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MHHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMmbl MO OUOJOTUM TEOPETUUYECKYIO OCHOBY ISt
OTIpeNeICHUs] TMOAXO0J0B K (DOPMUPOBAHMIO COJACP)KAHUSA y4EeOHOTO IpeaMeTa
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxeHus DIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEpXaHUsA, pe3yJbTaTOB OOYy4YeHUS H
TpeOOBaHUN K YPOBHIO TOJATOTOBKH BBITTYCKHUKOB, TOJIOKEHHUS 00 OOIIUX LEAX 1
OPUHLHMIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit ®enepanuu, a TakXe IOJOKEHUS O
cnernupuke Ornosoruu, €€ 3HAaYCHUH B TTO3HAHUU KHUBOUW MIPUPOIBI U 0OECTIed EHUU
CYILIECTBOBAHUS YesioBeYecKoro oodimiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
oIpeieJIeHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT MpeACTaBIeHUWE O LeIIX, 00 oOmieit
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS ¢ PA3BUTUA OOY4YaIOIIMUXCA CPEeACTBAMU
yuyebHoro mpenmera «buomorus», omnpenenser o0sA3aTeNbHOE TPEAMETHOE
COJIEp)KaHME, €ro CTPYKTYpYy, pachpeleleHue [0 pasjeiiaM H  TeMaMm,
PEKOMEHTYEMYIO TOCIEeI0BAaTEIbHOCTh U3YUCHUS y4eOHOTO MaTepuaia ¢ y4€ToM
MEXMPEAMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKH 00pa30BaTEIbHOTO
npoliecca, BO3pacTHbIX OCOOEHHOCTEHN 00yJaromuxcsl.

B nmporpamMe 1o OWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJibTaTam
oOydyeHuss B (OPMHUPOBAHUM OCHOBHBIX BHUJOB y4€OHO-IIO3HABATEIHHOM
NeATeIbHOCTH/yd4eOHbIX JEHCTBUI OOYYarOIIUXCS MO OCBOCHUIO COJEpKaHUs
OMOJIOrMYEecKOro 0Opa3oBaHuUs.

B nporpamme no 6uonoruun (10—11 knaccel, 6a30BbIil ypOBEHB) peaii30BaH
MPUHILIUIT TPEEMCTBEHHOCTH B HM3yuy€HUU Ouoioruu, Omarojgaps 4eMy B Hel
IPOCMATPUBAETCS HANPABIEHHOCTh HAa pPa3BUTUE 3HAHUW, CBS3aHHBIX C
(OpMUpPOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpPHEHTALUN JTUYHOCTHU, SKOJOTMUECKOTO MBIIUICHUS, MPEACTaBICHUIN O 3J0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOIICHHUEM K OKpYXKAIOIIeW NpUpOAHON cpeje.
[TosTomy Hapsiay ¢ W3ydeHHEM OOIIEOMOIOTHYECKUX TEOPH, a Takke 3HAHUH O
CTPOEHHUU >KUBBIX CUCTEM Pa3HOrO paHra U CyLUHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTMM YIEIIeHO BHUMAaHHE HMCIIOIb30BAHUIO
MOJTy4YEHHBIX 3HAHUU B MMOBCEIHEBHOMN XU3HU JIJISl PEIICHUS MPUKIIAJIHbBIX 33/1a4, B
TOM 4Hcie: NPOQUIAKTUKU HACIEICTBEHHBIX 3a00JeBaHUIl YeloBeKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUIECKU
[IeJIECOO00Pa3HOro TMOBEAEHUS B OKpYXarolleil MNpUpOAHON cpede, aHaIU3a
BIIMSIHHSI XO3SIICTBEHHOM [NIEATENHHOCTH YeJOBEKa Ha COCTOSHHE MPHPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOoro mnpeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO 00eCIeUeHUs



YCIIOBHM ISl peIICHUSI OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mnpeamnonaraeT (GOpMHpOBaHHWE Yy  OOydaromMXcs
CHOCOOHOCTH aJalTHpPOBAThCS K HW3MEHEHUSM JIUHAMHYHO pa3BHUBAIOILEIOCs
COBPEMEHHOTO MHUpA.

Bbuonoruss Ha ypoBHE cpeaHero ooOuero oO0pa3oBaHHS 3aHUMAET BAXKHOE
Mecto. OHa oOecreunBaeT (GopMHUpOBaHUE Yy OOYYAIOIIMXCS MPEACTABICHUN O
HAy4YHOU KapTHHE MHpa, pacuIupsieT U o00OIIaeT 3HaHUS O >KUBOM mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allMd W SBOJIIOLMH, CO3IAET
yCIOBHsSI  NJIsi: TIO3HAHWS  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHUpOBaAHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KU3HU, YKOJIOTMYECKOr0 MBIILIEHHUS, IIEHHOCTHOIO OTHOILIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a/Jady  CcpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne 6uonoruu oGecrieurBaeT yCIoBUs sl (POpMHUPOBAHHUS
UHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpalii OMOJOTMYECKUX 3HAHUU C
MPECTaBICHUAMH U3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpadguu. Ha3zBaHHble MONOXKEHHUS O MpeAHA3HAUEHUU Y4EOHOro mpeaMmeTa
«buonorus» CcoCTaBUIM OCHOBY Ui ONpEACNICHUS TOAXOAOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €r0 COJAEp)KaHUs, IMPEJICTaBICHHOIO B MpOrpaMMe IO
Ounosoruu.

OT60p conmepxkanus ydeOHOro npeamera «buomnorus» Ha 06a30BOM YpPOBHE
OCYILECTBIEH C TO3MLIMHA KyJIbTypOCOOOPAa3HOrO MOAX0/Aa, B COOTBETCTBHH C
KOTOPBIM O0ydYarommecs AODKHBI OCBOWUTH 3HAHUS M yMEHUS, 3HAYMMBIC IS
dbopMupoBaHusi OO0IIEH KyJIbTYphl, OIPEACIAIONINE aJCKBATHOE TOBEICHUE
YeJIOBEKa B OKpY)Karolled MpUpPOAHON cpelie, BOCTPEOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU M TPAKTUUYECKON aesTesbHOCTH. Ocoboe MEeCTo B 3TOM CHUCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COICP)KaHUS, KOTOPBIE CIIY>KaT OCHOBOMW It (POPMHUPOBAHUS
NPEJICTaBICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYEecKOro 0Opa3oBaHuUs.

CTpykTypupoBaHHE cOAEpKaHMsI y4eOHOro Marepuajga B Iporpamme Io
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
ABOJIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buomorusy»
BBIJICJICHBI CIIEAYIOUINE COoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mo3HaHus», «Kierka kak Ouojormueckas cuctema», «OpraHusM Kak



ouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYECKOTO MHUPay,
«OBOJIOLHS KUBOU MTPUPOIBD», « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYaIIIUMHCSI 3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliy JKUBBIX CHUCTEM pAa3HOr0 paHra U MNpUOOpPETeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUS [JIsi TPAMOTHBIX JEHCTBHM B OTHOILUIEHUU OOBEKTOB
KUBOU MPUPOJIBI U PELICHUS PA3TMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenne nenu uydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€eclieunBaeTcs pelieHNueM CIEAYIOUUX 3a/1ay:

OCBOEHHE OOYYarOIMIMMHCS CHUCTEMbl 3HAHUW O OWOJIOTMYECKUX TEOpPHUSX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, NpaBuiax, CIyXKaluX OCHOBOU
i (DOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOH KapTUHE MHUpA, O
METOJ]aX HAay4YHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSX JKUBBIX
CHUCTEM Pa3HOI'0 YPOBHSI OPTaHM3ALMH, BBIIAIOIIUXCSA OTKPBITHIX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

(dopmupoBaHue y oOydaroluxcs I103HABAaTEIbHBIX, WHTEIIEKTyaJbHBIX U
TBOPYECKMX CIHOCOOHOCTEH B MpOLECCE aHaldM3a JaHHBIX O IYTSAX pPa3BUTHUS B
OMOJIOTUM HAY4YHBIX B3IJIAJIOB, UAEH M MOAXOAOB K W3YYEHHIO JKUBBIX CHCTEM
Pa3HOro ypOBHs OpraHU3aliy;

CTAaHOBJICHHE Yy OOy4yamomuxcs oOmeld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATH U OILICHUBATH SBJICHUS OKPYXKAIOIIETO
MUpa JKUBOW MPUPOABl HA OCHOBAHMM 3HAHUW M OIbITA, MOJYYEHHBIX MpU
U3y4eHUU OUOJIOTHUY;

dbopmupoBaHue y oOOy4yalOUUXCSl YMEHMH WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOM JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHH;

BOCIIUTAaHUE YOEKJEHHOCTU B BO3MOXKHOCTU IIO3HAHUS YEJIIOBEKOM >KMBOM
IPUPOIbI, HEOOXOAMMOCTH OEPEHKHOI0 OTHOLIEHUS K HEM, COOJIIOACHNS STUUECKUX
HOPM TP MPOBEJICHUN OMOJIOTMUECKUX UCCIEIOBAHUIT;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 71 TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYAbTYPBI, AJIs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IPUMEHEHUE TPUOOPETEHHBIX 3HAHUI M YMEHUN B MTOBCETHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUN CBOEU JIESATEILHOCTH IO OTHOLICHUIO K OKPYXKAIOIIEH Cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0o0JeBaHMl.

B cucreme cpennero obmiero oOpa3zoBanusi «buonorusi», u3ydaemas Ha
0a30BOM YypOBHE, SIBJISIETCS 00S3aTENbHBIM Y4Y€OHBIM INPEAMETOM, BXOISALIUM B
cocTtaB npeaMeTHol o0acTu «EcTecTBeHHO-HAYUHbIE TIPEAMETBI».



Jlnst m3ydenust Ononoruu Ha 6a30BOM yPOBHE CpeIHEr0 00IIero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34
yaca (1 gac B Hezielnto).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (uiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owonormum B (HopMHpOBAaHWHM COBPEMEHHOW HAyYHOW KapTUHBI MUDA.
Cucrema OMONOTMYECKUX HAYK.

MeTobl TO3HAHUSA JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OTTMCaHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. {apsun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabmuibl u cxembl: «MeTobl MO3HAHUS KUBOWU MPUPOIBDY.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

[IpakTtnueckas padbora Ne 1. «lcmonp3oBaHHMe pazIUYHBIX METOJIOB IPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTeMbI U UX OPTraHU3ALMSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydyeHust ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aluyu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIeHOTHYECKuT ), OMOChepHBIH.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHH OpraHU3aIluN
YKUBOW MPUPOIBD».

O6opynoBanue: Mmozenb Mmosiexybl JITHK.

Tema 3. XuMH4eCKHH COCTAaB U CTPOCHHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHUYECKUE DJIEMEHTBL: MAaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

@OyHKIUM BOABl W MHUHEpAIbHBIX BelleCcTB B kierke. llommepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OeaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmbie 1 3aMEHHMbIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



®epmenTsl — Ouonormyeckue Karainmzatopsl. CTpoeHue QepMmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas creuuduunocts. KodepmeHnTsl. ButamuHsl
OTinuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpoB.

YraeBonpl: MOHOcaxapuibl  (IJrOKo3a, pubo3a U Je30Kcupru003a),
aucaxapuipl  (caxaposa, JIakTo3a) M IoJIMcaxapuabl (Kpaxmall, TJIMKOTeH,
LEeJUTI0J103a). bruonornueckue GyHKIMUNA YIII€BOAOB.

Jlunuael:  Tpurmmuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBOMcTBa. buonormdyeckne ¢yHkiuun sunuaoB. CpaBHEHUE
YIIEBO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJenHoBbIX kuciaor. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIIMH.

[{uTonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbI U3yUEHUS KIETKH.

Knerka kak menoctHas xkuBag cucrema. OOmmMe NpHU3HAKH —KIIETOK:
3aMKHYyTas HapyxHas memOpana, moyekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CHHTe3a OenKa.

Tunbl KJIETOK: H3yKapUOTHYECKas M Hpokapuotnueckas. (OcoOeHHOCTH
CTPOEHHUS TNpOoKapuoTudecko kieTku. Knerounas crenka Oakrtepuit. CTpoeHue
JAYKAPUOTUYECKOW KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa u pyHkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar I'onbmxu,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUN M mnactui. Buasl mmactun. HememOpanHble
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIUY OPraHOMAO0B KIETKHU. BKitoueHus.

