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INOACHUTEJIBHASA 3AIINCKA

[Ipn pa3paboTke mnporpaMMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY JUIS
OTIpEJICNICHHs] TMOAXOA0B K (POPMUPOBAHUIO COJIEPKAHHUS YYEOHOro MpeaMeTa
«buosorus» cocraBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEpKaHMsl, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMI K yPOBHIO MMOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENAX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii denepannu, a TakXke IOJOXKEHUS O
cnenuuke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOM MPUPOABI U 00ECTICUEHUH
CYLIECTBOBAHUS UeIOBEeYECKOro olbmiecTBa. CoriacHO Ha3BaHHBIM IOJOXKEHHSM,
OTIpeJICIICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpEJCTaBICHUE O Iensix, 00 oOmen
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHHS U pPa3BUTUSA OOYYAIOIIMXCA CpPEJICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenaser o00s3aTeNbHOE NPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeleiieHue I0 pasleiaM U Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIBbHOCTh M3YUYEHHUSI YUYEOHOr0 MaTepHalia ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€W, JIOTMKHM 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUJarouXcs.

B nmnporpaMmMe 1o OuONOTMM TaKXKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M MPEIMETHBIM pe3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NEeATEeTLHOCTH/YUEOHBIX JEHCTBUN OO0YydYalOIMUXCS IO OCBOEHHUIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaAHMSL.

B nporpamme no Ouosnorun (10—-11 kiaccel, 6a30BbI YPOBEHB) peaiu30BaH
INPUHIUI TMPEEMCTBEHHOCTH B H3y4Y€HUU OWonoruu, Onarogaps 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, IIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SIKOJOTUYECKOTO MBILUICHUS, IPEACTaBICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpEeHbIM OTHOUIEHHWEM K OKpYXarolled NPUPOIHOU cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPUM, a TakKe 3HAHHUM o
CTPOEHUU >KUBBIX CHCTEM PA3HOT'0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMM yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUM B MOBCEIHEBHOM KU3HU UIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM YHKcie: NPOPUIAKTUKU HACJIEJCTBEHHBIX 3a00JeBaHUIl 4YeIOBEeKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJeco00pa3HOro TMOBEICHUS B OKpYXKAloOIIel MNpUpOIHON cpene, aHaliu3a
BIIMSIHUSA XO3SMCTBEHHOM JESITEIbHOCTU YEJOBEKA HA COCTOSIHUE NPHUPOAHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHoro npeamera «buonorus» mpoAMKTOBaHO HEOOXOAMMOCTHIO OOECIICUECHHMS



YCJIOBUM JUIsI PEIICHHS OJHOM M3 aKTyaJbHBIX 337a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (opMHUpoBaHHE Y  OOyYaromIuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BHBAIOMIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHe cpeaHero o6iiero oOpa3oBaHMsI 3aHMMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHMHE MHpa, pacluupsieT U 0000IIaeT 3HAHUS O >KMBOW Mpupojae, eé
OTJMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIOLHH, CO3MAET
YCJIOBMSI  JJisi:  TO3HAHMS  3aKOHOB  JKMBOW  TMPUPOABI,  (opMupoBaHUs
(GyHKUIHOHATBHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasa
KU3HHU, SKOJIOTHUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHSI K )KMBOW MPUPOIE
U YEJIOBEKY.

bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAIOLIMX  3aJa4y  cpeaHero  oOmero  oOpa3oBaHMs,  COLMAIA3AIUU
oOyuvaromuxcs. M3ydyenne 6uosorun odecrneynBaeT yciaoBHs uisl (POPMUPOBAHUS
WHTEJUICKTYabHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJbTYpBl, CIIOCOOCTBYET WMHTErpaly OMOJOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. HasBaHHbIE MONOXKEHHS O MpeAHA3HAUYEHWH Y4YEOHOTO MpeameTa
«buonorus» coCTaBUIM OCHOBY [UId ONpEICNCHUs TOAXOAOB K OTOOpY H
CTPYKTYpUPOBAaHUIO €ro COAEp)KAaHUS, IMPEICTAaBICHHOIO B IpPOrpaMMe IO
OHOJIOTUH.

OT60p conmepkanusi yueObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3MIMHA KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0y4aroImuecs: JOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus OOWIEH KYJIbTYpbI, OMNPEICISAIONIME aJIeKBaTHOE TMOBEACHHE
YeJIOBEKa B OKPY’KAKOIIEH MPUPOIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYSCKOHM JesATeabHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAHMI
3aHUMAIOT BJIEMEHTHI COJIEP KaHMsl, KOTOPBIE CIy>KaT OCHOBOM Jyisi (hOPMHUPOBAHMUS
MPEACTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIUX  T'yMaHHU3alUU
OMOJIOTHYECKOTO 00pa30BaAHMS.

CTpyKkTypupoBaHUE COJAEpKaHUs YYEOHOro MmaTepuaja B MpOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUM MPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIlluu U
HBOJIIOLIMU. B COOTBETCTBHMHU € 3TUM B CTPYKTYype yueOHoro mpenmera «buomorus»
BBIJICJICHBI CIICIYIONINE COJepKaTeIbHble TUHUU: «buonorus kak Hayka. MeToibl
HAy4yHOro To3HaHus», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cuctemay, «CucteMa U MHOTooOpasue OpraHM4YEeCKOTO MHpPay,
«IBOJIIOLIMS KUBOU TPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

enp wm3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE OOYyYaOIUMHCS 3HAHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JIEUCTBHM B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3HECHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEAYIONINX 3a7a4:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMYECKUX TEOPHsX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIax, CIyKalluX OCHOBOU
JUisi OPMHUPOBAHUST TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O
METO/IaX HAyYHOTO MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OPTaHU3ALNH, BBIIAOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTyIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCE aHaNIM3a JAHHBIX O IMYTAX DPAa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJVISIIOB, MJEH M MOIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alvy;

CTAaHOBJICHHE Yy OOydYarommxcss oOOmed KyJIbTyphl, (YHKIIMOHATIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMNbITA, IOJIYYECHHBIX IIPHU
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre Yy OOydYaOMIMXCA YMEHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIBHOCTU YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dITHIECKUX
HOPM IPU TIPOBEJICHUN OMOJIOTMUECKUX UCCIIEI0OBAHHMM;

OCO3HAHHE IIEHHOCTU OMOJIOTMYECKUX 3HAHUW Jid TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYIbTYpbl, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU TSI
OLICHKU IIOCJIEICTBUM CBOEU AEATEIBHOCTH IO OTHOLIEHUIO K OKPY’KAIOIIEH Cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIMM B
COCTaB MpeaMeTHOM obnactu « EcTecTBEeHHO-HAYYHBIE TPEAMETHDY.



st uzydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
orBoauTCs 68 wacoB: B 10 kiacce — 34 yaca (1 gac B Henenwo), B 11 kimacce — 34
yaca (1 yac B HeZeI0).



COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponr Ouosnorun B GOpPMUPOBAHWU COBPEMEHHOW HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYyK.

MeTonbl TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHIE, IKCIIEPUMEHT, OTIHCAHUE,
U3MepeHue, KiaccupuKalus, MOJETUPOBAHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toprpetsr: Y. lapBun, I'. Mennens, H. K. Konasnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl TO3HAHUS KUBOU TTPUPOIIBD».

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktrnueckass padora Ne 1. «Mcmnonap30BaHHE pa3IMYHBIX METOJOB IpPH
M3YYCHHH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otauuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa 6uocucTeM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUH ), OMOCEPHBIN.

JlemoHcTpanum:

Tabnuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
AKUBOU MPUPOIBD».

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XuMH4YeCKHl COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpalbHbIE BELIECTBA.

OyHKIMK BOABI M MHUHEpPAIbHBIX BeEIIeCTB B KieTke. [lommepxkanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHrne OeIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHCIOTBL. AMHUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbl (MEpBUYHAsA, BTOpUYHAs, TpPETUYHAS W
YeTBEpPTHUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIUNA OEITKOB.



®epmenTsl — Ouonormdeckue Katanu3atopbl. CTpoeHue (QepMmeHra:
aKTUBHBIN IIEHTp, cyOcTpaTHas creuuduyHocts. KodepmenTtsl. ButamuHsI.
Otnnuusa pepMEHTOB OT HEOPTAHMUECKUX KaTalInu3aTOPOB.

YrneBoasl: MoOHOcaxapwabl (TIOK03a, pubo3a H  JAe30KCHprO03a),
aucaxapunbel  (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
HeI0103a). buonornyeckue GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouabl. 'mapoduibHO-
runapodoOHbIe  cBolicTBa. buonormdeckne QyHkiuun JgunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunoswsie kucinotsl: JHK wu PHK. Hykneotuaslt — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJTHK. Crpoenue n pynknuu PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

[utonorus — Hayka o kierke. Kierounas teopust — mpuMep B3auMOIEUCTBUSA
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas »uBas cuctema. OOmMe TMNpPU3HAKKA KIETOK:
3aMKHYTasl HapyxHas MemOpana, monekyisbl JIHK kak renernueckuil ammapar,
CUCTeMa CUHTe3a OelKa.

Tunbel k1€TOK: »yKapuoTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYMUSL PACTUTENBHOUN, XUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
nu30coMbl. [101yaBTOHOMHBIE OpPraHOMIbLl KJIETKU: MUTOXOHAPHUH, IUIACTHUBIL.
[Ipoucxoxknenue MUTOXOHApUM W Tuiactuia. Bunel mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, UEHTPHUOIU, PECHUYKH,
KryTUKd. OYHKIIMU OPraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropuslii 1eHTp kieTku. CTpoeHue sapa: suepHas 000JI0UKa,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JleMmoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpenenenre XUMHUYECKMX JJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuuer u cxemsl: «llepmomanueckas Tabnviia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI», «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne mMoieKyJibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTEIbHON KIeTKH», «CTpoeHue MPOKAPUOTUUECKON KIIETKNY,
«CTtpoeHue sifipa KIeTKu», « Y TIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE HJisi TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NPpaKTHYEeCKHE PAadOTHI:

JlabGopatopHass pabora Ne 1. «M3yueHume KaTaqTUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «/3ydeHuwe CTpOEHMsI KIETOK pPacTeHHIA,
JKUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U Ux
OMHUCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIUSA (PHEpPreTuueckuii OOMEH) — JBE€ CTOPOHBI €IMHOIro Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEMIECTB W JHEPTUM B TOHUMAHHUH
MeTabou3Ma.

