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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe MPOrpaMMbI IO OHOJIOTHU TEOPETUYCCKYIO OCHOBY JUISI OTIPEICIICHUS
MOIXOJ0B K (OpMHpOBaHUIO coOAep)aHUS ydeOHOro mnpeamera «buonorus» cocraBmiu:
koH1entyanbHble mojoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LENeH, colepiKaHus,
pe3ynbTaToB OOydYeHUss U TPeOOBAaHWN K ypPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXEHHS 00
0o0IIMX MENIX W MPUHIUIAX, XapaKTEPHU3YIOIMNUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoii denepanmu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e¢ 3HAUYCHHWU B TIO3HAHMM KUBOW MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHHUS UYEJIOBEUYECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM IMOJIOKEHHSIM, ONPEAETIEHbl OCHOBHBIC (PYHKIIMU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYypA.

[Tporpamma no Ouonoruu Aa€T MpeacTaBieHUE O 1eNsix, 00 olmiei cTtparernu oOydeHus,
BOCIIMTAHUA M PAa3BUTUS O0OYyYalOIIMUXCS CcpeacTBaMu YydeOHoro rmpenMera «buomnorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJEpKaHUEe, €ro CTPYKTYpPY, paclpeneieHHe 10
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIbHOCTh M3yUeHHUs y4eOHOro marepuayia ¢
Y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, TOTUKU 00pa30BaTEILHOrO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEHN 00yYaIOIINXCS.

B mnporpamme mo OHONOTHMM TakKe YYHUTHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMbBIM
JUYHOCTHBIM, METAlPEJIMETHBIM M TPEIAMETHBIM pe3ylibTaTaM o0ydeHus B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBLHOMN JEATEILHOCTH/ydeOHBIX IEUCTBUI 00YyUYaIOIUXCS 110
OCBOCHHIO COJIepPKaHUs OMOJIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonorun (10-11 kimaccel, 0a30BbId ypOBEHb) peaTu30BaH MPHUHITUI
MPEEMCTBEHHOCTH B W3YYCHHH OwWoJiorMH, Omaromaps dYeMmy B HEW MpocMaTpUBaeTCs
HaAIpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHMEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHUS, IIEHHOCTHBIX OpUEHTAIMA  JIMYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTABICHUA O 3J0POBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIICHHEM K OKpYKaroleh
npupoaHoii cpene. IlosTomy Hapsiay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpH, a TaKkKe
3HAaHWUW O CTPOCHHH JKHUBBIX CHCTEM Pa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIONINX B HAX
MPOLIECCOB B MporpaMMe Mo OWUOJOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MONYyUYEHHBIX
3HAHWUW B TIOBCETHEBHOM KM3HU JIJIsl PEIICHUS MMPUKJIAIHBIX 33/1a4, B TOM YUCIe: TPOPUITAKTHKA
HACJICJICTBCHHBIX ~ 3a00JICBAaHWUH  YEJIOBEKa, MEIUKO-TCHETHYECKOTO  KOHCYJIbTHPOBAHUSA,
000CHOBAHHUS IKOJIOTHYCCKH IIeTICCOOOPA3HOTO MOBEJACHUS B OKPYXKAIOIICH PHUPOJIHON Ccpee,
aHa/IM3a BIMSHUA XO3AWCTBEHHOM [EATEIHHOCTH YEJIOBEKAa HA COCTOSHHE MPUPOIHBIX U
UCKYCCTBCHHBIX JKOCHCTEM. YCWICHHE BHUMAHHS K MPUKIAJHON HANpPaBIEHHOCTH Y4eOHOTO
npeaMeTa «BbHOJIOTHS» MPOJIUKTOBAHO HEOOXOTUMOCTHIO 00ECTICUCHHS YCIOBHH JUIS PEIICHUS
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJFHOTO OMOJIOrHYecKOTro 00pa3oBaHus, KOTOpasl MpeAroIaraet
dbopMupoBaHre y OOyYarOIIMUXCS CIHOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHHSIM JMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (GopMUPOBaHHE y OOYUYaIOUIUXCS TPEICTABICHUNH O HAyYHOM KapTHHE MHpa,
pacmupsieT 1 00001IaeT 3HaHUs O KUBOM MPHUPOJIe, €€ OTINUUTEIbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil W OHBOJIOLMHU, CO3MAET YCIOBUSA MJIA: TMO3HAHUS 3aKOHOB JKUBOH MPHUPOJIBI,
dbopMupoBanus (yHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 3JIOPOBOTO W Oe30macHOro odpasa
’KHU3HU, SKOJOTMYECKOI0 MBIIIICHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

bonbmioe 3HaueHwe OWONOTHS WMMEET TaKKe [IJIs PEIIeHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEIHEro o0IIero 00pazoBaHus, colanu3anuu odyJarommuxcs. M3ydenue



OuoIorNu obecrieynBaeT yCIOBHS TUTST dbopMupoBaHus MHTEJIEKTYalbHBIX,
KOMMYHHKAIIHOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpali OWOJIOTHYSCKUX 3HAHWH C TPEACTABICHUSAMHU W3 JIPYTHX YYCOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHBIC MOTOXKESHHS O MPETHA3HAYCHUU YIeOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpeAeNieHus TMOAXOIAOB K OTOOpy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, IPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepxanus yueOHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIMI KYJIbTYpOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs JOKHBI
OCBOUTH 3HAHHS W YMEHHS, 3HaUuUMble s (popmupoBaHUs OOILIEH KyIbTYpbl, OMpPEesIonne
aZIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYXKAIOILIeH MpHUpPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTUUECKOU JaesTenbHOCcTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUU
3aHMMAIOT JJIEMEHTHl COJIEpP)KaHUs, KOTOphIE CIy>KaT OCHOBOM [uis  (OpMUPOBaHUS
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MHpa UM IEHHOCTHBIX
OpHUEHTAIMSIX THYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3alUN OMOJIOTHIECKOT0 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpKaHHMs y4eOHOTO Marepuajga B MpOrpaMMe IO OHOJIOTHHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIMYUTENbHBIX OCOOEHHOCTSAX
JKUBOM TPUPOIBI, O €€ YpOBHEBOM OpraHM3aliii ¥ HBOJIOLUU. B COOTBETCTBHH C 3THUM B
CTpYKType y4deOHOTro npeamera «bHONOTHs» BBIIEICHBI CIASAYIOUINE COJepKaTeIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/bl HAyYHOTO To3HaHU», «KileTka kak OMoJIOTHYecKasi CUCTEMAY,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa ¥ MHOroodpasue OpraHMueckoro Mupay,
«IBOIIONHS KUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3ydenus yueOHoOro mnpeamera «buonorusy» Ha 0a30BOM ypOBHE — OBJAJCHUE
00yJalImMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHATBLHOW OpraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHUI MCIOb30BaTh 3TU 3HAHUA JJISl TPAMOTHBIX JEHCTBHM B
OTHOIICHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTrkeHre Ienu W3ydeHus ydeOHoro mpeamera «buonorws» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHueM CIAeAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHUH O OWOJOTHYECKHX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKAIIMX OCHOBOM Uisi (pOPMUPOBAHUS
MPEJICTAaBICHUNA O €CTeCTBEHHO-HAYYHON KapTHHE MHUpPA, O METOJaX HAy4YHOTO IMO3HAHUS,
CTPOCHUHM, MHOTOOOpPa3Mu M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3allvu,
BBITAFOIINXCS] OTKPBITUSX M COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYyYaroIIMXCS MMO3HABATEIbHBIX, WHTEIJICKTYyadbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TIpoIlecce aHaIM3a JaHHBIX O MYTSX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJISIJIOB,
UJICH M TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHW3aIiH;

CTaHOBIIEHHE Yy OOydYaroImuxcs oOmmel KyabTyphl, (QYHKIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OILCHUBATH SBJICHHS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOMABI Ha
OCHOBaHUU 3HAHUU U OMBITA, TOJYYSHHBIX MPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHre y OOyYaroONUXCsl YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HaHUW B MPAKTUYECKOW JAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCIIHTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIOBEKOM >KMBOW TPHUPOIBI,
HEOOXO0IMMOCTH OEPEKHOTO OTHONICHUS K HEH, COOTIOACHHS STHUSCKUX HOPM TP MPOBEICHUU
OHMOJIOTrMYECKHUX MCCIIEIOBAHUIA;

OCO3HAaHUE IEHHOCTU OMOJOTUYECKUX 3HAHWM ISl TIOBBIIICHHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,



MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TMOBCEJIHEBHOM JXU3HU IS OLEHKHU
MOCTIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHHIO K OKPYXKAIolel cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JIEBaHUM.

B cucreme cpeagnero obmero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YpPOBHE,
ABIISETCS 00SI3aTENBHBIM Y4E€OHBIM MPEIMETOM, BXOJSAIIUM B COCTaB NPEIMETHON o0iactu
«EcTecTBeHHO-HAYYHBIE PEIMETHD.

Jnst m3ydennst Ouoiaoruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOAUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henemio), B 11 kimacce — 34 vaca (1 4ac B Hezelro).

COJEPKXAHUE OBYYEHUS
10 KJIIACC
Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueit, dTUKOHU, ICTETUKOW M mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HAy4YHOU KapTUHBI MUpa. CucTeMa OMOJOTHYEeCKHX HayK.

MeTo1pI IO3HAHMSI KUBOW MTPUPOABI (HAOIIOIeHUE, SIKCIICPUMEHT, OITUCAaHKE, U3MEPCHHE,
KJaccu(ukanys, MOJAeTMpOBaHNe, CTATUCTHIECKAss 00padOTKa JaHHBIX).

JdemoHcTpauMu:

[Hoprpetsi: Y. lapsun, I'. Mennens, H. K. Koabios, . Yorcon u @. Kpuk.

Tabmuis! U cxeMbl: « MeTo bl TO3HAHUS )KUBOW IPUPOJIBI.

JlabopaTopHbIe U IpaKTHYeCKHE PadOThI:

[Tpaktiueckass pabora Ne 1. «Vcmonp3oBaHWE pPA3MMYHBIX METOAOB TPU H3YUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHUCTEMBI) KakK MpeaMeT H3ydeHus Ouosioruu. OTinune >KUBBIX
CHUCTEM OT HEOPTAHMUYECKOU MPUPOJIBI.

CpolicTBa OumocucTeM H WX pa3HooOpasue. YPOBHU OpraHH3alud OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHbIA,  IONYJSLUHUOHHO-BUIO0BOM,
HKOCUCTEMHBIN (OMOreoLeHOTUYECKU), OnOCEPHBIi.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKH KHU3HH», «YPOBHH OpraHM3allld >KUBOMH
TIPUPOIBD.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMH4yeckue 3JIEMEHTBHIL: MaKpOd3JIEMEHTEI,
MHUKpOdJIeMeHThI. Bosia 1 MuHEpalibHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpalbHBIX BelIeCTB B KieTke. llomnepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKUCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMBIC AMUHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonorndyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue kKaranu3aTopbl. CTpoeHHE (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cremuduuHocts.  Kodepmentsl. Butammubel.  Otiawmuus  (GepMEeHTOB  OT
HEOPraHUYECKUX KaTaJInu3aTOPOB.



VYraeBosl: MOHOCaxapusl (IIF0K03a, pru0o3a U Je30kcupr0o3a), 1ucaxapusl (caxaposa,
JaKTO3a) W TMoJHcaxapuabl (Kpaxmal, TJIUKOTeH, LeJUIo03a). buonormueckue (yHKIMU
YTJIEBOJIOB.

Jlununer:  tpurnuuepunsl, Qochonunuasl, crepounsl. ['uapoduibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M JIUIHMIOB Kak
MCTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnoter: JITHK n PHK. Hykieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢yukiuu JHK. Crpoenne u ¢ynkuuun PHK. Buner PHK. AT®: ctpoenue u
GyHKIIHAH.

[MuTonorus — Hayka o kieTke. KierouHas Teopuss — npUMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO/Ibl U3YUEeHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO0uue Npu3HaKM KIETOK: 3aMKHYTas Hapy>KHas
MeMOpana, moJiekyisl JJHK kak renernueckuii ammapar, cCucTeMa cCuHTe3a Oerka.

Tumel KIETOK: »JYyKapHOTHUecKas M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckou kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIETKU.
OCHOBHBIE OTIIMYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAas CTEHKA, INIMKOKAIUKC, UX (YHKIIMH.
[Tna3matnueckass memOpana, e€ cBoiictBa M ¢QyHkiuu. lluromnmazma W e€ OpraHoM[IBI
OnnomeMOpannblie opranouas! kietku: JIIC, annapat [N'onbaxu, auzocomsl. [lomyaBToHOMHBIE
OpraHouzpl KJIETKH: MHUTOXOHAPHUH, IIacTHibl. lIpomcxoxkneHne MHUTOXOHIAPHHA M IIIACTHI.
Bunas! minactun. HememOpanHble opraHouibl KIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTp, LEHTPHOJH,
PECHUUKH, KIyTUKU. DyHKINN OPraHOuA0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHbIil HeHTp KiaeTku. CTpoeHue sapa: saepHas 000JI0uKa, KapruoIuia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

IToprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, /x. Yorcon, .
Kpuk, M. Yunkusuc, P. @panknun, K. M. bap.

[uarpammbl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEKHMBOW IIPUPOIE»,
«PacnpeneneHre XMMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabmunpl u cxembl: «llepuonnyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunres 6enka», «CTpoeHue Mosekyibl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne s3ykapHOTHYECKON
KIeTkn», «CTpoeHue XKHUBOTHOM KieTku», «CTpoeHHe pacTUTENbHON KieTku», «CTpoeHue
MIPOKAPUOTUYECKOU KiIeTKN», «CTpoeHUe Aapa KIETKNY, «YTIeBOIbDY, «JIMIHUIbI».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyZOBaHHE MAJs MPOBEACHUS HAOIIOJCHHUH,
U3MEpPEHUi, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBbHBIX, )KUBOTHBIX U OaKTepUaJIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTopnas pabora Ne 1. «l3ydeHue KaTanWTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
pUMepe aMUiIa3bl WM KaTajlasbl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTpOCHHUSI KJIETOK PACTECHHWH, >KUBOTHBIX WU
OaxTepuii O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHUCAHUE.

Tema 4. JKu3HeaeaTeIbHOCTD KICTKH.



OOMeH BemiecTB, WIM MeTabomu3M. AccuMuisanus —(TUIACTUYECKHH OOMEH) |
JTUCCUMIIISALUS (DHEPreTUYeCKuii 00MEeH) — IBE€ CTOPOHBI €IMHOTO Tpolecca Metadonu3ma. Poib
3aKOHOB COXPAHCHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU METa0O0JIM3Ma.

