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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MpOrpaMMbl M0 OUOJIIOTUH TEOPETHYECKYIO OCHOBY JJISl OIPEEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHus ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyanpable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O00y4eHHs U TPeOOBAHUN K YPOBHIO MOJIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
o0LIMX LEeNsIX M MPUHIHUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
oOmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crennpuke OUOJIOrHH,
e¢€ 3HauCHMM B ITO3HAHWUH KHUBOU npupoasl 1 obecrieueHun CYHICCTBOBAHHA YCIIOBCUCCKOI'O
oOmectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUAM, OIIPEIesIeHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[IporpamMma 1o 6uooruu TaéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00y4eHus,
BOCIIUTAHMsSI M Pa3BUTUS OOYyYarOIIUXCS CpeAcTBaMu ydeOHoro mpeamera «buosorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue Io
pazjienaM M TeMaM, PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh M3YYCHHUS y4eOHOro Marepuana c
Y4ETOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKM 00pa30BaTEIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YYarOIIIXCS.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/y4eOHBIX TEUCTBUN 00YUaIOMUXCS 110
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo Guonoruu (10-11 kmaccel, 6a30BbI ypOBEHB) peali30BaH MPHUHIIUIL
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHU, IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ JINYHOCTH, 3KOJIOTHUYECKOT'O MBIIIJICHU S,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaromei
npupoHoii cpeze. [losTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHMM JKUBBIX CHCTEM PA3HOTO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX
MIPOIIECCOB B ITporpamMMe 1o OMOJIOTHH YIEJIEHO BHUMAaHUE UCTIOIB30BAHHIO TIOJYUCHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJICJCTBEHHBIX  3a00JICBaHWI  YEJOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHUS,
000CHOBaHMS PKOJOTMYECKH 1€JIecO00pa3HOro MOBEICHUS B OKpYKaloIlel NMPUPOIHON cpere,
aHallM3a BIHUAHHAS XO3SHCTBEHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOSAHHUEC TPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMmeTra «bHONOTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUCHHS YCIOBHM ISl pEIeHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/roiaraet
dbopmupoBaHre y OOYYarONIUXCS CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHHSM JTMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero o0Imiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYyUalOIIMXCS MPEACTABICHUH O HAaydyHOW KapTHHE MHUDA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLIMM, CO34aéT YCJIOBHUSA JUIS: IO3HAHUS 3aKOHOB JKMBOM IPUPOIBI,



dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30mMacHOro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIIEHHUS, IEHHOCTHOTO OTHOILLIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

bosbmioe 3HaueHue OWOJOTMS HMMEET TAKKE JUIsl PELIEHUs BOCHMTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oouero o0pa3oBaHus, CONUaTU3auu o0yJaromuxcs. M3ydenne
Ouosiornu odbecrnednBaeT ycaoBus A (OPMUPOBAHUS HHTEIUIEKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIOCOOCTBYET HHTErPAIHH
OMOJIOTMYECKUX 3HAHUHN C MPEJICTaBICHUSAMM M3 IPYTrUX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOXKEHUS O MPEAHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» cocraBuIM OCHOBY JUIsl ONPEAETICHUS IOX0/10B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT10op comeprkanus yueOHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIs (opMHUpOBaHUS OOLIEH KyJIbTYpbI, ONpEAEIIOne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU JAesTellbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa H I[EHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CtpykTypupoBaHHe COJEp>KaHUs y4eOHOro MaTepuana B MporpaMMe IO OHOJIOTHUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTEIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUH € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIETIEHBI CIEAYIONINE coAepxKaTelbHble TuHuu: «buonorus
Kak Hayka. MeTopl HaydHOTo TIo3HaHUs», «KiteTka kak Ouosorudeckas cucrema», «OpraHnuszm
Kak Ouonornyeckas cucrema», «CucteMa 1 MHOrooOpa3ue OpraHn4eckoro Mupa», «BOJIOLUS
YKUBOM MPUPOABD», « DIKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yueObHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
O0y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJII TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Z[OCTI/I)KCHI/IG eI U3YUYCHUA yqe6H0ro npeameTa «buonorus» Ha 06azoBOM YpPOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOIINX 3aa4:

OCBOEHHE O0YyYaroIMMHCS CUCTEMBl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTe3aX, MpaBWaxX, CIyXallluX OCHOBOW g (hopMHpOBaHUs
IIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KApTUHE MHUpAa, O METOAAaX HAy4yHOIO IIO3HAHUf,
CTPOEHUH, MHOTOOOpa3MH MW OCOOEHHOCTSIX HMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y OOydYalOIIMXCsl MO3HABATENbHbBIX, WHTEIUIEKTYAJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEN U MOJIXO0I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmei KyiabTypbl, (DYHKIHOHAJIBHOW T'PaMOTHOCTH,
pa3sBUTHE YMEHUU OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHPOJIBI Ha
OCHOBAHUU 3HAHUH U ONBITA, MOJYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;



dbopMupoBaHHEe y OO0YYAIOMUXCS YMEHHH WIJUTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKHUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCIIUTAaHHC y6e)KﬂéHHOCTI/I B BO3MOKHOCTH IO3HAHHUS YEIIOBEKOM >KHBOI IIpUpOABI,
H€06XOI[I/IMOCTI/I 6epe>1<H0ro OTHOIICHHUA K Heﬁ, CO6J'IIOI[€HI/IH STUYCCKUX HOPM IIPpU IPOBCACHHUU

OMOJIOTNYECKHUX MCCIICIOBAHUM;

OCO3HAHUE LIEHHOCTH OMOJOTMYECKUX 3HAHUMU JJISl TMOBBIIICHUSI YPOBHS 3KOJIOIMUECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN M YMEHHIl B MOBCEIHEBHOM >KU3HU JUIS OLCHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIEGHUIO K OKpYXKaromieil cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHUN.

B cucteme cpennero obmero odpazoBanus «buosorus», nuzydaemasi Ha 6a30BOM YpPOBHE,
ABIISETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MPEIMETHOW o01acTu

((ECTGCTBGHHO-HayT-IHI)IG MpEeaAMCETBD».

Jiist u3y4ueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH HaykaMu, (uiocodueit, 3THKOH, 3CTeTHKOM W mpaBoMm. Ponb Ouonoruu B

bopMHUPOBaHUH COBPEMEHHON HAy4YHOW KapTUHBI MuUpa. CucTemMa OMOJOTUYECKUX HAYK.

MeTtoap! TO3HAHMSI )KUBOU MPUPOIBI (HAOII0IeHNE, DKCIIEPUMEHT, OTTUCAaHUE, U3MEpPEHNEe,
KJaccuukanms, MOJETMPOBAaHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoptpetst: Y. Jdapun, I'. Mennens, H. K. Konbuos, J[x. Yorcon n ®@. Kpuk.

Tabauiel U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBIY.
JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[MpakTnueckass padora Ne 1. «lcnonp3oBaHuEe pa3NMYHBIX METONOB IPH HW3YYECHUU
OHMOJIOTHYECKUX OOBEKTOBY.



Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHusi Ouojoruu. OTIMYue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OwocucTeM W WX pa3zHOOOpa3ue. YPOBHHU OpraHu3aIllMud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHbIM,  TKAaHEBbIM,  OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpauuu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HM», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOIBI».

O6opynoBanue: Mmoaens Momekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUHN COCTaB KIJICTKH. XUMHUYECKHE QJICMCHTBI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJILHBIC BEIICCTBA.

qDYHKHI/II/I BOObBI U MI/IHepaJ'II)HI)IX BCIICCTB B KIJICTKEC. HOHI{Cp)KaHI/Ie OCMOTHYCCKOT'O
OastaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKY bl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M UYETBEPTUYHAS CTPYKTYpa). XHUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

depmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otinuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCUpr003a), Iucaxapuibl (caxaposa,
JIaKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToio3a). buomornyeckue QyHKIUN
YTJIEBOIOB.

Jlununel: Tpuraunepuasl, Qochonunuael, crepounsl. [mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkumu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenne u ¢yukiun JJHK. Crpoenne u ¢dynxunuum PHK. Bunet PHK. AT®: ctpoenue u

byHKIMN.



[uTonorus — Hayka o kJetke. KierouHas teopus — mpuMep B3aUMOJICUCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUEHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue IpU3Haky KJIETOK: 3aMKHYTasi HapyKHasl
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CucTeMa CHHTe3a Oelka.

Tunsl KIETOK: JyKapuoTHYecKas U Ipokapuoruueckas. OcoOEHHOCTH CTpPOEHUs
MPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIETOYHAS CTCHKA, TTMKOKAIMUKC, WX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHKknuu. lluTormnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUIbI KJIETKU: MUTOXOHIPHUH, IIACTUABL. [Iponcxoxienne MUTOXOHAPU 1 miacTul. Buss
wiactua. HememOpaHHbIE OpPraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIH,
pecHUYKH, KryTuku. OyHKIIMU opraHou10B KJIeTKH. BritoueHus.

SAnpo — perynasTopHblii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHUH, AJPBIILIKO. XPOMOCOMBI.

TpancnopT BEeIECTB B KIIETKE.
JdeMoHcTpamum:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKHX DJIEMEHTOB B  HEKHBOU IprupoacH»,
«PacnpeneneHHe XUMHYECKHUX 3JIEMEHTOB B KHBOM IIprupoacH».

Tabnauiel u cxemsl: «llepuonnyeckas Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MoJieKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynel AT®», «CtpoeHne dykapuOTHUECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHEe pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABD», «JIUmuasn.

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME Ul NPOBEIEHUS HAOIIOJICHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 1. «M3ydyeHne KaTaIUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl)y.

JlaGoparopnast pabora Ne2. «M3ydyeHue CTpOEHHs KJIETOK pacTeHUil, *UBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. KuzneneaTeJLHOCTh KJIETKH.



OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH  OOMEH) H
JTUCCUMMJIIALINS (SHEPTeTHYECKUt 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TMpoIiecca MeTadbonusma. Posb
3aKOHOB COXpaHCHU BCIICCTB U SHCPIrur B IOHMMAaHUN MeTa60JII/13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pons GepMenToB B 00MeHe
BEIIIECTB M MTPEBPAICHUH YHEPTHH B KIICTKE.

dotocunte3. CseroBass W TeMmHOBas (a3bl (QoTocuHTe3a. Peaknuu (orocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS XKU3HU Ha 3emiie. BriusHue ycnoBuit
cpenibl Ha GOTOCHHTE3 U CITOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIINE OakTepuH. 3HAYCHUE XEMOCHHTE3a ISl JKU3HU Ha
3emuie.

OHepreTnyeckuii oOMeH B  KieTke. PaciueruieHume  BeIIeCTB, BBIJICIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHEpreTuueckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucnoponHoe okuciaeHHe, WIM  KIETOYHOe jbixaHue. OKHCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknum marpuunoro cuHTe3a. [enermueckas wunpopmamms u JHK. Peanumzamus
reHeTH4ecKoil nHdopmanuu B Kierke. ['eHeTMueckuil Ko U ero cBoicTBa. TpaHCKpunuus —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oelnka.

Hexnerounsle ¢opmbl ku3Hu — BuUpychl. Mcropus otkpeitus BupycoB (/.
W. UBanoBckuif). OCOOEHHOCTH CTPOEHHS W KU3HEHHOrO IMKJIAa BUpycoB. bakrepuodaru.
bonesnu pacteHuii, UBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycamu. Bupyc nMmyHoaedpuura
yenoBeka (BUY) — Bo3Oynutens CIIM{a. OOpaTHas TpaHCKpHUIILUS, peBepTa3a U HMHTErpasa.
[TpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.

JdemoHcTpauuu:
IMoptpetst: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsizes.

Taban1sl u cXeMbl: « THIIBI ATAHUS, «MeTaboau3my, «MuToxoHApUSS»,
«JHepreTnueckuii oomen», «Xmopormiact», «Dortocuntes», «Ctpoenue JJHK», «Ctpoenue u
dyHKIMOHUpOoBaHue TeHa», «CuHre3 Oenmka», «l'eHernueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHBId 1wmka Bupyca CIIWa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmnkanun «Y asoenune JJTHK u Tpanckpumnusy, «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nmki, uiaM >KU3HEHHbIM WK Kietku. MuHtepdaza u mmros. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peaknus marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuoTHIl. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE



Ha60pBI. XpOMaTI/II[bI. HI/ITOHOFI/I‘-IGCKI/IC OCHOBLI Pa3MHOXKXCHUA U UHAUBUAYAJIBHOI'O PA3BUTHSA
OpPTraHU3MOB.

Henenue knetku — Muto3. Ctagun muto3a. [Iporeccsl, npoucxoasinne Ha pa3HbIX CTaAUSIX
MHUTO3a. BUOIOrnYecKu CMBICII MUTO3a.

[Tporpammupyemasi rubesb KJIETKU — aloITo3.

@opmBl  pPa3MHOXKEHHUS OpraHM3MOB: Oecrosioe M mojoBoe. Buuel Gecronoro
pPasMHOXKEHUS: JeJICHHE HAJABOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTMBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHUe s
CEJICKLIUU.

