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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3zpaboTke MPOrpaMMBbl 10 OUOJIOTUU TEOPETUUECKYIO OCHOBY ISl OTIPENICJICHUS MOIX0A0B K
dopmupoBaHui0 cojepxkaHus ydeOHoro mpeamera «buonorus» cocTaBWIM:  KOHIENTYaJIbHbIE
nosioxeHnst ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH, COAEpIKaHUs, PE3yJIbTaToB OOY4YeHHUS H
TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHHUKOB, IIOJIOKEHUS 00 OOMIMX WLeNAX M NpPUHIMIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeiHero oobmero obpasoBanusi B Poccuiickoit
@enepanyy, a TakKe MOJOKEHHUS O crienrpuke OHONIOrHH, €€ 3HAaYeHUH B TIO3HAHUH YKUBOUH MPHPOJBI U
o0ecrieyeHNH CYIIECTBOBaHMS 4YeloBedeckoro ooOmiectBa. CoriacHO Ha3BaHHBIM — IOJIOKEHUSM,
OTIpeIeIeHbI OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonormu na€r NpeACTaBICHHWE O IeNsiX, 00 oOmel crpareruu OOydeHHS,
BOCIIMTAaHUS W Pa3BUTHA OOYdYaIOUIMXCS CpeacTBamMH ydeOHoro mpenmera «buomorus», ompenenser
00s13aTeNIbHOE TIPEAMETHOE COAEP)KaHUE, €ro CTPYKTYpPY, pacmperelieHHe MO pas3JienaM H TeMaw,
PEKOMEHyeMYIO TIOCIIEIOBATEIILHOCTh M3YUEHHs] Yy4eOHOTO MaTepualia ¢ YU4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENILHOTO TMPOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OHONOTHH TaKKe YYHUTBHIBAIOTCS TPEOOBAaHUS K IUIAHHPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TPEAMETHBIM pe3ylibTaTaM 00y4eHHUs B (OPMHUPOBAHUHM OCHOBHBIX BUIOB Y4eOHO-
TMO3HABATEIPHOW  JCSITEIBHOCTH/YIEOHBIX JEHCTBHM OOYyJalOIMXCS IO OCBOSHUIO COJEpXKaHUS
O6uoJ0rNUYecKkoro 0opa3oBaHusl.

B mporpamme mno Owonormum (10-11 kmaccsl, ©0a30BbIii YpOBEHb) peaaN30BaH MPUHIIUII
MIPEEMCTBEHHOCTH B U3Y4EHHH OMOJIOTHH, Ojlaroaps 4eMy B HEH NMpocMaTpUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHWH, CBS3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX
OpPHUEHTAIM JIMYHOCTH, KOJOTMYECKOTO MBIIUICHUS, TPEICTABICHU O 3J0POBOM 00pasze XH3HH H
OCpe)XHBIM OTHOIIIEHWEM K OKpyXKawiied mnpupoaHoi cpexae. [lostomy Hapsay ¢ HU3ydeHUEM
00111e0M0IOrMYECKUX TEOPUH, a TaKXkKe 3HaHUH O CTPOEHUM JKUBBIX CHUCTEM Pa3HOI'O paHra M CyLUIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B MporpaMme IO OHOJIOTUH YJIEICHO BHHMMaHHE
UCIOJIb30BAHUIO TOTYYEHHBIX 3HaHUI B MNOBCEJTHEBHOM JKU3HU Ul PELICHUs MPUKIATHBIX 33Ja4d, B TOM
qyuciae:  NpOQMIAKTUKM  HACICACTBEHHBIX  3a00JIEBaHMM  4elOBEKa,  MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS 3KOJOTMYECKH IeJecOOOpa3HOro TOBEJCHUS B  OKpYKaroLleH
IPUPOJHOM CpeJie, aHaIMU3a BIUSHUS XO039HCTBEHHOM EATEbHOCTH YEJI0BEKA Ha COCTOSIHUE NTPUPOTHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAHHUS K IIPUKIIAJHOM HAlIPaBJIEHHOCTH y4eOHOro peaMera
«buonorus» NPOAUKTOBAHO HEOOXOIUMMOCTBIO OO0ECIEUYEeHUs YCIOBUH [yl peIIeHUus OJHOW W3
aKTyaJbHbIX 3a/1a4 IIKOJIBHOTO OMOJIOIMYeCKOro oOpa3oBaHus, KOTOpas npeanonaraeT GopMupoBaHue y
oOyyaromuxcs CIIOCOOHOCTH  aJalTUpOBaTbcd K  W3MEHEHUSAM JUHAMUYHO  Pa3BHMBAIOILEroCs
COBPEMEHHOT'O MHUpA.

buosiorus Ha ypoBHe cpeaHero o0uiero oopa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa o0ecrieunBaer
¢dopmupoBaHue y 0OydyarolIMXCsl MPEACTaBICHUN O HAay4yHOW KapTHHE MHpa, paciiupser u oboOmiaer
3HaHUS O KMBOHM IpUpoJe, €€ OTIMYUTEIbHBIX MPHU3HAKaX — YPOBHEBOW OpraHu3allMd U 3BOJIIOLUH,
CO3/1aéT YCIIOBUS JUIA: IO3HAHUSA 3aKOHOB JKUBOW MpHUpoJbl, (opMupoBaHHsS (DYHKIIMOHAIBHON
I'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M 0e3omacHoro o6pa3a >KM3HH, 3KOJIOTMYECKOI0 MBIIUICHUS,
LIEHHOCTHOT'O OTHOIIEHUS K )KUBO IIPUPOJIE U YETOBEKY.

bonbmoe 3HayeHne GMOJIOTUS UMEET TaKKe JUIS pellieHHs] BOCIIUTATENbHBIX U Pa3BUBAIOLIUX 3a1a4
cpeaHero oOmero obOpa3oBaHHUs, colMaiM3aluu oOyuarommxcs. M3yuenue Ouosiorum obecneuuBaeT
ycaoBUs A1 GOPMHUPOBAHUS WHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJbTYpPbI, CIOCOOCTBYET MHTErpali OWMOJOTHYECKUX 3HAHUN C IMPEJCTABICHUSIMU U3
JIpYruX y4yeOHBIX MPEAMETOB, B YAaCTHOCTH, (PM3MKU, XUMHUHM U reorpaduu. HazBaHHbIe MOJOXKEHUS O
npeJHa3HauYeHUH ydeOHoro mpeamera «buosorus» cocTtaBuiIM OCHOBY Uil ONpPEAETCHUs MOJAXOA0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHU, IIPEJCTABICHHOTO B IPpOrpaMmMe 1o OHOJIOTHH.

OT10op conepkanust yueOHoro nmpeamera «buomnorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C MO3UIMNA
KYJIBTYpOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM 0Oy4aroImuecs: 10JKHbBI OCBOUThH 3HAHUS U
yMEHUS, 3HauMMble i (popMupoBaHus oOIIeH KyIbTYphl, ONpPEIENsIONINe aJeKBaTHOE IOBEACHHE
YeJioBeKa B OKPYKalolle MpupoaHoOi cpese, BOCTpeOOBaHHbIE B MOBCETHEBHOM KHU3HU M MPAKTUUYECKOM
nearenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAaHUM 3aHUMAIOT JJIEMEHTHl COJEp>KaHHs, KOTOphIE



CIIy’)KaT OCHOBOHW it (hOpMHpOBAHMSI MPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MUpa M LEHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CHOCOOCTBYIOIIMX T'yMaHH3allMH OHOJIOTUYECKOTO
oOpa3oBaHUsl.

CtpyKkTypHupOBaHHE COAEp)KaHUS yueOHOTO MaTepualia B MPOrpamMMe Mo OHOJIOTHU OCYIIECTBIICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUK 00 OTIIMYUTENBHBIX OCOOCHHOCTSX >KMBOH MPUPOIBI, O €€
YPOBHEBOIH OpraHu3alMy U SBOJIONMHM. B COOTBETCTBHM € 3TUM B CTPYKType Y4eOHOTO IpeaMera
«buonorusy» BelIENEHBI CIEIYIOLIUE CO/IepKaTeIbHble TUHUM: «buonorus kak Hayka. MeToibl Hay4HOTro
no3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHusmM Kak OHOJIOTMYECKass CHCTEMay,
«CucreMa ¥ MHOroo0Opa3ue OpPraHu4eckoro Mupa», «IBOJIOLUS KUBOU MPHUPOABD, «IKOCUCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusyuenus yueOHoro mnpeamera «buomorus»» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4aromuMUCs 3HAaHUSMHU O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3aIiH KUBBIX CUCTEM Pa3HOTO PaHTa
U IpUOOpeTeHNe YMEHHUI HCMOIb30BaTh 3TH 3HAHMS JJIs TPAMOTHBIX JAEHCTBUM B OTHOIIEHHH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmxenne 1enu u3ydeHus: ydeOHoro nmpenmera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs PelIeHnEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUN O OWOJIOTMYECKUX TEOPHSX, YYEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBWIAX, CIYXAIIMX OCHOBOW Uil (pOpMHpOBAHUS IMpPENCTaBICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJIaX HAay4YHOIO IO3HaHUs, CTPOEHUH, MHOrooOpasuu u
O0COOEHHOCTSIX )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUSAX B OMOJIOTHH;

¢dbopmupoBaHre y OOy4aromIMXCS [O3HABATENbHBIX, HWHTEIJIEKTyaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaiM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISIOB, MJEH U
MOAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE y oOyyarouuxcs oOmel KyabTypbl, (DYHKIMOHAIBHOM T'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEro MUPa KUBOU MPUPOIbI HA OCHOBAHUH 3HAHUN U
OTIbITA, MOJIYYEHHBIX IPU U3YYEHUU OMOJIOTUH;

(dbopMupoBaHHe y 00y4aroIMUXCsl YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJOTHYECKHX 3HAHUN B
MPAKTUYECKOW JI€ATEIbBHOCTU 4YEJOBEKa, Pa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOHOTEXHOJIOTH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH T[O3HAHUS YEJIOBEKOM JKHMBOH  MPHUPOJBI,
HEO0OXOIUMOCTH OEpeXHOr0 OTHOIICHHS K HeH, COOMIOAEHMS STHYECKMX HOPM MpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUN JIJIS MOBBILICHUS YPOBHS 3KOJIOTHYECKON KYIbTYpHI,
i GopMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN U YMEHUIl B IOBCETHEBHOM JKU3HU IS OLEHKHU MOCIIEeICTBUN
CBOEH JIeATENBHOCTH MO OTHOIICHUIO K OKpYXKalollel cpene, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHUE U
cobmoienrne Mep porIaKTUKH 3a001€BaHU.