Tunel oOMena BemiecTB: aBTOTPOQHBIN U reTepoTpodHsbiid. Pons depmeHTOoB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas ¢a3bl (orocuHTeza. Peakiuu QorocuHTe3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A JIJIs KU3HU Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emute.

DOHepreTudyeckuii oOMeH B  KJIeTKe. PacuierieHWe  BEIIeCTB,  BBIJCIICHHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucnmoponHoe oxuciaeHwe, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENbHOE
docdopunupoBanne. IPPeKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

Peaknmn ™marpuunoro cuHTte3a. [eHetwmueckas wunbopmamms u JHK. Peamuzanus
reHeTHYeCKON MH(pOpMaIuu B KJIETKE. | €eHEeTHMUECKH KOJ M €ro CBOMCTBA. TpPaHCKPHUIIIIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — Ouocunres Oenka. Jransl TpaHchsiuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl ku3HM — BUpychl. Wcrtopust oTkpeitus BupycoB (. W.
NBanoBckuii). OcOOEHHOCTH CTPOEHHUS M KU3HEHHOTO ITUKJIa BUpYycoB. bakrepunodaru. bonesnun
pacTeHui, )KUBOTHBIX U YEIOBEKa, BHI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeuIIMTa YeI0oBEKa

(BUY) — Bozoymgutens CIIMJla. OOpaTHas TpaHCKpUIIIMs, peBEepTa3a M MHTErpasa.
[IpodunakTrka pacpocTpaHESHUS BUPYCHBIX 3a00ICBaHUIA.
JdeMoHcTpanum:

IToprpetsr: H. K. Konbnos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tumel  muTanwsy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTrueckuii 0oMen», «Xiopormact», «Dotocunte3», «Crpoenne JTHK», «Ctpoenue u
dbyHKUIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «leHermyeckuii Kom», «Bupycs»,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1ukn Bupyca CIIM/la, Oakrepuodaray,
«Permukanus JTHK».

O6GopynoBanue: moaenu-amukanuu «Yasoenune [IHK u tpanckpumnius», «buocunaTtes
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJTHK.

Tema S. PazMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii MK, WM KU3HEHHBIA MK KieTku. MHTepdaza m muto3. Ilpomeccsl,
nporekatonue B uHTepdasze. Permukanus — peakuust matpuuHoro cunteza JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIM. JIUTUIOMAHBIN M TalJOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS W MHIMBUIYaJTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xknerkn — muto3. Cramgum mutosa. IIpomecchl, mpoucxXoasiue Ha pPasHbIX
CTaausX MUTO3a. BuoIornueckuii CMbICII MUTO3A.

[TporpamMmmupyemas rubesb KIeTKH — aronTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoB: Oecrosioe M mojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIEHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHMUE,
BEre€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHHUE s
CEJICKLUU.

[TonoBoe pa3MHOMXKEHHE, €0 OTIANYHUS OT OECIoI0ro.



Meiio3. Craguu wmeiiosza. Ilponeccsl, mpoucxopsie Ha craausx menosa. [loBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICi ¥ 3HaYEHUE MEH03a.

["amerorenes — npouecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [10s10BBIE Kene3bl:
CEeMEHHUKHU W suyHuKH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — raMmeTr (CrepMaTo30u,
AilleKNIeTka) — crepmatoreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHMS SIMIEKIETOK U
cnepmaro3onsioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHE3). OMOpHOHAIBbHOE pa3BHUTHE (IMOpPHUOTEHE3).
Otanbel 3MOPHOHATBHOTO PA3BUTHUSA Y MO3BOHOYHBIX JKHBOTHBIX: JAPOOJICHHME, TacTpYJALUS,
opranorenes. [loctamOpuoHanbpHoe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BiusHMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHMOCOOHBIE
BBI3BIBATh BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaANuN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuup! U cxeMbl: «DOpMBbI Pa3MHOXKEHHUSI OPraHU3MOBY», «J{BOHHOE OIIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHWi», «BereratuBHOE pa3sMHOKEHUE pacTeHul», «JleneHue KIeTKu
Oaktepuit», «CTpoeHHE TMONOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIETOUHBINH UKD,
«Pemmukanua JJHK», «Mwuto3», «Meios», «IIpsamoe n Henpsimoe pa3ButHe», «l ameToreHes y
MJICKOMUTAIONINX U YelloBeKa», « OCHOBHBIEC CTAIM OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MUKporpenapatbl «CrnepMaTo30HIbl MIIEKOMUTAIOLIET0Y,
«Sineknerka miekonuTarouiero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJieNb-anmInKanus «/Jlenenue ketku», mogens JJHK, Mogens meradazHoit XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoThi:

JlaGopaTtopnas pabora Ne 3. «HabmroeHne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTPENapaTax».

JlabopaTopnas pabota Ne 4. «/3ydeHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacieacTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. lcropusi pa3BUTHA TeHETUKU. Ponb nuronorum u
HMOPHUOJIOTUN B CTAHOBJICHUH T'€HETHKHU. BKIIa] pOCCUICKUX M 3apyOSKHBIX YIEHBIX B PA3BUTHE
TeHETUKH. MeToapl TEeHETHKH (THUOPUAOJOTUYECKHM, IMTOTCHETHYECKUN, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETUUYECKHE TTOHATHUS. [ eHeTHYeCKass CHMBOJIMKA, UCTIOb3yeMasl B
cXemax CKpellMBaHUH.

3aKOHOMEPHOCTH  HACIEAOBaHUS  MPU3HAKOB, ycTaHoBJeHHble [.  MeHnnenem.
MonorubpuaHoe cKkpemuBanue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MokoJieHus. [IpaBuino
JOMUHUPOBaHMUS. 3aKOH paculeIuieHus Npu3HakoB. ['mmoresa umcrtoTel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCMMOTO  HACJCNOBAaHUS  TPU3HAKOB.
[{uTroreHeTrueckue OCHOBBI JAUTHOPUIAHOTO CKPENIMBAaHUA. AHAIM3UPYIOIIEE CKpENIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHUs TeHOTUIIA OCOOU.

CueruieHHOe HacjefoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CIETUICHHOMY
HacJeJ10BaHUI0 TeHOB. HapyIieHue clerieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasl TEOpUsl HACIIECTBEHHOCTH. | eHeThueckne KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENICHHE 10J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHple M TreTeporaMeTHble OpraHu3mbl. HacliemoBaHue MNPU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.



N3MmeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIIECTBEHHAS U HAacleACTBEHHAs. Poib cpensl
B HEHACJICJICTBEHHOW HW3MEHUMBOCTH. XapaKTEPHUCTUKA MOIU(PHUKAIMOHHON W3MEHYMBOCTH.
BaprannonHnsiil psag u BapuannoHHas Kpusas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakunu. CBoiicTBa MOIU(UKALMOHHON N3MEHYMBOCTH.

HacnenctBenHast, niM reHoTUNUYecKasi, U3MEHYMBOCTh. KOMOMHAaTUBHAS U3MEHUYUBOCTb.
Meiio3 u TmOMOBOM MpoIecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeHunBocTh. Kitaccupukauus myranuii: reHHblE, XpOMOCOMHbBIE, I'eHOMHBIe. YacTtoTa u
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACJEACTBEHHOM
n3menunBoctu H. . BaBunosga.

BHesiepHast HaclI€ICTBEHHOCTh U M3MEHUYUBOCTb.

I'eneruka yenmoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHKH YEJOBEKa:
TeHEANOrNYeCKUid, OJIM3HELOBbI, LUTOTCHETUYECKUH, OMOXMMHUYECKUN, MOJEKYJISAPHO-
reHeTndecknii. COBpEMEHHOE OIpPEIEICHHE TEHOTHIA: IIOJHOINCHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomoiubto ITI[P-ananusza. HacnencrBenHsle 3a0oneBaHUs
YenoBeKa: TIeHHble OoNie3HW, OOJe3HM C  HACIEACTBEHHOW MPEIpacHoIOKEHHOCTHIO,
XpoMocoMHble Oosne3Hn. ComaTuueckue U TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTHUKN U JICYEHUS TeHEeTHYECKUX
Oone3nell. MennMKO-reHeTUYeCcKoe KOHCYJIbTHPOBAaHUE. 3HAUEHHE MEAMLMHCKOW TE€HETHKH B
NPEIOTBPALICHUN U JICUCHUH TCHETUUECKUX 3a00JIeBaHUN YeTI0BEKa.

JleMoHcTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabmuupr 1 cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 IIUTOICHETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro ILUTOICHETHYECKash OCHOBa», «3aKOH YHUCTOTHI TrameT»,
«/Iurnbpunnoe ckpeuBanue», «LluTomoruueckue OCHOBBI JAUTHMOPUIHOTO CKPEIIMBAHUSY,
«Meiio3», «B3anmoaeincTBre amielbHbIX T€HOBY, «[ €HEeTHUYEeCKUE KapThl PACTEHUM, )KUBOTHBIX
U yenoBeka», «l'eHeTuka moina», «3aKOHOMEPHOCTH HACIEIOBaHMS, CLEIUIEHHOTO C IIOJIOM»,
«KapuoTunsl uyenoBeka M JKUBOTHBIX», «Bunbl wusMenunBoctn», «MonauduxanronHas
U3MEHUUBOCThY», «HacnenoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTalnOHHas
MU3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmminkanuu «MoHoruOpunHoe ckpemuBanue», «HemnonHoe
JOMHUHUpOBaHMEe», «JuruOpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukponpenapat «Jlpo3oduna» (Hopma, myTanuu GOopMbl KpbUIbEB U OKPacKku Teja), repOapuit
«I"0pox OCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 5. «3yyeHue pe3ysbTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpELIMBAaHUA y Jp030(UIIbl HAa TOTOBBIX MUKpOIpEnapaTax.

JlaGopatopHnas pabota Ne 6. «/3yyeHne MOIUPHUKAIIMOHHON M3MEHYHBOCTH, IOCTPOCHUE
BApPUALIMOHHOIO Ps1/1a U BAPUALIMOHHON KPUBOI.

Jlabopatopnas pabora Ne 7. «AHamu3 wMytanmmid y Apo30HIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YETOBEKaY.

Tema 7. Cenexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOIECC. 3apOoxkICHUE CEJICKIMU U Jomectukanus. Yuenue H. U.
BaBunoBa 0 LeHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTphl
IIPOUCXOXKIEHUS JOMAIIHUX *KUBOTHBIX. CopT, mopoja, ITamm.



CoBpeMeHHbIE METOIBI CeIeKIUU. MacCoBbIif U WHANBUAYAIbHBIA OTOOPHI B CENEKIUU
pacteHuid u KUBOTHBIX. OIIEHKA dKCTephepa. bIN3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPHIMHT.
Uucras nuHusA. CkpemyBaHWE YWCTBIX JIMHWA. ['erepo3uc, WM THOpUIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuawar. OtnanéHHas THOpuUau3amus U €€ yCIeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYyYEHUE MOJUILUIONAO0B. JIOCTHXKEHHUS CEJeKUUU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHomoruss Kak oOTpacib NPOU3BOJACTBA. ['€HHAs WHXKEHEpHs. Tallbl CO3TaHHS
pexombunantHoii JIHK wu Tpancrennbix opranusmoB. Kinerounas umxenepusi. Knetounsie
KyJbTypbl. MUKPOKJIOHAJIBbHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BBICOKOIPOLYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHM3MOB. OKOJOTHYECKHEe H dThdeckue mpobremer. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1iBaHOB.

Tabmumel U cxembl: Kapta «L[eHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYypPHBIX
pacrenuii», «llopoasl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHu», «OTmaanéHHas
rubpunmzamusy, «Paborer akagemuka M. @. HWeanoBay, «llomummongus», «OOBEKTHI
ounorexHonorum», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBaHue: MYJISDKU TUIOAOB M KOPHEIUIOAOB JUKHUX (OPM U KYJIBTYPHBIX COPTOB
pactenui, repoapuii « CellbCKOX03SIMCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKUe PadoThI:

Oxckypcusi « OCHOBHBIE METOJIbI U JIOCTHMKEHUSI CEJICKIIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOUCHBITATEIBHBIA Y4YacTOK, B TEIIMYHOE
XO035IICTBO, J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoTIOIIHOHHAS OMOJIOTHS.

[IpeanochbIKM BO3HUKHOBEHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €&
MecTO B Onosoruu. BivsiHre SBOTIONMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CsugerenbcTBa 3BoonMU. [laneoHTonornyeckue: MOCIEIOBATENbHOCTh MOSIBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JIETOMMCH, TIepeXxoaHbie ¢popMbl. broreorpaduyeckue: cXoacTBo
U paznuuue GpayH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOACTBA W Pa3nyus SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3MBI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX META0OJUYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomononHass Teopus Y. JlapBuna. [lpeanocbliku BO3HHMKHOBEHUS JapBHUHU3MA.
JIBukyiiye Cuibl 3BOMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHMYEHHOCTH PECypCOB, HEOMpeNeNéHHAs H3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus Bojonnn (CTD) u €€ 0OCHOBHBIC IMOJI0KECHHUSI.

MukposBomtonus. [lonynsnusa kak equHULa BU1a U SBOJIFOLUU.

JBuxyme cuibl ((hakTopbl) 3BOJIONUU BHIOB B MpUpoae. MyTallMOHHBIN TpOIecC U
KOMOWHATHBHAS HW3MEHUYUBOCTH. [lOmMysisSIMOHHBIE BONHBI M Jpeid reHoB. M3omsmwst wu
MUTPALIMSL.

EctectBeHHblil oTOOp — HampaBisiiomuii gaktop 3Bomonud. DOopMbl €CTECTBEHHOTO
otOopa.



[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOIOLMH. [Ipumepsl npucnocobneHuit
y Opranu3MoB. ApoMop(h03bl U UIN0ATATITAIMH.

Bun u Bunoo6pasoBanue. Kpurepunm Buma. OcHOBHbIE (OpMBI BUA000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHIECKOE.

Makpospomtonus. @opmbl 3BoOLMM: (DUIETHYECKAs, JAWBEPreHTHAs, KOHBEPIeHTHas,
napaensHas. HeoOpatuMocTh 3BONIONNY.

[Ipoucxoxnenne oT HEeCIeUATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromias
crienaau3anus. AanTUBHAS paIuaIys.
JdemMoHcTpaumuu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. Bbap, 3.
I'exkensb, @. Mromiep, A. H. CeBeprios.

