/ i MyHununaabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
% ropoackoro okpyra ToabsatTu «JInneit Ne 76 umenu B.H. IloasikoBa»

IMPUHSITA YTBEPXKIAEHA
Ha 3acelaHnu MIPUKA30M JTUPEKTOPa
ITegarornueckoro coBeTa MBY «Jlurieit Ne 76
[Tporokon Nel ot 27.08.2025 . O=MBY "ok Ne76"™, Ne 120-ox1 ot 27.08.2025 .
o 0IT6@
edu.tgl.ru
00 d8 58 4b Ob 04 ac 37 64
2025.11.17 11:20:50+04'00"

yueOHoro npeamera «buosiorusi. ba3oBbiii ypoBeHb»

st ooyyvaromuxcs 10 - 11 kimaccos

(ID 8828890)

Knaccel: 10A, 106, 11A, 11b

CocraButens nporpammbl: 3epanu O.JL.,yuutens Ouosioruu

TonpgarTn

2025



Pabouas mporpamma ydeOHOro mpeamera «buosorus» Ha ypoBHe COO cocTaBieHa Ha OCHOBE
TpeboBanuii k pezyabraram ocBoeHuss @OII COO, npencrasnenusix B @PI'OC COO, a Taxxe penepanbHON
paboueli mporpaMMbl BocriuTanus, OeaepanbHOil pabodeil mporpaMMbl CpeTHEro O0IIero 00pa3oBaHUsI IO
ouoniorun  (6azosviii yposenv) (mna 10-11 kimaccoB oOpa3oBaTenbHBIX opraHuzanuii), Mocksa, 2025,
OOIl COO MBY «JIuneit Ne 76» or 27.08.2025 r. [ns cocTaBiieHHsT TPOrpaMMbl HCHOJIb30BAJICA
Konctpykrop padounx nporpamm ECOO (Pabouast mporpamma mo yueOHOMY npeamery «buonorus» as
10-11 xmaccos (ID 8828890).

[IporpamMma oOpHeHTHpOBaHa Ha HWCIOJB30BaHME Yy4eOHHMKOB: Peanmuzanus mporpamMmsl
OCYIIIECTBIISICTCS C UCIIOJIb30BAaHUEM YU€OHUKOB:

» buonorus. 10 xnacc. bazoseiii ypoens / [B.B. Ilaceunuk, Kamenckuii A.A., Py6nosa A.M.]; ox
pen. B.B. [laceununka. - Mocksa: I[Ipocsenienue, 2024;

» buonorus. 11 xnacc. bazoseiit ypoens / [B.B. Ilaceunuk, Kamenckuii A.A., Py6nosa A.M.]; ox
pen. B.B. [Taceunnka. - Mockga: IIpocemenue, 2024. Peanuzayus npocpammst - 2025-26 yu.2o0.

B Yue6nom mrane MBY «JIuneir No76» Ha msydenue npeamera «buomorus» B 10-11 xmaccax
orBogutcs 1o 34 waca (1 wac B Hememro). Pabouas mporpamma mo ydeOHOMY mpenmery «buosorus»
OTpe/IeNIIeT COJEpKAHUE JEATEIbHOCTH C Y4YeTOM ocoOeHHOocTel oOpazoBaTenbHON mnoautuku MBY
«JIuueit Ne 76», 06pazoBaTenbHBIX MOTPEOHOCTEN U 3aIPOCOB O0YUYAIOIIIUXCSI.

[Tpu pazpaboTke mporpammbl MO0 OMOJIOTHH TEOPETHUECKYIO OCHOBY I ONpEAENeHUs MOAX0A0B K
dbopMHUpPOBaHUIO COJIEpKaHUS yueOHOTro npeamera «buosiorus» cocTaBUiiv: KOHLENTYaIbHBIEC TTOJIOXKEHUS
OI'OC COO o B3auM0OOOYCIOBIEHHOCTH LiENEH, COAEpKaHusl, pe3yabTaToB O0y4eHUss U TpeOOBaHUU K
YPOBHIO TOATOTOBKHU BBITYCKHUKOB, IOJIOKCHHS 00 OOMIMX MENSX M MPUHIUIAX, XapaKTePU3YIOIIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpelHero odmiero obpasoBanus B Poccuiickoii @enepanuu, a Takxke
MOJIOKEHUsT O crenuduke OWONOruuM, €€ 3HAYCHUW B TIO3HAHWM >KUBOW MPUPOABI M OOECIICUCHUU
CYIIIECTBOBAaHHs 4elloBeuecKkoro obmiectBa. CoriacHO Ha3BaHHBIM MOJOXKEHUSM, OMPEEIeHbl OCHOBHBIE
(GYHKIIMM pOorpamMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMmma mo Ouonoruu naéT mNpeacTaBieHHEe O Mensx, o0 oOmieil cTpareruu 00ydeHUs,
BOCIIUTAHHUS ¥ DPA3BUTHS OOYYAIOIMIMXCS CpPEICTBAMHU ydeOHoro mpenmera «buornorusy, ompenenser
o0s3aTenbHOE TPEIMETHOE COAEpKAHHE, €ro CTPYKTYpy, paclpeleiieHHe @0 pa3ieiaM U TeMmaw,
PEKOMEHIYEMYIO TOCIEAOBATENbHOCTh HU3Y4YEHHs] y4eOHOro Marepuaja ¢ y4ETOM MEXKIPEIMETHBIX M
BHYTPHUITPEIMETHBIX CBsI3ei, JIOTUKHU 00pa3oBaTeNbHOTO mpoliecca, BO3PACTHBIX
oco0eHHOCTel oOyvaronuxcs.B  mporpamme 10 OHOJIOTMM Tak)Ke YUYWUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAPEeIMETHBIM U MIPEIMETHBIM pe3yibTaTaM oOydeHUs: B (HOPMHUPOBAHHUH
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOW JIEATETbHOCTH/YY€OHBIX JEUCTBUN O0O0yYaromumxcs I0
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B nmnporpamme mno Ouonoruu (10—11 xmaccel, ©0a30BbIi YpOBEHb) pealnu30BaH MNPHUHIIUII
MPEEeMCTBEHHOCTH B U3YYE€HUU OMOIIOTHH, Onarofaps yeMy B HEl mpocMaTpUBaeTCsl HAMPaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIM JTUYHOCTH, SKOJOTHYECKOrO MBIIUICHHS, MPEICTaBICHH O 370pOBOM o00pa3e KHU3HU H
OepeXHBIM OTHOILIEHHWEM K OKpyXawlueid mnpupogHoi cpexae. IlosTomy Hapsay ¢ H3ydeHHEM
0011e01OIOrMUECKUX TEOPUH, a TaKKe 3HAaHUN O CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX TMPOTEKAIOIMIUX B HHUX TMPOIECCOB B TMpOrpaMMe MO OWOJOTHU YAETEeHO BHUMAaHHUE
UCTIONIb30BAHUIO TOTYYCHHBIX 3HAHUN B TIOBCETHEBHOW KM3HU IS PEIICHHs] MPHUKIAAHBIX 3334, B TOM
yucie:  Opo(UIaKTUKA  HACJIEJACTBEHHBIX  3a00eBaHMM  4YelloBEeKa,  MEAMKO-T€HETHYECKOIo
KOHCYJbTUPOBAHUS, OOOCHOBAaHMSI JKOJIIOTUYECKH IE€JIeCO00pa3HOTO TMOBEACHUS B  OKPYXKaIOLIECH
MIPUPOTHON CpeJie, aHaTN3a BIMSHUS XO35HCTBEHHON JIEATEILHOCTH YeJIOBEKa Ha COCTOSTHUE TPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAHUS K MPUKIAJIHON HAMpPaBICHHOCTH y4eOHOTO mpeaMmeTa
«buonorus» MpoANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUSI YCTIOBUHM TSI PEIIEHUS OJTHOM M3 aKTyaTbHbIX
3a/1a4 MIKOJHHOTO OMOIOTHYECKOTO 00pa30BaHus, KOTOpas MpeanoiaracT GopMUpoBaHue y 00yJarouxcs
CITOCOOHOCTH aIaNTHUPOBATHCS K U3MEHEHHUSAM JUHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero oomiero oopazoBaHus 3aHUMAaeT BaxkHOe MecTo. OHa oOecreunBaeT
dbopMupoBaHHE y OOYYAIOIIMXCS MPEACTABICHUNH O HAYYHOW KapTHHE MHUpPa, pacHIupseT U 0000ImaeT
3HaHUS O JKUBOW MpUPOJE, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpTaHU3AllMd WU SBOJIOIHH,

*https://edsoo.ru/wp-content/uploads/2025/07/2025 soo frp biologiya 10 11 baz.pdf
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co3MaéT yCIOBUS [UIsl: TIO3HAHMSI 3aKOHOB JKUBOM MpPHUPOAbI, (GopMUpOBaHUSA (DYHKIHOHAIBHOM
TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30MacHOr0 o0pasza KHU3HU, HKOJOTHMUYECKOTO MBIINUICHHS,
[IEHHOCTHOTO OTHOILIEHUS K )KMBOW MIPHUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OUOIOTHSI UMEET TAKXKE JIJIsl PEIICHUsT BOCIIUTATENBHBIX U Pa3BUBAIOIINX 3a/1a4
cpemHero oOmero oOpa3oBaHMs, cOIMANM3aldu oOydaronuxcs. M3ydeHuwe OHOJIIOrHM OOeCreYrBaET
ycIoBust sl (POPMUPOBAHUS MHTEJUICKTYAIbHBIX, KOMMYHHKAITMOHHBIX W WH(POPMAIIMOHHBIX HABHIKOB,
ACTETUYECKON KYJIbTYpbI, CHOCOOCTBYET HHTErpaluu OWOJIOTMYECKUX 3HAHUI C MIPEICTaBICHUAMU U3
OpYyTuX Y4eOHBIX TPEIMETOB, B YaCTHOCTH, (U3HMKH, XUMHH W reorpaduu. Ha3BaHHBIC MOJOXKEHUS O
npeIHa3HayYeHUH y4yeOHOro mnpeamera «buoIorus» coCTaBWIM OCHOBY JJisi ONpEAeNCHUS MOIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPIKAHMSI, IPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT160p comepxanus yueOHoro mpenmera «buonorus» Ha 6a30BOM YPOBHE OCYLIECTBIIEH C MO3ULIUN
KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUHU C KOTOPHIM OOYYaOIIMECs TOJKHBI OCBOUTH 3HAHUS H
yYMEHHMsI, 3Ha4uMble JUIsi (opMUpOBaHMs OOIIEH KyJIbTYpbl, OINpPEAESIONMe aJeKBAaTHOE IIOBEJICHUE
YeJIOBEKa B OKpYXKalollel NMPUPOIHON cpesie, BOCTpEOOBaHHBIE B MOBCEIHEBHON KU3HHU U MPAKTHUUECKOU
nesitennbHOCTH. Ocoboe MecTo B 3TOM cHUCTEeME 3HaHWM 3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUS, KOTOpPbIE
CIIy’)KaT OCHOBOH Il (pOPMUPOBAHUS TPEICTABICHUNA O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHE
MUpPA U [EHHOCTHBIX OpPHUEHTAIUSAX JHYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3aIUHd OHOJIOTHYECKOTO
o0OpazoBaHusl.

CtpykTypHupoBaHHe COACpkKaHKs YIeOHOr0 MaTepuaia B mporpaMMe o OMOJIOTUH OCYILIECTBIEHO C
y4ETOM TPUOPUTETHOTO 3HAYCHUS 3HAHWNA 00 OTIMYUTEIBHBIX OCOOCHHOCTSX >KHBOW MPHPOJBI, O €&
YPOBHEBOM OpraHu3allid U SBOJIONHMU. B COOTBETCTBUHM C 3TUM B CTPYKType ydeOHOro mpeamera
«buonorus» BhIIETIEHBI CIEAYIONINE COJepKaTelbHble JUHUN: «bromorus kak Hayka. MeToapl HAy4HOTO
no3HaHusy, «Kierka kak Ouonoruueckas cucremay, «OpraHusM kak Ouosoruyeckas cucremay, «Cucrema
U MHOT000pa3ue OPraHuuecKoro Mupa», «IBOJIOIUS KUBOU MPUPOABD», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

Llenp w3ydenuss ydeOHOro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE
00y4JaroIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATFHOW OpraHU3alluy JKUBBIX CHCTEM Pa3HOIrO paHra
U MpUOOPETEHHE YMEHHUH MCIOJIb30BaTh 3TU 3HAHUA JJII TPAMOTHBIX JACHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHHS] PA3TUYHbIX KU3HEHHBIX MPOOIEM.

Jocmuscenue uenu u3zyuenus yyedOnozo npeomema «buonoczua» mna 0azoeom yposne
obecneuusaemcs peuwieHuem ce0yIouux 3a0ay.

OCBOCHHE OOYYaIOIMMHUCS CHUCTEMBbl 3HAHUW O OHOJOTUYECKHX TEOPHUSAX, YUYCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHIIAX, CIY>Kal[UX OCHOBOW s (HOpPMHUPOBAHHS MPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAyYHOTO IIO3HAHHS, CTPOEHUH, MHOTO00pa3uu u
OCOOCHHOCTSIX JKHUBBIX CHCTEM PA3HOTO YPOBHS OPTaHHU3aIUH, BBIJAIOUINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEeI0BaHUSIX B OMOJIOTHH;

dbopmupoBanue y oOydaromuxcss TO3HABaTENbHBIX, HWHTEIJIEKTYalbHBIX W  TBOPYECKUX
CIOCOOHOCTEN B TPOIIECCEe aHAIM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJIAJIOB, HACH U
MOAXO0/J0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allNy;

CTAQHOBJICHHE Yy OOydYaromuxcsi oO0mier KyabTypbl, (YHKIIMOHAIBLHON TPaMOTHOCTH, DPAa3BUTHE
YMEHHH OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIET0 MHpa KUBOW MPUPOIBI HA OCHOBAHUU 3HAHUM U
OTIBITA, TIOJTYYCHHBIX TIPH U3YICHUH OUOJIOTHH;

(dbopMupoBaHHE Yy OOyUYaIOIMIUXCS YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OWOJIIOTMYECKUX 3HAHUHN B
MPaKTUYECKOW JIEATeTLHOCTH YeJIOBEKAa, pa3BUTUHM COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIIOTHH |
arpoOMOTEXHOIOTUI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIIOBEKOM JKMBOW  MPUPOJIHI,
HEOOXOJMMOCTH OEpe’KHOTO OTHOIICHHs] K HeH, COONIOJEeHUs OSTUYECKUX HOPM IMpPH MPOBEICHUH
OMOJIOTHYECKUX HCCIEAOBAHMI;0CO3HAHNE IICHHOCTH OMOJIOTMYECKUX 3HAHHWH IS TIOBBIIICHUS YPOBHS
9KOJIOTHYECKOH KYIbTYpPHI, U (POPMHUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHUI B TTIOBCEHEBHOM KU3HH JIJIS OIEHKH TTOCIICICTBUMA
CBOCH JesATeNbHOCTH MO0 OTHOIICHHIO K OKpYKamIel cpeie, COOCTBEHHOMY 3J0pPOBbIO, 000CHOBaHUE H
cobmoienre Mep mporIakTHKN 3a00I€BaHUN.

B cucreme cpeanero obiero obpa3zoBanus «buonorusy», uzydaemas Ha 6a30BOM YPOBHE, SIBIISETCS
00s3aTeNbHBIM YU€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeaIMeTHOM obsacTi «EcTecTBeHHO-Hay4YHbIE
PEAMETBI».



Conep:xanue o0yuenusi mo omosoruu B 10 kiiacce

Tema 1. buojiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3p OWOJIOTMH C OOIIECTBEHHBIMH, TEXHUYSCKUMU H APYTUMU
€CTECTBEHHBIMU HayKamu, punocodueit, STUKOi, 3cTeTukoi u npaBoM. Posib 6Guonoruu B hopMupoBaHUH
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK.

Metoapl TO3HaHMSI KUBOW MPUPOJbl (HAONIOJEHUE, SKCIEPUMEHT, OIMCaHUE, HW3MEpeHue,
KJIacCU(UKAIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Moprpetsl: Y. JdapBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiiel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBDY.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

[IpakTuueckas padota Ne 1. «Vcnonb30BaHue pa3IuYHBIX METOJIOB MPH U3YYEHUH OMOJIOTHYECKHX
00BEKTOBY.

Tema 2. ’KuBble cuCTEMbI M X OPraHU3aI U,

XKusblie cuctempl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Oumosoruu. OTIMYME KUBBIX CUCTEM OT
HEOopraHuyeckoil mpuposl.CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHH OpraHu3aluyd OMOCHCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBINA, TKAHEBbIM, OPraHU3MEHHbIA, NONYJALUOHHO-BUAOBOM, 3KOCHUCTEMHBIN
(OnoreoneHOTHYECKHI ), OMOC(EpPHBIN.

JdemoHcTpaumnu:

Tabauiet u cxeMbl: «OCHOBHBIC TPU3HAKY KU3HUY, «Y POBHU OpraHU3aAINH KUBOI MPUPOIBD».

O6opynosanue: Moaens Mosekyibsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

XVMMHYECKUH COCTAB KJIETKU. XUMHUYECKUE IIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIeMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [logaepxkanue ocMoTHueckoro 6ajiaHca.

benku. CoctaB u crpoeHue OenKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. Hesamenumsble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOH MOJEKYJIIbI
(mepBuYHasi, BTOpPUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBAa OEJIKOB.
buonornyeckue pyHkunun OEIKOB.

depMeHTH — Ononornueckue karanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTp, CyOCcTpaTHAas
cneunduynocts. Kopepmentsl. Butamunsl. OTinnuns GepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpOB.