B cucreme cpeanero o6mero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBISIETCS
00s3aTeNbHBIM YU€OHBIM MIPEAMETOM, BXOIAIIUM B COCTaB MpeIMeTHOM o0nactu «EcTecTBEeHHO-HAYUHBIE
MIPEAMETHD.

Jiia u3ydyenust Onosnoruu Ha 6a30BOM YpOBHE CpeIHEro ooiiero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 yac B Heaenmto), B 11 kinacce — 34 gaca (1 yac B HeeIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorns kak Hayka.

buonornss kak Hayka. CBsi3b OHONOTMM C OOIIECTBEHHBIMH, TEXHUYECKMMH M JAPYTUMHU
€CTECTBEHHBIMH HayKaMu, ¢puiiocopueit, 3TUKo#, 3cTeTukoit u npasom. Poss 6uosiorun B popMupoBaHuu
COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTtemMa OMOJIOTHYeCKUX HayK.

Metoabl TO3HAaHUS JKUBOM mpHponbl (HaOMIONEHHE, SKCHEPUMEHT, OIMCaHHe, H3MEpEHHeE,
KJ1accu(uKaIus, MOIeIMPOBaHUE, CTAaTUCTUYECKask 00pabOTKa JaHHBIX).



JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u ®@. Kpuk.

Tabnuuer u cxemsl: «MeTobI TO3HAHUS KUBOU IPUPOIBDY.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas padota Ne 1. «Mcrnonp30BaHue pa3aIMyHBIX METOI0B IPU U3YUYECHHH OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKuseie cucremsl (OHMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Omonoruu. OTIHYue KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJIBIL.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHM OpraHM3alul OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIM, OpraHU3MEHHBIN, HONYJISAIUOHHO-BHUIOBOM, 3KOCHCTEMHBIN
(OmoreoneHOTHYECKUH ), OHOCHEPHBIN.
JdemoncTpaumnu:

Tabnuib! U cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «YPOBHHM OPraHU3aIIUN )KUBOW TIPUPOIBD».

Ob6opynoBanue: moaens Moiekyasl JJHK.

Tema 3. XuMnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMUYECKHUE AIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bosia n
MUHEpaJbHbIE BEIIECTBA.

DYHKIIMU BOJIBI © MUHEPATLHBIX BEIIECTB B KiIeTKe. [loamepikanre ocMOTHYECKOTO OataHca.

benku. CoctaB u crpoeHue OenkoB. AMHMHOKHMCIOTHI — MOHOMephl OenkoB. Hesamenumble u
3aMEHUMBIE AMUHOKHCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPhl OEITKOBOM MOJIEKYJIIbI
(mepBu4Hasi, BTOpWUYHAs, TPETUYHAS M YETBEPTHYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBA OEJIKOB.
buonorunueckue QpyHkim OenKoB.

depmeHTh — Ouoornyeckne karaauzatopel. CTpoeHne pepMeHTa: akTUBHBINA IIEHTP, CyOCTpaTHas
cnenuduaHocts. Kopepmentsl. Butamunbl. OTinunst epMEeHTOB OT HEOPraHUYECKHX KaTaanu3aTOpPOB.

VYrieBoapl: MOHOCaXapuabl (TJII0K03a, pru0o3a U Ie30KCUprb03a), Tucaxapuiasl (caxaposa, JaKTo3a)
U ToJincaxapu bl (Kpaxmal, TIMKOTeH, 11eJlI0103a). bruonornueckue pyHKINN YriIieBOIOB.

Jlunuaer: Tpurmmnepuasl, (Gocdomunuasr, crepounbl. ['mapoduabHO-rHAPO(HOOHBIE CBOWCTBA.
buonornueckue ¢ynkuuu aununoB. CpaBHEHHE YIJIEBOJOB, OEMKOB M JIMIHMIOB KAaK HCTOYHUKOB
SHEPrHUH.

Hykneunosbie xucnotel: JJHK u PHK. HykneoTtuabsr — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JIHK. Ctpoenue u dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

HuTosorus — Hayka o kierke. KinetouHas teopusi — npumep B3auMOAEUCTBUS uiei u (akToB B
Hay4YHOM MO3HAHUHU. METObl N3yUEHUS KIIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmiye Npu3HAKK KIIETOK: 3aMKHYyTas HapyXHas
MemOpana, mosiekyibl JJHK kak renernueckuii ammapar, cucreMa CUHTe3a Oerka.

Tunbel  KIeTOK:  JyKapuoThyeckas U mpokapuotuyeckas.  (OcoOEHHOCTH  CTPOEHHUSA
npokapuoTHueckoil kietku. Kierounas crenka Oakrtepuil. CTpoeHHE HYKapUOTHUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIIETOYHAs CTE€HKa, TJIUKOKAIMKC, WX (QYHKIUH.
[TnazmaTuueckass MeMOpaHna, e€ cBoiicTBa u ¢pynkuuu. Llutomnasma u e€ opranousisl. OgHOMEMOpaHHBIE
opranouasl kietku: OIIC, ammapatr ['onbmxu, auzocomsl. [losyaBTOHOMHBIE OPraHOUIbl KIIETKH:
MUTOXOHAPHUH, MacTuabl. [Ipoucxoxkaenne MUTOXOHIpuid U mactua. Bunel mnactua. HememOpanHbie
OpraHoubl KJIETKH: PUOOCOMBI, KIETOUHBIM IIEHTP, LEHTPHOIM, PECHUYKH, XKIYTHUKH. DyHKIUU
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynasTopHblii 1eHTp kieTkd. CTpoeHue sjapa: siaepHas o00Jouka, KapHoIiazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuxk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammbl: «Pacnipenenenrie XUMHYECKUX JIEMEHTOB B HEXUBOM mpupoje», «PacmpeneneHue
XUMUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIEN.



Tabmuuer u cxemsbl: «llepuoanyeckas Tabnuua XUMHUYECKHX 3IEMEHTOBY», «CTpOEHUE MOJIEKYIIbI
BoAb», «buocuHTe3 Oenkay, «CtpoeHue Monekynbl Oenkay», «Ctpoenue ¢pepmeHTa», «HykienHoBbie
kucnotsl. JJHK», «Crpoenne moisekynbl AT®», «CtpoeHue 3ykapuoTHUECKOH KIETKW», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE pPACTUTENBHON KIETKM», «CTpOEHHE IPOKAPUOTUUYECKON KIIETKU,
«CTpoeHue siipa KIETKW», «YTIEBOAb, «JIUmuab.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, 000pyJIOBaHUE Ul MPOBEICHHs HAOIIOIEHH, N3MEPEHNUH,
HKCTIEPUMEHTOB, MUKPOIIPETIAPAThl PACTUTENBHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U NPAKTH4YEeCKHE PadOThI:

JIaGopatopHast pabota Ne 1. «/3ydeHne KaTaqUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuUIIa3bl WM KaTajasbl)».

JlaboparopHas pabota Ne 2. «/3ydeHue CTpOSHUs KIETOK PAaCTCHUM, )KHBOTHBIX U OAaKTEpPHil 1O/
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax U X OMUCaHHUE».

Tema 4. /Ku3HenesATeJIbHOCTH KIE€TKH.

OOMeH BemiecTB, WIM MeTa0oau3M. AccUMWIALUA (IUIACTUYECKUH OOMEH) M JTUCCUMMIIALINS
(pHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboau3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIu3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIid. Ponb ¢pepMeHTOB B 0OMEHE BEUIECTB U
MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®ortocunre3. CBeroBas U TeMHOBas (a3pl porocuHTesa. Peakuuu gorocunreza. DPPEeKTUBHOCTD
¢doTocuHTe3a. 3HaueHue GPOTOCUHTE3a AJIS KU3HU Ha 3emiie. BrnusiHue ycinoBuil cpeibl Ha GOTOCUHTE3 U
CHOCOOBI OBBIIIEHHSI €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIoIINe OakTeprun. 3HaueHUEe XEMOCHHTE3a JIJIsl )KU3HM Ha 3eMIle.

DHepreTuyecknuii oOMeH B KJeTKe. PaciienseHue BelecTB, BBIJIEICHHE W aKKyMYyJIHpOBaHHE
SHEpPruM B KIIETKE. DTambl sHepreTuyeckoro ooMena. I'mukonus. bpoxenue u ero Buabl. Kucnopoanoe
OKHCJIEHWEe, WM KieTouHoe nbixanme. OxucnutenbHoe (ochopunupoanue. IdHPeKTUBHOCTD
SHEPTEeTUYECKOT0 OOMEeHa.

Peaknuun marpuuHoro cunte3a. I'eHetmueckass mndopmanus u JJHK. Peanuzanus renernyeckoi
nHpopMaiuu B kieTke. ['eHeTnueckuii koa u ero cBoicTBa. Tpanckpumims — MatpuuHbliii cuaTe3 PHK.
Tpancnsamus — 6uocuHTe3 Oenka. Dtambl TpaHcasaiuu. KomupoBanue aMHHOKHCIOT. Ponbs pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie (opmbr xuzan — Bupychl. HMcropust otkpeitTusi BupycoB (JI. M. VBaHOBCKHiA).
Oco0OeHHOCTH CTPOEHUS U JKU3HEHHOTO IIUKJIa BUpYcoB. baktepuodaru. bose3nu pactenuii, )KUBOTHBIX U
YeJI0BEKa, BbI3bIBaeMbIe BUpycaMu. Bupyc ummyHnoaeduiurta yenoseka (BIY) — Bo30ynurens CITH/]a.
OOpaTtHast TpaHCKpUIIUS, peBepTaza M HHTerpasza. llpodunakThka pacnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupszes.

