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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUHM TEOPETHUYECKYIO OCHOBY IS
ompeseNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJIEP)KaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuwiM: KoHuentyaineHble noioxenns PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, COoJIepXKaHUus, pe3yJabTaTOB OOy4YCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeYeHUN
CYILIECTBOBaHMs 4YeJIOBeUecKoro oodmiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTIpe/IeJICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM [a€T TMpEACTaBICHHWE O Meiax, 00 oOiei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSA OOYYAIOIIUXCS CPEJCTBAMU
yueOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfeinaM ¢ TEeMaM,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTo MaTepuaia ¢ y4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B nporpamme 1o OWONOTHMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN O0OydYalOImIUXCsl TIO OCBOCHHIO COJEP KAHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B HW3Y4YCHMHM Owuonormm, Onaromaps ueMy B HEH
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPECTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OCEpPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3ydeHHEM OOIICOMOTIOTUYECKUX TEOPH, a TakKe 3HAHHMA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YIEICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3324, B
TOM dYHCJe: TPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS IKOJIOTUYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOMHON cpeae, aHaM3a
BIIUSIHUS XO3SWCTBEHHOW JCSATEIHHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
y4eOHoro mpeamera «buosiorus» mpoaUKTOBAHO HEOOXOAUMOCTBHIO OOECIeUEHUS



YCIIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyalIbHbIX 3aJ]ad IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOy4aroUIuXcs
CIIOCOOHOCTH aalTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonoruss Ha ypoBHE cpenHero o0mero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHME y OOYYaIOIIUXCA MPEACTAaBICHUN O
HAYy4YHOW KapTHUHE MHpa, paclIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTJIMYMUTEIbHBIX IIPU3HAKAX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIA: IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GYHKIIMOHATIBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHS] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydenne Guonorun odecrieynBaeT ycaoBHUs Ui (OPMUPOBAHUSA
UHTEIJICKTYyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpBl, CIOCOOCTBYET MHTErpallid OMOJOTMYECKHX 3HAHHUH C
IPEJICTaBICHUSAMH U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHBIE NOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» CcoCTaBUJIM OCHOBY [UIsl ONpENENICHUS MOIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHH.

OTt6op conepxanus ydyebHOro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYarolIuecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIE Jif
dopMupoBaHus OOIIEH KyJIbTYphl, ONPEICNSIONINE aJeKBAaTHOE IIOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKo aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHMsl, KOTOPbIE CIy>KaT OCHOBOM Uit (POPMUPOBAHHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIONIMX  TIyMaHHU3alUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B Mporpamme Io
OMOJIOTHMHM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTETbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosl
Hay4yHOro nosHaHus», «Kietka xak Ouosnoruueckas cucrema», «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucrteMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAy,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTI.

[lenp m3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaicHuEe  OOyYaroUIMMHUCA  3HAaHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra u MNpuoOpeTeHue YyMEHUu
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUSI Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu uzydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyX allluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaluW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YUEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOyvarommxcsa oOmeil KyJabTyphl, (YyHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKMBOW MPUPOJbI HA OCHOBAaHMUU 3HAHUW W OMbITA, MOJYYEHHBIX MpPU
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHue Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIEI0BAaHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW Js TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OILICHKH TOCJIEACTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJOJEHHE Mep MNPOYUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero obmiero ob6pazoBanus «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOISIIUM B
cOCTaB MpeaIMeTHOM 00nacTu « EcTecTBeHHO-HAYyYHbIE TIPEIMEThI.



Jlst m3ydenust 6noaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (POpMUpPOBAaHUM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBD.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl 1 HX OPraHU3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: onoaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHii COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUI COCTaB KIETKM. XUMHUYECKHUE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBoWcTBa OeikoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormdyeckue Karaimm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIM 1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTamMuHbI.
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HesToa03a). buonornueckue GyHKIUU yTIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkuuu aunuaoB. CpaBHeHuHe
YTJIEBOJIOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUHU.

HykneunoBesie xkwucnorsl: JHK u PHK. Hykneoruasl — MOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUK. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTasi Hapy>kHas mMemOpana, monekyisl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKapuoTuueckou kieTku. Kierounas crenka Oakrepuit. CTpoeHue
YKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IrpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, MIIMKOKAIUKC, UX
dbyukiuu. [Inasmatuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opranounbl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
Iu30CcOMBIL.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[Tpoucxoxaenue MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QDyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: sjaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHue 3yKapuoTHUECKOW KIETKN», «CTpoeHue KXKUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKUY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OOpYyJIOBaHUE JMJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIACTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (porocunTeza. Peakuun
dotocunrteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOObI MOBBILICHUS €TI0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTruecknii oOMeH B KieTke. PaciiernieHue BemecTB, BBIJCICHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddekTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMu B KIETKe. |'@HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1K, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumionaHeIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  UHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKycCcTBEHHOE KIIOHHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBoE pa3MHOKEHHE, €T0 OTINYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUH CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y IMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyJsiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TUIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DoOpMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pernmukanus JHK», «Mutos»,
«Menos», «IIpssmoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenaparhbl «CriepMaTo3011bl
MJIEKOIIUTAIOWIETO», «SHIIEKIeTKa MIIEKONUTAOWEro», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIeTku», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pa3Butus reHeTuku. Poibs nuronoruu
U 3MOpUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuiickux u 3apyOeiKHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TreHEeTU4YeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS [PU3HAKOB.
['unoresa ynctoTsl rameT. [loHOE 1 HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpelidBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upytolee ckpeupanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHIO T€HOB. HapyIieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XxpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacneacrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHas "3MeHUIUBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesinepHas HaclleICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeJIOBEKa: TI'C€HHBIC OOJIC3HH,
OOJIE3HN C HACJEACTBEHHOW MPEIPaCHOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOTr0 00pa3a >KU3HH, AUATHOCTUKH, MPOPUIAKTUKHI U JICUCHUS] TeHETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHHUE MEIUIIMHCKON
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHME UM €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUVICHUSI U €ro LHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOEe  CKpeIIMBaHUEY,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoiecTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CLHEIUIEHHOrO C mnosom», «Kapuotumbel yenoBeka U KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTallmoHHAs: U3MEHYHUBOCThY.

