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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJNEPKaHUs YYeOHOTO MpeaMera
«buosorusi»  coctaBwiM: KoHuentyaiaeHble mnoioxenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BHIMTYCKHUKOB, IOJIOKEHHS 00 OOIIMX LESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanuu, a TakkKe TMOJOKEHUS O
cnenuduke OMonoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUSHUN
CYILIECTBOBAHMs YeIoBeuecKoro oodmectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpezeNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu JaéT MpEACTaBICHHWE O Meax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PAa3BUTUS OOYYAIOIIUXCS CpeICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfaenaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh U3YUeHHSI y4eOHOTro MaTepuaia ¢ yu4éTom
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIbHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM M TPEAMETHBIM pe3yjIbTaTaM
oOydeHns B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
NEeSTEIbHOCTH/Y4eOHbIX JIEHCTBUN 00ydYalomUXCsi 1O OCBOSHHUIO COJEP)KaHUS
OMOIOrHYecKOro o0pa3oBaHUsl.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIH ypOBEHB) pealn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHHM Ouonormw, Onaromaps ueMy B HE
POCMATPUBACTCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OPUEHTAINNA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIeld MPUPOTHON Cpene.
[TosTomMy Hapsiay ¢ M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yIEJICeHO BHUMaHHE HCIOJB30BAaHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33714, B
TOM dYHCJe: TMPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOr0 TOBEACHUS B OKpPYXKAIOMIEH MPHPOMHON cpene, aHaM3a
BIIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE TMPUPOIHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHOW HATIPABICHHOCTH
yuebHoro mpeaMera «bruosiorus» MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ECIICUeHHUS



YCIOBUH JIJIsl pEIICHUs] OJHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KoTopas mpenmnosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAy4YHOW KapTHHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbI,  (HOpMUpOBaHUS
(GYHKIMOHANBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOIIEHUS K >KUBOU MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPEJCTaBICHUAMU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBuIM OCHOBY Ui ONPEIEICHUS TMOIXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTABIEHHOTO B Mporpamme IO
OHMOJIOTHUH.

Otbop conepxanust yueOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs TOJKHBl OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONMNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU MU TIPaKTHUECKOW nesitenbHOcTH. Oco0oe MecTo B ITOW CHUCTeMEe 3HaHUii
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyX,aT OCHOBOH 1Ji1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTNYECKOro 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIUYUTETHHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE CoJepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
HAY4YHOTO MO3HaHMUA», «KieTka kak Ouonoruyeckas cucremar», «OpraHu3Mm Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYeCKOTO MHUpPa»,
«DBOJIIOLMS AKUBOU PUPOABI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yudeOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yarolUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHSI PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTrmxenue 1enu u3ydeHus: ydyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABUIAX, CIyKAIlMX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIENOBAHUAX B OMOJIOTHH;

dopMupoBaHue y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHaliuW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOJAXOJO0B K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOIO YpPOBHS OpraHU3aLUN;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa JKMBOW IpPUPOJbl HA OCHOBAaHMUM 3HAHUW M OIBITA, IIOJYYECHHBIX IpPHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIOCTPUPOBAaTh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEH, COOIIOIEHNS STUYECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAaHUW Ji TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYPHI, 1151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH ITOCJIEICTBUM CBOEH JEATENBHOCTHU 110 OTHOLIEHUIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpa3zoBaHusi «buosnorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MpeIMeTHOM 001acTu «EcTecTBEHHO-HAYUYHbIE TTPEIMEThI».



Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 xnmacce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34
yaca (1 gac B Heeno).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

Mertoapl MO3HAHUS KUBOUM MPUPOIHI (HAOTIOIEHNE, SKCTICPUMEHT, OMUCAHUE,
U3MepeHue, KiaaccupuKalus, MOJAEIUPOBaHUE, CTaTUCTHYecKas o0padoTka
JIQaHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU MPUPOIBI».

JlaGopaTopHble U MpaKkTHYECKHe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHue pa3iIUYHBIX METOAOB IPHU
W3YYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMs.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. OTanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(epHBIi.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKK KU3HU», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOABI».

O6opynoBanue: Mmojenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKH. XUMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BenlecTB B Kkierke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe ¥ 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenTsl — Owonormdyeckue Karaimm3aTtopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. ButamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a u  Je30Kkcupudo3a),
aucaxapuibel - (caxaposa, JIaKTO3a) M IOJMcaxapuiabl  (KpaxMall, TJIMKOIEH,
eJUTI0I03a). bronornyeckue GyHKIINM yTIeBOIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
rusipopobHble  cBoMcTBA. buonornueckne @yHkuuu Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xucnotrel: JHK u PHK. Hykneotnasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: crpoenue u GpyHKIINN.

[MuTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uael u (pakToB B HAYYHOM [MO3HAHUU. METO/1bl U3yUEHUS KIIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyinbsl JIHK kak renermdeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunsl KIETOK: »JyKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMS NpokapuoTHueckon kieTku. Kierounas cteHka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIETKM. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XKUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [1nasmaTuyeckas MemOpaHa, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opraouzsl. OpHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar Ionbmxu,
au30CcoMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanubie
OpraHouzbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KIIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000J104Ka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XMuMU4YECKUX 3JIEMEHTOB B )KUBOU IIPUPOACH.

Tabmuubl u cxembl: «lleproguyeckas TadaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbl BOAbl», «bruocunres 6enka», «CTpoeHre MOJIEKYJIbl OesKa»,
«Ctpoenue ¢pepmenta», «Hyknennosrsie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKU», «CTpOeHUE KUBOTHOU KIETKU»,
«CTpoeHue pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTUUECKON KIETKU»,
«CTpoeHue siipa KIEeTKU», « Y TIeBOAbD, «JIMIUIbI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHblie 1 npakTHYecKHe padoThI:

JlaGoparopHas pab6ora Ne 1. «M3yueHuwe KaTaJUTUUECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTajasbl)».

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOeHHUs KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTUCaHUE».

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BemiecTB, WM MeTadoIu3M. AcCUMUIIISAINS (TNTACTUYECKUI OOMEH) H
JTUCCUMUJIISIIIS (SHEPTETHUECKUT OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBas (a3pl (oTocuHTeza. Peakuuu
dotocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emie.

DHepreTruecknii oOMeH B KJeTke. PacimieryieHne BemiecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenwe m ero Buabl. KucimopoJHOE OKHUCIEHWE, W KIETOYHOE
JIbIXaHUE. OxkuciIuTenbHOe bochopumupoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HEeTWYECKU KOJ U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Ooenka. Otambl TpaHchsauuu. KoawpoBaHue aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYychl. cTtopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuurta yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza W  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuiel U cxeMbl: «Tumnbl nuTaHus», «MeTtabonusm», «MUTOXOHIPHUI»,
«DHepreTnyecknii oOMeH», «XJjopormact», «DotocuHTes», «Ctpoenue JIHK»,
«CtpoeHre U (pyHKIIMOHUPOBaHUE IreHa», «CHHTE3 Oellka», «| eHeTHIEeCKHid KO,
«Bupycwi», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIN/la,
O0akTepuodara», «Pemmkarnus JTHK».