Tabmuipel u cxembl: «Tunel nutanus», «Metaboauzm», «MHUTOXOHIPUSY, «DHEPreTHUECKUN
obMen», «Xmopormiacty, «Potocuntedy, «Ctpoenne JITHK», «CtpoeHne u (pyHKIMOHUPOBAHUE TeHAY,
«Cunres 6enkay, «['enernueckuit kon», «Bupycey», «bakrepuodarny», «CTpoeHHe U KU3HEHHBIN UK
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JHK».

O6opynoBanue: monenu-anmunkanuu «Ynsoenue JJHK u Tpanckpunuus», «buocunte3 Oemkay,
«CtpoeHue KJIeTKu», MoJenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHslil MK, WM )KU3HEHHBIN LUK KiIeTku. MHTepdasza nu mutos. Ilpoueccsl, mpoTekaromue
B uHTepdaze. Perukanus — peakuus marpuanoro cuaresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha00Op — KapHOTHI. JUMIONUIHBIN U TalIONIHBIA XPOMOCOMHBIE HaOOpbl. XpoMaTuasl. Llutonoruueckue
OCHOBBI Pa3MHO)KEHHS U UHAUBUIYAJILHOTO PA3BUTHS OPTaHU3MOB.

Henenune xnerkn — Muro3. Craamm murtosa. [Ipomeccsl, Nnpoucxonsiiuve Ha pas3HbBIX CTagusax
MHUTO3a. bruosorndyeckuii cMbICiI MUTO3a.

[Iporpammupyemasi rudesb KJIETKH — aroITo3.

@opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe U TmojioBoe. Buapl 6ecnojoro pasMHOXKEHHUS:
JIeTIeHUe HaJBOE€, TIOYKOBAHHWE OJIHO- W MHOTOKIETOYHBIX, CIOpPOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOkeHHE. ICKycCTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE VISl CEJIEKIUU.



[TomoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiios. Cranuu meio3a. [Ipouecchl, mpoucxoasie Ha craausx Meiosa. [loBenenue XxpoMmocoM B
Meno3se. Kpoccunrosep. bruosornueckuii CMbICII M 3HaYEHUE MEH03a.

l'amerorenes — mporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lOJIOBBIE >KeJe3bl:
CEMEHHUKH U SsuYHUKUA. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u/l, sIMIEKIIETKA)
— cmepmaroreHe3 Hu  oBoreHe3. (OCOOGHHOCTH CTPOEHHUS SIMLEKICTOK U  CIIEPMaTO30UI0B.
OnnonorBopenue. [lapreHorenes.

WupuBuayaneHoe pa3Butue (OHTOTeHe3). DOMOpHOHaNbHOE pa3BUTHE (IMOpHOTEHE3). OTarlbl
SMOPHOHAILHOTO PA3BHTHS y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacTPYJISAIUs, OPTraHOTeHE3.
[TocTaoMOproHanpbHOE  pa3BUTHE. THUIBI  TOCTAIMOPHOHAIBHOTO  Pa3BUTHS: MpsAMOE, HENpsSMOe
(inunHOYHOE). BausiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOKIEHHbBIE
ypOACTBa.

Poct u pasButme pactenuii. OHTOreHe3 IIBETKOBOTO pACTEHUs: CTPOEHHWE CEMEHM, CTaIuu
pPa3BUTHSL

JdemoncTpaumnu:

Tabmuubr u cxeMbl: «DOpMBI pPa3MHOKEHUS OPTaHU3MOBY», «JIBOWHOE OIUJIOJIOTBOPEHHUE Y
IIBETKOBBIX pacTeHHil», «BererarnBHOE€ pa3MHOXKEHHE pacTEeHUN», «JleleHue KIETKH OaKTepuii»,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpoMocombly, «Kmerounsni mukn», «Pemmmkarmus JTHK»,
«Muto3y», «Meito3y, «lIpsmoe n Henpsamoe pa3BuTHue», «l'amMeToreHe3 y MIECKOMUTAIOIINX U YETOBEKAY,
«OCHOBHBIE CTaJJUN OHTOT'E€HE3a.

OGopynoBaHue:  MHKpPOCKOM,  MuKpompemapatbl  «CriepMaro30usibl  MJIEKOTTHUTAIOIIETOY,
«SlinexneTka MIeKonuUTaKImero», «KapmokuHe3 B KIETKax KOpEHIKa JIyka», MarHuTHas MOJENb-
anmumkanus «Jlenenne knetkuny, moaens JTHK, monens metada3zHoit XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Habmromenrne MuTo3a B KJIE€TKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenaparax.

Jlabopatopnass pabora Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenver u 3amauu reHetuku. Mcropus pa3BUTHS T€HETUKH. Pojib IUTONOTUU U AMOPHUOJIOTUH B
CTAaHOBJIGHUM T'€HETUKH. BKiaj poccHHCKUX W 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeTombl
FeHeTUKH  (TUOPHUIIOIOTHYECKUN, UUTOTEHETHYECKUH, MOJEKYIsIpHO-TeHeThuyeckuit). OCHOBHbIE
TFE€HETUYECKUE MOHATUA. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpeLMBaHUM.

3aKOHOMEPHOCTH Hacle[OBaHMs IMPU3HAKOB, ycTaHoBieHHble [. Mennenem. MonoruGpumnHoe
CKpelllMBaHMue. 3aKOH eTuHOo00pa3zus ruOpuaoB mnepBoro nokoJsieHus. [IpaBuio momuHHpoBaHMs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loiHOE M HENOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpemrBanyie. 3aKOH HE3aBHCUMOTO Hacjel0BaHus NMpu3HakoB. Llurorenernueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHHs.  AHanu3upymoilee  ckpemmuBaHue.  lcmonb3oBaHue
aQHAJTM3UPYIOIIETO CKPEIIMBAHUS TS ONIPEACTICHHSI TeHOTUIIA OCOOH.

CuerieHHOe HacleoBanue mnpu3HakoB. Pabora T. MopraHa mo cuenjeHHOMY HacieI0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3y/bTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPHUS HACIEACTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enetnka mnosia. XpoMOCOMHOE OMNpEeieHUE IoJa. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHsble U rereporaMeTHble opraiu3Mel. HaciienoBanne npu3HaKoB, CIEIUVIEHHBIX C MTOJIOM.

N3menunBocTh. BuIBI M3MEHUMBOCTU: HEHACIEACTBEHHAas M HacjieAcTBeHHas. Ponb cpenbl B
HEHACIIEACTBEHHOM M3MEHYUBOCTH. XapakTepuctuka MOAU(PUKAITHOHHOM M3MEHYHMBOCTH.
Bapuannonnslii psin u BapuanuoHHass kpuBas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MPU3HAKU U X HOpMa peakinuu. CBoicTBa MOIU(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHasi, uiam reHOTUNIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHASI N3MEHYMBOCTh. Melo3 u
MOJIOBOM MpolleCC — OCHOBa KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMoHHAasT HM3MEHUYHUBOCTD.
Knaccudukaruss Myranmii: TEeHHbIE, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa W TPUYUHBI MYTaIlHi.
Myrarennple (akTOpbl. 3aKOH TOMOJIOTHYECKHX psIOB B HACIeACTBEHHOW u3MmeHuumBoctu H. .
Basuiiosa.

BuesigepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.



I'eneruka 4enoBeka. Kapuotun denoBeka. (OCHOBHBIE METOAbl TI'E€HETHKM  YEJIOBEKA:
TeHEATOTMYECKH, OIM3HEHOBBIH, HUTOICHETHYECKUH, OMOXMMUYECKUN, MOJIEKYISIPHO-TEHETHYECKHA.
CoBpeMEHHOE OIpe/ielICeHNE TEHOTHIA: IOJHOTEHOMHOE CEKBEHMPOBAHHUE, T'€HOTHIIMPOBAHHE, B TOM
yucie ¢ nomoiieto ITI[P-ananu3a. HaciencTBeHHbIe 3a00/1¢BaHUs YeI0BEKA: TeHHbIC 00JIC3HH, 00JIC3HU C
HACJIEJICTBEHHON MPEpacoI0KEeHHOCThI0, XPOMOCOMHBIE Oose3Hn. CoMaTuieckue U TEeHepaTHUBHBIC
mytanuu. CTBOJIOBBIE KJIETKH. IIpWHIMIBI 310poBOro 00pasza KHU3HH, JUATHOCTHKH, MPO(QUIAKTUKU U
JICYEHUsI TeHEeTHYECKUX Oojie3Hel. MennKo-reHeTuuecKoe KOHCYIbTUPOBAaHUE. 3HaUYCHUE MEIULIUHCKOMN
TE€HETUKH B MPEJOTBPAILEHNH U JICUCHUH F€HETUUECKUX 3a00JI€BaHUN YEJI0BEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumodeer-Pecorckuii,
H. W. BaBunos.

Tabmuuer 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHWE W €r0 IIMTOTEHETHYECKas OCHOBay», «3aKOH
pacilenyeHusi M €ero IUTOreHeTHYecKas OCHOBa», «3aKkOH YHUCTOTHI ramer», «Jlurubpugnoe
CKpelrBaHuey, «Llutomornueckue 0CHOBBI AUTMOPUIHOTO CKpeIIUBaHus», «Melo3», «B3aumoeiictue
aJJIENbHBIX TE€HOB», «l eHeTHueckue KapThl pAacCTEHUM, KUBOTHBIX M YeJIOBEKa», «l'eHeThkKa mojay,
«3aKOHOMEpPHOCTH HACJIEIOBaHUS, CLEIJICHHOro ¢ mojiom», «Kapuotumbl udenoBeka M >KHBOTHBIXY,
«Buzapl usmenunBocTH», «MoaudukanoHHas U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxTopar,
«['eneruka rpynn KkpoBu», «MyTalmoHHasi UK3MEHUNBOCTH.