Anpo — perymaTopHblidi HeHTp KieTku. CTpoeHue snpa: sjaepHas o00JIOuKa,
KapuoIuia3Ma, XpOMaTUH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelIecTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmuubr u cxembl: «llepuonnyeckas Tabauua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbl O€TIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTpoeHne mMosnekybl



AT®», «CtpoeHHe 3yKapuOTHYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUI, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOMpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUaIbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PA0OThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTadMTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpe aMuUIa3bl WK KaTalla3bl)».

JlabopatopHast padora Ne 2. «M3ydeHuwe CTpPOCHUSI KIETOK pacTEHUH,
KUBOTHBIX M OAKTEpUl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapaTax U HX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeEH BelIecTB, WM MeTa0oIu3M. ACCUMUIAINS (TIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUueCKuidi OOMEH) — JBE CTOPOHBI €JMHOr0 IMpoIlecca
MeTabonuzMa. Poib 3aKOHOB COXpaHEHHUS BEUIECTB U SHEPIMUM B IMOHUMAHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOoGHBIN U rereporpodHbiid. Poib GpepmMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (¢a3pl (oTocuHTe3a. Peakuuu
dbotocunTe3a. IPhekTuBHOCTL PoTOCHHTE3a. 3HaUCHUE (POTOCHUHTE3a IS KU3HU
Ha 3emuie. Biausinue ycnoBuit cpenbl Ha (DOTOCHMHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIUe OaKkTepuu. 3HAYECHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIE.

DHepreTnuecknii oOMeH B KJeTke. PaciiernieHne BemecTB, BBIICICHHUE H
AKKyMYJIMpPOBAaHHUE DHEPruM B KJIETKE. OTamlbl DSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenne u ero Buubl. KucimopogHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. DddexTuBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakimuu wMarpuunoro cuHTte3a. ['enermueckas wuHbopmanus u JIHK.
Peanuzanust reHetudeckol MHpoOpManuu B KJIETKe. ['eHETHYeCKUd KOA U €ro
cBoiictBa. Tpanckpunuus — Mmarpuunbiii cunte3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OuocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbiTus Bupycos (/. WM.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U HYEJIOBEKA, BBI3BHIBAEMBIC
Bupycamu. Bupyc ummynonedunura venosexka (BUY) — Bo3Oyaurens CIIM/a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W uHTerpaza.  IIpodumakruka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsuos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tumbl muTanus», «Merabomu3m», «MUTOXOHIPHUSY,
«HepreTudyeckuii oomeny, «Xnopomiacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CUHTEe3 Oenkay, «I eHeTUUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1Mk Bupyca CIIN/la,
OaxkTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-ammmkanuu «Y asoenune JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTtouHbIii MUK, WM SKU3HEHHBIM 1UKI kietku. WuTepdaza m MuTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Permnmkarnuss — peakuuss MaTpUYHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUION THBIN u TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMmaTuasl.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerkn — muto3. Craaum murtoza. IIponecchl, nmpoucxonsiine Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alomnTo3.

®opMbI pa3MHOKEHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buawl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAUCHUE JIJIsI CEJICKIIUH.

[TomoBOE pa3sMHOKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiosza. Ilponecchl, mpoucxonsiue Ha CTaaAusX Meio3a.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buonorndeckuii CMbICI U
3Ha4YEHUE MENO03a.

["'ameToreHes — mporecc 0O0pa3oBaHUsSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepMaTo30W], SMIICKIEeTKa) — CIepMAaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpPOCHHUS SUILEKIETOK M crepmMaTo30ounoB. OIuiog0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3ButHe (OHTOT€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(amOpuorene3). Dtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, TacTpyisinus, opraHoreHes. I[loctamOpuonanbHOE pa3BuTHE. THIIBI
MOCTOIMOPHUOHAILHOTO PAa3BUTHA: TPsSMOE, HempsMmoe (JIMYMHOYHOE). BrimsiHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmupr u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoBy», «JlBoitHOE
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHu», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue etk Oakrepuity, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri nukm», «Penmukanus JHK», «Mwuto3y,
«Mernosy, «IIpssmMoe n HenpsiMOe pa3BUTHEY», «['aMeTOreHe3 y MIIEKONUTAOIIUX U
Yeln0BeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEIapaThl «CrniepmMaTo30ubl
MJICKONIUTAIOLIETO», «SIMIEKIeTKAa MJEKONMUTArIEero», «KapruoknHes B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEib-aliuinKanusa «JleneHue KIEeTKU», MOJEIb
JTHK, Mmozaenp MeTadazHoil XpOMOCOMBI.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadOThI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpENnapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue CTpPOEHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIpenapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM T€HETUKU. BKJajg poccHMCKUX U 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKH. MeToabpl TEHETUKU (TUOPHI0IOTHYECKUH,
IIUTOICHETUYECKUHM, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T'€HETHUUECKHE
MOHATHUA. ['eHeTHYEeCKass CUMBOJIMKA, UCHOJIB3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACIIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuiHoe CcKpeumBaHue. 3akoH eIuHooOpa3us THOPUAOB TEPBOTrO
nokoieHus. IlpaBuno goMuHUpOBaHUA. 3aKOH pacUICIJICHUS ITPU3HAKOB.
I'unore3a yncroTel ramet. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurnbpugHoe  CKpemuBaHME. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernyeckre - OCHOBBI ~ JUTHOPUIIHOTO  CKpEIIMBAHUS.
AHanu3upymoliee ckpelmuBanue. Mcnoib30BaHNE aHATTM3UPYIOIIErO CKPEIIMBAHUS
JUISL OTIpEJICTICHUS TE€HOTHUIIa OCOOM.

CuemienHoe  HacienoBanue TmpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. HapylleHre cleniaeHus TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ €eHETUYECKUE KApPThI.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUABI N3MEHUNBOCTHU: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Pomp  cpenpl B HEHACIIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKAIMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapualliOHHAas KpUBasl.
Hopma peakunmn npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneacTBeHHasi, WM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
U3MEHUYMBOCTU. MyTalroHHas u3MeH4uBoCcTh. Kiaccudukanus Mmyranuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYMHBI MyTaluid. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacleACTBEHHON n3MeHunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TeHEAIOTnYeCKUi, OJIM3HEIIOBBIN, IMTOT€HETHUECKUH, OMOXUMUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE OIpeAcIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBenHble 3a00JieBaHUSl 4YeJIOBEKAa: TeHHbIE OO0JIE3HM,
00JIe3HM C HACJEACTBEHHOW MPEeapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUpPOBaHHWE. 3HAYEHUE MEIUITMHCKOM
TCeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEJIOBEKA.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmupt  u cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE U €0
[IUTOTEHETUYECKAasT OCHOBa», «3aKOH paCHICIUICHUS] M €ro ILHUTOreHEeTUYecKas
OCHOBa», «3aKOH  4YHCTOTBl  ramer», «JlurubpugHoe  CKpeniuBaHUE»,
«luTomornyeckue OCHOBBI JTUTHOPUTHOTO CKPELMBAHUA, «Meio3»,
«B3auMoOIeNCTBUE AJUICIIBHBIX TE€HOBY», «l €HEeTHYeCKHEe KapThl pPaCTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThka moyia», «3aKOHOMEPHOCTH HACJEIOBAHMUS,
CUCIUICHHOTO C moJioM», «KapuoTurbl 4YemoBeKa W KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MonudukanmonHas M3MEHUYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalnoHHass ”3BMEHYUBOCT.

O6opynoBanue: Mojaenu-anIuIuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomunupoBanue», «Jlurnbpumnoe ckpemmBaHuey, «llepekpéct



XpOMOCOM», MHUKPOCKON U MuKporpenapaT «J/lpozoduna» (HOopma, MyTamuu
(OpMBI KpBIIILEB U OKpPACKHU Tena), repoapuil «I'opox moceBHOM».

JlaGopaTopHble U MpaKTU4ecKne padoThI:

Jlaboparopnast pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
OUTUOPUIHOTO CKpEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3ydeHue MoaupuKaliuOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BApUALMOHHOTO PSAJa U BApUALMOHHOW KPUBOW.

JlabopatopHas pabota Ne 7. «AHanmu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHuE U aHadU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranu3MoB. OCHOBbI OHOTEXHOJIOT M.

Cenekius Kak HaykKa M TpollecC. 3apOKICHUE CEJIEKIMU U JIOMECTUKAIIUS.
VYuyenue H. W. BaBuioBa o0 MeHTpax NPOUCXOXKIEHUS UM MHOrooOpasus
KyJIbTYPHBIX pacTeHui. LIeHTppl MPOMCXOXKIEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBbIil U UHIUBUAYaJIbHBIH OTOOPHI B
CEJIEKIMM pPACTEHUM M KUBOTHBIX. OIEHKa »KCTepbepa. bBIM3KOPOACTBEHHOE
CKpeluBaHue — HUHOpuAuHr. Yucrtas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wiu rubpuaHas cuna. HepolCTBEHHOE CKpelIMBaHUE — ayTOPHUIAMHT.
Otnanéunas rtulpunmszauus U e€ ycnexu. VCKycCTBEHHBIM MyTrareHes H
MOJYYCHUE TOJUIUIONAOB. JIOCTMKEHHSI CEJNEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTexHOnOruss Kak OTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. ODTallbl
co3nanusi pekomOunantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KioHnnpoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKOJIOTUYECKUE 5 DTUYECKHUE POOJIEMBI. I'MO - Te€HETUYECKU
MOAU(UITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

Iloprpersr: H. . Basunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuer u cxembl: kapta «lleHTpbl TPOUCXOXKIEHUS U MHOr000pas3us
KYJIbTYPHBIX pacteHuin», «llopoasl qomamHux »XKMBOTHBIX», «CopTa KYyJbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanusy, «PadoTer akanemuka M. ®@. liBanoBay,
«lomumnongus», «OObekThl OMOTEXHONOTHNY, «KieTouHble KyJabTYyphl U
KJIOHUpOBaHue», «KoHCTpynpoBaHue U IepEeHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».



JlaGopaTopHble M IpakTU4YecKne padoThbI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHKECHUSA CEJCKIIMU PACTEHHM U
’KHUBOTHBIX (Ha CEJICKIIMOHH YO CTaHIUIO, TUIEMEHHYIO bepmy,
COPTOMUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TAOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoTIOIIMOHHAS OMOJIOTHS.

[IpennoceyIki BO3HUMKHOBEHHSI 3BOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHUE >BOJIOLIMOHHON TEOPUH Ha pPa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeugerenscTBa dBomOLMU. [laneoHTonornyueckue: mNOCIEN0BATEIBHOCTD
MOSIBJICHUS] BUJOB B TMAJICOHTOJOTMYECKON JIETONUCHU, TMEPEeXOJHbIe (OPMBI.
buoreorpadpuueckue: cxoncTso u paznnuue ¢payH u (Haop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOJICTBA W Pa3iuuvsg SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOIMYHbIEC, AHAJIOIMYHbIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH y Bcex
OpPraHU3MOB.

OpomonmonHass Teopusa Y. JlapBuHa. Ilpenmnockliku BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIIME CUJIbI 3BOMOLMM BHAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE NPH OTPAaHUYEHHOCTH PECYpCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ OCHOBHBIE MOJIOXKEHUS.

Mukpoasomonus. [Tomynanus Kkak eIuHHIA BUAA U SBOJIIOLUU.

JBrxyiue cuibl ((hakTopbl) SBOMIOLNMU BUJIOB B NpuUpoje. MyTaloHHbIN
mporecc ¥ KOMOMHATHBHAsT M3MEHYUBOCTH. [lomymnsiiuoHHBIE BONHBI M Apend
reHoB. M3omsamus u murpanusi.

EcrecTtBeHHBI O0TOOp — HampapBistomuil ¢akTop dBoIONUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[TpucrocoOneHHOCTh OpPraHW3MOB Kak pe3yabTar 3BoJiouud. llpumepsr
MIPUCIIOCOOJIEHUI Yy Oprann3MoB. ApoMop(03bl U HAHOATANTAIIIH.