Tabmumplt u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJblin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «@PopmMbel OOprObI 3a CYIIECTBOBAHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue copToB pacTeHui», «MHoroobpasue Mopox
JKUBOTHBIX), «Tomynsiuuny, «MyTanuoHHas M3MEHYUBOCTDY, «ApomMop(ho3bD»,
«nnoananranun», «OOmas aereHepanus», «J[Bmwkymmue cuibl 3Bostonumn», «Kapra-cxema
mapuipyta nyreumectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pa30BaHUE», « IKOJIOTUYECKOE BHI000pA30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHbBIMU TUIIAMH OKPAaCKH, HAOOp IUIOA0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJieTh «OCHOBHbBIE
HAaIpaBJICHUS 3BOIOLNNY, 00bEMHAs MOJieNb «CTpOeHHE IOJI0BHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KOUeKus «DOpMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX M PAaCTECHMID», MoJenb anmummkanusa «llepexkpéct XpoMocom», BIIaKHBIE MpenapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», MuKporpenapaT «/lpozoduna» (HOpMa,
MyTaluu (OPMbI KPBUTHEB U OKPACKH TETa).

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHIO».

Jlabopatopnas pabGora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCUTEJIHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emJie.

JloHayuHbIe TpEICTaBICHUS O 3apOXKACHUU KHW3HU. HaydHble runmore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emJyie: a0uoreHe3 M TMaHCIepMus. XHUMHYeCKas IBONIONUSA. AOWOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOU 3BoJronnK. HavanbHablie 3Tansl Ouonornyeckoi spostonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIeTKH U UX
3BoJOLHS. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pazgutne xu3Hum Ha 3emsie 1o d3pamM W nepuomam. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pel. llameozoiickas 3pa u e€ mNepHOAbl: KEMOPHICKHHA, OpIOBHKCKUH,
CUIIypUICKHM, TE€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zolickas spa 1 €€ nepuo/ipl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOTIOT€HOBBIH.

XapakTepUCcTUKa KJIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl IBOJIIOLMH
PacCTUTENBHOTO U KUBOTHOTO MHpa. Apomop¢o3bl y pacTeHM U KUBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMuecKoro Mupa Kak OTpa)KeHHE HBOJMOLHUUA. OCHOBHBIE CUCTEMATHUECKHE
TPyl OPraHU3MOB.



OBoJOMsS  4eloBeKa. AHTpPOIOJIOTMS KakK Hayka. Pa3BuTue MNpencTaBlIeHUd O
IIPOUCXOXKIEHNHU YelloBeKa. MeTo1bl M3yueHus anTponoreHesa. CXoAcTBa U pa3iandus 4yeloBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKa.

JBuwxymme cunbl  (paxkTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIEeCTBEeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUI TpyAa, MBIIILICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, YUeloBeK yMesblid,
Yenosek npsaMoxondmuid, YenoBek Heanaepranbckuii, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME PAChl: €BpOIEOUHAs (€Bpas3uiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpHallbHAasl), MOHTOJOWUJHAs  (a3MaTCKO-aMepukaHckas). YepTsl
MPUCIIOCOOIEHHOCTH TPEACTaBUTENIeH YelOBEYECKMX pac K YCJIOBUSM CYIIECTBOBaHUS.
EnuHcTBO uenoseueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

TabGnuuel u cxemsl: «Bo3HukHOBeHHe COIHEUHON cHcTeMbl», «Pa3BuTHE OpraHUYecKOro
mupa», «PactutenbHas kietka», <«OKuBoTHas kietrka», «lIpokapuoTmyeckas KieTKay,
«CoBpeMeHHasi cUCTeMa OpPraHu4YecKoro mMupa», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHHUS
YyelloBeKa M 4YeJIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTHYECKUX HAaXOJI0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JllpeBHelmue moan», «/peBHue moaw», «llepsbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacol».

Ob6opynoBanue: wMmynsoku  «lIporcxoxkaeHne denoBeka» (OIOCTHI  aBCTPAJIOMUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WM HU300pakeHHsT KaMEHHBIX OpYIuil
NEepBOOBITHOrO YenoBeka (KaMHH-4OIIepsl, pyOuia, ckpebia), TeoXpoHOJIoruyeckas tabiauia,
Kosutek1us «DopMbl COXpaHHOCTH UCKOMIAEMBbIX )KMBOTHBIX U PaCTECHUID.

JlabopaTopHble U IpakTHYeCKUe padoThI:

[TpaxTuueckas padota Ne 1. «3yueHue UCKOMaeMbIX OCTATKOB PACTEHUMN U KHBOTHBIX B
KOJUICKLUSX).

DKCKypcusi «IBOJIIOIUSL OPraHUYECKOro MHupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKUA MY3€il).

Tema 3. OpranusMbl 4 OKpPY:KaloLIas cpeaa.

OKOJIOTHSI Kak HayKka. 3aJadyd M pas3elibl 3KOJOTHH. MeToabl 3KOJIOrMYEeCKUX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpeapl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHas,  IOYBEHHAs,
BHYTPUOPIaHU3MEHHAS.

Oxonorudeckue ¢akropbl. Knaccudukanus skonoruueckux (GakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eliCTBUE SKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotndeckne  (axkTophl:  CBET, TeMIepaTrypa, BIAKHOCTb.  DOTONEPHUOAHU3M.
[TpucnocoOnenus OpraHu3MOB K AeHCTBUIO adnoTuyeckux (pakTopoB. bronoruueckre puTMel.

buotnueckne  ¢dakTopel. Buabl  OMOTHMYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koomnepaiys, MyTyaau3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMUECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JUIsl CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOJHBIX COOOIIECTBAX.



DKOJOTHYECKHE XapaKTepUCTHKU Tomyisiiud. (OCHOBHBIE TMOKAa3aTeld TMOMYJSIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXJAa€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JIuHamuka
YUCJIEHHOCTHU MOIYJISILUY U €€ peryJsiusl.

JdemMoHcTpaumuu:

[Toptpetsr: A. 'ymGonbar, K. @. Pynse, D. ['exkens.

Tabmuuer u cxemsl: kapta «I[Ipupoausie 30HbI 3emian», «Cpensl 0OUTaHNUS OPTaHU3MOBY,
«Dotonepuoausmy, «llomymsiium», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISLUU
uHby30puu-Tyhenbkn», «llumessie nenmny.

JlabopaTopHbIe H IpaKTHYeCKHe PadOThI:

JlaGopatopHas paborta Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUI U3 Pa3HBbIX MECT
oOUTaHUN.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpaxTuueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJIAIMN Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmectBo  opranmsmMoB —  OuwoneHo3.  CTpykTypsl — OuomeHo3a:  BHIOBaf,
MIPOCTPaHCTBEHHAs, Tpodudeckas (nuiieBas). Bunbi-noMmuHanTsl. CBSI3M B OUOIIEHO3E.

Okonorudyeckue cuctembl (d9kocuctemsl). [loHstne 00 3KocucTeMEe M OHOreoleHO3€.
OyYHKIMOHANBHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPTUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTedd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE NHPaMHJIbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETyJIALus, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buonoruueckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOIIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o Ouocdepe. I'panuiibl, cocTaB u CTpyKTypa Onochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOChEepbl Kak TII100aJbHONW IKOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eminn. AHTPONIOTeHHBIE H3MeHeHus B onocdepe. [1odanbHbIe
9KOJIOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE MPUPOBI U YenoBeuecTBa. CoxpaHeHue OMopazHooOpas3ms Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA pallMOHANBHOTO YIPaBICHUS MPUPOJAHBIMU pecypcaMu U UX
ucnonb3oBanue. JlocTikeHus OMOIOTUN U OXpaHa IPUPOJIBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxembl: «llumesrbie nenmy», «bruoreHo3: cocTaB U CTpykTypay, «IIpupomHbie
coobmiectBay, «llemn mnuraHus», «OKojmormueckas mnupamuaa», «buocdepa u yemosex»,
«JKocUCcTeMa IIMPOKOJUCTBEHHOTO Jieca», «IDKOCUCTEMa XBOMHOro Jjecay», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHBIE BO3JEHCTBUS HA MPUPOIYY,
«BakHeiime MCTOYHMKHM 3arpsA3HEHUs BO3/AyXa M TPYHTOBBIX BOI», «IlouBa — BaxHelas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu no4B», «[lapHUKOBBINA AP herT», «PaKTOpHI



PaMOaKTUBHOTO 3arps3HeHus: buocdeprl», «O01Ias cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HH B Ouochepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocdepe,
«Kpyrosopot azora B mpupoze».

O6opynoBaHue: MO/IETb-aNIIuKaLUs «Tunuynsie OMOLICHO3bI», repbapuit
«PactutenbHble  coobmiecTBa»,  Koyiekuuu — «buomenos», «BpenuTtenun — BakHeHImMx
CENIbCKOXO3SMUCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcTeHUl ¥  KUBOTHBIX,
IIPUHAAJIEKANIUE K Pa3HBbIM 3KOJOTMYECKUM IpynaM oaHoro Buaa, KpacHasa kaura Poccuiickoi
Deneparun, n300pakeHHsI OXPAHIEMBIX BHJIOB PACTEHUH U )KMBOTHBIX.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O bBUOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBaloTCcad TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00y4aroImuMHCs NMPOrpaMM CpeHEero oouero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pE3yJbTaTOB OCBOEHHs IpeaMmera «buonorus» BblIeICHBI
CICMYIOINE COCTaBIIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKON  TpaKIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIM4Me€ MOTHBAallMM K OOy4eHHUIO OHMOJOIruHM, IeJIEHANpaBI€HHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JINYHOCTU HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH U MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroIIMXCs PYKOBOJICTBOBaThbCS B
CBOEM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAMM, IPUCYIIUMU  CHCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAIWYHE SKOJOTHYECKOTO MPABOCO3HAHHS, CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pPE3ynbTaThl OCBOCHHA INpeamera «buonorus» IOCTHraroTcs B €IMHCTBE
y4eOHOI W BOCHUTATENbHOM JESITEeIbHOCTH B COOTBETCTBMU C TPATULMOHHBIMH POCCHUHCKMMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, IPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU TOBEJEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3MIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XXECHMsI K 3aKOHY M IIPaBOIOPSIKY, YEJIOBEKY TPyJda M CTapUIEMY ITOKOJEHHUIO, B3aMMHOIO
YBOKEHUsS, OEpe)KHOT0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaIulHsM
MHOTOHAIMOHAIBHOTO Hapoaa Pocculickoit @enepanuu, NpupoAe U OKPYKAIOLIEH cpelie.

JIndHOCTHBIE pe3ynbTaThl OCBOEHMs yueOHOro npeamera «buomorusy MoMKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYalOLIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAli, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacIIMpeHNe KU3HEHHOI'O OIbITa U OMNbITa AEATEIbHOCTU B IPOLECCE pealu3alliid OCHOBHBIX
HaIpPaBJICHUHN BOCIIUTATEIIBHOMN €ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOr0 BOCIUTAHUS:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH O0YydYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WJIeHA POCCUICKOro 00IeCTBa;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YyBaK€HHE 3aKOHA U
IIPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIbHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOIrMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpEeNeNATh COOCTBEHHYIO MO3MLHMIO 110 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;



YMEHHE YUYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHUSI JIIOJICH ¢ pa3HBIMU yOEKICHUSIMHU, KyJIbTYPHBIMH [EHHOCTSMU U COIUATBHBIM
MIOJIO’KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBHINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEJOBATEIbCKUX 3a/la4, YBAXKUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIITIOHEHTOB MPU 0OCYXIEHUH CITIOPHBIX BOIPOCOB OHOJIOTHYECKOTO COJIEPKAHMS,;

FOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM JEATEIILHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKTAHCKOW UACHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaocTu 3a CBOM Kpail, CBOIO
Poauny, cBOH S3bIK U KyJIBTYpY, IPOLIUIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAUI0 M MaMSATHUKAM MPHUPOJBI,
nocTxeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE U pa3BUTHE
OuoJIOTMH, TOHUMAaHUS 3HAYEHHsI OMOJIOTHH B IO3HAHUH 3aKOHOB MPUPOJIBI, B KU3HH YEIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uzelHas yoexx1EHHOCTh, TOTOBHOCTD K CIYXEeHMIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOIa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLMI0 M IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYIyIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3LAHMIO CEMBUM Ha OCHOBE
OCO3HAaHHOTO TPUHATHSA LIEHHOCTEH CeMEHHOM XKM3HM B COOTBETCTBHM C TPATUIMSIMU HAPOIOB
Poccuu;

4) 3cTeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUH;

MOHUMaHHE YMOIIMOHAITEHOTO BO3ICHCTBUS JKUBOU MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKECHHIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHSA, (OPMHPOBAHUS  KYJBTYPbl  3/0POBbS H
IMOLMOHAIBLHOIO 0JIArONOJIyYns:

MOHMMAaHKE U peann3aius 3J0pOBOro U 0e30MmacHOro oopasa KM3HM (30pOBOE MUTAHHE,
coOIofiecHHe TUTMEeHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHHA M OTIBIXA,
perynsipHas (u3nueckass aKTUBHOCTh), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10POBbIO;

MOHMMAaHHWE IEHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHME MOCJIEJICTBUM W HENPUATHS BPEAHBIX MPUBBIYEK (YHNOTpEOJICHUS aKOTroJs,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;



TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJIOTUYECKON M COLIMAIbHOM HAalpaBIeHHOCTH,
CHOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb W  CAMOCTOSITEIBHO  BBINOJHATH  TaKylo
NesITeTbHOCTD;

MHTEpEC K pa3sNuuHbIM cepam mpodeccHoHABHONW IesSTeTbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBIHM BIOOP Oyaylueil npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KHU3HH,

7) 3K0JIOTMYECKOT0 BOCTIUTAHMS .

