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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO OJATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LEAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero o6pazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielnu(puKe
Ouosiornu, €€ 3HAYCHUW B TIO3HAHUM S>KUBOM MPUPOABI U OOECTICYCHUU
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o 1elix, 00 o0uel cTpaTeruu
oOy4deHuUsl, BOCTUTaHUS U Pa3BUTHS 00yJarOIUXCs CPEACTBAMHU yUeOHOTO MpeameTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenesieHue Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IMOCIeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepuaia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
o0y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTH/Y4eOHBIX JCHCTBUN 00y4alolUXCsl IO OCBOCHHUIO COJIEP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHHU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS IKOJIOTUYECKH 11€71€CO00pa3HOro
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU Cpele, aHaIu3a BIIHUSHUS XO3MCTBEHHOU
NEATEIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorusy NpoaIUKTOBaHO HEOOXOIUMOCTHIO 00ECIICUeHHS YCIOBUH JJIsl pEIICHUS



OJIHOM M3 aKTyallbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTrHYECKOro o0Opa3oBaHus, KOTOpPas
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIUMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3alldd M HBOJIOLUHU, CO3JAET
yCIOBUS  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONOTUS UMEET TAKXKE JJIsl pEIIeHUs] BOCIUTATENIbHbBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HHTETpAaIlMM OWOJIOTHYECKUX 3HAHUHU C
NPEJICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaduu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4YeOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKAHUS, MPEICTABICHHOTO B MpOrpaMMe IO
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM O0Oyd4aroluecs AOKHBl OCBOUTH 3HAHUS M YMEHUS, 3HAUMMBIC [JIS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITY>KaT OCHOBOM /i1 (hOPMHUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOrMHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
Hay4yHOro no3HaHus», «Knerka kak Ouosiormueckas cucrema», «OpraHu3zM Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXcs TMO3HABATEIbHBIX, HHTCIUICKTyIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHSATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHU U OIBITA, MOJIYYEHHBIX MPU U3YUCHHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JACSATEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIEeTI0BaHUM;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM IS
OLICHKH IOCJICICTBUN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPY’KAIOLIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAayYHbIE IPEAMETHI.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMKMCAHHUE,
U3MepeHue, Kiaccuukauus, MOJEIUPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUUYHBIX METOJOB MPH
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IIPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OalaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
byHKITUN OEIKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kierke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpana, Mosekynbl JIHK kak renernueckuit ammapar, cucTema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[TpoucxoxxaeHne MHUTOXOHAPUN M TuIacTUA. Bumabl mmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaropubiii eHTp kiuetku. CTpoeHme snpa: suepHas o00J0dYKa,
KapuoIlJa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

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

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYeCKui OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBas (¢a3bl (¢GoTocuHTe3a. Peakuun
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HAaUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIHPOBAaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, Wiu >KU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI PA3MHOXKEHUA W  HWHJIMBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

DopMbI pa3MHOKEHUS OPTaHU3MOB: OecIoyioe U MmoyioBoe. Bubl 6ecnosnoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHmii. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kineTku Oaxkrepuit», «CTpoeHHE TIOJIOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOMIETO», «SMIeKIeTka MIIEKONUTAromero», «Kapuoknue3 B KIeTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-allUIuKanus «J/lenenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazsutus reHeTuku. Pons nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpugHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH pacIleIIeHHs TpU3HaKkoB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUA.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cueruieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHibl K3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAN(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYUHBI MyTaluil. MyTtareHHsie (pakTopshl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: F'eHEaJIOrnUeCKUi, OJIM3HEIIOBBIN, IUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEJACTBEHHOW MPEeapacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEJIOTBPAICHUH U JICUCHUU TeHETUUECKUX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabnu1el u cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTeHEeTUYEeCKas
OCHOBa», «3aKOH pacUIEIVIEHUS U €T0 IUTOI€HETUYECKAsI OCHOBAY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacCTeHHH, )KUBOTHBIX U 4esoBeKa», «['eHeruka mona», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLEIUIEHHOTO C IOJOM», «KapHOTHIBI 4YellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-anmuIMKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. «AHanu3 MyTauuil y Apo30QuiIbl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaAeHHe CENEeKIUH U JOMECTHKALIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0kKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pAacTeHUid U KUBOTHBIX. OneHka sKcTtepbepa. bruszkopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIMIUIOUIOB. JIOCTHKEHUS CENEKIMN PACTEHU, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONIPOIYKTHUBHBIX CEJIBCKOXO35MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonaus», «OO0BEeKTH OHOTEeXHONOTHUNY», «KieTouHble KyJIbTYpel H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIKCHHS CEJICKIIMU PAcTeHU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[Ipennochiniku BO3HUKHOBEHUS SBOJIOINMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieoOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbLHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTH PECYPCOB, HEOINPEIEIEHHAs] M3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHWBHAsT W3MEHYMBOCTH. [lOMymsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30s1us U MUrpanusi.

EcrectBennsiit orbop — HampaBisoomuid (akrtop 3BoaOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h03bl U HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHM:  (puieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HeclnelNHaIM3UPOBAHHBIX NMpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAs pagualysl.

JdeMoHCcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wamoamanrtanum», «OOmas aereHepamusy,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipytra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUM Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpadguueckass kapra wMwupa, Kouiekius «DoOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp ammukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4dHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BoJonMU. HavanbHbie ATambl
ouonorudeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg Hpbl. llaneoszoiickas 3pa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOre€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKA KJIMMaTa U reoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Talibl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKHNE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBmxyiue cuiibl ((hakTopsl) aHTponorenesa. HacneacrBeHHas U3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomdamui, Yenosek HeanaepranbCKuh, Yenosek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupelr u cxembl: «Bo3HukHOoBeHHEe COJIHEUHOUW cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTajabla, KPOMAHBOHIA), CIIECNKH WU
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

[IpakTuueckast padora Ne 1. «/3yueHue ncKomaeMbIX OCTATKOB PAaCTEHUN U
KUBOTHBIX B KOJUIEKLIUSX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJjau ¥ pasJeibl 3KOJOTUA. MeTobl 3KOJOTHYECKUX
UCCJIEeI0BAaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOJIOTrMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUIM: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJICEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Tomyisuud. OCHOBHBIE MOKa3aTesn
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4uciaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «@Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdomornyeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHI0Bas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MIOKA3aTeM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIMU, YHUCICHHOCTH, OuoMacchl. CBONCTBA HSKOCUCTEM: YCTOWYHBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero (Qgynkuuu. OcobeHHoctn Ouocdepbl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOJOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECYypCaMU U UX UCIONb30BaHue. JlocTHKeHUs: OMOJIOTUM U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKOJOTHYECKAs MMHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3JICUCTBUA HA MPUPOAY», « BadkHENIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «llouBa — BakHeias cocTaBistonias ouocheps,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  3ddexT»,  «DakTOpHI
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoae».

O6opynoBanue: Mojaenb-ammuKanus «TunudaHble OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K PA3HBIM SKOJIOTMUECKUM T'pyInaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHSIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
bBNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K OOy4YeHHIO  OHWOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTM B COOTBETCTBUHM C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JUYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yNbTaThl OCBOCHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PacCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUUM Y4yeOHBIX M T[O3HABATEJbHBIX 3aJlad, BbBIIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHNUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOHl SI3bIK M KYJIBTYpYy, MPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peau3alius 3J0poBOro u 0€30mMacHOro oopasa )Ku3HHU (30pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI UHIUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3iu4yHbIM cepaM MpoecCHOHANBLHON AESITeNbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aJBHOTO XapakTepa JKOJOTHMYECKHX MpoOJIeM M IMyTed ux
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHUYECKOU NEATEIBHOCTHA YKOJOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpY)KAloUIeM MHpE KaK O €AMHCTBE MPHUPOJbI, YEIOBEKa U
oOmIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHnss HOBOTO YpPOBHS pa3BUTHS MEIMLIMHBI, CO3/aHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCIOJIb30BAaHUIO HPUPOJHBIX PECYpPCOB U (HOPMHPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
HOBBIIIEHNs OOLIEH KYyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHMSI SIBICHUM OKpY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBI0 NTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M MCCIIENOBATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yabTaThl OCBOCHHS ydeOHOTo mpeameTa «buosiorws
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS O0YJArONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISITHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITMAILHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENTbHO  (OPMYNIHMpPOBaTH W aKTyallM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATUSIMH);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, TIO
AaHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHUECKHX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATECILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUABI JICITCIBHOCTH 110 IOJYYCHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpoOBaTh 3ampPOChl U MPUMEHSTh PA3IUYHBIE METOJIbI MPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO  BbIOMpaTh  ONTHUMaNbHYIO  (GOpMY  MNpPEACTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKM W CUMBOJBI, (HOpMYJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMHU J1e/iCTBUAMMN:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAaHHOCTh MO3WIUNA APYTHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEeHUs PYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid ¢ YYETOM MHEHHUHW YYaCTHHKOB, OOCYXZaThb pEe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpOOJIeM M HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

yMETh OILICHMBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npenmera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CUTYyallMsAX, a TakKKe B peallbHbIX
KU3HCHHBIX CHUTYyallusX, CBS3aHHBIX ¢ Ouosjorueil. B mporpamme mnpeaMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATBLHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHWE OMOJOTHUYECKHMX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJOTUYECKHE TEOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. M. BaBunosa), onpenensiTe rpaHULbI UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKJy HCCIEAYyeMbIMH BEIWYMHAMH, OOBSICHEHUE IOJYUYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOrEHE3);

YMECHHE TPUMEHSTH IMOTYYCHHBIC 3HAHUSA I OOBSCHEHUS OHMOIOTHYCCKUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeIbl0 o0ecredeHus OE30MacHOCTH CBOErO 30POBBS M 30POBbS
OKPY’KaOIIUX JIFOJIeH, COOMIOCHHSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
NPUPOTHON Cpeae, MOHMMAaHHEe HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOU ounonoruu " OMOTEXHOJNOTUH  JUIS  PalMOHAIBLHOTO
IPUPOIOTIONH30BAHHS,;

YMEHHE pemiaTh OJJIEMEHTapHble TCHETHYECKHWE 3aJadyd Ha MOHO- H
IUTHOPUIHOE CKPEIIMBAHUE, CIETUIEHHOE HACJIeIOBAaHUE, COCTAaBJISATh CXEMBI
MOHOTHOPHTHOTO CKpPEUTUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpPTaHHU3MOB;

YMEHHE BBITIOJHATE JIA0OpaTOpHBIE M TPAaKTHYECKHWE padoThl, coOIrOAaTh
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MaccOBOW MH(OpMAIU, HAyYHO-TIOMYJISpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATUHHBIN armapaT OMOJIOTHUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/IEe POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOMYJAIMsA, TeHOMOHA, DBOJIONHUS, ABUXKYIIUE CHIbI ((aKTOPHI) HSBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIEMU  MUTAHWUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTMYECKUE TeopwuH (PBOJIIOIMOHHAS Teopus U.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPECISITh TPAHUIIBI UX IPUMEHUMOCTH K YKHUBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXIYy HCCICIYEMBbIMH BEIMYMHAMH, OOBSICHEHUE IIOJYYCHHBIX pPE3YyIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSALHA, MPOIYICHTOB, KOHCYMECHTOB, PEAYIICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKAa DHEPrUM B JKOCHUCTEMAax, aHTPOIOICHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITh CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYeCKue padoThl, COOIIOIATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KpPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
VIBLIC CHUTCMBL M 1 Opratiusams https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB U CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtpoubnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! BOIMOUHOHHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa M 3KOJIOTHUECKHE CHCTEMBI 9 Bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHE .10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KonTpoararic | IIpakrateckme u3yueHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJOTHYECKUX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKui cocTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 httos://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 Vraesoasl. JIMmuapl 1 Bubmiorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 H .AT®
YIICHHOBGIC KHGIOTHE https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
CrtpoeHnue s3yKkapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTIpEIiapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 06 0
MCH BCLLECTS HUIH METADOIHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
14 2 i 00
HEPTETHHCCIAH ObMEH https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KISTKU. [{enenue
KJIeTKH. MuTto3. JlaboparopHast Bu6 10K
nonroTeKa
15 6ota Ne 3 «Hab 0.5
pabotd ((HADIIOAICHILC MITTO3a B https://m.edso0.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
b K
17 Tpaucnsmus — OuocuHTe3 Oenka nomotexa 10