Tunsl oOMeHa BemecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Posb GpepmeHToB
B OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIIETKE.

@®ortocunte3. CmeroBas u TeMHOBas (a3el  ¢orocuHTe3a. Peakinun
dborocunTe3a. DPheKTUBHOCTh (HOTOCUHTE3a. 3HaUCHHE (OTOCHUHTE3a ISl )KU3HH
Ha 3emuie. BiusiHue yciioBuid cpeibl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIIEHUSI €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCHUHTE3a ISl
KU3HU Ha 3emuie.

OHepreTrueckuii oOMeH B KieTke. PaciiernieHue BeUIeCTB, BbIACIECHUE U
aKKyMYJIUPOBAaHUE DJHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopomHoe OKUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHetudeckoil mHpopMmanuu B KiIEeTKe. ['€HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumniusa — matpuunbiii cunte3 PHK. Tpancmsmus — OuocunTes
Oenka. Otanbl TpaHciasiuuu. KonmupoBanue amuHOkucior. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOGHHOCTH CTPOEGHHUS H JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHnoaedpunura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas  TpaHCKpHUIIIMA, peBepraza W  uHTerpaza.  [Ipodunaktuka
pacrpoCTpaHEHHUs BUPYCHBIX 3a00JI€BaHMIA.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumel nmuTanus», «Metabonmu3zm», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHUeCKUud Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN 1k Bupyca CIIN/da,
oaktepuodaray, «Pemmukarms JJTHK.

Oo6opynoBanue: monenu-anrummkanuu «Yasoenne JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii Uk, WIM >KU3HEHHBIM UK KiIeTkd. MHTepdasza um MuUTOS3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Pemnukanus — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIrmonaAHeIi M TAIUIOMJHBIA ~ XPOMOCOMHBIC  HAOOpBL.  XPOMATHBI.
[{uTosornuyecknue OCHOBBI PAa3MHOXEHUS W HUHIAUMBUAYAJIbHOI'O Pa3BUTHSA
OpraHU3MOB.

Henenne kinetkn — muto3. Cragum muto3a. IIpomecchl, npoucxoasdmmue Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa30BaHUe, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JIJIs CEJNICKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOIO0TO.

Merio3. Cragun menosa. IIponecchl, TpouCcXOasdIIue Ha CTaAUSAX MeEHo03a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorudyeckuit cmbicin U
3HAYEHHUE MEHO03a.

['ametorenes — mnpouecc 00pa3oBaHUSl TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHUE M Pa3BUTHUE TOJOBBIX
KJIIETOK — TaMmeT (CnepMaTo30u[l, SWIIEKJIeTKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOCHHOCTH CTPOCHHS SUIEKIETOK M crepMaTo3ouaoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(amOpuorenes). Irtanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrenue, ractpyisiius, opraHorene3. [loctamOpuonanbHOEe pazButue. TuIbI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpsAMOE, HenpsAMoe (JInuyuHouHOoe). BiusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAJIUU PA3BUTHUSL.

JlemoncTpanum:

Tabmumel u cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPraHu3MoBy», «JlBoiiHOe
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHWil», «BereraTuBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xknerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukin», «Pemnukanus JHK», «Mutos»,
«Meiiosy, «IIpsiMoe U HenmpsIMOe pa3BUTHEY», «l'amMeToreHe3 y MIEKOMUTAIONIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MUKpOTMpenapaTsl «CriepMaTo30uibl
MJICKOMTUTAIOIIETO», «SHIEKIETKAa MIECKONUTAIEro», «Kapuokuues B KJETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEib-alIuIuKausa «J/leneHue KIeTku», MOJeNb
JIHK, Mmoznenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie ¥ NpakTHYecKue padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHnwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTaxy».

JlaGoparopnas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPTaHU3MOB.

IIpenmer u 3aaun reHeTUKU. VIcTopust pa3BuTUA reHeTUKU. Poib nuTOoI0rum
U HSMOpPHOJIOTUU B CTAHOBJICHUM TE€HETHKHU. BKiag poccuiickux u 3apyOe’KHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEeHETUKH (TUOPUAOIOTHUYECKUM,
LIATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUUEeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTusA. ['eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBICHHBIE ['. Menaenem.
MonoruOpuiHOe CKpeIMBaHUE. 3aKOH ¢AuHOOOpa3usi THOPHUIOB IIEPBOTO
nokosjeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS IPU3HAKOB.
I'unores3a ynctoThl raMeT. [1o1HOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEOBaHUS
npu3HakoB.  lluTOreHeTHYeCKHMe  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upyoliee cKkpeumBanue. Mcnonap30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUS
JUISL OTIPEICSICHHsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue mpu3zHakoB. Pabora T. Moprana 1o
CUEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyllleHue clienieHus reHoB B pe3yJibTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTuYeCcKre KapThl.



['eneTnka mosia. XpOMOCOMHOE OMNPEAEIICHUE MO0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMorameTHbie W Te€TEeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHBI H3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Ponmp  cpenpl B HEHACHEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psij ¥ BapuallioOHHAas KpyBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKA U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHUYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaiusi MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa v mpuunuHbl MyTaruidi. MyTareHHbie (paKkToOpBHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BuesanepHast HaciIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METONbI T€HETHUKHU
yeJIoBeKa: reHeaJIorMUeCKui, OJIM3HEIOBBIN, [IMTOTCHETHYECKUI, OMOXUMHYECKHM,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONPEAEIICHUE TEHOTHUIIA!
MMOJJHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[111P-anamm3a. HacmencTtBeHHble 3a00JicBaHUS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HH C HACJIEICTBEHHOW MPEIPaCONOKEHHOCTHIO, XPOMOCOMHEIE OOJIe3HH.
Comarnueckue M reHepaTtuBHble MyTanuu. CTBOsOBbIE KIETKH. [IpUHIMIEBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKUA U JICUCHHUSI T€HETUUECKUX
0ose3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
TCHETHKY B MIPEAOTBPAICHUH 1 JICUCHUU TCHETHUECKINX 3a00IeBaHUI YEeITOBEKA.

JlemoncTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumer  w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBAaHHE H  €TO0
LIATOIE€HETUYECKAs: OCHOBa», «3aKOH pAaCIICIUICHUS W €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Meho3y,
«B3anMoOeNCTBUE AJUICNIBHBIX TE€HOB», «l'eHeTMdueckue KapThl paCTEHUHU,
KUBOTHBIX U Ye€NOBeKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHYUBOCTY, «MoaudukamonHas W3MEHUYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBm», «MyTallnoOHHAsS U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmIMKanun «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HenonmHoe noMuHMpoBaHue», «JlurnbpugHoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W Mukporpenapar «Jpozoduna» (HOpma, MyTamuu
(GhopMBI KPBUIBEB U OKPACKH Tea), repobapuii «I'opox moceBHOWY.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlabopatopHast pabota Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHUIIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopatopHas pabora Ne 6. «M3yueHue MOAN(PUKAIIMOHHON U3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPHUBOW».

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30(riibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBlieHHE U aHalU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIACHUE CEIEKIMU U JTOMECTUKALIUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKIACHUS U MHOrooOpasus
KyJbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, mTaMmM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKLIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOICTBEHHOE
cKkpelMBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAHUE YHUCTHIX JIMHUH.
['ereposuc, wim rubpugHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPHIIMHT.
Otnanéunas tulOpuamsanus U €€ ycnexu. VCKycCTBEHHBIH MyTareHe3 W
MOJIyYEHHE TOJIMIUIOUIOB. JIOCTMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAasi MHXKEHEpHUs. ITambl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHKeHepus. Kiierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBanue BBICOKOMPOJYKTUBHBIX CEJIHCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckne W ITHYeckue  mpobimembl. MO  —  reHeTHuecKH
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

IToptpersr: H. W. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuuel 1 cxembl: KapTa «LleHTphl TPOUCXOXIEHUS W MHOro00pas3us
KyJbTYPHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnonmus», «OO0bekThI OWOTexHOMOTHHY, «KileTouHble KyIbTypHl W
KJIOHUpOBaHue», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH MIOA0B U KOPHEIJIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKkoX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHblie M NpakTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJBI W JOCTHIKEHHUS CEJIeKIIMM PacTEeHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a00OpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusHUE >BOJIOIMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUHU U APYTHX HAYK.

CBuzerensctBa 3BomonMu. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHHS BHUJOB B TaJCOHTOJIOIMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u (paop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyus 3MOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTHYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomtonmonHass teopust Y. J[lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHM3Ma. J[BWXKyIIHME CHUJIbI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpEEIEHHAass U3MEHYUBOCTb,
0opb0a 3a CyIlecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosirouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrokymue cuibl ((hakTophl) SBOJIOLUKMUA BUIIOB B MpUPOJE. MyTallMOHHBIH
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lOMynsiMOHHBIE BOJHBI U Apeid
reHoB. M3oauus u Murpanus.

EctecTBennbiii or6op — HampaBisoomuii  (paktop dBomoruu. Dopmel
€CTECTBEHHOTO 0TOODpA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yibTaT 3Boitouuu. I[Ipumepsr
IPUCTIOCOOJIEHHUI y OpraHu3MoB. ApoMop(d03bl U UAHOAJANTALUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBoiorusi. DopMbl  3BOJMIONUMU:  (UIETUYECKAsA, JTUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HecleUWaaIu3UupOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. ATanTUBHAS paiAaLUs.

JdeMoHCTpanuu:



IToptpetsl: K. JIunueit, XK. b. Jlamapk, Y. /{apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, ®. Mrosuiep, A. H. Cesepiios.

Tabnuiel u cxembl: «Pa3BuTHe OPraHMYECKOro Mupa Ha 3emiie», «3apo bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OoprOBI  3a
cyiiecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOTO0Opa3re COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTalnmonHas
U3MEHYUBOCTHY, «ApoMopdosb», «Haunoamantanum», «OOIIas aereHepaius,
«/IBmxymue cunbel 3Bofouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsunay», «boppba 3a cymectBoBaHue», «lIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OO6opynoBaHME: KOJUICKIMS HACEKOMBIX C Pa3IMYHbIMU THUIAMU OKPACKH,
HA0Op TUIOMOB M CeMsH, KoyuieKnus «lIpuMephl 3alMUTHBIX TPUCTIOCOOICHUHA Y
KUBOTHBIX», MOjieNIb «OCHOBHBIC HANPABICHUS SBOIIONUNY», 00bEMHAS MOJEINb
«CTpoeHue roJIoBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KoJuleKiusi «®DOpMbl COXPAHHOCTHU
HMCKOIIAeMbIX JKMBOTHBIX M pacTeHU», Mojaenp ammukanus «llepexpéct
XpOMOCOM», BiIaxHble Ipenaparel «Pa3Butne Hacekomoro», «PasButue
JSATYLIKW», MUKponpenapaT «/po3oduna» (HopMma, mytanuu (GopMbl KPbUIEB U
OKpPAcKH Tena).

