCTBEHHOW CTPYKTYphl nomnyisinuid. OCHOBHBIE MOKa3aTeln
NOMYJIALIMK: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M IOJIOBas
CTPYKTypa, PpOXKIAAEMOCTh, MPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTpaus.

Dkosioruyeckass CcTpykrypa mnomyisuud. OIeHKa YUCIEHHOCTH
nonyaanu. JluHaMuKa MOMYJSILUM U €€ peryisuusd. buotnueckuii
NOTEeHIMAA MNONyJsiuuu. MoJenupoBaHue AWHAMUKHU MOIMYJISIUU.
KpuBbsie pocta umciaeHHOCTHM mnonyiasauuu. KpuBble BbIKUBaHUS.
Perynsnust 4ucneHHOCTH MOMYJSIHN: poib (AaKTOPOB, 3aBUCSIIUX U
HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTUYECKHE CTPATErUU BUAOB (T- U
K-ctparerun).

[lonsiTue 00 5sKonormyecko Hume Buga. MecTooOuTaHue.
Muoromepnass mozens skojorudeckor Humm JIx.M. XatumHCOHA.
Pa3zmepsl skonmorndeckoit Humm. [loTeHnuanbHas U pearn30BaHHAsA
HUIIN.

Bung kak cucremMa mnomynamuid. Apeansl BUAOB. Buasl u ux
KU3HEHHBbIE CTPATETrMU. 3aKOHOMEPHOCTH TIOBEACHUS M MHIpaluid
KUBOTHBIX. Buonornueckue nHBa3uu 4yKEPOIHBIX BUIOB

7.4

CoobmectBa oprann3mMoB. brorieHo3 u ero ctpykrypa. CBsizu MeXy
opraHu3MaM B OHOIIEHO3€. DKOCHCTEMa KaK OTKpbITas cHCTeMa
(A.Ix. Tencnu). OyHKIMOHAIBHBIE OJOKA OpPraHU3MOB B
AKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckne 1enu u ceTd. AOHOTHYECKHE OJIOKU
skocucteM. [louBbl U Uikl B 3KOcucTemMax. KpyroBopor BeliecTB U




MIOTOK PHEPTUU B IKOCUCTEME.

OCHOBHBIE TMOKa3aTeld 3JKOCHUCTEMBL. bHoMacca W MPOIYKIHUS.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, OMOMACCHI U DYHEPTHH.
HamnpapiienHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CYKIECCHH.
[lepBuuHble W  BTOPUYHBIE CYKIECCMM M  HUX  IPUYUHBL
AHTpONIOTEHHBIE  BO3JCHCTBUS Ha  cykineccun. KimmakcHoe
cooO1ecTBo. bruopasHooOpasue U MoaHOTa KPYroBOpPOTa BEIIECTB -
OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Tpuponnsie 9KOCHUCTEMBI. AHTpPOTIOTCHHBIC 9KOCHUCTEMBI.
ArposkocucteMa. ArpoiieHo3. Pa3nuuus Mexay aHTPONOTE€HHBIMU U
MPUPOTHBIMU SKOCUCTEMAMH.

YpOoskocuctembl.  OCHOBHbIE  KOMIIOHEHTHI  YpOOIKOCHUCTEM.
l'opoackas diopa u dayna. CunaHTponuszanus ropojcKoi ¢dayHsbI.
buonornueckoe u XO3IMCTBEHHOE 3HAYEHUE arpo3KOCHUCTEM U
ypOo3kocucTeM.  3aKOHOMEPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX
B3aUMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[TepeHoc »HEpruM W BEIMIECTB MEXKIY CMEXKHBIMH SKOCHCTEMaMHU.
Y CTONYMBOCTh OPraHU3MOB, TMOMYJSIUA M IKOCHUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOMNOTE€HHBIX BO3ICHCTBUMN

7.5

buocdepa - obmieruianerapHas 000j04ka 3eMiH, TJ€ CYIIECTBYET
WM CylIecTBOBaja xu3Hb. Yuenue B.M. Bepuaackoro o 6uocdepe.
O6nactu 6uocdepsl u ee coctaB. XKuBoe BelecTBo OMochepsl U ero
byHKIMH.

3aKOHOMEpPHOCTH  cyllecTBoBaHus  Ouocheprl.  OcoOeHHOCTH
ouocdepsl Kak 1I100aIbpHON PKOCUCTEeMBI. [[MHaMUYecKoe paBHOBECHE
B Onocdepe. KpyroBopoTsl BemeCcTB U OMOTCOXUMUYECKHUE ITUKIIBI
(yrimepona, azora). PUTMHUUHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTh Ouochepnl. [lonstue o O6uome. OcCHOBHBIE OMOMBI
CyIIW: TYHJpa, XBOWHBIC Jieca, CMEIIaHHBIE M HIUPOKOJIUCTBECHHBIC
jeca, CTENH, CaBaHHBI, MYCTHIHU, TPOMHUYECKUE JIeCa, BHICOKOTOPHS.
Knumar, pacTUTenbHBIN U )KUBOTHBIN MUpP OMOMOB CYIITH.

CtpykTypa W (yHKIMS XUBBIX CHCTEM, OIEHKA WX PECYpPCHOTO
noTeHnuana u 6unochepHbrx GyHKIIit

7.6

DKOJIOTMYECKHE KPU3UCHI U UX NMpUUMHBL. Bo3aelicTBre yenoBeka Ha
omocdepy. 3arpsa3HeHHE BO3MyITHOW cpeapl. OxpaHa Bo3ayxa.
3arpsi3HeHre BOHOM cpeibl. OXpaHa BOJHBIX pecypcoB. PaspyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIBHBIA WU KMBOTHBIA MUD.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIHUIIBI
oxpanbl npupojsl. Kpacusie kauru. Ocobo oxpaHsieMble TPUPOIHbBIE
tepputopuu (OOIIT).




Boranndeckune caapl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPHHIUIBI YCTOHYMBOTO pa3BUTHS UEJIOBEYECTBA U
npupoAsl. PanuoHanpHOE MPHUPOAONOIL30BAHUE W COXpPaHEHUE
OMOJIOrMYECKOT0 pa3HOOOpa3ust 3eMiu
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