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omno10TBOpEHUeE.
21 JlabopaTtopHnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJEICTBEHHOCTU U NU3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTHOPHUIHOE CKpeUIUBaHue. 3aKOH
A PIA bl bubnuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleZJOBaHKe
26 npusHakoB. JJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3y4yeHnue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacnenoBanue 1 bubmmoreka [{OK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue bubnuoreka [JOK

28 . 1 0.5
MO (DUKAITMOHHOU U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psia U
BAPUALIMOHHON KPUBOI»

Hacnencrsennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHam3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE TIO

31 teMme «HacnencrBeHHOCTh U 1
M3MEHYUBOCTh OPraHU3MOBY

bu6mmoreka [JOK

32 CeneKUILA KaK HayKa H poLece L https://m.edso0.ru/863e9214

33 MeTo bl M TOCTHKEHUS CENTEKITUT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Kontpoabusie | Hpaxrireckie u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa [TOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pasBuths npeacTaBiIeHUun 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomynsius kak sJeMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITIH.
4 HI;(SOPETOPHI;}I pabora ;9 1 1 0.5 Bubmmorexa [JOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBenHbIil 0TOOP ¥ €10 (GOPMBI 1 htts://m.edso0.ru/863e9ed0
Pe3ynbratel 3BoMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onucanue

HpI/ICHOCO6J'ICHHOCTI/I opranusma nu ee

OTHOCUTCIIBHOTO XapaKTCpa»

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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Hanpasnenus u nyru

bu6mmoreka [{OK

8
MAaKpO3BOIIOLUHA https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINAN
10 Wcropus xu3HU Ha 3eMII€ U METOIbI
e€ U3y4eHus
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI 3BOJIOITUU
PaCTHTEITHLHOTO M KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHune UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOLHS YeTIOBEeKa (aHTPOIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl ((hakTops) bubnunoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajanTaluy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHriit ypok. O6001IeHHE 10
19 TeMe «BO3HHUKHOBEHHE U pa3BUTHE

JKM3HU Ha 3eMie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmmoreka [{OK

21
(baxTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
. bubnuorexa [JOK
22 paCTeHHIA U3 PA3HBIX MECT 0.5
https://m.edsoo0.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 buotnueckue dakro
HOTHHECKHE (akTOpL https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTeNN HIKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 IIpupoansle 3KOCHCTEMBI
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK

3KOCHCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuorexa [JOK
YeJI0Be4YecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600111€HUE TEMBI

34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHHK O MECTE€ W POJM OHUOJOTUU B CHUCTEME
HayYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosiornu; (PYHKIIMOHAIBHOW TPAaMOTHOCTH 4YeJOBEKa MJIA PEIICHHS

JKHN3HCHHBIX 3aJ1a4

VYMeHne packpbiBaTh COJACp)KaHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHATUN: XU3Hb, KIIETKA, OpPraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpalllEHUe HHEPruM), TOMEOcCTa3 (CaMOperyysilus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAMOBOCHPOM3BEICHUE (PETPOIYKITNS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OHOJOrHYECKHe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MmyTtarroHHas), 3akoHsl (I. Mennens, T. Moprana, H.U1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaACTh MCTOAAMHM HAYYHOI'O IIO3HAaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IPOLECCOB H ﬂBHeHHﬁ;
OpraHu3anuia n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIAY
HUCCICAYECMbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOAbBI HAa OCHOBAHUHU ITOJTYUCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHE BBIICNATh CYIIECTBCHHBIC NPU3HAKA BUPYCOB, KIETOK
NPOKapHOT W JYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  MpOLECCOB OOMEHa  BEIIeCTB U
NpeBpalleHus] dHEPruu B KIETKe, (OTOCUHTE3a, IJIACTUYECKOTO U
SHEPreTUYeCKOro  OOMEHa,  XEMOCHHTEe3a, MHTO3a,  Meio3a,
OIUIOJIOTBOPEHHSI,  Pa3MHOXKCHHS,  WHIWBUAYAIBLHOTO  Pa3BUTHS

opranusmMa (OHTOT€He3)




YMeHue NpUMEHSATh TOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHHUM, JUIS MPUHATHS MPAKTHUYECKUX
pellIeHN B TOBCETHEBHOM KM3HH B LIEJSIX o0ecriedeHns 6e301acHOCTH
CBOETO 3/10POBbs U 3/10POBbsl OKPYXKAIOIIUX JIOJIEH, COOIIOAEHHUSI HOPM
IrPaMOTHOIO MIOBEJICHUS B OKPYKAIOLIEH IPUPOJHOMN Cpe/ie; TOHUMaHKE
HEO0OXOJMMOCTH HCIIOJIb30BAHUS IOCTHKEHUIN COBPEMEHHOM Onosioruu

1 OMOTEXHOIOTHI U pallMOHAJIBHOIO IMTPHUPOAO0II0JIb30BaHUA

YMmenue pemiatb SJICMCHTAPHBIC TI'CHCTHUYCCKUC 3aJa4ud Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CHCINICHHOC HACICAOBAHUC, COCTABIIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIrBaHUs JUIA npeackKazaHus