Ob6opynoBanue:  Mojenu-anmmiaukauu — «MoHorubpuaHoe — ckpemuBaHuey,  «Hemonnoe
JOMHUHUpOBaHHe», «JlurubpugHoe ckpemmBaHue», «llepekpécTt XpomMocoM», MHUKpPOCKON H
MuKpomnpenapat «Jpo3zoduna» (Hopma, MmyTauuu GOpMbI KpbIIBEB U OKpacku Tena), repdapuii «I'opox
ITIOCEBHOM.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

Jlabopatopnast pabota Ne 5. «lM3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO W JTUTHOPUIHOTO
CKpEIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopatopnass pabora Ne 6. «/3ydenne MOAMGPUKAIMOHHOW W3MEHYMBOCTH, TIOCTPOCHHUE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW.

JlabopaTtopnas pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uiabl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[Tpaktruueckast pabota Ne 2. «CocCTaBICHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknus Kak Hayka M IIporiecc. 3apoKICHHUE CEIeKIUU U JoMecTukanus. Yuenne H. M. BaBunoa
0 ILIEHTpaX MPOUCXOXKICHUS M MHOTooOpa3usi KyJabTYpHBIX pacTeHuil. LleHTpbl NpoucXoxIeHus
JOMAIHUX KUBOTHBIX. COpPT, HOPO/Ia, LITAMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MacCcoBbIi U MHAUBUAYAIbHBINA OTOOPHI B CENIEKIIMU PACTCHUM U
KUBOTHBIX. OneHka sKcTepbepa. bim3kopojacTBeHHOE cKpeniuBaHuE — WHOpuAMHT. Uuctas JTUHHS.
CkpemuBanue uucThix JuHUi. ['ereposuc, mnm rubpuanas cuina. HepoacTBeHHOE CKpeUIuBaHHE —
ayropuuar. OtnanéHHas rubpuausanus U e€ ycrnexu. VICKYCCTBEHHBIH MyTareHe3 M MOJydeHUe
MOJUIIIOUOB. JloCTHKEHHSI CENIEKIIUU PaCTEeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpacib TOPOU3BOACTBA. [eHHas HWHXKEHepus. OTambl CO3JAHUS
pexomOunantHoit JIHK u TpancrenHoix opranu3moB. Knerounas umkeHepus. KierouHble KyabTypHI.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHui. Knonupopanue BBICOKOITPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOrW4yeckre u studeckue mnpodnembl. MO — renetudecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanyu:

IToptpersr: H. U. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuier u cxembl: kapTa «lleHTpBl TPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX PAaCTEHUI,
«[lopoapl JOMaIIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtrnanéHHas TUOpUIU3ALU»,
«Paboter akagemuka M. ®. MBanoBay, «llomummoumusy, «OO0BeKThl OMoTexHONIOTUNY, «KieTouHbie
KYJIBTYpPbI ¥ KJIOHUpOBaHUeE», «KOHCTpynpoBaHHUe U IEPEHOC FEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IJIOJIOB M KOPHEIJIOZO0B JUKUX (OPM U KYJIBTYpPHBIX COPTOB PACTEHMH,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHKEHHUS CEJICKIMU PpACTEHUHW U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO0 ()epMy, COPTOUCIILITATEIBHBINA YIaCTOK, B TEIUTMYHOE XO3SUCTBO,
1a00paTOPHIO arPOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipeanochlnku BO3HUKHOBEHHMS SBOJIOLMOHHON TEOPUHU. DBOJIOLUOHHAS TEOopust U €€ MEeCcTo B
Ouosornu. BriusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbcTBa sBosonuu. IlaneoHTonornueckue: MoCieNOBATEIbHOCTh TOSBIECHUS BUIOB B
MAJIGOHTOJIOTUIECKOH JIeTonnCH, iepexoaabie Gopmel. broreorpaduueckne: cXoacTBO U paznuuue GayH
1 GII0Op MAaTEPUKOB U OCTPOBOB.

OMOpHUOJIOTMYECKHEe: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIE, PYAMMEHTApHbIE OpraHbl, aTaBU3MBI.
MouekynapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MeTab0IMYECKUX MYyTe y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. Ilpeanochinki BO3HMKHOBEHHMS JapBUHH3MA. J[BIoKylue
CWJIBI 3BOJIOUMH BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHHE IpPH OTPaHMUYEHHOCTH PECYpPCOB,
HeompeAeNéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust sBosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBostorus. [Tomysius Kkak equHUIa BUAa U 3BOJOLUH.

JBuwxkymue cuibl (¢pakTophl) HBOJIOUMKA BUIOB B MpHUpojae. MyTalMOHHBIM Ipolecc Hu
KOMOMHATHBHAsI U3MEHUYUBOCTH. [lonmymsiioHHbIe BOJHBI U Apeid reHoB. M3omsiys nu Murpanusi.

EctectBennslit 0TOOp — HampaBisiomuii pakTop 3BoOIUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucrmoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTaT dBojonuu. [IpuMepsl mpucrnocobseHudd y
Opranu3MoB. ApoMOP(O3bl U UIMOATATTALIHH.

Buna u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE POPMBI BUI000pa30BaHus: reorpaduyueckoe,
JKOJIOTMYECKOE.

Makpossomtorusi.  PopMbl  3BoMIONMM:  (pueTHYecKas, JAWBEpPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxxaeHre OT HecleUUuaIu3upOBaHHBIX MpeakoB. Ilporpeccupyromas crnenuamTu3anms.
AnantuBHas paguaius.

JdemoncTpauuu:

[Toptpetsr: K. JIunnueit, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkenp, O.
Miromiep, A. H. CeBepios.

Tabmuipsl 1 cxembl: «Pa3BuTHEe OpraHMYecKOro Mupa Ha 3emie», «3apoJIbld MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBII 0TOOPY,
«MHoroobpa3ue COpTOB  pacTeHuil», «MHOroobpasue mOpoa  KUBOTHBIX»,  «llomymsiumy,
«MyTallMoHHAasT HW3MEHYUBOCTH», «ApoMopdosbl», «Manoagantanumy», «OOwmWas aereHepaus»,
«IBmxymme cuibl 3Boronuny, «Kapra-cxema Mmapmpyra mytemectBus Y. [lapeuna», «bopwrba 3a
cymiectBoBanue», «lIpucnocobieHHoctb  opranu3mMoBy, «l'eorpaduyeckoe  BuUAO0Opa3OBaHUEY,
«DKOJIOTUYECKOE BII000pa30BaHHE.

O6opynoBaHue: KOJUICKIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPAaCKH, HAOOp IIOJOB U CEMSIH,
KosieKus «[IpuMepsl 3allIUTHBIX MPHUCIOCOOICHUN Yy JKUBOTHBIX», MOJelb «OCHOBHbIE HAIPaBICHUS
HBOJIIOLIUNY, 00bEMHAs MO1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koyekius «DopMbl COXpaHHOCTH MCKOMAEMbIX XHBOTHBIX U
pacteHmit», Mogenp anmumkanus —«llepekpéct Xxpomocom», BiaxHble mpenaparbl  «Pa3Buthe
HacekoMoroy, «Pa3BuTue Jrymku», Mukponpenapar «Jpo3odunay (HopMa, Myrauu GopMbl KpbLIbEB
U OKpacKH Tena).

JlabopaTopHbIe H IPaKTHYeCKHE Pad0OThI:

JIabopatopHas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JIaGopatopHast padota Ne 2. «Omnucanue mpucrnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.



JloHayuHBIEe IPEJCTABIICHUS O 3apOKICHUM XKU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS KU3HU Ha
3emJe: abuoreHes M MaHcrepMus. XUMHAYECKas SBOIONNs. AOMOTEHHbII CHHTE3 OPraHNYEeCKUX BEIECTB
U3 HEOPraHMYEeCKUX. DKCIEPUMEHTAIbHOE NOATBEPKICHUE XUMUYECKOU 3Bostonuu. HauanbHble aTansl
Oouonornyeckoit sBomonuu. Iunoresa PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE NPOTOKJIETKU. llepBble kineTku M ux 3Bojrouus. POpMHUpPOBAHME OCHOBHBIX TIPYII
JKUBBIX OPraHHU3MOB.

PazButue xxu3nu Ha 3emuie mo spam u nepuojaaM. Karapxei. Apxelickasi U MpOTEPO30UCKas IPBHI.
[Taneo3oiickast spa u €€ mepuoabl: KEeMOPUNCKHUM, OPAOBUKCKHM, CHIYPUHUCKHI, JIEBOHCKUH,
KaMEHHOYIOJIBHBIN, IEPMCKHH.

Me3o30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuoapl: MaJ€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMara M TeoJIOTHYECKUX mporieccoB. (OCHOBHBIE ATambl  3BOJIOLUU
PacTUTENBHOTO M KMBOTHOTO Mupa. Apomop¢o3bl y pacTeHud M KUBOTHBIX. llosiBieHue, pacuser u
BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa’keHue 3BOJIIOLMU. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHU3MOB.

DBOJIOLMS YeloBeKa. AHTPONOJIOrHs Kak HayKa. Pa3BuTue mpeacTaBieHHl O MPOMCXOKIECHUU
yenoBeka. MeTtonpl u3ydeHHs aHTpororeHe3a. CXoAcTBa M pa3iMyMsl 4YeJIOBEKAa U JKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (dakropsl) aHTpomnoreHe3a. HacrnencTBeHHass M3MEHUYHMBOCTh UM €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPYZa, MBIILIEHUE, PEUb.