VYrieBoibl: MOHOCaXapu/ bl (TI0K03a, pud03a U e30KCuprd03a), nucaxapuibl (caxaposa, JIaKTo3a)
U Tosrcaxapusl (Kpaxmal, [IMKOTeH, 11eJUTi0s103a). buonornyeckrue GyHKIUN yriIeBOJIOB.

Jlununel: Tpurauuepunsl, (ochonunuasl, crepounbl. ['uapodpunbHO-TUIPO(GOOHBIE CBOMCTBA.
buonornueckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOJIOB, OSJIKOB M JIUMH/I0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMepBI HYKJIEMHOBBIX KUCIOT. CTpoeHHe
u ¢ynkuun JJHK. Ctpoenue u ¢pynxkuuu PHK. Bunst PHK. AT®: ctpoenue u ¢pyHkuuu.

Hurtonorusa — Hayka o kjeTke. Kiierounas teopusi — npumep B3auMOAEHCTBUS uAeH U (PakToB B
Hay4YHOM ITO3HAaHUU. MeTO/IbI U3yYEHUS KIETKH.

Knerka xak mnenmoctHas >xuBasg cucreMa. OOmMe NpU3HAKK KIIETOK: 3aMKHYTash Hapy)Has
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.

Tunsl  KJeTOK:  dykapuoTHueckas W HpokapuoTthyeckas. OCOOEHHOCTH  CTpPOEHUs
npokapuoTuyeckoi kinetku. Kierounas crtenka Oaxtepuil. CTpoeHHME JYKapUOTHYECKOW KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHas CTEHKa, TIJIMKOKAIMUKC, WX (YHKIHH.
[Tnazmaruueckas memOpaHa, e€ cBoiicTBa u QpyHkiuu. [{uronnazma u e€ opranounsl. OgHOMEMOpaHHBIE
opranouasl kinetku: OIIC, anmapar ['onpmxu, sm3ocomsl. [lonyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MUTOXOHJIpUH, TUIacTUbL. [IpoucxoxaeHne MUTOXOHIApUN W Tutactuna. Bunbl mmactun. HememOpanHbie
OpPraHOMJbl KJIETKH: pPHUOOCOMBI, KJIETOYHBIA WEHTP, IEHTPUOJIM, PECHHYKH, XKIyTUKA. DYHKIUHU
OpraHoOuIOB KJIETKU. BritoueHus.

Snpo — peryasaTopHblii neHTp kieTku. CTpoeHue szapa: siepHas o000J04Ka, KapuoIlasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBIL TpaHCIIOPT BEIECTB B KIIETKE.

JdemMoHcTpanum:



Iloptpetsl: A. JleBenryk, P.I'yk, T.IlIBanun, M. lIneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Yunkusc, P. ®pankinun, K. M. bap.

J{narpammel: «Pacnpenenenue XMMHYECKHUX 3JEMEHTOB B HEKMBOM mpupoie», «Pacmpenenenue
XUMHUYECKHUX AJIEMEHTOB B )KMBOU MPUPOJIEH.

Tabnuiel u cxemsl: «llepuonnyeckas Tabaua XMMUYECKUX 3JEMEHTOBY», «CTpOeHHE MOJIEKYJIbI
BOb», «buocuHTe3 Oenkay, «CTpoeHue Mosiekynbl Oenkayn, «CtpoeHue Qepmentay, «HykienHOBbIC
kuciorel. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHHE SyKapUOTUUECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIeTKn», «CTpOoeHHE paCTUTEIbHONU KIETKW», «CTpOCHHE MPOKAPUOTHUUECKOU KIIETKUY,
«CTpoeHue sjipa KIETKI», «YTIeBoAb, «JIunuas».

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OPYJIOBaHKE ISl MIPOBEACHUS HAOIIOICHUH, H3MEPECHUN,
JKCIIEPUMEHTOB, MUKPOIIpenapaThl PACTUTEIbHBIX, d)KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlabopaTopHas padota Ne 1. «M3ydeHHe KaTaJIUTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha IpHMEpE
aMuUJIa3bl WIK KaTanas3bl)».

JlaGopaTopHas padota Ne 2. «3yueHue CTpoCHHS KIIETOK PAaCTCHUM, )KUBOTHBIX M OaKTEpUH IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u ux OMUCAHUEY.

Tema 4. 7KusHeaesITeIbHOCTH KJIETKH.

OOmeH BemiecTB, WM METa00IM3M. AccHMMIIANMS (TUTACTHYECKUH OOMEH) M JUCCUMUJIISAIUS
(oHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Tporecca Merabonusma. Ponb 3aKOHOB cOXpaHEHUs
BEILIECTB U SHEPIUH B IOHUMAHUU META00IHU3MA.

Tumnbr oOMeHa BenecTB: aBTOTPOGHBIA U reTepoTpodHbIi. Ponb (hepMeHTOB B 0OMEHE BEIIECTB H
IIPEBPALCHUH SHEPTUU B KIIETKE.

®otocunTtes. CBeroBas U TeMHOBas (a3bl GorocuHTe3a. Peakuuu dorocunresa. IphhHekTHBHOCTL
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a I KU3HU Ha 3emuie. BiusHue ycnoBuil cpenbl Ha GOTOCUHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMOocUHTEe3. XEeMOCHUHTE3UpYIolIe OakTepun. 3HaYeHHEe XEMOCUHTE3a JIUIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernuieHue BelIecTB, BBIJCIEHHUE U aKKyMYJIMpPOBaHUE
SHEpPruM B KIJIETKE. DTalbl 3HepreTuueckoro odMena. I'mukonus. bpoxenue u ero Bunasl. Kucinoponnoe
OKHCJIGHHE, WIN KJIeToyHoe aAbixaHue. OxuciautensHoe (ochopunupoBanue. IDHPeKTUBHOCTH
JHEPreTHYeCKOro oOMeHa.

Peakuun marpuuHoro cuHtesa. I'enernmueckas uHpopmanus u JIHK. Peanuzauusi renetnueckoi
uHpopManuu B KieTke. ['eHeTndeckuil koa U ero cpoiictBa. TpaHckpunius — marpuubslii cuare3 PHK.
Tpancnsus — O6uocuHTe3 Oenka. Drtanbl TpaHcasuuu. KomupoBanue ammuHokucior. Pons pubocom B
O6uocunreze Oenka.Heknerounsle Qopmbl JKM3HM — BHUpychl. Mcrtopust OTKpbITHS BupycoB (/1.
W. UBanoBckuii). OCOOEHHOCTH CTPOCHMSI W >KU3HEHHOTO IMKJIa BUpPYCcOB. baktepuodaru. bonesnu
pacTeHHi, )KMBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oynutens CIIWMJla. OOpatrHas TpaHcKpumuus, peBepraza M HHTerpasa. llpodunakTuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiel u cxembl: «Tunsl nuTanusy, «Merabonuzm», «MUTOXOHAPUA», «HEPTETUUECKUN
oOmen», «Xiaoportacty, «Dorocunres», «Crpoenne JJHK», «CtpoeHne u (yHKIMOHHPOBAHUE TEHAY,
«Cunre3 Oenka», «['eHernyeckuii koa», «Bupyce», «bakrepuodarny, «CTpoeHHE U KU3HEHHBIN LHUKI
Bupyca CIINa, 6akreprodaray, «Pemmmkanus JJTHK».

Ob6opynoBanue: moaenu-anuinkanuu «Yasoenne JIHK wu tpanckpunmms», «buocuHTe3 Oenmkay,
«CTpoeHue KIeTKn», MofeNb cTpyKTyphl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrnii 1ukI1, win KU3HEHHBIA UK KiaeTku. UHTepdaza u mutos. [Ipomnecchl, nmpoTekarorme
B uHTep¢aze. Perumkamus — peakius marpuanoro cunresza JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN
HaOOp — KapuoTul. JIMIIOUIHBIM U rarIoNIHbI XpOMOCOMHBIE Habophl. XpoMatuisl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIYAIbHOT'O Pa3BUTUS OPTaHU3MOB.

Henenne knetku — Muto3. Ctaguu Muto3a. [Iponeccsl, Mpoucxoadmiue Ha pa3HbIX CTaAUAX MUTO3A.
buosornueckuil CMbICII MUTO3A.



[IporpamMmmupyemas rubesnb KJIETKH — aloInTo3.

@opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe U mojioBoe. Buapl Gecrosioro pa3MHOXEHHS:
JeJIeHHe HaJBO€, IIO0YKOBaHHE OJHO- M MHOTOKJIETOUHBIX, CHOpPOOOpa3OBaHUE, BEreTaTHUBHOE
pazMHOxeHHe. VIcKycCTBEHHOE KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAUEHUE [T CEJEKLIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metios. Craaguu meiio3a. [Ipoieccnl, npoucxosinue Ha cTaausx Mmeiosa. [loBenenne xpomocoM B
Meiiosze. Kpoccunrosep. buosnornueckuii CMbIC M 3HAYEHUE Meiio3a.

'ameTorenes — mpouecc 0Opa30BaHUS MOJOBBIX KIETOK Yy JKMBOTHBIX. IloJOBBIE >Keme3bl:
CEMEHHHKHU U SUYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30U/l, SIMIIEKIIeTKA)
— cepMmaTorenes u oBoreHe3. OCOOCHHOCTH CTPOCHHUS SIMLIEKIIETOK U CIIepMaTo30uaA0B. OIUI0I0TBOPEHHE.
[TapTeHnorenes.

WupuBuayanbHoe pazBuTHe (OHTOreHe3). DMOpHOHaNbHOE pa3BUTHE (dMOpHOreHes). Tarmbl
SMOpPHUOHAIIBHOTO Pa3BUTHSA Yy TIO3BOHOYHBIX IKMUBOTHBIX: JpOOJIEHWE, TacTpyJsilusi, OpraHoreHes.
[octambpronansHoe pa3BuTHE. THUITBI TOCTAIMOPHOHATFHOTO PA3BUTHUS: IPSIMOE, HETIPSMOE (JINUMHOYHOE).
Brnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHIOCOOHBIE BHI3BIBATH BPOKAEHHbBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 LBETKOBOIO PpACTEHMs: CTPOCHHME CEMEHHU, CTaluu
pa3BUTHSL.

JdemoHcTpaumu:

Tabauiel u cxembl: «@OpMBI  Pa3MHOXKEHUS OPraHu3MOBY», «/[BOWfHOE OMIIOAOTBOpEHUE Yy
LBETKOBBIX pacTeHUiD», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue KiIeTku OakTepuii»,
«CTpoeHHEe TMOJIOBBIX KIETOK», «CTpoeHue XpoMocoMmbl», «Kimerounblid ki, «Pemmmkanus JIHK»,
«Muros», «Menos», «lIpsamoe n Henpsmoe pa3BuTHe», «I'aMeTOreHe3 y MIICKOIMTAIOUIUMX U YEJIOBEKa»,
«OCHOBHBIE CTa I OHTOTECHE3a.

O60opyaoBaHKE: MUKPOCKOTI, MUKpOIIpenapaThl «CrniepMaTO30U /bl MJIEKOTUTAOILIET O,
«Siueknerka miekonuTarouiero», «KapuokuHe3 B KIETKax KOpeUIKa JIyKa», MarHuTHash MOJENb-
amumkanys «Jlenenue kierku», moaens JIHK, monens MeradasHoii XpOMOCOMEI.

JlaGoparopHble H NpaKTUYecKue padoThbl:

Jlaboparophast pabora Ne 3. «HabmoieHue MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTopHas pabGora Ned. «M3ydyeHue CTpOEHHSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[IpenMer u 3amaum reHetuku. Mctopus pa3Butus reHeTukd. Ponb nuronoruu v SMOpUOJIOTUH B
CTAaHOBJICHUM TE€HETUKHU. BKian pocCHUCKMX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TEHETUKH. MeETOJIbI
FeHEeTUKH  (TUOPUAOJIOTUYECKUM,  ITUTOTEHETUYECKUM,  MOJIEKYJIsIpHO-TeHeTuueckuii).  OCHOBHBIE
T€HETUYEeCKHE MOHATHUSA. [ eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIIMBaHUM.

3aKOHOMEPHOCTH HACJeIOBAaHUs TPU3HAKOB, ycTaHOBiIeHHBbIe [. Menaenem. MoHorubpumHoe
CKpelrBaHue. 3aKoH eAnHooOpa3us TruOpuIOB MepBOro nokoseHud. [IpaBuno nqoMuHHpOBaHMS. 3aKOH
paciuerneHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HacJelOBaHUS MpU3HAKOB. [{uToreHeTnueckue
OCHOBbI ~ JWTMOPUIHOTO  CKpELIMBaHUS. AHanusupyiouiee  CKpelllrBaHUE. Hcnonb3oBanue
AQHATM3UPYIOIIETO CKPEIIMBAHUS TS ONIpeIeTICHHsI TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo CIEIUIGHHOMY HacleIOBaHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KpOCCHHIOBEPA.

XpOMOCOMHasi TEOpUS HACNIEACTBEHHOCTH. [ eHeTuueckue KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpENENEHHE TMoja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbIE U reTeporaMeTHble opranu3Mbl. HacnenoBanre npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3menunBocTh. Bunbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacielcTBeHHas. Ponb cpeabl B
HEHACJIEJICTBEHHON M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON U3MEHUNBOCTH. BapuanmoHHbIi
psa v BapuanMoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE M KaUECTBEHHBIE MPU3HAKU U
uXx HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYHNBOCTH.

HacnencrBenHas, uiau reHOTUNIMYECKas, U3MEHUYNBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TpOIlECC — OCHOBAa KOMOWHATHMBHOM HM3MEHUYMBOCTH. MyTalMioOHHasT HW3MEHYUBOCTD.



Knaccudukanust myranmii: TEHHBIE, XPOMOCOMHBIC, Te€HOMHBIC. YacToTa ¥ TPUYUHBI MYTAaIlHil.
MyrareHnHbie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHOM n3MenunBocty H. Y. BaBuiona.

BresnepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wuyenoBexka. Kapuotun uenoBeka. (OCHOBHBIE METOABl TE€HETUKHU  YEJIOBEKA!
reHeaornyeckuii, OMU3HELOBBIM, NIUTOT€HETUYECKUM, OMOXUMHUYECKUH, MOJIEKYJISAPHO-T€HETHUYECKHM.
CoBpeMeHHOE OIpe/IelIeHHE TeHOTHUIA: [T0JIHOT€HOMHOECEKBEHUPOBAaHNE, TEHOTUIIMPOBAHUE, B TOM UHUCIIE
¢ nomouipto [1[[P-ananmu3za. HacnenctBeHHble 3a0ojeBaHUS 4YeNOBEKa: TI'eHHbIE OOJE3HH, OOJE3HU C
HACJIEJCTBEHHON MPEApPaCONOKEHHOCTBIO, XPOMOCOMHBIE OoJie3HH. (CoMaThyecKkue U TreHepaTHUBHBIC
myTanuu. CTBOJIOBbIE KJIETKU. [IpuHIMMIBI 370poBOro o0Opas3a >KHU3HH, AMATHOCTUKH, MPOPUIAKTHKU U
JIeYCHHUsI TEHETUYEeCKHX Oose3Hel. MelnKo-reHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAYCHHUE MEIUIIUHCKON
TeHETUKH B MPEAOTBPAILICHNH U JICUCHUH FeHEeTUYECKUX 3a00JIeBaHUI YesI0BeKa.

JdeMoHcTpanum:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-PecoBckuii,
H. 1. BaBunos.

Tabauiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAaHUE U €ro IMUTOI€HETHYecKas: OCHOBay, «3aKOH
pacuiemyieHHst W ero LUTOICHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TrameT», «Jurubpuanoe
ckpemuBanuey, «l{utomornueckue OCHOBBI JUTHOPUIHOTO CKpeIIuBaHU», «Meio3y, «B3aumoaeiicteue
aJJIeNbHBIX TE€HOBY», «l'€eHeTnyeckue KapThl pacTEeHUl, XMBOTHBIX U YeJlOBEKa», «l'eHeTuka monay,
«3aKOHOMEPHOCTH HAaCJIEAOBaHMSs, CLUEIIEHHOTO C I0JIoM», «KapHoTuIbl yeaoBeKa U KUBOTHBIX», «Busl
U3MEHYMBOCTHY, «MoaudukanronHas W3MEHUYMBOCThY», «HacinemoBanue pesyc-¢pakropay, «l'eHernka
TPy KpoBW», «MyTamoOHHasi U3MEHYUBOCTbY.

O6opynoBaHue: MOAETU-ANILIMKALUN «MonorudpuaHoe CKpEIlUBaHUEY, «Henonnoe
JOMHUHHUpOBaHHe», «JluruOpumnoe ckpemuBanue», «llepekpéct  XpoMOcOM», MHKPOCKON U
MuKponpenapat «Jlpo3odwmna» (Hopma, mytanmuu (HOpMBI KPBUILEB M OKpacku Tena), repbapuii «l'opox
IIOCEBHOM.