ITonoBoe Pa3MHOKCHHUE, €TI0 OTJIMYUA OT Oecmooro.

Metiio3. Craguu wmeitosza. [Iporeccsl, npoucxonsdime Ha cTagusx Menosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaYEHUE MeH03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BEIE *Kene3bl:
CEMEHHHUKU U sSM4HUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30up,
AWIEKIeTKa) — crepmaroreHe3 W  oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SUIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHANIbHOE pPa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKHBOTHBIX: JAPOOJIGHUE, TacTPYIISIHSA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHSI: MPSIMOE,
HenpsiMoe (JIM4rMHOYHOE). BinsHue cpelnpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJEHHBIE YPOJICTBA.

Poct u pa3zsutne pactennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHA.

JdemoHcTpaumnu:

Tabauiet u cxembl: «DopMbI pa3MHOKEHHUSI OPTAaHU3MOBY, «J{BOWHOE OIJIOJOTBOPEHHE Y
IIBETKOBBIX PacCTeHUI», «BereraTuBHOE pa3MHOKEHHUE pacTeHUNY, «JleeHne KieTku 0akTepuin»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbli HMKI», «Perukanus
JHK», «Mutos», «Meiosy, «IIpssmoe u Henpsimoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKONMUTAKIIUX
1 4yesoBekay, «OCHOBHBIE CTAJIMU OHTOTEHE3a.

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOIUTAIOIIETOY,
«SlinexieTka MIEKOMUTAIoIIEeroy, «KapunoknHes B KJI€TKaxX KOpeIKa JIyKa», MarHUTHAsI MOJIEITb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHoii XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIykKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHass pabota Ne4. «M3yueHHE CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MHKpOMpenapaTax.



Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuUTHs TeHETHMKU. Poib murTosoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOrMYECKHM, IMTON€HETUYECKUH, MOJIEKYISPHO-
reHetuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH  HACJENOBaHUS  IPU3HAKOB,  yCTaHOBJIEHHble [ MeHuenem.
MounoruOpuaHoe ckpenmBanye. 3aKoH equHOo00pasusi THOPUA0B MEepBOTo MokoseHus. [IpaBuio
JOMMHHUPOBaHMsI. 3aKOH paclleIuleHus Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHATU3UPYIONIEe CKPEIIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CHGHH@HHOG HACJICAOBAHUC IIPHU3HAKOB. Pabora T. MopraHa o CHCIUICHHOMY
HaCJICAJOBaHUIO I'CHOB. HapymeHHe CICIJICHHUA I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThIl.

I'eneTuka momna. XpOMOCOMHOe OIIPCACIICHUC I10JI1a. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTCpOraMEeTHBIC OPraHU3MBbI. HaCHCHOBaHI/IC IMPU3HAKOB, CHCIJICHHBIX C
I1OJIOM.

N3menunBOCTh. BUibl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HACIIEACTBEHHAsA. POJIb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHMBOCTH.
Bapuanvonsslil psa 1 BapuanvoHHast kpusas. Hopma peaknuu npusHaka. KonmyecTBeHHbIE U
Ka4deCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHast, My reHOTUIIMYECKAs, I3MEHUUBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccugukaiuss MyTaluid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
NPUYMHBI MyTalil. MyTtarensble (akTopbl. 3aKOH FOMOJIOTMYECKHUX PSAOB B HACJIEACTBEHHON
n3MmenunBocty H. . BaBuiosa.

BHCH,Z[CpHaH HaCJICICTBECHHOCTh U U3MCHYNBOCTD.

I'eneruxka denmoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEealOTUYeCKUl, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKUH, MOIEKYISIPHO-
reHetnyeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIIA: MOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHKE, B ToM uucie ¢ nomorpio [11[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBeKa: TeHHbIe Oone3Hu, OO0Ne3HW C  HACIEACTBEHHOM  MPEApacIonoKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHTIMTIBI 3M10pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, TPO(DHUIAKTHKA W JICUEHUS TeHETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAICHUH U JICUCHUHN TeHETHYECKUX 3a00JICBaHUH YeTTOBEKa.



JdemoHcTpaumu:

Hoprpetst: I'. Mernens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBniios.

Tabnuibl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYeCKass OCHOBa», «3aKOH YHUCTOTBHl TaMeT»,
«/lurnbpunnoe ckpernmBanue», «lUTONOrHYEeCKHe OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUSI,
«Mero3», «B3auMoIeliCTBUE aJUIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUI, J)KUBOTHBIX U
yejoBeka», «l'eHeTuka Moja», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIJIEHHOIO C IOJIOM,
«KapuoTunsl YenoBeka © IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaudukamoHHas
W3MEHYHMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymm KpoBu», «MyTalmoHHas
W3MEHYHUBOCTBY.

Oo6opynoBanue: MoAenu-anminkauun «MoHorubpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEY», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbLIbEB U OKPACKU Telna), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble M IPaKTHYeCKUEe padoThI:

JlabopaTtopHnas padota Ne 5. «3yuenue pe3ynbTaToB MOHOTUOPUAHOTO M JUTHOPUIHOTO
CKpEILIMBaHUS y IP030(HIIbl Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaboparopHas pabota Ne 6. «M3yuenrne MoauduKanOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BapHAIIMOHHOTO Psia U BapUAIIMOHHON KPUBOI.

JlaGopatopHass pabGora Ne7. «AHanu3 MyTauuil y JApo30¢uiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[IpaxTuueckas padorta Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa ¥ Ipolecc. 3apOKICHUE CENEeKIMH M JAoMecTukanus. Yuenue H.
U. BaBuioBa 0 ILeHTpax HPOUCXOXAEHHS W MHOrooOpasusi KylIbTYpPHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCOBbI M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3kopoacTBEHHOE CKpelBaHue — MHOPUAMHT.
Yucras nuaug. CKpelnBaHie YUCThIX TUHUN. ['eTeposuc, unm rudpuHas cuina. HepoacrsenHnoe
cKkpemuBaHue — aytOpuaunr. OtaanénHHas ruOpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W IOJIy4YeHUE IOJIMILUIOMAOB. JIOCTMKEHHMS CENEKUUHM pACTEHUM, XUBOTHBIX H
MHUKPOOPTaHHU3MOB.

buorexHomorus kak oTpaciap MPOU3BOJACTBA. ['€HHas HMH)KEHepusa. OTambl CO3/IaHUS
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Kinerounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHMe BBHICOKOIIPOIYKTUBHBIX



CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M ITHYecKue mpodiembl. MO —
TFeHETUYECKU MOAU(PULIUPOBAHHBIE OPraHU3MBI.

JleMOHCTpALINH:

[optpetsl: H. U. BaBuiios, U. B. Muuypun, I'. I. Kapneuenko, M. ®@. NBaHoB.

Tabmuubl 1 cxeMbl: kKapta «LleHTpbl MPOUCXOXKACHUS W MHOr000pasus KyJIbTYPHBIX
pactenuit», «llopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborel akamemuka M. @. UBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl W KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBanue: MyJISDKU TUIOAOB M KOPHETIONOB TUKUX (POPM U KYJIBTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbBIE PACTCHUS.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Okckypeust «OCHOBHbIE METOJbI U JIOCTHXKEHMS CENEKLIMU PACTEHUH W JKMBOTHBIX (Ha
CEJICKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJTIOLIUOHHAA OUOJIOTHSA.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPUS U €€
MeCTO B OMOJIOTUU. BiusiHIE SBOIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerensctBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B AJICOHTOJIOTUYECKOM JIETOMHCH, IEpexoiHble popMbl. buoreorpadpuyeckue: cXoICcTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs SMOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomrormonHass teopus Y. JlapBuna. IIpennochulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBOKyIe  CWJIBI  DBOJIIOIIMKM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIPH
OTPAaHMYEHHOCTU PECYpCOB, HEOMpeNeNéHHas W3MEHYMBOCTh, OOpb0Oa 3a CylIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Boonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_II/ISI KakK €JUMHHIa BUJa U 5BOJIOLIUH.



JIBrokymue cuiibl ((pakTOpbl) SBOJIONMHM BUAOB B MPHpOAE. MyTallMOHHBIA MPOIECC U
KOMOWHATHBHAS HF3MEHYHBOCTH. [10My ISIIOHHBIC BOJIHBI U Apeii( reHoB. 3011 1 MUTparms.

EcrectBeHHbI 0TOOp — HampaBistoiuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucmocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJbTat IBOONNU. [IpruMepsl MpUCIoco0IeHMIA
y opranuzmMoB. ApoMop(h03bl U U0 TAIIHH.

Bun u Bumgoo6paszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHuecKoe.

Maxkposomornusi. @opMbl 3BONIONUH: (QuUiIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
napasuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue OT  HECIMEeUUATU3UPOBAHHBIX MIPE/IKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadarusl.

JdeMoHcTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mrosnep, A. H. CeBepros.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJbllIH
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpazue coproB pacteHuil», «MHoroo0Opasue mnoposa
JKUBOTHBIX), «ITomynsiiumy, «MyTtanuoHHas U3MEHYUBOCTbY, «ApoMopdo3bI»,
«Mnnoanantanmmy, «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectsust Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6ODVI[OB8.HI/IGI KOJUICKIUA HACCKOMBIX C pa3JIMYHbIMHA TUIIAMU OKPACKH, Ha6op IJI0J0B U
CEMsH, KOJITICKIUA ((HpI/IMepBI 3alllUTHBIX HpI/ICHOCO6HeHI/II71 Y KUBOTHBIX», MOJICJIb «OCHOBHEIE
HaIlrpaBJICHUA 3BOJIIOIUN, 00BEMHAS MOACIb «CTpOGHI/IC T'OJIOBHOI'O MO3ra IT03BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kouiekius «DOpMbl COXPAHHOCTH HCKOIMAEMbBIX
JKUBOTHBIX U pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HopMa,
MyTalu (GOpMbI KPBIIILEB U OKPACKHU TENa).

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuUe BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHass pabota Ne?2. «Omnmcanwe TPHUCTIOCOOJCHHOCTH OpraHu3Ma # eé
OTHOCHUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.



JloHayuHbIe TIpeICTaBICHHS O 3apOKICHUH KU3HU. HaydHble TUIIOTe3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOMOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE IMOTBEPKICHUE XUMUYECKON
sBosronnu. HavaneHble aTamnsl Onosorndeckoit sposmroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH M UX HBOJIOIUSL.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazBuTue xxu3nu Ha 3emiie 1o 3pam u nepuojiam. Karapxeii. Apxeiickas u mpoTepo3oiickas
spsl. [1aneo3olickas spa u €€ nepuo/Ipl: KeMOPUHCKUI, OPJJIOBUKCKHNA, CHITYPHICKHNA, T€BOHCKHH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.
Kalino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara M IeoJOoru4eckux IpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLUU
PAaCTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHU 1 )KUBOTHBIX. [losiBIeHue, paciser
Y BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOTonnd. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIbI OPTaHU3MOB.

9BOJ’IIOI_[I/I$[ YCJIOBCKA. AHTpOHOJ'IOl"I/ISI KaK Hayka. PaszButue Hpe,I[CTaBJ'IeHI/Iﬁ (6]
MMPOUCXOKICHUHN YCIIOBCKA. MeTtobl HU3YYCHUS aHTPOIIOI'CHE3a. CXO,Z[CTBa " pas3jinduAa 4CJIOBCKaA
U JKUBOTHBIX. CHCTEMAaTHYSCKOC IT0JI0KECHUE YSIOBEKA.

JBwxkymue cunbl (pakTtopsl) aHTpororeHesa. HacieacTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHNUE,
peyb.

OcCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YeTOBEK yMebli,
Yenosek npsaMmoxondimui, YenoBek HeaHAepTanbCckui, YenoBek pasymubld. Haxonku
MCKOIIAeMbIX OCTATKOB, BPEMsI CYILIECTBOBaHUS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH IIPEICTAaBUTEIICH YeTTOBEYECKUX PaC K YCIIOBHSIM CyIIeCTBOBaHUsA. EnMnHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpanum:
Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxeMbl: «Bo3HukHOBeHHE COTHEYHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kiuetka», <«OKuBoTHas kineTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeUecKre pach».




ObopynoBanue: myispku - «[IpoucxoxkaeHue yenoBeka» (OFOCTBI  aBCTPAIONMTEKA,
MUTEKAHTPONa, HeaHJepTallblla, KPOMAaHBOHIIA), CICTIKH WM M300pa)KCHUsI KAMEHHBIX OpYIUi
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KOJUIEKIHsT «DOPMBI COXPaHHOCTH HCKOIIAEMBIX JKUBOTHBIX M PACTCHUIN.

JlaboparopHble U NpaKkTHYecKue padoThbl:

[Ipaktrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM U KUBOTHBIX B
KOJUICKIIUSX ).

DKcKypeust «IBOMIONHS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN MU
KpaeBeaueCcKuil My3eil).

Tema 3. Opranu3mbl U OKpPYKAKIIAS cpeaa.