OcCHOBHBIE CTaJAMM U BETBH 3BOJIOLUU YEJOBEKa: aBCTpalonuTek, YenoBek ymensiii, Yenosek
npsaMoxo i, YenoBek HeaHaepTanbCkui, YenoBek pa3yMmHbId. HaxoIkM HCKOMAaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHMUsI, 00JIaCTh pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: eBporeouaHas (eBpasuiickas), HeErpo-
aBCTpaJIOH THAS (’KBaTOpHUAIbHAS), MOHTOJIOMTHAS (a3maTcko-aMepuKaHCKas). UepTht
MPUCTIOCOOIEHHOCTH TPEICTaBUTENIeH YEIOBEUECKUX pac K YCIOBUSAM CYIIECTBOBAaHUA. EIMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe CONHEYHON CHCTEMBbI», «Pa3BUTHE OPraHMYECKOTO MHPay,
«PactutenbHas kietka», «KuBoTHas kinerka», «[Ipokapumoruueckas kieTkay, «CoBpeMeHHas cucTeMa
OpraHMyYecKkoro mupay», «CpaBHEHHE AHATOMHUYECKHUX YEepT CTPOCHMs YelIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEeJIOBEKay,
«[peBueiimue moan», «/Ipesuue moany», «llepBbie coBpeMeHHbIE TI0AN», «YeroBeuecKkrue pacb.

O6opynosanue: mynsxu «lIpoucxoxaenue denoBeka» (OHOCTBI aBCTpAlONUTEKa, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAaHbOHI[A), CIETKH UM U300paKEHUSI KAMEHHBIX OPYAHM MMepBOOBITHOIO YelloBeKa
(xamMHU-"OTIIIEpHI, pyOMIIa, cKpebia), reoXpoHoJIoruyecKas Tabmauma, Kouiekus «PopMbl COXpaHHOCTU
MCKOIAEMBIX )KUBOTHBIX M PACTCHHID.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

[Ipaktnueckas pabota No 1. «M3ydyeHue HCKOMAeMbIX OCTAaTKOB PACTEHHM U JKUBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcusi «DBOJIONUS OpraHMYeckoro mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKoJIoTusl KaK Hayka. 3aJadd W pa3felibl DKOJOTMU. MeToapl SKOJIOIMYECKHX HCCIENOBaHMM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue  ¢aktopel. Kiaccupukamuss — SKOIOrMYECKMX — (aKTOpPOB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIleparypa, BiIaXHOCTb. PoromepuoausMm. [Ipucnocobienus
OpPraHu3MOB K JIeMCTBHIO abHOTHYECKHX (PAaKTOPOB. bronornyeckre puTMsl.

buotnueckue ¢axTopsl. Buapl OMOTHUECKMX B3aMMOAEHCTBHI: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumOuo3 u ero ¢Qopmel. Ilapazutusm, koomepauus, MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,



HaXJICOHMUYECTBO). AMEHCAIU3M, HEUTpaTu3M. 3HA4YeHHE OWOTHYECKUX B3aMMOJCHCTBUH s
CYIIECTBOBAHHSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKHU MOMysui. OCHOBHBIE TMOKA3aTeNN MOMYJISLUU: YUCICHHOCTB,
IUIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. JMHAMUKA YUCIEHHOCTH MOMYJIALUU U €
perymsIus.

JdemoHncTpaumnu:

[Toptpetsl: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuuer u cxembl: kapra «[Ipupomasie 30HBI 3emum», «Cpeasl OOWUTaHHS OPraHU3MOBY,
«Dotonepuouzmy, «llomynsmuny, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MOMYJSIIAH WH(Y30pUu-
Tyenbkmny, «[Iumesbie memmy.

JlabopaTopHble U NPAKTH4YEeCKHE PadoThI:

Jlaboparopuass padora Ne 3. «Mopdosorndeckiue OCOOSHHOCTH PACTCHHA W3 Pa3HBIX MECT
oOUTaHU.

JlabopaTtopHnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYISAUA pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01ecTBa U IK0JOrHYeCKHE CHCTEMBI.

CoobmecTBo opranu3mMoB — OuoreHo3. CTpyKTypel OHMOIIEHO3a: BHUAOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuieast). Buapsl-nomuHanTel. CBsi3u B OMOIIEHO3E.

Okojnoruueckue cucteMbl  (3kocuctembl). Ilonstue 00 »sKocucteMe U OHOTEOIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJIYIIEHThI, KOHCYMEHTBI, PEIyleHThl. KpyroBopot
BEIIECTB W TIOTOK DHEPTUU B JdKOcucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU AKOCHCTEMBI. [lnmieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTeNH SKOCHCTEMBI: OHoMacca, MPOAYKIHs. DKOJIOTHIECKUE TTHPAMHUIB:
MPOIYKIMH, YHCICHHOCTH, OMOoMacchl. CBOHCTBA IKOCHUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIHS, Pa3BUTHE.
Cykueccus.

[IpupoaHbie  3KOCHUCTEMBI. JKOCHUCTEMBI O03€p W pEK. OIKOCHCTEMA XBOMHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPO3’KOCHUCTEMBI.  YpOodskocucrembl. buonormueckoe wu
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpazue kak ¢akrtop ycToHYMBOCTH »dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o omocdepe. I'panunbl, coctraB u cTpykTrypa Ouochepnl. XKuoe
BemecTBo M ero ¢yHkiuu. OcobGeHHOCTH Omocdepbl Kak riobambHON SKocucTeMbl. /[nHaMuueckoe
paBHOBecHE M 00paTHasi CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXUMHUYECKHE LUKIIBI 3JIEMEHTOB (yriiepoJia, a30Ta). 30HAJIbHOCTb
orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omochepe 3emin. AHTpOINOTeHHbIe H3MeHeHUs B Ouocdepe. [mobanbpHbIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue MpupoAbl U uenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdeppl. OCHOBa pPalMOHAIBHOTO YIPABICHUS NPUPOJHBIMH pecypcaMu U HX
ucrnoJib30Banue. J{oCTKeHus OMOIOTHH U OXPaHa MPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumsr u cxembl: «[lumeBsie 1enm», «buomeHo3: cocraB U CTpyKTypay, «IIpupoaHbie
coobmectBay, «llenu muTtanusy, «Komorudyeckas nupamuga», «buocdepa u yenopexk», «IKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTeMa XBOWHOro iecay», «buoleHo3 BomoéMay», «ArpoueHo3»,
«[IpumepHbIE aHTPOIMOTEHHBIE BO3JEHCTBUS Ha MPUPOAY», «BakHEWIINE HMCTOYHUKH 3arpsi3HEHUS
BO3JlyXa U TPYHTOBBIX Bo/I», «[louBa — BaxHeiimas coctaBistomias 6nocheps», «DakTopsl Aerpagauu
nouB», «llapuukoBeiit 3ddexr», «DakTopbl pPaaTuOAKTUBHOTO 3arpsizHeHUst Ouocdepbl», «Oomas
cTpykTypa Ouocdeps», «Pacmpoctpanenue >xu3Hu B Ouocepe», «O30HOBBIM 3kpaH OHOCHEpH»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopot azora B Ipupoie.

O6opynoBanue: Mojelb-anmiukanus «TunudHeie OHOIEHO3BI», TepOapuit «PacTUTenbHBIC
cooliecTBa», Koulekuu «buoreHos», «BpeauTenn BaKHEHIIMX CENbCKOXO3SMCTBEHHBIX KYIBTYpPY,
repOapuu M KOJUIEKIIMM PACTCHUN W KMBOTHBIX, MPUHAAISKANINE K PA3HBIM JKOJIOTHUYECKUM TPYIIIaM



onHoro Buna, Kpacnas kuura Poccuiickoii denepariu, n300pakeHus: 0OXpaHsAEMbIX BUAOB PACTCHUN H
JKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA TTPOI'PAMMBI 110 BUOJIOT'MN HA BFA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBaroTCsl TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS O0YyYaIOLIMMHUCS
MPOrpPaMM CpEIHEro oOIIero 00pa3oBaHUs: TUIHOCTHBIM, METANIPEAMETHBIM U TTPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTUYHOCTHBIX PE3y/lbTaTOB OCBOCHMS NpeaMeTa «buosiorush» BbIAEIEHBI CIENYIOINe
COCTABJISIFOIIME: OCO3HAHKME OOYUYaIOIIMMUCS POCCHICKON IpakJIaHCKOM MACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTA M CAaMOOTIPEACTICHNIO, HATMYME MOTHBAIIUN K OOYYEHHIO OMOJIOTHH,
L[eJICHANIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHWH JIMYHOCTU HA OCHOBE KIIOYEBBIX LEHHOCTEH U
UCTOPUYECKUX TPAAULIMM pa3BUTHS OMOJOTMYECKOIO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00Y4aroIuXCs
PYKOBOJICTBOBATbCSI B CBOEH JESITENBHOCTH ILIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, TPUCYIIUMU
cucteMe OHOJIOTHYECKOro 00pa3oBaHus, HAIWYME HKOJOTMYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTHU
CTaBUTh LIEJIU ¥ CTPOUTD KU3HEHHbIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHMSI IpeameTa «buonorusy IOoCTUraroTcs B €IMHCTBE YU4E€OHOU U
BOCITUTATENIbHOM JI€ATEIBHOCTH B COOTBETCTBUH C TPAJAULMOHHBIMU POCCUMUCKUMU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LEHHOCTSAMH, MPUHATHIMU B OOIIECTBE IpaBWJIaMU U
HOpPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOBOCIIMTAHUS U CaMOPA3BUTHUA,
pa3BUTHUSI BHYTPEHHEH MO3MLMU JIMYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K 3aKOHY U IPaBOIMOPAIKY,
YeJI0BEKY TpyJla U CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUS, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacleAWd M TPAJAWLOMSIM MHOTOHAIMOHAIbHOrO Hapoaa Poccuiickoit ®enepanuu, mOpupoie u
OKpYKarolllen cpene.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOro mpeamera «buonorus» HOKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTh 00Y4aIOIIMXCsl pyKOBOACTBOBATHCS C(POPMUPOBAHHOM BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHCTEMOM  LEHHOCTHBIX  OpPUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IEHHOCTSM POCCHHCKOrO OOIIECTBA, pacIIUPEHHE KU3HEHHOTO
OMbITa M OIBITA ACATEIBHOCTH B IIPOLECCE PEATM3AlMA OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHON
JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh T'PAKJAHCKOW MO3MLIMU OOYYaroLIErocss Kak aKTUBHOI'O U OTBETCTBEHHOIO
YJIeHa POCCUICKOTo 00I1eCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEIbHOCTH MPH CO3JAHUN YUEOHBIX MPOEKTOB, PEIIEHUH
y4eOHBIX U M03HABATENIbHbIX 33/]a4, BHIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpeNeNATh COOCTBEHHYIO MO3MLMI0 IO OTHOIICHUIO K SIBJIEHUSIM COBPEMEHHOH
KHU3HU U OOBACHATH €€;