Oo6opynoBanue: mMonaenu-ammikkanun «Yasoeaue JIHK u Tpanckpumnims»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema 5. PazMHOXkKeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHblii 1IMKJ, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JluniouaHbIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUTO34.

[Tporpammupyemasi rubGenb KJISTKH — aromTo3.

@dopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunpbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Craguu Mmeito3a. IIpomecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUH CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUSA TOJOBBIX KJIETOK y KUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30ujl, SHIEKIETKa) — CIEePMAaTOreHE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHMS SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. TuIbI
NOCTAIMOPHUOHANBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJINM Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOB», «/[BoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHH», «BererarnBHOEe pa3MHOXKEHHUE
pacteHuil», «J/lenenne xknetku Oaktepuii», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knerounelii mukn», «Pemmmkamus JHK», «Mutos»,
«Meiio3», «IIpsimoe u HenmpsiMmoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOMUTAIOMINX U
YeJnoBeKa», «OCHOBHBIE CTaIMA OHTOTEHE3a».

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo301/1bl
MJIEKOIIMTAIOIIEr0», «SHIIeKIeTKa MIIEKOIUTAIEro», «Kapunoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHass pabota Ne 4. «M3ydyeHuwe cTpoeHHUs NOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpenaparax».

Tema 6. HacjieqcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pasBUTHSA 'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTUYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETHYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHYecKasi CAUMBOJIMKA, HCOJIb3yEMasl B CXEMaX CKPELIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3aKOH €IMHOO0Opa3ust THUOpPHUIOB NEPBOIO
nokosnienus. IIpaBwiio  JOMHHMpPOBaHMS. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [loaHOE U HEMMOIHOE JOMUHUPOBAHHE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclIeOBAHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUS.
AHanu3upyoniee ckpemuBanne. Mcnonp30Banne aHaAIM3UPYIOIIETO CKPELIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYecKne KapThl.



['eHerrika mosa. XpoOMOCOMHOE ONpPeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHapl N3MEHUMBOCTH: HEHACIICACTBEHHAs M HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KPUBasi.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOM
U3MEeHUYMBOCTA. MyTarmoHHasi K3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHBIE,
XpPOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYHHBI MyTaluidi. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHON nu3MenunBoctu H. 1. BaBuiona.

BHesaepHasa HacaeCTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETHUKH
YeJI0OBEKA: T€HEATOTNUYECKU, OJIM3HEI[OBBIN, IINTONCHETUYECKUI, OMOXUMHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TeHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YeEIOBEKA: TI'€HHEBIC OOJC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAIICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuielt W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro IMUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpEIMBaHUI», «Meto3z»,
«B3aumoneicTBue aJUIeNIbHBIX TE€HOB», «[e€HeTMYecKkue KapThl pPACTEHUH,
JKUBOTHBIX U 4YEJOBEKa», «['eHeTwka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapHoTumbel YeloBEeKa UM KUBOTHBIX», «Buael
U3MEHUYHMBOCTH», «MoauduKanroHHas W3MEHYMBOCTh», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMoOHHAs U3MEHUYHUBOCTh>.

O6opynoBaHue: MoJIeNU-aNIUIMKAIMY  «MOHOTUOPUIHOE CKpEelMBaHUE,
«HenonHoe nmoMuHHMpOBaHUEe», «JluruOpuaHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HOopma, MyTanuu
(GbOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOoceBHO.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPELIMBAaHUS Y Ap030(Uibl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoauUKaITMOHHOW W3MEHUYUBOCTH,
IIOCTPOECHHUE BAPHUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpolecC. 3apOXKICHUE CEIEKUUU U JTOMECTHUKALU.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTIoo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *XKUBOTHBIX. CopT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbIii U1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKUMH pPacTeHUM M KUBOTHBIX. OIEHKAa JKcTepbepa. bIM3KOpOICTBEHHOE
CKpelmyBaHue — HHOpuauHr. Yucrtas nuHusA. CKpEIIMBAHWE YMCTHIX JIMHHU.
['eteposuc, unu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYCHUE TOJIMILIONAOB. JIOCTMIKEHMSI CENEeKUMHU pAaCTEHUM, >XUBOTHBIX H
MUKpPOOPraHU3MOB.

buoTexHOoIOrHs Kak OTpacib HNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalibl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIaHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npobiembl. MO -  reHeTruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl NPOUCXOXKACHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHuii», «I[lopojbl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rudpunuzamus», «Paboter akamemuka M. ®@. BanoBa»,
«[lomumnongus», «OOBEKTB OHOTEXHOJNOTUN», «KileTOuHbIE KyJIbTYypbl U
KJIIOHUPOBaHKE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM».

O0opynoBaHue: MyJISKU TUIOA0B U KOPHEIJIOJ0B TUKHUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwuit, repoapuil «CenbCKOX03sHCTBEHHBIE PACTEHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CENEKIMH PAacTeHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHToNIOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B TMAJICOHTOJIOTMUECKOW JIETOMHCH, TEPEXOMHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPTaHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTell y BCex
OpraHu3MOB.

OomonnoHHas Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CWJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMPENENEHHAS W3MEHUYUBOCTbD,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINA OTOOD).

Cunrernueckas Teopus 3Boitonuu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Mukpossomtonus. [lomynsuus Kak eAUHULA BUAA U IBOJIOLIHH.

JBuxymie cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
mpoiecc U KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3osiust 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTtop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yabTaT dBojtonuu. [Ipumepsl
IPUCTIOCOOICHNUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINUH.

Bunx wu BumooOpazoBanue. Kpurepuu Buga. OcHOBHble (HOPMBI
BU1I000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKasi, JAUBEPreHTHas,
KOHBEpreHTHas1, mapajuienbHas. HeoOpaTtuMocTh SBOIOIUN.

[IpoucxoxieHre OT HeCHelHaIu3UupPOBAHHBIX MpeakoB. [Iporpeccupyroias
criennanu3anvs. AganTuBHas paguanus.

JdemoHncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnup! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emie», «3apOoAbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApXeonrepukc», «Dopmbl  OOprOBI 32
CyllleCTBOBaHHE», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pacCTCHHUI»,
«MHorooOpa3ue  MOpoJ  JKUBOTHBIX», «[Tomymsanum», «MyTtanuonHas
U3MEHYHMBOCTE», «ApoMopdo3bl», «Umnoamanramum», «OO0Imas aereHepanus»,
«JIBmKyiue cuiabl dBOMOIUK», «Kapra-cxema Mapiipyra mnyrtemecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuUCOCOOIEHHOCT, OPraHU3MOBY,
«["eorpaduueckoe Bumo00OpazoBaHue», «IKOJIOTHUSCKOE BUI000OPA30BAHKE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUTOMOB U CeMsiH, KoJuteKiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS IBOJIOIUU», 00BbEMHAST MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wMojenb anmimkauus «llepexpéct
XpOMOCOM», BJaxHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKW», MUKporipernapar «Jlpo3oduna» (HopMa, MyTalluu (OpMbI KPBIJILEB U
OKpACKH Tea).

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBEeHHUE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KM3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MNaHCIepMus. XUMUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOOMY. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. I'nnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IIPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie no spam u nepuonam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOABL: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUHUCKHM, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o3olickas 3pa ¥ €€ NePUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mnepuoAbl: MaJCOrCHOBbI, HEOrCHOBBIM,
aAHTPOIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO W >KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaKk OTpaKEHHE HIBONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeToabl u3ydyeHus aHTpornorene3a. CxoncTBa U
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuibl  (pakrtopsl) — aHTpomnorene3a.  HacnenctBeHHas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHM TPYJa, MBIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpas3uiicKasi),  HETpO-aBCTpaIOUAHAA  (PKBATOpUAIIbHAS),  MOHTOJIOMJHAs
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuuel u cxembl: «Bo3nukHoBenne CoJIHEYHOH cuCTEMBI», «Pa3Butne
opraHu4eckoro mwupa», «PacturenbHass knetka», <« KUBOTHas  KIETKa»,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAas CHCTEMa OpPraHUYECKOTr0 MUpa»,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «JpesHue moaun», «llepsbie
COBPEMEHHBIE JIFOAN», «HeII0BEYECKUE PACHI».

O6opynoBanne:  mymsiku  «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTajiblla, KPOMAHbOHIIA), CJIENKH HWIIN
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeJOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKass Tabnuma, KoJulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[IpakTuueckas pabora Ne 1. «M3ydeHue UCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIUSAX>.



DKCKypcHusl «IBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAay4YHBIM WIM KPACBETUECKUN MY3€H).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOoNOorus KaK HayKa. 3aja4yd U pa3Jeibl SKOJOTHH. MeToabl SKOJOTHUECKUX
UCCIIEOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenbl oOWTaHUS OPTraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Oxonoruueckre (axktopel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abnotnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (hakTOphI: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (haKkTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koonepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJACWUCTBUN Ui CYyIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU monyssiiuu. (OCHOBHBIE MOKa3aTENH
NOMYJSUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. J[mHaMuKa 4YMCIEHHOCTH HOIYJISIUU U €€ peryJisius.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emian», «Cpeasl oOMTaHUS
opranusmoB», «®otonepuoansam», «l[lomymamum», «3aKOHOMEPHOCTH POCTa
YUCIIEHHOCTU MOMYJISIUKU UHPY30puH-TyPenbku», «[luieBpie nemnm».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM U3
pa3HBIX MECT OOUTAHUS».

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyca».

[IpakTrdeckas padora Ne 2. «[ToAcUYET MIOTHOCTH MOMYJIAIMN Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAsl, Tpoduueckas (muiieBas). Buabl-momuHantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »sKocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HIKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IuileBble 1LI€MM U CETH.
OCHOBHBIE TIOKA3aTENW SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKHe
MUPAMUJIBL:  TPOAYKIIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa JKOCHCTEM:
YCTOHYHMBOCTD, CAMOpPETYJIALHNS, pa3Butue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMAa XBOIHOTO
WIA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMEI.
buonornueckoe u X035HUCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak QakTop ycroiHumBOCTH 3KocucTeM. CoxpaHEeHHE
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100anbHOW JKOCHUCTEMBI. J[MHAMUYECKOoe paBHOBECHE W OOpaTHas CBs3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreyecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['moGanpHBIE IKOTOTUIECKUE TIPOOIEMBI.

Cocy1miecTBoBaHNE MPUPOIbI u YeJI0BEYECTBaA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIpaBlIeHUS] TMPUPOAHBIMH pecypcaMd M WX HCIONb30oBaHue. JloCTKeHus
OMOJIOTHH 1 OXpaHa MPUPOJIBI.

JdemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuibr u cxemsl: «[lumeBbie 1enn», «buoONEHO3: cOCTaB M CTPYKTypa»,
«[Ipuponnpie coobmiecTBa», «llemnm mnuTaHUsA», «DKOJOTHYECKAs MHPaMUIA»,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOJIMCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOrOo  Jeca», «buomeHos Bomoéma», «ArponeHos», «lIpumepHsbie
AHTPOTIOTCHHBIE ~ BO3JCHCTBUS HA  NPHPOIY», «BakHeWIne WCTOYHUKH
3arpsiI3HEHUS BO3JyXa M TPYHTOBBIX BOJ», «[louBa — Ba)kHEWIIas COCTABIISIOIAS
ouocheprr», «DakTopsl Aerpananuu mouB», «IlapaukoBeiid A3 dexT», «DakTopshl
paIroaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBII 3KkpaH Ouocdepbl»,
«KpyroBopot yriepona B Onocdepe», «<Kpyropopot azora B mpupoje».

OOopyaoBaHKe: MOJEIb-aNIIMKAIUSA «TUIHYHbIC OHOLIEHO3bI», repOapHii
«PacturenpHbIe cooOmIecTBa», Koyuieknun «brorenos», «Bpeaurenn BakHenmx
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu H KOJUIEKIIUA pPACTEHUH H
KUBOTHBIX, MPHUHAJICKALINE K Pa3HbIM SKOJOTHYECKHM TpyIaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCA TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorums»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUHUCKON
rPaXJaHCKOW UAECHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTUYECKOIO
3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYEeCKOro 0o0pa3oBaHUs, HAJIMYUE HSKOJIOTMYECKOTO0 MpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MIJIaHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHHUS MpeaMeTa «bHOIOrUs» JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT MpOllecCaM CaMOMO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABONOPSAKY, YEIIOBEKY TPY/Ja U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HacleIui0 U
TpaguUUsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir ®enepauuu, Npupoae U
OKPYJKaroIIEH Cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl pYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM TIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBbIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX H HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIMPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApoOJay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK W KYJBTYPY,
MPOIIUIOE ¥ HACTOSAIIEe MHOTOHAIMOHAILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYA, OOIIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIMOHATILHOTO BO3/IEHCTBHS )KUBOU MTPUPOJILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3uyeckoro BOCIMTAHHSA, (POPMHPOBAHHUA KYJIbTYPHI 30POBbSI H
IMOLMOHAIBHOIO JI1ATONOTYYHs:

MOHMMAHUE W peanu3amusl 370pOBOrTo u Oe3omacHoro oOpasza >KH3HU
(3mopoBO€  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI H  HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusudeckas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWJI HHIUBHAYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs);

6) Tpya10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW U COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasr30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

DKOJIOTHYECKU IEJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCICACTBUI NS
OKPYXaroUen Cpeibl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHUH TpoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOOIOIL30BaHNEeM  (COOMIOZICHNE TpaBWU  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHSI B DSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUITHE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM W UWUTATEIbCKOM KYJIbTYpbl KaK CpEeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TTO3HAHUS MUPA;

NOHMMaHUE creuuUK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPECTaBICHUS 00 OKPYXAaloIleM MUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTb PEeCypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, NMOUCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUN B IEJsIX
NOBBIIIEHUS OOUIEH KyJbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY’KAIOIIET0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LIEJIbI0 TOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOW JESTEeIbHOCTH, TOTOBHOCTH OCYUIECTBIISThH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY MOJyYE€HHUIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSITUS, OTPaXKAroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus, SIBJICHUE, MPOLECC,
cucTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJCHHWEe, U3MEpPEHHe,  OJKCIepUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHblE JEHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHbIE), oOecreunBaroye dbopmupoBaHue (GYyHKIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHUMHU OOYy4YalolMUXcs, CIOCOOHOCTD
oOyyJaromxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCadbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHOM U COLMAIIBHOM ITPAKTUKE.

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

Osiagenue YHHUBEPCATbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
JefiCTBUSIMU:

1) 6a30BbIe JJOrHYecKue AecTBHA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIMIICHUS
(amanm3a, CHHTE3a, CpaBHEHMS, KilacCu(UKaIu, 0000IICHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJAEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMH);

ONpPEACNISITh 1M JSATECbHOCTH, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JOCTHIKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TIOCTABICHHBIMHU LIEIISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUIN
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaCCMATPUBAEMBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MOJIEIBHBIE CpencTBa TS MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE TPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIEHUS MIPAKTHUECKUX 33aa4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHUS;

UCIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MNPeoOPa3oBaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE NP CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb apryMEHThI AJs JOKa3aTeIbCTBa
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHMBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMEThb MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HENIEeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pa6ora c nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

GbopMyIMpPOBaTh 3aNPOCHl WU MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpuoOOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  (GoOpMy  MpeACcTaBICHUS
ounonornyeckor nHdopmanuu (cxembl, Tpaduky, AUArpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
Ovonornyeckod HHPOpMALME: MPUMEHATh XUMHYECKUEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEOoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amMUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMMU:

1) oomenne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCeX cpepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TpeiaraeMon
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMH JIPYTUX YYaCTHUKOB
JAJIOTA WA JUCKYCCHUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NIPU PEIIeHUH Y4eOHOM 3a/1au;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WIeHA KOJUICKTUBA;



IIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHXEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensiaTb poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThI
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAaHIbl B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLUECHUBATH MAEU C IO3ULUHAH HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1ajleHH e YHUBEPCAJIbHBIMU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BEIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHON
JESATENPHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO  COCTaBJSITh IUIAH pEHIeHUs MpoOJeMbl C  ydéToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUU B
pa3HBIX O00JIACTAX 3HAHWM, TMOCTOSHHO TOBBINMIATH CBOM OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJbTaTOB U
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILIEHMBATh PUCKU U CBOEBPEMEHHO IPUHHUMATh PELIEHUS IO HX
CHHXKEHUIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaJlu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULIUU JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHus nporpamMMbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupudeckue s yaeOHoro npeamera «bromorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbl JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAaHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHble
pe3yabTaThl MPEICTaBICHBI IO TOaM 00yUYEHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBbIBaTh COJAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KIETKa, OpraHu3M, MeTa0oau3M (OOMEH BELIECTB U NpPEeBpalICHHE
SHEpPruH), TOMEOCTa3 (CaMOpEryslus), ypOBHEBAs OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHUE TEOpUU (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnoBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensite rpaHuULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHUsS dHEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio03a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbplo oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbSI U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE MU YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME pPACKPBIBATh COJAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, T€HO(OHA, 3BOTIOLUS, ABMXKYIIUE CUIIbl ((PaKTOPBI) HBOJIIOLINH,
MPUCTIOCOOICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJOrMUecKue (akTophl,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DSBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxozictBa K. M. Bboapa, uepenoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBM)KCHHWE  THIOTE3bI,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
O00OBEKTOB: BHJOB, TOMYJALMHA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHON
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO MPUPOIOTIOH30BAHHS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
IIEPEHOCA BEIIECTB U SJHEPTUHU B SKOCUCTEMAX (LIETU ITUTAHUA);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPaOOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJ0OalbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne n/nn P Konrtpoabnbsie IIpakTnueckue (uuhp :
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [IOK
1 b 2 .
HOJOTHA faK Hayka 0-5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
p . https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HENIEATENEHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 HTHAMBUAYATbHOE Pa3BUTHE 5 | bubmmoreka [JOK
OpraHn3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuunsi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Koutpoabsnbie IIpakTuueckue (mupp )
NMpPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! JBOIMOKOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HH HA 9 0.5 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXKaromas cpeaa 5 1 bubmorexa OK
P Py aiotias cpeit https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa v YKOJIOTHUECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Ti41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
» Tema ypoka Koutpoabsubie IIpakTuyeckue Aara tupposkie
n/n Bcero U3yYeHUs! o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863e6122
02.09.2025 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA )KUBOW TPUPOIBI.
[TpakTrueckas padora Ne 1
2 «Mcnonb30BaHrEe Pa3IMYHBIX 1 0.5 bubmmorexa [TOK
09.09.2025  https://m.edso0o.ru/863e6122
METOJIOB MPU U3YUECHUHU
OMOJOTUYECKIX 0OBEKTOB»
3 buonornueckue cucteMsl, IPOLECCHI | bubmmoreka [JOK
U UX U3yYCHHE 16.09.2025 = https://m.edsoo.ru/863e6564
4 XUMHYECKUH cOCTaB KIIeTKH. Boma u | Bbu6nmuoreka [JOK
MUHEpaJIbHBIE COIU 23.09.2025  https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
> bema. Cocras i crpoenne Genkos ! 30.09.2025  https://m.edsoo.ru/863e6b72
depMeHTHI — OHUOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnnorexa [HOK
KaTAJINTUYECKOW aKTUBHOCTH 07.10.2025  https://m.edso0o.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMIIIa3bl
WJTY KaTajasbl)»
7 Yrinesonsl. JIunuasl 1 bubmorexa LOK