O6opynoBanue: MoAeNU-ANIIUKAIMK «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHoe noMuHHMpoBaHue», «JluruOpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHKpPOCKON M MuKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHOI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y TPO30(HIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «3ydyenne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy».

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0pasus
KYJbTYpPHBIX pacTeHuiM. LIeHTphl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M JKUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3manus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KyJbTypel. MUKPOKIOHAIIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembpl. MO —  reHeTu4ecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHuiy, «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHoNoruM», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHUS CEJEKLHH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpuUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUe SBOJIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: TOCIEI0BATEIbHOCTb
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iauyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OomonuoHHas Teopus Y. JlapBunHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEeAeIEHHAasT W3MEHUYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI O0TOOD).

Cunretnueckas Teopus 3BosoIu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((akTopbl) SBOMIONUHM BUAOB B IpHUpojae. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNSIMOHHBIE BOJHBI U Jpeiid
reHOB. M301us 1 MUTpanus.

EcrectBennbiii oTOOpP — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tprucnoco0neHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BoJouud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHusl: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBononusi. DopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIONUY.

[IpoucxoxxieHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavamusl.

JdemoHncTpanuu:



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

Tabmuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOpsOBI 32
cymiecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHUI,
«MHuoroobpasue  mopoa  KMBOTHBIX»,  «llomymsmum», — «MyTanmoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Umnoamanrammmy, «OO0Imas aereHepanus,
«/IBmkymme cunbl dBosonumy», «Kapra-cxema wapmipyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHue», «IIpHUCIOCOOTIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe Bua000pa3oBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJUICKIINS HACEKOMBIX C Pa3IMYHBIMHA THUIIAMH OKPACKH,
Ha0Op IUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOTECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kowiekmus «DopMBI COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmmkanus «llepekpéct
XpoMOCOM», BiaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTarud (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHHE M pPa3BUTHE *KU3HHM Ha 3emuJie.

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTaIbHOE MOATBEPAKICHUE XUMUYECKON 3BOMIONNK. HauanbHbIe 3Tanbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH U HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYIIT KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [laneosoiickas spa U €€ mNepUOAbl: KEMOPHUICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TreoJornuecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa Kak OTpakeHHE 3BoNOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHS YeT0BEKA. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3y4deHMsl aHTpororeHe3a. CXoicTBa H
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUU TPYJa, MBIILICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxoiku uCKoOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUaJbHAas),  MOHTOJOUJHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CoOJIHEUHOM cucTeMbl», «Pa3BuTHe
Ooprannueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moaw», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKrue pach».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeJOBeKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHYecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKoJorus KaK Hayka. 3a/ladi ¥ pa3zAelibl SKOJIOTHU. MeTo bl SKOJIOTUYECKUX
UCCIIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonornyeckux (HakTopos:
abuoTHyeckne, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBUE SKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

Ab6uotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOACUCTBUN U CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonysiuuu. OCHOBHBIE IOKa3aTeNu
NOMYJISILMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJsius.

JdemoncTpanuu:

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

Tabnuupl u cxembl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoauzm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISIUHU UHPY30puH-Ty Penbkiy, «[IuieBsie nemnm.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTeHUM U3
Pa3HBIX MECT OOMTAHUS.

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

ITpakTnueckas padora Ne 2. «Iloacuér MI0THOCTH MOMYJISLUUI pa3HbIX BUAOB
pacTeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Buasl-nomuHaHTel. CBSA3M B
OHOIIEHO3E.

Okonorudeckue cucrteMel (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKAa3aTENd SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl:  MPOIYKLUMHU, YHUCJIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISIHS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCUCTEMa XBOIHOTO
WA HIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunBoctH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yIiiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUs] TMPUPOJHBIMU pecypcaMd M HMX HCHodb30BaHue. JlocTukeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U1. BepHaackuii.

Tabmunpr u cxemsl: «IIumesbie nenun», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbsie coolmiecTBay, «llenmn nuTanusy, «IKoJIOTHUYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupoay», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeHIash coCTaBIsIONIAs
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBbiil 3 dext», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpyktypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTtutenbHble co001IeCTBaY, KOJIEKINH «buorieHo3y, «Bpenurenu BakHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu U KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBaloTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TMPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT TMpOIlECCaM CaMOMO3HAHUSl, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY W IMPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UILIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATH B CBOUX JEUCTBHUSX HEOOXOJMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YEHBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammurte (OrTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS U
IMOIUOHAIBHOTO 0J1ar0MOTyYHA:

MOHMMAHUE W peanu3anus 300pOBOTO U Oe3omacHOro oOpa3a >XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTH NpaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJIEACTBUN IS
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJNIOICHUE  TMPaBU  MOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JIEUCTBHM, NPUHOCIIIMX BpEI  OKPYKAOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HUX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4AaCTHIO B IIPAKTHYECKOMN JESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeH BbIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKMX 3HAHUW B LEJX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yacMble 3HaHWs MJI1 aHauu3a Hu
OOBSICHEHUS SBJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOIAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4HbIX (AKTOB U
VMMEIOIIMXCS JAHHBIX C LIENbIO MTOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0yieM B PeasIbHBIX )KMU3HEHHBIX CUTYalIMX;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPHIBHOMY  0Opa30BaHUIO |
caM000pa30BaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAUYUMbIEe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUaOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHble MOHSTHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MpolLiece,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
yHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,

peryJsTUBHbIC), oOecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaromMXCs, CIOCOOHOCTH
oOy4armuxcs MCII0JIb30BATh OCBOEHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
MMO3HABATEILHON U COLMAIBHOM MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHbIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpodlieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpPENCIISATh LENIH ACATEIbHOCTH, 3a/laBasi NapamMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C ITOCTABICHHBIMHU 1EJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHSATUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOLIEHUN B M3y4Yae€MbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaan3a HWMEIOIIUXCS
MaTepraIbHBIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0OB PELIEHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M NPUMEHEHUI0 B YYeOHBIX
CUTYaLUsX, B TOM YKCJIE NP CO3aHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