HKOJIOTHYECKH 11€J1ecO000pa3Hoe OTHOIIEHHE K IPUPOAE KaK UCTOUHUKY XKHU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MIOBBIIIEHUE YPOBHS JKOJOTMYECKOH KYJIBTYphl: TMPUOOpETEeHHE OIbITa IIAHWUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI I OKpY’KaIOLIeH Cpepl;

OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IMyTel UX peleHHus;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpPETaeMble MPU M3YUYEHUH OMOJIOIMH 3HAHUS U YMEHUS
IpU pelIeHUuN MpoOiieM, CBSA3aHHBIX C pAIlMOHAIBHBIM IMPHPOIONONIB30BaHUEM (COOII0CHNE
IpaBUI NOBEJEHUS B NPHPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BUIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HENpUSATHE NEHCTBUH, MPUHOCALIMX Bpel OKPY)KAIOLIEH NpUpOIHON cpere,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKHUE MOCIEICTBHS MPEAPHUHAMACMBIX
JIEUCTBUI U MPEIOTBPAILAT HX;

HAJIMYME PA3BUTOTO HKOJOTHUYECKOTO MBILIUICHUS, HKOJOTHUECKOW KYJIbTYpHl, OIbBITa
NEeSITeTbHOCTH  OKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCI HMH B
MO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBbHOW ITPAKTUKE, TOTOBHOCTM K YYAaCTHIO B
IPAaKTUYECKOH JIeATENbHOCTH SKOJIOTNYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHA HAyKl ¥ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYD,
CHIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U UUTATEIBCKOW KYJIBTYphl KaK CpeJICTBA B3aUMOACHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

MOHUMaHUE crenupuKu OHOJIOTMM KaK HAayKH, OCO3HaHUSA €€ Poiau B (OPMUPOBAHUU
PaIMOHAIHFHOTO HAYYHOTO MBIIIICHHUS, CO3/IaHUH IEIIOCTHOTO TIPEACTaBICHUS 00 OKpYKaroIeM
MHUpe KaKk O €JMHCTBE IPUPOABI, YelOBeKa U oOO0IIecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pEeIICHUH MTPOOIEM COXpaHEHHs! IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUH Ui COBPEMEHHOW IMBUIIM3AINU: 00ECTICUeHUS
HOBOT'O YPOBHS Pa3BUTHsI MEIHMIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelarh pecypcHble IpoOIeMbl pa3BUTHs YEJI0BEUECTBA, MIOMCKA IyTeH BBIXOJAa U3 INI00ATbHBIX
HKOJIOTHUECKUX MPoOsieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJSX MOBBIMIEHUS OOIIeH
KyJIBTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTABHOW 4YacTH ()yHKIMOHAIbHOU
IpPaMOTHOCTH 00y4aronwmxcs, popMupyeMoit pu U3y4eHuu OUOJIOTUH;

MOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHMWS, HCIIOJIB3YEeMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJyyaeMble 3HAHMS M aHalW3a M OObBSICHEHUs SBJICHUH
OKpY’KAIOIIEeT0 MHpa M HPOMCXOJAIIMX B HEM H3MEHEHUH, yMeHHe JeiaTb 0OOCHOBaHHbBIE



3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IOJIYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTMUYECKUE 3HAHMUS JJIS PELIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIUAX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEeIbHOCTH, FOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO U
HCCJIEI0BATENBCKYIO AESITENbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K HENpPEphIBHOMY 00Opa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIIOJIyY€HHUIO HOBBIX 3HaHMH IO OHMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHUSl y4eOHOro mnpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble A7 (OPMUPOBAaHUS MHUPOBO33PEHHUS  OOYYAIOLUXCS  MEXAUCHUILIMHAPHBIE
(MexnpeMeTHbIE) OOLIeHayUHbIe IOHATH, OTPaKAOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U creuu(uKy METOA0B MMO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHbBIX HayKaX (BEIIEeCTBO, SHEPIHs,
SBJICHHE, TPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAONIOEHNE, U3MEPEHHUE, HKCIEPUMEHT M JPYTuX), YHUBEpPCAJIbHBIE
yueOHble JeicTBUs (TT03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PErYISTUBHBIE), 00ECIeUnBaIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIbHOW KOMIETEHIMH O00Yy4aroluxcs,
CIIOCOOHOCTh 00yJaromumxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpCaJbHble Yy4deOHbIe JAEHCTBHMS B IIO3HABATEIBHOW U
COLIMAJIbHOW MIPAKTHKE.

MertanpeameTHble pe3yiabTaThl OCBOCHHS IMPOrpaMMbl CpEeJHEro oOmero oOpa3oBaHUs
JIOJIKHBI OTPa’KaTh:

OBJaileHHe YHUBEPCAIbLHBIMH YU4eOHBIMH O3HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U AaKTyaJIM3UPOBaTh MpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHauu3a,
CHUHTE3a, CpaBHEHHMA, KIacCUPHUKAIMM, OOOOIIEHHs), pPacCKpbIBaTb CMBICT OHOJIOIMYECKHX
HNOHATUHN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATD CBSA3H C APYTUMU NOHATUIMMU);

ONpeAeNATh LN JeATeIbHOCTH, 3aJaBasi NapaMeTpbl W KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHsS (AKTOB U SIBICHUM KUBOMH
IIPUPOJIBI;

CTPOUTHb JIOTUYECKUE PpaCCyKIEHUS (MHIYyKTUBHBIC, JAENYKTUBHBIE, IO AaHAJIOTUM),
BBISIBIISIT 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA JUIsl NIPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHIl pa3HOTO poja,
BBISIBICHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELIEHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
Y HEMATEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAabOTy B YCIOBUSX pPEAIbHOI0, BUPTYAJIBHOTO U
KOMOHMHUPOBAHHOTO B3aUMOACHUCTBUS;



pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPoOIIeM.
2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJIETh HaBBIKAMHU YyUEOHO-HCCIIEIOBATEIBCKON U MPOEKTHOU NEATEIFHOCTH, HaBBIKAMHU
paspelieHuss npodeM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHCKY METO/I0B
pelleHus] MPaKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IUYHBIE BHUJIBI JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETANNH, MPEOOPA30OBAHUI0O W MPUMEHEHHIO B YYEOHBIX CHUTYaIHsIX, B TOM YHCIIE TPU
CO3/IaHUU YYEOHBIX U COIHMAIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS], BIaJAeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOW NESITEIIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISTh MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3a7ady, BbBIIBUTATH
TUNOTE3y €€ pelleHHs, HaXOAWUThb AapryMeHThl Ui JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJ€ pELIeHHs 3a7aud pe3yabTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIEJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB M CIOCOOOB JEHCTBUS B
po(eCCHOHATIBHYIO CpeNy;

yMeTh NEPEeHOCUTh 3HAHMWA B  I[IO3HABATENBHYI0 M  IPAKTHYECKyl0  00JacTu
KHU3HENIEATSITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTell;

BbIIBUTATh HOBBIE WJEH, Ipeajaratb OpUrMHAJIbHbIE IMOAXOAbl U PpELICHHs, CTaBUTh
poOJIeMBI U 33J1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanueii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIu (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBApsIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBaTh WH(MOPMALMIO PA3NIUYHBIX BHIOB U (HopM
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh PaszIHMYHBIE METOABI TPH IOHCKE W OTOOpe
Ouosornueckoi nHGopMauu, HeOOXOAMMOM JIJIsl BEITIOJTHEHHSI YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILECHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAaNbHYIO (OPMY TMPEACTABICHUS OHOJOTHYECKON
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIBI, PUCYHKHU U IPYTOe);

UCIIONb30BAaTh HAy4YHBIN $3bIK B KauyecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKOu
uHpOpMaLKeil: TPUMEHITh XUMHUYECKHe, (pU3MYecKrue U MaTeMaTU4eCKHe 3HAaKHM U CHUMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJIATHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIUThl HHQOpMaMH, HWHGOPMALUOHHON
0€30MaCHOCTH JTUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHM A€l CTBUSIMMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUU BO BceX cepax >KM3HU, aKTUBHO y4acTBOBATh B JTUAJIOTe
WIN JTUCKYCCUU TI0 CYLIECTBY OOCY)XKJaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CYXKICHHs] OTHOCHTENbHO BBITIOJHEHHsI MpearaeMoil 3aJaud, YYUTHIBAaTh HWHTEPEChl U
COIIACOBAHHOCTH MO3ULUHI APYTUX YYaCTHUKOB JUAIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CpencTBa OOLIEHMs, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYallul, yMETh CMAT4aTh KOH(JIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJEHCTBHS, MOHMMATh HaMEPEHUS
JIPYTUX JIIO/IEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOU (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYATbHOW pabOThl Mpu
pereHnr OMOJIOTHYECKON TTPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dopM B3aMOAEUCTBUS MIPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX ICHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4iIeHa KOJJIEKTHBA;

OPUHUMATh IIeTd COBMECTHOW JAEATeNbHOCTH, OPraHU30BbIBATb U KOOPIMHHUPOBATH
JEUCTBUS MO €€ AOCTMXKEHMIO: COCTaBIATh IIaH ACMCTBUM, pacHpelesaTh pOJIA C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3ybTaThl COBMECTHOM pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JIOTO YYaCTHHKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh WAEU C IO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHE B PAa3IMUYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

HCIIOJIb30BaTh OWOJIOTMYECKHWE 3HAHUS JJIs BBISIBICHUS NpoOJieM M HX pelieHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMpPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH 1€JIEBbIE M CMBICIIOBBIE YCTAHOBKM B CBOUX
JNIEUCTBUAX M MOCTYIKAaxX MO OTHOIICHUIO K KUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NESTEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JESITENHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHUS MPOOJIEMbI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUII;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MTPENOUYTEHUM;

JIeNaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M MPOSIBICHHUIO MIMPOKOH 3pyIUIIMU B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENbHBIN M KYJIBTYPHBI YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHTh KOPPEKTUBBI B JIESATEIHLHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEISM;



BJIa/I€Th HaBBIKAMH MMO3HABATENBHON pedIeKCUN KaK OCO3HAHUS COBEPIaeMbIX JEHCTBUN
U MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U ApTyMEHTBI PYTUX IPU aHATIU3€E PE3YJIbTATOB JI€ATEIbHOCTH;

3) npuHsATHE Ceds1 U IPYTrux:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro 4eroBeka.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIe pe3ynbTaThl ocBoeHUs nporpamMmMbl COO mo Guosioruu Ha 0a30BOM YPOBHE
BKJIIOUAIOT crienuduyeckue s yueOHoro npeamera «buonorusy HaydyHble 3HaHUSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, HHTEpHpeTalMu W NpeoOpa3oBaHUIO 3HAHWM, BHIbI
NeSITeIbHOCTH TI0 TTOJYYSHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWH B PA3IUYHBIX Y4EOHBIX
CUTyallUsX, a TaKkKe B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBS3aHHbIX ¢ Ouojorueil. B
porpaMMme IpeaMeTHbIE PEe3YIbTaThl MPECTABICHBI 110 T01aM 00Y4YEeHHUS.

[IpenmetHble pe3ynbTaThl OCBOEHHs YyueOHoro mnpeamera «buonorust» 6 10 knacce
JIOJIKHBI OTPa’KaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMHM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHUHU COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUIMCKHX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
O6uosiornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBeKa [T PEeLIeHNs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHUE OMOJOTHYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranm3M, MeTabomu3m (0OMEH BEIIECTB U  MpPEBpallleHHEe JHEpPruH), T[OMEOcTa3
(camoperynsanusi), YpOBHEBas  OpraHu3alldsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoyKius), HaCIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U PA3BHUTHUE;

YMEHHE H3j1araTh OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHAs,
IEHTpaJIbHAs J0TMa MOJIEKYJIsIpHOUM Owmosoruu), 3akoHsl (I. Mengens, T. Moprana, H. .
BaBuiosa) u yueHus (0 LeHTpax MHOT000pa3us U MPOUCXOKICHUS KyJIbTYypHBIX pactenuit H. U.
BasuiioBa), onpenensite rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJa/Ie€Th METOJaMH HAay4HOTO MO3HaHUs B OWOJIOTHMU: HAOJIOJEHHE U ONMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMUN, OpraHu3alus H TpPOBEJACHHE OHOJIOrHYeCcKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bI, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE IOJYyYEHHBIX pe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IPOKAPHOT M 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
NPEBpAICHUsT SHEPTUN B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO M IHEPTeTHYECKOr0 OOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, UHAUBUAYAIIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS 1Ji OOBSCHEHUS OMOJOIMYECKHX MPOLECCOB U
ABJICHUH, JUUISl IPUHATUS IPAKTUYECKUX PELICHUI B IOBCEHEBHOM KU3HHU C LENbI0 00eCieueHus
0€30MacHOCTH CBOEro 3[0POBbS M 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TMOBEJEHUS B OKpYXarollled NPUPOAHOM cpele, NMOHMMaHUE HEOOXOIUMOCTH



MCIIONIb30BaHUSl JOCTHKEHUI COBPEMEHHON OMONOTMH U OMOTEXHOJOTHH JAJs palrOHAIBHOTO
IPUPOIOTNIOIB30BAHUS;

YMEHHE pelllaTh 3JIEMEHTapHble TI'E€HETHMYeCKHe 3aJaud Ha MOHO- M JUTHOpHIHOE
CKpEIlMBAaHUE, CLEIUIEHHOE HACJEI0BaHUE, COCTABIIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS
JUTSE TIpe/ICKa3aHus HacleOBaHUS TPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE pabOThl, COOMIONATh MpaBUia HpU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHUECKH OILIEHHBAaTh M WHTEPIPETHPOBATh HMHOOPMALNIO OHOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHHS M3 Pa3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), ’TUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 000011as
OMOJOrMYecKyl0 HMH(POPMAIUI0 U3 HECKOJBKMX MCTOYHHMKOB, TIpPaMOTHO HCIOJIb30BaTh
NOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmetHsie pe3ynbTaThl OCBOCHHs YyueOHoro mnpeamera «buomorusiy ¢ 11 knacce
JTOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECTe M pOJIM OWOJOTHMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIIMS,
reHo(OH, JBOJIONHMS, JBUXKYIIUE CHIbI ((DAaKTOPBI) 3BOJIONWHU, IMPUCIOCOOICHHOCTD
OpPraHu3MOB, BHJ000pa3OBaHHE, HKOJOTHYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, peIyLICHTHI, LIeTIH MTUTaHUs, SKOJOrH4ecKas nmupamuaa, ouoreoneHos, ouocdepa;

yMEHUE Wu3/Iaratb Ouonorudeckue Teopuu (3BoironMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOPUS IBOJIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliiieBoro cxoactsa K. M.
bapa, dyepenoBanus IIaBHBIX HampaBieHMd M myteil sBomtounu A. H. CeBeproBa, ydeHHs O
o6uocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIBI ©X TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHUH, OpraHu3alus M TPOBEJCHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE TIOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH 1 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBLICTATH CYIIECTBEHHBIC MIPU3HAKH CTPOCHUS OMOJIOIMYECKHX OOBEKTOB: BUIIOB,
MOMYJISIMM, TPOIYIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOreOlleHO30B U 3KOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACJEICTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B SKOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTHM, KPYroBOpOTa BEIIECTB W OHMOr€OXMMHUYECKHUX ILHKIOB B
ouocdepe;

yYMEHHE MPUMEHATH MOJTY4YCHHbIE 3HAHUS N7 00BACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUH, JIJIs1 IPUHSTHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHON )KU3HHU C 1IEIbI0 0OeCTIeYeHUs
0€30MacHOCTH CBOEro 3J0pOBbS M 370POBbSl OKPYKAIOWIUX JIIOJEH, COOJIOJIEHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpY)KAIOIIeH MNPUPOAHON cpele, NMOHMMaHue HEOoOXOIUMOCTU
MCIIOJIb30BaHUS JOCTHXKEHUIN COBPEMEHHOM o6uosiorun I E: panOHaIbHOIO
IIPUPOIONIOIB30BAHUS;



YMEHHE peliaTh 3JeMEeHTapHble OMOIOTMYECKHE 3aJayud, COCTaBJISATh CXEMbI MepeHoca
BEILIECTB U SHEPTUU B IKOCHCTEMax (LEMU MUTaAHUsA);

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U IPAKTHYECKHE padOThl, COOJIOIaTh IpaBUia MPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OILICHHBAaTh M WHTEPIPETHPOBATh HMHOOPMAILNIO OHOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOUYAIOLIYIO IICEBJOHAyUYHbIE 3HAHMS M3 Pa3jIMUHBIX HMCTOYHUKOB (CpEICTBa
MaccoBoi uWH(OpMaIMK, HAy4YHO-TIOMYJSPHBIE MaTEpHaNIbl), pPaccMaTpuUBaTh TIJIOOAIBHBIC
9KOJIOTHUYECKHE MPOOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/laBaThb COOCTBEHHbIE THCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJOrMYECKYl0 HMH(POpPMAIMI0 M3 HECKOJIbKMX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnueckoe MIaHUPOBAHUE COCTABJICHO C YYETOM paboyeil mporpaMmbl BOCIIUTAHUS.