Bun wu  BugooOpazoBanme. Kpurtepum Buma. OcHOBHbIE — (DOpMBI
BUJI000pa30BaHUsL: reorpapuiecKkoe, IKOJIOTHYECKOe.

MakposBomtonus. PopMbl  IBOMIOLMUM:  (pUiIeTHYECKas, ITUBEPreHTHasd,
KOHBEpreHTHas, napajuienbHas. HeoOpaTUMOCTh 3BOIOIH.

[IpoucxoxaeHue OT Hecnenuaan3upoBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padalys.

JlemoHcTpanum:



[Moptpersl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuier u cxembl: «Pa3BuTHe OpraHuYecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpa3zue COpTOB pacTeHHUII»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyrtannoHHas
U3MEHYUBOCTH», «Apomopdo3b», «amoagantanumn», «OOIIas aereHepanus,
«/IBmxymue cunbl dBomonun», «Kapra-cxema wapmpyra nyremecrsus Y.
HapBuHa», «boprba 3a cymectBoBaHue», «lIprcnocOOIEHHOCTh OPraHU3MOBY,
«["eorpapuueckoe BU1000pa30BaHuEe», « IKOJOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3JIMYHBIMU THUIAMH OKPACKH,
HAOOp MJIOJOB M ceMsiH, Koyekuus «lIpumepbl 3allUTHBIX TPUCHIOCOOJICHUMN Yy
KUBOTHBIX», Monielb «OCHOBHBIE HANPABJICHUS JBOJIONUNY», 00BEMHAS MOJENb
«CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpapuueckass kapra Mupa, KOUIEKIUS «DOPMBI COXPaHHOCTU
UCKOIAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOM», BIIaXHbIe Tmpenaparel «Pa3Buthe Hacekomoro», «Pa3Burue
JSTYHIKWA», MUKpornpenapar «Jlpozoduna» (Hopma, myranuu (HopMbl KPbUIbEB H
OKpPACKH Tela).

JlabopaTropHble 1 NpakTU4YecKue padoThbl:

JlabopatopHasi padora Ne 1. «CpaBHeHHE BHAOB MO MOP(}OIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HM HA 3eMuie.

JloHay4Hble NPEACTABICHUS O 3apOXKJICHUM >KU3HH. HayuHble THUmoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
ABOMIONMSI. AOHOTE€HHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHWYECKHX.
DKCNepUMEHTAILHOE MOATBEPKACHUE XUMUYECKON 3BOMoUH. HauanbHble sTansl
ouonoruyeckoil »Bomonuu. ['unoreza PHK-mMupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W HX 3BOJIOLHS.
DOopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emie mo spam U nepuomaMm. Karapxei. Apxelickas u
nporepo3oiickas dpbl. [laneos3oiickas 3pa U e€ mepuoAbl: KEeMOPHUHCKUH,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

Me3so30iickast 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickass 2pa ©u €€ nepuoiabl: MAJIEOrCHOBBIM, HEOT€HOBBIM,
AHTPONIOT€HOBBIN.



XapakTepucTUKa KIMMaTa M TeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIOLMM PACTUTEIBHOTO M JKHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHME, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHUpa KaK OTpakeHHe HBOIOUUUA. OCHOBHBIE
CUCTEMATHYECKUE TPYIIbl OPraHU3MOB.

DBoIOLMA YeToBeKa. AHTPONOJIOrUs Kak HayKa. Pa3BuTue npeacTaBieHuil o
IPOUCXOXKIEHUN uesoBeka. Meroabl H3ydeHusi aHTponoreHeza. CxoacTBa
paznuuus 4eloBeKa U KUBOTHBIX. CUCTEMaTHYECKOE MOJIOKEHHUE YEIOBEKa.

JBwxymme  cuwibl  (pakTopbl)  aHTPOMOIreHe3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBI oTOOp. OOIIECTBEHHBI 00pa3 KU3HH,
U3rOTOBJIEHUE OPYAUN TPYd, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
ymensld, YenoBek npaAmoxoxsumud, YenoBek HeaHaepTranbCcKud, UYenosek
pa3ymHblif. Haxolku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHUS, 0OJacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaJiouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3maTcko-aMepHuKaHcKas).  YepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyHIECTBOBaHUS. ENMHCTBO 4enOBEYECKHUX pac.
Kpuruka pacusma.

JemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. Y. Omapun, C. Munep, I'. Opu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHuknoBenne CoJIHEUHOH cHCTEeMBI», «Pa3BuTHe
opranuueckoro mupa», «PacturenbHas kietkay, «KuBOTHasg  KJeTKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHUSI 4YEJIOBEKa W YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKUX  HAXOIOK  MPEIKOB
COBPEMEHHOI'0 4YeJNOoBeKay, «JlpeBHeumue moam», «lpeBaue moau», «llepsbie
COBPEMEHHBIE JTIOJIN», «HeJT0BEUECKHUE pachly.

O6opynoBanue:  Myimspkun — «l[Ipoucxoxkaenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEepTalblla, KPOMaHbOHIIA), CIENKU WU
U300paXeHUsT KaMEHHBIX OpYAUM MEepPBOOBITHOIO YelioBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeoXpoHOJOrMuYeckass TaOnuma, KoyueKiusa «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MPpaKTH4YeCKUe PAdOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTaTKOB PaCTCHHUU U
KUBOTHBIX B KOJUICKIIHASIX).



OKcKypeust «IBOJIOLUS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN WM KpaeBeIUECKU My3ei).

Tema 3. Opranu3msl H OKPYKAKIIAS Cpeaa.

DKoJorus Kak Hayka. 3aJaqyd ¥ pasJenbl 3KOJOTuu. MeTobl SKOJIOTHYECKUX
UCCJIEOBAHNN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHas.

Oxonornyeckue ¢akrtopel. Kiaccudukamus SKOJOTHYECKUX (PAKTOPOB:
abuMoTHYeCKUe, OMOTHMYECKUE U aHTPOINOreHHble. JIeCTBHME HKOJIOTHYECKHUX
(haKkTOpOB Ha OPraHU3MBI.

AlGuoTnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOnenust OpraHM3MOB K  JICWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buotuueckue (bakTOopHI. Bunnl OMOTHUYECKUX B3aMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, xooreparus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIN3M,
HEUTpanu3M. 3HaueHHE OWOTHMYECKUX B3aUMOJECHCTBUN [JISI CYIECTBOBAHMUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XApPAaKTEPUCTUKU Tonysauuu. (OCHOBHbIE TMOKa3aTelu
NOMYJIAIMU: YHUCICHHOCTh, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTh, MPUPOCT,
Murpanus. JJnHaMuka YuCI€HHOCTH MONYJIALUY U €€ PErysius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmuier u cxembl: kapta «lIpupomsbie 30HBI 3emumy», «Cpenbl oOUTaHUS
opranu3sMoBy», «®Poronepuoauzm», «llomymsuumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYISIuu HHQY30puu-Tyhenbkuy, «llumessie memm.

JlabopaTopHble 1 MPaAKTH4YeCKHE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHHUH U3
pa3HbIX MECT OOUTAHHS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «[lojacuér miIoTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTEeHUI».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKUE CUCTEMBI.

CooOmiecTBO opranu3moB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BHUIOBas,
NpoCTpaHCTBeHHas, Tpoduueckas (muieBas). Bunbl-nomuHantel. CBs3u B
OuoLeHo3e.

Okonornyeckue cuctembl (dKocuctembl). [loHsitue 00 »dKocucTeMe W
ouoreorieHoze. DOYHKIMOHAIBbHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: IPOJYIICHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB M MOTOK YHEPrUU B IKOCHCTEME.
Tpopuueckne (mumieBble) YpPOBHM 3KocHCTeMbl. [luieBble 1nenu U CeTH.
OcCHOBHbIE TOKa3aTeMd HKOCHUCTEMBI: OHMOMacca, MNPOIYKIUSA. IKOJOTMUECKHE
NUpamMubl: TMPOAYKUMH, YHUCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIsilns, pa3BuTHe. CyKIeCCHsl.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X031HCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢(akTop ycToWyuBOCTH dKocucTeM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero (ynakmuu. OcoOeHHOCTH OMoOchepsl Kak
rI00abHOM dKOocHUCTeMbl. JlMHamuueckoe paBHOBecME W oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOr€0OXUMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiid. AHTPONOreHHbIe U3MEHEHUs B Onocdepe.
['o0anbHbIE 3KOJOTMYECKHUE MTPOOIIEMBI.

CocymiecTBOBaHUE MIPUPOJBI u YEJIOBEUYECTRBA. CoxpaHnenue
O6uopaszHooOpasusi Kak OCHOBa ycTowunBocTu Ouochepbl. OCHOBa parmoOHAILHOTO
yIpaBJIEHUS TPUPOAHBIMU pecypcaMM M HX UCHoJb30BaHue. JlocTmxeHus
OMOJIOTUY U OXPaHA MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «[lumessle nenu», «bHoOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nutanusy», «IKoJorMyecKas MNUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoneno3 Bomoéma», «ArponeHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HAa  NpUPOAY», «BaxHeillne HMCTOYHHUKHU
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOI», «[louBa — BakHeillIas cocTaBisOLIas
ouocheprr», «DakTopsl Aerpamanuu mnousy, «llapaukoBsiii 3hdexT», «DakTophl
paZlMOaKTUBHOTO 3arps3HeHus Ouocdepri», «OOmEas cTpykrypa Ouocheps,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepb»,
«Kpyrosoport yriepoaa B 6uocdeper, «KpyroBopor azotra B Ipupoae».

O6opynoBanue: Mojenb-anmInMkanus «TunudHbsle OMOLEHO3bI», Tepdapuit
«PacturenbHbBIe COOOIECTBAY, KOJUICKIIUK «brorieHo3», «Bpeautenu BaxkHEHITHX
CEJIbCKOXO3MCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJJIEKIMH pAcTeHUN U
KUBOTHBIX, IPUHAAJIEKAIINE K Pa3HbIM 3KOJOTMYECKMM TIpYIIaM OJIHOTO BHJA,



Kpacnass xuura Poccuiickoit ®enepanuu, H300pakeHHsS OXpaHSEMbIX BHIOB
pPacTEHUH U JKUBOTHBIX.



[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacio ®I'OC COO, ycraHaBmuBarOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalolIUMHUCSA TporpaMM  CpelHero olmiero oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CJIEIYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMUMHUCS POCCHICKOM
IPAXKIAHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIbHOCTH
U CaMOOIPENENICHUI0, HaJlWdhe MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
IICJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIMK pa3BUTHS OMOJIIOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYarolUXcsl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE SKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH 1IN U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeameTa «buoNorus» AOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM W BOCHUTATEIILHOW JEATETHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUS W CIIOCOOCTBYIOT TIpOoIlleCCaM CaMOMO3HAHMS, CAaMOBOCIUTAHHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3UMUMUM JIMYHOCTH, MAaTPUOTU3MA,
YBXKEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY MTOKOJEHHUIO,
B3aMMHOTO YBaXEHUS, OCpPE)KHOTO OTHOIICHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaAuLMsM MHOTOHalMOHaNbHOTrO Hapona Poccuiickoit depepanuu, OpUpoAE U
OKpYKarouien cpeae.