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

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aAKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThl Ul JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh apaMETPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c naopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALIUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJSIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



uH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(GhopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

mpUOOpETaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" JIpyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckod uHQOpMaIrMel: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKUe U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  PAClO3HABaHWS W 3aUTHl  WHOOpMAaIuH,
nH(pOpMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(hepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJILHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmnpenenartb pojiid ¢ Y4E€TOM MHEHHH Y4YaCcTHHKOB, OOCYXXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHWBATH MWJAEH C TO3ULUHAA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjafeHne YHMBEPCANbHBIMH PeryJasaTUBHBIMU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalLUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl C  y4&€TOoM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalLIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULIUU B
pa3HBIX O0JacTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJaJeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLEHKU CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHalu3e pe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH IPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorusp»
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAaHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBbIX y4EOHBIX CUTYalHUsAX, a TaKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI 110 TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3ysbTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAy4YHOTO MHUPOBO33DEHHMS, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JUUISl PEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IMpPEeBpaIlCHHE
JHEPrUM), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAsE OPraHU3aLUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOTMYECKHUE TEOpUu (KJIETOYHasd, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axoHbl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKIECHUs KyJIbTYpHBIX pactenuit H. M. BaBuiona), onpeaensaTs TpaHUIIbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONIMCAaHMUE JKMUBBIX CHUCTEM, IPOLECCOB U SBJICHUM, OpraHU3alus WU IPOBEICHUE
OMOJIOTMYECKOTO  HOKCIIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE I0JYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJIEIATh CYUIECTBEHHBIEC MPU3HAKUA BHPYCOB, KJIETOK MPOKApUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJbHOTO pA3BUTHUA OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/I0pOBbS U 30POBbS
OKPYKaIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHUS B OKpPYKArOIIeH
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
PUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHMUE, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIsl MIpeICKa3aHUsl HACJIEJOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTHYECKHEe pPadOThI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kaacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCHUMCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOrMUECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIOMYJIALNS, T€eHO(OH, IBOIIOLUS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PAKTOPHI,



IKOCHUCTEMa, MPOAYUEHTHI, KOHCYMEHTBI, PEIyIeHThl, UEeNH IHTaHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTHYECKHWE TeopuH (dBOJIONMOHHAs Tteopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyTeit sBomoruu A. H. CeseprioBa, yuenns o 6uochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
ONHMCaHUE JKUBBIX CHUCTEM, MPOIIECCOB W SBJICHHIA, OpPTaHMU3AIMs W TPOBEACHHE
OMOJIOTHMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HCCICAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IOyYECHHBIX
pE3yJIbTaTOB, WCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMEHUE
JieNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, IMOMYJISIIHUNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOEHO30B W  JKOCHUCTEM, OCOOEHHOCTH TMPOILECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB W TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTh TMOJyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KaIOUIHX JFO/ICH, COOIIOICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY KAIOIICH
NPUPOAHON cpelle, NMOHMMAaHWE HEOOXOIUMOCTH HWCIHOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHHUE BBHINONHATH Ja0OpaTOpPHBIE M MPAKTHYECKHE pPadOThI, COOIIONATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOANbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
0000mas 6uoorHUecKy0 MHGOPMAIUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢possbie)
Ne i/mm Konrpoabnsie IIpakTuueckue
NMPorpaMmbl Bceero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypchbl
Bbu6nmuoreka [JOK
2 0.5
! buosorus kaK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U KX OpTraHU3aINs 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 X YEeCKHU COCTaB U CTPOCHUE KISTKU 8 1 bubmorexa [TOK
uMH P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 PKHM3HENCATELHOCTE, KIIETICH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME 1 HHIMBUyalIbHOE PA3BUTHE 5 1 bubanorexa HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M H3MEHYNBOCTH g 15 Bbu6nmuoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1
8 Peseproe ppews https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3aesioB H TeM uudpoBLIe
Ne i/m P Kontpoabnbie  IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bbu6nmuoreka [JOK
! IBOJIONMOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpY’KaloIas cpeaa 5 1 bubmorexa LIOK
p Py = pe https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTUTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41 74
Bbu6nuoreka [JOK
2
> Pesepsroe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Kontpoabupie  IlpakTHueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcsbl
Bbubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertobl TO3HAHUA JKUBON TPUPOJIBI.
) [IpaxTuueckas padora Ne 1 | 0.5 Bu6muotexa [JOK
«Hcnonp30Banue pa3aIn4HbIX METOLOB IIPU ' https://m.edsoo.ru/863e¢6122
U3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckue cuctempl, IPOLIECCH U UX 1 bu6nuoreka [IOK
U3y4eHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKU cOCTaB KIIeTKU. Bona u 1 bubmoreka [IOK
MHUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
b K
5 benku. CoctaB u cTpoeHne OSIKOB 1 nommorexa 10
https://m.eds00.1ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1
. bubmoreka [{OK
6 «3ydeHne KaTaIMTHIECKOW aKTUBHOCTH 1 0.5
https://m.eds00.1ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasasbl)»
but6mmoreka [IOK
7 VYrnesonsl. JI 1
TICBOARL. JHIHIAN https://m.eds00.1ru/863e6870
8 Hyxneunossle kucnotel. AT® 1 Bubmmorexa [IOK

https://m.edsoo.ru/863e6d5c¢c




HCTOpI/Iﬂ U MCTOAbI U3YUYCHH KIICTKH.