JlaGopaTopHble M IpaKTHYeCKUe PadoThI:

JlaGoparopHass pabora Ne5. «M3ydyeHuwe pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUAHOTO
CKpEIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGopatopHass pabora Ne 6. «M3ydyeHue MoOAM(DUKALMOHHOW HW3MEHUUMBOCTH, IOCTPOCHHE
BApUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U IIpoLecc. 3apoXkACHNE celeKuuu U fomectukanus. Yuenue H. M. BaBunosa
0 LIEHTpax MPOUCXOKACHUSI © MHOI000pa3us KylIbTYpPHBIX pacTeHUH. LIeHTphl MIPOUCXOXKIAEHHS TOMAIIHUX
XKUBOTHBIX. COpT, NOpOJIA, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIInU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B CEJIEKIIMHN PaCTEHUN 1
KHUBOTHBIX. OIleHKa 53KcTepbepa. bBIM3KOpOJICTBEHHOE CKpeulMBaHWE — HHOpUIMHT. YucTas JIuHUS.
CkpeuBanue 4HCTBHIX JHUHUNA. ['etepo3uc, mnmu rulpupHas cuna. HepoacTBeHHOE CKpeliuBaHUE —
ayropuauur. OtnanéHHas rubpuamzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M NOJydeHUeE
MOJIMIUIOUAOB. JJOCTHKEHMS CEIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust Kak OTpaciab INPOM3BOACTBA. ['€HHas HMHXEHepusa. OTalbl  CO3JaHus
pexomOunantHoit JIHK u tpancrennbix opranusmoB. Knertounass umkeHepus. KierouHble KyJIbTypBl.
MHUKpPOKIJIOHATIBHOE Pa3MHOKEHHE pacTeHui. Knonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. DKOJormueckue u stuueckue mnpodiemsl. MO — renernuecku
MOU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbl TPOUCXOXKAEHUS U MHOTOOOpa3usi KyJbTYPHBIX pPacTeHHI,
«[Toponpl mOMamIHUX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHMi», «OTnanéHHas THOPHIN3ALUSIY,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongusy, «OO0BEeKTH OHOTEXHOJIOrUH», «KileTodHkIe
KYJIBTYpPbI M KIIOHUpOBaHue», «KOHCTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

OO6opyioBaHME: MYJISKU TUIOJ0B U KOPHEIUIOAOB JUKUX (OPM U KYJIBTYpHBIX COPTOB PacTEHUH,
repOapuii «CenbCKOX03SUCTBEHHBIC PACTEHUS.




JlabGopaTopHble U NpaKkTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJIEKLIMM pACTEHUW U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIM YyYacTOK, B TEIUIMYHOE XO3SHCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

Conep:xanue o0yuenusi mo o6mosoruu B 11 kiacce

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[IpennocslIku BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOPUHU. ODBOJIIOLMOHHAS TEOpUs U €€ MECTO B
O6uosioruu. BiusHue 5BOIIONUMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CupnerenbctBa 3Bomonuu. [lageoHrosnornyeckue: NOCIEAOBATENbHOCTh IOSIBICHUS BHJOB B
[aJICOHTOJIOTUYECKOM JIeTONKCH, TiepexoiHble (hopMbl. buoreorpadudeckue: cXoAcTBO U pasnuuue dpayH u
(JI0p MaTEPUKOB M OCTPOBOB.

OMOpHOJIOrMUYECKUE: CXOJCTBA M  pas3iauuus 5SMOPHOHOB Ppa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexkyaspHO-0MOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0O0IMYECKHX
IIyTE€N Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. Jlapsuna. I[Ipennoceliky BO3HMKHOBEHMs AapBHHM3Ma. JIBroKylune
CWJIBI 3BOJIIOIMM BUJOB 10 JlapBHHY (M30BITOUHOE pPa3MHOKEHUE IPH OTIPAHUUYEHHOCTH pPECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus sBosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomntonus. [Tonmynsanusa kak eIMHULA BUAA U DBOJIIOLUU.

JBwxynme cuwibl ((akTopel) SBONIONMK BHIOB B Mpupoje. MyTalMOHHBIN Mpolecc |
KOMOMHATHBHAs: U3MEHUUBOCTD. [lonynsunoHHble BOJHBI U peld renoB. M3omnauus 1 Murparus.

EctectBenHbIil 0TOOp — HanpaBisoMuUi (pakTop 3BooLUNA. DOPMBI ECTECTBEHHOI'O 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yibTaT 3Boironuu. Ilpumepsl mnpucnocobiieHuit y
OpraHu3MoB. ApoMop( 036l 1 UIH0ATATI TAIHH.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHBIE (hOpMBbI BUI000pa30BaHus: reorpaduueckoe,
9KOJIOTMYECKOE.

MakposBomtoniust.  DopMbl  3BOJIIOLMH:  (QuUIeTHYecKas, JAMBEPreHTHas, KOHBEPreHTHasd,
napasuienpHas. HeoOpaTuMoCTh 3BONTIOIMH.

IIponcxoxzaeHue OT HECHENMATM3UPOBAHHBIX MpeakoB. lIporpeccupyromas crnennanu3anus.
AnanTuBHas paguays.

JdemoncTpanum:

Hoptpertsr: K. Jlunne#, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mromnep, A. H. Ceseprios.

Tabnauiel 1 cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie», «3apoJbllid MO3BOHOUYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl OopbOBl 3a cymiecTBoBaHue», «EcTtecTBeHHBI 0TOOPY,
«MHoroo0Opa3ue copToB pacteHui», «MHoroo0pa3ue nopoJi )kUBOTHBIX», «[lomymsaiuuy, «MyTalnoHHas
U3MEHUUBOCTbY», «Apomopdosbly, «Mauoamantaumum», «OOmas aereHepauus», «J[Bmxymme cuibl
ooy, «Kaprta-cxema wmapumpyra myremectsus Y. [lapsuna», «bopbba 3a cyliecTBOBaHUEY,
«[IpucnocobneHHocTh ~ opranusmoB»,  «l'eorpaduueckoe  BHIOOOpazoBaHME»,  «IKOJOTHUECKOE
BUJI000pa30BaHue.

OO6opyioBaHMe: KOJIJIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HA0Op IJIOJIOB U CEMSH,
kosutekuus «IIpumepbl 3alUTHBIX MPUCHOCOOIEHUN Yy KUBOTHBIX», MOJAENb «OCHOBHBIE HANpaBICHUS
IBOJIIOLIUI», 00BEMHAsT MOsIeNb «CTpOEHHE TOJIOBHOT'O MO3Ta MMO3BOHOUHBIX .

buoreorpaguueckas kapra Mupa, KoyuieKius «DopMbl COXpaHHOCTH HCKOMAeMbIX >KMBOTHBIX U
pacTteHuii», Moaenb anmukanus «llepekpéct xpoMocoMy», BiIakHbIe Ipenaparsl «Pa3BuTne HaCEKOMOTroy,
«Pa3BuTHe IATYIIKN», MEKpotpemnapart «/[po3odunay (Hopma, MyTaruu GOpMbI KPBUTHEB U OKPACKU TEJIA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTHIESCKOMY KPUTEPHUIOY.

JIaGoparopnast padora Ne 2. «Onucanue NpUCHOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.



JloHayuHble IPEICTABICHUSI O 3apOXKACHUU >KU3HHU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU Ha
3emiie: abMoreHe3 M MaHcrepMusi. XUMHUYECKasi 3BOMIONHS. AOHOTEHHBIN CHHTE3 OPraHMYECKUX BEIIECTB
U3 HEOPraHMYeCKHX. DKCIEPUMEHTAIbHOE MOATBEPKIACHHE XUMHUYECKOW 3BOMIONMH. HauanbHble 3Tarbl
Oouonornyeckoit sBomouuu. [umoresa PHK-mumpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHUE MPOTOKJIETKH. [IepBbie KiIeTku U ux 3Bomonus. @opMUpOBaHUE OCHOBHBIX TPYIII JKUBBIX
OpraHU3MOB.

Pazutue xu3nu Ha 3emiie mo 3pam U nepuoaam. Karapxeil. Apxeiickas U IpoTEpO30MCKas APbI.
[Maneosoiickas 3pa u €€ mepuonabl: KEeMOPUICKUH, OpPIOBUKCKHIA, CHIYPUHUCKUN, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, MepMCcKHil.Me3030iickas 3pa v €€ Nepruoibl: TPUACOBBIN, FOPCKHUI, METOBOM.

Kalino3oiickast 3pa u €€ nepuoibl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMaTa U Te0JIOTMYecKUX rmpoiueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHUpPa. ApoMop(o3bl y pacTeHHid U >KMBOTHBIX. [losiBIeHWe, pacuser u
BBIMHUpPAHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema opraHM4ecKOro MHMpa Kak OTpa)k€HUE 3BOJIOLUUA. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIbI
OpraHU3MOB.DBOJIIOLIUS ~ YeJOBeKa. AHTPONOJOrHs Kak Hayka. PasButhe mpelncTaBieHHd O
IPOUCXOXKICHUN YeloBeka. Meronpl u3ydeHUs aHTpororenesa. CXOACTBa M pa3iMuus YeJlOBEKa M
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YeIOBeKa.

JBmwkyme cuiibl ((pakTopbl) aHTpororeHe3a. HacnmeacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPY/a, MBIIIJICHUE, PEUb.

OcHOBHbIE CTaJMM U BETBU SBOJIIOIMM YEJIOBEKAa: aBCTpaJoONUTEKH, YenoBek ymenslid, Uenosek
npsiMoxosIuii, YenoBek HeaHaepTanbckuii, YenoBek pa3yMHublid. Haxo Ky nCKOMaeMbIX OCTaTKOB, BPEeMS
CYILIECTBOBaHMS, 00JIaCTh PACIIPOCTPAHECHH S, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoBeueckne packl. OcHOBHbIE OOJbIIME pachkl: €BporeouaHas (eBpas3uiickasi), HErpo-
aBCTpajiouIHas (SKBAaTOpUAIbHAs), MOHTOJIONIHAS (a3UATCKO-aMEepPUKAHCKast). YepThl MPUCTIOCOOIEHHOCTH
IpeJICTaBUTENIeH YeJIOBEUECKUX pac K YCIOBUSM cyllecTBoBaHUs. EnquHCTBO yenoBeueckux pac. Kputuka
pacusma.

JdemoHcTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuuel u cxembl: «Bo3HukHOBeHHe COJIHEUHOM CUCTEMBbI», «Pa3BUTHE OPraHUYECKOro MHpay,
«PacturenbHas kierka», «KuBoTHas kieTka», «llpokapuormueckast kietka», «CoBpeMEHHas CUCTEMa
OpraHu4ecKkoro mupa», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOCHHUS 4YelloBeKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJEOHTOJIOTUYECKUX HAaXOJOK IPEJAKOB COBPEMEHHOIO YeJIOBEKay,
«/IpeBHeiimne nonan», «JpesHue moan», «llepBsle cOBpeMeHHBIE TIOAN», «HeI0BEUECKHUE Pach».

O6opynosanue: Myisku «IIpoucxoxaenne uyenoBekay (OIOCTbI aBCTPAJONMTEKA, MUTEKAHTPOIIA,
HeaHJepTaJlblla, KPOMAaHbOHIIA), CJICNKH WIM U300paKeHUs KaMEHHBIX OpYAUN MepBOOBITHOIO YeloBeKa
(xkaMHHU-yoOMIEepsl, pyousa, ckpebia), TeoXpoHOJIoruueckas Tabnuna, Komekuus «DopMbl COXpPaHHOCTH
MCKOIIA€MBbIX JKUBOTHBIX M PACTEHUI».

JlaGopaTopHble U IpPaKTHYeCKUEe padoThI:

IIpaktnyeckas pabota Nel. «l3yyeHMe HCKOMAeMbIX OCTATKOB PACTEeHHH M JKUBOTHBIX B
KOJUIEKIHAX». DKCKypcuss «DBOJIIOLMS OPraHU4YEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HaY4YHBIH WIIH
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKOJIOrusl Kak Hayka. 3aJayd W pas3Aesbl 3KOJOTHMH. METOIbl 3KOJOTHYECKUX HMCCIEeI0BaHUMN.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKa.

Cpemﬂ O6I/ITaHI/I$[ OpFaHI/ISMOBZ BOJHaA, HaSCMHO-BOSJIyHIHaSI, IIOYBCHHAa, BHyTpI/IOpFaHI/ISMeHHaSI.

Okonorudeckne  ¢dakrtoppl. Knaccupukanus dkomorudeckux  (akTopoB:  abHOTHUECKHE,
OHOTHYECKUE U aHTpOINOreHHbIe. JleicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

Abuotnyeckue (GakTophl: CBET, TeMmmeparypa, BiaaxHocTb. dotomepuomusm. Ilpucnocobienus
OpPraHU3MOB K JIEUCTBUIO abHoTHYeCcKuX (hakTopoB. bruonornueckue puTMsl.

buotnueckne dakTopel. Buapl OHOTHUECKHX B3aUMOJEHCTBUIN: KOHKYPEHIUS, XUIIHUYECTBO,
cumOuo3 u ero ¢Gopmbl. [lapazutusm, Koomepamus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMEHCalIM3M, HEUTpanu3M. 3HaueHHe OWOTHYECKHX B3aUMOJEHCTBUN IS
CYIIIECTBOBaHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKU momyasiund. OCHOBHbIE MOKa3aTead MOMYJSIUU: YUCICHHOCTD,
IUIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTb, IMPUPOCT, MUrpanus. JMHaMuKa 4MCIEHHOCTU NOMYJSALUU U €€
perymsuus.

JdemMoHcTpanum:

[optpersr: A. I'ym6oasar, K. @. Pynse, O. ['ekkensb.

Tabmuiel u  cxemsl: kapta «lIpuponnbie 30HBl 3emin», «Cpeabpl OOWTaHUS OpPraHU3MOBY,
«Dotonepuoguzmy», «llomymaunn», «3aKOHOMEPHOCTH POCTAa YHUCJICHHOCTH MOMYJSIIMK WHQY30pUHU-
Tyenskuy, «[lumessie nenm.

JlaGopaTopHble H NpaKkTH4YecKUe padoThbi:

Jlaboparopuass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pPACTEHUH U3 PasHBIX MeECT
oOUTaHUY.

JIaGoparopnas pabota Ne 4. «BnusHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISALMA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01miecTBa M DKOJOrHYecKHe CHCTEMBI.

Coo0miecTBo opranm3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHUAOBas, MPOCTPAHCTBEHHA,
Tpodudeckas (ruiieBas). Bunbi-noMmuHanTel. CBsI3u B OMOIIEHO3E.

OKkonorndyeckue cucteMbl  (9KocucteMmbl). [loHsiTHE 00 9SKOcMcTeMe ©  OHOTEOIeHO3E.
@DyHKIMOHANbHbIE KOMIOHEHTBl HKOCHUCTEMBI: INPOIYLEHTbl, KOHCYMEHTHI, peAayleHTbl. KpyroBopot
BEIIECTB U TIOTOK HEPTUH B IKocucTeMe. Tpoduueckue (MUIIEeBbIe) YpOBHH 3KOCUCTeMBI. [TumieBbie nenu
u cerd. OCHOBHBIE IIOKa3aTeJId SKOCHCTEMBI: OHoMacca, MPOAYKLHUSA. ODKOJIOTMYECKHE IHPaMHJIbL:
NPOAYKINH, YUCICHHOCTH, Ornomacchl. CBOMCTBAa SKOCHCTEM: YCTOHYHMBOCTD, CAMOPETYIISIUS, Pa3BUTHE.
Cykueccusi.

[Ipuponnble  3KocHCTEMBI. ODKOCHCTEMBl 03€p UM peK. OKOCHUCTEMAa XBOMHOrO  WJIU
IIMPOKOJIMCTBEHHOIO  JIeCa.AHTPOIOI'€HHbIE  3KOCHCTEMBI.  ATpPO’KOCHUCTEMBI.  YPOO3KOCUCTEMBI.
Buonornyeckoe u X0341iCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak (akrop ycroitumBoctn sKocucteM. CoxpaHeHHE OHOJIOIMYECKOIro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocepe. I'panunsl, coctaB u cTpykTypa Ouoctepsl. JKupoe
BemecTBO U ero QyHkuuu. OcobeHHocTH Ouochepsl Kak riao0ambHON SKOCHUCTEMBI. J(MHaMu4eckoe
paBHOBecHE U 00paTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXMMHUYECKHE IUKIIBI AJIEeMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Oumocdepe 3emin. AHTPONOTEHHbIE HW3MEHEHUss B Ouocdepe. [mobOambHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocyuiectBoBaHMe MpupoAbl U 4yesnoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd  OMocdepbl. OcCHOBa pPalMOHANBHOTO YIpaBlIE€HHs HNPUPOAHBIMH pPECcypcaMH M HX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUH U OXpaHa MPUPO/IBIL.

JdemoncTpanum:

Hoptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. M. Bepnanckwii.

Tabmuuel u cxemsl: «[lumeBble nenu», «buoneHo3: coctaB U CTpykTypa», «lIpupoaHbie
cooOmiecTBay, «llemn murtanus», «Ikomornueckas nupamuna», «bmocdepa m uvemoBek», «IKocucTema
IIMPOKOJIMCTBEHHOTO Jieca», «ODKochcTeMa XBOWHOro Jeca», «buoleHo3 Bomoéma», «ATpPOIEHO3»,
«IIpumepHbIE aHTPOIIOI€HHBIE BO3AECHCTBUS HA IPUPOAY», «BakHEWIIe HCTOYHUKH 3arps3HEHUS BO3/1yXa
U TPYHTOBBIX BOf», «llouBa — BakHe#mas cocTaBistonias 6uocgepbl», «DaKTopbl Aerpajali MOYBy,
«ITapaukoBbrii d3hdexT», «DakTOpsl PaTUOAKTHBHOTO 3arpsi3HEHHS Ouochepsl», «OOmas CcTpykTypa
o6uochepr», «PacnpoctpaHeHue xXu3HU B Ouocgepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor
yraepojia B 6uocdepen, «KpyroBopor azora B Ipupoie».