JImaHOCTHBIE pE3yJbTaThl OCBOSHUSA y4deOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
OMBITA W OMbBITA JIEATEIILHOCTU B MPOIIECCE peain3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHNUSA:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUN 00YJaIONIErocs KaKk akKTUBHOTO U

OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IIEeCTBa;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB MU OOS3aHHOCTEW, YBa)KCHUE
3aKOHA U MPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMpPEEsATh COOCTBEHHYIO TMO3MIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKECHHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IPOILIECCE COBMECTHOTO BBINMOJHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXUTEJIbHOTO
OTHOMICHUS K MHEHUIO OIIMOHEHTOB TMPU OOCYXICHWH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaXxJ1aHCKOMH WJICHTUYHOCTH,
MaTpuoTU3Ma, YBOKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH TNEpe]
Ponunoit, ropmoctu 3a CBOM Kpail, CBOWO PoauHy, CBOWM S3BIK U KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACEIUIO U MaMSITHUKAM MPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUEHBIX B CTAHOBJIICHHE U
pa3BuTHe OWOJOTHM, TOHUMAHHMS 3HAYCHHS OHOJIOTMHM B TIO3HAHHHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammte (OTedecTsa,
OTBETCTBEHHOCTh 32 €ro Cy/b0Yy;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUECHTHUPYSCh Ha MOPAJILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMIUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS IEHHOCTEM CEMEWHOM MKWU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KU3HU
(310poBOo€  mMHUTaHWE, COOJIOJEHUE TUTUEHUYECKUX TMpaBuil U HOPM,
cOQTaHCUPOBAHHBIA PEXUM 3aHATUW W OTIbIXa, peryisapHas Quanyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH TPaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEJICHUS B CUTYAIIUSX, YIPOKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymOTpeOIeHuUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTbH K TPY/Y, OCO3HaHUE IIEHHOCTU MAacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTHUBHOM JIEATEILHOCTH TEXHOJIOTMYECKOW U COIUATbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

UHTEpEC K Pa3sNU4HbIM cdepaM MpodecCHOHATHHON ACSITETbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun U peaTru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOLIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIILIEHWE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUM IS
OKpYXarouien cpeibl;

OCO3HAHUE TJI00ATBPHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM U MyTed ux
pelleHus;

CIIOCOOHOCTh HMCIOJIL30BaTh MPUOOpETaeMble MPU HM3YYCHUH OHOJIOTHUU
3HaHWST W YMEHHUS TpU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJIGHUE  TpaBWJI  TOBEJAEHUS B MPUPO/IE,
HamNpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B JKOCHCTEMax, OXpaHy BHIOB,
IKOCHUCTEM, Orochephl);



aKTUBHOE HENpUATHE JEHCTBUW, NPHUHOCAIIMX Bped  OKpY)Karollen
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBAaTh HEOJArOonpHUsTHBIE KOJIOTHMYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4YHE PA3BUTOTO IKOJOTMYECKOI0 MBIIUIEHHUS, YKOJIOTHYECKON KYJIbTYPBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIBHOMN
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTH IKOJIOTMYECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MUDPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKON KYyJIbTYpbl KaK CpEACTBa
B3aUMO/JICHCTBUS MEXK]1Y JIFOJIbMU U TIO3HAHUSI MUDA;

MOHNUMAaHUE CIenupuKA OWOJOTUM KaK HayKH, OCO3HaHUS €€ poiu B
(GbopMUpPOBaHUU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEJCTABICHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
oOlmiecTBa, B IMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpodsieM
COXPaHEHUs IPUPOJTHOIO PaBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU i COBPEMEHHOM IMBUIIM3ALINHU:
o0ecrieueHusi HOBOTO YpPOBHSI pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTh pPEecypcHble  MpoOJEeMbl  pa3BUTHSA
YeJI0BEYECTBA, MOUCKA MyTel BBIXOJA U3 TJIOOATBLHBIX 3KOJOTHYECKUX MPOOJIeM U
obecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAlMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aUHTEPECOBAHHOCTh B IMOJYYEHUHM OWOJOTMYECKMX 3HAaHUM B LEJIX
NOBBIIEHUSI OOIIeH KyJIbTYphbl, €CTECTBEHHO-Hay4HOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHON TPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
IpU U3y4EeHUU OUOJIOTUH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaiu3a |
OOBSICHEHUSI SBJICHUI OKPY)KAIOIIEr0 MUpPAa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
YMEHHUE [elaTh OOOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO MOJYyYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONb30BaTh OMONOTMYECKHUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW MAESATENIBHOCTH, T'OTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSA y4deOHoOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYuUMble IS (POPMUPOBAHUS MHMPOBO33PEHUS OOYUYaIOIINXCS
MEXIUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPaXKaroIIre
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (BEIECTBO, HEPIus, sSBJIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpH,
UCCleIOBaHue,  HAONIOJeHHWEe, U3MEpPEHHE, JKCIEPUMEHT U  APYrux),
yHUBEpCAJIbHbIE Yy4eOHble JeHCTBUSA (MO3HABaTEelIbHbIE, KOMMYHHUKATHUBHBIC,

PErYIATHBHBIE), obecnieunBaronye dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH ¥ COIMAJbHOM KOMIIETEHIIMM OOy4aromuxcsi, CIIOCOOHOCTh
o0yyJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXKIUCHIUTIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWA W  YHHUBEpcalbHble y4deOHble JEHCTBUS B
MIO3HABATEJIbHON U COLMAIbHON IMPAKTUKE.

MertanpeaMeTHbIE pe3ylbTaThl OCBOCHHS MPOTPaMMBI CPETHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OgBaagenne YHHUBEpPCAJbHBIMHU Y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30BbI€E JJOrHYeCKHE AeiiCTBUA:

CaMOCTOSITESIbHO  (OpMYyJIUpOBaTh M aKTyallM3UPOBATh  MPOOJEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOIO MBILIUICHUS
(aHanu3a, CHHTE3a, CpaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), pACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, yCTaHABIMBATH
CBSI3U C APYTUMU NOHATUSMM);

OIpeNeNsITh IENN JeATEIbHOCTH, 3ajaBasi IMapaMeTpbl W KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl I€ATEIbHOCTHU C OCTaBICHHBIMU LEISAMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS I OOBSICHEHUS! (PAaKTOB U SBJICHHI
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PacCMaTpPHUBACMBIX
ABJICHUSX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIIOUEHUS;

PUMEHSATH CXEMHO-MOJIETIbHBIE ~ CpelICcTBa IS pe/ICTaBIEHUS
CYLIECTBEHHBIX CBSI3€l M OTHOIIEHUN B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTHBOPEYMH  Pa3HOrO  poJa,  BBIABIEHHBIX B  Pa3jIMYHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl ¢ YUETOM aHaiIM3a UMEIOLIUXCS
MaTepUalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUM 1€ATEbHOCTH

KOOPAMHUPOBATb W  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOJIEM.

2) 0a30BbIe HCCJIea0BaTeIbCKHE JeHCTBHUA:

BJIAJIETh HABbIKAMU y4€OHO-UCCIIE0BATEIbCKON U IIPOEKTHOM JESATENBbHOCTH,
HaBbIKaMM  paspelieHusi MpoOJeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pa3jU4Hble BUABl JEITEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTalMy, IMPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

(opMHUpOBATh HAYYHBII TUI MBILLJIECHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHENH,
KJIIOUEBBIMU MTOHATUSMH U METOAAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyaJlM3UpPOBATh 3a/auy,
BBIIBUTATh TUNOTE3y €€ pEIIeHMs, HAXOIUTb apryMEHThI JUIsl JT0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUS 3aJaud  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh I[CJICHANIPABICHHBIM TOUCK TEpeHoca CPEJCTB M CIOCOOOB
JEeNCTBUS B IPO(PECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTHYECKYIO O0JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEJAMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE WJEH, MpEIaraTh OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOUHHMKAX MHPOpMaLUH (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapSX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHaIu3UpOBaTh



WH(OPMAITHIO pa3IMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHICCKH OICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MIPU MOUCKE U
otOope Ouonoruueckol uHboOpMaIUl, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (GOpMYy  TpEACTaBICHUS
Oouonoruyeckoil nHbopManuu (Cxembl, rpaduKu, TUArPAMMBbI, TaOIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCTBE CpPEIACTBA Mpu pabore ¢
Oouonornueckol umHGpoOpMaluen: TNPUMEHSATh XUMHYECKHe, (u3nueckue W
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIO3HABaHUST U 3allUThl  WH)OpMaImw,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aieHNe YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUHA BO BCeX cdepax KU3HHU, aKTUBHO Yy4aCTBOBATh
B JUajore Wih JUCKYCCHUU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMIOJHEHUS TpeaiaraeMoiu
3aJla4¥, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3WIIUN JAPYTMX Y4aCTHUKOB
JIMajora Ui JUCKYCCHUM);

pacro3HaBaTh HEBEpOalbHBIE CpEACTBA OOINEHHUS, IMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallUi,
YMETb CMST4aTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJAJIETh Pa3IMYHBIMHU CIOCO0aMU OOIIEHHUS U B3aHUMOJCHCTBHS, MOHUMATD
HaAMEPEeHUs JIPYrux JIOACH, MPOABIATh YBAKUTEILHOE OTHOUIEHHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHUSI C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasi 1eSITeJIbHOCTb:

MOHUMATh W HMCIOJb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYaTHHOM
paboThI MpU pelIeHUH OMOJIOTHYECKOMN MPpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBUSI TIPU PEIICHUHN YU4EeOHOM! 3a/1auu;

BBIOMPATh TEMATUKYy W METOJbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJIEKTHBA;



IIPUHAMATh €I  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHKCHUIO: COCTAaBJATH IUIAH JCHCTBUU,
pacupenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOU padOThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKIOINO YYaCTHHKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpEAJIaraTb HOBBIE TPOEKTHI, OLEHHUBATh HIEW C TO3ULUWM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYHIECTBIJIAATh MO3UTUBHOE CTPATETHMUECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJaeHne yHMBEPCAJIbHBIMH PEryJATUBHBIMH IeHCTBUSMHU:

1) camoopranusanmus:

WCIIOJIb30BaTh OHOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MpPOOJIeM W HX
pEIIeHUs] B )KM3HEHHBIX U YU€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHWM IIeJIeBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JICWCTBUSAX M IMOCTYNKAX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 3a/ladyd B 00pa30oBaTesIbHOM
JEATENBHOCTU U )KU3HEHHBIX CUTYaLHSIX;

CaAMOCTOAATEJIbHO ~ COCTABJIATH IJIaH peHIeHUs NpoljeMbl ¢ y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYalIHUsIM;

pacmupsTh paMKHi Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUIT;

JieNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLIeHNE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMUIIMH B
pa3HbIX 00JIACTSAX 3HAHWW, MOCTOSHHO TIOBBIIATH CBOW 00pa3oBAaTENbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJQJIE€Th  HABbIKAMHM  IO3HABAaTEJIbHOM  pePIEKCMHM  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEMCTBUW M MBICIHMTENBHBIX IIPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHMM, MCIOJIb30BATh MPUEMBI peIEKCHM ISl OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLECHUBATH PUCKH W CBOECBPEMEHHO IIPUHUMATh PELICHUS 110 HX
CHIKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeATEebHOCTH;

3) npuHATHE cedsl M IPYTrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHAMAaTh MOTUBBI W apPryMEHThl JAPYTMX MpPU aHAJIN3€ PE3YIbTAaTOB
NEeSATeTbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MTOHUMATh MUP C TTO3UIIUU APYTOTO YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ysbTarthl ocBoeHHsT mporpamMmbl COO mo Ouosornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupruyeckue s yueoHoro npeamera «buomaorus»
Hay4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 110 OCBOEHMIO, MHTEPIPETALIMU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIHHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAaHUM B PAa3IMYHBIX YYEOHBIX CHUTyallMsIX, @ TAKK€ B pealbHbIX
KU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX ¢ Owmomorueil. B mporpamme mpenmMeTHbie
pe3yJIbTaThl IPEACTABIEHBI IO TOAaM 00ydYEeHHUS.