YMEHHUE Y4YUTHIBATh B CBOMX JCHCTBUAX HEOOXOIMMOCTb KOHCTPYKTMBHOI'O B3aMMOJIEHCTBUS
JHo/iel ¢ pa3HbIMU YOEXKAECHUSMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLMAJIBHBIM HOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOILIECCE COBMECTHOIO BBINIOJHEHUS YUE€OHBIX, 03HABATEIbHBIX
U MCCIEOBATENbCKUX 33Jay, YBaKUTEJIBHOTO OTHOLIEHMS K MHEHHUIO ONIOHEHTOB IPU OOCYXIECHHH
CIIOPHBIX BONPOCOB OHMOJIOTMYECKOTO COJIEPHKAHMS

TOTOBHOCTH K TYMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUICKON IPaXTaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTHU Iepes PoauHoM, ropaocTu 3a CBOM Kpail, CBOXO PoluHy, CBOM A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K INPUPOJHOMY HACIEOUI0 U MaMATHUKAM IPUPOJBI, IOCTHKEHHSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CMOCOOHOCTh OIIEHMBATh BKJIAJl POCCUHMCKHUX YUYEHBIX B CTAaHOBJECHHE M pPa3BUTHE OUOJIOTHUH,
MOHMMAaHUs 3HAa4YeHUs OMOJIOTUU B MO3HAHWHU 3aKOHOB NPHUPOJIBI, B JKU3HU YEJIIOBEKAa M COBPEMEHHOTO
00I111eCTBA;



ujaeiHas yOe:xKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs JCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAHHUE SMOIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHUJJAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usunyeckoro BocnuTaHHMS, (POPMHPOBAHUS KYJLTYPbl 310POBbSi M 3MOIMOHAJIHLHOIO
Os1aronosyqusi:

MOHMMaHWE W pealn3anus 370poBOro u Oe3omacHoro obpasza >XKU3HU (370pOBOE THMTaHUE,
COOIO/IeHNe TUTHUEHUYECKUX TPAaBWJI M HOPM, COAaHCHPOBAHHBIM PEXKHUM 3aHATHH W OTIBIXA,
perynsipHasi (U3MYECKash aKTUBHOCTH), OEPEKHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
coOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHHUE I[EHHOCTH TMPaBWJI HHAWBUIYATHHOTO M KOJIJIEKTUBHOTO OE€30IaCHOTO IIOBEICHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUE MOCJIECICTBUI U HEMPHUATHS BPEIHBIX MMPUBBIYEK (YIIOTPEOIICHUSI ATKOTOJIs, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTHUBHOM JESTETbHOCTH TEXHOJOTMYECKOW M COLMAJIBbHOW HAampaBlIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO EATEIbHOCTB;

UHTEpEC K pa3auuHbiM cdepaM mnpodecCHOHATbHONW JEsTeNbHOCTH, YMEHHE COBEpUIaTh
OCO3HAHHBII BEIOOP Oyyiel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIIaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTHYECKHU LIeJIeco00pa3Hoe OTHOILIEHUE K MPHUPOAE KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE
e€ CyIleCTBOBAHNUS;

MOBBIIIEHUE YPOBHS 3KOJOTUYECKON KyJIbTYphl: IPUOOPETEHUE OMbITA IAHUPOBAHUSI IIOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI I OKPY>KAIOIIEH Cpeibl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTel UX pelIeHHUS,;

CIOCOOHOCTh HCMOJIB30BaTh MpUOOpeTaeMble MPU HU3YYCHUU OHOJIOTUU 3HAHUS U YMEHUS MIpU
pemieHnd MpoOieM, CBs3aHHBIX C PalUOHAIBHBIM MPUPOIOIOJIB30BAHUEM (COONIOIEHNE TPaBUII
MOBEICHUS B TMPUPOJE, HAMPABJICHHBIX HAa COXpaHEHHWE DPABHOBECHUS B JKOCUCTEMAaX, OXpPaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

AKTUBHOE HENpUSATUE NEHCTBHUH, MPUHOCALIUX BpEI OKpYXKaroUleld MNPUPOJHON cpene, YMEHHE
MIPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUECKHE TMOCIEACTBUS MPEANPUHIUMAEMbIX JCUCTBUH H
MpEeAOTBPALLIATh UX;

HaJIM4Me Pa3BUTOrO KOJIOTHUYECKOTO MBIIUICHHUS, SKOJIOTMUYECKOM KyJIbTYpPBI, ONbITA JEATEIbHOCTH
9KOJIOTUYECKOW  HANpaBJIE€HHOCTH, YMEHHMS  PYKOBOJICTBOBATHCS MMM B  IIO3HABATEIIbHOW,
KOMMYHUKaTUBHOM M COLIMAJIBHOM TMPAKTHKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUUECKOW JEATEIbHOCTHU
AKOJIOTUUYECKOU HAINpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOW MPaKTUKUA, OCHOBAHHOTO HA JUAIOTre KyJIbTYyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
Me€CTa B MOJUKYJIbTYPHOM MUDE;



COBEPLICHCTBOBAHUE SA3bIKOBOM M UNTATEJILCKON KyJIbTYphl KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JIOJbMU U NT0O3HAHUS MUPA;

MOHUMaHUe crenupuKd OUOJIOTUM KaK HayKd, OCO3HaHUs e posu B  (opMUpOBaHHH
paLMOHAILHOIO HAYYHOTO MBIIUICHHS, CO3JaHMM LEJIOCTHOTO INPEACTABICHUS 00 OKPYXKAIOLEM MHpE
KaK O €IMHCTBE MPUPOJIbI, YETIOBEKA U 0OIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOM EPHOCTEN U PELICHUU
po0OsieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JUISI COBPEMEHHOH LMBMIIM3ALMU: 00ECIIeYeHUs HOBOTO
YPOBHS Ppa3BUTHUSI MEIULMHBI, CO3JaHUE NEPCHEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX peuaTh
pecypcHble MpoOIeMbl pa3BUTHUSL YEIOBEUYECTBA, MOMCKA IyTEH BBIXOJA U3 TJI00ANbHBIX 3KOJOTHYECKHX
npobseM W olecriedyeHus: Imepexoja K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHHIO
IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOIMUYECKUX 3HAHUM B LEJAX TMOBbILEHUS 001ei
KYJIBTYpBI, €CTECTBEHHO-HAyYHOH I'PAMOTHOCTH, KaK COCTABHOW YacTH ()YHKIMOHAJIHHON IPaMOTHOCTH
oOyuaronuxcs, GopMupyeMoit Ipyu U3y4eHUU OMOJIOTUH;

MMOHUMAaHHE CYITHOCTH METOJ0B MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
HCIOJIb30BAaTh TMOJIy4aeMble 3HAHUS JUISl aHau3a U OOBSICHEHMs SIBICHUH OKPYXKAaloIIero Mupa H
MIPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHUE JellaTb 00OCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4YHBIX
(haKkTOB M UMEIOIINUXCS ITAaHHBIX C LIEJIBIO MOJIy4EHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS U PEleHHs MpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYalHUsIX;

OCO3HAHME LIEHHOCTH HAay4YHOM JEeSATEeNIbHOCTH, TOTOBHOCTb OCYHIECTBJISATH HPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEephIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS YI€OHOTO MpeaMeTa «BHooTHsy BKITFOYAOT: 3HAYUMBIC
st (OPMUPOBAHUS  MHPOBO33PECHHUS  OOYYAIONIUXCS  MEXKIUCIUIIIMHAPHBIC  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIC MOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTHHBI MHpa U CIENU(UKY METOJIOB
MO3HAHUS, WCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCIICJIOBAHHE, HAOJIOJICHUE,
W3MEpEHUe, OJKCIEPUMEHT U JPYruxX), YHHBEpCaJbHbIC YyucOHBbIC JCHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHMKATHBHBIC, PETY/IATUBHBIC), oOecnieunBaromue GopMupoBanre GyHKIIMOHATBLHONH IPaMOTHOCTH
U COIMAJILHOW KOMIIETCHIIMH OOYYaloOmUXCs, CIIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIMCIUIIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS W YHHBEpcajbHbIe Yy4eOHbIC JCHCTBHS B
MMO3HABATEIBHON U COIUAIIBHOM MPAKTHKE.

MertanpeaqMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHEro 00mero oOpa3oBaHUsl JOJDKHBI
OTpaxkath:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (DOPMYJTHPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

HCII0JIb30BaTh MPHU OCBOCHUHM 3HAHWMN MPUEMBI JIOTMYECKOTO MBIILICHUS (aHAIW3a, CHHTE3a,
CpaBHEHHUs, KJaccU(pUKalUU, 0000IEeHNs), pACKPHIBATh CMBICT OMOJIOTUYECKUX TMOHSATUHN (BBIIEISITH HX
XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIeNATh IeNIU ACITeTbHOCTH, 3ajaBasi MmapaMeTpbl U KPUTEPUU MX JAOCTUKEHUS, COOTHOCUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISIMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bICHEHUs (DAaKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKUE pACCYyXACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, TIO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHMSI B pPACCMaTPUBAEMBIX SIBICHUSX, (OPMYIHpPOBATH BBIBOJBI H
3aKIIIOUYCHUS,

MPUMEHITh CXEMHO-MOJIENIbHBIE CPEJCTBA JUISl TPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHONIICHWI B W3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakKe MPOTHBOPEUYHUN PA3HOTO poJa,
BBISIBIICHHBIX B Pa3JINYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IUIAH PEHICHHUS MPOOIEeMbl C y4€TOM aHaiu3a HMEIOIIUXCS MaTepHAIBHBIX U
HEMaTEPHUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JCATEIHHOCTh, OIICHHBATh COOTBETCTBUE PE3YJIHTATOB IICNISIM, OIICHUBATH
PUCKH TIOCTIEICTBHIA JIEATEIILHOCTH,

KOOPJIMHUPOBATh ¥  BBIMIONHATH pabOTy B  YCIOBHUSX PEATBHOTO, BHUPTYAJIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIE0BATENbCKHE IEHCTBHSI:

BIIQJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIbCKOW W TPOSKTHOW JEATeIBbHOCTH, HaBBIKAMHU
paspenieHus npooaeM, CIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY IOMCKY METO/OB PELICHUS
MPAKTUYECKUX 337124, IPUMECHCHUIO PA3IMYHBIX METOOB MTO3HAHUS;

WCIOJIb30BAaTh  PAa3fMYHBIC BUABI JCATCIBLHOCTH IO TIOJAYYCHHIO HOBOTO 3HAHHS, €0
WHTEPIIPETAINH, MPeoOPa30BaHUI0 U IPUMCHCHHUIO B YUCOHBIX CHTYAIUSX, B TOM YHCJIC TIPU CO3TAHHH
Y9eOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIH THUIl MBIIIICHHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYCBBIMH
MOHATHSAMH ¥ METOJIaMU;

CTaBUTH U (pOopMyIIpOBaTH COOCTBEHHBIC 337]a9M B 00Pa30BaTEILHOM JACSITEILHOCTH U KU3HEHHBIX
CUTYaITUsIX;

BBISIBIISITh TIPHYMHHO-CJICICTBEHHBIC CBSI3W M aKTYaJIM3MPOBAThH 33/1ady, BBIJIBHUTaTh THIIOTE3Y €€
pEIIeHHs, HAaXOJUTh ApPTYMEHTHI JUIS JOKA3aTebCTBA CBOMX YTBEPXKIACHHM, 3ajaBaTh INapaMeTphl H
KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATH IOJIYYCHHBIC B XOJE PCEIICHHS 3aJaqyd Pe3y/IbTaThl, KPUTUYCCKU OIICHWBATh WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIIECTBIISITh  [I€JICHANIPABICHHBI TOWCK TIEPEeHOCa CPEeICTB W CIOCO0OB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B IIO3HABATEIFHYIO M MPAKTHYECKYIO 00IaCTH JKU3HEACATEIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC WJIEH, NpeJiaraTh OPUTHHAIBHBIC TIOIXOAbI M PEIICHUS, CTaBUTh MPOOIEMBI H
3aJ]a4uM, IOMYCKAIOIINE allbTePHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHUKAX MH(pOpManuu (TeKcTe y4eOHOro MmocoOus, HaydHO-
MOTYJIIPHOM JTUTEpaType, OMOJIOTHYECKHUX CIOBApSX U CIIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3upOBaTh WHPOPMAILUIO PA3IMYHBIX BUIOB W (OPM MPEICTABICHUS, KPUTHUCCKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYNBOCTb;

(bopMyIHpOBATh 3aMPOCHl U MPUMEHSTh Pa3IMYHBIE METOBI IIPU TIOUCKE U 0TOOPE OMOJIOTHYECKON
nHpOpMaIINY, HEOOXOMMOH IS BHITIOJIHEHUS Y4EOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBICHUS OMOJIOTUYECKOW HH(pOpMAIIUU
(cxembl, rpaduky, qUarpamMmbl, TaOIHUIIBL, PUCYHKH U JIPYTO€);

WCIIOJIb30BaTh HAYUHBIN SI3bIK B KAQUECTBE CPEICTBA MPH paboTe ¢ OHMOJIOTHUYECKONW MH(POPMAIUCH:
MPUMEHATh XUMHUYECKHE, (PU3MYECKHEe U MaTeMaTUYeCKUe 3HAaKU U CHUMBOJIBI, (hopMyIbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIIJIETh HaBBIKAMHU DPACIIO3HABAHUS W 3alIUTHl MHQOpMAIMK, WHOOPMAIMOHHONW OE30MacCHOCTH
JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAefiCTBUSIMH:

1) o6enue:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BCeX cdepax >KU3HHM, aKTHBHO YYacTBOBAaTh B AMAJNIOTe WU
JMCKYCCUU MO CYIIECTBY OOCYXAaeMoil TeMbl (YyMEHHE 3aJlaBaTh BOMIPOCHI, BBICKA3bIBaTh CYKIEHUS
OTHOCHUTEIILHO BBIMIOJIHEHUS TIpearaeMoil 3ajauu, yYUThIBaTh HHTEPECH U COTJIACOBAHHOCTDH MO3UIUI
JPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOLICHHS, MMOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
NPENOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYaIlMi{, yMEThb CMsr4aTh KOHQUIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJICTh PA3UYHBIMHU crioco0amu OOIICHUS W B3aUMOJCHCTBHUS, MMOHUMATh HAMEPEHHs JPYrux
JIO/IeH, TPOSIBIIATh YBOKUTEIBHOE OTHOILIEHHE K COOECeHUKY M B KOPPEKTHOH (opme PopmynupoBath
CBOM BO3PAXKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSATEIbHOCTh:

MOHMMATh U UCIOJIB30BATh MPEUMYIECTBA KOMAHIHOW M MHAWBUIYaJIbHOW paOOTHI IPU PELICHUU
Onosornyeckoii  mpoOieMbl, O0OOCHOBBIBaTH HEOOXOJMMOCTh TNPHMEHEHHS TPYNIOBBIX  (QOpM
B3aUMO/ICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHHA ¢ y4ETOM OOIMX WMHTEPECOB W
BO3MO’KHOCTEH Ka)KIOTO YiICHA KOJUICKTHBA;

MPUHUMATP [IEJTH COBMECTHOM IS TEIFHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBHSA 10 €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCWCTBUM, paclpelneisaTs pOJM C Y4ETOM MHEHUH YYAaCTHHUKOB,
00CYyX/1aTh pe3yabTaThl COBMECTHOU paboOTHI,

OIICHMBATh KAayeCTBO CBOETO BKJIQJa M KAXKIOTO YYAaCTHHKA KOMaHIBI B OOUIMHA pE3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpe/ularaTb HOBBIE MPOEKTHI, OICHWBATh WJIEH C TIO3WIWH HOBHM3HBI, OPHTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE TMOBEICHHE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH
TBOPYECTBO M BOOOpaKEHHE, ObITHh MHUITHATUBHBIM.

OgiaieHne YHUBEPCAJIbHBIMYU PeryJsITUHBHBIMH el CTBHAMU:

1) camoopraHu3anus:

WCTIOJIh30BaTh OMOJIOTMUYECKUE 3HAHUS JIUISl BBISIBICHHUS MPOOJIEM M WX PEHICHHS B KU3HEHHBIX U
Y4€OHBIX CUTYaIUSX;

BBIOUPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM II€JEBblE U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUSAX M IOCTYNKax IO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3A0POBBIO M 3JI0POBBIO
OKpYXaroIlnX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh O3HABATENIBHYIO J€ATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTaBUTh U
(dbopMynHupoBaTh COOCTBEHHBIE 3aJ]auil B 00Pa30BaTEIbHON IEATEIbHOCTH U AKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pelIeHUs NpoOiaeMbl ¢ y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupATh paMKU y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTECHUN;

Jies1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHMIO U MPOSIBIICHHUIO IIUPOKOM 3pYAULIMU B pa3HbIX 00IACTAX 3HAHUH,
IIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HaBbIKAMU IIO3HABATENbHOM peQuIeKCHH KaK OCO3HAHUS COBEpIIAEMBbIX JEHCTBUM H
MBICIMTEIBHBIX IPOLECCOB, UX Pe3yJIbTaTOB W OCHOBAHHM, MCIOJb30BAaTh MPUEMBI pPEPIEKCUN IS
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS TI0 X CHUKEHHIO;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npunsiTHEe cedsl M APYIUX:

IIPUHUMAThH ce0s, IOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX IPU aHAJIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI



[Ipenmernsie pe3ynabTaThl OcBoeHus mporpammbl COO mo Ouonormn Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue a1 yueOHoro npeameta «buonorus» HayyHble 3HAHHUSA, YMEHUS U CIIOCOOBI
JIEUCTBUH 10 OCBOCHHMIO, HWHTEPIPETALUU W MPeoOpa3OBaHMIO 3HAHWMA, BHIBI JEATEIBHOCTH IIO
IIOJIyYEHUIO HOBOTO 3HAHMsI U NPUMEHEHUIO 3HAHUNM B PA3IMUHBIX Y4YEOHBIX CHUTyalUsiX, & TaKXE B
peanbHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C OWojorued. B mporpamme mnpenMmeTHble pe3yiabTaThl
IIPEICTaBJIEHBI 110 r0JIaM OOy4YEHHUSI.