OO6opynoBaHue: MoJeNb-anmianKkaus «TunuuHsle  OHOLEHO3b», Trepbapuil  «PacTutenbHbIE
coobmiecTBa», KoyUekuu «bHoneHo3», «BpemuTenn BakHEHIINX CEITbCKOXO3SWCTBEHHBIX KYIBTYPY,
repbapu M KOJUIEKLIMU PACTEHUH W KUBOTHBIX, MPHUHAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKHM TIpyIam
onHoro Buaa, Kpacnas xuura Poccuiickoit ®enepannn, n300paxeHus] OXpaHSEMbIX BUIOB pacTeHHUI U
KUBOTHBIX.




IlnanupyemMblie pe3yibTaThl OCBOCHUS NMPOrpaMMbl 10 OMOJIOTMM Ha 02a30BOM ypPOBHe
cpeaHero o0mero oopa3oBaHus

Cornacuo ®I'OC COO, ycraHaBiauBarOTCA TPeOOBAHUS K PE3yJbTaTaM OCBOSHHS 0OYyYarOUIMMHUCS
IPOrpaMM CPeAHEro o0mIero 00pa3oBaHus: IUIYHOCTHBIM, METAIIPEAMETHBIM U ITPEMETHBIM.

JIMYHOCTHBIE Pe3yJIbTAThI

B cTpykType ITMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS IpeameTa «bHOoJIOTHs» BBIIEIEHBI CIAEAYIOIINE
COCTABJISIIOLIME: OCO3HAHHE OOYUYaIOIIUMUCS POCCHUMCKON Tpa)KJaHCKOW HUJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH U CaMOOIPEIEICHHUI0, HAIMYME MOTHUBALMU K O0y4eHHUIO OMOJIoruw,
[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEW U
UCTOPUYECKHUX TPaJULUN pa3BUTHUsI OMOJIOTMUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMUXCs
PYKOBOJICTBOBATbCSl B CBOEH AEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMHU, IPUCYILIUMU CUCTEME
OHOJIOrNYEeCKOro 00pa3oBaHusl, HAIMYUE IKOJIOTUYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTU CTAaBUThH LIETH U
CTPOUTH KU3HECHHBIC IIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS MpenMeTa «buonorus» JOCTUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCIIUTATEIBbHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJAULUMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMU,
UCTOPUYECKHUMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE MpaBWIaMU U
HOpPMaMH TIOBEACHHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHHUS, CAMOBOCIUTAHUS U CAMOPa3BUTHS,
pPa3BUTHUS BHYTPEHHEHN MMO3UIUHU JUYHOCTH, MATPUOTU3MA, YBAKECHHS K 3aKOHY U IIPaBOMOPAIKY, YEIOBEKY
TpyJla U CTapuIeMy MOKOJICHUIO, B3aUMHOTO YBaXKEHHUS, O€PEKHOT0 OTHOIICHUSI K KYJbTYPHOMY HACIEIUIO
Y TpaJULMSIM MHOTOHAlMOHaNbHOTO Hapoaa Poccuiickoit denepanuu, npupoae U OKpyKarollei cpee.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOW [IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOIIHX
TPaJIMLIIMOHHBIM LIEHHOCTSIM POCCHICKOro oOOIIecTBa, pacHIMpEHUE KUZHEHHOTO OIbITa U OIbITa
JIEATEIIbHOCTH B IMPOLECCE peaii3allii OCHOBHBIX HAIPaBJICHHUI BOCIUTATEIBHON AEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOYYaIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOTMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JESITEIILHOCTH MPHU CO3/IaHUU YICOHBIX MTPOEKTOB, PEIICHUN
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOIHEHUU OUOJIIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TMO3HUIIMIO IO OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOMU
KU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aHMMOICHCTBUS JIFOACH
C pa3HBIMU YOSXKIEHUSMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIMATIHHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS yU€OHBIX, TTO3HABATEIHHBIX
U HCCIENOBATeNbCKUX 3a/1ay, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHUIO ONMOHEHTOB MpPH OOCYKICHHUH
CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU EATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPaKIAHCKON MASHTHYHOCTH, MATPUOTHU3MA, YBAKEHUSI K CBOEMY
Hapo/dy, YyBCTBa OTBETCTBEHHOCTH Tepes PoauHOM, TOpI0CTH 3a CBOM Kpaid, cBOO PoauHy, CBOHM S3BIK U
KYJbTYpPY, IPOLIJIOE U HACTOSALIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O WU TaMSITHUKAM HPUPOJIbI, JTOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE W pPa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAYCHHUS OMOJOTHH B TMO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU YEIOBEKA M COBPEMEHHOTO
00111eCTBa;

ujeitHas yoe:xxI€HHOCTh, TOTOBHOCTh K CIYXEeHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS



OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIIECHUS, OPUEHTHUPYACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISIM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEN CeMEMHOMN KU3HU B COOTBETCTBUHU C TPaIUIUsIMHU Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSI:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas O3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE NPOSBIATH KadyecTBa
TBOPYECKOH TNYHOCTH;

5) pu3nUecKkoro BOCHHMTAHUSI, (POPMHPOBAHUS KYJIbTYPbl 310POBbSi H SMOLHMOHAJIBLHOIO
OJ1aronmoJryymsi:

MOHMMAaHUE ¥ peanu3alvs 37A0poBOro u 0Oe3omacHoro oOpa3a KU3HU (3I0pOBOE MHUTAHHE,
COOJIOZICHHE TUTHEHUYECKUX MIPABUII U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATHI M OTJBIXA, PETYIspHAs
dusnyecKass akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
buznUeCcKOMyY U IICUXUYECKOMY 37I0POBbBIO;

MMOHMMAHHUE I[EHHOCTH TIPABUJ HWHIUBUIYATHHOTO W KOJUICKTUBHOTO O€30MacHOr0 TOBEICHUS B
CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIICACTBUI M HEMPUATHS BPESIHBIX IPUBBIYCK (YITOTPEOJICHUS alTKOT OIS, HAPKOTHKOB,
KypeHU);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOH JIEATEIBHOCTH TEXHOJIOTMYECKOH M COIMAIBLHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;

WHTEpPEC K pasIudHbiM  cdepaM NpoPecCHOHANBHON ACSITENLHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

IKOJIOTHYECKH I1eIeco00pa3Hoe OTHOMICHUE K TPUPOJIE KaK UCTOUYHUKY JKH3HHU Ha 3eMiie, OCHOBE e&
CYIIIECTBOBAHMUS;

MOBBIIICHUE YPOBHSI 3KOJIOTUISCKOU KYIbTYPBI: MPUOOPETCHHUE ONBITA IJIAHUPOBAHUS TTOCTYITKOB U
OIICHKH MX BO3MOJKHBIX TTOCTIEACTBUIA TSI OKPYXKAIOIIEH Cpebl;

OCO3HaHUE TI100aTHbHOT0 XapaKTepa dKOJOTHIECKUX TIPOOJIeM U IyTeH UX pelIeHUS;

CIOCOOHOCTh HCIONB30BaTh MpUOOpeTacMble MPH H3y4YEHUU OHMOJIOTHHM 3HAHUS U yMEHUS MpHU
pelIeHnH TPOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOIOIOIB30BaHUEM (COOJIFOICHUE TIPABHIT
MOBE/ICHUs B TMPUPOJE, HAMpPABICHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
JKOocUcTeM, Ouocdepsl);

aKTUBHOE HEMpUATHE [EHCTBUM, MPHUHOCSIIMX BpEA OKpY)KAIOIIEeH MPUPOTHOU cpene, yMEHHue
MPOTHO3MPOBATh HEOJArONMPHUATHBIE HSKOJOTHYSCKHUE IOCICICTBUSA MPEANPUHUMACMBIX JICHCTBHA U
MPeOTBpaIIaTh UX;

HaJIMYHE Pa3BUTOTO SKOJOTHYESCKOTO MBIIIUICHUS, SKOJIOTHICCKON KYIbTYPHI, ONBITA JICITCILHOCTH
9KOJIOTHYECKON  HAINpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBaThCS HMMHU B  IO3HaBaTEIbHOM,
KOMMYHHKATHBHOW W COIMAJLHOW IMPAKTUKE, TOTOBHOCTH K YYaCTHIO B INMPAKTUYCCKOW JEATEITHLHOCTH
9KOJIOTHYECKON HAMpPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
¥ OOIIECTBEHHOHN MPAKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYp, CIOCOOCTBYIOMIETO OCO3HAHHIO CBOETO
MeCTa B MOJUKYIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YMTATEIBCKON KYJIbTYPHI KaK CPEACTBA B3aUMOJICHCTBUS MEXKTY
JIOJIbMU U TIO3HAHUS MUPA;

MOHMMaHue crenuukn OWOoJOTMM KaKk HayKH, Oco3HaHus €€ poau B (OPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTABICHUSI 00 OKPYKAIOIIEeM MUpPE Kak



0 ©IUHCTBE NPHUPOJBI, YEIOBEKa W OOIIEeCTBA, B MO3HAHWU IMPHPOTHBIX 3aKOHOMEPHOCTEH W pPElICHUU
po0OJIeM COXPAaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH UTSI COBPEMEHHOH IMBHIIM3AIMU: OOECTICUeHHs] HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHIE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PeCypCHBIE
npoOJIeMbl pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 IIOOAJIBHBIX IKOJOTHUECKUX NpPOOIeM U
obOecrieueHUs Tepexo/ia K YCTOWYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIIOJNB30BAHUIO TPUPOTHBIX
pecypcoB 1 (OPMHUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOTYYCHUH OMOJIIOTUYSCKUX 3HAHHM B IIEJISX MOBBIMICHUS O0ICH KYIbTYPHI,
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOW 4acTH  (DYHKIMOHAIBHOW TI'PaMOTHOCTH
oOydaromuxcsi, GopMHPyeMOi P U3YICHUN OMOJIOTHH;

MMOHUMaHKE CYNIHOCTH METOJIOB IO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TIOy4aeMble 3HAHUS JI1 aHAIM3a W OOBSCHEHUS SBJICHHUN OKPYXKAIOIIET0 MHUpa H
NPOUCXOIINX B HEM HM3MECHEHWI, YMEHHUE JielaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAayYHBIX
($aKTOB ¥ IMEIOIIUXCS TAHHBIX C IIEIBIO MOJIYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHHS JUIS pelieHHus MpolsieM B
pEATBbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JIEATEIILHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYHO H
HCCJICJIOBATEILCKYIO ACSITEIIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMH ITOTPEOHOCTSIMH.

MeTanpeuMeTmﬂe pe3yJabTaThbl

MertanpeameTHble pe3yabTaTbl OCBOEHHUSI yUeOHOro npeamera «buosorus» BKIIOYAOT: 3HaYMMbIE
s (GopMUpOBaHMS ~ MMPOBO33pEHHMsSI  OOYYaIOLIMXCS  MEKIUCUMIIMHAPHBIE  (MEXIIPEIMETHbIC)
oOIIeHayYHbIE TOHATHS, OTPAKAIONIME IEJIOCTHOCTh HAYYHOM KApTHHBI MHpa M CHEIM(HUKY METOIOB
IIO3HAHUS, UCHOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPrus, sBJIEHME, INPOLECC, CUCTEMA,
HayyHbId (DaKkT, NPUHLMI, THIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHUE, HaOJIOJIEHUE,
U3MEpEeHUe, DJKCIEpPUMEHT W JpPYrux), YyHHMBepcajJbHble YydeOHble JAeWCTBUS (IIO3HABATEJIbHBIE,
KOMMYHHKaTHBHbBIE, PETYJIATUBHBIE), oOecnieunBaronue GpopmMupoBaHue GyHKIIMOHATLHOW TPaMOTHOCTH U
COLUAIBHOW KOMIETEHIIMMOOYUYAIOIIMXCsl, CHOCOOHOCTh OOYYalOIIUMXCs HCIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHMS W YHHUBEpCalbHbIE YydeOHbIE JIEHCTBUS B
MIO3HABATEJILHON U COLMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS! MPOTpamMMbl CPEeIHEro oOIIero 00pa30BaHUS JOJIKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJILHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH MPOOJIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHWUW 3HAHWH MPUEMBI JIOTHUECKOTO MBINUICHUs (aHAIW3a, CHHTE3a,
CpaBHEHHUs, KiaccupuKanuu, o00OIIEHNS), PACKPBIBATH CMBICT OWOJIOTMYECKUX TMOHATUHN (BBIACIATH UX
XapaKTepHbIC IPU3HAKU, YCTAaHABIMBATH CBSI3U C JIPYTUMU TIOHATHSIMH );

OTIPEICTIATh N JEATENLHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUU WX JOCTHXKEHUS, COOTHOCUTh
Pe3YIIBTATHI JISATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS [Tl OObsICHEHUS (DAKTOB U SBJICHHA KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHE PacCCYyXICHUS (WHIAYKTHBHBIC, JCIyKTHBHBIC, 10 aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH ¥ TMPOTUBOPEUHsT B PACCMATPUBAEMBIX SBICHUSIX, (HOPMYIUPOBATH BBIBOIABI U
3aKJIFOYEHUS;

MPUMEHITh CXEMHO-MOJICNbHBIE CPEACTBA I TPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONICHHUH B M3y9aeMbBIX OMOJOTHYECKHX O0BEKTaX, a TAKXKE MPOTHBOPEUHIA Pa3HOTO PO/, BBISBICHHBIX
B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabarhiBaTh IUIAH pPEHICHHS MPOOJEMBI ¢ Y4ETOM aHaIM3a HMCIOIIMXCS MaTepUATbHBIX H
HEMaTepUaTbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATCILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IEJISIM, OIICHUBATH
PUCKHU TTOCTIEACTBHIA NeSTENLHOCTH;



KOOpDAMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEAIbHOrO, BHUPTYAJIBHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHUS:

BJIAJIeTh HABBIKAMHM Yy4eOHO-HCCIIEZOBATENLCKOM M IMPOEKTHOW JesTEeIbHOCTH, HaBbIKAMU
paspeuieHus mpo0iIeM, cocOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB PELICHHS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IT03HAHMS;

UCIOJIb30BaTh  pa3jiWyYHble BUABl JEATEIBHOCTH IO TOJYYEHMIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalnu, NpeoOdpa3oBaHNI0 U NMPUMEHEHHIO B Y4EOHBIX CUTYyalUsX, B TOM YHUCIIE NPU CO3AAHUU
y4eOHBIX M COIMATIBHBIX IPOCKTOB;

(dopMHpOBaTh HAayuyHbIH TUI MBILIUIEHUS, BJAAECTh HAay4yHOW TEPMUHOJOTHEH, KIFOUEBBIMU
HOHSATUSMH U METO/IaMHU;

CTaBUTh U (OPMYJIHNPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOMN JESITEIbHOCTH U ) KU3HEHHBIX
CUTYalUsX;

BBISIBJIATh ITPUYMHHO-CJIE/ICTBEHHbBIE CBSI3U M aKTyaJIM3UpOBaTh 3a/ady, BBIJBUIATh I'MIIOTE3Y €€
pelleHUs, HaxOAuThb apryMEHThl Js JOKa3aTelbCTBAa CBOUX YTBEPXKIECHUH, 3a1aBaTh IapaMeTpbl U
KPUTEPHUU PELICHHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE€ PEIICHUs 3aJaud pe3yjbTaTbl, KPUTUUYECKH OLICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLIECTBIATh LI€JCHANIPABICHHBII IMOMCK IEepeHoca CpPeACTB U CIIOCOOOB  JCWCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETh MIEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO U IPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUI'aTh HOBBIE WU, Mpe/ylaraTb OPUTHHAJIbHBIC MOJXO/Abl M PELICHUs, CTABUTh MPOOJIEMBbl U
3a/1a4M, JOIYCKaIOIUe alIbTEPHATUBHbIE PEILICHMUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(POpMaruu (TEKCTe y4eOHOTO MOCOOMS, HAyIHO-
HOMYJSIPHOM JUTepaType, OMOJOTHUECKUX CIIOBAPSX U CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
Wurepuere), aHanu3upoBaTh WH(GOPMALMIO Pa3IMYHBIX BHUJIOB U (OpPM MpeacTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

(hopMyTupOBaTh 3aMpPOCHl U MPUMEHSITH PA3JIMYHBIC METOBI TIPHU MOUCKE U 0TOOPE OMOJIOTMYECKOM
uHpOopMaLnu, He0OXOAMMOM IS BBITTOJIHEHHSI yUeOHbIX 3aj1ay;

puoOpeTaTh  OMBIT  HCIOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOopMy MpelcTaBieHHs] OMOIOrMYecKoil MHpopMauu
(cxeMmbl, rpaduKy, TUarpaMMsl, TaOJIHIbI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAy4YHBIH A3BIK B KaUECTBE CPEACTBA MpHU paboTe ¢ OHOIOrn4eckoi MH(popMaluen:
NPUMEHATh XUMUYeCKHe, (pru3nyeckue U MaTeMaTH4ecKue 3HaKW M CHUMBOJIBI, (GopMyibl, abOpeBHarTypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISAHOCTH;

BJaJIeTh HaBbIKAMM pAaCIO3HABAaHUS M 3alUThl MH(OpManuu, WHGOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