[IpenmeTHbIe pe3yibTaThl OCBOEHHs ydueOHOro mpeamera «buonorus» e 10
Kacce JOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHUs €CTECTBEHHBIX HAyK, B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HayYHOW KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUMCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
TPaMOTHOCTH YeJIOBEKa IS PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TOHSTHMA:
KU3Hb, KIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BeEUIeECTB M IIPEeBpalllcHuE
SHEPrUH), TOMEOCTa3 (CaMOpEryysAlus), YpOBHEBAs OpPraHU3alus >KUBBIX CHCTEM,
CaMOBOCIPOM3BECHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOUYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajbHas JorMa MOJIEKyIspHOW Ouonorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IeHTpax MHOrooOpasus u
IPOUCXOXKJEHUS KyIbTypHbIX pactrenuid H. M. BaBunoBa), onpenensTs rpaHuLbl
UX MIPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SBICHUH, OpraHu3alus U IMPOBEICHHE
OMOJOrMYECKOT0  DKCIIEPUMEHTAa,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCIENYEeMbIMH BEIMYUHAMHU, OOBSICHEHHE TMOJIYyYEHHbBIX



pE3yNbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBO/IbI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKApUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEILLECTB U MPEBpAIlEHUs dHEPIruu B KIETKe, (HPOTOCHHTE3A,
IUTACTUYECKOTO0 M HJHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSTH MOTYYEHHBbIE 3HAHUS AJIA OOBSCHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATUSA MPAKTUYECKUX PELUICHUN B IOBCEIHEBHOM
KU3HU C 1IeNpl0 oOecnedyeHus: 0e30MacHOCTH CBOEro 3/I0POBbSl U 310POBbS
OKpPYKaIOUIUX JII0/IeH, COOMIOIEHUS HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOMU ouosorun u OMOTEXHOJIOT UL PalMOHAIBHOTO
MPUPOAOIIOIb30BAHUS;

YMEHHME peuiaTh JJIEMEHTApHble TEHETHYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIIHOE CKpELMBAaHUE, CLEIUICHHOE HaCJEOBAHUE, COCTAaBIIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl TPE/ICKa3aHusl HACIeAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpATOPHBIE M MpakTUYecKue padoThl, COOIHOIATh
IpaBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICTBa MacCcOBOM MH(pOpMAIUH, HAYYHO-TIONYJISIPHbIE
MaTepHualibl), ATUYECKHME aCHEKThl COBPEMEHHBIX MCCIECIOBAaHUM B OUOJIOIHH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO037]aBaTb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOIICHHS,
000011128 OMOJIOrHYecKyl0 UHGOPMALIUIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BaTh OHSATUIHBIN anmapaT OMOJIOTUH.

[IpenmeTHble pe3yNbTaThl OCBOEHUS yueOHOro mpeamera «buosorus» 6 11
Kacce JTOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIKM OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHbIX 33/1a4;

YMEHHE pacCKpbIBaTh COJIEp)KaHUE OWOJIOTMYECKHMX TEPMHUHOB W TOHSATHIL:
BUJ, TOMYJSIUs, TeHO(OH I, SBOMIOLMS, ABIKYIIME CUiIbl ((DaKTOPbI) 3BOJIOIUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000Pa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,



ADKOCHUCTEMa, MPOJAYIEHThI, KOHCYMEHTBI, PEIYUEHThl, LENH MUTaAHUS,
AKOJIOTUYECKask MupaMuaa, OMoreoreHo3, ouocdepa;

YMEHUE u3Jararb OWOJOrMYECKHe Teopuu (IBOJIIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapimueBoro cxoactsa K. M. bapa, depenoBaHus TJIaBHBIX HaIpaBICHUN H
nyreit sBomounu A. H. CeseprioBa, yuenus o o6uochepe B. U. Bepnanckoro),
OMpeIesATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUH: HAOIIOIEHNE U
ONKMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB M SIBICHHM, OpraHu3alusi U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBI)KCHHE  THIOTE3bl,  BBIABJICHUE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHUE TOJYyYEHHBIX
PE3YyIABTATOB, UCIOJb30BAHHBIX HAYYHBIX NOHSATUW, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BEIBOAbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIICTATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OUOJIOTHYECKUX
OOBEKTOB: BUJOB, MONYJSLUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreolleHO30B U DJKOCUCTEM, OCOOCHHOCTH IMPOLIECCOB:  HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHUCTBUS HKOJOTMYECKUX (PAKTOPOB Ha OpraHU3MBI, IEpeHoca
BEIIECTB M MOTOKA SHEPrUd B 3KOCUCTEMAX, AHTPOIOTEHHBIX HW3MEHEHUW B
SKOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTH MOTYYEHHBIE 3HAHUS AJI1 OOBSCHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l NIPUHATHUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C Lenblo obOecrieueHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKaroUIuX JII0eH, COOMI0IEHUS HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUMN
COBPEMEHHON OMOJIOTUH JIJIsl PALIMOHATBHOTO MPUPOJIONIOJIb30BAHUS;

YMEHHME peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHOoca BEIIECTB U IHEPTUM B IKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHHE BBIMIOIHATH JIA0OpATOPHBIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuiia pu padboTe ¢ yueOHBIM U J1a00OpaTOPHBIM 00OPYOBAHUEM;

YMEHHE KPUTHUYECKH OIEHHWBATh U HHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTMYECKOT0  COJAEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MacCOBOM MH(OpMAIU, HAyYHO-MOIYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
00001mas Onosornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3ieioB H TeEM uudpoBbie
Ne i/m P Kourposbubie | IlpakTuyeckue (1upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6 OK
1 buonorus kak Hayka 2 0.5 nommorexa 1
https://m.edsoo.ru/7f41¢292
bubmioreka [IOK
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1
https://m.edsoo.ru/7f41¢292
bu6mmnoreka [JOK
Xu i 1
3 MUYECKHI COCTaB U CTPOEHUE KIIETKU 8 hitps://m.cdsoo.ru/7f41c292
4 KusHenesareapbHOCTh KJIETKU 6 Eubmiorexa IOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHOX€eHHE 1 MHAUBUIYAIbHOE PA3BUTHE 5 | bubmotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenacrBeHHOCTh U U3MEHYHMBOCTD 2 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7{41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6 OK
8 PezepBHOE Bpems 1 nommorexa 1
https://m.edsoo.ru/7f41¢292
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KVIACC

Koan4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TEM uudppoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS ONOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubmotexa LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 1
Prati3Mbl i OKpYKalotas cpeiia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 9KOJIOTUYECKUE CUCTEMBI 9 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
bubmioreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoapl MO3HaHUS )KUBOM TPUPOJIBI.
[TpaxkTueckas padota Ne 1
bu6mmoreka [JOK
2 «Hcnonp30BaHNe pa3IuIHbIX 1 0.5
https://m.edso0o.1u/863e6122
METOJ10B [IPH U3YYEHUHU
OMOJIOrNYECKUX 00BEKTOBY
3 buonoruyeckue cucteMbl, MPOIECCh | bubmmorexa [IOK
U UX U3Y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckuit coctaB kieTku. Boga u | bu6moreka [JOK
MHHEpAJILHBIE COIU https:/m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHHE OEITKOB 1 bubmorexa [OK
https://m.edsoo.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne | 0.5 bubmotexa [IOK
KaTAIUTUYECKON aKTUBHOCTH ' https://m.edso00.1u/863e6b72
(bepMeHTOB (Ha TpUMepe aMHUIIa3bl
WJIM KaTajas3bl)»
7 Vriaesoasl. JInnuael 1 bubmorexa LIOK
https://m.edsoo.ru/863e6870




bu6mmoreka [JOK

8 Hyxnennosie kucinotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus n MeToabl U3ydeHus bubmmoreka LIOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 KieTka kak 11eJ10cTHas KUBas
cucrema
CtpoeHHe dyKapuOTHYECKOU KIIETKH.
JlaGopaTopHas pabora Ne 2
«M3yueHune cTpoeHUsI KIETOK bubmmoreka [IOK
11 pacTeHul, )KUBOTHBIX, IPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii o7 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
rOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEY
12 OOMEH BeIIEeCTB UM META00IN3M Eubmiorexa IOK
https://m.edsoo.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 brbmorexa [TOK
https://m.edsoo.ru/863e7c98
14 DHepreTHyeckuii oOMeH Bubmoteta OK
https://m.edsoo.ru/863e7aae
Ku3HEeHHBIN UK KIeTKHU. JleneHue
KJeTku. Muros. JlabopaTtopHas
15 pabota Ne 3 «Habmonenne mutosa B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIpenapaTax»
16 BuocunTes Oenka. Peakius bubmoteka [JOK
MaTPUYHOT O CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsums — Ouocwnes Genxa https://m.edsoo.ru/863e796e
18 Hexknetounsle popMBbl KUZHU — bubmmorexa LIOK




BHUPYCBI

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

bubmoteka [JOK

19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoteka IJOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
71 JlaGoparopHas pabora Ne 4 0.5 bubmmoreka LIOK
«HM3ydeHne cTpOeHHUsI MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha F'OTOBBIX
MHKpOIIpenapaTax»
2 NuauBuyansHO€E pa3BUTHE bubmmorexa [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka o bubmotexa [JOK
HACJEICTBEHHOCTH U U3MEHYUBOCTU https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HAClIeJOBaHUS
24 HpI/ISHaKOIS MOHOFI/IﬁpI/II,[HHOC bubmoteta LIOK
https://m.edsoo.ru/863e8878
CKpeIllMBaHUE
UTUOpPUIHOE CKpEIMBaHUE. 3aKOH
25 §€3aBI/Ir():I/If\L/[OFO HapCJIHE-:II[OBaHI/Iﬂ Bubmorexa LIOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenieHHoe Hacleq0BaHue
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuyenue pe3ysibTaToB 0.5 bubmmorexa [IOK
MOHOTHOPUIHOTO ¥ JAUTHOPUIHOTO https://m.eds00.ru/863e8c60
CKpeIIMBaHus y Ip0o30(UiIbl Ha
rOTOBBIX MUKpOIpenapaTax»
27 I'enernka mona. HacnenoBanue bu6mmoreka [JOK




IMMPU3HAKOB, CLUCIIJICHHBIX C ITOJIOM

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

N3menunBocts. HenaciencreenHas
W3MEHUYHUBOCTh. JlabopaTopHas

)3 pabota Ne 6. 3yuenue | 0.5 bubmmorexa [IOK
MOJM(UKAIMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALMOHHOIO psAJa U
BApUALMOHHON KPUBOW
Hacnencreennast ”3MEHUMBOCTb.

29 JlaGoparopHas pabora Ne 7. 1 05 bubmmoreka LIOK
«AHanu3 MyTauui y Apo30Quiibl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKPOIIPENapaTax»

30 ['eneruka uenoBeka 1 bummorera [IOK

https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok. O000mIeHNE 110

31 teMe «HacnencTBeHHOCTh U 1
M3MEHYUBOCTb OPraHU3MOB»

32 Cenekuust Kak HayKa U MpoIecc 1 brbmorexa [OK

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

13 MeTonbl U TOCTHIKEHHUS CEICKIIUN | bubmioreka [IOK
pacTeHU! U JKUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHomorus kak oTpacib 1 bubmmorexa [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
n bubmotexa [JOK
1 OBOJIOLHUS U METOJBI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHS MPENCTaBICHUN | bubmmoreka LIOK
00 PBOJIIOIUHU https://m.eds00.1u/863e¢9570
3 Mukpo3Bomonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[HonynsAuus Kak 3eMeHTapHas
€IMHHIA BUJA U 3BOJIOLUH.
4 JII;60 ZTO Hlalm abora J]\lfo 1 1 0.5 brbmiorexa IOK
pATOpHat p ° ' https:/m.eds00.ru/863¢99¢6
«CpaBHEHUE BUJIOB 110
MOP(OIOrMUECKOMY KPUTEPHIO»
5 JIBrKyIme cuibl (3J1eMeHTapHbIe 1 bubmmorexa [IOK
(hakTOpbI) IBOTIOLNH https://m.edsoo.ru/863e9dad
bu6 OK
6 EcTecTBeHHBII 0TOOP M ero popmbI 1 nommoreka L1
https://m.edsoo.ru/863e9ed0
PesynbTaTe! 3BOMIIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas | 0.5 bubmotexa [IOK
padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEJIBHOI'O XapaKTepa
g Hamnpasnenus u nytu 1 bu6mmorexa [IOK

MaKpO3BOJIIOINH

https://m.edso0.ru/863e9cle




9 HeobpatumocTs 3BoMmoNu
Hcropust xu3Hu Ha 3eMiie U METOJIbI
10 €€ U3y4eHus
1 ['unoTe3sl MPOUCXOKICHUS KUZHU bubmotexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazBuTHe xu3HM Ha 3eMJie 0 3paM U bubmotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl FBOJIIOLUU
PacTUTENBHOr O ¥ )KUBOTHOI'O MU pa.
13 [IpaxTuueckas padorta Ne 1 0.5 bubmuorexa LIOK
«M3ydyeHne HCKOMTaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U )KUBOTHBIX B
KOJUIEKIUAX)
14 CoBpemeHHasl cucreMa bubmmorexa [IOK
OpPraHUYecKoro Mupa https://m.edsoo.ru/863ead8e
15 DBOJIOLHUS YeTOoBeKa (aHTPOIOT €HE3) bubmiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBuxymime cuibl (pakTopsl) bu6mmorexa [IOK
aHTpoOIoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOIOLNU
4eJIoBeKa
13 YenoBeueckue pachl U MPUPOJIHBIE bubmmorexa [IOK
aJlarnTaliy 4yejIoBeKa https://m.edsoo.ru/863eaea
Pe3epBHblii ypok. O00011€HIE 110
19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
JKWU3HU Ha 3eMiie»
20 DKoNorust Kak Hayka
21 Cpenbl 06UTaHUS U SKOJIOTUYECKHE bubmmoreka [IOK