but6mmoreka [IOK

9
Kierounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTHas >KuBas cucTeMa
CrpoeHnue 3yKapuoTUUECKON KIIETKHU.
JlaboparopHas pabota Ne 2 «3yueHue bu6nuoreka [IOK
11 CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e61f0
rpuOOB U OakTepuil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863¢716¢
TOTOBBIX MHUKPOTIPEIapaTax U uX OMHCaHUE)
bubmunoreka LIOK
12
OBmen BemecTs wim MeradousM https://m.edsoo.ru/863e¢766¢
bubmunoreka LIOK
13 PoTocHHTE3. XemocuHTes https://m.edso0o.ru/863e7c98
b K
14 DHepreTUIecKuii 0OMeH nommorexa 10
https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN HUKII KIETKU. [[elleHne KIeTKH.
Muros. JlabopaTopuas padota Ne 3
but6mmoreka [IOK
15 «HaOmronenre MUTO3a B KJIETKaX KOHYUKA 0.5
https://m.edsoo.ru/863¢7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocuntes 6enka. Peakuys MaTpuyHOTO bubnmoreka [JOK
CHHTE3a https://m.edsoo.ru/863e¢796¢
Bbubmunoreka LIOK
17 T —0 0
PaHCIAHA HOCHHTES bejtika https://m.edsoo.ru/863e¢796¢
bubmunoreka LIOK
18 Hexknero e ¢o 3HH — c
KIICTOUHEIE OPMBI KH3HI — BUPYChI https://m.edsoo.ru/863¢7540
but6mmoreka [IOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiio3 bubmuoreka [IOK




https://m.edsoo.ru/863e7f4a

OO0pa3oBaHUE U PA3BUTHE TIOJIOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHast pabora Ne

but6mmoreka [IOK

21 0.5
4 «M3y4yeHue cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOMpPENapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Bubamorexa [IOK

AMBIAY P p https://m.edsoo.ru/863e8436

7 I'eneTka — Hayka O HACJIEACTBEHHOCTH U bu6nuoreka [IOK
W3MEHYUBOCTHU https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. bubnmoreka [JOK
MonoruOpuaHOE CKpeIIBaHNE https://m.eds00.ru/863e¢8878

’5 Jurubpuinoe ckperuBaHue. 3aKoH Bu6muotexa [JOK
HE3aBUCUMOI'0 HACIIENOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE TPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yueHue

26 €3yJIbTaTOB MOHOTHOPUIHOTO U 0.5 bubmmorexa IOK
pesy P ' https://m.edso0.ru/863e8c¢60
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKpPOIIpEnapaTax»

7 I'eneruka nona. HacinenoBanue npu3HAKOB, bubnuoteka [JOK
CIIEIUIEHHBIX C IMOJIOM https://m.eds00.1u/863e8c60
HN3menunBocth. HenacnencrseHHas
U3MEHYHMBOCTH. JJabopaTopHas padota Ne 6.

28 N3yuenne MmoanuKarmoHHON 0.5 bubmmorexa LOK

y ' https://m.edsoo.ru/863e8efe
M3MEHYUBOCTH, TOCTPOCHHE BapHAILIMOHHOTO
pslla ¥ BapualMOHHOU KpUBOW»
HacnenctBeHHas H”3MEHYUBOCTb. BuG 110K
noIoTeKa
29 JlaGopaTtopHnast pabota Ne 7. « AHanmu3 0.5

MyTalui y 1po30(UIIbl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe




MUKpOIIpenaparax»

bubmunoreka LIOK
30 I'eneTnka dyenoBeka 1
https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O6001IEHUE TIO TEME
31 «HacnencTBeHHOCTE M U3MEHUYUBOCTD 1
OpTaHU3MOBY
Bbubmunoreka LIOK
32 Cenexuus Kax Hayka u npouece ! https://m.eds00.ru/863¢9214
13 MeToibl U JOCTUKEHHS CENEKIIMU PACTEHUI 1 Bbubmunoreka LIOK
U JKUBOTHBIX https://m.eds00.ru/863¢9214
34 buorexHonorus kak orpacib IPOU3BOJACTBA 1 bubnnorexa LIOK
p p A https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
New/m | Tema ypoxa Kourtpoabnbie IIpakTnueckue i ppoEkie
Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ N3YUCHUS 1 bubnnorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopust pa3BuTH MpeacTaBIeHUA 00 1 Bu6muotexa [JOK
3BOIIOIUHU https://m.eds00.ru/863e¢9570
Bbubmunoreka LIOK
3 Muiposostiowsts ! https://m.edsoo.ru/863e9¢cle
[Momynsiust Kak d7IeMEeHTapHAas eIUHUIA
4 BUJa ¥ dBoroIK. JlaboparopHas pabota Ne 1 0.5 bubnmoreka [JOK
1 «CpaBHeHHE BUOB 110 https://m.edsoo.ru/863¢99¢c6
MOP(}OIOrHYECKOMY KPUTEPHIO»
5 JIBuoKytue cuisl (3IeMEHTapHbBIE PaAKTOPHI) | bu6nuoreka [IOK
3BOJIIOIIUU https://m.edsoo.ru/863¢9da4
N bu6mmoreka [IOK
6 EctecTBennslit 0T60p U ero (hopMsl 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbpTarsl 3BOIOIUN:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas padora Ne 1 0.5 bu6nuoreka [IOK
2 «Onucanue NpucrocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHusma M €€ OTHOCUTEIBLHOIO
XapakTepa»
bubmunoreka LIOK
8 HanpasneHus 1 myTtu Makpo3BOJIFOLUU 1