[Torennman naHHOro y4eOHOro mpeamera OOECIEeUMBAET peau3alMio CIEIYIOIIUX LEeIeBbIX

IpUOpUTETOB BocnuTaHus odydatomuxcst COO:

IleneBbie OpUEHTUPBI PE3YIBTATOB BOCIIUTAHMS

1. I'pask 1aHCKO-ITATPUOTHYECKOE BOCITUTAHUE:

* 3HAIOLIMH U JIIOOSAIINNA CBOIO MATyl0 POJUHY, CBOW Kpail, MMeroIuii npeacrasienue o Ponnne
— Poccun, ee TeppuTopun, pacnooKeHUH;

e CO3HAIOIIMI MPHUHAJICKHOCTh K CBOEMY Hapoly M K oOmHocTH TrpaxnaaH Poccun,
MPOSIBJIAIONINN YBaXKEHUE K CBOEMY U IPYTMIM HApOAaMm;

e MIOHUMAIOIIUK CBOIO COMPUYACTHOCTH K MPOIIIOMY, HACTOSILEMY M OyAyIIeMy pOJHOro Kpas,
cBoeit Ponunel — Poccun, Poccuiickoro rocynapcrsa;

e IOHUMAIOIIUK 3HAYEHHE TPAXKAAHCKUX CHMBOJIOB (TOCyIdapCTBeHHas cuMmBoiuka Poccuu,
CBOET0 peruoHa), Mpa3gHUKOB, MECT TIOYUTAHMS TepoeB U 3alUTHUKOB (OTedecTsa,
MPOSIBJIAIOIINN K HUM YBa)KECHHUE,

e UMEIOIIMN IE€PBOHAYAIBHBIE IPEACTABICHUS O IpPaBaX M OTBETCTBEHHOCTH YEJIOBEKa B
o0111ecTBe, rpakJaHCKUX MpaBax U 00s3aHHOCTIX;

e IPUHUMAIOIINN y4acTHE B XKHU3HU Kjacca, o011eo0pa3oBaTeIbHON OpraHU3ally, B TOCTYITHOM
I10 BO3pacTy COLMAIbHO 3HAYMMOU EATEIILHOCTH.

2. JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

e YBaXAIOWUH JyXOBHO-HPABCTBEHHYIO KYJIBTYpPY CBOEH CEMBH, CBOErO0 HApOAd, CEMEWUHbIE

LEHHOCTHU C YY€TOM HallMOHAIbHOMU, PEIUTHO3HON NIPUHANIICKHOCTH;

e CO3HAIOIIMKM LEHHOCTb KAKIOU 4YEJIOBEYECKOM XKU3HM, NPU3HAIOLIUN MHIUBUAYAJIbHOCTb U
JIOCTOMHCTBO KaXKI 00 YEJIOBEKA;

e 7100pOoXenaTeNbHbIN, MPOSBISIOMINN COMEpPEKUBAHUE, TOTOBHOCTh OKAa3bIBaTh I1OMOIIIb,
BBIPQ)KAIOLMM HENpHITHE IOBEIEHUs, NPUYMHAIONIEr0 (U3UYECKUH U MOpalbHBI Bpel
JIPYTUM JIOSM, YBaXKalOLIUM CTapIluX;

e YMEKOIIMH OLICHMBATH IOCTYNKH C IO3MIHMH HMX COOTBETCTBUS HPABCTBEHHBIM HOpMaM,
OCO3HAIOLIUN OTBETCTBEHHOCTD 33 CBOU ITOCTYIIKU;

e BIJIAJCIOIMUI MPEICTABICHUSIMA O MHOIOOOpa3HM SA3bIKOBOIO M KyJIBTYPHOI'O NPOCTPAHCTBA
Poccun, umeronuii nepBoHAYadbHbIE HABBIKM OOIIEHUS C JIIOJbMH pa3HBIX HApOJOB,
BEPOUCTIOBEIAHUI;

e CO3HAIOIIMM HPABCTBEHHYIO MU OCTETUYECKYI0 LEHHOCTb JIUTEPATYPBI, POIHOIO s3bIKa,
PYCCKOrO S3bIKa, IPOSBISAIOIUI HHTEPEC K YTCHUIO.

3. DcTeTnuecKkoe BOCIIUTAaHHE:

e CIIOCOOHBI BOCHPUHUMATh M UYBCTBOBaTh IIPEKpacHOe B OBbITy, NPUPOJE, HCKYCCTBE,



TBOPYECTBE JIIOJIEH;
e IPOSIBIISIOIINM HHTEPEC U YBAXKEHUE K OTEYECTBEHHOW U MUPOBOM XY 0KECTBEHHOU KYJIbTYPE;
e IPOSIBJIAIOIINAN  CTPEMJICHME K CaMOBBIPD@KEHHUIO B Ppa3HbIX BHMJIAX XYyI0KECTBEHHOHN
NeSITeIbHOCTH, UCKYCCTBE.

4. ®wusuueckoe BOCHUTAaHUE, (OPMUPOBAHUE KYJIBTYPbl 3J0pPOBbS M 3MOIMOHAILHOIO

Oyaromnonyyus:

e OepeXHO OTHOCAUIMHCA K (PU3NYECKOMY 30pPOBbIO, COOJIIOJAIONIMKA OCHOBHBIE IpaBHJIa
3M0poBOro M Oe3omacHoOro mis ceds M JOpyrux Jojed oOpa3za KW3HH, B TOM 4YHUCIIC B
MH(POPMALIMOHHOM cpee;

e BJAJCIOIIMNA OCHOBHBIMM HAaBBIKAMHM JIMYHONM M OOIIECTBEHHON TUIHEHbI, O0€30I1acHOro
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

e OpUEHTHPOBAHHBIA Ha (HU3MUECKOE PAa3BUTHE C YUETOM BO3MOXKHOCTEHM 340pOBbs, 3aHATHUS
(GU3KYIBTYpOH U CIIOPTOM;

e CO3HAOIMK M NPUHUMAKOUIMN CBOK IOJIOBYIO INPHUHAJIEKHOCTb, COOTBETCTBYIOIIME €U
ncuxo(u3nyecKkue U NoBeJeHYECKHEe OCOOEHHOCTHU C YU€TOM BO3pacTa.

5. TpynoBoe BOCIUTaHUE:

e CO3HAIONIUI LIEHHOCTh TPY/a B KHU3HH YeJIOBeKa, CEMbH, OOILECTBA;

e IPOSIBJIIIOIINN YBa)XXKEHUE K TPYyHy, JIOAAM TpyAa, OEpeKHOE OTHOLIEHHE K pe3yjIbTaTam
TpyZia, OTBETCTBEHHOE NOTpeOIIeHHE;

e IPOSIBJIIIOIINN HHTEPEC K Pa3HBIM Mpodeccusim;

e YUaCTBYIOLUIMI B pa3lM4YHBIX BHJAaX JOCTYIHOIO IIO BO3pacTy Tpynda, TPYyIOBOU
JeSITEIbHOCTH.

6. DKOJI0rM4ecKoe BOCIIUTAHNUE:!

e TOHMMAIOIUN LEHHOCTh MPUPOABI, 3aBUCUMOCTb >KM3HH JIIOJIEH OT MPUPOJbI, BIUSHUE
JIOAEH Ha IPUPOY, OKPYKAIOLIYIO CPENLY;

e TMPOSBIAIOIMN JI000Bb M OEpeKHOE OTHOIIEHHWE K TMPUPOJE, HENpUSTHE ACHCTBUH,
HNPUHOCSALINX BpPE PUPOJIE, OCOOCHHO XKHUBBIM CYIIECTBaM;

e BBIPAKAIOUIMI TOTOBHOCTb B CBOEH JEATEIBHOCTH MPHUACPKHUBATHCS SKOJIOTHUYECKHX
HOPM.

7. LleHHOCTh Hay4YHOTO MMO3HAHUS:

e BEIPQXKAIOIIMII  TO3HABATENIbHbIE  WMHTEPECHl, AKTHUBHOCTb,  JIIOOO3HATENBHOCTH U
CaMOCTOSITENIbHOCTh B IO3HAHUU, UHTEPEC U YBAXKEHNE K HAyYHBIM 3HAHUSM, HAyKE;

e 00NaAIOMMK  MEePBOHAYAIBHBIMU TPEACTABICHUSIMH O TPUPOAHBIX U  COLMAIBHBIX
00BeKTaX, MHOrooOpa3uu OOBEKTOB M SIBJICHUI MNPHUPOMbI, CBA3M >KUBOM M HEXKHUBOU
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

e IMEIOIINI NepBOHAYAIbHBIC HABBIKM HAOJIIOAECHUH, CCTEeMaTU3allui U OCMBICICHUS OIbITa

B €CTECTBEHHO-HAYYHOU U T'yMaHUTApHOU OOJIACTSIX 3HAHHSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB Bocnurart
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbBIe (LM (ppOBbIE)
n/n TeM NMPOrpamMMbl Bcero Kontponpibie  Ipairicciie o0pa3oBaTejibHbIE PeCypPChI HOMHOHEHT
paboTHI paboThI
Buonorus kak Hayka 2 0.5 bubmmorexa LIOK 167
https://m.edso0.ru/7f41c292
JKuBnie cucTeMbl U UX 1 bu6mmoreka [JOK 6,7
OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMHYECKUH COCTaB U 8 1 bu6mmorexa [JOK 1,6,7
CTPOCHHUE KIICTKU https://m.edsoo.ru/7f41c292
JKuzHenesITenbHOCTD KIIETKU 6 Bubmmorexa LIOK !
https://m.edso0.ru/7f41c292
PasmHOXeHUE U 7
WHIWBHIyaTbHOE PA3BUTHE 5 1 bubmorexa TIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
HacnencreeHHoCTE 1 8 15 bu6mmoreka [IOK 1,7
WU3MEHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
Cenekiuus opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK 1,7
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHoe Bpems 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumenoBanme pa3jiesioB u
TeM NPOrpaMmbl

DBOITIOMOHHAS OMOJTOTUS

Bo3HukHOBEHME U pa3BUTHE
JKH3HH Ha 3eMiie
OpranusMsbl 1 OKpYy>Karoiias
cpena

Coo0miecTBa u
JKOJIOTMYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanyecTBO 4acoB

Bceero Konrtpoabnbsie IIpakTHyeckue

padoThbI padoThI

9 1

o 05

> 1

9

2

34 0 25

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f4lcc74
bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
https://m.edsoo.ru/7f4lcc74
bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

Bocnurar.
KOMIIOHEHT

1,6,7

1,7

1,6,7

1,6,7


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO 4acos

DJIeKTpPOHHbIe N (ppoBbIe

Tema ypoka Konrpoabnbsie IlpakTHueckue Aara o0pasoBaTe/bHbIe
Bcero U3y4eHust
padoThbI padoThI pecypchl

bubnunorexa LIOK

buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo/1p1 TO3HAHUS )KUBOK

npupobl. [Ipaktudeckas pabora

NIQ) lp«IZ/lIcnoninaHHe paBIJ)'II/I‘{HBIX 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e6122

METOJIOB TPY U3YUYCHUHU

OMOJIOTUYECKHX 0OBEKTOBY

buonorunyeckue cucTemsl, 1 but6mmoreka [JOK

IPOLIECCH U UX U3yYCHHE https://m.edso0.ru/863e6564

XuMH4eckuii coctas KiIeTkd. Bona 1 but6mmoreka [JOK

U MUHEPaJIbHBIC COJTH https://m.edsoo.ru/863e674e
bubmuoreka [JOK

benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.eds00.ru/863e6072

depMeHTHI — OMOJIOTHYECKUE

karanu3aTopsl. JlabopaTopHas

pabora Ne 1 «3ydenue 1 05 bubnmoreka [JOK

KaTaJTMTHYECKONW aKTHBHOCTH ' https://m.edso0.ru/863e6b72

(hepMeHTOB (Ha TPUMEpPE aMIIIA3hI

WJTU KaTajasbl)»

YraeBoapl. JIunuasl 1 bubmmoreka [JOK


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

MaTpU4YHOI'O CUHTE3a

bubnunoreka [JOK
8 Hyxentiosbie knenotet. AT https://m.edsoo.ru/863e6d5¢c
9 Hcropust u MeTObI M3yYEHHUS bu6nuoreka [IOK
kiaetku. Kierounas reopust https://m.edso0.ru/863e6e88
10 KrneTka kak 1enoctHas )KuBas
cucreMa
CtpoeHnue 3yKapuoTHIeCKOM
kieTku. JlabopatopHas padota Ne
2 «M3y4yeHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpErapaTax u ux
OTIMCAHUE
bubnnoreka [JOK
12 OOMeEH BeIIeCTB WK METab0JIN3M htts://m.eds00.ru/8636766¢
bubmuoreka [JOK
13 dorocuirres. Xemocuies https://m.edsoo.ru/863e7c98
. bubnuorexa LIOK
14 ueprerueckiii oomen https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KIETKH.
Jlenenue knetku. MuTos.
15 Jlaboparopuas padota Ne 3 05 bu6muoreka [IOK
«Habnroieane MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuorexa [JOK

o Tpancasiuus — Guocnites G https://m.eds00.ru/863e796e
18 Hexknerounsie Gopmbl )XxU3HU — bubnmnorexa [JOK
BUPYCBHI https://m.edso0.ru/863e7540
but6mmoreka [JOK
19 dopMbl pa3MHOKEHHS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoreka IIOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE TOJOBBIX
KJ1eToK. OII0J0TBOPEHHE.
91 JlaGopaTtopnast pabota Ne 4 05 bubnuotexa [JOK
«H 3yueHne cTpOCHUS MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
99 WNupuBunyansHOE pa3BUTHE bu6muoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o
23 HacneJJCTBeHHocyTI/I u bubmorexa HOK
https://m.edso0.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 an3HaK01§). MOHOFI/I6pI/II,[I[HOG bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpEIINBaHHE
| Smormoe s
https://m.edsoo.ru/863e89a4
HACJIETOBaHUsI PU3HAKOB
26 CleruieHHOE HACJIeI0BAHHE 05 bubnuorexa [JOK

npu3HakoB. JlaboparopHas padora

https://m.edsoo.ru/863e8c60
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Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(]UIIbI HA
TOTOBBIX MHKpOIIpenapaTax»