HacCJICJOBaHHU PU3HAKOB Y OPraHnu3MoOB

YMeHue BBINOJHATH J1a0OpaTOpHblE W MPAaKTUYECKUE padoThI,
coOmofaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyTI0BaHHEM

YMeHue KpUTHYECKH OLIEHMBATh U MHTEPIPETUPOBATH MHOOPMALIHIO
OMOJIOTUYECKOTO COJIEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcToyHUKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUabl);
9THYECKHE AacCMeKTbl COBPEMEHHBIX HCCIIEOBAaHMM B OHMOJIOTHH,

MeOUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as1 6MoJIOTHYECKYI0 MH(GOPMAIUIO U3 HECKOJbKUX MCTOYHHKOB,

rPaMOTHO MCHOJIB30BaTh MOHATUHHBIN anmnapar OMOJOTrUu

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01ero o0pa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MeCTe U POJU OMOJOIMH B CHCTEME
HAY4YHOT'O 3HaHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX Yu€HBIX-OMOJIOTOB B pa3BUTHE
6uonoruy; (PYHKIMOHAJIBHOW T'PaMOTHOCTH YENOBEKa Ui pEIleHUs

JKHN3HCHHBIX 3a/1a4

YMmenue PaCKpbIBATh COACPIKAHUC OMOJIOTHYCCKHUX TCPMHUHOB U
MOHSATHM: BUJ, MOMMYJIALUA, I‘eHO(I)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL

(paxTopsr) 9BOJIIOLIMH, MIPUCTIOCOOJIEHHOCTh OpraHu3MOB,




BUI000pa3oBaHue, IKOJIOTHYECKUE (bakxTopsI, IKOCHCTEMA,
MMPpOAYLCHTBI, KOHCYMCHTEI, pCAYLICHTEI, ICIIH ITMTAHU, SKOJIOTHYCCKasd

nupaMuia, OMoreoreHos, ornochepa

YMeHue usnarath OMOJIOTUYECKHE TEOPHH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  HBOJIIOLMHK), 3aKOHBl U
3aKOHOMepHOCTH (3apospiieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), oOmOpemensATb  TPAHUIBI  UX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

VYMeHune BiaieTh METOJaMH HAyYHOTO TO3HaHUSI B OHOJOTUH
(Habmro/leHNe W OIMMCAHHME JKUBBIX CHUCTEM, IPOIECCOB W SBIICHUI;
opraHu3aisi M TPOBEICHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIBIDKGHHUE  THIOTE3bI;  BBISIBJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX Pe3yJIbTaToOB,
WCIOJIb30BAHHBIX HAYYHBIX TIOHSITHHA, TEOPHA W 3aKOHOB, yMEHHUE

JACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?;y.]'II)TaTOB)

VYMmenne BBIJICIIATh CYHICCTBEHHBIC ITPU3HAKU CTPOCHUA OHMOJIOTUYECKUX
OOBEKTOB:  BHJIOB, MOMYJSIUH, TMPOIYIEHTOB, KOHCYMEHTOB,
PEIyLIEHTOB, OMOTeONEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
HACIIEICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otOopa,
BHJI000pa30BaHMsl, TPHUCIOCOOJICHHOCTH OpPraHW3MOB, JICUCTBUS
9KOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IIEPEHOCA BEUIECTB U IOTOKA
SHEPTHU B SKOCHCTEMAaxX, aHTPOIIOTEHHBIX U3MEHEHUU B IKOCHCTEMAax
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKUX ITUKIIOB

B Onocdepe

Ymenune IIPpUMCHATDb IMOJIY4YCHHBIC 3HaHUA JJIA 00BICHEHUS
OHOJIOTHYECKUX IIpoLEeCCOB U HBJICHHI;'I, AJI IIPUHATHUA NPAaKTHUYCCKHUX
peH_IeHI/Iﬁ B MIOBCEIHEBHOM KU3HHU B IIEIAX oOecneueHus 0€30aCHOCTU
CBOCTO 340POBbA U 3J0POBBA OKPYKAKOIIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/I$[ HOpM
I'PaMOTHOT'O ITOBCACHUA B OKPY)KaIOHICﬁ HpHpOI[HOﬁ cpeac; IOHUMAHUC
HeO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ ouoa0oTHU

AT palfluOHAJIBHOTO ITPUPOAO0IIOJIE30BaHUS

YMmenue peuiaTtb 3JICMCEHTAPHLBIC OHOJIOTHYCCKHE 3aga4du, COCTaBJIATb

CXCMBI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCUCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHMe BBINOJMHATH J1a0OpaToOpHble M IpaKTHYECKue paloThl,
coOmonarh npaBuiaa npu paboTe ¢ ydyeOHbIM U JaOOpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHYECKH OLIEHUBATh U HWHTEPIPETUPOBATH MH(OPMAIMIO
OMOJIOTUYECKOTO CO/AEP)KaHU, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3iauuHbelX UcTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh riio0anbHbIe 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIECHHIO K HUM COOCTBEHHYIO
MO3HIIHIO
YMeHne co3maBaTh COOCTBEHHBIC MCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUIECKYI0 HH(POPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