(akTopsl

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

AbGuotnueckue GaKkTOpPhI.
JlabopaTopnas pabora Ne 3.
«Mopdonorudeckrne 0CoOOEHHOCTH

. bubmotexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanusy». JlaboparopHas pabora
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubmioreka [IOK
23 buotnueckue gpakTopbl
b p https://m.edsoo.ru/863eb348
DKOJIOTNYECKUE XapaKTePUCTUKU
nonymsauuu. [Ipaktudyeckas padora
24 No 2 «Iloncy€r maoTHOCTH 0.5
MOMYJISALUNA Pa3HBIX BUOB
pacTeHuin»
)5 Coo0briecTBa opraHu3MoB — bubmoteka IJOK
OHOIIEeHO3 https://m.edsoo.ru/863ebd6a
26 DKOJIOTUYECKNE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBI€ MTOKA3aTEIN SKOCUCTEMBI.
bubmioreka [IOK
27 DKOJIOruuecKre NUpaMubl.
. https://m.edsoo.ru/863eb5fa
CgaoiictBa 3kocuctem. Cykueccus
28 [IpupoaHbie S5KOCUCTEMBI
29 AHTPOIIOTr €HHBIE IKOCUCTEMBI
30 buocdepa — riobanbHas bubmmorexa [IOK
3KOocUcTEeMa 3eMiln https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubmotexa [JOK

o6uochepsl

https://m.edso00.ru/863ebd16




32 UYenoseuectBo B Onocdepe 3emin 1
13 Cocyl1iecTBOBaHHE MPUPOIBI U | bubmmorexa [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O00011IEHNE TEMBI
34 «CooburecTBa U 3KOJIOTMYECKUE 1
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

IIpoBepsiemMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

ChopMupoBaHHOCTh 3HAHUII O MecTe M PO OUOJOTHMH B CHCTEME
HAy4YHOT'0 3HaHMSI €CTECTBEHHBIX HAayK, B (QOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MMPAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaZIe POCCHUICKUX W 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu; (YHKIMOHAIBLHOM TPAMOTHOCTH YEJIOBEKA JJIA PEIICHUS

JKHU3HCHHBIX 3aaa4

YMeHue packpbeiBaTh COfAepKaHHE OWONIOrMYecKUX TEPMUHOB H
MOHATHUI: JKU3Hb, KJIETKa, OpraHu3M; MeTa0oau3M (0OMEH BEIIeCTB U
MpEBpaIlEHUE DSHEPrur), TOMeocTa3 (camMoperyssuus), ypOBHEBas
OpraHu3aius >KUBBIX CHCTEM, CAaMOBOCIPOHM3BEICHHE (PEHpPOAYKIIHs),

HaCJICACTBCHHOCTb, UBMCHYNBOCTbL, POCT U PA3BUTHC

YMeHue uznarate OMOJIOrHYEeCKUe TeOpUuu (KJIETOYHAs, XPOMOCOMHas,
MyTanroHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunoBa) u
yueHHs (0 LEHTpax MHOrooOpasusi M IMPOMCXOXKIEHHS KYyIbTYPHBIX
pactenuii H.W1. BaBuiioBa), onpenensaTs rpaHULibl UX TPUMEHUMOCTH K

JKUBBIM CUCTEMaM

VYMenue BrajeTh METOJAaMHU HAY4YHOr'O TIO3HAHUS B OHOIOTUH
(HaOmro/leHue W OMHCAHHE JKUBBIX CHUCTEM, IPOIECCOB U SIBIICHUMH;
OopraHuzanusi W TMpOBeAeHHE OHUOJOTUYECKOrOo  JKCIEPUMEHTA,
BBIABMIKCHHE  THUIOTE3BI; BBISABJICHHEC  3aBHCHMOCTHU MEXKTY
UCCIICyEMBbIMH BEIIMYMHAMH, OOBSICHEHHUE TTOJIYYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TIOHSTHUH, TEOpPHM W 3aKOHOB, YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX pCSYJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

1

2

3

4

5

VYMeHue BBIACTIATE CYHWCCTBECHHBIC IIPU3HAKW BHPYCOB, KIICTOK
IMpOKapuoT H 9YKapuorT, OOHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH  IPOIIECCOB OOMEHa  BEIIEeCTB W
NpEeBpaIIeHUs SHEPrUuu B KIEeTKe, (DOTOCHMHTE3a, IUIACTUYECKOrO H
JHEPreTMYecKoro  oOMEeHa,  XEMOCHHTe3a, MHTOo3a,  Melo3a,
OINIOAOTBOPCHM, Pa3MHOXCHUA, UHAUBUAYAJILHOI'O pa3BUTUA

opranusma (OHTOT'€HE3)




YMmenne IIPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHHS

OHMOJIOTMYECKUX MponeccoB u $IBJ'IGHI/II71, AJI1 MPUHATHUA NPAKTUICCKUX
peleHuit B MOBCEIHEBHOM )KU3HU B LEJSIX obecredeHns 0e301acHOCTH
CBOETO 37I0POBBS U 37]0POBBSI OKPYKAIOIINX JIOJCH, COOIIOIEHUS HOPM
rPaMOTHOTO TIOBEACHHS B  OKpYXarolen

NPUPOAHON  cpene;

IIOHUMAaHHEC HGO6XOI[I/IMOCTI/I HCITIOJIB30BaHU A Z[OCTI/I}KCHI/Iﬁ

COBPEMEHHOW OHOJIOTMM H OWOTEXHOJOTHMH JUIS PpalliOHAJIBHOIO

IPUPOJOIOJIB30BAHUS

YMenue peliaTtb JJIEMCHTAPHBIC TI'CHCTHYCCKUC 3adda4ud Ha MOHO- U
)II/IFI/I6pI/I)1HOC CKpCIIMBAaHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOFPI6pPI)IHOFO

CKpCIIMBaHU JIA IMpeaACKasaHusia

HaCJICAOBAHUWA ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH na6opaTopHLIe H TPaKTHUICCKUEC pa6OTLI,

coOmonaTh mpaBuiaa mpu pabore ¢ y4eOHBIM W J1a0OpPaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OI[EHWBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO
OHOJIOrMYECKOro CoiepkKaHMs, BKIIIOYAOIYIO ICEBIOHAYYHbIE 3HAHUS
13 pa3nuHbIX UCcTOYHUKOB (CMMU, HaydyHO-OMYJIApHBIE MaTEpUAIIbI);
ITHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICJOBAaHWA B OHOJIOTHH,

MCIOUIIHUHCE, OMOTEXHOJIOTUH

10

VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast OMOTOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHHKOB,

IrPaMOTHO HUCIIOJIb30BaTh MOHATHIHBIN annapaT Onosorun

11 KJIACC

Kon
NpoBepsieMoro
pe3yabrara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOM
Oﬁpa30BaTeJIbHOl7l nporpaMmmsbl CpeaHEro od1ero 06pasoBam/m

ChopMupoBaHHOCTh 3HAHWKH O MECTE W POJU OHOJOTMH B CHCTEME
HAYYHOT'0 3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOT'O MHPOBO33PEHHS; O
BKJIaJIe POCCHUUCKUX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oowonornu; (YHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS

JKHU3HCHHBIX 3aaa4

YMeHue packpblBaTh CcojepkKaHHME OHMOJIOrMYECKUX TEPMUHOB U

MOHATUM: BUJ, NMOMYJISALUS, T€HOPOH, SBOIIOLHUS, ABMKYIIUE CHUJIIBI




(daxTopsl) ABOJIIOIUH, MPUCIIOCOOTIECHHOCTD OpraHU3MOB,
BHJ1000pa30BaHuE, 9KOJIOTUYECKHE (bakTopsl, 9KOCHUCTEMA,
OPOIYICHTB,  KOHCYMEHTHI, PEIYIICHTHI, (3007 MTUTAHMS,

9KOJIOTHYecKas mupamua, Onoreoenos, onocdepa

YMenue u3ziaraTb OMOJIOrMYECKHE TEOPUH (IBOIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  DBBOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apozsimeBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud U nmyted ssomonuu A.H. CeBeprioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpeneniarts TpaHHUIBl  UX

MPUMCHHUMOCTH K JXUBBIM CUCTCMaM

VYMeHne BIaAeTh METOJaMH Hay4YHOro IIO3HAHUA B OouoJorun
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUEC KXUBBIX CHCTCM, IIPOLECCCOB U ﬂBHeHHﬁ;
opraHu3anus u IIPOBCACHUC OHOJIOrUYECKOI 0 OKCIICPpUMCHTA,
BBIIBHKCHUC THUIIOTE3bI, BBIABJICHHC 3aBUCUMOCTHU MCKIAY
HCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHEHNE IMOJIYYCHHBIX PEC3YJIbTATOB,
HCII0JIb30OBAHHBIX HAY4YHbIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB; YMCHHUC

ACJIaTh BbIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX pCSYJIbTaTOB)

YMmenune BBIACIATH CYIICCTBCHHBIC IIPU3HAKH CTpOCHUA
OWonornueckux OOBEKTOB: BHUJAOB, TMOMYJSIUNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEAYILEHTOB,  OMOIr€OIlCHO30B U  DKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEeCTBEHHOU MU3MEHYUBOCTH,
€CTECTBEHHOIr0  0TOOpa, BUI000pa30BaHUSA, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUS DKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI,
MEpCeHOCa BCUICCTB U MMOTOKA SHCPIrUu B SKOCUCTEMAX, AHTPOIIOI'CHHBIX
U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U

OMOreoXMMHY eCKUX ITUKIIOB B Onocdepe

YMeHue nOpUMEHSTh TMOJYyYEHHbIE 3HAHUA UIsI  OOBSICHEHHS
OMOJOTUYECKUX TPOIECCOB M SBICHUU, I MPUHITHS MPAKTHUECKUX
pelieHuit B MOBCEIHEBHOM )KU3HU B LEIX obecredeHns 0e30MacHOCTH
CBOETO 3/I0POBbSI U 310POBbSI OKPYKAIOIIHMX JFOACH, COOTI0ACHHSI HOPM
TPaMOTHOTO TOBEIEHUS B  OKPYXKAWOIEW TMPUPOJHONU  CPEJIE;
MOHMMAaHue HE00XOUMOCTH U CII0JIb30BaHUS JOCTH>KEHU I

COBpPEMEHHOW OMOJIOTHH IS PAIliOHATIHLHOT'0 TPHPOIOIOIB30BAHUS

YMeHue peuiath 3JeMEHTapHble OMOJOrMYecKHue 3aJaud, COCTABISATh

CXEMBbI IepeHOoCca BEIIECTB U SHEPIHH B SKOcHCcTeMax (L[eMU MUTaHUs)

VYMeHue BBHIMOJHATH JIAOOpaTOpHbIE M MpakTHYEeCKHe paloThl,
coOyofaTe MnpaBuia Mpu pabore ¢ y4eOHbIM M JIAOOPATOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKU OIEHMBAThb M MHTEPIPETHPOBATb MHPOPMAIUIO
OHMOJIOrMYECKOro CoepkKaHMs, BKIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUS

U3 pa3nu4HbIX ncTouHuKOB (CMU, HayuyHO-MONMy I pHBIE MaTEpUabl);

? paccMaTpHuBaTh ri100anbHbIe 9KOJIOTMYECKHE npo0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIINIO
VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS,
10 000011ast OnoIornYecKyro HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

I'pPaMOTHO HCITI0JIb30BATh MOHS TUHHBIN arrapar Oouoornu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBOi mpupoxpe. Pomp Ouonormu B (GopMHpPOBAHHU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HAyK

1.2

MeTtoapl TO3HAHUS JKHUBOM IMPpUPOAbI (Ha6J’IIO,I[eHI/I€, OKCIICPUMCHT, OIIMCAaHHUC,
HU3MEPCHUC, KJ'IaCCI/I(bI/IKaHI/IH, MOACIIMPOBAHUEC, CTATUCTHUUYCCKAA o6pa60T1<a

JTAHHBIX )

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

Kuspie cuctempl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHM oOpraHu3aid OUOCHCTEM: MOJICKYJISIPHO-T'€HETUYECKUM, KICTOYHBIH,

OpraHu3MeHHbIH, TONYJISIMOHHO0-BU0BOM, SKOCUCTEMHbIN, OHOC(EpHBIit

XHWMHUYECKUIN COCTaB U CTPOEHHUE KIETKU

3.1

XUMUYECKHM COCTaB KJIETKH. XHUMHYECKHE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHThl. Boma u wMuHepanbHble BeniectBa. DOyHKIUMKM BOABI H

MUHCPAJIbHBIX BCUICCTB B KIICTKEC. Ho;:mepncaHHe OCMOTHYECKOro Oallanca

32

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HeszameHuMble M 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMMHOKHUCIOTHBIM COCTaB.
VYPpOBHU CTPYKTYpPbI O€JIKOBOM MOJIEKYJIbl (IepBUYHAs, BTOPHUYHAs, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XuMHUecKue cBoicTBa OenkoB. buosioruueckue
(GyHKIMM OEJIKOB.