OKkojorusi Kak Hayka. 3ajaud W pas3fesibl 3KOJOTMU. MeToabl 3KOJOTHYecKUX
UCCJIEIOBAaHHM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3]yIlIHas,  IOYBEHHas,
BHYTPUOPIaHU3MEHHAsL.

Okonoruveckne ¢akropsl. Kimaccuduramus sxomorndeckux (akTopoB: aOMOTHUYECKHE,
OMOTHYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnueckue  (QaxkTophl:  CBET, TeMmIeparypa, BiaxHocTh. doTomnepuonusm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKkTOpOB. bruojornueckue puTMsl.

buornueckne ¢dakropel. Buapl OHOTMYECKMX  B3aMMOJIEHCTBMIA: KOHKYpEHLH,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJIEHCTBUI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTHUKU Nomynsuud. OCHOBHBbIE TIOKAa3aTeNU MOMYJISINU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YHUCJIEHHOCTHU NOMYJIALMU U €€ PeryIIsiusl.

JdemMoHcTpanum:

Hoptpertsl: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuuel u cxemsl: kKapta «[Ipupoansie 3006 3eminy, «Cpesl 0OUTaHUST OPTaHU3MOBY,

«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyhenbkn», «llumessie nenmu».

JlaGopaTopHble U NPaKTHYECKUE PadOThI:

JlabopaTtophas pabota Ne 3. «Mopdomornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oouTaHU Y.



JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktruyeckas padora Ne 2. «[loxcu€r IIIOTHOCTH MOMYJISAIHMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo011ecTBa M YKOJOrHYeCKHe CUCTEMbI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
HPOCTPAaHCTBEHHAs, Tpoduueckas (numesast). Bunsl-nomunanTtel. Cs3u B OHoIIeHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonartue o0 skocucreme M OHOreoneHo3e.
OyHKIMOHANbHBIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHUAbL: MPOAYKLUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJsnusl, pazsutue. CyKieccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. IKOCHUCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. bruomorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak (akrop yctonuuBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'paHuilpl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN100aTbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoThl BemiecTB M OHOT€OXMMHUYECKHE ITMKJIBI DJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTpPOINIOreHHbIE U3MEHEeHHS B Onocdepe. [ modbansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue Npupoisl U yenoseyecTBa. CoxpaHeHHe OnopazHO00pa3us Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdemoHcTpaumnu:
Ioprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepnanckuid.

Tabnuiet u cxembl: «[lumeskie nenny», «buoneHos3: coctaB u cTpykTypay, «lIpupoanbie
coobmiectBay, «llemn mmraHUsY, «OKOJIOTHUEcKas mNupamMuaa», «buocdepa W UEIOBEK»,
«DKocHucTeMa MUPOKOTUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoIeHo3 BogoEmay,
«ArporieHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha NpUpOAYy», «Baxkuenmue
VCTOYHMKHU 3arps3HEHUs BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHEHIIas COCTaBIIAIOLIAS
ouochepnr», «DakTopel gerpamanuu  nouBy, «llapHukoBBI  ApdekT», «DakTopbI




PaInoaKTUBHOTO 3arpsi3sHeHus: Onocdeprl», «O0mas crpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Omocdepe»,
«KpyroBopoT a3ota B mpupoae».

O06opynioBaHue: MOJIEIb-ANTIITHKAIHS «Tunuunble OMOIICHO3bI», repoapwuii
«PactutenpHble  cooOmiecTBay, Koiutekuuu — «buonenos», «BpemuTennm — BaKHEWIINX
CENIbCKOXO3SHCTBEHHBIX KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPYIIIaM oJHOTO BHa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarOTCAd TpeOOBaHUSA K pe3ysbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTPaMM CPEIHETo 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX DPE3YIbTAaTOB OCBOCHMs INpeamera «bHoJIOTHs» BBIIEICHBI
CIIEAYIOIIME  COCTAaBJIIOIIUE: OCO3HAHUE OOy4YarOmMMUCS  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HaJIMYMe MOTHMBALMU K OOYYEHHUIO OHMOJOIMM, LeJIEHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOrMYECKOr0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTh 00YYaOLUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYLIUMHU CHCTEME OMOJIOTHYECKOTrO
00pa30BaHus, HATMUUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IEJTH U CTPOUTh
JKU3HEHHBIE TJIAHBI.

JImaHOCTHEIE PE3YyIbTAaThl OCBOCHUA IPEIAMETA «bnonorusy JOCTUT'alOTCA B C€IHWHCTBEC
yueOHOM M BOCIUTATENHHON NEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKUMU
COOUOKYJIIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPa3BUTHUS, Pa3BHUTHUA BHYTpeHHeﬁ MMO3nIUn JIMYHOCTH, IMaTPUOTHU3MaA,
YBAKECHUS K 3aKOHY U INPABONOPSIKY, YEJIOBEKY TpyAa M CTAPLIEMY IOKOJEHUIO, B3aUMHOIO
YBaXEHUs, OEpe)KHOr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS yUeOHOTO mpeaMeTa «buoorus» JOHKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacHIMpEeHHUEe KU3HEHHOTO OMbITa U OMbITa AESITEIBHOCTA B MPOLECCE peain3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:



1) rpaIaHCKOr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYyYaIOMIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX IIpaB M O0OsA3aHHOCTEH, YBa)K€HUE 3aKOHA MU
IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPHU CO3/IaHUMU YUEOHBIX ITPOEKTOB,
pelIeHnH y4eOHBIX U IT03HABATEIbHbIX 3a/]ay, BHIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CII0COOHOCTD OIIpCACIIATH CO6CTB€HHYIO INO3UIIMIO II0 OTHOHIICHHUIO K ABJICHHAM
COBpeMeHHOﬁ JKU3HHU U O0BACHATH eé;

YMCHHC YUUTBIBATD B CBOHX HeﬁCTBHHX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IMOI[€I\/JICTBI/I$I JHOI[CfI C pasHbIMUA y6e)KIIeHI/I$IMI/I, KYJbTYPHBIMH LHCHHOCTAMHU U COLMAJIbHBIM
IIOJIOKCHUEM,

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCC COBMCECTHOI'O BBIIIOJIHCHUA y‘le6HbIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aJa4d, YBaXUTCIIbHOTO OTHOWICHUA K MHCHHUIO

OIIIOHCHTOB ITpH O6CY)K,Z[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrHYECKOT0O COACPIKAHUS

T'OTOBHOCTD K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ JCATCIIBHOCTH

2) NaTPUOTHYECKOT0 BOCIIUTAHMS
c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoamnHONM, ropaocTu 3a CBOM Kpaid, CBOIO

Ponuny, cBO SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuuy;

LICHHOCTHOE OTHOLIEHWE K MPHUPOAHOMY HACIEAMI0 U IAMITHUKAM IIPUPOJBI,
JOCTHKEHHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTbh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHE
OuosIorry, MOHUMAaHUS 3HaUYEHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U

COBPEMEHHOTO O0IIECTBa;

HHefIHafI Y6e)KjléHHOCTB, TOTOBHOCTD K CIIYKCHHIO U 3alIIUTEC OTe‘-IeCTBa, OTBECTCTBCHHOCTH
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSI:

OCO3HAHUC NYXOBHBIX I_[eHHOCTefI pOCCHfICKOI‘O HapoJa;



c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHHUEC JIMYHOI'O BKjIaJga B IIOCTPOCHUE YCTOP'I‘II/IBOFO 6yz[ymero;
OTBCTCTBCHHOC OTHOHIICHUEC K CBOMM PpOJUTECIIAM, CO3JaHHKO CEMbM Ha OCHOBE

OCO3HAHHOTO MPUHATHS IIECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAJUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

OCTECTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAaYyYHOT'O U TEXHHUYCCKOI'O
TBOpYUECTBA, CIiopTa, TpyAaa, 06H_IeCTB€HHLIX OTHOMGHHﬁ;

MOHMMAaHNE AYMOLIMOHAJILHOTO BO3ACUCTBUS JKUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTBb K CaMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMIJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

S) puznueckoro  BocnuUTaHus, (POPMUPOBAHUSI  KYJBTYpPbl  310POBbA U
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

MMOHMMAaHUE U pealih3als 3JJ0pOBOro u 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI U OTbIXA,
perynsipHasi (u3uMYecKas aKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE LEHHOCTH MPaBUJI WHIUBHIYaJbHOTO M KOJJIEKTUBHOIO O€30MacHOro
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOJCH;

OCO3HaHUE MOCJIEJCTBUI U HENPUITHUS BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUs aaKorous,
HapKOTHUKOB, KYpEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:
TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;
TOTOBHOCTh K  AaKTHUBHOM  JEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBHOU

HaITpaBJICHHOCTH, CIIOCOOHOCTH HHULIUHUPOBATH, IJIAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJIHATH
TAaKYyHO OCATCIIbHOCTD,



MHTEpeC K pa3indHbIM chepaM mpodecCHOHANBHOM JeATEIIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaaTnu30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPA30BAaHUIO Ha MPOTSHKEHUM BCEH
JKU3HU,

7) IKOJOI'H4Y€CKOro BoCriMTaHus :

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPO/IEC KaK HCTOUHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHNUS;

IIOBBIIICHNUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06peTeHI/Ie OIIbITa INIAHWUPOBAHUSA
IMMOCTYIIKOB U OLICHKU UX BO3MOXKHbBIX HOCJ'IG)ICTBI/Iﬁ JUIA OKI)Y)KB.IOH_IGI‘/‘I CpCabl;

0CO3HaHME TII00aIBLHOrO XapaKTepa 9KOJIOIrH4CCKHUX HpO6J’ICM u HYTeﬁ HUX pCLICHUS;

CIIOCOOHOCTH HMCIIOIb30BaTh MPHOOpPETaeMbIe ITPU N3YYCHUN OMOJIOTHH 3HAHHUS U YMEHHS
IpU pEHICHUH TMPOOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONONB30BaHIEM (COOIIOAeHNE
NpaBWJI MOBEJCHUS B NPHPOJIC, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMaX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTHBHOE HEIpUATHE ACUCTBUM, NMPUHOCAIIMX BpEJ OKpPYXKAlOLEH NPUPOAHOU cpene,
yYMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JIEUCTBUN U NPENOTBPALLATD UX;

HAJIMYKAE PA3ZBUTOrO SKOJOTMYECKOTO MBINUIEHUS, 3KOJIOTMYECKON KYJIBTYPBI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIBHOW ITPAKTUKE, TOTOBHOCTHM K YYacTUI B
MPAKTUYECKOU JIESITETBHOCTH AKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YN TATEIbCKOMU KYJBTYPBI KaK CpCICTBA B3aHMMOJCHCTBUS
MCXKAY JIOABMU W ITO3HAHUW MHPA,

MOHMMaHHUE CeUu(PUKU OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpY)KalolieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

YGG)KI[éHHOCTL B 3HAYMMOCTH OMOJIOTHMU JUIA COBpGMCHHOfI OUBHIIN3allUN: obecneyeHns
HOBOI'0 YPOBHSA pa3BUTHA MCIUIIMHBI, CO3AaHUC TCPCIICKTHBHBIX GI/IOTCXHOHOI‘I/Iﬁ, CIIOCOOHBIX



pematb pecypcHble MpoOIeMbl Pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTEH BBIXOJA U3 III00AIBHBIX
9KOJIOTHYECKUX MPo0sieM U o0ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCTIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIEH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PAaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAJIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoil pu U3y4eHUN OUOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, UCIOJb3yEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJydyaeMmble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBIICHUN
OKPY’KAIOIIET0 MHUpa M MPOUCXOJAIMX B HEM M3MEHEHUH, YMEHHE JeiaTb OOOCHOBAHHbBIC
3aKJIIOUYEHUsI Ha OCHOBE HAy4yHbIX (DAaKTOB M HMMEIOMIMXCSA JAaHHBIX C LEJIbI0 MOMy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS AJI pelICHUA
Hp06JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

OCO3HAaHUEC II€CHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHUU 110 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenu(uKy METOA0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, IHEPIHs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (103HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00ECIeUnBaOIINE
dopmupoBaHre (YHKIIMOHAIBHONW T'PAMOTHOCTH M COLMAIIbHOW KOMIETEHIIMH O0YYaroluXxcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHbIE JAEHCTBUS B IO3HABATEIBHOH H
COIIMAIbHON NPAKTHKE.

MeranpeamMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBJIa):[eHI/Ie YHuBEpCaJdbHBIMU y‘lEﬁHBIMI/I N03HABATEJIbLHBIMHY JA€iiCTBUSIMM:



1) 6a3oBbIe JornYecKue AeificTBHs:

CaMOCTOATENILHO (hOpMYIMPOBaTh M aKTYaJIHM3UPOBATH IPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIB30BATh IIPU OCBOCHMM 3HAHWH NPHEMBI JIOTHYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOIMYECKHX
HOHSATHHN (BBIICIATH UX XapaKTepHBIC TPU3HAKHU, YCTAaHABIMBATH CBSI3H C IPYTUMH HOHSATHIMH);

OIIPCACIATE LCIW ACATCIBHOCTH, 3aJaBasd IapaMCTPbl M KPUTCPHUHU HX AOOCTHXKCHUA,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C IIOCTABJICHHBIMU LCISAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS I OObSICHEHUS (AKTOB U SBICHHUH KUBOH
IIPUPOJIBL;

CTPOUTb JIOTUYECKUE PACCYXKJIEHUS (MHAYKTUBHBIE, NEAYKTUBHbIE, [0 aHAJIOTHH),
BBISIBJISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3AKJIIOUYECHUS;

MIPUMEHATh CXEMHO-MOJICIIbHBIC CPEICTBA JJIA MPECTABICHUS CYIICCTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4aeMbIX OMOJIOTMUYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHIl Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabarbIBaTh IUIaH pelIeHUs NpoOJIeMbl C yUETOM aHaAIN3a UMEIOLINXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PE3YJIILTATOB LCIIAM,
OILICHUBATL PUCKU HOCJ'Ie,Z[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPAUHHUPOBATH W BbIIIOJHATH pa60Ty B YCJIOBUAX PCAJIBbHOI'0, BUPTYAJIBHOTO U
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX HpO6J'I€M.

2) 6a30BbIe HCCIeI0BaTeILCKIE JeHCTBHA:

BIIQ/IETh HABBIKAMU Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOW AESITeNbHOCTH, HABBIKAMH
pazpeiieHusi mpoOaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pElIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHMUS;

HCIIOJIb30BATh PA3JIMYHBIC BHUAbBI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOT'O 3HAHHA, €TI0
HHTCpIIpCTAllNH, npeo6pa30BaHH}o U NPUMCHCHUIO B y‘-Ie6HBIX CUTyaludax, B TOM YHCJIC IIPpU
CO3J1aHNuHN y‘Ie6HI)IX " COLMAJIBHBIX IMTPOCKTOB,

(hopMHUpPOBATh HAYYHBIN THIT MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBHIMHU
MOHATUSAMH U METOJAMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpA30BaTEIBHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;



BBISIBJISTh TPUYUHHO-CIIECTBEHHBIE CBS3M U aKTyaJU3UpOBaTh 3aJayy, BbIABUTATh
TUIO0TE3Y €€ peleHus, HAXO0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOJAC PCHICHHUA 3adadyu pPE3yJbTaTbl, KPUTHYCCKU
OLCHUBATh UX NOCTOBECPHOCTD, IIPOIHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHUAX;

JaBaTb OLCHKY HOBBIM CUTYyallUsIM, OLICHHUBAaTb HpHO6peTéHHBII>'I OIIBIT,

OCYILIECTBIIAThH 1IEJCHANPABICHHBIN MOMCK MEpeHoca CPeJCTB U CIIOCOOOB ACHUCTBUS B
npodeccCuoHaNbHYIO Cpeay;

YMCTb IEPECHOCUTD 3HaHUA B IMO3HAaBaTCJIIbHYIO n IMPAKTUYCCKYIO obnactu
KHU3HCICATCIIbHOCTH,

YMETbh UHTEIPUPOBATh 3HAHMSI U3 PA3HbIX IIPEIMETHBIX o0acTel;

BbLJIBUI'aTb HOBLIC HJCH, NPCjiaratb OPUTHHAJIIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTb
HpO6JICMBI " 3aJia4u, JOIMTYyCKAIMHNE AJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(MOpMaImu (Tekcre yueOHOTO mocolus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BHUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHSATh pa3IMYHbIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

HpI/IO6p€TaTI> OIIBIT HCIIOJIB30BAaHMH I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCITOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (QOpMY IMpeAcTaBiICHUS OHOIOrMYecKOn
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYToe);

WCIONIb30BaTh HAYYHBIA $I3bIK B KAueCTBE CpEJCTBA MpU paboTe ¢ OMOIOTHYECKOU
nH(popMmaIen: MPUMEHITh XUMUYECKUe, (PU3NYecKrne M MaTeMaTUYeCKHe 3HAKW U CHUMBOJIHI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HAaBBIKAMU pACIO3HABaHWS M 3aIluThl HMHpOpMamuu, WHOOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH.

OBJIa[leHI/Ie YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JeHCTBUSIMHU:



1) o01menue:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM TUCKYCCHH I10 CYHICCTBY O6CY)KI[8€MOI71 TEMBbI (YMeHI/Ie 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCJIIbBHO BBIIIOJIHCHUS npenﬂaraeMoﬁ 3ala4i, YUYUTbIBAaTb HHTCPCChI U
COIJIaCOBaAHHOCTDb HO3I/II_II/II71 JAPYIrux y4aCTHHUKOB Arajiora ujinu ,Z[I/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aanLIe cpeacrBa O6I_HCHI/IH, INIOHUMAaThb 3HA4YCHHC COLHAJIBHBIX
3HAKOB, NPCAIIOCBIIIOK BO3BHUKHOBCHUS KOH(l)HI/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDb KOH(bJII/IKTLI n
BECTHU IIEPETOBOPLI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOaMH OOIEHUS U B3aWMOJEUCTBHUSA, OHUMATh HaMEpPEHUs
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHHE K COOECeIHUKY U B KOPpPEeKTHOU (opme

(bopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BépHYTO N JIOTUYHO H3Jlaratb CBOKO TOYKY 3pCHUA C HCIIOJIb30BAHUCM A3BIKOBBIX
CpCaACTB.

2) coBMeCTHAsl AeATeJbHOCTD:
IIOHUMAaTh U MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MpH
pemeHny OGMoI0rnYecKor mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX

dbopM B3aMMOICHCTBYS IPU pELICHUH YueOHOM 3a/1auH;

BBI6I/IpaTB TEMATUKY U MCTOJAbI COBMCCTHBIX JIEUCTBUI C y‘{éTOM O6H.[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJI0r0 4JIeHa KOJIJICKTHUBA,

[IPUHUMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN

Y4aCTHHKOB, O6CY)KI[3TL PE3YJIbTAThI COBMECTHOM pa6OTH;

OLIEHUBATh KaueCTBO CBOETO BKJIA/la U KAXJIOTO YYaCTHUKA KOMaH bl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEH C MO3UIHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATE MO3UTHBHOC CTPATECTHYCCKOC IIOBCACHHWEC B Pa3jIMYHBIX CHUTYyallUAX,
MMPOSBJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATUBHBIM.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:
1) camoopranusanms:

HCIIOIL30BaTh OHOJIOTHYECKHE 3HAHUS JJIs1  BBIABJIICHUA HpO6J'IeM U HUX PCIICHHA B
JKHN3HCHHBIX 1 y‘ICGHLIX CUTyalUsIX;



BBIOMpATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKaX IO OTHOIIEHUIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY>KaIOIIUX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO ACATEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyIUpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHON JEATEIbHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTABJIATD IUIAH PELICHUS MTPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON SPYIULIMH B PA3HBIX 00JIACTSIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBETCTBUC PC3YJIbTATOB LECIIAM;

BJIaJI€Th HaBbIKaMU IM03HABaTEILHOM pe(bneKcm/I KaK OCO3HaHUs COBEPIIACMbIX I[GI\/JICTBI/II\/'I
W MBICITIUTCIIbHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ, UCIIOJIB30BaTh HpI/IéMBI peq)J'IGKCI/II/I
JJI OLICHKU CUTYalluu, B]':;I60p21 BCPHOI'O PCHICHU;

YMETh OLICHUBATHL PUCKU U CBOCBPEMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,

MNPpUHUMATh MOTHUBBI U apTYMCHTBI APYTUX IIPHU daHAJIN3C PE3YJIbTATOB ACATCIBbHOCTH,

3) npuHsiTUe cedsi U APYIrUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLUIHMOKHU;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUDP C MMO3UIUHN APYTroro 4€jI0BCKa.



ITPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl 0cBoeHuUs porpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crienupuyeckue s yaeOHoro npeamera «buonorus» HaydHbIC 3HAHUS, YMCHUS U
CIOCOOBI JeCTBUI o OCBOCHHIO, UHTEPIPETANN
¥ TIpeoOpa3oBaHUIO 3HAHUMN, BUBI JEATCILHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS M IPUMEHCHHIO
3HAaHU B PA3JIMYHBIX YYEOHBIX CUTYaIMsX, & TaKXKe B PEaJbHBIX JKU3HCHHBIX CUTYAIUSX,
CBSI3aHHBIX ¢ OwWojorueil. B mporpamme mpeaMeTHbIC PEe3yNbTaThl MPEACTABICHBI MO ToJaM
00yJeHUsI.

Hpe,[[MeTHLIe pe3yIbTaThbl OCBOCHHA y‘le6HOFO npeamMceTa «buonorusy e 10
Kjlacce N0JIKHBI OTpaXXaTb:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTHM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA IS PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJIEPKaHNE OMOJOTUICCKUX TEPMUHOB M TIOHATHMN: KU3Hb, KIICTKA,
opranusM, MeTabom3M (0OMeH BEIIeCTB U MpeBpallleHre SHEPTUH ), TOMeocTa3 (CaMOperysius),
YpOBHEBAsT  OpraHW3aIusl  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PEIPOIyKITHs),
HACJIEJICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpUM (KIETOYHas, XpPOMOCOMHas, MYyTallMOHHas,
LEHTpajbHas J0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPpax MHOT000Opa3us U MPOUCXOXKICHHS KyJIbTypHBIX pacTeHuil H.
W. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHE BJIAJICTb MECTOJAAMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIO,I[eHI/Ie N OIMHCAHUC
JKMBBIX CHCTEM, IPOLHECCCOB U SIBJ'IGHI/II\/JI, opranuzanvs MW IMPOBCACHUC OHOJIOrHYECKOr0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCIIMYUHAMMU, 0OBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITI/IfI,
TCOpI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYHICCTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT M DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOIECCOB: OOMEHA BEIIECTB U
NpeBpaIleHsT SHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOr0 OOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHIUBUAYATIBHOTO Pa3BUTHS
opraHusma (OHTOTeHe3);

yYMEHHE TIPUMEHSTh MONy4YeHHBbIC 3HAHUS AJI1 OOBSCHEHUSI OMOJIOTMUYECKUX MPOIIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM JKU3HHU C TENIbI0 O0eCTICUeHUs
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUsT HOpPM
rPaMOTHOTO TOBEACHHSI B OKpYKAIOIIeH MPUPOAHON Cpele, MOHMMaHWe HEeOOXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJs pallOHAIBHOTO
MPUPOJIOTIOIB30BAHMS;



YMCHHUEC peuiaTb 3JICMCHTAPHBIC TCHCTUYCCKHME 3aJadyd Ha MOHO- H I[I/II‘I/I6pI/II[HOC
CKpCIIUMBAaHUEC, CHCIINICHHOC HACJICAOBAHUC, COCTABIIATh CXEMBI MOHOFI/I6pI/I,Z[HOFO CKpCIIBaHUA
AJIA IIPEACKAa3aHuA HACJICAOBAHM A ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBIMOTHATH J1a00paTOpHBIC U MpaKTUYecKue paboThl, COOIIOIATh MpaBWIa TPU
a00Te ¢ ydeOHBIM U JIA00pATOPHBIM 000PYI0BAHUEM;
2

yMEHHE KPUTHYECKH OIEHWBATh W WHTEPIPETHPOBATH WH(OOPMAIUIO OHOJIOTHYECKOTO
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepPUaibl), STHYCCKHUE ACTICKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOINEHHUs, 0000IIast
OMOJIOTUYECKYI0 HMH(POPMAIUI0 W3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHHMsS  ydeOHoro mpeamera «buonorus» ¢ 11
KJlacce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PO OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEeKa [l PELICHMs] dKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNE OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISALNUA,
reHooHd, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, SKOJOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEYLIEHTHI, IIeNU MUTaHUs, YKOJOTHYeCcKas mupaMuia, OnoreoreHos, ouocdepa;

yMEHHE Wu3Jaratb Ouojiornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuna,
CUHTETHYECKash TEOpHUsl ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. boapa, uepenoBanus riaaBHBIX HanpasieHui u nyred ssomonuu A. H. Cesepuosa, yueHus o
o6uocdepe B. 1. Bepranckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie N OIMHUCAHUC
JKHUBBIX CHUCTCM, IIPOLHCCCOB U HBHCHI/II‘;I, opraHusanuss MW TMPOBCIACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABICHHUEC 3aBHCHMOCTU MCXKAY HUCCICAYEMBIMU
BCIIMYHUHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHEC J1€J1aThb BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIIbTATOB,