TpaMOTHO UCIIOJb30BaATh MMOHSITUMHBIN arrmapar OHOJIOTHH

IHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Buosorust kak Hayka
11 buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonornu B (QopMHUpOBaHUU
' COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CrcTeMa OMOJIOTMYeCKUX HayK
Metonpl MO3HAaHUSA KUBOW MpHUpPOAbI (HAOMIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
1.2 W3MEpeHue, Kiaccuukanus, MOJCIUPOBaHUE, CTaTHCTHYECKas o0paboTka
JTAHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3alus
91 JKuBwie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHusi Omosioruu. CBOMCTBa
' OMOCHCTEM M UX pa3HOOOpasue
99 YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOUHBIMH,
' OpraHU3MEHHbBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, 61ochepHbIi
3 XUMHUYECKUH COCTaB U CTPOCHHE KIIETKU
XUMUYECKUH COCTaB KIETKA. XUMHUYECKHE DIEMEHTBI: MaKpOIEMEHTHI,
3.1 MUKpodJeMeHThl. Bonma u  muHepanbHble BemecTBa. DOyHKIMH BOABl H
MUHEpaIbHBIX BellecTB B kieTke. [lonnepxanue ocmotuyeckoro Oananca
benku. CoctaB u crpoeHue OeNKOB. AMUHOKHCIOTBI — MOHOMEPBI OEIKOB.
HezameHnMpble 1 3aMeHUMbIE aMUHOKUCIOTHL. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
3.2 CTPYKTYphl OETKOBOM MOJEKYIbl (MepBUYHAs, BTOPUYHASA, TPETHYHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornuyeckue
(GyHKIMHU OENKOB.




®epmeHTHl — Omosornueckue Katanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBINA
HeHTp, cyoctparHas crneuupudnoctb. Kodepmentsl. Butamuuel. Otinuuums

(hepMEHTOB OT HEOPTraHUYECKHUX KaTAIN3aTOPOB

3.3

VYrneBopl: MOHOCAaxXapuabl (TJIIOKO3a, pub03a M J1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JlakTO3a) W TMOJUCaXapuabpl (Kpaxmay, TJWUKOTEH, MEJUTI0I03a).
Buonornyeckue GyHKIIUN YTICBOIOB.

Jlumuapl:  TpUrIMUEpUAbl,  crepounbl,  dochomununel.  [mapodwuisHO-
ruapodoOHbIe CcBoiicTBa. buonormueckne ¢GyHKuu JmnuaoB. CpaBHEHHE

Yrij€eBo40B, OCIKOB U JIMIIUI0B KaK UCTOYHHUKOB S3HCPIUHA

3.4

Hyxnennossie kucnotsr: JJHK n PHK. Hykieotnibl — MOHOMEpBI HYKJIEMHOBBIX

kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynxinun PHK. AT®: ctpoenue
1 QyHKIIIH

3.5

Hwuronorusa — Hayka o kierke. Knetounas Teopust. MeToapl M3ydeHUs: KIETOK

3.6

Knertka xak nenoctHas xkuBas cucrema. OOlMe NMPU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi MemOpana, mojekynasl JJHK kak renernueckuii ammapar, cucrema

cuHTe3a Oeka

3.7

Tumel KJIETOK: dyKapuOTHYECKast M Tpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHYEeCKo  kieTku. Kierounas crenka Oakrepuii. CtpoeHue
AYKAPUOTHYECKOU KJIETKH. OCHOBHBIE OTJIMYHMS PACTUTEIBHOM, XUBOTHOM M

TPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphI KJIETOK — KIETOYHas CTEHKAa, TIJIMKOKaJIMKC, HX
¢dbynakuun. [Tnasmarnueckas memOpaHa, e€ cBoicTBa u pyHKImU. [{uTonmazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWbl KJIETKU: DHJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJAPHUH, TUIacTUAbL. [IpoucxokeHrne MUTOXOHJIPUH U TUlacTHI. Bumbl
wiactua. HememOpaHHble OpraHoupl KIETKU: PHOOCOMBI, KIECTOYHBIM IEHTP,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHonaoB KIICTKH. Bxmrouenust

3.9

SAnpo — perynatopHbiii neHTp KieTku. CTpoeHHe sapa: saepHas 000JI0uKa,

KapuoIuiasmMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X{I/ISHGHGHTCHLHOCTB KIICTKHU

4.1

OOmen BemiecTB, UIM MeTa0ONMM3M. AcCCUMUIAIUS (TUIACTUYECKUT OOMEH) |
TUCCUMUIIALIUSA (PHEpreTHUecKuid OOMEH) — JB€ CTOPOHBI €JUHOrO Mpoliecca
meTtabonu3ma. Tumsl oOMeHa BelecTB: aBTOTPOGHBINA U rerepoTpodHbIid. Pomb

(I)epMeHTOB B OOMEHE BCHICCTB U NPCBpAICHUN SHECPTUU B KIICTKC

4.2

®dotocunTe3. CBeroBast U TeMHOBas ¢a3bl poTocuHTe3a. Peakiun poTocunTes3a.

DddextuBHOCTh (hoTOCHHTE3a. 3HaueHHE (OTOCHMHTE3a Ui KU3HU Ha 3emiie.




Bnusiaue ycnmoBuwii cpeabl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHUS €rO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocHHTe3. XEMOCHHTE3UPYIoIIHe OaKTepuu. 3HaueHHE XEMOCHHTE3a [Uis

JKU3HHU HaA 3emiie

4.3

DHepreTuyecknii OOMEH B KIJETKe. PaciiernuieHwe BemecTB, BBIICICHHUE U
AKKyMYJIMPOBAaHHWE OHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukomus. bpoxxenue m ero Buabl. KuciopoaHoe OKHMCIEHHE, WINM KIETOYHOE

npixanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakiun matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamms
reHeTUYecKol HH(opManuu B KIeTKe. [ eHeTHYecKuil KOJ U €ro CBOMCTBA.
Tpanckpunuuss — marpuunblii cunre3 PHK. Tpancnsiuust — GuocunTe3 Oenka.

KoaupoBanue amunokucnot. Posis pubocom B GuocuHTE3e Oenka

4.5

Heknerounsie ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitus BupycoB (.M.
WBanoBckuii). OcoOEHHOCTH CTPOECHUS M JKU3HENEATENIbHOCTH BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc ummyHonepunurta yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUMA

Pa3mHOKeHne 1 HHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, WM JKU3HEHHBIM LUK KiIeTku. MHTepdasza u MuTos.
[Tpormeccrl, mpoTekaromue B uHTepdase. Pennmukanus — peakmuss MaTpUIHOTO
cuate3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JluniouHBIK W TAlUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[{uTonmornyecknue OCHOBBI Pa3MHOXEHUS W HMHAWBUIYAILHOTO Pa3BHTH
OpraHu3MOB.