I'enetuka nona. HacnenoBanue bubmuoreka [JOK
27 1
NPU3HAKOB, CLUETICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
HM3MeHYHBOCTb.
HeHnacnenacTBeHHass U3MEHYMBOCTD.
JlaGopaTopnas padota Ne 6.
28 HSy‘-IlsHI/IepMO,[[I/II)(I)I/IKaLII/IOHHOﬁ 1 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHUE
BapUAIMOHHOTO Psiia U
BapHallMOHHON KPUBON»
HacnencrBeHHass ”3BMEHUUBOCTb.
Jlaboparopnas pabota Ne 7. bu6nuoreka [IOK
29 . 1 0.5
«AHanu3 MyTaui y 1po30QHbt https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpPOIIpErapaTax»
30 I'eHeTnKa yeroBeKa 1 https://m.edso0.ru/863e8d78
PesepBHblIit ypok. O60011eH1E 11O
31 teme «HaciencTBeHHOCTh U 1
U3MEHYUBOCTH OPTaHU3MOBY
32 Cenexiys Kak HayKa M IpoLece 1 https://m.edso0.ru/863e9214
33 MeToObl U TOCTMIKEHUS CEJIEKIIUHU 1 bubnunoreka [JOK
pacTeHU U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHoorus kak oTpacib 1 bu6muoreka [{IOK
MIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME
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11 KJIACC

Ne KosmmyecTBo yacos DaexkTpoHHbIe HHPPOBHIE
Tema ypoka Hara
n/n Koutpoabnbie IlpakTuueckue o0pa3oBaTte/ibHbIE
Bcero H3y4YeHUd
padoTbI padoThI pecypchl
1 DBOIOLNSA U METOJBI €€ N3YUEHUS 1 https://m.edsoo.ru/863ea20e
5 HcTopust pa3BUTHS NpeAcTaBIeHU 00 1 bubnmnoreka [JOK
3BOIIIOLIN https://m.edso0.ru/863e9570
3 MukposBoIrOnus 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3JieMeHTapHast
eIMHUIIA BUIA U SBOJIOIINY.
4 Hi6opI:Topraﬂ pabota ;9 1 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUOB IO
MOP(}OIOTHUECKOMY KPUTEPUIO)
5 JIBrxy1iue cusbl (371eMEeHTapHbIe 1 bubnuoreka [IOK
(bakTOpHI) SBOIOLUN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOTIOLINN:
IpUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000paszoBanue. JlaboparopHas 1 05 bubmuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
NPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa
8 Hanpasnenust u myTu MaKpO3BOJIIOINH 1 Bubmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOMIONINN 1
10 HcTopus xu3HU Ha 3eMiie U METOIBI €€ 1
U3yUeHUS
11 I'MnoTe3sl NPOUCXOKICHMS JKU3HU Ha 1 bubmmoreka [IOK


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

3emiie

Pa3Burwne xu3Hu Ha 3eMIiIe IO opaM U

https://m.edso0.ru/863ea5a6
bubmuorexa [JOK

12 nepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI YBOJOIUH
ACTUTENFHOTO U KUBOTHOTO MUpA.
13 ?[paxmqecxas[ pabora Ne 1 «I/ISYI:IeHI/IC 0.5 bubmmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
MCKOMAeMbIX OCTATKOB PaCTEHUI U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi CUCTeMa OPraHUYEeCKOTo bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
bubmuoreka [JOK
15 DBOJIIOIMS YeJIOBEKa (AHTPOIOTEHE3) https://m.edso00.ru/863eac2c
16 JBuxyniue cuibl ((paKkTopsl) bubnmnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLNU
yeJioBeKa
18 YenoBeueckue packl ¥ IPUPOIHbIE bu6mmoreka [IOK
aJlanTaly YeI0BeKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O60011IeHHE 1O TEME
19 «BO3HUKHOBEHHE U PA3BUTHUE KU3HU
Ha 3emiie»
20 DKoJoTHs KaKk HayKa
Cpenpl 00uTaHus U HKOJIOTHYECKHE bubnmoreka [JOK
21
(baxTopsI https://m.edsoo.ru/863eafec
AOGuotnyeckue GakTopsbl.
99 JlaGopatopHas pabota Ne 3. 05 bubmuoreka [IOK

«Mopdonoruueckre 0cOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSY.

https://m.edsoo0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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JlaboparopHnas pabota Ne 4. «Biusiaue
CBETa Ha POCT M PA3BUTHE YEPCHKOB
KOJIeyCa»

23 buotnyeckue pakTops 1 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU

24 nonyisiiud. [Ipaktraeckas pabota Ne 1 05
2 «Ilogcu€t NIoTHOCTU MOMYJIALMMA
Pa3HbIX BUIOB PACTEHUN»

25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 1 E;tls:f;:zii_orﬁm 63eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a

21 xonomeccsue g, Caotomsa | 1 biGmorera LIOK
sxocuctem, CyKiecens https://m.edsoo.ru/863eb5fa

28 [TpupoHBIC SKOCUCTEMBI

29 AHTpPOIIOr€HHbIE IKOCUCTEMBI 1

30 brocgepa — robarbhas skocheTeMa 1 https://m.edsoo.ru/863ebb5e
3emiu

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuotexa [JOK
onochepsr https://m.edsoo0.ru/863ebd16

32 YenoseuecTBO B 6rochepe 3emnn 1

33 CocylecTBOBaHUE TPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BeUeCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI

34 «Coo0111ecTBa U HKOJIOTHYECKHE 1
CUCTEMBbI»

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2.5


https://m.edsoo.ru/863eb348
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHA OCHOBHOH
OBPA3OBATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
MIPOBEPSAEMOTO
pe3yibTaTta

IIpoBepsiemble NpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM

o0pa3oBaTe/IbHON NPOrpaMMBbl cpeJlHero oduero 00pa3oBaHus
ChopMUpOBaHHOCTh 3HAHMH O MECTE€ U POJIM OMOJOTMHM B CHUCTEME HAY4YHOTO
3HAHHWSA ECTECTBEHHBIX HAayK, B ()OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa W HAyYHOTO MHPOBO33PCHUS; O BKJA/JE POCCHHUCKUX H
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTHH; (YHKIMOHAIHLHOU

I'PaMOTHOCTH YCJIOBCKaA JJIsI PCIICHMA ) KU3HCHHBIX 3aa4

YMeHue pacKkpbiBaTh COJCpKAHUE OMOJIOTUICCKUX TCPMUHOB M TIOHATUMN: KU3Hb,
KJIeTKa, OpraHu3M; Meraboyin3M (OOMEH BEIECTB W MPEBPAICHUE SHEPTHH),
romeocras (caMOperylsius), ypOBHEBas OpraHu3alisl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHHE (PETIPOAYKIINS), HACIEACTBEHHOCTh, N3MEHUYNBOCTb, POCT

U pa3BUTHE

YMeHne wu3naraTh  OMOJIOTMUECKHE TEOpUH  (KJIETOYHas, XPOMOCOMHAs,
MyTtanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u y4enus (o
IIEHTpaX MHOT000pa3uss W TPOUCXOXKIEHUS KYIbTypHbIX pactenuit H.U.

BasuiioBa), onpenensTs rpaHuilbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHne BIajeTh METOJaMHU HAy4YHOTO IMO3HAHWUS B OHOJIOTHH (HAONIOJCHUE W
OIMCAaHWE YHUBBIX CHUCTEM, MPOIIECCOB W SBJICHUI; OpPraHM3alMsl W TPOBEIACHHE
6I/IOJ'IOI‘I/ILIGCKOFO E)KCHepI/IMeHTa, BBIABNXCHUC THUITOTE3bI, BBISIBJICHHUC
3aBHCUMOCTH MEXJIy HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE MOJYyYCHHBIX
pe3yJIbTaTOB, UCIOJIB30BAHHBIX HAyUYHBIX MOHSTHUH, TEOPUH M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOALI HA OCHOBAHUU IOJTYYCHHBIX pe3y1'II>TaTOB)

YMeHHe BBIJIEIATh CYIIECTBEHHbIE MPU3HAKKA BHUPYCOB, KJIETOK MPOKAPUOT M
JYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB;, OCOOCHHOCTH
MPOLIECCOB OOMEHA BEIECTB M MPEBpAIICHUS SHEPTrUU B KIETKE, OTOCHHTE3A,
IJTACTUYECKOTO W JHEPreTUYecKOro OOMEHa, XEMOCHHTe3a, MHUTO3a, Meio3sa,
OTUIOZIOTBOPEHUS, Pa3MHOKCHHsI, HWHIAMBUIYAJLHOTO PpPAa3BUTHUA OpraHU3Ma

(oHTOTEHE3)

YMeHue NpUMEHSTbh [OJIyYeHHbIE 3HaHMs Ul OOBACHEHHS OHOJIOIMYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATUS MPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KU3HU B 1Lensix oOecrieuyeHus O€30IaCHOCTU CBOETO 3/I0pPOBbS U 370POBbs
OKpYXKalOIIMX JIIoJeH, COOJMIOJeHHs HOPM TIPaMOTHOTO TIOBEACHUS B
OKpY’KaIOIIeH MPUPOIHON Cpene; MOHWMAaHHE HEOOXOJUMOCTH HMCIOJIb30BAHUS

JOCTUKEHUM COBPEMEHHOM OHOJOrMM M OMOTEXHOJIOTUH JJisi paldOHAJIBLHOTO




10

11 KUIIACC

IIPUPOIONI0Ib30BAHUS

YMmenue peiaThb 3JICMCHTAPHLIC TCHCTUYCCKUC 3aa4Yi Ha MOHO- U [[I/II‘I/I6pI/IIIHOC
CKpC€IIMBAaHUC, CHCIINICHHOC HACICAOBAHHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO

CKpeHiuBaHUAd IJIA IPCACKA3aHUs HACIICAOBAHUA IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOJIHATH Ja0OpAaTOpHbIE W IpaKTU4YEeCKUe paldoThl, COOIIOAAThH

npaBuiIa npu paboTe ¢ yueOHBIM U JJAOOPAaTOPHBIM 000PYAOBaHUEM

YMeHue  KpUTHYECKM OLEHMBAaTb M  HHTEPHPETHpPOBaTh  MH(OpMALUIO
OMOJIOTMYECKOTO COJCpXaHMs, BKIIOYAIOIIYIO IICEBJOHAyYHbIE 3HAHUA U3
paznuuHbiX ucTtouyHuKoB (CMU, HayyHO-TIOMYJsIpHBIE MaTE€pUalbl); STUYECKUE
aCIIeKThl COBPEMEHHBIX UCCIIEI0BAaHUN B OMOJIOTUHU, MEAULIMHE, OMOTEXHOJIOTHH

YMeHnue co3naBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIast
OMOJIOTHYECKYI0 HMH(QOPMALMI0 M3  HECKOJIBKHMX HCTOYHUKOB, TI'PAMOTHO

WCMOJIb30BATh MOHATHHHBIN anmnapaT 0M0JI0ruu

Kon
MPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsiemble MpeagMeTHbIE Pe3yIbTAThI 0CBOEHUS OCHOBHOI

o0pa3oBaTe/IbHON NPOrPpaMMBbI cpelHero odiero od0pa3oBaHus
C¢hopMHPOBAaHHOCTh 3HAHMH O MECT€ M POJM OMOJIOTMH B CHCTEME Hay4HOTO
3HaHMS ECTECTBEHHBIX HAayK, B ()OPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCHUHUCKUX U
3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH; (PYHKIHOHAIBHOMN

I'PaAMOTHOCTH YCJIOBCKA IS PCIICHUA ) KU3HCHHBIX 3a/1a4

YMeHue pacKpbIBaTh COAEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U IMOHATUM: BUI,
HOMYJISIMSL, TeHO(OH, 3BOJIOLUS, JBWXKYIIUE CUIbl ((PaKTOpbI) 3BOJIOLNH,
IPUCIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHKE, YKOJIOTHYECKHE (DAKTOPHI,
DKOCHCTEMA, MPOAYLEHTBI, KOHCYMEHTBI, PpEIYyLEHThl, LENu IHUTaHuf,

HKOJIOTHUECKAs MUpaMua, OuoreorneHos, ouochepa

YMmenue uznarate Ouonoruyeckue teopuu (3BomonuoHHas teopus Y. [lapBuna,
CUHTETUYECKas TEOPHs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO
cxoactBa K.M. bapa, dyepenoBanusi riaBHbBIX HANpaBICHUW W MYTEH HBOJIOIUU
A.H. CesepuioBa, yuenust o 6uocdepe B.W. BeprHanackoro), onpeaensts rpaHUIbI

HUX TPUMCHUMOCTH K JKUBBIM CUCTEMAM

YMeHue BlaJeTh METOJaMH HAay4YHOTO IMO3HAHHWS B Ouonoruu (HaOIIOJIeHHE U
OTMCAaHNE XUBBIX CHUCTEM, MPOIIECCOB M SIBICHUN; OpraHU3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTA,  BBIABMKCHHE  THUIIOTE3bl;  BBISIBICHUE
3aBUCUMOCTH MEXJY HCCIIEIYEMbIMU BEIUYMHAMU, OOBSICHEHUE IMOJYYECHHBIX

PE3yJIbTAaTOB, MCIIOJb30BAHHBIX HAaYYHBIX HOHHTHfI, Teopnﬁ MU 3aKOHOB; YMCHHC




ACJIaTh BBIBOABI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

YMeHHue BBIIENATH CYIIECTBEHHBIC MPHU3HAKH CTPOCHHS OMOJOTHYECKUX
OOBEKTOB: BHJOB, MOMYJALUN, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB,
OMOreoleHO30B M JKOCHUCTEM; OCOOEHHOCTH IPOLECCOB  HACJIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEHCTBHUS SKOJOTMYECKHX (AKTOPOB Ha OpraHU3MBbI, NEpeHoca
BEIIECTB M IIOTOKAa DHEPIMM B JKOCUCTEMAX, AHTPOIIOTCHHBIX WM3MEHEHUU B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BELIECTB M OHMOT€OXMMHYECKHX