YMCHUCEC BBIACIIATh CYIICCTBCHHBIC MTPU3HAKNU CTPOCHUA OMOIOrN4ecKux 0OBEKTOB: BUIOB,
MOMYJISAIMIE, TMPOAYIECHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOICHO30B W  OKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHW3MOB, JCHCTBHUS 3KOJOTMYECKHX (HDaKTOPOB Ha
OpraHu3MBI, TIEPEHOCA BEIIECTB M TTOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHI B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IIMKJIOB B
ouocdepe;



yYMEHHE MPUMEHSTH MOJyUYE€HHbIE 3HAHUS ISl 00BICHEHUSI OMOJIOrMYECKUX MPOLIECCOB U
SIBIICHUH, JJIsl IPUHATHUS IPAKTUUECKUX PEUICHHUH B MOBCEAHEBHON KHU3HU C 1IEJIbI0 00eCTIeYeHHs
0€3011aCHOCTH CBOET0 370pOBbSI M 3J0POBbsl OKPYXKAIOUIMX JIOAEH, COOIIOJEHUS HOPM
IpaMOTHOI'O IIOBEJEHHUS B OKpPY)KAIOLIEH NPUPOJHONW cpele, MOHMMaHUue HEeO0OXOIUMOCTH
MCII0JIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonoruu Ui paloOHaIbHOIO
IPUPOJONOIb30BAHNUS;

YMEHHE peuiaTh dJIeMEHTapHble OMOJIOTMYECKHE 3aJa4ud, COCTaBISATh CXEMbI IepeHoca
BEILECTB U SHEPTUU B IKOCcHCTeMaxX (LEMU MUTaAHUSA);

YMEHHE BBITOTHITH J1a00PAaTOPHBIC U MPAKTUYECKUE pabOThI, COOIIIOIATh MpaBUiIa MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MHGPOPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMAIMK, HAY4YHO-TIOMYJSPHBIE MaTEpHalbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTMYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHME CO3/1aBaTb COOCTBEHHBbIE INHCbMEHHbIE W YCTHBIE COOOLIEHUs, 00001as
OMOJIOTMYECKYI0 HMH(POPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUH.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne  HaumeHoBaHue pa3zienoB U T€M IIPOrpaMMbl KonnuectBo yacos
/1 Bcero  KontposbHbIE IIpakTrueckue
paboThI paboThI
1 buonorus xak Hayka 2 0.5
2 JKuBbIE CUCTEMBI U UX OpraHu3aIus 1
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
4 KusneaesaTeabHOCTEL KIETKH 6
5 PasMHOXeHME M MTHAMBUAYAIBbHOE Pa3BUTHE 5 1
OpPraHHU3MOB
6 HacneacTBeHHOCTh M U3BMEHUUBOCTD 8 1.5
OpPraHHU3MOB
7 Cenexkiust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTUU
8 PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[MPOIT'PAMME
11 KJIACC
Ne HaumenoBanue pa3feinoB u TeM KonnuecTBo yacos
/n 1IpOrpaMMEI Becero  KontposnbHble IIpaxTrueckue
paboTsI paboTsI
1 DBOJIOMOHHAS OMOJIOT U 9 1
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5
3emie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1

4 Co00111eCTBA ¥ DKOJIOTMYECKUE CUCTEMBI 9



/1 HporpamMmbl Bcero  Kontposbhbie
5 PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 34
I[TPOIT'PAMME
IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka
/1
1  buosorus B cuctemMe HayK 1
2 Meroabl no3HaHUS KUBOM npupoasl. [Ipaktnyeckas pabora 1
Ne 1 «cnonb3oBanue pa3IMyHbIX METOJIOB IIPU U3yYEHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonorumyeckue CUCTEMBI, IPOLIECCH U UX U3YUEHHE 1
4 Xumuueckuil coctaB KieTku. Boja u MuHepaibHble cosn 1
5  benku. CoctaB u cTpoeHue OEIKOB 1
6 depmeHTH — OHMONOrMYECKHE KaTaIU3aTOPBI. 1
JlaboparopHas pabota Ne 1 «M3yueHune kaTanuTHIECKON
aKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMHJIa3bl WIH
KaTaJia3bl)»
YriaeBoapl. JIunuasl 1
8  Hyxneunossie kucnotel. ATD 1
9  Hcropus u MeToapl n3ydeHus KieTku. Kietounas teopus 1
10 Kierka kak 1el0CTHAs )KUBasl CUCTEMA 1
11 Crpoenue sykapuotruueckoii kierku. Jlabopatopnas pabora 1
No 2 «M3yuenune CTpOeHUsI KJIETOK paCTeHU, )KUBOTHBIX,
rpuOOB 1 OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax U ux ornucaHue»
12 OOmeH BeulecTB UM METa00JIN3M 1
13 ®otocuHTe3. XE€MOCHUHTE3 1
14 DOuepreTnueckuii oOMeH 1
15 JKusHeHHBIN MUK KIETKU. Jlenenne KieTku. MuTos. 1
JIaGoparopnas pabota Ne 3 «Habmronenue Murosa B
KJIETKaX KOHUYMKA KOPEeIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax»
16 buocunres 6enka. Peakuys MaTpu4HOro CUHTE3a 1
17 Tpaucnauus — OuocuHTe3 Oenka 1
18 Hexknerounsie (OpMBbI KU3HH — BUPYCHI 1
19 ®opmbl pa3sMHOXKEHHUS OPraHU3MOB 1
20 Meiio3 1
21 OO6pa3oBaHMe U pa3BUTHE MOJOBBIX KIETOK. 1
OmnonotBopenue. Jlaboparopuast pabora Ne 4 «M3yuenue
CTPOEHMS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
22 VHauBHIyanbHOE Pa3BUTHE OPTaHU3MOB 1

HaunmenoBanue pa3nenoB u Tem

paboThI

KonnuectBO yacoB

paboThI

[IpakTnueckue
paboThI

KomngectBo yacos

paboThI

0.5

0.5

0.5

0.5

0.5

Bcero Kourtponwsubie [IpakTtuueckue



No Tema ypoka KomnuectBo wacon

n/m Bcero Konrtponbnbie IlpakTtuueckue
paboThI paboThI

23 T'eHernKka — HayKa O HACJIEJICTBEHHOCTU U U3MEHUYUBOCTH 1

24 3aKOHOMEpPHOCTH HACJIEJOBaHUs PU3HAKOB. 1

MoHoruOpuIHOE CKpEITUBaHNE
25 JluruOpuaHOe CKpelrBaHue. 3aKOH HE3aBUCUMOTO 1
HacJe0BaHUs IPU3HAKOB

26 CueruieHHOE HacjenoBaHue mpu3HakoB. JlaboparopHas 1 0.5
pabora Ne 5 «3yueHue pe3ysbTaToB MOHOTHOPHIHOTO U
TUTHOPHUTHOTO CKPEIIUBAHUS Y APO30(PIIBI HA TOTOBBIX

MHUKpOIIperapaTax
27 Tenernka noja. HacienoBaHue Mpru3HAKOB, CIEIUICHHBIX C 1

I10JIOM
28 MWsmenunBocth. HeHacnencTBeHHass H3MEHUYUBOCTD. 1 0.5

JlaboparopHas padota Ne 6. M3yuenue moaudukammoHHOMI
W3MEHUYUBOCTH, TIOCTPOCHUE BAPHAIIMOHHOTO Psia U
BapUAIIMOHHOW KPUBOW»

29 HacnexnctBenHas u3aMeHUUuBOCTb. JlaboparopHas pabota Ne 1 0.5
7. «AHaM3 MyTayii y 1po30(HIIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

30 I'eneruka yenoBeka 1

31 Pesepsubiii ypok. O600menue no reme «HacneacrseHnocts 1
Y U3MEHYHBOCTH OPTAHU3MOBY

32  Cenekius KaK HayKa v MPOIEecc 1
33 Meroabl U TOCTUKEHUS CENIEKIINU PACTEHUN U )KUBOTHBIX 1
34 BuoTexHOJOTHUs KaK OTpacib POU3BOJICTBA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
No Tema ypoka KonunuecTBo yacos
/i Bceero Kontponbabsie IlpakTuueckue
paboThI paboThI
1 DBosrouus U METOIbI €€ N3yUEHUs 1
2 HUcropus pa3BuUTUs IPEICTaBICHUN 00 IBOJIIOLIMU 1
3 MuKpO3BOTIOLMS 1
4 Tlomynauust Kak dJIeMEHTapHasi €IMHHIA BUIA U 3BOJIIOIIUH. 1 0.5
JIaGoparopnas pabota Ne 1 «CpaBHeHHE BUIOB 110
MOP(}OIOrHIecKOMy KPUTEPHIO»
5 JBmxyuue cuisbl (3eMeHTapHbIe (PaKTOPhI) IBOIIOLUN 1
6  EcrectBenHslit 0T00p U €ro GOpMBbI 1
7  Pe3ynpTaThl HBOJIIOLUU: TPUCTIOCOOJIEHHOCTh OPraHu3MOB U 1 0.5
BugooOpa3oBanue. Jlaboparopnas pabota Ne 2 «Onucanue
MPUCIIOCOOJIEHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepar
8  HampaieHus u myTd MaKpO3BOJIIOLIMU 1

9 HeobpaTumocTs 3BOITONNN 1



No Tema ypoka KomnuectBo wacon

/1 Bcero Kontponwsnbie [Ipaktrueckue
paboThI paboTbI

10 Hcropus »u3HU Ha 3eMjie U METOJIbl €€ U3YUYEHHUS
11 T'unote3sl NPOUCXOXKIECHUS )KU3HU Ha 3emiie
12 Pa3BuTue XU3HU Ha 3eMJI€ 110 3PaM U MepUoaam

[ G G w—

13 OcHOBHBIE 3Talbl IBOJIIOLUH PACTUTEIBHOIO U )KUBOTHOTO 0.5

mupa. [Ipaktuyeckas padora Ne 1 «3ydeHne uckomnaeMpIx
OCTAaTKOB PACTEHUM U )KUBOTHBIX B KOJICKIIHSIX)

14 CoBpeMeHHas cucTeMa OPraHMYeCKOro MUpa

15 DOBomronus yenoBeka (aHTPOIOTEHES)

16 JIBmwxyuie cuibl ((hakTOphI) aHTPOIIOTEHE3a

17 OcHOBHBIE CTaANH SBOJIOIUH YEIOBEKA

18 YenoBeueckue pachl U IPUPOJHBIE aAANTALMU YETIOBEKA

S G VA W G G G S s—y

19 Pesepsublii ypok. O600mIeHHE 110 TeMe «BO3HUKHOBEHUE H
pa3BUTHE KU3HU HA 3eMIIe»

20 DOxoJiorus Kak HaykKa 1
21 Cpensl 0OUTaHUS U SKOJIOTHYECKUE (PAKTOPHI 1

22 AGuotuueckue dakropsl. Jlaboparopnas padota Ne 3. 1 0.5
«Mopdodonornueckne 0COOEHHOCTH PaCTEHHIA U3 Pa3HBIX
MecT ooutanusy. JlabopaTopHas padora Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa

23 buoruyeckue GpaxTopsl 1

24  DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIISILIUH. 1 0.5
[Tpaktuyeckas padora Ne 2 «Iloacuér mioTHOCTH
MOMYJSUNAN pa3HbIX BUIOB PACTEHHIN»

25 Coo0iecTBa OpraHu3MoB — OHOIICHO3 1
26 DKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI) 1

27 OCHOBHBIE IOKA3ATEIN YKOCUCTEMBI. JDKOJIOTHUECKIE 1
nupamubl. CBoiicTBa skocucteM. CyKiieccus

28 IIpupoaHbie SKOCUCTEMBI

29 AHTpPONOTreHHbIE SKOCUCTEMBI

30 buochepa — rinodanbHas SKocUCTEMa 3eMIIN
31 3aKOHOMEPHOCTHU CYIIECTBOBaHMS OHOCHEpHI
32 YenoseuecTBO B buochepe 3emin

33 CocyiiecTBOBaHUE NPUPOBI U YETOBEUECTBA

e g CH G G S S w—y

34 Pesepsublit ypok. O6001eHre TeMbl «Coo01iecTsa u
HKOJIOTUIECKHE CHCTEMBD)

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

ITPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC



Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

C(l)OpMI/IpOBaHHOCTI) 3HaHUN O MecTe H poan OHOJIOTHH B CHCTEME HAYyYHOI'0 3HAHHA
C€CTCCTBCHHBIX HAYK, B (1)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBeHHO-Hay‘IHOI;'I KapTHHbBI MHUPA
" HAYYHOT'O MHPOBO33pCHUA; O BKJIAAC pOCCHfICKHX n 3apy6e>1<HLIx y‘IéHBIX—6I/IOJ'IOFOB B
Pa3BUTUC 6I/IOJ'[0FI/II/I; (bYHKHHOHaJIBHOﬁ I'paMOTHOCTH 4YCJIOBCKA JJIsI pCILICHUS )KU3HCHHBIX 3a/1a1

YMeHre pacKphIBaTh COACPKAHUE OMONIOTHYSCKHX TEPMHHOB U TOHSATHU: JKU3HB, KIICTKA,
opranm3M; MeTabomu3M (0OOMEH BemIeCTB W TPEBpallcHHE JHEPIHH), TOMEOCTa3
(camoperymsisi), ypOBHEBash OpraHW3alMs JKHBBIX CHCTEM, CaMOBOCIIPOHU3BE/ICHHE
(penpoyKitusi), HACJIEACTBEHHOCTh, H3MEHYHUBOCTh, POCT M PA3BUTHE