OBJ]aI[eHl/Ie YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

1) o6menne:

OCYHICCTBIIATE KOMMYHHKAIIUK BO BCEX C(i)ean KN3HM, aKTHBHO Y4YaCTBOBATh B JUAJIOIC HJIHU
JMCKYCCHH TI0 CYHIECTBY OOCY)KTaeMOH TeMbl (YyMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHUS
OTHOCUTCIIBHO BBIIIOJITHCHUA npejmaraeMoi/'I 3aaa4u, YUYUTBIBATb HHTEPECHI U COTJIACOBAHHOCTH HOSI/IHI/Iﬁ
JPYTUX YYACTHUKOB JMAJIOTa WIIH JUCKYCCHH);

pacro3HaBaTh HeBepOadbHBIE CPENCTBA OOIIEHHWS, TOHMMATh 3HAYEHHWE COIMAJIBHBIX 3HAKOB,
NPEANOCHIIIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CHTYaIlMif, YMEThb CMAT4aTh KOHQJIUKTHI W BECTH
IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aMMOJCHCTBHUS, MOHUMATh HAMEPEHHUS IPYTUX
JFOJIEH, TIPOSIBIIATh YBAXKHUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOM (opme (OpMyYIHpOBATH
CBOM BO3PaKCHUS;



Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSiITeJIbHOCTh:

MIOHMMAaTh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U MHAMBUAYAILHOW paOOThI MPU PEIICHUH
Ouonornyeckoil  mpoOieMbl, OOOCHOBBIBATH  HEOOXOIMMOCTh NPUMEHEHHUS TPYNIOBBIX  (opMm
B3aMMO/ICICTBUA IPU PELIEHNHU Y4eOHOH 3a1a4H;

BBIOMPAaTh TEMATUKYy W METOABl COBMECTHBIX JEHCTBHHA ¢ Yy4€TOM OOLIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

MPUHUMATD [IEJTH COBMECTHOM JEATENbHOCTH, OPIraHU30BBIBATh U KOOPAWHUPOBATH JCHCTBHS MO €&
JOCTH)KEHUIO: COCTABJIATH IUIAH JAEHCTBHUM, pacpeesaTh poJid ¢ y4ETOM MHEHUI yYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh KAayeCTBO CBOET0 BKJIaJa M Ka)XJOro0 yYaCTHMKAa KOMaHJIbl B OOIIMH pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IPOEKThl, OLEHMBATh MWJEM C MO3MLMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEAECHUE B PA3JIUYHBIX CHUTyalUAX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBJj1ajIeHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU

1) camoopranu3anus:

HUCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBJICHUA HpO6HeM N UX PCHICHUA B KU3HCHHBIX H
y4eOHBIX CHTYaIHAX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTrMYECKHUX 3HAHUI LOCJICBBIC W CMBICJIOBBIC YCTAHOBKHM B CBOUX
JENCTBHUSX M TIOCTYIKAX [0 OTHOIIEHHUIO K )KUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 3I0POBBI0 OKPYIKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IMMO3HABATCIbHYIO ACATCIbHOCTL, BBISABIIATH HpO6JICMBI, CTaBUTHh U
(opMyIIMpoBaTh COOCTBEHHBIE 3a/IaUl B 00pa30BaTEILHOM AEATEILHOCTH U )KU3HEHHBIX CUTYAIHSX;

CaMOCTOSITEIIPHO COCTAaBIISITh IUIAH PEIICHUS TPOOJIeMbl € y4ETOM HWMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUH;

AaBaTb OLCHKY HOBBIM CUTYallUsIM;

pacIIupsTh pAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEAMOYTECHHIA;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHUBATH MTPUOOPETEHHBIN OIIBIT,

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIUPOKOW 3PYIULIUU B pa3HbIX 00JIaCTAX 3HAHUM,
TIOCTOSTHHO IMOBBINIATH CBOM 00pa30BaTeIbHbIN M KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OHLCHKY HOBBIM CHTyallMsIM, BHOCUTb KOPPCKTUBLEI B JCATCIBHOCTb, OLCHHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaA€Th HaBbIKaMHU MMO3HaBaTEeLHON pe(bJ'ICKCI/II/I KaK OCO3HaHUA COBCpIIACMBbIX HeﬁCTBHfI n
MBICIIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHHH, UCTIOIH30BATh PHEMBI peICKCUH ISl OLICHKH
CUTYyalluH, BBIOOpa BEPHOT'O PELICHUS;

YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€ PE3YIbTATOB IEATEIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLUIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.



IIpenmeTHbIe pe3yabTaThl 0CBOCHUA NPOorpamMmebl mo omosiornu B 10-11 kiaccax

[IpeameTrHsie pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Owosormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT Crieu(HUecKue sl yueOHOro nmpeamera «buoorus» HaydyHbIe 3HAHUS, YMEHHS M CIIOCOOBI
JEHCTBUI 10 OCBOEHUIO, MHTEPIPETALMUH TPE0O0Pa30BaAHUIO 3HAHUMN, BUJIBI ACSITEIBHOCTU MO MOTYYCHHUIO
HOBOI'0O 3HaHHMA W HIPHUMCHCHUIO 3HAaHUU B Pa3JINIHBIX y‘IG6HBIX CUTyalusiaX, a TAaKiKC B pPCaJIbHbIX
JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ouoyorueil. B mporpaMmMe npeamMeTHbIe pe3ybTaThl MPeICTaBICHbI
0 roJIaM O0y4YeHUsI.

[IpenmerHbie pe3yibTaThl OCBOEHUS YyueOHoro mnpeamera «buonorus» ¢ 10 Kaacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B OPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAyYHOTO MUPOBO33pEHUS,
0 BKJIAJAE POCCHUHCKHX M 3apyOeXHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OMOJOTHH, (DYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl peLICHHS )KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKpPbIBATh COJEPKAHUE OMOIIOTUYECKUX TEPMUHOB U TIOHSATHIA: KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BEIIeCTB M IPEBpallleHHe HHEPruu), TOMeocTa3 (caMOperyisius), YpOBHEBas
OpraHu3aIysl KUBBIX CHCTEM, CAaMOBOCIIPOM3BeIeHHE (PEPOAYKIHS), HACIEICTBEHHOCTh, N3MEHUYNBOCTb,
POCT U pa3BUTHE;

YMEHHUE M3JIaraTh OMOJIOTHYECKUE TEOPHH (KJIETOYHAs, XpPOMOCOMHAs, MyTallHOHHAS, IIEHTPaIbHAS
norMa MoJekynspHoi Ouonorun), 3akonbel (I'. Mennens, T. Moprana, H. U. BaBunoBa) u yuenus (o
[EHTpax MHOT000pa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuii H. 1. BaBunoBa), onpeaensiTs rpaHUIbI
UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIAJCTh METOJaMH HAyYHOTO IO3HAHUS B OWMOJIOTHH: HAOIIOJCHHE W OIUCAHUE >KHUBBIX
CHUCTEM, MIPOLIECCOB U SIBJICHUI, OpraHU3aIlHsl U MPOBeIeHnEe OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBIKEHUE
TUTIOTE3bl, BBISBIICHUE 3aBHUCHMOCTH MEXIy HCCICAYEMBIMH BEIIMYMHAMH, OOBSICHEHHE MOIYUYCHHBIX
pe3yNbTaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSATHH, TEOpPUH M 3aKOHOB, yMEHHUE JelaTh BBIBOABI Ha
OCHOBAHHU TIOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBbIE TMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H DYKAPHUOT,
OJTHOKIJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH TIIPOIECCOB: OOMEHa BEHIECTB U
NPEBpAILEHHs] SHEPTHH B KIIeTKe, (POTOCHHTE3a, TUIACTHYECKOTO U YHEPreTHYECKOro 0OMeHa, XeMOCHUHTE3a,
MHTO3a, ME€H03a, OTUIOIOTBOPEHUS, PAa3MHOKECHHUSI, HHIMBUIYaJIHbHOTO PAa3BUTHsI OpraHM3Ma (OHTOTEHE3);

yMEHHE MPUMEHSITH MOJyUYeHHbIE 3HAHUSI JUIsl OOBSICHEHUs OMOJIOTHYECKHUX MPOIECCOB U SIBICHUIA,
JUISL TIPUHSATHS TPAKTUYECKUX PEIICHWH B TOBCEIHEBHOW JKU3HU C IIENbI0 oOecreueHusl 0e301macHOCTH
CBOETO 3/I0POBbSI M 3/I0POBbSl OKpYXKAIOIIUX JIFOJEH, COOMIONEHUs] HOPM I'paMOTHOTO IIOBEIEHUS B
OKPY>KaloIlel MpUPOTHON cpefie, TOHMMaHNuEe HEOOXOAMMOCTH UCIIOJIb30BAaHUS TOCTHXKEHHI COBPEMEHHOM
OMOJIOTUHN ¥ OMOTEXHOJOTHH TSl palliOHAEHOTO MPUPOOIOIb30BAHNUS;

YMEHHE peliaTh JJIeMEHTapHbIe TeHETHUECKHE 3a/1a4l Ha MOHO- M JIUTUOPUIHOE CKpEIINBaHUE,
CIIETUIGHHOE HAaCJeI0OBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBaHUS M MpeICcKa3aHHs
HaCJIeIOBaHHS TPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIE W MpPaKTUYECKHUE paboOThI, COONIOAATh MpaBuiia Mpu paboTte C
yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKHU OLICHUBATh U MHTEPIIPETHPOBATH HHPOPMAINIO OHOJIOTHYECKOTO COIePIKAHNUS,
BKITIOYAOIIYIO TICEBIOHAYYHBIE 3HAHHS W3 PA3IMYHBIX MCTOYHHKOB (CPEACTBa MAcCOBOW HH(OpMAIIHH,
HAYYHO-TIOMYJISIPHBIE MaTepHaibl), ITUYECKHE aCMEeKThl COBPEMEHHBIX WCCIEIOBaHUNA B OHOIOTHH,
MenuIuHe, OMOTEXHOJIOTHH;

yYMEHHE CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUsS, 0000IIast OUOIOTHYECKYIO
UH(POPMAIIHIO U3 HECKOJIBKIX NCTOYHUKOB, TPAMOTHO MCIOJIh30BATh MIOHATHWHBIN ammapar OHOIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» ¢ 11 Kaacce NOTKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS,



0 BKJIAQJIE POCCHUUCKUX W 3apyO0ekKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBLHOMN
TPaMOTHOCTH YeJIOBEKa JIJIsl pelICHHS )KU3HCHHBIX 33]1aY,

YMEHHE pacKphIBaTh coOJepaHhue OWOJIOrMYECKUX TEPMUHOB M TIOHATUN: BUJ, MOMYJALHUSA,
TeHO(OH]], ABOJIONMSA, JBUXKYIIME CHIBI ((aKTOpPbI) HBOIIOLHUH, IMPHUCIOCOOIECHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHUYECKUEe (DaKTOPhI, SIKOCHUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLICHTbI, LENH
MUTaHMS, SKOJIOTHYeCKas MMpamMuia, OuoreoreHos, onocdepa;

yMEHHE Hu3Jarath Ouoyiorhyeckue Teopuu (dBostonoHHas Tteopus Y. JlapBuHa, cHHTeTHYeCKas
TEOpHs SBOJIIOLIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3aponeimeBoro cxoactsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampapiieHud W myteid spostonuu A. H. CeBeprioBa, yuenusi o 6uochepe B. WM. Bepnaackoro),
OTIPECIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJAaMH HAYYHOI'O IMO3HAHUS B OMOJOTMU: HAOIIOJEHHE M OMUCAHUE >KHUBBIX
CHCTEM, MPOLIECCOB U SIBICHUH, OpraHn3alus ¥ MPOBEICHNE OMOIIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE
TUIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYEMBbIMU BEIMYMHAMU, OOBSCHEHUE IOTYyYEHHBIX
pEe3yJIbTaTOB, HCIIOJIL30BAHHBIX HAyYHBIX TOHATHUH, TEOpHH W 3aKOHOB, YMEHHE JIellaTh BBIBOJBLI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISATh CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OHWOJOTHYECKHX OOBEKTOB: BHUJIOB,
MOMYJSIIHUMA, TPOAYIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOIIEHO30B M OSKOCHUCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACJIEACTBEHHOH  HM3MEHUYMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa30OBaHMA,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, IEHCTBUS HKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEUIECTB
U TIOTOKAa DHEPrUU B DKOCHCTEMax, AHTPOIOTCHHBIX WM3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOTCOXUMHUYECKUX [IUKIIOB B Onocdepe;

YMEHHE NMPUMEHSTH IMOJTYYCHHBIC 3HAHUS NI OOBSICHEHUS OMOJOTHYECKHUX MPOIECCOB U SIBICHHIA,
JUISL TIPUHATUS TPAKTUYECKUX PEIICHWH B MOBCEJIHEBHOM XU3HU C LIENbI0 oOecreueHus: 0e30MacHOCTU
CBOETO 3JI0OPOBBSI M 3JIOPOBBSI OKPYXKAIOIIUX JIFOJCH, COONIONEHUS HOPM TPaMOTHOTO IIOBEIEHUS B
OKpYKarollel MPUpoOAHON cpelie, MOHMMaHUe HeOOX0IMMOCTH HCIIOIb30BAHUS TOCTHKEHUN COBPEMEHHOM
OMOJIOTHH 7Sl PAIIMOHATIBHOTO TIPUPOIOTIOIB30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTABISATh CXEMbl MEPEeHOCa BEIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBIMONHATH Jab0OpaTOpHbIe W MpaKTUYeCKue paboThl, COONIOATh MpaBuia Mmpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO OMOJOTHIECKOTO COIePIKaHNUS,
BKITIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHHS W3 PA3IMYHBIX MCTOYHHKOB (CPEACTBa MAcCOBOW HH(OpMAIIHH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh  TJI0OANbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO371aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIast OUOIOTHUYECKYIO
UH(GOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOIB30BATh MMOHSATHIHBIN ammmapaT ONoJIOTHH.



TemaTnuyeckoe MmiiaHupoBanue mo ouoJioruu B 10 kiaacce

Ne HawnmenoBanwme pasnenoB B TEM IPOTPaMMBI KonmgecTBo acoB OnekTpoHHBIC (TG POBHIE) 00pa30oBaTEILHEBIC
/I Bcero KonTtposnbhbie IIpaktuueckue pecypcel
paboThI paboThI
1 Buonorus kak Hayka 2 0.5 bubaunoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBble cuCTeMBI U X OpraHu3alusl 1 bubmnoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMWYECKHI COCTAB U CTPOCHHE KIIETKU 8 1 bubmuorexa ITOK https://m.edsoo.ru/7f41¢292
4 JKusHenesaTenbHOCTh KIETKH 6 Bbubmmoreka ITOK https://m.edsoo.ru/7f41c292
5 Pa3MHOKeHHE U HHAWBHAYATLHOE Pa3BUTHE 5 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢c292
OPraHu3MOB

6 Hace1cTBeHHOCTh U M3MEHYMBOCTH OPraHM3MOB 8 1.5 bubaunoreka IJOK https://m.edsoo.ru/7f41c292
7 Cenexiyst opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bubaunoreka IJOK https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB T1O ITPOT'PAMME 34 0 4

TemaTnueckoe MIaHUpPoBaHue Mo OuoJioruu B 11 kiaacce

Ne i/t | HamMeHoBaHHe pa3/ieioB ¥ TEM IIPOTPAMMBI KonngectBo wacos DnexTponusie (IUPPOBHIE) 0Opa3oBaTENbHBIE
Bcero KountposnbHbie [IpakTuueckue pecypceel
paboTHI paboTHI

1 DBONIOIUOHHAS OHOIOTHUs 9 1 bubmmnoreka ITOK https:.//m.edsoo.ru/7f41cc74
2 Bo03HUKHOBEHHE M pa3BUTHE KHU3HU Ha 9 0.5 bubnunoreka I{OK https://m.edsoo.ru/7f41cc74

3emuie
3 OpraHu3Mebl ¥ OKpY Karolas cpesa 5 1 bubmoteka LIOK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ YKOJIOTUYECKAE CUCTEMBI 9 bubarnoreka ITOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemsi 2 bubanoreka IJOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 25
ITPOT'PAMME
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IToypounoe muiannpoBanue no 6mosiornu B 10 kiacce