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




14.10.2025

bu6mmoreka [IOK
8 Hywrennossie kncaotel. AT® 21.10.2025  https://m.eds0o.ru/863e6d5c
9 Hcropust 1 METObI N3yUEHUS bubmmoreka [JOK
kietku. Knetounas teopust 11.11.2025  https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucremMa 18.11.2025
CTpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHus KIeTOK bubnuoreka [IOK
11 pacTeHHIA, ’KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.1ru/863e6ff0
. 25.11.2025
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOTIpENapaTax u ux
OITMCaHHEC»
bu6mmoreka [IOK
12 ObMeH BeIECTB HITH META0OTHIM 02.12.2025  https://m.edso0o.ru/863e766¢c
bu6mmoreka [IOK
13 PoTocuHTes. XemocuHTes 09.12.2025  https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 Dnepretiieckuii 00men 16.12.2025  https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKI KIETKH. Jlenenue
KJIeTKku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHue Mutosa B 0.5 bubmmorexa HOK
23.12.2025  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEITKa JyKa Ha
TOTOBBIX MUKpOMpEmaparax»
16 buocunTe3 Oenka. Peakmus bubmuorexa [JOK
MaTpUYHOIO CUHTE3a 30.12.2025  https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OeNKa bubmuorexa [JOK




13.01.2026 | https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubanorexka [HOK
BUPYCBI 20.01.2026 = https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
1 ) ://m. .

9 OpPMBI pa3MHOXEHUS OPTraHU3MOB 27.01.2026 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6muoreka [JOK

2 Meii
0 eHos 03.02.2026  https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
71 JlaGoparopHas padota Ne 4 0.5 bubmmoreka [IOK
«M3ydeHne cTpoeHMs MOJIOBBIX ) 10.02.2026 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 WHauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHu3MOB 17.02.2026 = https://m.edsoo.ru/863e8436
3 ['eneTrika — Hayka o bubanorexka [JOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTHU 24.02.2026 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 npu3HaKoB. MoHOrubpuaHOE bubmmorexa LHOK
P . P 03.03.2026 = https://m.edsoo.ru/863e8878
CKpeIlIUBaHHE
UTHOPHUIHOE CKpeUTMBaHUE. 3aKOH
25 f€3aBI/IIZI/Ii[/IOI‘O HaiJII: OBaHUs bubmmorexa [JOK
A 10.03.2026  https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenuieHHOe Hacae10BaHUE
26 npu3HakoB. JlabopatopHas paboTa 0.5 bubanorexa [HOK
Neo 5 «M3yuenue pe3ynbTaToB ) 17.03.2026  https://m.eds00.ru/863e8c60

MOHOTUOPUIAHOTO U AUTHOPHUIHOTO




CKpELIMBAHUA y JPO30(HIIBI HA
TFOTOBBIX MUKpOMpEnaparax>»

7 I'eneruka nosa. Hacnenopanue | bubmnorexa [JOK
MPU3HAKOB, CLEIJIEHHBIX C TIOJIOM 24.03.2026  https://m.edsoo.ru/863e8c60
HN3menuunBocth. HenacnenctseHHas
W3MEHYHMBOCTh. JIJabopaTopHas

)% pabota Ne 6. 3yuenue | 0.5 bubnnorexa [HOK
MOIU(DUKAITMOHHON U3MEHUYNBOCTH, 07.04.2026  https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaPUAIIMOHHOTO Psia U
BapUALlMOHHON KPUBO»

HacnencrBennast "3BMEHYMBOCTb.

29 JlaGopaTopHas pad6ota Ne 7. | 0.5 bubnnorexka [HOK
«AHanmu3 MyTanui y 1po3o¢puisl Ha 14.04.2026  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Feneriia wenoreka : 21.04.2026  https:/m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE TT0

31 TeMe «HacnencTBeHHOCTE U 1 78.04.2026
M3MEHYUBOCTbh OPTaHU3MOB»

32 Cenekius Kak HayKa U IIpoLecc 1 bubmmorexa [OK

05.05.2026  https://m.edsoo.ru/863e9214

13 MeToabl U JOCTHXKEHHUS CeIICKIINU | bubmuorexa [JOK
pacTEeHU U KUBOTHBIX 12.05.2026 = https://m.edsoo.ru/863e9214

34 brorexHoorus Kak oTpacib | bubmmoreka [JOK
MPOU3BOACTBA 19.05.2026 | https://m.edsoo.ru/863e¢9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 OBOJIIOLUS U METOJIBI €€ U3YUYEHUS 1 bubmmorexa [TOK
B A YA 04.09.2025 = https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHun | bubmmoreka [IOK
00 DBOTIOLNH 11.09.2025 | https://m.edsoo.ru/863e¢9570
bu6mmoreka [IOK
3 M 1
HIPOSBOIIONMA 18.09.2025  https://m.edsoo.ru/863e9cle
[Tomynsimus Kak 1eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOIUH.
4 HI;60 I:TO HI:DI aborta ;0 1 1 0.5 bubmorexa HOK
PaTOPHai P B ) 25.09.2025  https://m.edsoo.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(}HOIOTHUECKOMY KPUTEPHIO»
5 JIBroKyIe cuiibl (3JIEMEHTapHbIE | bubanorexa [HOK
(bakTopbI) FBOJIIOLIMU 02.10.2025 = https://m.edsoo.ru/863e9da4
Bbu6nmuoreka [JOK
6 E i 0TO 1
CTECTBEHHBIIE 0TOOp 1 ero dopub: 09.10.2025 |  https://m.eds00.ru/863e9ed0
Pe3ynprarsl aBoIIOIMNA:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas 1 0.5 bubmmoreka [JOK
pabota Ne 2 «Onucanme ) 16.10.2025  https://m.edsoo.ru/863e9fde
PUCTIOCOOJICHHOCTH OpraHu3Ma 1
e OTHOCUTETILHOTO XapaKTepar
8 Hanpasnenus u nytu 1 bubmmoreka [JOK




SKU3HU Ha 3eMiie»

MaKpO3BOJIFOLIUHA 23.10.2025  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIIOLINN 07.11.2005
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
e€ u3ydeHus 14.11.2025
I'unore3b! NpOUCX0XKIEHUS )KU3HU bu6mmoreka [IOK
11
Ha 3emiie 21.11.2025  https://m.edsoo.ru/863eaSa6
12 Pa3BuTue )xu3HM Ha 3emiie 1Mo 3paMm bubmuorexa [JOK
U [IepUoJaM 28.11.2025 = https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
PaCTUTENBLHOTO U )KUBOTHOT'O MUDA.
13 [TpakTrueckas padora Ne 1 0.5 bubnnorexa [JOK
«M3yueHne UCKOMAeMbIX OCTAaTKOB 04.12.2025  https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJUTCKITHSIX »
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OPraHU4eCcKOro Mupa 11.12.2025  https://m.edsoo.ru/863ea48e
s DBOJTIOLIMS YEJIOBEKA bubmuorexa [JOK
(anTpoOmoreHe3) 18.12.2025 | https://m.edsoo.ru/863eac2c
16 JBmxymue cuibl ((hakTophl) bubnumoreka [IOK
aHTPOIIOrEHE3a 25.12.2025 = https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUU
YyeloBeKa 15.01.2026
UYenoBeueckue packl ¥ NPUPOIHbBIC bubmmoreka [JOK
18
ajlanTaluy 4yeioBeKa 22.01.2026  https://m.edsoo.ru/863eaca
Peseprubiit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 99.01.2026