https://m.eds00.ru/863e9cle




9 Heob6patumocTs 3BOIIONINN
10 Wcropus xu3Hu Ha 3emiie U METO/BI €€
U3YYCHUS
11 'unoTe3bl MpouCcXoXKaeHUs KU3HU HA 3eMIie bubnnorexa LIOK
https://m.edsoo.ru/863ea5a6
1 PazButue xxu3Hu Ha 3emiie o 3paM u bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ecabbe
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 0.5 bu6nuoreka [IOK
Neo 1 «M3yuenue uckomnaeMbix OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTEHHI U KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpemeHHas cucTeMa OpraHn4eckoro Mupa bubnmorexa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (AaHTPOIIOTECHE3) Bubnmorexa [IOK
https://m.edsoo.ru/863eac2c
bubnmoreka [JOK
16 JBrxymue cuibl ((hakTophl) aHTPOIIOTEHE3a hitps://m.c dsofru 1863ead4d
17 OCHOBHBIE CTaIMH 3BOJIIOLIMH YETIOBEKA
18 YenoBeueckue pacsl U NPUPOIHBIE bu6nuoreka [IOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O600IICHHE 10 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emiie»
20 DKOJI0rus KaKk HayKa
)1 Cpenbl 00uTaHUs U YKOJIOTHYECKUE but6mmoreka [IOK
bakTopsI https://m.edsoo.ru/863eafec
2 Abuotnueckue dakropsl. JlaboparopHas 0.5 bubnmoreka [JOK

paborta Ne 3. «Mopdomornueckne

https://m.edsoo.ru/863eb10e




0COOCHHOCTH PACTEHHI M3 Pa3HBIX MECT
obutanus». Jlaboparopnas padota Ne 4.
«BnusiHUE cBeTa Ha POCT U pa3BUTHE
YEPECHKOB KOJICYCay

23 buotnueckue GpakTops 1 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU

24 nonyssun. [Ipaktraeckas padorta Ne 2 1 0.5
«IToacd€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX
BHUJIOB PACTEHUI

25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 1 https://m.edsoo.ru/863eb46a

bubnmoreka [JOK

26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 1 hitps://m.c dsofru 1863ebd6a
OCHOBHbIE TTOKA3aTeNId SKOCUCTEMBI.

27 Dxonorudeckue nupamuasl. CBoiicTBa 1 bubnnorexa LIOK
skocrctem, CyKiecons https://m.edsoo.ru/863eb5fa

28 [Ipupoanslie 3x0cHCTEMBI 1

29 AHTpPONOTr€HHBIE SKOCUCTEMBI 1

30 Buocdepa — rimobanbHas 3xocucTeMa | bu6nuorexa LIOK
3emiu https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6nuoreka [IOK
ouocdepsl https://m.edso0.ru/863ebd 16

32 YenoeyecTBo B Onochepe 3emin 1

3 CocylecTBOBaHHE TPUPOJIBI U 1 bu6nuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

14 PeseprubIil ypok. O600IICHUE TEMBI |
«Coob1iecTBa ¥ 3KOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMHUpOBaHHOCTh 3HAHMK O MECTE M PO OWOJOTHU B CHUCTEME
HAYYHOT'O 3HAHHSI €CTECTBEHHBIX HAayK, B JOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYyYHO! KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpKAHWE OWOJIOTHYECKUX TEPMHUHOB |
MOHATHIA: KU3Hb, KIIETKA, OpraHu3mM; MeTabonmm3m (0OMEH BEIIECTB H
IpeBpalieHle SHEPruH), ToMeocTa3 (CaMOoperynsnus), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CaMOBOCTIPOU3BEIACHUE (PEIPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsl, XpPOMOCOMHas,
MyTaimoHHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
ydeHus (0 IeHTpax MHOrooOpasusi M TNPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.J1. BaBusosa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMH HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOmro/IeHWEe W OINHMCAHME YKUBBIX CHUCTEM, IPOIECCOB W SIBJICHU;
OopraHu3amnysi H TPOBEICHHE OMOJOTHYECKOTO OAKCIEPUMEHTA,
BBIIBM)KCHUE  THUIIOTE3bI, BBISIBICHUE  3aBUCUMOCTH  MEXIY
WCCIIEAYeMbIMU BEJIUYMHAMH, OOBSICHEHUE MOJYyYECHHBIX PE3yIbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TOHATHH, TEOPHUH M 3aKOHOB; YMCHHE

ACJIaTh BBIBOJbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

VYMeHue BBIACIATh CYIISCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
MNpoOKapuoT M ISYKAPHUOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpaIICHHs] SHEPTUU B KiIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTUYecKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUIYAJIBbHOT'O Pa3sBUTHA

opranusMa (OHTOTEHE3)




YMenune MMPUMCHATH MMOJIYYCHHBIC 3HaHHUA JIIsL 00BsACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISl MPUHSATUS MPAKTUICCKUX
pelIeHnii B MOBCEAHEBHOW KU3HHU B LIETISAX oOecreueHus: 6€30macHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPY>KAIOIIUX JII0JIeH, COOIIOACHNUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOM

OKpYyXKarolein cpene;

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

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHH Il PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JeMEHTapHbIe TC€HETHYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISAThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpCaACKa3aHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPaKTUYECKHe padoTHl,

coOmolaTh TpaBWja TpH padboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHYECKH OLIEHWBAaTh W UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHNKoB (CMU, HayyHO-TIONYJIsIpHBIE MaTepHalbl);
STUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEJI0BaHUM B OHOIOIHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMOJIOrUHU

11 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

CdopmupoBaHHOCT 3HAHUKW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHNH COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonoruu; (PyHKIMOHAILHON TPaMOTHOCTH 4YeJIOBEKa HJIsi PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BHJI, TOIMYJSAIHUsS, TeHO(OH, BOJIONMS, IBIKYIIHE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTUYECKUE dbaxTopsl, HKOCHUCTEMA,
OPOXYLEHTHl,  KOHCYMEHTBI,  PEOYLEHThl,  [ENH  HHUTaHH,

AKOJIOTHYECKasl MUpaMuia, OnoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHud u nmytei spomonuu A.H. CeBepriosa, yueHus o
omochepe B.M.  Bepnanmckoro), ompenensTe  TPaHUIBI  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HAHWUA B OHOJIOTHH
(HaOnrofieHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3ainusi W TMpOBEAEHUE OMOJOTHYECKOr0  JKCICPUMEHTA,
BBIABMIKCHHUE  THUIIOTE3HI; BBISIBIICHUE  3aBACUMOCTH  MEXIY
WCCIEAYEeMbIMU BEJIUYMHAMH, OOBSICHEHUE MOJYyUYECHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAyYHbIX IOHSATUWA, TEOPUHM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMmenune BBIJACTIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OHOTCOIICHO30B U  JKOCUCTEM;
0COOCHHOCTH IPOIIECCOB HACJIeICTBEHHOMN HU3MCHYMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHA000pa30BaHMS, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB Ha OpPraHU3MBI,
MEepPEHOCa BEIIECTB M MOTOKA SHEPIHH B IKOCUCTEMaX, aHTPOIIOT€HHBIX
MU3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIECTB U

OMOTCOXMMHYECKHX ITUKIOB B Onochepe

YMmenune MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
6HOJIOI‘I/I‘IGCKI/IX mponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJIAX o0ecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHNS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAKOUIEH MPUPOAHOU  CpEXE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI NepeHoca BEIIECTB U SHEPTUU B 3KocucTeMax (L[eNH MUTaHNs)

YMeHHe BBIIONHATH JIA0OpPAaTOpHBIE H  TPAaKTUYECKHE PadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ Y4eOHBIM H Ja0OpaTOPHBIM

o0opyaoBaHEM




YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

W3 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONMYJIIpHBIE MaTepUaIb);

? paccMaTpuBaTh rI00anbHBIC IKOJIOTUYECKUE POOIEMBI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHMS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOIBKUX HNCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OMOJI0THI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o »xuBOoWM mnpupozae. Pons Ouomormu B QopmMupoBaHUHU

COBPEMEHHOW Hay4yHOH KapTHUHBI MUpa. CucTtemMa OMOJIOrMYecKiX HayK

1.2

MeToapl MO3HaHUS KUBOW MpUpPOAbl (HaOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCupUKalMs, MOJEIUPOBAHUE, CTaTHCTUYecKas o0OpaboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yudeHus: ouonoruu. CBOHCTBa

OMocHuCcTeM M UX pazHooOpasue

2.2

YpoBHM OpraHuzalu OHOCHUCTEM: MOJICKYJISIPHO-TEHETUUECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, Onoc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemiecTBa. DOyHKIMU BOABl |

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

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YpOBHHU CTPYKTYpbl O€lIKOBOW MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
¢byHKIMN OEJIKOB.

®depMeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Butamunabl. OTianyus

(epMEHTOB OT HEOPTraHMUYECKUX KaTaIN3aTOPOB

3.3

VYrneBonbl: MOHOCaxapuabl (TJIIOKO3a, pr003a M JIe30KCHPU003a), ITHUCcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuabl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Bbuonornyeckue GyHKINN YTIIEBOJIOB.

Jlumuael:  TpurMuepuasl,  crepounsl,  ¢ochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonormdeckue ¢Gyukmuu JsmnuaoB. CpaBHEHHE

YIJI€BOJO0B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




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

CTpoeHue U PyHKIHH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBasi cucreMa. OOIIue MPU3HAKH KJIETOK: 3aMKHYTas
HapykHass MemOpana, moiyekyibl JIHK kak renermueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHUYecKasi U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKOM  KJeTku. Knerounas crenka Oakrepuii. CrtpoeHue
AyKapuOTHUECKON KieTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOH U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, HX
¢ynkuun. [Tnazmaruueckas memOpana, e€ cBoiicTBa U pynkuuu. [{utonnasma u eé
oprasousipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar ['ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IIAcTUAbL. I[IpoucxoxaeHne MUTOXOHAPUM W IUIacTUl. Bumabl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTyTUKH. OYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymnsTopHblii meHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0UKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. AcCCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocuntes. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIIEHHS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEeMOCHHTE3UpyHIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

43

DHepreTU4ecKkuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMyJIMPDOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKuCIIEHHE, WIM KIETOYHOE

apixanue. DPPEeKTUBHOCTD YHEPTeTUIECKOTO 0OMeHa

44

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JJHK. Peanuszamnms

TeHEeTHYeCKOW WH(popMalnuu B KIeTKe. ['eHeTHYeckuili KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cunte3 PHK. Tpancnsauus — 6uocunres Oernka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB ([1.H.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W YEJIIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUs: BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WM KU3HEHHBIM IWKNI kieTku. MHTepdaza u mwurTos.
[Tpomeccrl, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpU4IHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI Pa3MHOXEHUS W HUHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmuto3. Craguum muto3a. IIporeccel, mpoucxoasume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Buabl Oecroioro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBOE, IIOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CrIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.
Meiio3. Cramguu Meiio3a. Ilpouecchl, TpouCXOnsIIME Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYeHNE MEN03a