Ne KoanyectBo yacoB Hara DJIeKTpOHHBbIe MU (POBBIE 00pa3oBaTeIbHbIE
n/n Tema ypoka Bcero | KonTpoasnsblie | [IpakTudeckue | H3y4eHHus pecypcbl
padoThI padoThI
1 buonorus B cucteme Hayk 1 bubmmorexa [IOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863e632a
2 MeToabl MO3HAHUS KUBOU MPHPOIBL. [IpakTrdeckas 1 0.5 bubmuoreka ITOK https://m.edso0.ru/863e6122
pabota Ne 1 «Vcmonap30BaHNEe Pa3IUIHBIX METOOB
TP N3YYIEHUHU OMOIIOTHIECKIX 00BEKTOBY
3 buosnornueckue CHCTEMbI, IPOLIECCHI  UX H3YUCHHE 1 bubanoreka [{OK https://m.edsoo.ru/863e6564
4 XUMHYECKHIA COCTaB KIIeTKU. Boma n MuHepasibHbIe 1 bubmunoreka [{OK https://m.edsoo.ru/863e674e
COJTH
5 benku. CoctaB v CTpoeHHE OEIKOB 1 bubmunoreka ITOK https://m.edsoo.ru/863e6b72
6 depMeHTbI — OHOJIOTMYECKHE KaTaln3aTopBl. 1 0.5 bubmunoreka [{OK https://m.edsoo.ru/863e6b72
Jlaboparophas padora Ne 1 «M3y4yeHue
KaTaIUTHIECKOW aKTUBHOCTH (pepMEHTOB (Ha
HpHMepe aMUIIa3bl WK KaTaiasbl)»
7 Vraesoasl. JInnuas 1 Bbubmmoreka ITOK https://m.eds00.ru/863e6870
8 HyxksenHoBbie kuciorsl. ATO 1 bubmuoreka [JOK https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTo bl M3ydeHus KieTku. Kinerounas 1 bu6munoteka LIOK https://m.edsoo.ru/863e6e88
TeopHs
10 | KuieTka Kakx 1eJ0CTHas )KUBasi CHCTEMa 1
11 | Crpoenue sykaproTrueckoii kieTku. JlabopaTtopHas 1 0.5 Bbubmuorexa [JOK
pabota Ne 2 «/3yueHne cTpoeHHs KIETOK pacTeHHH, https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716¢c
’KUBOTHBIX, TPHOOB 1 OaKTEPHii 110]] MUKPOCKOTIOM
Ha TOTOBBIX MUKPOIIPENaparax u uX OMHCAHUE)
12 | O6GMeH BelECTB HIH META00IH3M 1 Bbubmorexa ITOK https://m.edso0.ru/863e766¢
13 | ®orocunTres. XeMOCHHTES 1 bubmuoreka IOK https://m.eds00.ru/863e7c98
14 | DHepreruveckuii 0OMeH 1 bubmuoreka IOK https://m.edsoo.ru/863e7aae
15 | )KuzHeHHBIH UK KIETKH. J{eTeHne KIeTKH. 1 0.5 bubmuoreka ITOK https://m.edsoo.ru/863e7dc4
MurTo3. JlabopaTopHas padota Ne 3 «Habmronenue
MHTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKPOIIPEHapaTax)
16 | buocunre3 Oenka. Peakiusi MaTpUIHOTO CHHTE3a 1 bubmunoreka IJOK https://m.edsoo.ru/863e796e
17 | Tpancnsiws — OuocuHTe3 Oelika 1 bubmunoreka [JOK https://m.edsoo.ru/863e796e
18 | Heknetounsle GOpPMBI JKU3HH — BHPYCHI 1 bubmnoreka L{OK https://m.edsoo.ru/863e7540
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19 | ®opmbl pa3MHOKECHHS OPraHU3MOB 1 bubmmoreka [IOK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e831e
20 | Meiio3 1 bubnuoreka IOK https://m.edsoo.ru/863e7f4a
21 | Obpas3oBaHKe U pa3BUTHE TIOJOBBIX KIETOK. 1 0.5 bubmuorexa ITOK https://m.edsoo.ru/863e81b6
OmnonoTrBopenue. Jlaboparopras padora Ne 4
«M3ydyenue CTPOCHHUS MOJOBBIX KIIETOK Ha TOTOBBIX
MHKPOIPEnapaTax»
22 | NnnuBuayanpHOE pa3BUTHE OPTaHU3MOB 1 bubmuorexa ITOK https://m.edso0.ru/863e8436
23 | I'eneTnka — HayKa O HACJICICTBEHHOCTH U 1 Bbubmunoreka [{OK https://m.edsoo.ru/863e86f2
U3MECHYHUBOCTHU
24 | 3aKOHOMEPHOCTH HACJIE0BAHMUS MTPU3HAKOB. 1 bubmunoreka [{OK https://m.edsoo.ru/863e8878
MonoruOpuIHOe CKpEeIrBaHNe
25 | IurubpumHoe cKpelinBanue. 3aKOH HE3aBUCHMOTO 1 Bbubmuroreka [{OK https://m.edsoo.ru/863e89a4
HACJICIOBAHUsI IPH3HAKOB
26 | CueruieHHOE HacleJOBaHHUE MTPU3HAKOB. 1 0.5 bubmunoreka [{OK https://m.edsoo.ru/863e8c60
Jlaboparophas padota Ne 5 «M3ydeHne pe3yinbpbTaToB
MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y
Jp030(MIIBI HAa TOTOBBIX MUKPOIIpEnapaTaxy
27 | T'enetnka nona. HacieoBanue mpu3HAaKoB, 1 Bbubmmoreka ITOK https://m.eds00.ru/863e8¢c60
CIIETUICHHBIX C MOJIOM
28 | UsmenuuBocts. HeHaciencrBeHHass H3MEHUYHBOCTD. 1 0.5 Bbubmmoreka ITOK https://m.edsoo.ru/863e8efe
Jlaboparophas padota Ne 6. M3yueHue
MOAU(UKAIHOHHOM U3MEHYHUBOCTH, TOCTPOCHHE
BapUAIMOHHOTO Psijia ¥ BAPUAIMOHHOMW KPUBON»
29 | HacnencrBeHHas n3aMeHYHBOCTh. JlaboparopHas 1 0.5 bubmunoreka [{OK https://m.edsoo.ru/863e8efe
pabota Ne 7. «AHanu3 MyTanuii y 1po30(¢uibsl Ha
TOTOBBIX MHKPOIIPEIapaTax»
30 | I'eHeTuka yenoBEKa 1 Bbu6muoreka ITOK https://m.eds00.ru/863e8d78
31 | PesepeHbiit ypok. O0001IEHHE 110 TEME 1
«Hacie ICTBeHHOCTh W M3MEHYUBOCTH OPTaHU3MOB)
32 | Cenexiysi Kak HayKa U IMPOIECC 1 bubnuoreka IOK https://m.eds00.ru/863e9214
33 | MeToabl B JOCTHKECHUS CENIEKIIUN PACTCHUH U 1 bubmuoreka IOK https://m.eds00.ru/863e9214
JKNUBOTHBIX
34 | BroTexHOJIOrus KaKk 0Tpacib MPOU3BOJICTBA 1 bubaunoreka ITOK https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 34 4
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IMoypouHoe miianupoBanue 1o 6mosorum B 11 kiacce

Ne KoanyecTBo 4acos Hara DJIeKTPOHHbIe U (POBbIE
n/n Tema ypoka Bcero | KonTpoJbHbie IMpakTHyeckue | M3y4YeHHsA o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
1 DBOIONHS ¥ METOZBI €€ N3YIeHUS 1 bubmmorexa [IOK
https://m.edso0o.ru/863ea20e
2 Hctopus pa3BuTHs MpeACcTaBIeHUI 00 3BOMIOLNT 1 Bubmuorexa LHOK
https://m.eds00.ru/863e9570
3 MuKposBOITFOLINS 1 bubnmoreka [IOK
https://m.edso00.ru/863e9cle
4 [Nonmynsinus kak 37eMEHTapHAS SAMHNIIA BUAA U DBOJIIOIUH. 1 0.5 bubmuoreka LIOK
Jlabopatophas padota Ne 1 «CpaBHEHHE BUIOB IO https://m.eds00.ru/863e99c6
MOP(]OIIOTHIECKOMY KPUTEPHIO»
5 JBwKyIue CUIbl (JIeMEHTapHbIC (haKTOPhI) IBOJTIOIUH 1 bubnunoreka [IOK
https://m.edso00.ru/863e9da4
6 EctectBenHs1it 0T00p U ero hopMbl 1 bubmmorexa [IOK
https://m.eds00.ru/863e9ed0
7 Pe3ynbpTaThl 3BONIONMHN: TPUCIIOCOOICHHOCTH OPTaHU3MOB U 1 0.5 Bubmorexa [JOK
Bu1000pazoBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCTIOCOOJICHHOCTH OpPraHu3Ma U €€ OTHOCUTEIFHOTO XapaKTepay
8 HampaBnenus u myT MaKpOIBOIIOIIUH 1 Bbubnuorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoOpatuMocTh 3BOJIIONIMN 1
10 | Mcropus xu3HU Ha 3eMiie 1 METOABI €€ U3YUeHUs! 1
11 ['unote3sl MPOUCXOXKIECHUS KUZHU HA 3eMIie 1 Bu6nuoreka IJOK
https://m.eds00.ru/863ea5a6
12 | Pa3Burue xu3HHU Ha 3eMIie 110 3paM U TIepHoaaM 1 Bbubmoreka [JOK
https://m.edso0.ru/863eat6be
13 | OcHOBHBIE 3TamBl BOJIIOLUH PACTUTEIBHOTO U >KUBOTHOT'O MUPA. 1 05 Bbubmuoreka LIOK
IMpakTrdeckas pabota Ne 1 «M3yueHne HCKOMAEMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTEeHM U JKUBOTHBIX B KOJUICKIIUSIX)
14 | CoBpemMeHHas cucTeMa OPraHUuECKOro MUpa 1 Bbubmuoreka LIOK
https://m.edso0.ru/863ea48e
15 | DBomrorus yenoBeka (aHTPOIIOTECHE3) 1 bubnuoreka [IOK
https://m.edso00.ru/863eac2c
16 | JBwxyumme cuibl (pakToOpsl) aHTPOIIOTEHE3a 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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJUH 3BOJIIOIMHU YEJIOBEKA 1
18 | YenoBeueckue packl U IPUPOTHBIC aanTalluy YeIOBeKa 1 Bubnmuorexa LJOK
https://m.edsoo.ru/863eaea2
19 | PesepeHblit ypok. O600mmeHNE 0 TeMe «BO3HUKHOBEHHE U 1
pa3BUTHE JKU3HU Ha 3eMiie»
20 | Dxosorus KaKk HayKa 1
21 | Cpeapl oOUTaHUS M SKOJIOTHYECKHE (PaKTOPbI 1 Bubmuorexa LHOK
https://m.edsoo.ru/863eafec
22 | Abuoruueckue dakropsl. JlabopaTopHast pabota Ne 3. 1 0.5 bubmmorexa [IOK
«Moposornieckie 0COOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT https://m.edso00.ru/863eb10e
obutanwus». Jlaboparopuas padora Ne 4. «BrnusHue cBera Ha pocT
W pa3BUTHE YEPEHKOB KOJIEyCay
23 | buornueckue pakTopsl 1 Bubmuorexa [JOK
https://m.eds00.ru/863eb348
24 | DKONOTUYECKHE XapaKTePUCTHKH momysiun. [IpakTrueckas 1 0.5
pabota Ne 2 «[loacy€T MIOTHOCTH MOMYSAIMA Pa3HbIX BUIOB
pacTeHuin»
25 | CooOrriecTBa OpraHu3MOB — OUOIICHO3 1 Bubnuoreka [IOK
https://m.edso0.ru/863eb46a
26 | DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubnmorexa [IOK
https://m.edso00.ru/863eb46a
27 | OcHOBHBIE TOKA3aTENN IKOCHCTEMBI. DKOJIOTUIECKHE TUPAMUJIBI. 1 Bubmorexa [JOK
CaoiictBa 3kocucTeM. CyKiieccust https://m.edsoo.ru/863eb5fa
28 | [IpuponmHbIe SKOCUCTEMBI 1
29 | AHTPONOreHHbBIE 3KOCUCTEMBI 1
30 | Buochepa — riobasnbpHas sKocUcTEMa 3eMIIH 1 Bubnuoreka [IOK
https://m.edso0.ru/863ebb5e
31 | 3aKOHOMEpPHOCTH CYLIECTBOBaHUS OHOC(EPHI 1 Bbubmuoreka LIOK
https://m.eds00.ru/863ebd16
32 | YenoseuecTBO B 6rochepe 3emiin 1
33 | CocymiecTBOBaHHE TPUPOJIBI U YETIOBEUECTBA 1 bubnmnorexa [JOK
https://m.edsoo.ru/863ebale
34 | PesepsHblit ypok. O0001mIeHre TeMbl «Co00IIecCTBa U 1
JKOJIOTHYECKHE CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25
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IIpoBepsiemble TPeOOBAHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM

nporpammsbl nmo ouosornu B 10 xiacce

Kogpg,
nposepAemoro
pe3ynbraTta

MpoBepAaemble npeaMmeTHble pe3y/bTaTbl 0CBOEHMA OCHOBHOI 06pa3oBaTe/ibHOM
nporpammsi cpegHero obuwero o6pasosaHus

ChopMHpOBaHHOCTh 3HAHMHA O MECTe W POJNH OHOJIOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBCHHBIX HAyK, B ()OPMHUPOBAHHH COBPEMCHHOW E€CTECTBCHHO-HAYYHON KApTHHBI MHpPA
W HAyYHOTO MHPOBO33PCHUS, O BKIAQJE POCCHUCKUX U 3apYOCKHBIX YUYEHBIX-OHMOJIOrOB B
pasBuTHe OuoONIOTUM; (YHKIHOHAIBHOH TPAMOTHOCTH YeNOBEKa JUI PEIICHHS >KU3HCHHBIX
3a1a4

VYMeHHe pacKpbIBaTh COJEpKaHHEe OUOJNOTHYECKUX TEPMUHOB W MOHSITHIA: JKH3Hb, KIIETKA,
opraHm3M; MeTabomu3M (0OMEH BEImECTB W MPEBpAlICHHE JHEPTrUH), TOMEOCTa3
(camoperynsiyst), ypOBHEBas OpraHM3alMs JKHBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penipoayKiiusi), HACJIEACTBEHHOCTh, U3MEHYUBOCTh, POCT M PAa3BUTHE

YMeHnue uznarath OHOJIOTHYECKHE TEOpUH (KIETOUYHAsI, XPOMOCOMHAs, MyTallHOHHAs), 3aKOHbI
(I'. Mengens, T. Moprana, H.1. BaBunoBa) u ydeHus (0 LEHTpaXx MHOrooOpasusi U Mpo-
UCXOXKIEHUS KyIbTYpHbIX pacTenuit H.M. BaBunoBa), onpeaensaTh rpaHULbl UX TPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHnue BlafieTb METOJJaMH HayqyHOTO MO3HAHKsI B OMOJIOTUH (HAaOII0ICHHE U OTIMCAaHUE JKHUBBIX
CHCTEM, TIPOIECCOB U SIBICHHUI; OpraHU3alMs U MPOBENCHHE OHMOIOTHIECKOTO AKCIEPHUMEHTA,
BBIIBIDKEHHE THITOTE3bI; BELIBIICHHE 3aBUCHMOCTH MEKIY HCCICIyeMBIMH BETHIHMHAMHE, 00BsIC-
HEHHUE IOJYYEHHBIX PEe3yJIbTAaTOB, HCIIOJIIb30BAaHHBIX HAYYHBIX NOHATUH, TEOPHUH U 3aKOHOB;
yYMEHHE JeaTh BBIBOJIBI HA OCHOBAaHHUH HONYUCHHBIX PE3YIHTATOB)

VMeHHe BBHIIETATH CYIISCTBCHHBIE IIPU3HAKH BHPYCOB, KIIETOK IIPOKAPUOT M IYKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB; OCOOEHHOCTH IPOIIECCOB OOMEHA BEILECTB
NpEeBpaleHUs] SHEPIrHU B KileTKe, (POTOCHHTE3a, IUIACTHYECKOrO M JHEPreTHYeCKOoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHHNSI, HHANBUIYAIbHOTO Pa3BUTHS
opranmsma (OHTOreHe3)

YMeHue NPUMEHSATh TOJMYYCHHbIC 3HAHHUS JUIS OOBACHEHHS OHOJOTMUYECKHX MPOIECCOB M
SIBIICHUH, JJTS IPUHATHS MPAKTHUECKUX PEIICHUH B MTOBCETHEBHON KH3HH B TENIAX 00eCIICUCHNUS
0e30MMacHOCTH CBOETO 3JI0POBBSI U 3I0POBBS OKPY)KAIOIIUX JIFOJIEH, COOTIOJICHHSI HOPM TpamMoT-
HOTO TIOBEJACHUSA B OKPYXKAIOIIEH TNPUPOMHON cpene; MOHMMaHHE HEOOXOIUMOCTH
WCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOW OWOJIOTMU M OMOTEXHOJIOTHUH Ui palliOHAIBHOTO
MIPUPOAOIIOIH30BAHUS

YMeHue peniath 3eMeHTapHbIe TCHETHUECKUE 3a1a4l Ha MOHO- M IMTHOPUTHOE CKPEIUBaHKE,
CIETVIEHHOE HaCJeJIOBaHWE; COCTaBJISATh CXEMbl MOHOTHOPHIHOTO CKpPEHIMBAaHUS IS
MpeJICKa3aHusl HACTIeIOBaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHATE J1a00paTOpHBIC U MPAKTHUECKUE PadOThI, COONMIOIATh MpaBuiia Mpu padoTe
¢ y4eOHBIM U JTAOOPATOPHBIM 000PYIOBAHUEM

YMeHue KpPUTHYECKH OIICHHWBATh WM MHTEPIPETUPOBATh HWH(POPMAIMIO OHOJOTHYECKOTO
co/iepKaHMsl, BKIIIOYAIOINIYIO TICEBJOHAYUYHBIE 3HAHWS W3 pa3IU4HbIX HcTouHWKOB (CMU,
Hay4YHO-TIOMYJISIPHBIE MaTepHallbl); STUYECKHUE AaCIEeKThl COBPEMEHHBIX WCCIEIOBAaHUN B
OHOJIOrUHY, MEIUIINHE, OMOTECXHOJIOIHHI
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YMeHue cozgaBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas
OHOJIOTHYECKYIO HH(POPMAIIHIO U3 HECKOIBKUX MCTOYHUKOB, IPAMOTHO HCITOJIb30BATh MOHITHI-
HBIH armapat OMOJIOTHH