YMeHne u3naratb OMOJIOTHYECKHe TeOpuH (KIETOYHAss, XpOMOCOMHAs, MyTallHOHHAS), 3aKOHBI
(I'. Mennens, T. Moprana, H.1. BaBuioBa) u y4eHHs (0 LIEHTpaX MHOT000pasus M IpoO-
WCXOXKIEHUS KynbTYpHBIX pacTernit H.V. BaBunosa), onpenensiTh rpaHHIlbl UX MPUMEHIMOCTH
K )KUBBIM CHCTEMaM

‘YMeHue BlIaZieTb METOJJaMH HayqyHOTO MO3HAHMsI B OMOJIOTUH (HAOMI0JeHHE U OTIMCAaHUE JKUBBIX
CHUCTEM, TMPOLIECCOB M SBJICHUMN; OpraHU3alMs U MPOBEACHHUE OMOJOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHHE TUTIOTE3bI; BBIABIEHHE 3aBUCUMOCTH MEXIY UCCIIEeTyeMbIMA BETMYMHAME, O0BSIC-
HEHHUE MOJYYCHHBIX PEe3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX MOHATHUH, TEOPHUA U 3aKOHOB;
YMEHHE JeTaTh BEIBOJIBI HA OCHOBAHHUH TOIYYCHHBIX PE3YIHTATOR)

VMeHUe BBIIEIATH CYIICCTBEHHbIC MPH3HAKH BHPYCOB, KIETOK IIPOKAPUOT M JYKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB; OCOOCHHOCTH IIPOLIECCOB OOMEHA BEILECTB W
NPEBPAICHUs PHEPTUH B KJIETKe, (OTOCHHTE3a, IIACTHYECKOr0 W SHEPreTHYECKOro oOMeHa.
XEMOCHHTE3a, MUTO03a, MEi03a, OIUIONOTBOPEHHSI, PA3MHOKECHHS, HHANBHIAYaILHOTO PA3BHTHS
opraHusma (OHTOTeHe3)

YMeHHEe NPUMEHSTh TONYyYCHHBIE 3HAHHS IS OOBSCHEHHS OHOJIOTHYECKHX ITPOIECCOB W
SIBIICHUH, JJ1s1 IPUHATHS MPaKTHUECKUX PEIICHHU B TOBCETHEBHOM JKMU3HU B TENAX 00eCreueHus
0€30MaCHOCTH CBOETO 37I0POBBS U 3[I0POBBSI OKPYXAIOLINX JIFO/IeH, COOMI0IEHNS HOPM I'paMOT-
HOTO TIOBEACHUS B OKpYXKawlled TNpUpOAHON cpene; TMOHMMaHWE HEOOXOAUMOCTH
WCTIONIb30BAHUA JTOCTHKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTUH UIsl PAllMOHAIBHOTC
MPUPOJOTIONIb30BAHUS

VYmMmenue peuraTh SJICMCHTAPHBIC TCHETHYCCKUE 3a1a9 HA MOHO- ,I[I/IFI/I6pI/II[HOe CKpCIIUBAHNE,
CHOCINICHHOC HACJIICAOBAHHUC, COCTABJIIATH CXCMbI MOHOFI/I6pI/I,E[HOl"O CKpCIIUBaHUA  OJI
MNPCACKA3aHW HACJICAOBAHWS ITPU3HAKOB Y OPraHU3MOB

YMeHue BEITIONHATE JIA00PATOPHBIC U MPAKTHYSCKHE paboThI, COOIIONATE TpaBIiia pu padoTe ¢
yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHAEM

YMeHue KpPUTHYECKH OIICHHWBAaTh W MHTEPIPETHUPOBATh HHQPOPMAIHIO  OHOJIOTHYECKOTC
co/iepKaHMsl, BKJIIOYAOINIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IU4HbIX HCTOUHWUKOB (CMU,
HAy4YHO-TIONYJISIPHBIE MAaTepUallbl); 3TUYECKHE AacleKThl COBPEMEHHBIX HCCICIOBAHUHA B
OHOJIOTUH, MEIUIIMHE, OMOTECXHOJIOTHHI

10
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pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

CchopMUpOBaHHOCTh 3HAHWUH O MeCTe M pOJM OWOJOTMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI MUpPA M
HAY4YHOT'O MHPOBO33PEHNUS; O BKJIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
Orosnorny; GyHKIMOHATBHONW IPaMOTHOCTH YeJIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 33/1a4

YMeHue pacKphBaTh COACpKaHHWE OMOJOTMYSCKUX TEPMUHOB M TIOHSITHH: BUJ, MOMYJISIIHS,
reHO(OH, DBOJIOIUS, HBIXKYIHE CHIBl ((aKTOPBI) DBOIIOIUH, IMPUCIIOCOOICHHOCTE
OpraHu3MoB, BUI000pa30BaHUE, 3KOIOTHYECKHE (PaKTOPhI, IKOCUCTEMa, MPOAYLIECHThI, KOHCY-
MEHTBI, pEAYIICHTBI, IICTTH MTUTAHUS, SKOJOTHUECKas ITMpaMHuJIa, OMOTeoIeHO3, Ornocdepa

YMeHue n3iarate OHOJIOTHYeCKUe Teopuu (dBomonnonHas Teopust Y. JlapBuHa, CHHTETHYECKAS
TEOpHsl HBOJIOIMH), 3aKOHBI W 3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K.M. bapa,
Yepe/IOBaHMUs TJIAaBHBIX HampaBieHUuH u myTteit sBomonuu A.H. CeBepiioBa, yueHus o Ouocdepe
B.U. BepHazckoro), onpeaensiTh TpaHUIbl UX TPUMEHHUMOCTH K dKUBBIM CHCTEMaM

‘YMeHue BlIaZieTb METOJJaMH HayqyHOTO MO3HaHMsI B OMOJIOTUH (HAOMI0IeHHE U OTIMCAaHUE JKUBBIX
CHUCTEM, MPOLIECCOB M SBJICHUMN; OpraHU3alMs U MPOBEACHHE OHOJOTHYECKOT0 IKCIEPUMEHTA,
BBIBIDKEHHE THIIOTE3bl; BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMM,
00BsICHEHHE MTOTyYEHHBIX Pe3yJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX IOHATHH, TEOPUN U 3aKOHOB;
YMEHHE JeTaTh BHIBOJBI HA OCHOBAHHUH TOIYYCHHBIX PE3YIHTATOR)

VMeHHe BBIICIATh CYIIECTBEHHBIC MPH3HAKH CTPOCHHS OHOJIOTHYECKHX OOBEKTOB: BHUIIOB,
HOMYINSAIKA, TMPOAYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOreOIIEHO30B U OIKOCHCTEM;
OCOOCHHOCTH  MOPOLECCOB  HACIEACTBEHHOM  HM3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOPA.
BU/I000pa30BaHMsl, PUCIOCOOICHHOCTH OPraHU3MOB, IEUCTBUS IKOJIOTHYECKUX (DAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX, AaHTPOIIOTEHHBIX N3MCHEHH
B JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTAa BEIIECTB U OMOTCOXUMHYECKHX IIMKIIOB B
ouocdepe

YMeHue NpUMEHATh TONyYeHHble 3HAHWUA JUIA OOBSCHEHHS OMOJOTHYECKHX MPOIECCOB W
SIBIICHUH, JJTs1 PUHATHS MPAKTHUECKUX PEIICHUI B TOBCETHEBHOM JKU3HU B TENIAX 00eCIIeUeHUs
0C30MaCHOCTH CBOETO 3/0POBbS U 3[0POBBS OKPYKAIOUIIUX JIOJACH, COONIOACHUS HOPM
TPaMOTHOTO TIOBEICHHSI B OKPYXAIOWIEH NPHPOJHON cpene; MOHUMAaHUE HEOOXOAUMOCTH
HCIIOJIE30BAHUS JIOCTHKEHUIA COBPEMEHHOU ononoruu OIS PaMOHAIBEHOTC
MIPUPOIOTIONB30BAHUS

VMmeHue peuiaTh 3JICMCHTAPHBIC OHOJIOTHYCCKHE 3aaa4u, COCTaBJIATb CXEMbI ICPECHOCA BEUICCTB
1 DOHCPI'MU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHuUe BBIOIHATH Ta00paTOpPHBIE U MMPAKTHYECKHE PaOOTHI, COOIIOIATh MpaBuiIa IpH padoTe
y4eOHBIM 1 J1a00PaTOPHBIM 000PYAOBAHHUEM

YMeHue KpPUTHYECKH OIICHHWBAaTh WM MHTEPIPETHUPOBATh HHQPOPMALHIO OHOJIOTHYECKOTC
COJIep)KaHMs, BKJIIOYAIONIYI0 TICEBJIOHAYYHBbIC 3HAHHWS M3 Pa3IMYHBIX HCTOYHHKOB (CMU,
HAy4YHO-TIONYJISIPHBIC MAaTepHalibl); paccMaTpUBaTh TJIOOANBHBIC 3KOJOTHUYSCKHE MPOOIEMBb!
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHONICHUIO K HUM COOCTBEHHYIO TTO3HIIUIO
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HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorus kak HayKa

1.1

buonorus — Hayka o xuBoW npupozae. Ponb Ouonoruu B GOpMUPOBAHHH COBPEMEHHOW Hay4HOW KapTUH
mupa. Cuctema OGMONIOTUYECKUX HAYK

1.2

Mertonbl TO3HAHUS KUBOH TPUPOIB! (HAOMIOeHNE, SKCIIEPUMEHT, OIMICAaHUe, H3MEpEHHE, KIIaCcCH(PUKAIIN:
MOJISIMPOBAHUE, CTATHCTHYECKas 00pabOTKa JaHHBIX)

JKuBble cucTeMbl U UX OpraHu3anusi

2.1

JKuBbie cuctemMbl (OMOCUCTEMBI) Kak ITpeaMeT u3ydeHus Ouonoruu. CBoiicTBa OGMOCUCTEM M HX pa3HOOOpasy

2.2

YpoBHM  oOpraHu3anuy  OHOCHCTEM: MOJEKYISIPHO-TeHETUUECKUH, KJIETOUYHBINH, OpraHU3MECHHBII
HOMYJISIIMOHHO-BHIOBOI, SKOCHCTEMHBIH, OnOChepHBbIi

XUMHUYECKU COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHH COCTaB KIIETKH. XHMHYECKHE ODJIEMEHTHI: MaKpOdJIEMEHThI, MHKpOdJIeMeHTh. Boma
MUHEpaJbHbIC BeliecTBa. OYHKIIUHM BOJIBI 1 MUHEPATIBbHBIX BEIIECTB B KJIeTKe. [loanepkaHnue 0CMOTHYECKOT
OaaHca

32

benxu. CoctaB U cTpoeHne OEIKOB. AMHHOKHCIOTHL — MOHOMEpHI OenkoB. HezaMeHUMbIe U 3aMEHUMB)
AMHHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€NIKOBOII MOJNEKyNbl (TIE€pPBUYHA;
BTOpPHYHAs, TPETHUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOiicTBa OenkoB. buomornueckwu
(yHKIIUHN OEITKOB.

®epMeHThl — OHOJOrHUYecKUe KaTanu3aTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTp, CyOCTpaTHe
cnenuguuHocTh. Kodepmentsl. Butamunsl. OTanuns ¢epMeHTOB 0T HEOPTaHHUECKHUX KaTaIN3aTOPOB

33

YrneBonabl: MOHOcaxapuabl (TJII0K03a, pubo3a W JIe30KCcUpub03a), Aucaxapuabl (caxapos3a, J1aKTo3a)
nonucaxapuibpl (Kpaxmal, TIMKOTEeH, 1eJUTi0J103a). bruojornueckue pyHKIUN yTriaeBoI0B.