54

['ameToreHes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y KUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6pa3013aHHe " pa3BUTHUC MOJOBBIX KJICTOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMato30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayansHOoe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(ambpuorenes). Dtanbl SMOPHUOHATILHOTO PAa3BUTHUS Y MMO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpysius, opraHoreHe3. [locramOpuonansHoe paszButue. THIbI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsIMOE, HempsiMoe (ITMYuHOuYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHbBIE
YpOACTBa.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Bxiuag poccuickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeToabl TI'eHETUKU
(TUOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJISIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOHTHs. [ eHeThnueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMaxX CKpELUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsl MPU3HAKOB, ycTaHOBIEHHbIe [. Menpaenem.
MoHoTrHOpUIHOE CKpeUIMBaHUE. 3aKOH eAuHO00pa3us THOPHIAOB TIEPBOTO
nokojeHusi. [lpaBuiio [OMUHHUpOBaHHUSA. 3aKOH pACHICTUICHHS TPU3HAKOB.
I'umore3a uncroTsl ramet. [loHOE M HEMOTHOE JOMUHHUPOBAHHUE.

JurubpuaHoe cKpelMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTN4YeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIMBAaHUS A

ompeeeHUsI TEHOTHITa 0cO0n

6.3

CueruienHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HacJeOBaHUIO TeHOB. HapymneHue CIEIuieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHhIe opraHu3Mbl. HacnemoBanue

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapHalMOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKY U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wWiM TEeHOTHUIHMYECKas, W3MEHUYUBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM TMpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTH. MyTallMoOHHAas W3MEHYMBOCTh. Kiaccupukamus MyTamuid:
TE€HHbIE XPOMOCOMHBIE, T€eHOMHBIE. HacToTa ¥ NMpUYUHBI MyTauuid. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON n3MeHYnBoCcTH H.I.

BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHealloOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMUYECKUH, MOJEKYyIsipHO-TeHeTHYeckuid. COBpeMEHHOE OmpeeIcHHe
TE€HOTHUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPacIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTtudyeckue W TEeHEpPAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0pa3a >KU3HHU, JWArHOCTUKH, NPOQUIAKTUKA W JICUCHHS TEHETHYECKHX
6one3nell. MeMKO-reHeTH4eCKoe KOHCYJIbTHPOBAaHHE. 3HAUCHHE MEIUIIMHCKON

IFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHETHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIeHUE CEIeKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBumoBa o0 1ieHTpax MPOUCXOXKICHHS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIAEHMSI TOMAIIHUX XKMBOTHBIX. CopT,

opoJja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccoBbIi W WHAMBHUIYAIbHBI OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuHMS. CKpeUMBaHWE YHUCTHIX JIMHHUM.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE cKpelmBaHue — ayTOPUAMHI.
OtnanénHas rubpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYEHUE IOJIAILUIONAOB. JIOCTHIKEHMS CEJIEKLIUH pPACTCHUM, >XKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHs. Tallbl
co3manusi pexomOmHaHTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyJbTypbl. MHKpPOKJIOHAJIBHOE  Pa3MHOKEHUE
paCTeHHﬁ. KJIOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMUECKHEe W dThdyeckue mpodnembl. MO — reHernuecku

MOIU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUS

DBOJOLMOHHAS OUOIOTUS

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3BOMIOUMHU.  [lajeoOHTOJOTMYECKHE:  TOCIEI0BAaTEIbHOCTD
MOSIBJICHUS BHJOB B IAJICOHTOJIOTMYECKOW JIETONMHUCH, TEPEXOAHBIE (OPMBL
buoreorpaguyeckue: cxonctBo W paznuuue ¢ayH U (Qrop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA U Pa3Inius SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIE,
PYAMMEHTapHBIE OpTaHbl, aTaBU3MBL. MOJIEKYIISIPHO-ONOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX MyTeH Yy Bcex

OpPTraHU3MOB




1.2

OpomtonmonHas  Teopuss Y. [lapuna. IIpennocbulku  BO3HUKHOBEHHS
JapBUHU3MA. JIBHXKyIIME CHJBI 3BOJIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHUUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus »HBomonmd (CTD) W OCHOBHBIE €€ TOJOKEHUS.

MuxkposBontouus. [lonmynsuus kak €eqMHULIA BUAA U SBOTIOLUU

1.4

JBmwxyume cuibl ((akTopbl) SBOJMIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsilimoHHBIE BOJHBI U JApend
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuil akTop
sBOMIOLINU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TprucnocoOIeHHOCTh OPraHM3MOB Kak pe3ynbTaT 3Boimouuu. [Ipumeps
MPUCIIOCOOJICHUH y OpraHn3MOB. ApoMopGh03bl M HIMOATATI TAITUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI000pa30BAHUS:

reorpaguuecKoe, IKOJIOrHIECKOe

1.5

Maxkpospomtorusi.  DopMmbel  dBoNMOLMH:  (DUIIETHYECKas,  JUBEpPreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOparuMocTs 3BOMIONMN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble TIPEACTABIEHUS O 3apOKICHUM >KU3HH. HayuHble Tumoresbl
BO3HUKHOBEHHUS KHM3HU Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYecKas
SBOJIOLHUS. ODKCIEPUMEHTAIbHOE IOATBEPKIACHUE XHUMHUYECKOW HBOJIIOLHUU.
Havaneubie sTambl Ouonormueckoit spomroruu. ['mmoreza PHK-mupa. IlepBoie

KJIICTKH U UX 3BOJIOLMA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hum Ha 3emsie mo 3paMm U mnepuomaM. Karapxeil. Apxeickas u
npoTtepo3oiickass 3pbl. [laneozoiickas spa W e mepHOAbl: KeMOPUHCKUH,
OPJIOBUKCKHM, CUIyPUHCKUH, JIEBOHCKUH, KaMEHHOYTOJbHbIA, TEPMCKHUH.
Me3o30iicKkas 3pa U €€ IepUoAbl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kalinozoiickass »2pa u €€ TnepuoAbl: MAJEOr€HOBBIA,  HEOrC€HOBBIN,
aHTPOIIOTEHOBBIM. XapaKTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX IPOLIECCOB.
OCHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOp(O3bl y
pacTeHuld W KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMUpAHUE TPYIIl KUBBIX