®epMmeHTbl — Ouosiornyeckue karaiausaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIM
LHeHTp, cyoOcrpaTHas crneunpuunHocts. Kodepmentsl. Burtamunsl. OTinuus

(hepMEHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB

33

VYrieBoasl: MOHOCaxapuabl (TJIF0OK03a, pubo3a M JAe30KCHpr003a), JArcaxapubl
(caxaposa, JlakTo3a) M MOJMcaxapuabl (Kpaxmaj, TJIUKOI'EH, I[eJUIK0JI03a).
buonornyeckue GyHKIINU YIIIEBOIOB.

Jlununel:  TpuraMuepuabl,  crepounbl,  dochomunuasl.  ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buomornueckne ¢ynknuu aunuao. CpaBHEHUE

yriesoaos, O€eNIKOB U JIMIIUAOB KaK UCTOYHUKOB SHEPIUHU

34

Hyxnennossie kuciorsl: JIHK u PHK. Hykiieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX




kucnot. Ctpoenune u ¢ynkuun JHK. Crpoenne u ¢ynximuum PHK. AT®:

CTpoeHUE U QYHKIUU

35

Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHus KIETOK

3.6

Knerka kak nenoctHast xuBasi cucrema. OOImuMe NMpU3HAKK KIETOK: 3aMKHYyTas
HapyxHas MeMOpana, mosekynsl JIHK kak renermyeckuii ammapar, cucrema

cuHresa Oenka

3.7

Tunsl KJIETOK: dyKapuoTHYecKast U MpokapuoTrueckas. OcoOEHHOCTH CTPOEHUS
npokapuoTuueckod  kimeTkd. Kiertounas crenka Oaktepuil. CtpoeHue
9YKapHOTHUYECKON KIETKH. OCHOBHBIE OTJIMYUS PACTUTEINBHOW, XUBOTHOM U

rpUOHOM KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIHUKC, HX
¢dbynaknuu. [Tnasmatrnyueckas memOpaHa, e€ coiicTBa u pyHkuuu. [{utonnazma u eé
opranonnbl. OgHOMEMOpaHHBIE OpraHOWIBl KJIETKU: HIOMIa3MaTH4ecKas CETh
(BIIC), ammapar ['ombmxu, au3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJpUH, MacTuAbl. [IpoucxokieHue MUTOXOHIpUM W miacTul. Bunael
wiactu. HememOpaHHble OpraHoujibl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHT,

PCCHUYKHU, KTYTHKH. qDYHKIII/II/I OpPraHorna0B KJICTKH. Bxmrouenns

39

Anpo — perynsatopHslii 1eHTp kieTku. CTpoeHHe siapa: siaepHas 000JouKa,

KapHoniaa3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEeNIECTB B KIIETKE

}KI/I?.HeI[eS[TeJ'II)HOCTI) KJIICTKHU

4.1

OOMeH BemiecTB, WJIM METa0OIM3M. ACCHMILUANUS (TIACTUYECKU OOMEH) |
JUCCUMUJISIIUSL (SHEPreTuYecKuii oOMeH) — JBE CTOPOHBI €AMHOro Ipoliecca
merabomu3ma. Tunbl oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHsblid. Poib

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPALICHUU SHEPTUH B KIICTKE

4.2

®orocunTe3. CBeTroBas U TeMHOBas (pa3bl poTocuHTe3a. Peaknuu porocuHTesa.
OddextuBHOCTE (hoTOCMHTE3a. 3HAUCHHE (POTOCHMHTE3a ISl JKU3HU HA 3emiie.
Bnusaue ycnoBuil cpenpl Ha (POTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €O
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3Upyloliue OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKA3HU Ha 3eMiie

4.3

OHepreTuueckuii odMeH B KieTke. PacriensieHue BeLIECTB, BBIJEICHHE H
aKKyMYyJIMpOBaHHWE OJHEPrMM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
I'mixomu3. bpoxkenne m ero Buabl. KucnopogHoe OKHCIEHHE, WIH KIETOYHOE

nbpixaHue. DPPEeKTUBHOCTh IHEPreTUY eCKOro oOMeHa

4.4

Peakiuu matpuyHoro cunresa. ['enetnueckas nngopmanus u JHK. Peannzanus

TeHETHYEeCKOW HMH(pOpMAllUU B KJIETKE. | €HeTWYeCKWil KOJ M €ro CBOICTBA.




Tpanckpunuust — matpuunblii cunte3 PHK. Tpancisnus — OuocunTe3 Oenka.

Konuposanue amunokuciot. Poias pubocom B 6nocunTtese 6enka

4.5

Heknerounsie Gopmbl Xu3HU — BUpYChl. McTopus oTKpbiTHs BUpycoB (/1.W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U IKU3HEACITEIbHOCTH BHPYCOB.
bakrepnodaru. bonesnum pacrteHuil, XKUBOTHBIX M YEJIOBEKA, BHI3BLIBAEMbIC
BUpycamu. Bupyc nummyHonedunuta yenoeka (BUY) — Bozoyaurens CITN/da.

[IpodunakTrka pacmpocTpaHEeHUS BUPYCHBIX 3a001eBaHUN

PasmHoxxenue u HHAUBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 1uKJI, WMIM SKU3HEHHBIM LUK KieTkd. MHTepdaza u MHUTO3.
IIpoueccsl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTpUUHOIO
curesa JIHK. Crpoenue xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL.
JiumuionHelii ¥ TamIOMAHBIA ~ XPOMOCOMHBIE — HAOoOpbl.  XpOMaTH[BL
[luronorndyeckue OCHOBBI DPA3MHOXKEHMS M HHIMBUAYAJIbHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnerkn — wmuto3. Cragmm mutosa. Ilpomeccsl, mpoucxopsmue Ha

Pa3HBIX CTaAUAX MHUTO34. buonormyeckuii CMBICTI MUTO3a

5.2

@®opMbI pa3MHOXEHHS OpraHH3MOB: Oecrionoe W MmosioBoe. Buisl Gecronoro
pPasMHOXKCHUS: JEJICHHE HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpo0Opa3oBaHUeE, BEreTaTHBHOC pPa3MHOXXEHUE. HckyccTBeHHOE

KJIIOHUPOBAHHE OPraHu3MoOB, €0 3HAUCHUC OJId CCJICKINN

53

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OSCIIOJIOTO.
Meiioz. Craguum wmeno3a. llpoiecchl, nmpoucxoasue Ha CTaausx Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbica u

3HaYEeHUE MEN03a

54

['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. IlosoBbIE
JKCJIE3bl: CEMCHHUKU U AUYHUKH. O6pa3OBaHI/I€ 1 Pa3BUTUC NOJOBBIX KJIIETOK —
raMmeT (CrepMaTo30u, SUILEKJIEeTKa) — crepMaToreHe3 u oorene3d. OCOOEHHOCTH

CTPOCHUA SIAIEKIICTOK U CIICpMAaTO30MO0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHMOHAIBHOE  Pa3BUTHE
(3MbOpurorenes). Drarbl SMOPHUOHATIBHOIO Pa3BUTUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobJieHne, racTpyisiius, opraHorene3. [loctamOpuonanbHoe pasButue. THUIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: TMPAMOE, HENnpsMoe (IMYnHO4YHOE). BriusHue
CpeAbl Ha Pa3BUTHE OPraHU3MOB; (aKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

PocT n pasButne pacteHnii. OHTOreHe3 IBETKOBOI0 paCTEHUsI: CTPOEHUE CEMEHH,

CTaauH pa3BUTHUA

HaCJ'IC)ICTBeHHOCTI) U UBMCHYHNBOCTL OPraHNU3MOB




6.1

[Ipeamet n 3amaun reHeTUku. McTopus pasBUTH T€HETHKU. BKiax poccHMCKUX
U 3apyOCKHBIX Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TIEeHETHKHU
(ruOpuA0IOrHYECKUH, LUTOT€HETHYECKU, MOJICKYJISIPHO -T €HETUYECKUM ).
OCHOBHbIE T'€HETUYECKHE MOHATUS. [ eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaX CKPEIUBAHUI

6.2

3aKOHOMEpPHOCTH HACIIEOBAaHUsS NPHU3HAKOB, YCTaHOBJIEHHbIe I'. Mennaenem.
MonorubpumHoe CKpenBaHue. 3aKOH eIuHOoo0pa3us THOPUIIOB TIEPBOTO
IIOKOJICHUS. HpaBI/IJ'IO JOMHWHUPOBAHUA. 3akoH pacuiCIlICHUST ITTPHU3HAKOB.
I'mnore3a uncrorsl ramer. IloHOE U HeTTOIHOE JOMHUHHPOBAHUEC.

HI/IFI/I6pI/IHH06 CKpCIIMBAHUC. 3aK0OH HE3aBUCHUMOI0 HACJICJOBAHHA IIPU3HAKOB.
[luToreHeTnyeckue OCHOBBI IUTHOPUIHOTO CKpPEUIMBaHUS. AHaIM3HUPYOIIEe
cKkpenmBaHue.  lcrnosip30oBaHWE — AQHAIM3UPYIOLIETO0  CKPCUIMBAHHS  JUIS

OTIpEe/IeIeHHs TeHOTUIIA 0COOU

6.3

CueruieHHOe HacnenoBaHue mpus3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HACIIEZIOBAaHUIO TEeHOB. HapymieHne clerieHus TEeHOB B pe3yibTare
KPOCCHUHTOBEpa. XPOMOCOMHasi TeOpHsl HacleICTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'enetuka mnosia. XpOMOCOMHOE ONpEAECICHUE Moyia. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBEIL. T'omorameTrHele n TeTePOraMeTHbIC OpPraHU3MBIL. HaCJ'ICZIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACIIEACTBEHHAs.
Pons  cpeapl B HECHACIEACTBCHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAM(DUKAIMOHHON WM3MEHYMBOCTH. BapHanMoOHHBIA psx W BapUallMOHHAS
kpuBas. Hopma peaknum npusHaka. KonnuecTBeHHblE U KauyeCTBEHHBIE

IIPU3HAKH 1 UX HOPMA PCaAKIIHNH. CBoiicTBa MOHH(i)HKaHHOHHOfI NU3MCHYNBOCTHU

6.5

HacnencrBennasi, wuinM TeHOTUNHMYECKass, U3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 M MojoBOM mpolmecc — OcCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTanmonHas wu3MeHYuBOCTh. Kiaccudukanus wmyTanui:
TE€HHBbIE XPOMOCOMHbIE, TeHOMHbIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH FOMOJIOTUYECKHUX PSI0B B HacleACTBeHHOW n3MeHnunBocta H.U.