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

Jlabopatopnasi padora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3em.ie.

Jlonay4Hble TpPEACTABICHUS O 3apOXKICHUM XU3HU. HayuyHble rumnoressl
BO3HUKHOBEHHUS KU3HM Ha 3emjie: aOUMOTeHe3 W MaHCIepMUs. XHUMHUYeCKas
ABOJIONMS. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEILECTB M3 HEOPraHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BooIMU. HadanbHbie 3Tamnsl
ouosornueckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanre meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBbie KIETKM M KX SBOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm U nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneos3oiickas spa u e€ mnepuoabl: KEeMOPUHCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa U €€ Mepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3omckass »pa W €€ 1NepuoAbl: IAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U Te0oJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
ABOJIIONMHM PACTUTEIBLHOTO M XHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBIIeHME, paclIBET U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHUpa Kak OTpakeHHe 3BOJOIUU. OCHOBHbBIC
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIFOLMS YENIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJCHUM YeJIoBeKa. MeTonbl M3ydeHHusi aHTpororeHe3a. CxoicTBa u
pa3nuus YeI0BeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YeTTOBEKa.

JBwxymme  cunbl  (pakroppl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYUBOCTb M  €CTeCTBEHHbIH 0TOOp. OOIIecTBeHHbIH 00pa3  >KU3HH,
W3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, YenoBek npsmoxomsmumi, YenoBek HeaHAepTalbCKuil, YeroBek
pasyMmHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YemoBeueckue pacbkl. OCHOBHbIE  OOJIBIIHE  pPaChl:  €BPOICOUIAHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBUSIM CyIIECTBOBaHUS. EAMHCTBO YenoBe4YECKHUX pac.
Kputuka pacusma.

JlemoHncTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuinel U cxembl: «Bo3nuknoBenne CoyiHEUHOM cucTeMB», «Pa3Butne
opraHuyeckoro wmupa», «PacturenpHas KieTka», <OKUMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHAas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE AHATOMUYECKMX YEpPT CTPOCHHUS YEJIOBEKAa M 4YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeNOBeKay», «JlpeBHeummue moan», «pesBaue moan», «llepBbie
COBPEMEHHBIE 01N, «HeT0BEYECKHUE pACHD».

O6GopynoBanue:  Mmymsiku — «llpoucxoxnenne — 4yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHbOHIA), CIICTIKA WU
M300pKEHUST KAaMEHHBIX OpYJUN TEpBOOBITHOTO 4YejoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJiorMueckas Tabnuma, Kosuiekuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie ¥ NpakTHYecKue padoThI:

[Ipaktuueckas padora Ne 1. «3ydyeHne uckomaeMbIX OCTaTKOB pACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCKypcus «IBOJIOIMUS OPraHUYECcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
HAyYHbIN WIM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3Mbl 4 OKpYy:KaIas cpeaa.

DKoJIOTHUsl KaK HayKa. 3aJiaud U pas/ielibl 3KOJIOTruu. MeTo bl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (¢dakTopel. Kriaccudukarms SKOIOTHUYECKHX (PaKTOPOB:
abnoTnyeckue, OMOTHYECKHE M AaHTPONMOTeHHbIE. J[eMcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonorunueckue puTMmsl.

buotnueckue (bakTophI. Bunbr OMOTHYECKUX B3aNMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKMX B3aUMOACHCTBHM JUIsI CYIICCTBOBAHMS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU monyhsanuu. OCHOBHbIE TMOKa3aTenu
MOMYJISIIUU: YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCThH, MPUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYISUUNA U €€ PEryJisiiusl.

JdeMoHCTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuter u cxemsl: kapra «lIpupomnrsie 30HBI 3eminy», «Cpenbl 0OUTaHUS
opranusmMoBy», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMyJsiuun HHPY30puu-Ty henbku», «llumiessie nenmy.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopnas padora Ne 3. «Mopdonornyeckue 0COOSHHOCTH PAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPEHKOB
KoJieycay.

[TpakTuueckast padora Ne 2. «IToAacd€T MIOTHOCTU MOMYJISALIMN pa3HBIX BUJIOB
pacTeHUu.

Tema 4. Coo01ecTBa M DKOJOrHYECKHE CHCTEMBI.

CooOmiecTtBo opranu3mMoB — OuoueHo3. CTpykTypbl OMOLIEHO3a: BHI0Basd,
MpPOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunbl-momuHanTel. CBs3U B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe u
ouoreoneHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: IPOJYILEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckne (MUIIEBBIE) YPOBHU D3KOCHUCTEMBI. IlWIEBBIC IIEMW W CETH.
OcCHOBHBIC TIOKA3aTeIW AKOCHUCTEMBI: OMoMacca, MPOAYKIUSA. ODKOJIOTHUCCKHE
NUpaMUbl: TPOAYKIWH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 9SKOCHCTEM:
YCTOMYMBOCTD, CAaMOperyJisiusl, pa3BuTue. CyKieccus.

[IpupoHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. JKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ IKOCHUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak QaxTtop ycTouMBocTH sKocucTteM. CoxpaHeHue
OMOJIOrMYECKOro pazHoOOpa3us Ha 3emiie.

Yuenune B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouocheprl. XKuoe BemectBo U ero (ynkiuu. OcoOeHHOCTH Ouochepsl Kak
ro0albHOM 3KocHCTeMbl. J[MHaMuueckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTHI BEMeCTB M OMOTEOXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTriaepoa,
a30Ta). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eminn. AHTPOIIOreHHbIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHME MPUPOIBI u YeJIOBEUECTRA. CoxpaneHue
O6ropa3zHoobOpasusi Kak OCHOBa ycTounBoctu 6mocdepbl. OCHOBA parmOHAIBHOTO
VOpaBJICHUs] TMPUPOJHBIMU pecypcaMu M HX HCIOJb30oBaHUE. JlocTuxeHus
OHMOJIOTMHU U OXpaHa NPUPOJIbI.

JleMmoHCTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupomubie coobmectBay, «llemn mnuTaHus», «IKOJOTUUYECKAS TMMHPAMHUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IMUPOKOIHCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro  Jjeca», «bwuoreHno3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheilline HCTOYHUKH
3arps3HEHMsI BO3MIyXa M TPYHTOBBIX BOM», «IlouBa — BaykHEHIIash COCTaBIISIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3ddexTy, «DakTopsl
pPaZOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xku3HU B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mopenb-amIukanus «Tunudaable OWOIEHO3b», TepOapwuii
«PacturtenbHbIe COOOIIECTBAY, KOJUICKIIUU «broIieH03», «BpeauTenn BaxkHEHIITUX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TrepOapuu M KOJJIEKIIMM pAcTeHUH W
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIINIaM OJHOTO BHU/IA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpPaHSEMbIX BHUIIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI  I10
BMAOJIOTMN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBHIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaTam
OCBOCHUs OOydYaloImMMHUCA TporpaMM CpeAaHero oOlmero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpyKType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS mpeamera «buosiorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKON
IPaXXTAHCKON UJECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACIICHUIO, HaJuYue MOTHUBAlMM K OOY4YeHHMIO OHOJIOTHH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUU JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W WCTOPHYCCKUX TPAAUINN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcs PyKOBOJICTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIUYME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIUTAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUA MpeaMeTa «buomorus» moCTUrarTCs B
€IUHCTBE YYCOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPaJIULIMOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHHUS, CAMOBOCHHUTAaHHS U
CaMOpa3BUTHUA, PA3BUTUA BHYTPEHHEH TMO3ULUMM JIMYHOCTH, TMATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY ITOKOJICHUIO,
B3aMMHOT'0 YBaXKCHUS, OCPEKHOrO0 OTHONIIECHUS K KYyJIbTYPHOMY HACJIECAUI0 U
TPpaAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXarollen cpene.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPakKaTh TOTOBHOCTh M CLIOCOOHOCTh O0YYaOIIHUXCST PYKOBOJICTBOBATHCS
chopMUPOBAHHONW BHYTPEHHEHW TMO3UIMCH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HANPaBICHUUN
BOCITUTATEJIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUeOHBIX W TIO3HABATEIHHBIX 3aJ]1a4, BBHIMTOTHECHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABAaTEIbHBIX W WCCIIENOBATEILCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHONIIECHUS! K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOMU TPaKIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IEpEN
PonuHoM, ropmoctm 3a CBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYyJbTYpY,
MIPOLIOE M HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K ITPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJIBIL,
JOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTWH, TOHWMAaHHWS 3HAYEHUsS OWOJIOTMM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA M COBPEMEHHOT'O 00IIeCTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOW JKM3HHM B COOTBETCTBUU C
TpaauusiMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



MOHMMAaHUE IMOIIMOHATILHOTO BO3/ICHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HbIX BHJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITh KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢usuuyeckoro BocnuTraHusi, GopMHUPOBAHUS KYJbTYPHI 310POBbS U
IMOIUOHAJIBHOT0 0J1ar0MOyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0e30MmacHoro obpasza KU3HU
(3m0poBOE€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBWiI W HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTHOBIXa, pETyspHas Qu3ndeckKas
aKTUBHOCTbH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO W  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUSAX, YTPOKAIOMIUX 370POBBIO U KU3HHU JIFOICH;

OCO3HAHHE TMOCJEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (YMOTpeOiIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTHMBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJIeHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTD;

WHTEPEC K pa3IuyHbIM cepaM MpoPeCcCHOHATBHON ACSITEIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U Ppeaqu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHMUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JI0TU4€CKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIBTYphl: MPUOOPETECHUE OIbITa
IUTAHUPOBAHUSI TOCTYMKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEICTBUNA  JUIs
OKpY alollel Cpeibl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
pEIICHMS,;