Henenne xietkn — muto3. Cragum Murtosa. [Iporecchl, mpoucxXoasiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buomornyeckuii CMBICII MUTO3a

5.2

(DOpMLI Pa3MHOKCHUA OPraHU3MOB! 0ecroJioe U IOJIOBOE. Busl 0ecIo0JI0ro
Pa3MHOXKCHHA: JOCJICHHUC HAaABOC, IIOYKOBAHUEC OJHO- KW MHOI'OKJIICTOYHBIX,
CHOpOO6paSOBaHI/Ie, BCTCTATUBHOC PA3MHOXKCHHC. I/ICKYCCTBGHHOG KIIOHUPOBAHHEC

OPraHnu3mMoB, €Iro 3HAYCHUC JIs1 CCIACKIINH

5.3

[TosnoBoe pa3MHOXKEHHE, €ro OTINYUSA OT OECHOJIOrO.
Meito3. Cragum wmeiio3a. IIpomecchl, mpoucxonduige Ha CTaausx Meiosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonoruuecknii cMbicl U

3HaYeHnue Meio3a

5.4

I'amerorenes — mponecce O6paSOBaHI/I$I IMMOJIOBBIX KJICTOK Y KHMBOTHBIX. ITonoBeie

KECJIC3bl: CCMCHHUKU U SAWMYHHKMU. O6p8.30BaHI/Ie " pa3BUTHUC IMOJIOBBIX KJIETOK —




raMeT (CIepMaTo30ml, SIUIEKIETKa) — cliepMarorene3 u ooreHes. OCoOEHHOCTH

CTpPOCHUS SHUIEKICTOK U criepMaTo3onaoB. Omiogorsopenue. [laprenorenes

5.5

NunuBuayaneHoe — pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BHUTHE
(ambOpuorenes). Dtanbl SMOPUOHATIBEHOTO PAa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobienHue, racTpyisinus, opraHoreHes. [locramOpuoHansHOe pa3BuTHE. THITHI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: TPsIMOE, HempsiMoe (MYuHOYHOE). BrusiHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (DAaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u paszButne pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaauu pa3BUTHA

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPraHU3MOB

6.1

[Ipeamer u 3agaun reHeTUKH. VcTOprs pa3BUTHSA N'€eHETUKU. BKiag pocCUiCKUX U
3apyOexHBIX  Yy4€HBIX B  pa3BUTHE TE€HETUKU. MeToAbl  T'eHETUKH
(THOpUIOTOTHYECKUH, [IUTOT€HETHYECKU, MOJICKYJISIPHO -T€HETHIECKUH ).
OcHoBHbIE TeHeTHUeCKHEe NMOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIIOIb3yeMas B

CXeMaxX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJEIOBaHUS TPHU3HAKOB, ycTaHOBIIEHHBIE [. Menmenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokojieHus. [IpaBUO0 JMOMUHHpPOBAHHSA. 3aKOH pPACHICTNICHUS TPU3HAKOB.
I'umoresa yrctothl ramer. [loTHOE U HETOJTHOE JOMHUHHPOBaHUE.

JuruOpumHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTH4YeCKNE OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe
CKpeuiBaHue.  Vcronb3oBaHWE — AHAIM3HPYIOUNIETO  CKPEIIUBAHUS YIS

OIIpCACIICHUA I'CHOTHIIA ocobu

6.3

CuemuieHHOe HacienaoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIJOBaHUIO TIeHOB. HapyiieHue cuemjeHuss T€HOB B pe3yibTare
KPOCCHHTOBepa. XpOMOCOMHAs TEOPHsI HACIEACTBEHHOCTH. | eHeTH4YecKue KapThl.
I'enetuka mona. XpoMOCOMHOE OIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OoMOrameTHble M TeTeporamMeTHble OpraHu3mbl. HacnemoBanue

IIPHU3HAKOB, COCIJICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACICACTBEHHAs M HACJIEACTBEHHAas.
Ponp CpCabl B HEHACJIEICTBEHHOM N3MCHYHMBOCTH. XapaKTepI/ICTI/IKa
MO,Z[PI(l)HK&L[PIOHHOI’I N3MCHYHUBOCTH. BapI/IaI_II/IOHHI:Jﬁ paa U BapUallMOHHAA
KpuBad. HopMa pCaKknuu NMpru3Haka. KonmuecTBeHHBIC M KAUSCTBEHHBIC IIPpU3HAKHU

1 UX HOpMa pCaKInu. CsoiicTBa MOI[I/I(i)I/IKaI_II/IOHHOI\/'I N3MCHYHNBOCTH

6.5

Hacnenctr C€CHHasl, WJIHW TCHOTHUIIMYCCKAsA, HU3MCHUYHMBOCTD. KomOuHaTtuBHas

W3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN




M3MEHYMBOCTH. MyTanimoHHast I3MEHYUBOCTh. Kitaccudukanus MyTanuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYHHbBI MyTanuid. MyTareHHbIE (aKTOPHI.