IIUKJIOB B Onocdepe

YMeHue npUMEHATHh MOJIY4YeHHbIE 3HAHUA ISl OOBSCHEHHUS OHOJIOTHYECKHX
MPOIECCOB U ABJICHUM, JJISI IPUHATHUS MPAKTUYECKUX PEUICHUN B TOBCEIHEBHOMN
XKHU3HH B IeNsAX oOecreyeHus O€30MacHOCTH CBOETO 3I0POBbS M 30POBbBS
OKPY>KaIOIIMX  JIIOJEeH, COOJIOJEHUS HOPM TpPaMOTHOTO  TOBEACHHUS B
OKpYKaroIle MPUPOAHON cpele; MOHMMaHue HEOOXOAMMOCTH HCIOIb30BaHUS

JOCTHUKEHUM COBPEMEHHOM OMOJIOTMH ISl pAallMOHATBHOTO MTPUPOIO0IOIB30BaHUS

YMeHue peuaTtb 3JIEMCHTAPHBIC OMOJIOTHYECKUe 3aga4u, COCTaBJIATb CXCMBI

NepeHoca BEIEeCTB U DHEPIUU B IKOCUCTEMaX (LIeTH MUTaHUS)

VYMeHHE BBIIOJIHATh J'Ia60paTOpHBIe U IIPAKTHUYCCKUC pa6OTLI, CO6J'IIOI[aTI>

npaBuiia npu padoTe ¢ yueOHbIM U 1JaOOpaTOPHBIM 000pyA0BaHUEM

10

YMeHue  KpUTHYECKH OIEHMBaThb W  HHTEPIPETHPOBATH  MHPOPMAIUIO
OHMOJIOTMYECKOI0 COJEpKaHUs, BKIIOYAIOIIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
pa3siIUYHBIX ~ MCTOYHUKOB (CMU, HAYYHO-TIONYJISIpHBIE  MaTepHalbl);
paccMaTpuBaTh  TIJ00abHBIE  HKOJOTHMYECKHE TMPOOJIEMbl  COBPEMEHHOCTH,

(GhopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO

YMeHne co3aBaTh COOCTBEHHBIE NMUCHbMEHHBIE W YCTHBIE COOOIICHMsI, 00001Ias
OMOJIOTHYECKYI0  HMH(POPMAIMI0 W3 HECKOJbKHX HCTOYHUKOB, TIPaMOTHO

UCIIOJIb30BaTh MOHATUHHBIN anmapar 0MoJ0ruu

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 buonorusa kak Hayka
11 buonorust — Hayka o xuBoi npupojae. Pons 6uonoruu B (HOpMUPOBAHUH COBPEMEHHOM
' HAy4YHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYEeCKIX HayK
12 Metoapl NO3HAHMSA JKUBOM IpUpPOAbl (HAOIIOAEHHME, SKCIEPUMEHT, OIMCAHUE,

HU3MepeHue, KiaccupuKaius, MOJISTHPOBaHIE, CTATUCTHYECKass 00paboTKa JaHHBIX )

2 KuBbie cUCTEMBI U UX OpraHU3aLUs



2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

JKuBble cucreMbl (OMOCHCTEMBI) Kak TpeaMeT wu3ydeHus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpa3ue

YpoBHHM  opraHuzauuMu  OMOCHCTEM:  MOJIEKYJISPHO-TEHETUYECKHH,  KJIETOYHbIH,

OpraHU3MEHHBIH, MOMYIALUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH
XUMHUYECKUH COCTAaB U CTPOECHUE KIIETKU

XUMHUYECKUN COCTaB KJIETKH. XUMHUYECKUE S3JIEMEHTHI: MAaKpOd3JIEMEHTBI,
MHKpO3JIeMeHThl. Boia m mMuHepanbHble BelecTBa. MYHKIMU BOJBI U MUHEPAIbHBIX

BCHICCTB B KJICTKC. HOI[I[Cp)KaHI/Ie OCMOTHYECKOI0 OanaHca

benkun. CoctaB u crpoeHHe OenkoB. AMHMHOKHCIOTBI — MOHOMEpPBHI OENIKOB.
He3amenumble ¥ 3aMEHHMMBIE AMUHOKHMCIOTBL. AMHMHOKHMCIIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpBI OEIKOBOH MOJIEKYJIBI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XuMHUEcKue cBoiicTBa 6enkoB. buonornueckue pyHkInu OENKOB.

®epMeHThl — Onosiornyeckue Karanuzatopbl. CTpoeHue gpepMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas crneuupuyHocth. Kodepmentsl. Butamuubl. Orianuus (QepMEeHTOB OT

HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

VYrineBonpl: MoHOcaxapunbl (TJIFOKO3a, pubo3a M Je30KcHupu003a), Ircaxapuabl
(caxapo3a, JakTo3a) M  MOJUcaxapuibl  (Kpaxmaj, TJUKOIeH, LeJUII0JI03a).
buonornveckue GyHKINU YTIIEBOIOB.

Jlunmuaer:  Tpurnuuepuasl, crepounsl, (ochomunuasl. 'mapodunbHO-THAPODGOOHBIE
cBoiicTBa. buonornyeckne ¢yHkuuu sunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB H

JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxnennoseie kucnorer: JHK nm PHK. Hyxneornasl — MOHOMEpB HYKIEHHOBBIX
kucinot. Ctpoenne u ¢pynkuuu JAHK. Crpoenne u ¢pynkuuun PHK. AT®: crpoenue u
byHKIIUN

HI/ITOJ'IOFI/IH — HayKa O KJICTKC. Kierounas TCOpPHU:. MeTtobl H3YUCHUS KIICTOK

Knerka kak nemoctHas >kuBas cuctema. OOImue MNpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MeMOpaHna, Monekyasl JIHK kak renermueckuil ammapat, cucTeMa CHHTE3a

Oenka

Tumbel KIETOK: JyKapuoTH4YecKas W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
MPOKapUOTUYECKON KieTku. KieTounas crtenka 6akrepuii. CTpoeHne 3yKapuOTHIECKOM

Kki1eTkU. OCHOBHBIC OTIMYHS paCTHTCHBHOﬁ, ’KMBOTHOM U I‘pH6HOI>i KJICTKH1

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, WX (YHKLUU.
[TnazmaTtudeckass memOpana, e€ cBoicTBa M (pyHkumu. LluTorumasma u e€ opraHoubl.
OnHoMeMOpaHHbIE OpraHOMIbI KIETKU: 3Hmoruiazmarudeckas ceth (DIIC), ammapar
I'onbmxu, mu3ocomsl. 11oayaBTOHOMHBIE OPraHOMIBI KIETKH: MUTOXOHAPHUH, IIACTUMIBL.
IIpoucxoxxaeHne MUTOXOHIpUN U Tu1acTuA. Bunabl mnactua. HemeMOpanHble opraHouabl

KIICTKH: pI/I6OCOMBI, KJICTOYHBIN LOCHTP, PCECHUYKU, KTYTHKH. CDyHKI_II/II/I OpraHonaoB



3.9

3.10

KJIETKU. BKITrouenus

Snpo — peryasaTopHblii 1eHTp kieTkd. CrTpoeHHwe sjapa: saepHas 000J0dYKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEeHIECTB B KIIETKE

X(HSHC,Z[C)ITCJIBHOCTB KIJIICTKHU

4.1

4.2

4.3

Ob6men BemiecTB, WiIM MeTadboIM3M. AccuMuIsAIUs (IJJaCTUYECKUd OOMEeH) u
IUCCUMIIIALUS  (PHEPreTHYecKuii oOMeH) — JBe CTOPOHBI €IMHOro Ipolecca
Metabonm3ma. Tumbl oOMEHa BeEIIECTB: aBTOTPO(HBIM M TeTepoTpodHbId. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

®dortocunre3. CBetoBas u TemHoBas (a3el (dorocuHTe3a. Peakuuu ¢otocunresa.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3a IJIs J)KU3HM Ha 3emuie. BiusHue
yCcIIOBUH cpenbl Ha (DOTOCHHTE3 U CIOCOOBI TIOBBIIICHHUS €Tr0 MPOAYKTHUBHOCTH Y
KYJIbTYPHBIX PacTCHUI.

XemocuHTe3. XeMOCHHTE3UpYIoIIne OakTepuu. 3HAaYeHWE XEeMOCHUHTE3a ISl J)KU3HH Ha

3emite

DOHepreTHdeckuii 0o0MeH B  KiIeTke. PaclieruieHue BEIIeCTB, BBIJCICHHE U
aKKyMYJIHPOBAHHUE SHEPruU B KIETKE. OTalbl IHEPreTuYeckoro oOMeHa. [mkonus.
bpoxxenne u ero Buasl. KucinopogHoe OKHCIIEHHE, WM  KJIETOYHOE [IbIXaHUE.

O PeKTUBHOCTD HYHEPTETHUECKOTO OOMEHA

4.4

4.5

5.1

Peakiun matpuuHoro cunres3a. ['enHermueckas uHpopmanus u JHK. Peanmuzauums
TeHETUYEeCKOM wHpoOpManuu B KJIeTKe. [eHeTHUecKuid KO M €ro CBOMCTBA.
Tpanckpunuus — wMarpuudbli cuHTe3 PHK. Tpancmsmus — OuwocuHTe3 Oenka.

KonupoBanue amuHokucaoT. Posib pubocom B GrocuHTe3e Oeka

Heknerounsie ¢opmbl ku3HH — BUpychl. HMcropust otkpeitus Bupycos (.M.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEIEATEIILHOCTH BUPYCOB. bakrepuodaru.
bone3nn pacTeHuii, JKMBOTHBIX U UEJIOBEKa, BbI3bIBAEMble BUpycaMu. Bupyc
ummyHonepunura yenoseka (BUY) — BoszOymurens CIIWHAa. IIpodunaxtuxa

pacrpocTpaHeHHUs BUPYCHBIX 3a00J1€BaHUM
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTUE OPTaHU3MOB

Kierounslii 1IUKII, WM KU3HCHHBIM UK KieTku. MHTepdaza m murtos. Ilpomeccsl,
npoTekaomue B uHTEepdasze. Pemnmukamms — peakuus MatpudyHoro cunreza JIHK.
CrtpoeHue XpoMocOM. XpOMOCOMHBIMH Habop — KapuoTun. JIUIUIOMAHBIA U
rafiouAHbIM  XpoMOCOMHBIe HaOopbl. Xpomatuabl. LluTonoruyeckue OCHOBBI
Pa3MHOKEHUs U NHIVMBHUYaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenue kietku — Mmuto3. Craguu muto3a. IIporeccsl, MpoUCXOASAIIME HA Pa3HBIX

CTagusIX MUTO3a. BUOIOrMYeCKHii CMBICI MUTO3a

5.2

@opMbl  pa3sMHOXKEHHS OpraHu3MoB: Oecrosioe W mosioBoe. Buuel  6Gecronoro



5.3

PA3SMHOKCHUA: JCIICHUC HaaBOC, IIOYKOBaHHUC OJJHO- " MHOTI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCTCTATUBHOC PA3MHOKCHHUC. I/ICKYCCTBeHHOG KJIIOHUPOBAHHUC

OpraHU3MOB, €TI0 3HAYCHUC IJIs CCICKIHNN
ITonoBoe Pa3MHOKEHUE, €TO OTINYHA OT 0ecI1o10r0.

Meiio3. Craguu meiiosa. Ilponeccsl, npoucxoasimue Ha cragusx Mmeinosa. [loenenue

XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICH U 3HaYEHUE MeNH03a

5.4

9.5

6.1

6.2

I"amerorenes — nporuecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BbIE JK€Te3bl:
CEMEHHMKU U sAWyHUKU. OOpa3oBaHWE U pa3BUTHUE TIOJIOBBIX KJIETOK — TaMeT
(ciepmaro3oua, AHLEKIETKa) — crepMaroreHe3 M ooreHe3d. OCOOEHHOCTH CTPOCHHUS

SIMIEKIJIETOK U criepMato3onoB. OmnoaorBopenue. [lapreHorenes

NunuBunyanpHoe pa3Butue (OHTOTeHe3). DMOpHOHanbHOE pa3BuUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAJIBHOIO PAa3BUTHUSA Yy IO3BOHOYHBIX JKHUBOTHBIX: JIpOOJIeHHE,
racTpyssanus, OpraHOTEeHE3. [ToctamOpHoHaNBEHOE pa3BUTHE. Tumnst
IIOCTAMOPHUOHAJIBHOTO Pa3BUTHSA: NIPSMOE, HETIPSAMOE (JIMYMHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct n pasButue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHMs: CTPOCHUE CEMEHH,

CTaguu pa3BUTUA
HaCJ'IeI[CTBeHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB

IIpenmer m 3amaum reHetuku. Vcropus pa3BUTHS Te€HETHKH. BKiaz pOCCHICKHX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE TCHETHUKU. METONbl TeHETHKH (THOPHI0IOTHYECKHUH,
LUTOT€HETUUECKUN, MOJIEKYJIIPHO-TeHeTUYeCKnii). OCHOBHbIE T€HETUYECKUE TTOHSATUS.

I'enetnueckas CHUMBOIJIMKA, UCIIOJIb3yCMas B CXEMax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH  HACIENOBaHUSA NPHU3HAKOB, YycTaHoBJIeHHble [. Menaenem.
MoHorubpunHoe ckpeuBaHue. 3aKOH eIUHO00pa3us THOPUAOB MEPBOrO MOKOJICHUS.
[IpaBuio nomuHUpoBaHUs. 3aKOH pacllelUIeHHs MpU3HaKoB. ['Mnore3a 4YuCTOTH raMerT.
ITonHOE M HEMOJIIHOE JOMUHUPOBAHMUE.

JiurnOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHUMOIO HACJIEJOBAHUS IPU3HAKOB.
[{uToreHeTHueCckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUA.  AHaIM3UpYOIIee
cKkpenBaHue. Vcronb30BaHWE aHATM3HUPYIOLIETO CKPEIIUBaHUS Ui OIpPEAEIICHUS

TE€HOTHIIA OCOOU

6.3

CuemieHHOe HaclienoBaHue mnpu3HakoB. PaGora T. Moprana 1o cClEIJIEHHOMY
HacJIeOBaHUIO TeHOB. HapylleHue creruieHuss T€HOB B pe3ysibTaTeé KPOCCHHIOBEpA.
XpoMoCOMHasi TEOpUsl HACIEACTBEHHOCTH. | eHeTHYeCcKrue KapThl.