CIIOCOOHOCTh HUCIIOJIb30BaTh MPUOOpPETaEeMble TPU HU3YYCHUH OHOJOTUU
3HAHMST W YMEHUS TMpU pEIICeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOMIO/ICHHE  TpaBWJI  TMOBEACHUA B MIPUPOJIE,
HAIMpaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HEINpUATUE JCUCTBUM, NPUHOCAIIMX BPEHd  OKPYNKaOUIEH
NPUPOIHON Ccpeie, YMEHHE MPOrHO3MPOBATH HEOJIArONMPUSTHBIE 3KOJIOTMUYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJM4Yue Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATENBHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHOM
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMUECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJICUCTBUS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUE CcrneuupuKku OHOJOTMM KaK HAyKd, OCO3HaHUsA €€ pOoju B
(GbopMUPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEJICTaBICHU 00 OKpYXarolleM MHUpEe Kak O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOmIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM 7SI COBPEMEHHOM LHMBHIM3ALIUU:
o0OecrieueHusi HOBOTO YpPOBHSl Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypcHble  MPOOJEMbl  Pa3BUTHUS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 INIO0ANBHBIX 3KOJIOTMUYECKUX MPOOJIeM U
o0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OWOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIMICHUS OOIIEH  KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOydaroImxcs, GopMHUpPyEeMOit
MPU U3yYECHUU OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IMONy4YaeMble 3HAaHUSA [UIs aHaIW3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA M MPOUCXOMASIINX B HEM M3MEHEHMUI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTUYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOM JEeSATEIbHOCTH, TOTOBHOCTbH OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO JEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHN0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTO mnpeameTa «buomorus
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHUS O0O0YyYarOlUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIre
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUsl, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOIIOJIEHHE,  W3MEpeHue,  JIKCIEPUMEHT U JIPYTHX),
yHUBEpCAIbHBIC Yy4YeOHBIC JNelcTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,

pEryJIATUBHEBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAIBHOH KOMIIETCHIIMM OOYYaroMIMXCs, CIOCOOHOCTH
o0yJaronmxcs HCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHUSA W  YHUBEpCAJIbHBIE Yy4yeOHbIE JEHCTBUS B
MO3HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI CPEIHEro OOIIEro
0o0pa30BaHus JOJIKHBI OTPaXKaTh:

OBnanenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEeJIbLHbIMH
NEeUCTBUAMM:

1) 0a30Bble JJOrHYecKne JeicTBUS:

CaMOCTOATENBHO  (QOPMYJNHMpPOBAaTH M aKTyaJU3UpOBATh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CpaBHEHMsI, KilaccupuKaIuu, 0000IIeHH S ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACISATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMHU TTOHSATHUSIMH);

OTpENENITh 1EIN JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBICHUIM
YKABOW NPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B pacCMaTpUBAEMBbIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEJIbHbIE cpencTtea A IPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaK)K€  MPOTHBOPEUYM  pPAa3HOrO  pOJia,  BBIABICHHBIX B  Pa3IMYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palatTbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHalv3a UMEIOLIUXCS
MaTepUaANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCIICICTBUHN ACATEILHOCTH;

KOOPAUHUPOBATh U  BBHIMOJHATH pabOTy B YCIOBUAX  peajbHOrO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

Pa3BUBATh KPEaTUBHOE MBIIIJICHUE PU PEIISHUH )KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe MCCIeI0BATEIbCKUE 1eHCTBHSA:

BJIaJICTh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKOM U TIPOCKTHOM JIEATEIbHOCTH,
HaBbIKAMH  pa3pelmIeHWs 1poOjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJ0B PEUICHUS MPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

WCIIOJIB30BaTh PA3JIMYHBIC BUJIBI JIEITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHWS, €T0 WHTEPHpPETalnH, MPeoOpa3OBaHUI0 W TMPUMEHECHHIO B YYCOHBIX
CUTyaIMsAX, B TOM YHUCJIC TP CO3AaHUN YUCOHBIX U COITUATIBHBIX MPOSKTOB,;

dbopMupOBaTh Hay4YHBIN THI MBIIUICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOYEBBIMH MMOHATUSIMH U METOJAMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0O0pa30BATEIBHOU
JIESITEILHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHUS, HaXOJUTh apryMEHThI IS J10Ka3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIU3UPOBATh TMOJIYYCHHBIE B XOJE pCIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IIEJICHAPABICHHBIN IMOKMCK IEpEeHOca CPEJICTB U CIOCOO0B
JeUCTBUS B MPO(DHECCUOHAIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH
JKU3HEACATSIIFHOCTH,

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, MpeajiaraTh OPUTHMHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIuu (TEKCTe y4eOHOTO
MocoOusi, HAyYHO-TIOMYJIAPHOW JHUTEpaTrype, OHOJOTHMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



HHOOPMAITUIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(bOpMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otOope Omosornyeckor MHGOpMAIK, HEOOXOAMMON JJIS BBITIOJIHCHUS YY€OHBIX
3ajay;

NpuoOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TAIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMAIbHYIO  (OpMy  TIpE/ICTaBICHUSA
Oounosiornyeckor nHGopmMaruu (Cxemsbl, rpaduKy, JuarpaMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ouonornyeckor HHGPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYecKue W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJWYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3alUThl  uH)OpMmaiuwy,
nH(MOPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) o61enne:

OCYIIECTBIISATh KOMMYHUKAIIMK BO BCeX chepax >KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOre WM JUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS IMpeaiaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH MO3UIMNA JAPYTHUX yYaCTHUKOB
JIAAJIOra Wi TUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOLIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH peNIEHUN OMOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUM C Y4YETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YeHa KOJUICKTHRA,;



MPUHUMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAUHUPOBATh JEUCTBUS MO €€ JIOCTMIXKEHUIO: COCTaBJISITh IUJIaH JEHCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHUBATh Kauye€CTBO CBOETrO BKJIAJa M KaXJOr0 Y4YaCTHHKAa KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OILEHMBATh UJEHU C TMO3UIMA HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3IUUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS MPOOJIeM H UX
pELICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIEBBIE W CMBICIOBbBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M MOCTYIKax MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 310POBBIO U 3I0POBbI0 OKPYIKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIIBHYIO NIESTENbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbLHOMN
JIEATEeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITHh IUIAH  PEIICHUS TNpoOJieMbl € Y4ETOM
MUMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MPeIMETa HAa OCHOBE JIMUHBIX MPEANOYTECHUH;

JieaTh OCO3HAHHBINM BHIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYJAWINH B
pa3HbIX O00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATHL CBOM 0OO0pa30OBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEIbHOM  peduieKCMH Kak  OCO3HaHMS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YyJIbTATOB W
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI pe(IICKCUU ISl OIICHKHA CHUTYalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUYKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU AaHAJIU3E pPE3YJIbTaTOB
JEATENIbHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHThl JPYIMX IIPU AaHAJIU3E PE3YJIbTaTOB
JEATEINbHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKHY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MHUP C TO3HUIIMU JPYTOro 4eJI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeametHble pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuieckue i yueOHoro npeamera «buosorus»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI JEUCTBUN MO OCBOCHUIO, UHTEPIPETALIMU U
peoOpa30BaHUI0 3HAHWM, BUBI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHUN B PA3MYHBIX YUEOHBIX CHUTYyalUsiX, a TaKXK€ B pEaJbHbIX
KU3HEHHBIX CHUTyallUMsAX, CBS3aHHBIX C Ouosorueil. B mporpamme mnpeaMeTHBIC
pe3yNbTaThl IPEACTABIIECHBI IO F0JIaM 00y4YEeHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «buosnorus» 6 10
Ks1acce JOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJAE€ POCCUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTUM, (DYHKIIMOHATBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKpbIBAaTh COJEpPKaHUE OMOJIOrMYECKUX TEPMHUHOB WU TOHITHIL:
KU3Hb, KIJIETKA, OpraHu3M, Metadonmn3M (0OMEH BEIIECTB W IpEBpaIlCHHE
HHEPrUH), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBAasT OpraHU3allis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHE TEOpUH (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbsl (I
Mengens, T. Moprana, H. U. BaBunoBa) u yueHus (0 ueHTpax MHOrooOpasusi u
MPOUCXOXKJEHUS KyJIbTYpHbIX pacTteHuil H. 1. BaBuiioBa), onpenenarb rpaHUIIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOT'O MO3HAaHUs B OMOJIOTUU: HAOIO/IEHHE U
ONMMCAHKWE MKUBBIX CHUCTEM, MPOLECCOB M SBJICHWUH, OpraHU3alys W NPOBEJCHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABM)KCHHE  THUIIOTE3bl,  BBHISIBIICHHE
3aBUCUMOCTH MEXJIy HCCIEAyeMbIMA BETUYMHAMH, OOBSICHEHUE TOTYyUYECHHBIX



pE3yNIbTATOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHUMA, TCOPUH M 3aKOHOB, YMEHHE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPAIICHUS SHEPIruu B KIeTKe, (OTOCUHTE3A,
IJIACTUYECKOTO W JHEPreTHUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIEC 3HAHUS Ui OOBSCHEHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUH, JIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOU
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKPYKAIOIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJHON cpene, NMOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUIM
COBPEMEHHOU ouonoruu " OMOTEXHOJOTUA 1 PalUOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIE€HETHYECKHE 3aJaud Ha MOHO- U
JUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HAcleI0OBaHUE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHUS IS Mpe/ICKa3aHus HACIEIOBaHUSl MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBIMONHATH J1A0OPAaTOPHBIE M MPAKTHUECKHE padOThl, COONIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIIEHUBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOM MH(pOpPMAIMH, HAyYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIENOBaHUM B Ouojorumy,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaThb COOCTBEHHBIE ITMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001mass 6MOIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN arnmapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» e 11
Kj1acce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYyUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUM, (DYHKIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE pPACKPbIBaTh COJAEpKaHHE OHOJIOIMYECKUX TEPMHUHOB M MOHATHUM:
BU/I, TIONYJISALIUS, T€HOGOH, IBOJIOLMS, ABMKYLIUE CUJIbI ((PaKTOpPbI) IBOIIIOIMH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBI,



DKOCHCTEMA, MPOAYUEHTbI, KOHCYMEHTBI, PpEAYyLEHTbl, LENU [UTAHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, ouocdepa;

YMEHUE H3/1aratb OWOJOrMYECKUE TEeOopuH (IBOJIOIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKAass TEOpHsSl DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactBa K. M. bopa, uepenoBanus riaBHBIX HalpaBiICHUH H
nyTted spomoruu A. H. CesepuioBa, yuenus o 6uochepe B. WM. Bepnanackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUW, OpraHU3allydsl U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIETyEMbIMU BEIMYUHAMHU, OOBICHEHUE IOJTYUYECHHBIX
pEe3yJbTAaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJIYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pPA30BaHMS, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTMYECKUX (HAKTOPOB HA OpraHU3MbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCUCTEMAaX, AHTPOINOTCHHBIX HW3MEHEHUU B
HKOCHCTEMax CBOEW MECTHOCTH, KPYTrOBOPOTa BELIECTB M OHOT€OXHMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEILICHUM B IOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbS U 3/I0POBBS
OKPYKAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
NPUPOIHON cpejie, MOHMMAHUE HEOOXOJMMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATIBHOTO MPHUPOA0IOIb30BAHUS;

yMEHHUE pemiaTh dJIeMEHTapHbIC OMOJOTUYECKUE 3a7a4H, COCTABIISITH CXEMBI
MepeHoca BEIIEeCTB U SHEPTUU B SKOCHUCTEMaX (IIETH MUTAHMS);