3aK0H TOMOJIOTHYECKUX PSAJIOB B HacieAcTBeHHOM n3MenunBoctd H.W. BaBuiosa

6.6

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETUKH
4eJI0BEeKa: TCHCAIOTMYCCKHIA, OJIN3HELIOBbIMH, IIUTOTCHETUUCCKU,
OMOXMMHYECKUN, MOJEKYIspHO-reHeTuuecKuil. COBpEMEHHOE OIpeseeHIe
IFEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomornpio [I[[P-ananu3a. HacnencrBenHple 3a00JieBaHUS 4YeIOBEKAa: T'CHHBIC
0o7e3Hu, 00JIE3HU C HACJIEACTBEHHOM MPEIpacIiooKEHHOCThIO, XPOMOCOMHBIE
6one3znn. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpuUHIMIBI 310pOBOrO
o0pa3a )KU3HHU, TMarHOCTHKH, PO(PUIAKTUKU U JIEYEHHS] TEHETUUECKUX O0JIe3HEN.
Menuko-reHeTHuecKkoe KOHCYIbTUPOBaHUE. 3HAYCHUE MEIULIMHCKON TeHETUKH B

MPEAOTBPAIICHUN U JICYCHUH TeHETUYECKUX 3a00JIeBaHUHN YelIOBEKa

Cenexmusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ ITPOLECC. 3apOKACHUE CEIIEKIINN U TOMECTHKALMS. Y YeHUE
H.W. BaBuioBa 0 MLEHTpax MNPOMCXOXKIEHHUS U MHOTooOpasusi KyIbTYPHBIX
pacteHuid. LleHTpsl NPOMCXOXKJIEHUsS IOMAIIHMX JKHUBOTHBIX. CoOpT, mopoja,

mTaMM

7.2

CoBpeMeHHBIC METOJbI CENEeKIMH. MacCOBBI M HHAMBUIAYATbHBI OTOOPHI B
CEJIEKIIMM PAcCTeHHl W KUBOTHBIX. OIlleHKa 3KcTepbepa. BiM3kopoACcTBEHHOE
ckpenuBanue — WHOpumuHT. Yumcrtas nuHMsI. CKpelmIMBaHWE YHCTBIX JIMHHM.
I'eteposuc, unu rubpuanas cuiia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas tuOpuamsanuss U e€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 u
MOJIYYCHHE TOJHUILIONA0B. JlOCTIKEHMsI CENEKIIMH PACTCHHH, >XUBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kak oTpaciib NPOU3BOJACTBA. ['eHHas WHXeHepHs. OTambl
co3manusi pexomOunantHo JIHK wu Tpancrenneix opranmsmoB. Knetounas
uHxeHepus. Kinerounsie KynbTypbl. MUKPOKIIOHAIEHOE PA3MHOKEHHUE PACTEHUH.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonoryyeckue U dTHYeckue  mpobmembl. MO — —  reHeTHyecku

MOI[I/I(bI/II_[I/IpOBaHHbIC OpraHru3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




DBOJIIOIIMOHHAS OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3BOJIIOLMHU.  [laJleOHTONOTHYECKHE:  TOCIEIOBATEIBHOCTh
IIOsABJICHUS BHIOB B MMaJICOHTOJIOTHYSCKOM JICTOIIUCH, TCPCXOAHBIC q)OpMI)I.
Bbuoreorpaduueckue: cxoAcTBO U paznuuue GpayH u GIOp MaTEPUKOB U OCTPOBOB.
OMOpHOJIOTMYECKHE: CXOACTBA M  pasziuuusi AMOPHUOHOB pa3HbIX BHJIOB
ITIO3BOHOYHBIX. CpaBHI/ITCJII)HO-aHaTOMI/ILIGCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HAaACJICACTBEHHOCTH N OCHOBHBLIX MeTa00INIECKUX HYT€I\/JI Y BCEX

OPraHu3MoOB

1.2

OpomoumonHas Teopus Y. Jlapeuna. [Ipeanockuiku BO3HUKHOBEHUS IapBUHU3MA.
JIBuKyIIKe CUITbl 3BOJTIOIMH BUI0B 10 J{apBUHY (M30BITOYHOE Pa3MHOXKEHHUE NTPU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeAeNEéHHass W3MEHUYMBOCTh, Oopbba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Teopusi sBojound (CTD) U OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtonus. [lomynamust kKak eIMHUIA BUAA U YBOJIOLHI

1.4

JBwxkymue cuiabl ((HakTOphl) HBOJIONUK BHAOB B MpUpoJe. MyTarmoHHBIHN
rporecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. [lomynsiinoHHBIE BOJHBI U JIpeid
reHoB. M3omsiiust m murpamnus. EctecTBeHHBINM 0TOOp — HanmpaBisOmuid GakTop
sBoJIIOLIMU. DOPMBI €CTECTBEHHOTO OTOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3ylnbTaT dBoionuu. [Ipumepst
npucrnocoOIeHud y opranuzMoB. ApoMopdo3bl U UANO0AAANITALIUH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUAOOOPA30BaAHUS:

reorpa(bnquKoe, OKOJIOTHUYECKOEC

1.5

MaKpOSBOJ'IIOI_[I/ISI. cDOpMI)I OBOJIFOLINH (bHHGTquCKaH, JUBEPIreHTHA,

KOHBCPICHTHAA, IIapajljiCjibHasid. HCO6p8.TI/IMOCTB 3BOJJIIOIIHUH

Bo3uukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHble TIpeACTaBICHHS O 3apOKIEHUU KU3HU. HaydyHble TUNOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emJje: a0uoreHe3 M MaHCIepMUsa. XUMHYEcKas
3BOJIIOLHUS. DKCIIEPUMEHTAIbHOE TMOATBEPXKACHUE XUMHUYECKON SBOJIIOLIMH.
Havanpnbie stanbl Ouonormdeckoit spomronuu. ['mnoreza PHK-mupa. [lepsbie

KJICTKH U UX 3BOJIIOLHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIIT ’)KUBBIX OPraHn3MOB

2.2

PasButne xusHu Ha 3emse mo 3pam u nepuogaMm. Karapxeil. Apxeiickas u

nportepo3oiickas apel. [laneosoiickas spa u €€ mnepuoabl: KeMOpPHUIHCKHIA,




OPIOBUKCKUH, CWIyPUWCKUH, JI€BOHCKUM, KAaMEHHOYTOJIbHBIM, II€PMCKUM.
Me3so30iickas 3pa U €€ MepHO/Ibl: TPUACOBbIN, FOPCKUNA, MEIIOBOM.