OpPTaHU3MOB

23

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue -dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB

24

OBonronus 4enoBeKa. AHTPOIOJNOIMs Kak Hayka. Pa3BuTve mnpencraBieHUil O

IMPOUCXOXKIACHUN YCJIOBCKA. MGTOI[I)I HU3YYCHUS aHTPOIIOICHE3Aa. CXOI[CTBa n




pa3nuyus yeloBeka U )KUBOTHBIX. CHCTEeMaTHUECKOe MOJI0KEHHE YeTIOBEKA.
JIBroxymme cwibl (hakTopel) aHTpornorenesa. HaciencrBeHHas HN3MEHYHBOCTh U
€CTeCTBEHHbII 0TOOp. OOmIecTBEHHBI 00pa3 >XU3HU, HU3TOTOBJICHUE OPYAUN

TpYJa, MBIILJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMH YEJIOBEKAa: aBCTPAJIONMUTEKH, YernoBeK
yMenblid, YemoBek mnpsaMoxonsdmui, YenoBek HeaHAepTanbckui, Yenosek
pasyMHblid. Haxoaku nckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHSA, 00JacTb

pacripocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS

2.6

Yenoseueckne pacbl. OCHOBHBIC OOJBIINE pachl: €BpOINEOUIHAS (€Bpa3uiicKasi),
HETpO-aBCTPATOU THAS (’xBaTropuaNbHas), MOHTOJIOHTHAS (a3uarcko-
amepuKkaHckas). YepThl MPUCTIOCOOIEHHOCTH MPEACTABUTENCH YeTTOBEUECKIX pac

K YCIIOBHUSIM cyllecTBoBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpraHusMbl 1 OKpy’Karolias cpeia

3.1

DKOJIOTHSl KaK Hayka. 3a/lauyd M pasjelibl SKOJOTUH. MeToAbl 3KOJIOTHYECKUX
HCCIeA0BaHUN. DKOJIOTHYECKOe MUPOBO33peHHe. Cpebl 0OMTaHUSI OPTraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, TIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢aktopsl. Knaccudukanus — 3KOIOrMYeckux  (akTOPOB:
abmoTnueckne, OMOTHYECKHE W aHTPOIOTeHHbIE. JleHCTBHE HKOJIOTMYECKHX

(haKkTOpOB HA OPTAHU3MBI

33

AOGuotnueckue (GaKTOphl: CBET, TeMIEpaTypa, BIAXHOCTb. DOTOmepuoau3M.
[IpucriocoOnenuss OpraHu3MOB K  JEHCTBUIO aOMOTHYECKHX  (DAaKTOPOB.

buonornueckue puTMsl

34

buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOJACHCTBHI: KOHKYpPEHIIUS,
XMIIHUYECTBO, Mapa3sUTU3M, MyTyalu3M, KOMMEHCAIU3M (HaxJEOHUYECTBO,
KBApTHPAHTCTBO),  aMEHCAIM3M, HEHUTpain3M. 3HadeHHEe  OMOTHYECKHX

B3aMMO/JICHCTBHII 1715 CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMMyJIsAUH. OcHOBHBIE ITOKa3aTeciinu
nomyJjsinuu: 4YuCJIICHHOCTb, IUIOTHOCTH, POXAACMOCTb, CMCPTHOCTb, HIPHUPOCT,

Murpanus. JJuHaMruKa YMCIEHHOCTH MOMYJISIUU U e€ peryJsius

COO6H_I€CTBa 1 3KOJOTUYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBasd,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Bumbl-momuHanTbl. CBs3UM B

ouoIEeHo3€e

4.2

Dkonoruveckre cucreMbl (dkocuctembl). [loHsitue 00 dJKocucTeMe U




6HOI‘€OH€HO3G. CDYHKI_[I/IOHaHBHBIe KOMITOHCHTBI 3KOCHUCTCMBI: MPOAYLCHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBOpOT BemecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBble) YpPOBHH 3KOCHUCTEMBL. [luieBble Iiemu u CeTH.
OCHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OHMOMacca, MPOAYKIHA. DKOJIOTHYECKHEe
NUPaMUBL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYHBOCTh, CAMOPETYJIALMS, pa3BuTre. CyKueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. IKOCUCTEMA XBOMHOTO WIIU
HIIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTE€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO603KOCHCTEMEI.
Buonornueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak Qakrtop ycroumBoct dKkocucteM. CoxpaHeHHE

OMOJIOTNYECKOT0 pa3HooOpa3us Ha 3emIie

4.4

Yuenne B.W. Bepuaackoro o Omocdepe. ['panurel, coctaB U CTPyKTypa
ouocdeprl. Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Onochepsl Kak
rI100ambHOM AIKOCHCTEeMBI. J[MHAMHYECKOe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHocheprl. OCHOBHBIE OMOMBI CYIITIN

4.5

YenoBeuecTBO B Omocepe 3emin. AHTPOIOTEHHBIE M3MEHEHHsS B Ouocdepe.
['moGanpHBIC SKOTOTUYECKHE TPOOIICMBI.
OcHOBa  paIlMOHAJILHOTO  yMPABJICHUS TMPUPOAHBIMUA pecypcaMH W HX

ucrnosyib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np.;
[Tox penakumeii [Taceunuka B.B. Akimoneproe o0mectBo «M3aaTenbeTBO
«IIpocsemienue»

 buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
ITon penakuueit [laceunuka B.B. Axkumonepnoe o61ectBo «M3narenbcTBo

«HpOCBCHICHI/IC»

METOINYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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