YMEHHUE BBINOJHATh JTA0OPATOPHBIE U NPAKTUYECKUE PpabOThI, COONIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaUU, HAYYHO-TOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000111as8 GMOJIOTMYECKYI0 MHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnubie | IpakTuuecku (upp )
NporpamMmsl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbI
pecypchbl
bu6mmoreka [JOK
! buonorus kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBbie CUCTEMBI U UX OpraHU3aIus 1 bubmmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUN COCTAaB U CTPOCHUE KIIETKHU 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K
HBHEACATENLHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHoxeHMEe 1 MHAUBUIYaIbHOE PA3BUTHE 5 | bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M HI3BMEHYMBOCTD 2 15 bubmuorexa [JOK
OPTraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6muoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4




11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesoB H TEM nu(poBLIe
Ne ii/m P Kontpoabunl | IlpakTuueckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypchl
bu6mmoreka [IOK
1 JBOmONEOHHAS GHONOrHs ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl ¥ OKpYIKaroIas cpeaa 5 1 Bubmrorexa ITOK
p py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 hitps://m.edsoo.ru/7f41 cc74
bu6mmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Jara
Ne nudposbie
Tema ypoka Kontpoubnsie | IIpakTnyeckue | H3Y4eHH
n/n Bceero oOpa3oBaTejibHbIEC
padoThbI padoThI A
pecypcbl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Vcnonb30BaHuE pa3IMUHBIX 1 0.5 bubmorexa [JOK
p ' https://m.eds00.ru/863e¢6122
METO/IOB MPHU U3YUYEHUU
OMOJIOTMYECKHX 00HEKTOBY
3 buosornueckue cucremsl, MpoUecChl 1 bubnnorexa [JOK
U UX U3yYECHUE https://m.edsoo.ru/863e6564
4 XuMudeckuii coctaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b . 0 1
IH COCTaB 1 CTPOCHHE DEIKOB httDS3//m.€dSOO.I'U/863€6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTAJIMTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WM KaTamnas3bl)»
7 VrineBoasl. JInnuasl 1 bu6mmoreka [JOK




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

Bbu6mmorexa [JOK
8 Hyxnenrospie kucaotet. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3yueHus bub6nuorexa [IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 Kietrka xak neaocTHas )KUBas
cucrema
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
JlaGopatopHnas pabota Ne 2
«M3ydyeHue cTpoeHus KIETOK bubnuorexa [IOK
11 pacTeHHid, ’)KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e610
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAaHHE»
bubmuoreka [{OK
12 Obmen BemecTs wim MeTadomsM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 PorocuHTes. XemocHHTe https://m.eds00.ru/863e7¢98
. bubmuoreka [JOK
14 DHepreTHIecKuii 0omeH https://m.edsoo.ru/863e7aae
JKuzHeHHBIN UK KIeTKu. Jlenenue
kietku. Muto3. JlabopaTopHas
15 Gota Ne 3 «Ha6 y : MHTO3a B 0.5 Brbmmorexa OK
paboTa i 5 «HabIIoAeHH ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocunTes 6enka. Peakmus bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3A https://m.edsoo.ru/863e796¢
17 Tpaucusiiust — OuocuHTe3 Oenka bubnmorexa [JOK




https://m.edsoo.ru/863e796¢

13 Hexnerounsie hopMbl )KU3HU — bubnuorexa [IOK
BUPYCBHI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 @OopMBI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubmnoreka [IOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE TTOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlabopaTtopHas padorta Ne 4 bubnuorexa [JOK
21 0.5
«/3yueHne CTpOCHUS MOTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MHKpOIpenaparax»
2 WnauBuayanbHOe pa3BUTHE bubnuorexa LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [IOK
HACJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 Mpu3HaKOB. MoHOTHOpUIHOE bubmmorexa [IOK
P ' PHA https://m.edsoo.ru/863e8878
CKpELIMBaHNE
UrHOPUIHOE CKpEeluBaHue. 3aKOH
25 fee.aBHI():Hi[aoro HaI:)J'II: OBaHUs bu6mmorexa [JOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CremieHHO€e HacJeI0BaHue 0.5 bu6mmoreka [IOK

npu3HakoB. JlaboparopHas padora
No 5 «3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO M TUTHOPHUTHOTO

https://m.edso00.ru/863e8c60




CKpeUIMBaHus y Ap030(uiIbl Ha
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. Hacnenosanue 1 bubmorexa [JOK
IPU3HAKOB, CLEINIEHHBIX C ITI0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEeHYUBOCTb. JlabopaTopHas

73 pabota Ne 6. M3yuenue 1 0.5 bubnuoreka [JOK
MOAU(PUKAITMIOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBOI»

HacnencTBeHHas H3MEHYMBOCTD.

29 JlaGoparopHas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AnHanu3 myTamui y 1po3oQuisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKpOIIpenapaTax»

bu6mmorexa [IOK

30 T'enerika uenoseia ! https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O6001IeHNE 11O

31 TeMe «HacnencTBeHHOCTE U 1
W3MEHYUBOCTH OPIraHU3MOB»

32 Cenexkuus Kak HayKa M IIPOIIECC 1 bubmorexa [IOK

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

1 MeToabl U TOCTHKEHHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buotexHoorus kak orpacib | bubnuorexa [JOK
MPOU3BOJICTBA https://m.eds00.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jara
Ne nudposbie
Tema ypoxka Kontpoubnsbie | IIpakTuuyeckue | H3yYeHH
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI A
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [TOK
H g Y https://m.edsoo.ru/863ea20e
) Uctopust pa3BuTHs ipeacTaBIeHUN 1 bubnuoreka [IOK
00 PBOITIOINH https://m.eds00.1u/863¢9570
bu6mmoreka [IOK
3 M 1
HKPOSBOTIOHIA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHast
€IMHULIA BUA U YBOJIOLIHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [TOK
patoprai p B ' https://m.eds00.ru/863e¢99¢6
«CpaBHEHUE BHJIOB I10
MOP(}OTOTHUECKOMY KPUTEPHIO»
5 JIBroKyIIIME CHITBI (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKTOpPBI) IBOTIOIIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTECTBCHHII OTOOP 1 €ro dopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas | 0.5 bubmuorexa [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCUTEJILHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubmuotexa [JOK




JKU3HU HA 3eMIIe

MaKpOIBOJIIOLIUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIOIINHN
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
€€ U3y4YCHHUS
1 ['unoTe3bl NPOUCXOKACHUS KUZHU bubnuorexa [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 Pa3zButue xu3Hu Ha 3emMIie 1o 3pam U bubnunoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOLMH
pPacTUTEIBHOTO U )KMBOTHOT'O MMpA.
[TpakTuyeckas padora Ne 1 bub6nuoreka [IOK
13 0.5
«M3ydyeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUIEKLIUSIX»
14 CoBpeMeHHas cuctema bubnnorexa [IOK
OpPraHUYECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIONMS YelIoBeKa (aHTPOMOTEHE3) bubmorexa HOK
H p https://m.edsoo.ru/863eac2c
16 JBuxyume cuisbl (hakTophl) bubmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLUH
YeJI0BeKa
13 UYenoBeueckue pachkl U NPUPOIHBIE bubnuorexa [JOK
aJanTaluy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHblil ypok. O60011eHNE 110
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE




20

DKOJIOrus KaKk HayKa

Cpem;l 00UTaHUS M SKOJIOTHYECKUE

bu6mmoreka [IOK

21
bakTopbl https://m.edsoo.ru/863eafec
AobuoTtndeckue (HakTophl.
JlaGopaTopnas pabora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [JOK
23 b
HOTHHECKHE (paKTOpb! https://m.edsoo.ru/863eb348
DKOJOTHYECKHEe XapaKTePUCTHKU
nomyssiun. [Ipaktudeckas pabora
24 No 2 «Iloacuér nmiaoTHOCTH 0.5
MOMYJISIINI pa3HbIX BUIOB
pacTeHumn»
25 Coo01miecTBa OpraHu3MOB — bu6mmoreka [IOK
OHOLIEHO03 https://m.edsoo.ru/863eb46a
%6 DKOJIOTHYECKHUE CUCTEMBI bubmnoreka [IOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKA3aTEU IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI bubmmorexa [IOK
. PAMMIBL. https://m.edsoo.ru/863eb5fa
CoiicTtBa 3xocucteM. Cykieccus
28 [Ipupoanbie 3KO0CUCTEMBI
29 AHTpPONIOTr€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas bubnuorexa [JOK

JSKOCHCTEMA 3eMITH

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




31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnunoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16

32 YenoseuecTBo B Orochepe 3emnu 1

1 Cocy1iecTBoBaHUE IPUPOABI U 1 bubnuorexa [JOK
YeII0BEYEeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O600111€HNE TEMBI

34 «Coo011ecTBa U DKOJIOTHYECKHE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBI

IIpoBepsieMble NpeaAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHuUsI

CdopMHUpoBaHHOCTh 3HAHWUH O MECTe W POJNH OHOJOTUU B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouosiornu; (GYHKIMOHAIBFHOW TPaMOTHOCTH 4YeJIOBEKa ISl PEUICHHUS

JKHM3HCHHBIX 3aJa4

YMeHHE pPAcKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHSTUM: KU3Hb, KJIETKA, OPraHU3M; MeTa0oan3M (0OMEH BEIIECTB U
MpeBpalleHre DJHEPruH), TOMEeOcTa3 (CaMOperynsius), ypOBHEBas
OpraHM3aIis JKUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE (PEITPOIYKIIHS),

HACJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U pa3BUTUC

YMeHue uznarate OMONIOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHHus (O LEHTpax MHOTrooOpa3us U MPOUCXOXKACHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunosa), onpeaenste rpaHuIlbl KX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO TO3HaHHA B OHUONOTHH
(HaOmro/leHne M ONMMCAaHWE JKUBBIX CHCTEM, TPOILIECCOB M SIBJIICHHIA,
OpraHM3als W TMPOBEIEHUE OHOJOTHYECKOTO  OJKCIIEPUMEHTA,
BBIIBIDKCHHE  THIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCJICTyeMbIMU BEITUYMHAMHU, OOBSICHCHUE MOTYYCHHBIX PE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOPHH W 3aKOHOB, YMEHHE