Jlunuaer:  Tpurnuumepunsl,  crepounsl,  (ochomumuasl.  ['mapoduiabHO-rHapOodOOHEIE  CBOMCTB:
bronornyeckue Gpyaxunn sunuaoB. CpaBHEHHE YIIIEBOJOB, OCJIKOB M JIMIHJIOB KaK HICTOUHUKOB SHEPTUU

34

Hyxneunossie kucnotsl: JJHK um PHK. Hyxmeotunbl — MOHOMEPB HYKJIEHHOBBIX KHCIOT. CTpoeHue
¢ynkiun JTHK. Ctpoenne u pyakuun PHK. AT®: ctpoenne u pyHkunu

3.5

Ilutonorust — Hayka o kinerke. Kinertounas teopusi. MeToas! M3y4eHHsI KIETOK

3.6

Krnerka kak menoctHas skuBast cuctema. OOIIme NpH3HAKKM KIETOK: 3aMKHYyTas HapyKHas MeMOpaH:
mosekynel JIHK kak reHeTnueckuil anmapar, cucteMa CHHTe3a Oellka

3.7

THITBI KIETOK: DyKapHOTHUECKasl U MpoKapuoTHueckas. OCOOCHHOCTH CTPOCHUS MPOKAPHOTHYECKOM KICTKI
Kietounas crenka Oaktepuii. CTpoeHHE DYKapHUOTHYECKOH KIeTKH. OCHOBHBIC OTIUYHUS PACTHUTEIHHO]
’KMBOTHOM M IpUOHON KJICTKH

3.8

[loBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAIHMKC, WX (yHKImu. Ilmazmarmdecka
MeMOpaHa, e€ cBoiicTBa U ¢yHKuuH. LluTommasma u e€ opranouasl. OgHOMEMOpaHHBIC OPTaHOUIBI KIIETKI
supomazmarudeckas cetb (OIC), anmapar I'onmpmxu, nusocomsl. [TomyaBTOHOMHBIE OpraHOUIBI KIIETKI
MHTOXOHJIpUH, TIacTuisl. [Ipomcxoknenne MHUTOXOHApWHA W TacTuna. Buasl mmactna. HememOpanHb
OpPraHoOMbl KJIETKH: pUOOCOMBI, KIETOYHBIA LEHTpP, PECHUUYKHU, KTYTUKU. DYHKIMM OpraHOUIOB KIIETKI
Brnrouenus

39

Snpo — perynaTopHblid UeHTp KieTku. CTpoeHHe sapa: sjepHas 000JOYKa, KapUOoIUIa3Ma, XPOMATHI
SIIPBIIITKO. XPOMOCOMBI
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TpaHcOpT BemIeCTB B KIETKE

KuznenesTeabHOCTh KIETKU

4.1

OOmeH BemecTB, wiu MeTabomm3Mm. Accumwisaius —(TUTACTUYECKHA OOMEH) W JAMCCUMUIISIIY
(oHepreTuueckuif 0OMeH) — JBE CTOPOHBI €IWHOro mpoiecca MeTabonn3ma. Tumbel oOMeHa BelIecT!
aBTOTPOQHBIN 5 reTepoTpOdHBI
Poiib hepMeHTOB B 0OMEHE BENECTB U MPEBPAIICHIH YHEPTHU B KIICTKE

4.2

®dotocunte3. CBeroBas u TeMmHOBas ¢a3sl  QoTocuHTe3a. Peakimu  doTocunTe3a. IDHEKTHBHOCT
(boTtocuHTe3a. 3HaueHWe (OTOCHHTE3a JUIA KWU3HU Ha 3emie. BimsHue yciaoBuid cpenbl Ha (OTOCHHTE3
CHOCOOBI TOBBIICHHS €T0 MPOIYKTUBHOCTH Y KYJABTYPHBIX PACTCHHUH.

XemocHuHTe3. XEeMOCHHTE3UPYIONIHE OaKTeprH. 3HAUYCHHE XEMOCHHTE3a JIJIS J)KU3HU Ha 3emIie

4.3

DHepreTuueckuii 0OMeH B KIIETKe. PaclieruieHue BeIIeCTB, BBIICICHHE UM aKKyMYJIHPOBAHUE SHEPTUU
KJIeTKe. DTambl 3HEpreTuyeckoro oomMena. [ ukonun3s. bpoxxenue u ero Buabl. KucnopoaHoe okuciieHue, il
KIIETOYHOE JibIxaHue. I(H(HEKTHBHOCTh YJHEPTeTHIECKOro 0OMEeHa

4.4

Peaknmn wmarpuuHoro cuHTe3a. [eHermyeckas wuHpopmamms W JHK. Peanmszanms reHeTHuecko
nHpopMaIK B KiIeTKe. [ 'eHeTHUecKknuii KoJ U ero cBodcTBa. TpaHCKpummus — MaTpuuHbld cuHTe3 PHI
Tpancsnus — 6nocunrtes 6enka. Konmuporanne aMuHOKHCIIOT. Posib prbocoM B GHOCHHTE3€e Oelika

4.5

Heknerounsie ¢opmbl ®u3HU — BUPYCHL. Mcropus oTkpbitus BupycoB (JI.M. MBaHoBCKuit). OcoOSHHOCT
CTPOCHHS M KHU3HENEeATeNIbHOCTH BUPYCOB. bakrepuodaru. bone3Hn pacTeHui, )HBOTHBIX U YeJOBEK
BbI3bIBaeMbIe BUpycaMu. Bupyc nmmynoneduiuta uenoseka (BUY) — Bozoyaurens CITN da. [IpodunaxTus
pacnpocTpaHeHus] BAPYCHBIX 3a001eBaHUN

Pa3mHOXeHHE U WHAUBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsnii nmii, Wi >KW3HEHHBIM WK KieTkd. MHTepdaza m muros. Ilpomeccs:, mporexarormme
unrepdase. Permukanms — peakuus marpranoro cuare3a JJHK. Ctpoerne xpomocoM. XpoMoCOMHEII Ha00
— KapHOTHUII. JIUMIOMAHBIN U ramIonAHBINH XPOMOCOMHBIE HA0OPHI. XpoMaTHbl. L{uTonornyeckue 0CHOB
Pa3MHOMKEHMSI U UHIUBUAYAJIBHOTO Pa3BUTHSI OPraHU3MOB.

Henenne kierkm — muto3. Cragmm mmrosa. [Iporiecchl, TPOUCXOMIINE HA Pa3HBIX CTAIUSIX MHUTO3
Buonornueckuii cMBICII MUTO3a

5.2

DopMbI pa3MHOKEHUS OPraHU3MOB: O€CIIOI0€e 1 0JI0BOE. BHIbI 6€CII0I0r0 pa3MHOKEHUS: IeJIEHHE HaJJBO
MIOYKOBAaHUE OJTHO- U MHOTOKJIETOUHBIX, CIIOPOOOPa30BaHNE, BET€TaTUBHOE pa3MHOXKeHHE. MCKyCCTBEHHC
KJIOHMPOBaHHE OPraHU3MOB, €T0 3HaUeHHE JJIs CENICKIINH

53

TTonoBoe Pa3sMHOXCHHUE, €0 OTIINYUA OT Oecmonoro.

Meiio3. Ctaauu Metiosa. Ilpomeccel, mpoucxopsiue Ha cTaausax meiiosa. [loBeaeHne XpoMocoM B MeH03
Kpoccunrosep. buosorndeckuii cMbICII M 3HaU€HUE MeHo3a

54

I'ameTorenes — mporecc 0Opa3oBaHMs IMOJOBBIX KJIETOK y XHBOTHBIX. [10JIOBBIE KeJe3bl: CEMEHHHUKU
suaHUKA. OOpa30BaHUE U Pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CIIepMaTO30M/ 1, SUIEKIIeTKA) — CIIepPMaTOTCH¢
1 ooreHe3. OCOOCHHOCTH CTPOCHUS STHIEKIICTOK M CriepMaTo30m10B. OmiogoTBopeHue. IlapreHoreHes

5.5

WenuBunyansHOoe  pasButue  (OHTOreHe3). OMOpHOHANIBHOE  pasBuTHe  (AMOpHOreHe3).  Drail
3M6pI/IOHaJ'IBHOFO pasBUTHA Y TMO3BOHOYHBIX JKMBOTHBIX!: }IpO6IIeHI/IC, racTpyjsinusa, OpraHOIrcHE
[octaMOproHampHOE pa3BuTHE. TUITBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HEMPsIMOe (JIMINHOTHOE
Brustaue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPEI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHEIC YPOICTBA.

Poct u Pa3BUTHUC paCTCHHﬁ. OHTorexes IBCTKOBOI'O paCTCHUA: CTPOCHHUEC CEMCHH, CTaIlUN PA3BUTHA

HaCHe}ICTBeHHOCTL 1 UBMCHYUBOCTH OPIraHU3MOB

6.1

[MpenmeT u 3agaun reHeTHKH. VICTOpHs pa3BUTHs TeHETUKH. BKIaa pOCCHMICKHUX U 3apyOS)KHBIX yUEHBIX
pasBUTHE TEHETHKH. MeToasl TEHETHKH (THOPUIOIIOTHYECKUH, ITMTOTCHETHYECKUH, MOJICKYIISPHC
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reHetudeckuii). OCHOBHBIE T€HETHUECKHUE MOHATHUS. |'eHeTndeckas CUMBOJIMKA, UCIOJb3yeMas B CXEMa
CKpEIIMBaHUMN

6.2

3aKOHOMEpPHOCTH  Haclie[IoBaHUs  NPU3HAKOB, ycTaHOBJeHHble |. Mengenem. MOHOTHOPHUIHC
CKpeluBaHue. 3aKOH eInHO0Opa3usi rMOpUAOB MEepBOro MokojJeHud. [IpaBuio JOMHUHHPOBaHHUA. 3aKo
pacieruieHus npu3HakoB. [ umoresa yucToTh ramer. I1oHOe 1 HEeMOJIHOe TOMHHUPOBAHUE.

JdurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIEJOBAHHUS MPU3HAKOB. LIUTOreHeTHUecKrue OCHOB
JUTUOPUIHOTO CKpeLIMBaHUA. AHalu3upylollee CcKpelluBaHue. lcnonp3oBaHue aHATU3UPYIOLIET
CKpEIUBaHUs JUTsl ONPEACIICHHUS TCHOTHITA 0COOU

6.3

CuernnieHHOe  HaclenoBaHue mpu3HakoB. Pabora T.Moprana 1o CIHEIJICHHOMY HAcJeIOBaHWUI
reHoB. HapyiieHue CLEIUICHHsI TeHOB B pe3ylibTaTe KpPOCCHHTOBepa. XPOMOCOMHAs —TEOpH
HACJIEAICTBEHHOCTH. | eHETUYECKHE KaPThL.

I'eneruka nona. XpoMocoMHOE ompezeseHre noja. AyToCOMBI U MOJIOBbIE XpOMOCOMBI. ['oMoramMeTHbie
reTeporamMeTHble opranu3Mbl. HaciegoBanue npu3HaKkoB, CIETIJICHHBIX C I10JIOM

6.4

W3meHunBoCcTh. BHIBI W3MEHUMBOCTH: HEHACNIEJACTBCHHAs W HaclieACTBeHHas. Pomb  cpenmbl
HEHACIIJICTBEHHOW M3MEHUHBOCTH. XapaKTePUCTUKA MOAM(DHKAIIMOHHON M3MEHYMBOCTH. BapwalmoHHE]
psa ¥ BapualMonHas kpuBas. HopMa peaknnu npusHaka. KojaruecTBeHHbIE U KaUeCTBESHHBIC MPU3HAKH H U
HopMa peakiui. CBOHCTBa MOIM()UKAITMOHHOW W3MEHYHBOCTH

6.5

HaCJ’IEZ[CTBCHHa}I, WK I'CHOTHUIINYCCKAasA, N3MCHYHUBOCTbD. Kom0OunaTtuBHast ©3MEHYMBOCTE. MeHO03 M TIOJIOBO
nmporecc — OCHOBa KOMOMHATHBHOH H3MEHYMBOCTH. MYTaHI/IOHHaSI HN3MCHYUBOCTD. Knaccn(bnkaum
MYTaHHﬁI TE€HHBIC XpPOMOCOMHBIC, TCHOMHBIC. Yacrota u IIPUYUHBI MYTaHHﬁ. MYTaFeHHLIe q)aKTopI)I. 3ako
TOMOJIOTHYCCKUX PsAI0B B HaCJ'Ie):[CTBeHHOﬁ n3MeHunBocty H.M. BaBuioBa

6.6

I'enetnka uvenoBeka. Kapuotum denoBeka. OCHOBHBIE METOIbl T'€HETHKU 4YeJIOBEKa: FeHEaIOrHYECKHU
OJIM3HEIOBBIN, I[IMUTOTEHETUYECKUH, OMOXMMUYECKHHA, MONEKyIsipHO-TeHeTHuecKuil. COBpPEMEHHC
OTIpe/IeIICHIE TEeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHHE, TEHOTHUITMPOBAHKUE, B TOM HYHCIIE C TTOMOIIb]
I111P-ananu3a. HacineacTBenHble 3a00j€BaHMs 4YEIOBEKA: T'€HHBIC 0OJI€3HM, OOJIE3HH C HACIIEACTBEHHO
MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE Ooyie3HH. CoMaTHYeCKHe W TeHepaTHBHBIC MyTarud. [IpuHIUIT
3JI0POBOTO 00pa3a >KU3HH, TUATHOCTHUKH, MPOMUIAKTHKHA W JICUCHUs TEHETHYeCKUX OoJie3Hel. Menmke
TeHETUYEeCKOE KOHCYJIBTUPOBaHWE. 3HAYCHHE MEIUIIMHCKONH TeHETUKH B MPEJOTBPAICHHUH U JICUCHH
TCHETUYCCKHUX 3a00JIeBaHUIl YeIOBEKA

CCJ'ICKLII/UI OpraHu3MoB. OCHOBBI OMOTEXHOJIOTMH

7.1

Ceneknus Kak HayKa U MPOIIecc. 3apoXACHIE CeNEeKINK U JoMecTukanus. Yuenne H.W. BaunoBa o nieHTpa
MIPOUCXOXKICHHS H MHOT000pa3us KyJbTYPHBIX pacTeHui. L{eHTpbl MPOUCX0XKICHHUS TOMAITHUX YKHBOTHBL
Coprt, Iopoja, ITamm

7.2

CoBpeMECHHBIC METOABI CENEKIIUH. MAacCCOBBIH M HHIMBHIYAIBHBIH OTOOPHI B CENCKIMH pPACTCHUI
KHUBOTHBIX. OIleHKa 3KcTepbepa. BINM3KOPOACTBEHHOE CKpelUBaHWEe — HHOpUAWHT. Ywmcras JWHU
CkpenyBaHUe YWCTHIX JUHHNA. [etepo3uc, wimm TtHOpuaHas cuia. HepoJIcTBEHHOE CKpelIMBaHUE
ayrOpuauar. OtnanéHHas ruOpummsanus u e€ ycrmexu. MCKycCTBEHHBIH MyTarcHe3 W IMONYYCHF
MOJIUTIIION]IOB. JIOCTHIKEHUS CEEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

7.3

BuoTtexHOMOTHS Kak OTpacib MPOU3BOJCTBA. | eHHAS MHXKEHEepUs. DTarbl co3aanus pekoMOuHanTHou JIH
W TpaHCTeHHBIX opranu3moB. Kierounas wumxeHepus. Kierounele KynapTyphl. MUKpPOKIOHAIBHC
pasMHOXeHHe pacTeHuid. KiloHMpoBaHHE BBICOKONMPOAYKTHUBHBIX CEJIBCKOXO3IHCTBEHHBIX OPraHU3MO!
Okonoruueckre U dyrdeckue npodiaemel. MO — rereTrdaeckn MOANGUIMPOBAHHBIC OPTaHU3MBI

11 KJIACC



Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

DBOIIONIMOHHAS OMOJIOrUs

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHY.