I'eneTuka nona. XpoMOCOMHOE ONpeeieHUE MoJIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
T'omorameTHbIe n TeTCPOraMETHLIC OpTraHHU3MBI. HaCJ'ICJIOBaHI/Ie IIPHU3HAKOB,

CLCIINICHHBIX C II0OJIOM

6.4

N3menunBocTh. BHAbl M3MEHUYHMBOCTH: HEHACJIEICTBEHHAs W HacieacTBeHHas. Poin

cCpeabl B HEHACIICACTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTUKA MOIU(PUKAITMOHHON



6.5

6.6

7.1

M3MEHYMBOCTH. BapuanMoHHBIM psA W BapuauuMoHHas Kpusas. Hopma peakuuun
npusHaka. KoiaudecTBEHHbIE M KauyeCTBEHHbIE NPHU3HAKM M MX HOpPMa pPEaKLUH.

CpoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

Hacnencrsennas, WIIn TEHOTUIINYECKAs, U3MEHYUBOCTD. KomOuHnaTtuBHas
M3MEHYMBOCTb. Meii03 1 moJoBoil mpolecc — 0OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH.
Myrtaunonnass u3MeHUuMBOCTh. Kilaccudukanus MyTanuid: T€HHbIE XPOMOCOMHBIE,
reHomHble. Yacrora M mnpuuuMHBl MyTauuid. MyrareHHsle  (akTopel. 3aKoH

TOMOJIOTUYCCKUX psAOOB B HaclieacTBeHHoM n3MeHunBoctu H.M. BaBuiosa

I'eneruka uvenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOABl TEHETHKHU YEJIOBEKA:
reHEAIOTHIECKUH, ONM3HEIIOBbIN, IIMTOTCHETUYECKU, OMOXUMUIECKUN, MOJICKYIISIPHO-
TCHETHYCCKHH. CoBpeMeHHOe onpeeIcHre TeHOTHIIA: IMOJTHOT€HOMHOE
CEKBCHUPOBAHME, T'E€HOTHIIMPOBAaHME, B TOM uuciae ¢ mnomompro [II[P-ananusa.
HacaencrBennsie 3a001eBalns Y€I0BEKA: TeHHBIE 00Ie3HN, O0JIE3HH ¢ HACIEACTBEHHOM
MPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE OoJie3HH. COMaTHYECKWEe W TeHEepaTUBHBIC
MyTanud. [IpUHIATBEI 30pOBOTO 00pa3a »KW3HW, NUATHOCTUKH, NPOPWIAKTHKA H
JICYCHUST TCHETWYCCKUX  OoJie3HeW. MEIHUKO-TeHeTHIeCKOe  KOHCYJIbTHPOBAHUE.
3HaueHUE MEIUIIMHCKON TeHETHKH B MPEIOTBPAIICHUH U JICYCHUH TCHETHYECKUX

3a00JIeBaHUl YEeI0BEKA
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUHI

Cenexuus Kak HayKa M Ipouecc. 3apoKIACHUE CEIEKIUU U foMecThKanusa. Yuenne H.1.
BaguioBa o nieHTpax NpouCX0oXkIeHUsI U MHOTr000pas3us KyJIbTYPHBIX pacTeHui. LleHTpsr

MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, nopoaa, mirtaMm

7.2

7.3

CoBpeMeHHBIE METOJIbI CEJIEKITMU. MacCOBBIM U WHAWBHUIYATBHBIM OTOOPHI B CEJICKIINU
pacteHudd U KUBOTHBIX. OIlEHKAa SKCTepbepa. BIM3KOpPOACTBEHHOE CKpEIIUBaHUE —
uHOpuauHr. Ynctas nuHusa. CKpelmuBanue YucThiX TuHuil. ['ereposuc, ninm rubpuanas
cuna. HeponcrBenHoe ckpemuBanue — ayrOpuauHr. OTnanéHHas ruOpuam3anus u eé
ycriexu. VCKycCTBEHHBIM MyTareHe3 U IMOJy4YeHUE MOJUILIONI0B. JlocThkKeHus

CCIICKIINHN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHoOrMs Kak OTpacib NMPOM3BOACTBA. ['€HHas MHXKEHEpUsA. OTalbl CO3LAHMS
pexomOunanTHOH JIHK w TpancreHneix opranm3moB. KiietouHas uWHXeHepus.
Knerounsle KynapTypbl. MHKPOKIOHAIBHOE pa3sMHOXEHHE pacTeHui. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB. OKOJOIMYECKHE U

strdeckue mpoodieMbl. 'MO — reneTnduecky MOAUPHUIIMPOBAHHBIE OPTaHU3MBI

11 KUIIACC

Kon
1

HpOBepHeMblﬁ JIEMEHT COACPKAHUSA

DBOIOIMOHHAST OHOJIOTHS

1.1 DBomronroHHas TeOpUs U €€ MECTO B OMOJIOTHH.



1.2

1.3

1.4

CauzerenscTBa 3BoMOnMH. [laneoHToNOrMYecKue: MOCIEI0BATEILHOCTD MOSIBICHUS
BUJ/IOB B MAJICOHTOJIOTHUECKOH JIETONMCH, TIepexoanbie ¢popmbl. buoreorpaduueckue:
CXOJCTBO M paznuuue (ayH u ¢Jop MAaTEPUKOB U OCTPOBOB. DMOPHUOIIOTHYECKHUE:
CXOJCTBAa M pa3nuuusi >MOPHOHOB pAa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTENHHO-
aHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PyIMMEHTAPHBIE OPTaHbl, AaTAaBU3MBI.
MomnekynsipHO-OMOXMMHUYECKHE: CXOACTBO MEXaHM3MOB  HACIEACTBEHHOCTH W

OCHOBHBIX METa0OJIMUECKUX MyTEH Y BCEX OPraHM3MOB

OpomonmonHas teopuss Y. [lapBuna. IIpeanoceuikyu BO3HMKHOBEHMsS JapBHHU3MA.
JIBuKyIire Cuiibl 3BOJIOLUMU BUAOB 1O JlapBuHY (M30BITOUHOE pa3MHOKEHUE MpU
OTPaHMYECHHOCTH  PECypcoB,  HEONpeAeNEHHAs  HW3MEHYUMBOCTh, Oopnrba  3a

CYLIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

Cunrernueckass teopus osBomonmu (CTD) ©w  oOCHOBHBIE €€  TOJIOXKEHUS.

MI/IKPOBBOJHOI_II/I}I. HOHYJI}IL[I/ISI KakK €IMHHUIIA BHUJAa U 3BOJIIOLIMH

JIBrokyte cuiibl ((hakTophl) SBOJIOLUM BUAOB B Mpupoae. MyTallMOHHbIN npolece U
KOMOMHATUBHAs U3MEHYNBOCTb. [lomynsuoHHbIe BOJIHBI U Apeid reHoB. M3omsamus u
murpanus. EcTecTBeHHBI 0TOOp — HampaBisIOMUA (akTop 3BoOMIONUU. DOPMEI
€CTECTBEHHOT'O 0TOOpA.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  KakK  pe3yinpTar  3Bomouuu.  llpumeps
MPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(do3bl U HANOAJaNTALUH.

Bun u Bunoo6pazoanue. Kpurepun Buma. OcHOBHbBIE (HOpMBI BHJI000pa30BaHUS:

reorpaguuecKoe, IKOJIOTHIECKOe

1.5

2.1

2.2

Makponssomtorus. opmel BOONUH: (DUIIETHYECKAs], TUBEPTeHTHAsI, KOHBEPTCHTHAs,

napaJuiejbHasdt. H606paTI/IMOCTI> 9BOJIOINH
Bo3uukHoBeHHE 1 Pa3BUTHC )KU3HU HA 3emie

JloHay4HBIE TIPEACTABIEHUS O 3apOKICHUM JKM3HM. HaydHble runoressl
BO3HUKHOBEHUS JKM3HU Ha 3emiie: abuoreHe3 U naHcnepMusi. XuMU4ecKasi HBOJIIOLIHS.
OKCIIEpUMEHTAJIBHOE IOATBEP)KJIEHUE XUMHUYECKOW 3Boiouuu. HavaibHble sTansl
ouosornueckoit sBomonuu. I'mnoreza PHK-mupa. TlepBeie KI€TKH M UX 3BOJIOIHA.

(DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIraHU3MOB

Pazeutne xu3Hum Ha 3emiie mo spaM W nepuomaMm. Karapxel. Apxeickas u
npoTepo3oiickas 3pel. [laneo3orickas 3pa u e€ nmepuoapl: KeMOPUKUCKHH, OPAOBUKCKHHA,
CUJIypUMCKHUM, JEBOHCKUI, KaMEHHOYTOJIbHBIM, MEepMCKUU. Me3o3oiickas spa u eé
IIEPUOJIBI: TPHACOBBIN, IOPCKHI, MEJTOBOM.

Kalino3zoiickast spa u €€ nepuojbl: MaJIeOr€HOBbIA, HEOTC€HOBBIN, AHTPOINOTEHOBBIM.

XapaKTepI/ICTI/IKa KJIMMaTa U IrcOJIOTHYCCKUX IPOLCCCOB. OCHOBHBIC ATaIbI OBOJIOINHU



2.3

pacTUTENFHOTO M JKMBOTHOTO MHpPa. ApoMop¢o3bl Yy pacTeHUl U IKHUBOTHBIX.
ITosiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB
Cucrema OpraHMYeckoro Mupa Kak OTpaxkeHue HdBojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHN3MOB

2.4

2.5

2.6

OBoironMs 4ejaoBeKa. AHTPOIOJIOTHMsI Kak Hayka. Pa3BuTue mnpeacTaBieHUN o
IIPOMCXOKACHUY YeIoBeKa. MeToibl u3ydueHus aHTponoreHe3a. CxoacTBa U pa3nuyus
4eJI0BEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cunbl ((paxkTopsl) aHTponoreHesa. HaciencTBeHHass HM3MEHUHMBOCTh H
ecTecTBeHHbIM 0TOOp. OOmIecTBeHHBIH 00pa3 *KM3HM, U3rOTOBICHUE OpPYIUH Tpyaa,

MBIINIJICHUEC, PCYb

OcCHOBHBIE CTaIM U BETBH 3BOJIIOLUYU YEJIOBEKA: aBCTPAJIONNUTEKH, UeIoBEeK yMeblIi,
UYenosek npsamoxopsammii, Yenosek Heanaepranbckuil, Yenosek pasymuslii. Haxonxu
HCKONAaEMBbIX OCTAHKOB, BPEMS CYIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHHs, 00BEM

TOJIOBHOT'O MO3ra, 06pa3 JKU3HU, Opyausd

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachkl: €BponeoujHas (eBpas3uiickas),
HErpo-aBCcTpajionHas (dKBaTOpUaIbHAas), MOHTOJIOWAHAS (a3MATCKO-aMEepPUKAHCKAs).
UepTbl MNPHUCIIOCOOJIEHHOCTH MPEACTaBUTENEH YEJIOBEYECKMX pac K YCIOBHIM

cymecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3mbl ¥ OKpyKaromias cpeia

3.1

3.2

Okonorusg Kak Hayka. 3aJadd W pasfensl AKOJIOTHH. MeToIbl IKOJIOTMYEeCKUX
UCClIeIoBaHMM. DKojoruyeckoe MupoBo33peHue. Cpeapl 0OUTaHHMS OPraHU3MOB:
BOJIHAs, HA3MHO-BO3/AYIIIHAs, [IOYBEHHAs, BHYTPHOPTaHN3MEHHAs

DKOJI0ru4ecKue (bakxTopsl. Knaccudukarus HKOJIOTMUECKUX (bakTopoB:

abuoTHuYecKue, OMOTHYECKUE W aHTPOTIOTeHHBIE. JIeficTBUE YKOIOTHYeCKUX (PaKTOPOB

Ha OpraHu3Mbl

3.3

3.4

3.5

AbuoTtnueckue (akTopel: CBET, TeMIepaTypa, BIAKHOCTb. DoTomeproamn3M.
ITpucnocoOnenns OpraHu3MoB K AeHCTBUIO abMoTHYEeCKHX (hakTopoB. bronornyeckue

PUTMBI

buotnueckne (¢aktopel. Buabl OHOTHYECKHMX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, Mapa3suTU3M, MYTyajdu3M, KOMMEHCanu3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJIu3M, HEUTPAIIU3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

DKOJIOTHUECKUE XapaKTePUCTUKHU Tomyasuud. OCHOBHBIE TOKa3aTENHM TOMYJISIIUN:
YUCJIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpauud. {unamuka

YW CJICHHOCTHU IOMMYJIAIINHU U e peryisiausa



4.1

4.2

4.3

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiectBo  opraHusmMoB — OuoueHo3. CTpykTypsl OuOIEHO3a: BHJOBasd,

MIPOCTPAaHCTBEHHAs, Tpopuueckas (mumienas). Bunpl-nomunantel. CBsi3u B OMOLIEHO3€

Okosiornyeckue cucremsl (3kocuctemsl). IlonsaTre o0 skocucreme u OMOreoLeHo3e.
OYHKIMOHAIbHBIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  IPOJYLEHThl,  KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB M HOTOK SHEPruu B dKocucreme. Tpoduueckue
(nuieBble) ypoBHM 3KocucTeMbl. [lumieBple nenu u cetu. OCHOBHBIE IOKa3aTeNd
9KOCHCTEMBI: OHoMacca, NPOAYKIMS. OKOJIOTMYECKHE MHUpPaMHUAbL: MPOIYKIHH,
YHUCICHHOCTH, Omomacchl. CBOWMCTBAa 3KOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJISALMA,

pasButue. Cykueccus

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IJKOCUCTEMA XBOWHOIO WU
LIIUPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. bronorudyeckoe
1 XO34iCTBEHHOE 3HAUYE€HHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue  kak  ¢aktop  ycroilumBocTH  3kocucteM.  CoxpaHeHue

OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

4.5

VYuenue B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CcTpykTypa 0HOChEpHI.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOcTH Ouocdepbl Kak TIo0aIbHOU
sKocUCTeMbl. JMHamuueckoe paBHOBecMe u oOpaTHas cBs3b B Ouocdepe.
KpyroBopoThsl BemiecTB 1 OMOTr€OXUMHUYECKHE IUKIIBI AJIEMEHTOB (YIJiepojaa, a3oTa).

3onanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITN

YenoBeuectBO B Omochepe 3emian. AHTPONOTreHHble H3MEHEeHUs B Ouocdepe.
['moGanbHbIE FKOIOTHYECKUE TIPOOIEMBI.
OcHOBa paIOHAILHOTO YIPABJICHUS MPUPOIHBIMU PECYPCAMU M MX HCIIOJIB30BaHHE.

JlocTuxeHust OMOJIOTUU M OXpaHa MPUpPOIb