ACJIaTh BBIBOALI HA OCHOBAHUU IOJTYYCHHBIX pe3yJ'II)TaTOB)

10 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIICHATh CYIIECTBCHHBIC TPU3HAKA BHUPYCOB, KIIETOK
NPOKapUOT W  JYKapUOT, OJHOKJIETOYHBIX ¥  MHOTOKIJIETOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TPOILECCOB  OOMEHAa  BEIIECTB H
NpeBpalieHuss SHEPTruu B KJETKe, (DOTOCHHTE3a, IUIACTHYECKOTO H
OHEPreTHYECKOr0  OOMEHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHMSI,  Pa3MHOXKCHHUS,  MHIUBUAYAILHOTO  Pa3BUTHS

opraHusma (OHTOT'€HE3)




YMeHnE IMPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIsL 00BICHEHHUS

OMOJIOTUYECKHX TMPOIIECCOB U SBJICHHMA, ATl MPUHATHS MPAKTHUYECKUX
pelieHuii B MOBCETHEBHOM JKU3HU B IIENIAX 0OecTeueHnst 0€30macHOCTH
CBOETO 3/I0POBBS U 3I0POBbSI OKPY’KAIOIIMX JIFOJIeH, COOI0IEHUSI HOPM
TPAMOTHOTO  TIOBEJEHUS B  OKPYKAIOIICH

NPUPOJHON  cpene;

IIOHHUMAaHHEC HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KGHI/II\/'I

COBpeMeHHOﬁ Ouosiorud u OHMOTEXHOJIOTHH AJIL pallMOHAJIBHOI'O

MPUPOIONIOTB30BAHUS

YMeHue pemarh JIEMEHTapHbIE TeHETUYECKUE 3aJadd Ha MOHO- U
JTUTUOPUIHOE CKPEIMBAHKE, CICIJICHHOE HACIIEOBAHUE, COCTABISTh
CXeMBl ~ MOHOTHOPHIHOTO

CKpClIuBaHuA JUIA NpEaACKa3saHus

HaCJICAOBAaHUs IPU3HAKOB Yy OPraHu3MOB

YMeHue BBINOJHATH J1A0OpAaTOpHBIE U  MpPaKTUYECKUue padoThl,

coOmonaTh npaBwia npu pabore C ydyeOHBIM M J1a0OpPaTOPHBIM

0o0opytoBaHUEM

YMeHue KpuUTHUECKH OLEHUBATh W HMHTEPIPETHUPOBATH MH(GOPMAIUIO
OHMOJIOTUYECKOTO COJIEPKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS
13 pasnuyHbIX ucTouHukoB (CMU, HaydyHO-TIOMyISIpHBIC MaTEPHAIIbI);
9TUYCCKUC ACIICKTblI COBPCMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 6I/IOJIOFI/II/I,

MCOUILINHE, OHMOTEXHOJIOTUH

10

YMeHue co3iaBath COOCTBEHHbIE TMCbMEHHbBIE U YCTHBIE COOOLICHMS,
000011251 6MOJIOTHYeCKy0 UH(POPMAIMIO U3 HECKOJIBKHUX HCTOYHUKOB,

rPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJI0TUI

11 KJTACC

Kon
IPOBEPSIEMOT0
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CchopMupoBaHHOCTh 3HAHMM O MecTe M POJM OMOJIOTUU B CHUCTEME
HAy4YHOT'O 3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAYYHOTO MUPOBO33PEHHUS; O
BKJIaJIE POCCUHCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
ouonoruy; (YHKIMOHATHLHONW TI'PAaMOTHOCTH YEJIOBEKA ISl PELICHUS

JKU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHMOJOTMYECKUX TEPMUHOB U

TOHSITHIA: BUJ, TOMYJISIIHS, TeHO(MOH/I, SBOIIONUS, TBUKYIIUE CHIIBI




(dakTopsr) 9BOJTIOINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa3oBaHue, HKOJIOTHYECKUE dakTopsl, IKOCHCTEMA,
MPOIYIICHTHI, KOHCYMEHTHI, PEIyIeHTHI, HEeTH UTaHUs,

IKOJIOTHYECKasi MUpaMuIa, OMOTeoneHos3, buochepa

YMeHue uznarath OMOJOTHYECKHE Teopuu (IBONIONMOHHAS Teopus Y.
JapBuHa, CcHHTEeTHYEeCKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
TJIaBHBIX HampasieHud U myten 3Bomtonnu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepuaackoro), onpenensTb  TpPaHUIBI — HX

MMPUMCHUMOCTH K KUBbBIM CUCTCMaM

YMeHne BIageTh METOJaMH HAay4YHOTO TIIO3HAaHWS B OHMOJIOTHH
(HaOnrofieHHe W OIMHCAaHUE JXUBBIX CHUCTEM, MPOIECCOB U SBICHUIA;
OpraHu3alsi U MpOBeJeHUE OMOJIOrHMYECKOro  AIKCIEPUMEHTA,
BBIJIBUKEHUE  THUIIOTE3bl;  BBISBJICHUE  3aBUCUMOCTH  MEXIY
UCCJIETyeMbIMU BETMYMHAMU, OOBSICHEHUE TMOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATHA, TEOpU W 3aKOHOB, YMEHHE

ACJIaTb BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pesyanaTOB)

Ymenue BBIICIIAATH CYILLECTBCHHBIE IIPU3HAKU CTPOCHHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TMOMYJSIUUN, HPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOr€OLEHO30B M  HKOCUCTEM;
0COOCHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOTO  OTOOpa, BUA000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JIE€HUCTBUSL HKOJIOTMYECKUX (PAaKTOPOB HA OPraHHU3MBIL,
IIEPEHOCA BELIECTB U IIOTOKA YHEPIUU B DKOCUCTEMAX, aHTPOIIOI€HHBIX
WU3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB U

OMOTCOXMMHYECKUX IIUKIIOB B Onocdepe

YMeHHe [OpUMEHSTh [OJIyYeHHbIe 3HAaHUS JUIsl  OOBSCHEHMS
OMOJIOTUYECKUX TPOIIECCOB U SBJICHUHU, ISl MPHHATHUS MPAKTHYECKIX
peLIeHHI B MOBCETHEBHOM )KU3HU B LIENAX 00ecredeHus: 6e30MacHOCTH
CBOETO 3/10POBBS M 3/I0POBbSI OKPYIKAIOIINX JIOJICH, COOIIOACHHSI HOPM
rPaMOTHOTO TOBEACHUS B  OKPYXKAlOWIEW MNPUPOJHOW  CpElE;
NOHMMaHHe HEOOXOAUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO PUPOI0TIONb30BaAHUS

YMeHnue peuiaTth 3JICMCHTAPHBIC OHMOJIOrHYECKHUE 3aJa4dyu, COCTaBJIATHb

CXEMEI IIEPCHOCA BEIIECTB U S9HECPTHUU B OKOCHUCTEMAX (uerm HI/ITaHI/IH)

YMeHHue BBINONHATH JIA0OpAaTOpHBIE M TPAKTHYECKue pabdoThl,
cobmonaTh mnpaBuia nOpu pabore c ydyeOHbBIM M J1a0OpPaTOPHBIM

000py1I0BaHHEM




YMeHue KpuTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMALUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUAIOLIYIO TICEB/IOHAYyYHbIEC 3HAHUS

13 pasnuyHbIX ucTouHuKoB (CMU, HaydHO-TIOMyIsIpHBIC MaTEepHAIIbI);

? paccMaTpuBaTh riodanbHbIC 9KOJIOTUYECKHE poOIIeMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHUIO K HUM COOCTBEHHYIO
MIO3HIINIO
YMeHnue co3naBath COOCTBEHHbBIE MHUCHbMEHHBIE M YCTHBIE COOOIICHHUS,
10 000061m1as1 6MOTOTUYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKHX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHHHBIN arrapar OHoIorun




IHPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus kak Hayka

1.1

buonorust — Hayka o »xuBoW mnpupozge. Ponp Ouosoruun B (opMHUpOBaHUU

COBPEMEHHOM HayyHOH KapTUHBI Mupa. CrcTemMa OMOJIOrMYeCKUX HayK

1.2

Mertoapl no3HaHMUs KUBOM NPUPOAbI (HAOIIOAEHUE, SKCHEPUMEHT, OIUCAHMUE,
U3MepeHue, Kiaccupukanus, MOJCIUPOBAHUE, CTaTHCTHUECKass 00paboTka

JTaHHBIX )

JKuBnIle cucTeMBI B UX opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi owosoruu. CBoHCTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHuzaniu OHOCHCTEM: MOJ'IeKyJ'IHpHO-l"eHCTHHGCKHﬁ, KJICTO‘{HBII}'I,

OpraHU3MEHHBIN, MOMYJIALNOHHO-BUOBON, 3KOCUCTEMHBIN, OMOChEpHbII

XHUMHYECKHH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
MUKpOJieMeHThl. Bojga u  MuHepanbpHble BemectBa. DOyHKIMM BOJbl U

MHHCPAJIbHBIX BEIIECCTB B KIICTKE. HOI[[[Cp)KaHI/IC OCMOTHYECKOT0 Oananca

3.2

benku. CocraB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OENKOB.
He3amenumbple W 3aMEHUMBIE aMHUHOKHCIIOTB. AMHWHOKHCIOTHBIA COCTaB.
YpOBHH CTPYKTYpHI OEIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAS CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonorumueckue
¢GyHKIUN OEIKOB.

®depMeHThl — Omonornyeckue karaiau3aTopbl. CTpoeHHe (EepMEHTa: aKTHBHBIN
HeHTp, cyOctparHas cnenuduunocts. Kodepmentsl. Burtamuubpl. OTnuuus

q)epMeHTOB OT HCOPTaHUYCCKUX KAaTalInu3aTOpOB

33

VYTiaeBobpl: MOHOCAaXapuibl (TIIOKO3a, pud03a U JIe30KCUpr003a), Trucaxapuabl
(caxapo3a, JaKkTo3a) W TMoOJUcaxapuabl (Kpaxmay, TIUKOTEH, MEJUTI0I03a).
buonorudeckue GyHKIUHU YII€BOIOB.