Basuiiosa

6.6

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOAbl TE€HETHUKH
YenoBeKa: T'€HEaIOTHYCCKHI, OJIM3HELIOBBIM, LIUTOT CHCTUICCKUH,
OMOXMMHUYECKUH, MOJIEKYyJsIpHO-TeHeTuueckuii. CoOBpeMEeHHOEe oOmpeseeHue
TEHOTHIIA: TIOJIJHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHUCIE C
nomoitnpio I1[[P-anamu3a. HacnencTtBeHHble 3a0o0jieBaHMS YCIOBEKA: T€HHBIC
0ose3HU, OO0JIE3HH C HACIEACTBEHHON MpeapacnoiokeHHOCTbIO, XPOMOCOMHBIE

oone3nu. CoMaTHYECKUE H TCHCPATHBHBIC MYTAallUH. HpI/IHL[I/IHLI 340pOBOro




06pa3a KHU3HHU, AHUAIrHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICHCHUA TI'CHCTHUUYCCKUX
Oone3Hel. MeanKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYCHUE MEIUIIMHCKON

TCHCTHUKU B IPCAOTBPAILICHHUU U JICUCHUN I'CHCTHUYCCKUX 3a00J1eBaHMI YeIOBEKa

Cenekuus opraau3MoB. OCHOBbI OMOTEXHOJOTHH

7.1

Cenekuus Kak Hayka M IpolLecC. 3apOoKJI€HHE CEJIEKIMH M JIOMECTHUKaIUs.
Yuenne H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui. L{eHTpbl mpouCXOoXKaeHUs JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mTaMM

7.2

CoBpeMeHHbBIE METOMBI CeJeKIUu. MacCOBBIH W WHIWBUIYAJTbHBI OTOOPHI B
CEJeKIIMU PACTEHUU W KUBOTHBIX. OleHKa 3KcTepbepa. biau3zkopoacTBeHHOE
cKkpemmBaHue — HHOpuAMHT. Yucras nuHug. CKpemuBaHUE YUCTHIX JIMHUM.
I'eteposuc, wiu rubpuanas cuna. HepoacrBeHHOe CKpelIMBaHUE — ayTOPUAMHT.
Otpanénnas tulOpuausauuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJMIUIONJ0B. JIOCTMKEHHUSI CENEeKIUU PACTEHUM, >XKUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosioruss Kak oTpacip MOPOU3BOJACTBA. ['€HHAs HWHXKEHEpPHUs. OTarbl
co3nanusa pexkomOuHantHoil JIHK u TpaHcrenusix opranuszmoB. Kietounas
uHxeHepus. Kiuerounele  KynbTypbl. MHKpPOKIOHAJIBHOE  pa3MHOYKEHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIICTBEHHBIX
OpPraHu3MOB. DKOJIOTUYecKHue U dThueckue mnpodiembl. MO — renermuecku

MOIU(PHUITIPOBAHHBIC OPTAaHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT U

1.1

DBOOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  3Bomonuu.  [laneoHTonorndeckue:  MOCIEN0BaTEIbHOCTD
IIOsABJICHUA BHUIOB B MMaJICOH TOJIOTMYECKOH JICTOIIUCH, MEPCXOAHBIC (bOpMI)I.
buoreorpapuueckue: cxonctBo U paznuuue QGayH U GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOIIOTUYECKHUE: CXOACTBA U PA3IHuUs SMOPHOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I"IeCKI/IeI T'OMOJIOTHYHBIC, aHaJOIrn4HBIC,
pYAMMEHTapHBIC OpraHbl, aTaBU3MbI. MOJIEKYJISPHO-OMOXHUMHYECKHE: CXOJCTBO
MCXaHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX MeTa0oIHYECKUX HyTeI7I Yy BCEX

OpraHU3MOB




1.2

OomonuonHass teopuss Y. JlapBuna. IlpeanochuikM  BO3HHUKHOBEHUSA
napBuHU3Ma. JIBWOKyIIME CHIIBI IBOJIONUU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPHU OTPAHHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs] U3MEHYNBOCTbD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIM OTOOD)

1.3

Cunretnueckas teopus osBomonuu (CTD) M oOcHOBHBIE €€ MOJIOXKEHHUS.

Mukpospomonus. [Tonmynanus kak eTMHUIA BUAA U 3BOJIOIUN

1.4

JBuxyme cuibl (pakTopbl) SBOJIONUU BHJIOB B Mpuponae. MyTallMOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTh. [lomymsiuoHHbIE BOJHBI M Jpeiid
reHoB. M3omsamus u murpanus. EcTtecTBeHHbI 0TOOp — HampaBisiiomuii (hakTop
aBorOLU. POPMBI ECTECTBEHHOI'O 0TOODA.

[Ipucrioco61eHHOCT, OpPraHM3MOB Kak pe3yiapTaT 3Bojirouuu. Ilpumepst
IPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0ANANITALIUH.

Bun u Bunoodpasosanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUA000PAa30BAHUS:

reorpa(bI/IquKoe, OKOJIOIT'HYC€CKOC

1.5

MaxkposBomouusi.  @Dopmbl  3BoMIOIMHU:  (QUIETHYECKas, JAUBEpreHTHas,

KOHBEpreHTHasi, napasiensHas. HeobpatumocTs 3BoIOLUN

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHay4yHBle TpEnCTaBIECHHUs O 3apoXkAEHUM KU3HU. HayuHble rumnoressl
BO3HUMKHOBEHMSI KH3HM Ha 3emiie: aOuoreHe3 W MaHclepMus. XuUMUYecKas
SBOMIIOIUA. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHYECKOM SBOJIIOLMH.
HavanpHble 3Tanbl Ouosiornueckoi »3Bomouuu. I'mnoresa PHK-mupa. IlepBoie

KJICTKH U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hum Ha 3emuie mo 3pam M nepuogam. Karapxeill. Apxeickas u
npotepo3oiickast apbl. llaneo3oiickas spa u €€ mnepuoabl: KeMOpPUNCKUH,
OpNOBUKCKUH, CHIYPUWCKUW, JE€BOHCKUHA, KaMEHHOYTOJbHBIA, IEPMCKHIA.
Me3so301ickas 3pa ¥ €€ nepruoabl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiinozolickas »9pa ©u €€ TMepuoibl:  MaJeOreHOBBIM,  HEOTrCHOBBINH,
AQHTPOIIOT€HOBBIN. XapakTepUCTHKAa KJIMMaTa M TIe0JOrMYECKHX IPOIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUHN PACTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(ho3sl y
pacTeHuil WU >KUBOTHBIX. [losiBJI€HME, pacuBET M BBIMUPAHUE TPYII >KUBBIX

OpraHU3MOB
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Cucrema OpraHu4cCKoro Mwupa KaK OTpPaKCHUE OBOJIIOLUHU. OCHOBHEIE

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB

2.4

OBomonys 4enoBeka. AHTPONOJOrus Kak Hayka. Pa3BuTue mnpeacraBieHuid o

MPOUCXOXKACHUN YCJIIOBCKA. MGTOI[BI HU3YUCHUSA AHTPOIIOICHE3Aa. CXOI[CTBa u




pa3iauuus YesoBeKa v KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.
JBmwxymue cuibl (dakTopsl) aHTpororeHesa. HacnencTseHHass nu3MEHYUBOCTh U
eCTeCTBEHHbIM 0oTOOp. OOliecTBEeHHBI 00pa3 KU3HU, HU3TOTOBJIEHUE OpPYIUHN

TPYZla, MBILLIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJuM W BETBH HBOJIOLUM YEJIOBEKA: ABCTPAJIONUTEKH, YesnoBek
ymensiid, Yenoeek mnpsamoxoxsmmii, YenoBek Heanaepraabckuid, YemoBek
pasyMHbIi. Haxoqkum McKoONMaeMbIX OCTAHKOB, BPEeMs CYIECTBOBAHMS, 00JacTb

pacrpocTpaHeHus, 00BbEM TOJI0BHOIO MO3ra, 00pa3 *HU3HU, OPYAHs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpONEOUaHas (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (3KBaTOpHAJIbHAS), MOHTOJIOHTHAs (a3marcko-
amepuKaHckast). UepThl IpucriocO0IEHHOCTH NPEACTaBUTENEH YEI0BEUECKUX pac

K YCJIOBUAM CYILICCTBOBAHUS. EI[I/IHCTBO YCJIOBEYCCKUX pac. KpI/ITI/IKa pacusma

Opranusmel 1 OKpyXKawiias cpeaa

3.1

DKonmorus Kak Hayka. 3aJayd M pas3felibl 3KOJOrMu. MeToabl 3KOJIOTHYeCKHUX
UCCIIeIOBaHUN. DKojoruueckoe MupoBo33penue. Cpenbl oOuTaHMsI OPraHU3MOB:

BOJJHas1, HA3ECMHO-BO3AyIlIHAs, TIOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Oxonornueckue  ¢dakrtopel. Knaccupukamus — 3KOJIOrMYECKHX  (aKTOPOB:
a0bWoTHYecKkne, OWOTHYECKHE W aHTPOIOreHHbIC. JleHCTBHE HKOJIOTMYECKUX

(hakTOpPOB Ha OPraHU3MBI
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Abuotndeckne (HakTOpBl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTomepmoansm.
[Tpucnocobnennss OpraHu3MoB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOpOB.

buonornueckue PUTMBIL

34

buotnueckue ¢akropel. Buabl OMOTHYECKMX B3aUMOAEWCTBUN: KOHKYpEHIUS,
XUIIHAYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCaIM3M (HaXJIeOHMUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEWUTpaiau3M. 3HaueHHe  OHOTHYECKHUX

B3aMMOJICH CTBUM JJIs Cymi€CTBOBaHUA OPraHu3MOB B TPUPOJHBIX COO6H_[eCTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU MMOIYJIAIU M. OcHOBHEIC I10Ka3aTcinu
nomnyJjsanuu: 4YuCICHHOCTb, IIJIOTHOCTb, POXAAEMOCTb, CMCPTHOCTbL, IPUPOCT,

Murpauus. J[nHaMuka 4MCI€HHOCTH NOMYJISIUU U €€ PeryJisiius

Coo011ecTBa ¥ DKOJIOTMYECKHUE CUCTEMBI

4.1

CoobmiectBo opraHu3MoB — OuorneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBaf,
NpOCTpaHCTBEHHasi, Tpodudeckas (mumieBast). Bunbl-momuHanTel. CBsS3u B

oHoreHo3€e

4.2

OKOJIOTHYECKHE CHCTEMEI (BKOCI/I CTCMI)I) . ITonstue 00 OKOCUCTCEMEC U




6uoreorneno3e. @OYHKIMOHAJIbHbIE KOMIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, pelyLleHTbl. KpyroBopoT BeIliecTB U MOTOK SHEPIHUH B IKOCHCTEME.
Tpodpuueckue (muiieBble) YpOoBHM 3KocucTeMbl. IlumieBble nenu U CeTu.
OcCHOBHBIE TIOKa3aTeM 3KOCUCTEMBbI: OuMomacca, MPOAYKIHsS. DKOJOTHMYECKHe
OUpaMHJIBL:  TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHUCTEM:

YCTOWYUBOCTh, CAMOPETyJIsiLus, pa3Buthe. CyKieccus

43

[IpuponHbie s3kocucTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOI' O JIeCa.

AHTpOINIOTEHHBIE KOCHCTEMBI. ATpO3KOCHCTEMBI. YpOoskocHucTEMBI.
buosnoruueckoe u X035iCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U yPOOIKOCH CTEM.
buopasnoobpa3ue kak Qaktop ycToHuMBocTH 3KocucreM. CoxpaHeHue

OHMOIOrHuecKoro pasHooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. ['paHuIibl, coctaB W CTPYKTypa
ouocdeprr. XKuBoe BemectBo u ero (gynkiuu. OcobeHHOCTH Ouochepsl Kak
rnobanbHONH JKOcHucTeMbl. J[MHaMHuecKoe paBHOBecMEe M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB MU OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB

(yrnepona, azora). 3oHambHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoBeuectBO B Onocdepe 3emum. AHTpONoreHHbIE M3MeHeHUuss B Ouocdepe.
['mobGanpHbIE YKOJIOTMYECKUE TTPOOTIEMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABICHUS TMPHUPOJHBIMH pecypcaMH U UX

ucnojb3oBanue. JlocTmxeHnst OMOIOruy U OXpaHa MPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Ton penaxiueii [laceunuka B.B. Akimmonepuoe o61mectBo «M3narenbcTBo
«IIpocBenieHue»

 buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penakiueii [Taceunuka B.B. Axkiinonepaoe o61ectBo «M3narenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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