IIpoBepsiemble TPeOOBAHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM

nporpamMmsbl nmo ouosornu B 11 kiacce

Kog,
nposepsemoro
pesynbrata

MpoBepsemMble npegmeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTenibHOM
nporpammsi cpegHero obwero o6pasosaHua

CchopMHUpOBAaHHOCT 3HAaHUI O MecTe U pOIM OHOJIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U
HAY4YHOTO MUPOBO33PEHHUS; O BKJIAJ€ POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
Ouonorun; GyHKIMOHAIBHON IPaMOTHOCTH YeNIOBEKa IJIsI PEIIeHHs JKH3HEHHBIX 33/1a4

YMeHHe pacKpblBaTh COlepKaHHE OHOJOrMYECKHX TEPMHUHOB M TOHSTHIA: BUA, MOMYJISIHS,
reHO(OH/, DBOJIONMS, JBHWXKYIIHEe CHIBl ((aKTOpPBI) DBOJIOIUH, IMPUCIIOCOOICHHOCTh
OpraHu3MOB, BHI000pa30BaHUe, IKOJOrHYecKre (DaKTOPbI, SIKOCHCTEMA, MPOAYLEHTHI, KOHCY-
MEHTBI, peAYIICHTHI, IIENY MUTaHHS, YKOJIOTHYECKas MpaMuia, OnoreoreHos, onocgepa

YmMmeHue u3jarathb OHOJIOTHYCCKHE TEOpUHn (3BOJTIOIIMOHHAS Teopus 4.
JapBuHa, cHHTeTHYeCKasi TEeOpUs DBOJIONUM), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. bopa, depemoBaHus TJHaBHBIX HampaBieHUH U myTed opoirormu A H.
CesepiioBa, yueHus o 6uocdepe B.M. BepHaackoro), onpeaensTh TpaHUIBI UX TPUMEHUMOCTH
K ’KHBBIM CHCTEMaM

YMeHne BIaieTh METOAAMHU HayYHOTO ITO3HAHMS B OMONOTHH (HAOIIOACHUE U ONTMCAHUE JKUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHHU; OpTaHU3aIMs U MPOBEICHUE OMOIOTHYECKOTO SKCIEPHUMEHTa,
BBIIBIDKEHHE THUIIOTE3bl; BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEAYEMBbIMU BEJIMYMHAMU,
OOBSICHEHHE TIONYYCHHBIX pe3yJIbTaTOB, HCIIONB30BAHHBIX HAYJYHBIX NOHSATHH, TEOPHHA U
3aKOHOB; YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MOTYUYEHHBIX PE3yJIbTaTOB)

YMeHHE BBIICIATh CYIICCTBEHHBIC MPU3HAKH CTPOCHHS OHOJOTMYECKUX OOBEKTOB: BHUIIOB,
MOMYJISIIUN, TPOIYICHTOB, KOHCYMCHTOB, PEIyLEHTOB, OWOTCOIICHO30B M JKOCHCTEM;
OCOOCHHOCTH  TIPOLIECCOB  HACJIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBHS 3KOJOTHUYECKUX (PAaKTOPOB Ha
OpraHu3MBbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHU
B OKOCHCTEMax CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOT€OXMMHYESCKHUX IHKIOB B
onocdepe

YMeHHe NPUMEHSATh TOJYYCHHbIC 3HAHUSA I OOBSCHEHHS OHOJIOTHMYECKHX IPOIECCOB M
SIBIIGHUH, JUI IPUHATHUS MPAKTHYECKUX PEIICHUH B TOBCETHEBHOW KHU3HH B LENAX 00eCTICUCHHS
0€30MacHOCTH CBOETO 3J0POBbS M 3/0POBBS OKPYXKAIOIIUX JIIOJCH, COONIOJEHUS HOPM
IrPaMOTHOTO TIOBEJIEHUs] B OKpYXalolled NPUPOJHON cpejie; MOHMMaHHE HEOOXOIUMOCTH
HCHOJIb30BAHUSI JOCTYKCHH I COBPEMEHHOM OHOJIOTHHU IS PpaLMOHAIIBHOTIO
TIPUPOAOTIOH30BAHIS

YMeHue pemaTh dJIeMeHTapHbBIe OHOIOTHYECKHE 3a1a4ul, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB
1 DHEPTHHU B DKOCHUCTEMaX (LM TUTAHYS)

YMeHHe BBITOJHATEH Ja00paTOPHBIE U MPaKTHUECKHE paboThl, COOIOIATE MpaBHiia MpH padoTe
¢ y4eOHBIM U 1a00PaTOPHEIM 000PYAOBAHHEM

YMeHHe KPUTHYECKH OIICHWBATh W MHTEPIPETHPOBATH HHQPOPMALHIO  OHOJIOTHYECKOTO
COJIEpKaHMsI, BKIFOYAIONIYIO0 TICEBJIOHAyYHbIC 3HAHHUA W3 Pa3IMYHBIX HCTOYHHMKOB (CMU,
Hay4YHO-TIOMYJISIPHBIE MaTepualibl); paccMaTpUBaTh TJIOOANBHBIC 3KOJOTHYECKHE TPOOIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITUIO
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YMeHue co3jgaBaTh COOCTBEHHBIC IHMCBMEHHBIE W YCTHBIE COOOMmeHMs, 0000mas
OHOJIOrMYECKYI0 HH(OPMAIIUIO W3 HECKOJIBKUX UCTOYHHUKOB, IPAMOTHO MCIIOIb30BaTh ITOHSTHIA-
HBIH anmnapaTt OHOJIOTHH




IIpoBepsiemble 3JIeMeHTHI coiep:KaHus 1o Ouosiorum B 10 kiacce

Kogpg,

MpoBepsaemblii 31eMEHT COAepKaHUA

buonorus kak Hayka

11

Buonorus — Hayka o >xuBOil mpupoxae. Poms Ouonorun B OpMHPOBaHWU COBPEMEHHOW HAYYHOW KapTUHBI
Mupa. CucteMa OHOTOTHIECKUX HAYK

1.2

Mertozapl MO3HAHHS JXKHBOW MPUPOIb! (HAOIIOJCHUE, IKCIIEPUMEHT, OMUCAHKE, M3MEpeHHe, KiIaCCH(pUKAIMS,
MOJICJIMPOBaHNE, CTaTUCTHIEeCKast 00paboTKa JaHHBIX)

JKuBbIe cUCTEMBI M X opraHusanus

2.1

JXKuBbie cucTeMsbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBOWCTBa OHOCHUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHM  OpraHu3aldd  OHUOCHUCTEM:  MOJEKYJISPHO-TEHETHYECKUH,  KJIETOYHBIH,  OpPraHU3MEHHBIMH,
MONYJISIIMOHHO-BUA0BOH, 3KOCHCTEMHBIH, OMOC(epHBIH

XUMHYECKUH COCTaB U CTPOCHUEC KIICTKH

3.1

XUMHYECKAH COCTaB KICTKH. XUMHYECCKHE OJIIEMEHTBI: MAaKpOIJIEMEHThI, MHKpPOdJIEMEHTH. Boma u
MUHepabHbIe BeliecTBa. DyHKIMU BOIBI M MUHEPAJIbHBIX BEIECTB B KieTke. [lomaepkaHne 0OCMOTHYECKOTO
OajyaHca

3.2

benku. CocraB u cTpoeHHe OEnKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HesaMeHuUMBIE M 3aMEHHMBIE
AMUHOKHUCIIOTHI. AMHHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYpPbI OCIIKOBO# MOJICKY/Ibl (II€PBUYHASI, BTOPUYHASL,
TpeTHYHAsT W 4YeTBePTUYHAS CTPYKTypa). XHMHUYECKHe CBOicTBa OenkoB. buonornveckue QyHKIHH
O0enkoB.DepMeHTBI — OHONOrHYecKue Karanm3atopbl. CTpoeHue (epMeHTa: aKTHBHBIA IIEHTP, CyOCTpaTHas
crnerupuuHocts. Kodepmentsl. Buramunbl. OTinnuusi epMEHTOB OT HEOPTaHHYECKHUX KaTAIN3aTOPOB

3.3

YrieBonmbl: MOHOcaxapuabl (IIFOKo3a, pubo3a W Jie30Kcupubo3a), Aumcaxapuabl (caxaposza, JIaKTo3a) H
nojucaxapuabl  (Kpaxmaj, TIJIMKOTEH, LeIrono3a). buomornueckue  GyHKIMM  yrieBoAOB.JIumuisl:
TPUITIUIIEPUIBI, cTepouabl, dochomunuasl. I'uapopunsHo-rHIpodoOHBIE CBOICTBA. buonornueckue GyHKIMN
munuaoB. CpaBHEHHE YITIEBOJOB, OCJIKOB U JIMIKJIOB KaK HICTOYHUKOB SHEPTUU

3.4

Hykneunosslie kucnotsl: JIHK 1 PHK. HykneoTuasl — MOHOMEpbI HyKJICMHOBBIX KUCIOT. CTpoeHue U GpyHKIUN
JIHK. Ctpoenne u pyrakin PHK. AT®: ctpoenune u GyHKImm

3.5

[urtonorus — Hayka o kieTke. Knetounas Teopusi. MeToabl U3y4eHUs KIETOK

3.6

Knertka kak nenoctHas xxuBast cuctema. OO0Iue NpU3HaKy KIETOK: 3aMKHYTast Hapy>KHasi MeMOpaHa, MOJICKYJIbI
JHK kak renetndeckuii anmnapar, cucteMa cuHresa 0eska

3.7

Tunsl KIETOK: dyKapuoThyeckas U mpokapuotudeckas. OCOOCHHOCTH CTPOCHHUsS MPOKAPUOTUYECKON KIIETKU.
Knerounast crtenka Oakrepuii. CTpoeHHE SyKapHOTHUYEeCKOW KieTKH. OCHOBHBIC OTIUYUS PACTUTEIHHOM,
JKUBOTHOM W rPUOHON KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTCHKA, TJIMKOKAIMKC, WX (yHkmmu. [lnasmatmyeckas
MeMOpaHa, e€ cBoiictBa W (yHKIWHU. lluroriasma u e€ opraHowasl. OMHOMEMOpaHHBIC OPTaHOWIBI KIICTKH:
supomna3marideckas ceth (DIIC), ammapar Tombmku, JU30cOMBL. [10yaBTOHOMHBIC OpPTraHOWIBI KIICTKH:
MUTOXOHJIpUH, TUIACTUABL. [IpoucxXokiaeHWe MHUTOXOHApPHA | TulacTuA. Bumel miactun. HememOpaHHbIE
OpPTaHOW/Ibl KJIETKUA: PHOOCOMBI, KJIETOYHBIA IIEHTP, PECHHYKH, >XIYTHKH. DYHKIUM OPraHOWAOB KIIETKU.
Bxumrouenus

3.9

SAnpo — peryasTopHsIif IeHTp KineTKH. CTpoeHue siapa: simepHast 000J104Ka, Kapruomiia3Ma, XpOMaTHH, SAPHIIIKO.
XpOMOCOMBI

3.10

TpaHCHOPT BELIECTB B KIIETKE

)KHBHGZ[C?ITCJ’IBHOCTL KICTKHU

4.1

OOMeH BemecTB, WK METaboIu3M. ACCHMIIIAIHS (IDTACTHYECKUA OOMEH) ¥ JUCCUMIJIIIAS (SHEPreTHICCKUN
o0MEH) — JBE CTOPOHBI EOUHOTO Iporecca Merabonm3ma. Tumbel OOMEHa BEWIECTB: aBTOTPOMHBIA U
rerepoTpodHbIA.Poib pepMEHTOB B 0OOMEHE BENIECTB U MPEBPAICHUH SHEPTUH B KIIETKE

4.2

®dorocunte3. CBeToBast u TeMHOBast Pasbl porocuHTe3a. Peakim potocunresa. IdpdexkTnBHOCTh (hoTOCHHTE3A.
3HaueHne GOTOCHHTE3a JUIS JKM3HM Ha 3emsie. BimsHue ycnoBwii cpeabl Ha (OTOCHMHTE3 W CIOCOOBI
MOBBIIICHNST €r0 MPOAYKTUBHOCTH Yy KYJNBTYPHBIX pacTeHHN.XEeMOCHHTE3. XEMOCHHTE3HPYIOIINEe OaKTEepHU.
3HavyeHne XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMiie

4.3

OHepreTuueckuil 0OMEH B KJeTKe. Paciierienue BemecTs, BEIICICHIE U aKKyMyJTHPOBAHUE SHEPTHU B KIECTKE.
Oransl sHepreTuieckoro oomMena. I iukonus. bpoxxenue u ero Buabl. KucnopogHoe okucineHue, win KI€TOYHOE
JpIxanue. DPPEKTUBHOCTh JHEPTETUIECKOr0 0OMEHa




Kopa

MpoBepaembiit 31eMeHT coaepKaHus

4.4

Peakumu matpuunoro cuntesa. ['enerndeckast undopmanus u JIHK. Peanuszanus renernveckoit napopmaniu B
Kkietke. ['eHetmueckuil koj u ero cmoiictBa. Tpanckpumiumsa — marpuuasld cuate3 PHK. Tpancmsmus —
6uocunTe3 6enka. Konuposanue amMmuHOKHCIOT. Ponb pubocoM B OuocuHTe3e Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHUpYCHl. Mcropus otkpsiTus BupycoB (/.M. MBanOoBckuit). OcoOeHHOCTH
CTPOGHUSI M >KU3HENEATeIbHOCTH BHUpYCOB. bakrepmodaru. bomesHu pacTeHui, XMBOTHBIX M 4YeJIOBEKa,
BbI3bIBaEMble BUpycamu. Bupyc uMmyHoneduuuta yenoseka (BY) — BozOynutens CIIM/a. [Ipodunaxruka
paclpoCTpaHEHHs BUPYCHBIX 3a001eBaHHii

PasmHOXeHue u WHAWBUAYAJIBbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounslii 1uxi, WM >KU3HEHHBIM Iuki kieTkd. MHTepdasa u mutos3. Ilpoueccsl, mpoTrekaromue B
uHTepdaze. Pemmukanus — peakuus marpuaHoro cunresa JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIH Habop
— KapuoTUM. JIUNIOUAHBIA M TalJIOUAHBIA XPOMOCOMHBIE HAOOpPbI. XpomaTuisl. L{uTodOrn4ecKkue OCHOBBI
PasMHOXKEHMsI M MHAWBUIYaJdbHOTO pa3BUTHA OpraHu3MoB.[lenenne kinetkn — wmuro3. Craguu MHUTO3A.
[Tporeccrl, mpoucxoasmye Ha pa3HbIX CTAUIX MUTO3a. BHOTOTrHYecKuii CMBICT MUTO32

5.2

@DopMBI pa3MHOKEHUSI OPTAaHU3MOB: OECIIONIOe W TMOIOBOEe. Bl 6ecronoro pa3sMHOKEHHS: ICJICHHE HaIBoe,
MMOYKOBAaHUE OJHO- 1 MHOTOKJIETOYHBIX, CHOpOOOpa3OBaHME, BEreTaTHBHOE pa3MHOKEHHE. VICKyccTBeHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €ro 3HaueHHe JJIsl CeJIEKLIUU

5.3

[TosoBoe pazMHOXEHHE, ero oTiaudus oT Oecronoro.Meiio3. Ctamuu Meio3a. IIporeccsl, mpoucxoasmue Ha
craausx Merosa. [loBenenne xpomocom B Meitoze. Kpoccunrosep. buonornyeckuii cMbIch U 3HaU€HHE MeH03a

5.4

lameroreHe3 — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y KHBOTHBIX. [lojOBBIE Kene3bl: CEMEHHUKH U
ssuyHUKU. OOpa3oBaHue U PA3BUTHUE MOJOBBIX KIETOK — raMeT (CrepMaTo30u 1, SHIEKIIeTKa) — CliepMaTOreHes u
ooreHes. OCOOEHHOCTH CTPOCHUS SHIIEKIIETOK U criepMaTo30uoB. OmiogoTBopeHue. [lapTeHorenes

5.5

NuauBunyansHoe pa3BuTHE (OHTOTEHE3). DMOpHOHANBHOE pa3BUTHE (AMOpHOTreHe3). DTarbl SMOPHOHATIBHOTO
Pa3BUTHS y MO3BOHOYHBIX JKHBOTHBIX: IPOOJICHUE, TaCTPYIIAlMs, opraHoreHes. [locTaMOproHAIbHOE pa3BUTHE.
Turel MOCTAMOPHUOHATIBHOTO PA3BUTHS: MPSIMOE, HempsiMoe (JIMYMHOYHOE). BimsHHe cpelpl Ha pa3BHTHE
Opranu3MoB; (PaKTOpbl, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC ypoacTBa.PocT U pa3Butue pactenuit. OHTOreHe3
[[BETKOBOI'0 PACTEHHUSI: CTPOCHUE CEMEHH, CTa IMU Pa3BHTHS

HacnenctBeHHOCTh 1 M3MEHYHMBOCTh OpraHusMoB

6.1

[IpenMeT w 3amaun reHeTWKH. VcTOpHs pasBUTHS TeHETHKH. BKJIaJ POCCHICKMX W 3apyOCKHBIX YUYEHBIX B
pa3BUTHE TEHETHKH. MEeTOAbl TCHETHKH (THOPUAOIOTHUECKUH, [HUTOT€HETUYCCKUH, MOJEKYISIpHO-
reHeTnyeckuii). OCHOBHBIC TCHETHUESCKIE TOHATHS. ['eHeTHIeckasi CHMBOJIMKA, UCTIONB3yeMasi B CXeMax CKpe-
IIUBaHUI