Jlunuaer:  TpurimMnepuasl,  crepounbl,  Gocdomunuasl.  ['mapodunsHO-
ruapodoOHble  cBoiicTBa. buonornyeckne ¢ynkumn nununoB. CpaBHEHHE

YIJIEBOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPIruu




3.4

Hyxnennoseie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEpBI HyKJIEHHOBBIX
kucinotr. Crtpoenne u ¢ynkuuu [JIHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

I_[I/ITOJIOF U — HayKa O KJICTKE. Knerounas TCOpHA. Mertoasl N3YUCHUA KIICTOK

3.6

Knertka xak nenoctHas kuBas cuctema. OOImMe NpU3HAKU KJIETOK: 3aMKHYTas
HapykHas mMeMmOpana, mousiekynbl JIHK kak renermueckuil ammapar, cucrema

cuHTe3a OeJKa

3.7

Tunel KIETOK: 3yKapuoTudeckasi U npokapuorudeckasi. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHYecKor  KieTku. Kierounas crenka Oakrtepuwit.  CTpoeHwme
AYKapUOTHUECKOU KJIETKU. OCHOBHBIE OTJIMUUSA PACTUTEIHHOH, >KHBOTHOU H

IpUOHOM KIIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTCHKA, TIJIMKOKAJIUKC, HX
¢bynkuun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkuuu. Lluromnasma u eé
opradousipl. OHOMeMOpaHHbIE OPraHOWABI KJIETKU: SHAOIUIa3MaTHYecKas CeTb
(BIIC), ammapar T'ombmku, nuzocombl. [loryaBTOHOMHBIE OPraHOWABI KIIETKHU:
MUTOXOHJAPUH, IacTuabl. [IpoucxoxkneHue MHUTOXOHIAPUH W IUIACTHI. Buabl
wiactua. HememOpaHHble opraHouJbpl KJIETKH: PUOOCOMBI, KIIETOYHBIA LIEHTP,

PECHUUKH, KIyTUKUA. DYHKIIMKA OPraHOUIO0B KJIETKU. BKiroueHus

3.9

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: siaepHas 00010dKa,

KapuoIuiadMa, XpoMaTuH, SAAPLIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCHICCTB B KJIICTKC

X(HSHCI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BemecTB, WJIM METadoNIM3M. ACCUMMIIAIMS (IUIACTHYECKUH OOMEH)
JUCCUMMIIALUS (3HEPreTUYecKuii oOMeH) — JBe CTOPOHBI €IMHOro Ipolecca
meTabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U NPCBpALICHUN SHCPIUA B KIICTKC

4.2

dotocunTe3. CreToBas U TeMHOBas ¢asbl poTocunTe3a. Peakuuu poTtocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JIS JKU3HH HAa 3eMile.
Bnusiaue ycnmoBwii cpenbl Ha (DOTOCHMHTE3 M CIIOCOOBI TOBBIINICHUS €T0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMOCHHTe3. XEMOCHHTE3UPYIOIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a Ul

JKU3HU Ha 3eMire

4.3

DHepretndyeckuii oOMeH B KJeTKe. PacmieryieHue BeIIECTB, BBIJICICHHUE H
aKKyMyJIMpDOBaHHE OJHEPrMM B KIETKE. OTambl DJHEPreTUYecKoro OOMeHa.
I'mukonns. bpoxenne u ero Buabl. KucinoponHoe OKHCIIEHHE, WM KIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh IHEPreTUYECKOI0 OOMEHa

44

Peakiuu matpuyHoro cuntesa. ['enerndeckas uapopmanus u JJHK. Peanuzanus




reHeTnyecko mHpopmanuu B KieTke. ['eHeTmyeckuil Ko M €ro CBOICTBa.
Tpauckpumnus — marpuunslii cunte3 PHK. Tpancnsamus — OuocunTe3 Oenka.

Komuposanue amunokucnot. Poias pubocom B OrocunTese Oenka

4.5

Hexnerounsie ¢Gopmbl XKu3HH — BUpychl. Mcropust oTkpeitTus Bupycos (.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHHs M JKU3HEAEATEIIbHOCTH BHUPYCOB.
bakrepnodaru. bonesnm pacreHuid, KUBOTHBIX W YEIIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX 3a001eBaHUN

Pa3zMmHoOXeHUE U HHAWBUYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslid 1WKI, WIM SKH3HCHHBIH NHKI KiIeTku. WHTepdasza u MHUTO3.
[Tponeccel, mporekatomue B uHTepdasze. Perumkauus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpomMOCOMHBIH HaboOp — KapHOTHIL.
JunnouaHbli M TalIOMAHBIM ~ XpOMOCOMHBIE — HaOOphl.  XpOMaTH[IBI.
[[uTomOrN4ecKue OCHOBBI Pa3MHOXKEHHS UM HHIUBUAYAIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne xinerkn — wmuto3. Craaum murosa. Ilpoueccel, nmpoucxonsduiye Ha

PAa3HLIX CTAAUAX MUTO3A. buonormdecknii CMBICIT MUTO3a

52

®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe M mosioBoe. Buasl Gecronoro
pasMHOXKEHUA: JEJCHUE HaJBOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
Cropoobpa3oBaHUE, BEreTaTuBHOE pa3sMHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHn3MOB, €0 3HAYCHUC JId CCIICKIIUU

53

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIONOrO.
Meiio3. Cragumn wmeio3a. [lpouecchl, mpoucxonasdiue Ha CTaauax Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buonoruudeckuii cMbICiH M

3HaYeHNE MEN03a

54

["amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y KHBOTHBIX. [lomoBbie
KEJe3bl: CEMCHHUKN W SUYHUKH. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX KIETOK —
rameTt (CrepMaro30uj, SUIeKIeTKa) — criepMaTorere3 u oorene3. OcoOeHHOCTH

CTpOEHHUS SHMIEKIEeTOK U ciepMaTo3ouoB. Omnogorsopenue. [laprenorenes

5.5

WuguBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHUOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyssinusi, opraHoreHe3. IlocramOpuonansHoe paszButue. Turbl
MOCTAMOPHUOHAILHOTO PA3BUTHS: MpsIMOe, HempsMmoe (JIMYMHO4YHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YpOACTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaaAuu pa3BUTUA

HaCHeILCTBeHHOCTL 1 NSMCHYUBOCTb OPraHU3MOB




6.1

[Ipenmet u 3amaum reHeTuku. Mcrtopus pazBuTus reHeTuku. Bkiuag poccuilckux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHUE TEHETUKU. METOoNbl T'E€HETUKU
(TMOPUIOTOTUUECKHIA, IUTOTeHETUYECKUH, MOJIEKYJISIPHO-TEHETHUECKUA ).
OcHOBHBIE TeHETHYECKHE MOHATHS. | eHeTnueckas CHMBOJIMKA, UCIIOJIb3yEMas B

CcXEeMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HAcJIeI0BaHUs MPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MonoruOpuHOe CKpeluBaHue. 3aKOH €IUHOOOpa3us TUOPUIOB TMEPBOTO
nokosneHus. [lpaBuio JoMuHUpOBaHUSA. 3aKOH pACLICIUICHUS MPU3HAKOB.
I'mnoresa unctorsl ramer. [1oJHOE M HEMOJHOE JOMUHHUPOBAHUE.

JurubpunHoe cKpellMBaHue. 3aKOH HE3aBUCHMOTO HACJICTOBAHHS TPHU3HAKOB.
[{uToreHeTH4YeCKUEe OCHOBBI JUTHOPUIHOTO CKpEUIMBAaHMS. AHAIM3UPYIOIICE
cKkpemuBanue.  Vcmonp30BaHME — AQHAIM3UPYIOUIETO  CKPELIMBAHMUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HacjleoBaHWIO reHoB. HapymieHuwe cuemeHuss T€HOB B pe3yjbTare
KpPOCCHUHIOBepa. XpOMOCOMHasi TEOpHsl HAcleICTBEHHOCTH. ['eHeTmueckue
KapThl.

['enetnka mosna. XpoMOCOMHOE OIpeAeieHHE Moja. AyTOCOMBI M IOJIOBBIE
XPpOMOCOMBEI. I'omorameTHeie © rereporaMCeTHbIC OpPraHUu3MbI. HaCJIeIIOBaHI/Ie

MMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

H3meHunBOCTb. BHUABI M3MEHYMBOCTH: HEHACJIECICTBEHHAs W HACJICJCTBCHHAs.
Pone cpegpl B HEHACIEACTBEHHOW  U3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(HUKAIMOHHON HW3MEHUMBOCTU. BapuanuoHHBIA psi W BapHalMOHHAs
kpuBas. Hopma peakunum npusHaka. KoiaumdecTBEHHbIE M KaueCTBEHHBIE

MMPU3HAKH U UX HOPpMaA pCaKIUU. CsoiicTBa MOHHq)HKaHHOHHOﬁ U3MCHUYNBOCTH

6.5

HacnencrBenHas, WM TIE€HOTUIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTb. MeHo3 H TMOJIOBOM TpOLECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalnnoHHas u3MeHuuBocTh. Kiaccubukanus MyTanumi:
IE€HHbIE XPOMOCOMHBIE, TEHOMHBbIE. HacToTa ¥ IPUYMHBI MyTaluil. MyTareHHbIe
(bakTopbl. 3aKOH FOMOJIOTHUECKUX PSIOB B HACIEICTBEHHOM n3MenunBoctu H.M.