20

DKoJorus Kak HayKa

05.02.2026
71 Cpenpl 0OOUTaHUS B SKOJIOTHYECKHE bubanorexka [HOK
bakTopbl 12.02.2026 | https://m.edsoo.ru/863eafec
AluoTtndeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
22 ACTCHUM U3 PA3HBIX MECT 0.5 bubmorexa [TOK
P P ) 19.02.2026  https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Neo 4. «Bnusinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyca»
bu6mmoreka [IOK
2 b
3 HOTHHCCKHC (aKTOpLI 26.02.2026  https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHU
nonyssnun. [Ipaktuaeckas padota
24 Ne 2 «I1 & 0.5
02 « OHS%T IJIOTHOCTH 05.03.2026
MOMYJISIIIUNA Pa3HBIX BUIOB
pacTeHui»
)5 Coo0bmiecTBa OPraHu3MOB — bu6nmuoreka [JOK
OHOIIEHO3 12.03.2026 | https://m.edsoo.ru/863eb46a
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUH O MECTE€ W POJM OHWOJOTHH B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiornu; (QYHKIHMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHHOB U
MOHATUH: XKU3Hb, KJIETKA, OPraHU3M; MeTa0o0a13M (OOMEH BEIECTB U
IIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOpEryJsIus), YpPOBHEBas
OpraHu3alysl *KHUBBIX CUCTEM, CAaMOBOCIPOM3BEACHUE (PENPOAYKLHUs),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PAa3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTauroHHas), 3akoHbl (I'. Menaens, T. Moprana, H.W. BaBuiosa) u
yueHus (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMAaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOmrO/ICHWE W OINHMCAHME YKUBBIX CHUCTEM, IPOIECCOB W SIBJICHU;
OopraHu3amysi © TPOBEICHHE OMOJOTHYECKOTO  AKCIEPUMEHTA,
BBIIBM)KCHUE  THUIIOTE3bI, BBISIBICHUE  3aBUCUMOCTH  MEXIY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIhbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TOHSATHH, TEOPHH M 3aKOHOB; YMECHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VMeHue BBIACIATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
MNpOKapuoT U ISYKApPHUOT, OJHOKJICTOYHBIX WU  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpAIICHHUs] SHEPTUU B KiETKe, (POTOCHHTE3a, IUIACTHYECKOTO H
JHEPreTUYeCKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUIYAJIbHOT'O Pa3BUTHA

opranusma (OHTOI'€HE3)




YMenune MMPUMCHATH MMOJIYYCHHBIC 3HaHHUA JIIsL 00BACHEHHS

OMOJIOTUYECKHX TMPOIECCOB U SIBJICHUM, JJIS MPUHSATHUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus: 0€301MacHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBS OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJACHUS B MIPUPOTHOMN

OKpYyKaroleu cpene;

IIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHMH i PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJjadyd Ha MOHO- U
IUTHOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACIIEOBAHUE; COCTABISTh
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHuA

HACJIE0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPaKTUYECKHe paboTHl,

coOmoiaTh TpaBWjia TpH padboTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opynoBaHUEM

YMeHHe KpUTHUYECKH OLIEHMBATh M MHTEPIPETUPOBATh MH(OpMAIUIO
OMOJIOTUYECKOT0 CO/IEPKaHM, BKIIOYAIOILYIO NICEBJIOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMU, HayuHO-IIONyJIsipHBIE MaTepUabl);
STHYECKHE AacCleKThl COBPEMEHHBIX WCCIEAOBAaHUM B OHOJIOIHUH,

MeIUINHE, OMOTEXHOIOTHHA

10

YMeHue co3/1aBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHMS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOTUHU

11 KUIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero od0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTE U PONH OHOJIOTUH B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B ((OPMUPOBAHNH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIE POCCUMCKHX U 3apyOEKHBIX Yy4YEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonorun; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa HJIsi PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIMYJSIUSA, TeHO(OH, SBOJIONUS, IBUKYIIHE CHJIIBI




(paxTopsr) IBOJIIOLINH, MPUCTIOCOOJICHHOCTD OpPraHHU3MOB,
BUI000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHThl,  KOHCYMEHTBI,  PEOyHNEeHTHl,  [ENH  IHUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, ornochepa

YMeHue uznaratb OMOJIOTUYECKHE TEOPUHU (IBOIIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKass  TEOpPUS  DBOJIIOLMM), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpliieBoro cxonacrsa K.M. bapa, uepenosanus
IJIaBHBIX HampasieHud u nyrei sBomonuu A.H. CeBepuiosa, yueHus o
omocepe B.M.  Bepnanmckoro), ompenensTe  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HaOnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3aius W T[pOBeJeHHE OWOJOTHYECKOr0  JKCICPUMEHTA,
BBIJIBUKCHUEC TUIIOTE3HI; BBISIBIICHUE 3aBUCUMOCTH MEXITY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYyYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

YMmenune BBIJCTIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYIIEHTOB,  OHOTCOIICHO30B U  JKOCHUCTEM;
0COOCHHOCTH POIIECCOB HACJIeICTBEHHOMN HU3MCHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHA000pa30BaHMS, TMPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MepeHOCa BEIIECTB M MOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIOTCHHBIX
MU3MCHEHUI B 9KOCHCTEMaxX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune IMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB 1u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEeJAX o0ecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAKIIEH NPUPOAHON  CpEAE;
IIOHHUMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)I(GHI/II\/'I

COBpPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI IIEPEHOCA BEUICCTB U S9HCPTHUU B OKOCUCTEMAaxX (I.[CHI/I HI/ITaHI/ISI)

YMeHHe BBIOJHATH JIA0OpPATOpHBIE H  TPAKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja mpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IEpKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHMS

13 pa3auyHbiX UCTOYHUKOB (CMMU, HaydyHO-TIONYISIpHBIE MaTEepUabl);

? paccMaTpuBaTh rIo0anbHBIC IKOJIOTUYECKUE POOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHMS,
10 0000111ast GMOIOTHYECKYIO0 HH(POPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmnapat OMOJI0THI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBOWM mnpupozae. Pons Ouomormu B popmMupoBaHUU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBON TPHUPOALI (HAOIIOJIEHUE, DKCIIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccu(UKaIus, MOJCINpPOBAaHUE, CTaTUCTUYeckas o0OpaboTka

JIAHHBIX )

JKuBEBIE CHCTEMBI U UX OopraHu3anusa

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHuCcTeM M UX pazHooOpasue

22

YpoBHH OpraHuzalii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemecTBa. DOyHKIMU BOABl |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHUCIOTHL. AMHHOKHMCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHASI, BTOPUYHAS, TPETHUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKINMN OEKOB.

®depmeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOctpartHas crnenuduanocts. Kodepmentsl. Burammnbl. OTianyus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJTIOKO3a, pr003a M JIe30KCHPH003a), ITHUCaxapuabl
(caxaposa, JIakTO3a) W ToJaMcaxapuabl (Kpaxmall, TJHUKOTEH, LeJUII0I03a).
buonoruyeckue QyHKIIMU yTIIEBOOB.

Jlunuael:  TpurmMuepuzabl,  crepounsl,  ¢ochomunuasl.  ['mapodunbHo-
ruapodoOHbIe cBoicTBa. buonormdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renernueckwii ammapar, cucTema

cuHTe3a OelKa

3.7

Tunel KJIETOK: dyKapuoTHUYecKas U mpokapuoruyeckas. OCOOEHHOCTU CTPOEHUS
MPOKapUOTHUECKOM  KJIeTKku. Kmerounas crenka Oaktepuii. CrtpoeHue
AyKapuOTHUYECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOH U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkuumu. L{utonnasma u eé
opranouzpl. OMHOMEMOpPAaHHBIE OPraHOWJIBI KJIETKH: SHJOIUIA3MAaTUYECKasi CETh
(BIIC), ammapar ['ombaxu, nuzocombl. [loyaBTOHOMHBIE OpraHOUIbBI KIIETKH:
MUTOXOHJIpUH, IUIACTUABL. [IponcxokIeHrne MUTOXOHAPHM U IUIacTui. Buibl
miactun. HemeMOpaHHBIE OpraHOMIBI KIJIETKUA: PUOOCOMBI, KJICTOYHBIA IICHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1meHTp kKieTku. CTtpoeHue sapa: sjuepHas o000JI0YKa,

KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KIETKE

H(PISHGI[CHTCJ’II)HOCTI) KIICTKH

4.1

OOMeH BelecTB, WJIM METAa00au3M. ACCHMIIISALMS (IJIACTHYECKHHA OOMEH) U
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALLICHUH SHEPTUU B KIIETKE

4.2

dorocunTe3. CBeToBas U TeMHOBast (aszbl GporocuHTe3a. Peakunu dhoTocuHTE3A.
DddextuBHOCTh (hoTOCHMHTE3a. 3HAaUeHHWE (POTOCHHTE3a ISl KU3HH Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS] €ro
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

J)KU3HU Ha 3eMiie

4.3

DHepreTU4YecKkuii oOMeH B KJETKe. PaciieruieHue BEIeCTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OkucieHHE, WIM KJIETOYHOE

apIxanue. DPPEeKTUBHOCTb YHEPIeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JIHK. Peanuzamms

TeHEeTHYeCKO WHpopMalnuu B KIeTKe. ['eHeTHMYeckHil KOJ M ero CBOMCTBA.




Tpanckpunuus — marpuunbsliii cunte3 PHK. Tpancnsamus — OuocunTe3 Oenka.

Koauposanue amuHokuciot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropusi oTkpeitusi BupycoB (/.M.
VBaHoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BHUPYCOB.
bakrepnodarn. bonesHu pacTeHMid, XKUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsl BUPYCHBIX 3a001eBaHUi

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii 1WKI, WM KU3HEHHBIM IWKNI KieTkn. MHTepdaza m MuTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permmmkamus — peakiuss MaTpUYIHOTO
cuateza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIM Ha0Op — KapHUOTHII.
JIuniouaHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmutTo3. Cragum muto3a. IIporeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

5.2

@®opmbl pa3MHOXKEHHSI OPraHU3MOB: Oecronoe W 1mosnoBoe. Buasl Oecronoro
pPa3MHOXXEHHUS: JEJIEHHE HaABOE, IIOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpazoBaHue, BEreTaTUBHOE Pa3MHOXEHHE. HckyccTBeHHOE

KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC IJId CCICKIUN

5.3

[TooBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOTO.
Meiio3. Craguu Meiio3a. Ilpoueccel, mpoucXonsiIve Ha CTaaAusIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYeHUE MEN03a

54

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y XKMBOTHBIX. [ToioBbIe
KCIJIC3bl: CCMCHHHUKU U ANYHUKH. O6paBOBaHI/I€ " pa3BUTHUC MOJOBBIX KJICTOK —
raMeT (criepMaTo3oui, SUIEKIeTKa) — cepMaTorenes u oorenes. OcobeHHOCTH

CTPOCHUSA SIMUEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHOe pazButhe. THIBI
NOCTAMOPHOHAIFHOTO Pa3BUTHS: TpPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHbBIE
YpOACTBa.

Poct u pa3zButue pactenuii. OHTOTeHE3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTUKH. Briuag poccuickux
U 3apyOexHBIX YyY€HBIX B pa3BUTHE TIEHETHKU. METOapl T'eHETHKHU
(TuOpUAOTOTUUECKHH, [IATOT€HETUYECKHUI, MOJIEKYJIAPHO-T€HETUYECKHUI ).
OCHOBHBIE TEHETUYECKUE MOHATHS. ['eHeTnYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsl MPHU3HAKOB, ycCTaHOBIEHHbIe [. Mennenem.
MoHoruOpuaHOe CKpeluIMBaHUE. 3aKOH eAMHO00pa3us THOPHAOB TIEPBOTO
nokosjeHusi. IIlpaBuiio JTOMUHHUpPOBaHUA. 3aKOH pAaCIICIUICHUS MPU3HAKOB.
['unotesa unctoTel ramet. [TomHOE M HEMTOTHOE JOMHUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHMS TPHU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAaHUS A

ompe/eeHUsI TEHOTHUIIa 0cO0u

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacjeJOBaHWIO TEeHOB. HapymieHue CHEruieHHss TEHOB B pe3ysbTaTe
KPOCCHUHITOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIeICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETIeHUE Ioja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIE M TeTeporaMeTHhIe opraHu3Mbl. HacnmemoBanue