KaiiHo3oiickas 3pa 1 €€ nepHroibl: NaJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOTEHOBBIN.
XapakTepucTuka KJIMMara U TeO0JIOTUYECKUX IpolueccoB. (OCHOBHBIE ATallbl
HBOJIIOLIMU PACTUTEIBHOTO W XUBOTHOTO MHUpPA. ApoMOpdO3bl Yy PACTCHHHA H

KHUBOTHBIX. HO?[BJICHI/IC, PacCuBCT U BBIMUPAHUC I'PYIIIL )KUBBIX OPraHu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHue -HBoonuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHN3MOB

24

DBOJIOLMS 4YeJoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue mnpeacTaBieHUN O
MIPOUCXOXKICHUM YeloBeKa. MeToapl u3ydeHus aHTpornoreHesa. CxoacTtBa M
pasnuyuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YEJIOBEKA.

JBwxymue cwibl ((hakTopsl) aHTpomnioreHe3a. HacnencTBeHHass M3MEHYHUBOCTh U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 KU3HMU, U3TOTOBJIEHHE OPYAUN

TPYy/a, MBILLICHHUE, PEYb

2.5

OCHOBHBIE CTaIMM W BETBU SBOJIIOLMM 4YEJIIOBEKA: aBCTPATONUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxonaumuid, YenoBek HeaHaepranbCckuil, YenmoBek
pa3yMHblid. Haxonxum McKomaeMbIX OCTaHKOB, BpeMs CYIECTBOBaHMsA, 00JacThb

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OOJIBIIKME pachl: €BPOTICOHIHAS (€Bpa3HiicKas),
HETpO-aBCTPaJIOHTHAS (’xBaTopHUabHAN), MOHTOJIOHTHAS (a3marcko-
amMepuKaHcKas). UepThl MPUCIIOCOOICHHOCTH TPE/ICTABUTENICH YEIOBEYECKUX pac

K YCJIOBHAM CYIICCTBOBAHUSI. E,I[I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma

OpranusMbl 1 OKpyXarolas cpeia

3.1

OKoI0oTHs KakK HayKa. 33,[[3‘11/1 H pas3acibl 5KOJOTHH. MeTO,Z[BI OKOJIOTHYCCKUX
HCCHeﬂOBaHHﬁ. ODKOJIOTHYECKOE MHPOBO33pPCHUC. Cpez[H obouTaHusg OpraHn3mMoB:

BOIHasA, HA3EMHO-BO3AYIIIHAA, I0OYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (akrtopel. Knaccudukamuss — skonoruyeckux — (HakTopos:
abuoTuyeckre, OHMOTHYECKHME M aHTPONOreHHble. JlelicTBUE HKOJIOTUYECKUX

(hakTOPOB Ha OPTaHU3MBI

3.3

AOuoTHnueckue (l)aKTOpLIZ CBCT, TCEMIICpAaTypa, BJIA)KHOCTb. (DOTOHepI/IOI[I/IBM.
HpI/ICHOCO6HeHI/I${ OpTraHnu3MOB K JEHCTBUIO a0MOTUYCCKUX (I)aKTOpOB.

buonoruueckue PUTMBI

3.4

buotnueckue (l)aKTOpLI. Buapr OMOTHYECKHX B3aHUMOJICHCTBUIA: KOHKYpCHI U,

XUIHUYCCTBO, IMApPa3sUTU3M, MYTyaJInu3M, KOMMCHCAJIN3M (HaXJ'ICGHI/I‘-ICCTBO,




KBapTUPAHTCTBO),  aMEHCAIU3M, HEWUTpalu3M. 3HadeHHEe  OWOTHYECKUX

B3aUMOJICHCTBUI 7S CYIIIECTBOBAHUS OPTaHI3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMyJIAINH. OcHOBHBIC II0Ka3aTCIn
nomyJiauuu: 4YUCICHHOCTDb, IINIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MUIpanus. I[I/IH&MI/IKEI YUCJICHHOCTH MOIYJIAINU U cé peryisauusa

Coo01recTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

Coo0mecTBo opraHu3mMoB — OwuonieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buabl-momunantel. CBs3U B

OnolEeHO3€e

4.2

Okojnoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3kocucreme U
O6uoreoneHo3e. DOyHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luineBble Lenmu U CeTH.
OCHOBHBIE TOKa3aTelIM SKOCHCTEMBI: OHOMacca, MPOLYKLUSA. DKOJIOTHYECKUE
MUpaMHUbl: TMPOIYKIMH, YHCIEHHOCTH, Ouomaccel. (CBOHCTBAa SKOCHCTEM:

YCTOMYMUBOCTD, CAMOPETYIIAIHS, pa3Butre. CyKiieccus

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WJIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE AKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHUE aIrPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (Qakrop ycroiumBoctu d3kocucteM. CoxpaHeHUE

OMOJIOTMYECKOT0 pa3HooOpasus Ha 3emiie

4.4

Yuenue B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB M CTPyKTypa
ouocdepsl. JKuoe BemiectBo W ero ¢yHkiuu. OcoOeHHOCTH Ouochepsl Kak
ro6anpHOM sKOCcUCTeMbl. JlMHamMHueckoe paBHOBecHE W oOOpaTHas CBS3b B
ouochepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB

(yrnepona, a3ora). 3oHanbHOCTh OHochepsl. OCHOBHBIE OUOMBI CYIITU

4.5

YenoBeyecTBO B Onocdepe 3eMian. AHTPONOTEHHbIE M3MEHEHMs B Ouocdepe.
['mo6anpHbIe FKOIOTHYECKUE TTPOOIEMBI.
OcHOBa palMOHAIBHOTO  YNPAaBJIEHUS MNPUPOIAHBIMHU pecypcaMH U HX

HCIIOJIb30BAHUC. I[OCTI/I)KCHI/IH OHOJIOTHHU U OXpaHa IpHUpoO bl
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