BasuiioBa

6.6

I'enmeTnka demoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIE METOABlI TCHCTHUKHU
YenoBeKa: reHealoTnYeCcKui, OJM3HELIOBBIA, LUTOTEHETHYECKUA,
OMOXMMMYECKUN, MOJEKYJIspHO-TeHeTuueckuil. CoBpeMEHHOE OIpeJeleHne
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomompbio [Il[P-ananu3a. HacnenctBenHble 3a0o0sieBaHUSI 4YETOBEKA: TCHHBIC

0oJie3HH, 0OJIE3HU C HACJEJCTBEHHOM MPeapacnoI0kKEeHHOCThIO, XPOMOCOMHBIE




6one3nn. Comaruueckue W reHepaTuBHble MyTauuu. [lpuHUUIBL 370pOBOrO
oOpa3a J>KW3HU, JUATHOCTHKH, MPOMDUIAKTUKA € JICYCHUS TEHETHYECKUX
Oomne3Heil. MeanKo-TeHeTUYeCcKoe KOHCYJIBTUPOBAHUE. 3HAUYCHHUE MEIUITMHCKON

FCHCTUKHU B IPCAOTBPAIICHUHN U JICHCHUU I'CHECTUYCCKUX 3a00JIeBaHUI YEI0BEKa

Cenexnusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka W TpouLecc. 3apOoXACHUE CEJICKUUMU W JOMECTHKALUA.
VYyenne H.M. BaBunoBa 0 meHTpax TMNPOUCXOXKIEHUS W MHOrooOpas3us
KYJBTYPHBIX pacTeHuid. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

nopoaa, miraMm

7.2

CoBpeMeHHbIE METOAbl CeNEeKIMH. MaccoBbIH M MHAMBHUIyaJbHBI OTOOPHI B
CEJIEKIIMM DPACTeHUH M KMBOTHBIX. OLleHKa 3KcTepbepa. bim3kopoiacTBeHHOE
ckpemyBaHue — WHOpuAMHr. Yucras auHus. CKpeuMBaHUE YUCTBIX JIMHHIM.
['erepo3uc, win rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
OtnanénHas rubpuanzanus U e€ ycnexu. VCKycCTBeHHbII MyTareHe3 M
MOJIyYEHUE TIOJUIIIONAOB. JIOCTHIKEHMsI CEJIEKIIMM PACTCHHUM, >XUBOTHBIX U

MHUKPOOPIraHU3MOB

7.3

buorexHomorust kKak oOTpacib TPOU3BOACTBA. [ €HHAs WHXKEHEPHUsS. OTarbl
co3nanust pekomOuHanTHOM JIHK u TpaHncrenneix opranu3moB. Kierounas
nwxkeHepusi.  Kinerounesle  KyJabTypbl. MUKPOKJIOHAJIBHOE  Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHUME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W ATHYeckue mpodiembl. MO — reHeTnyecku

MOAUGPHUITIPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

DBOIIOLIMOHHASA OMOJIOTHS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/II[eTeJIBCTBa OBOJIFOIIHUH. ITanmeoHnToMOrNMYECKUE: IIOCJIICA0OBATCIbHOCTD
HOSBJICHUS. BHUAOB B IAJICOHTOJIOTHYECKON JICTONHCH, HEepexXogHble (HOPMBI.
buoreorpaguueckue: cxoncTBo M paznuuue ¢ayH U (GIOp MaTepUKOB U
OCTPOBOB. DOMOPHOJIOTHYECKHIE: CXOJICTBA U PA3INIHS SMOPUOHOB Pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHHUTENbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO

MEXaHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX METa00INYECKHIX HYTeﬁ Y BCEX




OpraHu3MOB

1.2

OpomormonHass  Teopuss Y.  [lapBuna. [lpeAmochbulkM — BO3HHUKHOBEHUS
JapBUHHU3MA. JIBMOKYIIME CHIJIBI SBONIONUH BUIOB MO JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TIPU OTPAHHUYEHHOCTH PECYPCOB, HEOIPEAECIEHHAS] U3MEHYNBOCTb,

00opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrtetnueckass teopus osBomoruu (CTD) U ocHOBHBIE €€ TMOJOKEHUS.

Muxkpossontouus. [Tonynsinus kak eqMHULA BUAA U YBOJTIOLIMU

1.4

JBuxyume cunbl ((akTopbl) HSBOJIIOLMU BUAOB B INpUpoAe. MyTalMOHHBIH
nporecc U KOMOMHATHBHAS M3MEHYMBOCTh. llOmyJsliMOHHBIE BOJIHBI M Apeid
reHoB. M3onsmust n murpanus. EcrecTBeHHBI 0TOOp — HanpaBIsIOIUi (akTop
sBoMIOLMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOaeHHOCTh  OpPraHU3MOB Kak pe3ysbTaT dBojouuu. [Ipumepst
pUCTIOCOOIEHUH y OpraHu3MoB. ApoMop¢03bl U UANOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE ()OpMBI BUA000OPA30BaAHUS:

reorpaguieckoe, IKOJIOrHIecKoe

1.5

MakpooBomroniusa.  PopMmbl  IBOMIONMH:  (UIETHYECKasi, JWBEpPreHTHas,

KOHBCPI'CHTHAA, IMapajiCjibHasd. H606paTI/IMOCTB 3BOJIFOIIHUH

Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emine

2.1

JloHayuyHble mOpencTaBiICHUsT O 3apOXKIACHUM KU3HUA. HayuyHble TUNoTE3bl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 W MaHCHEpMus. XUMHUYECKas
SBOJIIOLUA. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XHMHYECKOW SBOJIOLHH.
Havanbubie sTanel Ouosnorudeckoit spomtounu. ['mnoresa PHK-mupa. Ilepseie

KJICTKHU U UX DBOJJIOLMA. (-DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM M nepuojaMm. Karapxeil. Apxelckas u
npotepo3oiickas dpel. [lameos3oiickas spa u e€ mnepuonasl: KeMOPHICKUH,
OPJIOBUKCKUM, CUIyPUNCKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TMEPMCKHIl.
Me3o30lickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiinozoiickass »9spa u €€ mnepuoabl:  MAJECOr€HOBBIM,  HEOTCHOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KiIMMaTa M TEO0JOTHYECKHUX IPOLECCOB.
OCHOBHBIE 3TaITbl YBOJIOIUH PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(ho3bl y
pacTeHMH U KMBOTHBIX. [losiBneHWe, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpTraHHu3MOB
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Cucrema OpraHM4eckoro MHupa Kak oOTpakeHue »dBoatouuu. OCHOBHbBIE

CUCTEMATUUYCCKHNE I'PYIIIBI OPraHN3MOB
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OBOJIOLMS YeJIOBEKAa. AHTPOMOJOrUSl Kak Hayka. Pa3BuThe HpeAcTaBICHH O




MPOUCXOKICHUHM 4YelloBeKa. MeTonbl u3yudeHus aHTpororene3a. CXoicTBa
pa3nnuyus 4esoBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJ0KEHHE YETIOBEKA.

JBmxymme cuibl ((hakTopsl) aHTpororeHe3a. HacnencTBeHHass H3MEHUUBOCTD |
eCTeCTBEeHHBbIN 0TOOp. OOImecTBeHHBIM 00pa3 XWU3HHM, HM3TOTOBJICHUE OPYIUi

TpyJa, MBILUICHUE, PEYb

2.5

OCHOBHBIE CTagui W BCTBU JBOJIONUU YCJIOBCKA: AaBCTPAJIOIIUTCKH, YenoBek
yMenbiid, YenoBek mnpaMmoxomsamuid, YenoBek HeaHAEPTaNbCKUM, YemoBek
pa3ymHbId. HaxolIku MCKOMaeMbIX OCTAHKOB, BpeMs CYyIIECTBOBaHUS, 00JACTh

pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 JKU3HH, OpyAus

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBILINE pachl: eBponeouHas (eBpa3uiickas),
HErpo-aBCTPaAJIONIHAsS (9KBaTOpHalIbHA), MOHI'0JIOMIHAsI (a3uarcko-
aMepHKaHCKast). YepTsl IpUCIIOCOOIEHHOCTH MPEICTaBUTEICH YETIOBEYECKUX pac

K YCJIOBUAM CYHICCTBOBAHUSI. EI[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusMma

OpranusMsbl 1 OKpyKaromias cpeaa

3.1

OKojorus Kak Hayka. 3ajadd M pas3feiibl SKOJIOTMH. MeToabl 3KOJOTMYECKHX
UCCIIeI0BaHUN. DKoslorndeckoe MupoBo33peHue. Cpebl 0OOUTaHUs OPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AYIIHAs, IIOUYBCHHAS, BHYTPHOPIraHU3MCHHAs

3.2

Okonoruueckue  (aktopsl. Knaccuduxamus — skonmorudeckux  (HakTOpoB:
abuoTtnyeckue, OWMOTHYECKHE M aAHTPOIOTeHHbIE. JIeHWCTBHE HKOIOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI

3.3

Abnotndeckue (aKTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEpHOAN3M.
[TpucnocoOneHuss OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKUX  (hAaKTOPOB.

buonorunyeckue puTMbl

3.4

buotnueckue ¢dakTopel. Buibl OMOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPCHIIHS,
XHUIIHAYECTBO, TMAPA3UTU3M, MYTyaln3M, KOMMEHCAIH3M (HaXJIeOHHYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HAUYCHHE  OMOTHYECKHUX

B3aMMOJCUCTBUM IS CyHICCTBOBAaHUA OPraHU3MOB B ITPUPOJHBIX COO6I.I.[CCTB3.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTHUKHU MOIMyJIs IO H. OcHoBHbBIC IIOKa3aTcin
nomyJjiiquu: 4YUCICHHOCTBb, INNIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTL, IMPUPOCT,

MuUrpamnus. I[I/IHB.MI/IKa YHUCJIICHHOCTH IIOITYJIAINHU U eé peryismud

COO6H.ICCTB3. N 3KOJIOIT'MYCCKUEC CUCTEMbI

4.1

CoobmiecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B

OnoleHO3€e

4.2

OKOJIOTUYECKHE  CHCTECMBI (3KOCI/ICTCMH). ITousTue 00 »SKocHUCTEME U




ouoreoneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BenecTB U NOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (NMUIIEBBIE) YPOBHH 5SKOCHUCTEMBL. [luimieBble memu W CeTH.
OcCHOBHBIE TOKa3aTeNM HKOCUCTEMbI: OmMoMacca, HMPOAYKLUS. ODKOJOIMYECKHUE
NUPaMUJbL:  TPOAYKIMH, YHCIECHHOCTH, Ouomaccel. CBoiicTBa 3KOCHCTEM:

YCTOMYMBOCTD, CAMOpPETYIIsIus, pazButue. CyKiieccus

4.3

[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO HIIH
IUPOKOJIMCTBEHHOIO Jieca.

AHTpPONOreHHbIE JOKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe 1 X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak QaxTop ycTOWYMBOCTH dKocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnaackoro o Owochepe. I'paHuiiel, coctaB M CTPYKTypa
ouocdepsl. XKuoe BemectBo U ero ¢yHkiuu. OcobeHHOCTH OHOchepsl Kak
rnobanbHOM 3KocHucTeMbl. J[MHaMu4eckoe paBHOBecHe M oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKUE IUKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emuin. AHTPONIOTEHHBIE M3MEHEHHS B Ouocdepe.
['moGanpHbIE IKOTOTUYECKUE TPOOIEMBI.
OcHOBa  palMOHAJIBHOTO YHPABJIECHUS MPUPOJHBIMH pecypcaMu U UX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/UI OHOJI0OrHHU U OXpaHa IIpUupoabl




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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