MMPHU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIMOHHOW HW3MEHYMBOCTU. BapualmoHHBIM psg W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiM TeHOTHUIMYECKas, W3MEHUYUMBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kilaccupukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.1.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJIoBEKa: reHeaJOrnueCKui, OJIM3HELOBLIH, IIUTOTCHETUUECKHH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTuYecKuid. CoBpeMEHHOE OmpezeIcHHe
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUsS 4YelIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaclONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTudyeckue W TEeHEpPAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0Opa3a >KU3HHU, JWArHOCTUKH, NPOQWIAKTUKA W JICUCHHS TEHETHYECKHX
6one3nell. MeMKO-reHeTH4ecKoe KOHCYJIbTUPOBAHKUE. 3HAUCHHE MEIUIIMHCKON

IFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHETHYCCKUX 3a00JICBaHUH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka W Tpolecc. 3apoKIeHHE CEJIEKUUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pazus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccOBbIf W WMHAMBHUIYAIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcras nuHUSA. CKpeUMBaHWE YUCTHIX JIMHUH.
I'erepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE cKpelnBaHUE — ayTOPUIMHT.
OtnanénHas rubpuamzanus W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLUM PACTCHUM, >XKUBOTHBIX H

MUKpPOOPTaHHW3MOB

7.3

buoTtexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. OTallbl
co3nanusi pexomOmHaHTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KyJabTypbl. MHKpPOKJIOHaJIBHOE  Pa3MHOKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHEe W dTHdyeckue mpodnembl. MO — reHernuecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

DBOIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABONMIOUWHU.  [laJICOHTOJIOTHYECKHE:  TOCIIE0BaTEIIEHOCTh
II0OABJICHUSA BUAOB B HAJICOHTOJIOTHYUECKOHU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauune GayH U QIop MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3Indusl SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHEIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MoOB




1.2

OpomounonHass teopus Y.  [apBuna. [Ipennochbuiki  BO3HUKHOBEHHS
napBUHM3MA. JIBMOKYIIHME CHIIBI IBONMIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHMYEHHOCTH PECYpPCOB, HEONPEAEIEHHAs U3MEHUYNBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Tteopust sBomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIONUN

1.4

JIBrokymue cuiabl ((hakTOphl) IBOJIOIMK BUIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOmMynsiiMoOHHBIE BOJHBI U JApeid
reHoB. M3onsmus u mMurpanus. EctecTBeHHBIN 0TOOp — HampaBisironuili paxTop
sBOIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHM3MOB KakK pe3ynbTarT dBoionuu. I[Ipumepsr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMop(0O3bl M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Buma. OCHOBHBIE (JOPMBI BUI000pA30BaHMUS:

reorpaguueckoe, 3K0JIOrHIECKOe

L.5

Makpossomtoniust.  Popmbl  3BOMIOLMU:  (hUIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIOLNUN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

2.1

JloHay4yHble IIPEACTABICHUS O 3apOKICHHUM >KU3HU. HaydHble TIuIIOTE3bI
BO3HUKHOBEHHUS KHM3HU Ha 3emye: aOuoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 9KCH€pI/IMeHTaJIBHOG NMOATBCPIKACHUC XHUMHYECKOHU 3BOJJOIUH.
Hauanpabie sTaner Omonorumdeckoit spomtonuu. ['mnmoresa PHK-mupa. Tlepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeil. Apxelckas U
nmporepo3oiickas 9dpel. [lameosolickas 3pa W €€ TEpHOabl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUHCKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKUMU.
Me3so30lickas 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOre€HOBBIM, HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTEpUCTHKA KIMMara M TEOJOTMYECKHX IPOIECCOB.
OCHOBHBIE ITaITbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

24

DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[BI HU3YUCHUS aHTPOIIOICHE3A. CXO,Z[CTBa u




pa3auyns 4eJIOBEKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOTI0KEHHUE YEIOBEKA.
JBmwxyue cuibl (pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HU, W3TOTOBJICHHE OPYIUN

TpyZa, MBILJIEHUE, PEYb

2.5

OCHOBHBIG cTaaunu " BCTBU 3J3BOJJIKOIIMHW YCJIOBCKaA: aBCTpaJIOHI/ITeKI/I, quOBeK
yMenbid, YenoBek mnpamoxondmuid, YenoBek HeaHaepTanbCcKui, YemoBek
pa3yMHbIidi. Haxoaku HCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIEC OOJBINKE pachl: €BPONEOUIHAS (€Bpa3HiicKas),
HErpO-aBCTPaJION(HAs (3KBaTOpHAJIbHASA), MOHTI'OJIOUIHAS (a3marcko-
amepuKaHckas). YepThl MPUCITOCOOIEHHOCTH MPEACTABUTENCH YEIIOBEUECKUX Pac

K YCJIOBHSIM cylliecTBoBaHusA. EAMHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd M pa3feibl dKOJIOTMU. MeTOIbl 3KOJIOTHYECKUX
UCCIIEIOBaHM. DKoI0rndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsT OpPraHU3MOB:

BOJ[HAsI, HA36MHO-BO3IyIITHAS, TOYBEHHAsI, BHYTPHOPTraHU3MEHHAs

3.2

Oxonorndeckue  ¢daktopel.  Kiaccudukamus — SKOJOTHYECKHX  (DAKTOpPOB:
abuoTuveckne, OMOTUYECKHME W aHTPOIOTeHHBbIC. JlelicTBHE HKOJIOTHUYECKUX

(hakTOpOB HA OPTAaHU3MBI
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Abunotnueckue (aKTOphl: CBET, TEMIEPaTypa, BIAKHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

34

buotnueckue daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, TMApa3UTU3M, MYTYaJIM3M, KOMMEHCATU3M (HaXJeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3Ha4eHHE  OWOTHYECKUX

B3aUMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTMUECKUE  XapaKTepUCTUKH  monyiasiuuu. OCHOBHBIE — IOKa3aTesd
MONYJISAIMKA: YUCICHHOCTh, TUIOTHOCTB, POXKIA€MOCTh, CMEPTHOCTh, MPHPOCT,

Murpanus. JJMHaMUKa YUCICHHOCTH IOIYJIALUU U €€ peryssaius

Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3€e

4.2

OKoJiornueckre cucTeMbl (9kocucTeMbl). IloHsTHe 00 »dKocucTeMe WU




ouoreoreHo3e. DOyHKIMOHATIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BEIECTB U ITOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (muiieBble) YpOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUpaMHUIIbl: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBONCTBA SKOCUCTEM:

YCTOWYMBOCTb, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MIIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHUCTEMBI. YpOOIKOCHCTEMBI.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuuBocTH dKocucTeM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB W CTPyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OHMOCPEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMHuueckoe paBHOBeCHE W OOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emum. AHTPONOTCHHBIE M3MEHEHUs B Ouocdepe.
['mobanpHBIC YKOIOTHYECKHE TIPOOIIEMBL.
OcHOBa paIMOHAJIBHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H  HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