6.2

3aKOHOMEpPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBJIEeHHbIE I'. MenneneM. MoHOTHOpHIHOE CKpeUIUBaHHUE.
3akoH eauHOoO0Opasust THOPHUAOB MEpPBOrO MOKOJeHUs. IIpaBuiao AOMMHUpOBaHUS. 3aKOH pacUICTIIICHUS
npusHakoB. ['mnore3a yuctoTel ramet. [loiaHoe W HemoiHOE }Z[OMI/IHI/IpOBaHI/Ie.JII/IFI/IGPI/IJIHO@ CKpEIIMBaHHE.
3aKOoH HE3aBUCHMOTO HAclielOBaHUsS NpPU3HAKOB. L{uToreHeTMdeckne OCHOBBI AMTHOPHIHOTO CKPEIIMBAHUS.
AHanusupyroliee ckpeuBanye. Vcnoiap30BaHne aHAIM3UPYIOLIET0 CKPELIUBAHUS ISl ONIPEIeJIEHUs] TeHOTHIIA
ocobu

6.3

CueruieHHOe  HaciieZioBaHue  npusHakoB. Pabora T. Moprana 1o  CHEIJICHHOMY  HaclieJIOBaHHIO
reHoB. Hapyliienue clierieHns: TeHOB B PE3YJIbTaTe KPOCCHHTOBEPA. XPOMOCOMHAsI TEOPUS HACTIEICTBEHHOCTH.
I'enetnueckue kapthl.I'eHeTrKa moja. XpOMOCOMHOE ONpE/EeHHE Moia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3mel. HacneroBanue npru3HaKkoB, CUEIICHHBIX C ITOJIOM

6.4

M3menunBocTh. Buasl M3MEHYMBOCTH: HEHACJEICTBEHHas W HacieAcTBeHHas. Ponb  cpeasl B
HEHACIIEJICTBEHHOW W3MEHYHMBOCTH. XapaKTEPUCTHKA MOJAU(PUKAIIMOHHONW W3MEHYMBOCTU. BapualmoHHBIA Psil
Y BapuannoHHas KpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U KaU€CTBEHHbIE IPU3HAKY U UX HOpMa
peakiu. CBoicTBa MOTU(UKAITMOHHOW W3MEHYHBOCTH

6.5

HaCHC,I[CTBeHHaS[, WK T'CHOTHUIINYCCKAasA, M3MCHYNBOCTD. KoMOuHaTHBHAS M3MEHYMBOCTh. Mei03 U IOJOBOM
nponecc — OCHOBa KOMOMHATUBHON M3MEHYHUBOCTH. MYTaI_II/IOHHaSI HU3MCHYUBOCTD. KJ'IaCCI/I(i)I/IKaI_[I/ISI MYTaL[I/Iﬁi
TCHHBIC XPOMOCOMHBIC, TI'€HOMHBLIC. Yacrora u IMPUYIHNHBI MYTaHHﬁ. MYTaFeHHBIe q)aKTOpBI. 3akoH
TOMOJIOTUYCCKUX PSAJOB B HacyencTBeHHOM n3MeHunBocty H.M. BaBuioBa

6.6

l'enetnka uyenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOABI TEHETHKU YEJIOBEKA: T€HEaJOTHYECKUH,
OJIM3HELIOBEIH, IUTOTCHETHYCCKUH, OMOXUMHUYECKHN, MOJICKYIIpHO-TeHeTHYecKuid. COBpEMEHHOE OTIpeIeTICHIE
TEHOTHUIIA: TMOJIHOTEHOMHOECEKBEHUPOBAHNE, TEHOTHUIHPOBAHUE, B TOM uucie ¢ mnomomipio [IP-anammza.
Hacnencrsenusie 3a00JIEBaHUs  YEJIOBEKA: T€HHBIE 0oJIe3HH, 0oJs1e3HU C HACJIEICTBEHHOMN




Kopa

MpoBepaembiit 31eMeHT coaepKaHus

MPEIPACTIONOKECHHOCTRIO, XPOMOCOMHEIE Oone3Hn. CoMaTWdecKue M TeHepaTWBHBIC MyTanuu. lIpuHINNBI
3I0pOBOTO 00pa3a >KW3HW, AWATHOCTHKH, MPOQWIAKTHKH W JICYCHUS TeHeTHYecKux OonesHeld. Memuko-
TFeHETUYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHHE MEIWIMHCKOW TIeHEeTHKH B MPEJOTBPAlICHUHW U JICYCHUU
TeHeTUYECKHX 3a00JIeBaHUH UeloBeKa

CCJ'ICKIII/ISI OpraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekunst Kak HayKa M mporiecc. 3apokaeHne celekunn u nomectukanus. Yuenue H.W. BaBunosa o nentpax
MPOUCXOXKICHUSI © MHOTOOOpa3Hs KYJIbTYpHBIX pacTeHHU. LISHTPBI MPOUCXOKICHHUS TOMANTHUX >KHBOTHBIX.
Copr, nopoja, mramm

7.2

CoBpeMeHHbIe METOIbI CeleKIUU. MacCOBBI M MHAUBUIYAIbHBIH OTOOPHI B CEJNEKIIMU PACTEHUH U )KUBOTHBIX.
Ouenka skcrepbepa. biau3kopoJcTBeHHOE CKpeliuBaHue — MHOpUAMHT. Unctas nuHus. CKpelrBaHue YUCTHIX
muHui. 'ereposuc, unn rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanéHHas rudpu-
quzaims U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIydeHHE MOJUIUIONIOB. JlOCTHIKEHUS CeleKLUU
pacTeHUH, JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

BroTtexHOMOTHS Kak OTpaciib MPOU3BOJACTBA. | eHHAs HHXEHEepHs. DTarbl co3aanus pekoMOunantHo JTHK u
TpaHCTeHHbIX opraHu3MoB. Kierounas urkeHepus. Kinerounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE
pactenuil. KiioHnpoBaHue BEICOKONPOIYKTUBHBIX CEIbCKOX03IUCTBEHHBIX OPraHU3MOB. DKOJIIOTHYECKHE U ITH-
yeckue npodiembl. 'MO — reHeTnuecku MoAU(pUIIMPOBAHHBIE OPraHU3MbI

IIpoBepsiemble 3J1eMeHTHI copep:KaHusi Mo o6uoJiorun B 11 kiaacce

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSL

DBOJIIONMOHHAS OMOJIOTUS

11

OBOJIOUMOHHASA Teopuss M €€ Mecro B Onoioruu.CBUIETENECTBA JBONIIOIMHU. [laneoHToIOrHYecKue:
MOCJIEIOBATEIPHOCTh ~ TOSIBICHUSI BHJIOB B MaJCOHTONIOTMYECKON JICTOIUCH, MEepPexXOAHble  (HOpPMBI.
Buoreorpaduyeckne: cxonactB u pasmuune ¢ayH W (IOp MAaTEpUKOB M OCTPOBOB. OMOpPHUOJIOTHYECKHE:
CcXOoacTBa U pasianvusa 3M6pI/IOHOB Pa3HbIX BUI0B ITO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/IquKI/Ie:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC, pYAUMCHTAPHBIC OPraHbl, aTABU3MBI. MOJ'IeKyJ'IHpHO-6I/IOXI/IMI/I‘ICCKI/I6: CXOACTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX MYTEH Y BCEX OPraHM3MOB

1.2

OposormonHast teopust U. Jlapsuna. IIpeochuIKi BO3HUKHOBEHHUS JapBHHU3MA. [IBUKYIIHE CHIIBI SBONIOLUN
BunoB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE TMPH OTPAHUYECHHOCTH PECYpCOB, HeomlpeaeaéHHas
M3MEHYHBOCTh, 0OpPH0a 3a CylIeCTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas teopust 3Bomonun (CTJ) m ocHOBHBIE e€ monokeHus. Mukpodssomiorus. [lomymsamus kax
€IMHNIIA BUJIA U DBOIIOIIH

1.4

Hpmxymune cuiasl ((akTOphl) SBOJIONMH BUAOB B Ipupoae. MyTalMOHHBIM Ipolecc MU KOMOMHATHBHAS
W3MEHYMBOCTh. [lomyisiiMOHHBIE BOJHBI W Apeiid reHoB. Mzomsums u murpanwms. EcrecTBeHHbIH 0TOOp —
HarpasJLommi  gakTop sBomonun. PopMel ecTecTBeHHOro o0T60pa.llprcnocoOeHHOCTh OpraHU3MOB Kak
pe3yabTaT 3BOMIONUHU. [IpuMepbl MPUCIOCOOIEHUH y OpraHn3MoB. ApoMop¢03bl ¥ HAHoaAantanuu.Bug u
BuaooOpasosanue. Kpurepnu Buna. OcHOBHBIE (hopMBI BHI000pa30BaHuUs: reorpapuaeckoe, IKOIOTHIECKOe

1.5

Maxpossomorus. DopMbel  3BONIONMK:  (UIETHYECKAs, JUBEPrCHTHAs, KOHBEPreHTHAs, MapajuieibHasl.
HeobOpatumMocTh 3BONIOIMH

Bo3HNKHOBEHKE M Pa3BUTHE )KU3HU Ha 3eMiie

2.1

JloHayuHBlE IpPEACTABICHHUS O 3apOXKACHHM XU3HHU. HayuHble rMmore3pl BOZHHUKHOBEHMS XH3HM Ha 3eMle:
abmoreHes W maHCHEepMHUs. XHUMHYECKass SBOJIONMA. OKCHEPHUMEHTAJIBHOE ITOATBEPXKICHHE XHMHUYECKOH
sBoronu. HauampHble 3Tamel Ouonormyeckoil spomonmu. I'mmotesa PHK-mumpa. IlepBbie KieTkH M HX
sBosronus. PopMupoOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emiie 1o apam u nepuonam. Karapxeit. Apxeiickas u nporepo3soiickas 3psl. [laneo3olickas
9pa U e€ MepHOAbl: KEMOPHIUCKUH, OPIOBUKCKUH, CHIYPUHCKUHA, NEBOHCKUH, KAMEHHOYTOJIbHBIN, EPMCKHA.
Me3o3oiickasi 3pa W €€ TepuoJbl: TPUACOBBIM, IOpckmii, MenoBoi.KaiiHo3olckass spa u e€ mnepuojml:




MaJICOTEHOBBIA, HEOTCHOBBIM, AHTPOMOTECHOBBIA. XapakTEpPUCTHKA KIMMaTa W T'EOJIOTUYECKUX IIPOIECCOB.
OCHOBHBIC 3Tambl BOJIOIUH PACTUTEIBHOTO U XKMBOTHOTO MHUpPA. ApOMOP(O3bl Y PAaCTEHUH M KHUBOTHBIX.
[TosiBneHue, paclBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHnveCKOro Mrupa KakK OTpaxXCHHE 3BOJIONHNHA. OCHOBHBIE CUCTEMATHICCKHE T'pynIibl OpraHUu3MOB

2.4

OBONIONNS YeIOBEeKa. AHTPOMOJOTHSI KaKk Hayka. Pa3BUTHE MPEICTaBICHUN O TMPOMCXOXKJIECHWU YellOBEKa.
Mertonsl m3ydeHus anrpomoreHe3a. CXOmcTBa W Pa3iuyus dYeloBeKa M JKUBOTHBIX. CHCTeMaTHUECKOe
MOJIOXKEHUe dYenoBeka./[ikymme cuinbl (hakTopsl) aHTpomorenesza. HacnencTBeHHas M3MEHYHUBOCTh U €C-
TecTBeHHBIN 0TO0p. OOIIeCTBEHHBIN 00pa3 ®KU3HU, U3TOTOBIIEHUE OPYIUH Tpy/Ja, MBIIIUICHUE, Peyb

2.5

OCHOBHBIE CTaJMM W BETBM DOBOJIOIMU 4YeJIOBEKa: aBCTPAIONMHUTEKH, YenoBek ymenbid, YemoBek
npsMoxoasamui, YenoBek HeaHaepTanbckui, YemoBek pa3yMHbIN. Haxookn MCKOmaeMbIX OCTaHKOB, BpeMs
CylIecTBOBaHUs, 00JacTh pacupoCTpaHeHus, 00bEM TOJIOBHOIO M0O3ra, 00pa3 )KU3HU, OPYAHS

2.6

YenoBeueckre pacbl. OCHOBHBIE OOMbIIME pPAChl: EBPONCOHIHAs (eBpa3HiiCKas), HErpo-aBCTPaJIOHHAS
(3KBaTOpHATbHAS), MOHTOJOWIHASA (a3MATCKO-aMepUKaHCKas). UepThl MPHUCIOCOOICHHOCTH IpeIcTaBUuTeNei
YEeIIOBEYECKUX PAC K YCIOBHUAM CyliecTBOBaHMsI. EMMHCTBO UenoBeueckux pac. Kputnka pacu3ma

OpraHu3MBbl ¥ OKpY’Karolias cpesa

3.1

DKOJIOTHS KaK HayKa. 3aJadqd W pa3Jeibl SKOJIOTHH. MeToIbl 3KOIOTHYECKAX MCCIECNOBAHNN. DKOIOTHIECKOe
MHPOBO33pEHHUE. Cpenpl obuTaHuA OpTraHH3MOB: BOJIHAS, HA3eMHO-BO3yILIHAS, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAast

3.2

Okosnormyeckue (akropel. Kiraccupukamus sSKolornyeckux (BakTopoB: abHOTHYECKHe, OWOTHYECKHE |
aHTpornoreHusle. JIelcTBHE IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MEI

3.3

AbuoTnyeckue (pakToOphl: CBET, TEMIIEpaTypa, BIaxHOCTh. Poronepuoausm. IIpucnocobiaeHns opraHu3MoB K
JeicTBHI0 abHOTHYECKUX (akTopoB. buojornyeckue puTMsl

3.4

Buotnueckne Qakropsl. Bumel OMOTHYECKHX B3aWMOICUCTBHIA: KOHKYPEHIHS, XHIIHUYECTBO, IMAPa3UTH3M,
MyTyallu3M, KOMMEHCAIN3M (HaxXJIeOHHMYECTBO, KBApTUPAHTCTBO), aMEHCAIU3M, HEUTpaau3M. 3HayeHHe
OMOTHYECKUX B3aMMOJICHCTBHM JUIS CYyIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOrHYecKre XapakTepUCTUKH NOomyasnud. OCHOBHBIE IOKa3aTeNd MONYJISLMU: YUCIEHHOCTb, IJIOTHOCTD,
POXKIaeMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalysl. JIMHaMUKa YUCIEHHOCTH NOMYJISIUM U €€ peryJIsius

Coo0111ecTBa U DKOJIOTMUYECKUE CUCTEMBI

CoobmiecTBO OpraHu3MoB — OnorneHo3. CTPyKTypsl OHOIICHO3a: BHIOBAs, IPOCTPAHCTBEHHAs, TPO(UIecKas
(numeBas). Buapl-nomuHaHThl. CBSA3H B OMOIICHO3E

4.2

Dkosoruueckue cuctembl (3kocuctembl). [loHsTHe 00 sKxocucteme U OuoreorieHo3e. DyHKIMOHANBHBIE
KOMIIOHEHTBI SKOCUCTEMBI: NIPOLYLIEHTbI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U IOTOK HEPTUU B
skocucteMe. Tpodudeckre (MUIIEBBIC) YPOBHH dKOCHCTEeMBbI. [TuieBbie meny u cetrn. OCHOBHBIC IMOKA3aTeNn
9KOCHCTEMBI: OHMoMacca, TPOIYKIHs. OKOJOTHYECKHE NHUPAMUIBL TMPOAYKINH, YHCICHHOCTH, OHOMACCHI.
CBoHCTBa IKOCHCTEM: YCTOWYMBOCTh, CAMOPETYJISIIHS, pa3BuTHe. CyKIeccHsl

4.3

[IpupomHbie IKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHCTeMa XBOHHOTO WM IMHPOKOJHUCTBEHHOTO
neca. AHTPOIIOTEHHBIE YKOCHCTEMBL. ATPOIKOCUCTEMEI. Y pOodKocHCTeMBl. bronornaeckoe u X03IHCTBEHHOE
3HAQUEHHE AarpodKocUcTeM H ypOoskocucrem.bruopasHooOpasue kak (akTop YCTOWYMBOCTH 3KOCHCTEM.
CoxpaneHre OMOJIOTHYECKOTO pa3HooOpasus Ha 3emiie

4.4

Yuenne B.U. Bepnanckoro o 6uocdepe. ['panmirsl, cocraB u cTpykrypa Ouocdepsl. JKuBoe BEHIECTBO U €ro
¢yukun. OcobeHHOCTH OHOCdepsl Kak TI00ambHON KOCHCTEMEI. [IMHAMHYECKOe paBHOBECHE M OOpaTHas
cBs3b B Omocdepe. KpyroBopoThl BellecTB M OMOT€OXMMHYECKHE LUKIIBI JJIEMEHTOB (yriepona, as3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Ouochepe 3eMin. AHTPONOICHHbIE W3MeHeHHS B Ouocdepe. [moOanbHBIE SKOIOTHYECKHE
po0sieMbl. OCHOBA PAlMOHAIBHOTO YIPABJICHUS MPUPOIHBIMUA PECypcaMH U UX UCMONb30BaHue. JlocTkeHus
OMOJIOTHH M OXpaHa IPUPOMBI
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