CBunerenscTBa 3BOoMoUMU. IlameoHToNOrMUECKUe:  IOCIENOBATEIbHOCTb  IIOSIBIEHUS  BUIOB
MAJICOHTOIOTHIECKON JICTOIMUCH, TIepexonHble (opMEl. broreorpaduaeckue: CX0ACTBO U pa3iuyue (payH
(bmop MaTtepukoB M OCTPOBOB. DMOPHONOTHYECKHE: CXOJACTBA M Pa3iuuusi dMOPHOHOB Pa3HBIX BHUJIC
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIE, aHAJIOTUYHbIE, PyIUMEHTApHbIE OpTaHE
aTaBU3MBL. MOIIEKyISIpHO-ONOXMMHUYECKHE: CXOACTBO MEXAaHM3MOB HACIICACTBEHHOCTH W OCHOBHHI
METa0ONMIECKUX MyTeH Yy BCEX OPraHN3MOB

1.2

Opomononnass Teopust Y. [lapBuna. [IpennochuUiki BO3HMKHOBEHUS JapBUHH3MA. J[BHOKYIIUE CHII
SBOJIIOIMY BUIOB 110 JlapBHHY (M30BITOYHOE Pa3MHOKEHUE IPH OTPAHUUCHHOCTH PECYPCOB, HEOIIPEACIEHHA
W3MEHYHBOCTH, 00pH0a 3a CYIIeCTBOBAHNE, €CTECTBEHHBIH 0TOOD)

1.3

CunTternueckas Teopus 3Boitoru (CTI) u ocHOBHBIE €€ mostoxkeHus. MukpoaBosttorus. Ilomymsmus ka
€VMHUIA BUJIA U 3BOJIIOIIIY

1.4

JBmwkymue cunbl (PpakTopsl) IBOMIONUN BUAOB B Npupone. MyTanMOHHBINA Ipomecc W KOMOMHATHBHA
W3MEHYHMBOCTbH. [lomyssIOHHbIE BOJIHBI U Jpeid reHoB. M3omauus u murpanus. EctecTBeHHbI 0TOOD
Harpasisomuii ¢paxkrop BomoLy. PopMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCTs OPraHM3MOB KaK Pe3yiabTaT dBOMIONHU. [IpuMepsl mpuCcHocOOIeHUH Y OpraHu3MO!
Apomopdo3s! 1 HAKOATANITALINY.

Bun u BumooOpazoBamme. Kputepunm Buma. OcHOBHBIE (DOPMBI BHAOOOpPA30BaHUS: TEOTPAPIIECKOl
JKOJIOTHYECKOE

1.5

MaKpOBBOHIOLlI/IH. CDOpMI)I 3BOJIFOIIUN. (I)I/IJ'ICTI/I‘ICCK&H, JII/IBepFeHTHaSI, KOHBepFeHTHaH, napanneana:
HeoOpatuMocTh 3BOTIOIIH

Bo3HHKHOBEHME U Pa3BUTHE )KU3HU Ha 3emiie

2.1

JIOHay‘IHI)IG Hpe)Z[CTaBJ'IeHI/ISI 0o 33p0)K[[eHI/II/I KNU3HU. HaquI)Ie TUIIOTE3bI BOBHUKHOBCHUA XKU3HU HA 36MJ’I(
a0WoOTeHe3 W IMaHCIepMUs. XHUMUYECKas 3BOJIOIHS. DKCIEPUMEHTATBHOE MOJITBEPKICHUE XUMHUECKO
sBoNtONIMK. HauanbHble 3Tamnbl Onosiorndeckod spomtoruu. ['umnoresa PHK-mupa. TlepBbie KIIETKH U W
sBoroLysl. DOpMUPOBAaHUE OCHOBHBIX IPYII KHUBBIX OPraHU3MOB

22

PazButne xu3HuM Ha 3emiue mo spam u nepuojaM. Karapxeil. Apxelickas U HpOTEpO30HCKas 3pE
[laneo3oiickass 2pa ® €€ TEpHOABI: KEMOPHHCKUH, OPIOBHKCKHH, CHIYPHUICKHH, ICBOHCKHI
KaMEHHOYT'OJIbHBIN, TIepMcKuil. Me3o30lickast 3pa 1 €€ epuobl: TPUACOBBIH, IOPCKU, MEJIIOBOM.

Kaitno3oiickast spa u €€ mnepuonbl: MaJeOreHOBBIH, HEOr€HOBBIA, AHTPOIOIE€HOBBIN. XapaKTepUCTHE
KJIUMaTa 1 Te0JIOTHYEeCKUX MpoliieccoB. OCHOBHBIEC 3Talbl SBOJIIOLUN PACTUTENIBHOTO U XHUBOTHOTO MHP
ApomMopo3sl y pacTeHUil 1 )KUBOTHBIX. [losiBIIeHNE, paciiBET U BEIMUPAHHUE TPYIIT )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHu4Y€CKOro MHpa KaK OTPaKCHHUE DOBOJJIIOLUH. OCHOBHBIE CHCTEMAaTHYECKHUE TpyIIL
OpraHn3MOB

24

OBOIIOIHS YeoBeKa. AHTPOIIONIOTHS Kak Hayka. Pa3BHUTHE MPEICTaBICHUH O MPOUCXOKACHUH YETIOBEK:
Mertonbl u3yueHus aHTpomnoreHeza. CXOJACTBA M Pa3IMyMsl 4YENIOBEKA U KUBOTHBIX. CHCTEMaTHUECKC
MOJI0XXEHUE YETI0BEKa.




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

JBwkymue cwibl (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIA OTOO]
OO01IeCTBeHHBIN 00pa3 )KU3HH, H3TOTOBICHHUE OPYIUI TPY/1a, MBIILICHUE, PEUb

2.5

OCHOBHBIE CTaJMM W BETBH OHBOIIOIHMH YEIOBEKA: AaBCTPAJOMHUTEKH, YermoBek ymenbid, Yenose
npsiMoxoasimui, UenoBek HeaHAepTaIbCcKuil, UernoBek pa3ymMHbIid. Haxomaku nCcKommaeMbIX OCTaHKOB, BPEM
CYIIIECTBOBaHUS, 00J1aCTh pacupocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHS

2.6

Yenoseueckrne packl. OCHOBHBIC OOJIBIINE PACBl: EBPOICOHIHAS (€BpasuiicKas), HErpo-aBCTPAJIOUIHA
(3xBaTOpHATIbHAS ), MOHTOJIOMTHAS (a3MaTCKO-aMepHKaHCKast). YepThl MPUCITOCOOICHHOCTH IIPEICTABUTEIIE
YeJOBEUECKUX pac K YCJIOBHUSIM cyliecTBoBaHus. EnuHcTBO uenoBeueckux pac. Kputnka pacusma

OpraHu3Msbl ¥ OKpY>Karolas cpeja

3.1

DKOJIOTHS KaK HayKa. 3a/1a4dl ¥ pa3eibl SKOJIOTHH. MeTO B! 3KOJIOTUIECKUX UCCIETOBAHNN. DKOJIOTHIECKC
MupoBo33penue. Cpenpl OOWTaHMSA  OPraHU3MOB:  BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHA
BHYTPHOPraHU3MEHHAS

32

Okonorudeckue ¢akropel. Knaccudukanus skosorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE
aHTponoreHHble. JIeWCTBHE SKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI
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Abuotndeckue (akTopsl: CBET, TEMIIEPATypa, BIaxxHOCTh. PoTonepuoausM. IlpucnocobiaeHuss opraHu3Me
K ieficTBHIO a0nOoTHYeCcKHX (hakTopoB. bronormyeckne puTMsl
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buotnueckue daxkropsl. Buasl 6MOTHUECKUX B3aUMOACHCTBHM: KOHKYPEHIIHS, XUITHUYECTBO, Mapa3uTH3)
MyTyallu3M, KOMMeEHCaIu3M (HaxJIeOHHYeCTBO, KBAapTUPAHTCTBO), aMEHCAJM3M, HEUTpalu3M. 3HaueHV
OMOTHYECKHX B3aMMOACHCTBHUH JUIsI CYIIECTBOBAHUS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX
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DKOJIOTHYECKUE XapaKTCPUCTUKH ITOITYJIAHUH. OCHOBHBIE ITOKa3aTeIN TOMYJIAIUHU: YUCIICHHOCTD, INIOTHOCT!
POKIAEMOCTb, CMEPTHOCTDL, IPHUPOCT, MUT'PALIU. I[I/IHaMI/IKa YHUCJIICHHOCTU NONYJIALUU U ec peryiiauus

COO6H.ICCTB3. 1 DKOJIOTHYCCKHEC CUCTCMBI

4.1

Coo0111ecTBO OpraHu3MoB — OnoneHo3. CTpyKTyphl OHOIICHO3a: BHO0BAsI, IPOCTPAHCTBEHHAS, TPO(HUIECKa
(nmumieBas). Bunbl-nomuHanTel. CBSI3U B OMOIIEHO3E

4.2

OKOIIOTHYECKHE CHCTeMBI (9KocucTeMsbl). IloHsaTne 00 skocucteMe m OmoreoneHosze. DYyHKIMOHATBHE!
KOMITOHEHTHI 3KOCHCTEMBI: TIPOIYLIEHTHI, KOHCYMEHTHI, PeAyIeHTEL. KpyroBopoT BEMIECTB U IOTOK YHEPTH
B okocucteMe. Tpoduueckue (muimeBbie) ypoBHHM SKocucTeMbl. IlumieBbie menmu u cetd. OCHOBHB
MOKa3aTelld SKOCHCTEMBI: Onomacca, MPOAYKIHUsA. DKOJOTHUECKUE MUPAMUIBI: MPOIYKINH, YUCICHHOCT
oromaccel. CBOICTBA YKOCHCTEM: YCTOHUMBOCTD, CAMOPETYIISIHS, pa3BUTHE. CYKIIECCHSI

4.3

IIpupoaHsIe 3KOCHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MU HTMPOKOIUCTBEHHOTO JIeca

AHTpOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBL. YPOOIKOCHUCTEMEI. bromormueckoe M XO03SHCTBEHHC
3HaY€HHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

BbuopazHooOpasue kak GpakTop ycTOHUHUBOCTH 3KocHucTeM. CoxpaHeHHe OHOJIOTHYECKOro pa3Hoo0pasus F
3emie

4.4

VYuenne B.1. Bepranckoro o 6uocdepe. I'panutisl, coctas u CTpyKTypa 0rocdepsl. JKuBoe BEmEecTBO U €1
¢ynkun. Ocobernoct 6rnochepsl Kak rI00aJbHOM 3KOCHCTEMEI. JJMHaMIuecKkoe paBHOBECHE B 0OpaTHa
CBsI3b B Omocdepe. KpyroBopoTsl BemecTB M OMOT€OXMMHYECKHE LUKIIBI 3JIEMEHTOB (yIieposa, a30Ta
3oHanmpHOCTE OHochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoreuecTtBo B Onochepe 3eMin. AHTPOIIOTEHHbIE U3MEHEHUs B Onocdepe. [100anbHbIE SKOIOTHIECKY
MPOOJIEMBI.

OcHOBa paInoOHAILHOTO YIIPaBIICHHS PUPOJTHBIMH PECYPCAMU U UX UCTIONIb30BaHue. JJocTHKeHNs OHOTIOTH
1 OXpaHa PUPOJEI
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