[IpenmeTrHble pe3yabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce OJIKHBI
OTpaxarb:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHUHBl MHpa U HAYYHOIO
MHPOBO33PEHHUSA, O BKJIAAE POCCUNUCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTUH,
(GYHKIMOHATHFHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpblBaTh COJAEPKAHUE OHOJOTMYECKMX TEPMUHOB U TOHSATHI: JKU3Hb, KIIETKa,
opranusM, MmeTabonu3M (0OMEH BELIECTB W IpPEBpAlCHHE HHEPruH), OMeocTa3 (camMoperyisuus),
YpOBHEBAasl OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIPOM3BEACHUE (PENpOayKIMs), HACIEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

YMEHHE U3Jlaratb OMOJIOrMYECKUe TEOpUH (KJIETOYHAsl, XPOMOCOMHas, MyTallMOHHas!, IEHTpaIbHas
JorMa MoOJIeKyasipHOi Ouosorun), 3akonbl (I. Mengens, T. Moprana, H. . BaBunosa) u yuenus (o
LEHTpax MHOrooOpa3usi M MNPOUCXOXKIEHHUS KyJIbTypHbIX pacteHudt H. WM. BaBuinosa), omnpenensith
IPaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJAAMH HAay4yHOTO TMO3HAHUS B OMOJIOTHMU: HAOJIOJACHHWE W ONMMCAHUE >KUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHUN, OpraHu3alys W MPOBEIEHHE OHOJIOTUYECKOTO OSKCIIEPUMEHTA,
BBIJIBMDKEHHE THIIOTE3bI, BBISIBIEHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHSATHI, TEOPUH U 3aKOHOB, YMEHHE JeNlaTh
BBIBO/Ibl HA OCHOBAHUHM IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEJATh CYIIECTBEHHbIE IPU3HAKW BUPYCOB, KIETOK MPOKAapUOT U OIYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IpOLECCOB: OOMEHa BEIIECTB MU
IIPEBpAILEHUs] JHEPruM B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOIO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OMJI0JJOTBOPEHHM S, Pa3MHOKEHUS, UHIMBUyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTECHE3);

YMEHHUE NPUMEHATH MOJIy4YEHHbIE 3HaHUS Ul OObSICHEHHsS] OMOJIOrMYECKUX IIPOLECCOB U SIBICHUH,
IUI TIPUHATHUS NPAKTUYECKUX PEUIEHUH B MOBCEJHEBHOHM JKU3HU C LIeNIbI0 oOecrieyeHus: 0e30MacHOCTH
CBOErO 3/I0pPOBbSl U 3/I0pPOBbSl OKPYKAIOIIMX JIO/IEH, COOJIIONEHUS HOPM I'PaMOTHOIO IOBEIEHUS B
OKpyXarollled MNpUPOAHOM cpele, NOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS  JOCTHXKEHHM
COBPEMEHHOM OMOJI0TUH ¥ OMOTEXHOJIOTUH Ul PALMOHAIBHOTO IPUPOIOTIOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble MeHETHYECKHUE 33a7adl Ha MOHO- M JUTMOPHUIHOE CKpEIUBaHHE,
CLIETIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATh CXE€Mbl MOHOTMOPHIHOTO CKPELIUMBAHUS Ul IpecKa3aHMs
HaclieI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHble M IpaKkTU4Yeckue padoThbl, COOMIOAATh MpaBWia MpU paboTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KpUTHUYECKH OLIEHUBaThb W  HHTEPIPETUPOBaTh HMH(OpManui  OHUOJOrHYECKOro
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUSA M3 Pa3IMYHBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHGOpMalMY, HAyYHO-TIOMYJISIpHbIE MaTepUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHUI B
O610JIOTHH, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE NMHUCHbMEHHbIE M YCTHBIE COOOLIEHHs, 000011as OMOJIOTHYECKYIO
MH(POPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO MCIOJIb30BaTh MOHATHIHBIN anmapaTt OHOJI0THH.

[IpenmeTHble pe3ynbTaThl OCBOEGHHs ydeOHOro mnpeamera «buonorusty 6 11 kKnacce ROJKHBI
OTpakaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MecTe U POJIM OMOJIOTUH B CHCTEME HayYHOI'O 3HAaHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMH COBPEMEHHONl €CTECTBEHHO-HAy4yHOW KapTMHbI MHpa M HAy4YHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX M 3apyOeXHbIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATIBLHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1ay;



YMCHHUC PpPACKPbBIBATH COJACPIKAHUC 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMHUHOB U HOHATHH: BUJ, NOIYJIANMA,
reHo(OH, IBOJIIONMSA, JABIKYIIUE CHIBI ((aKTOPHI) ABOJIOLNUU, MPUCIOCOOIEHHOCTh OPTraHU3MOB,
BHJI000Pa30BaHKE, SKOJIOTHIECKHE (PAKTOPBI, IKOCUCTEMA, TPOAYIICHTHI, KOHCYMEHTHI, PEIYIIEHTHI, [ICTH
MUTAHUS, SKOJIOTHYECKas MUpaMua, OuoreoreHo3, ouocdepa;

YMEHHE H3JaraTh OMOJOTHYeCKHe TeopuH (dBoonuMoHHas Teopus Y. JlapBuHA, CHHTETHYECKAas
TEOPHs BOJIIOLMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrtsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampaBlieHu# u myteit sBomoruu A. H. CeBeproBa, yuenust o ouoctepe B. W. Bepuaackoro),
ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMAM;

YMCHHUC BJIaACTh MCTOAAMU HAYYHOI'O IMO3HAHHA B 6I/IOJIOFI/II/II Ha6J'IIOI[CHI/I€ N OIIMCAHHUC XHUBBIX
CUCTCM, IPOLECCCOB U SIBJ'IGHI/II‘/JI, opranusanyda W IPOBCIACHUC OHMOJIOTMYECKOTO 9KCIICPpUMCHTA,
BBIIBUJKCHHUC TUIIOTC3bI, BBIABJIICHUC 3aBUCHUMOCTH MCXKAY HUCCICAYCMBIMU BCIMYHMHAMU, O6’I)$[CH€HI/IC
IMOJYYCHHBIX PE3YJIbTATOB, HUCIIOJb30BAHHBIX HAYYHBIX HOH?ITPIfI, TGOpI/Iﬁ N 3aKOHOB, YMCHHEC [CJIaTh
BBIBO/JIbI HA OCHOBAHUU ITOJIYYCHHBIX PC3YJIbTATOB;

YMCHHUEC BBIICIATE CYHICCTBCHHBIC TIPU3HAKHU CTPOCHHA OHMOJIOTUYECKNX OOBLEKTOB: BUIOB,
MOTYJISIUI, TPOJYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHWOTEOIEHO30B M OJKOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACTEICTBEHHONW  M3MEHYHMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHUS,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JIEUCTBUS HSKOJOTHYECKUX (DAKTOPOB HA OpPraHU3MbI, IepeHoca
BCIICCTB M IIOTOKAa OJHECPIruM B OKOCHCTEMAX, AHTPOIIOICHHBIX U3MEHEHUH B DKOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEMIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHUEC MMPUMCHATH INOJTYYCHHBIC 3HAHUSA I 00BsIcCHEHNT OMOJIOTHYECKNX IMPOLECCOB U ﬂBHeHHﬁ,
JUIS TIPUHSTHS MIPAKTUYECKUX PEHIeHHH B MOBCEIHEBHOM JKM3HM C IIE€JbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3/IOPOBBSI W 3JI0POBBSI OKPYKAIOMIMX JFO/ICH, COOJNIONEHUS HOPM TPAaMOTHOTO TIOBEICHUS B
OKpYXalolled TMPUPOJHOW cpele, TOHMMAaHWE HEOOXOIUMOCTH  HCIOJIB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOU OHOJIOTHH JIJISl PAllMOHAILHOTO IPUPOIOTIOTH30BAHHUS;

YMEHHE pemaTh dJIeMEHTapHbIe OMOJIOTUYECKHEe 3a7aul, COCTABISATh CXEMBI MEPEHOCa BEIIECTB U
SHEPTHUH B DKOCUCTEMaxX (IIeTH MUTaHUS ),

yYMEHHUE BBITIOJHATH Ja00paTOpHbIE W MPAKTHYECKUE padOTHI, COONIOAATh MpaBuUiia Mpu padoTe ¢
y4eOHBIM U Ja00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHYECKH OIICHWBAaTh W HWHTEPIPETHPOBATH HH(POPMAIUIO  OHOJOTHYECKOTO
COJICpKaHUsI, BKIIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uHpOpMAIMY, HAyYHO-TIOMYJSIPHBICE MaTepHaibl), pacCMaTpUBaTh TJIOOANTBHBIE  AKOJOTHYECKHE
po0OJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIC COOOIICHHs, 0000mas OHOJIOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BATh MOHATHWHBIN amnmmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Koutpoaehbie | Ipakruteckue o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypebi
1 | Bronorn xax Hayxa 2 05 | htioo/im edsoo.ru/Tf1c292
2 JKuBbie cuCcTeMBI U UX OpraHu3aIus 1 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 FKHM3HEAEATENHHOCTS KICTKH 6 https://m.edsg).ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
bubanoreka [HOK
8 Pesepsroe Bpems 1 1 https://m.edsg).ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
bubmmoreka [IOK
! IBOMONHOHHAS GHONIOTH ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpeia 5 1 bubmmorexa [TOK
v https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKUE CHCTEMBI 9 bubmorexa [TOK
m https:/m.edsoo.ru/7f41cc74
bu6moreka [IOK
> PesepeHoe Bpems 2 . https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KosmnuecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE
11/_11 Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
2 [IpaxTnueckas padora Ne 1 1 05 bubnuorexa [JOK
«Mcnonp30BaHme Pa3IUYHBIX METOJIOB ' https://m.eds00.ru/863e6122
MIPU U3YYECHHH OUOJIOTHYECKUX OOBEKTOBY
3 buosornueckue cUCTEMBI, POLIECCHI U UX 1 bubnuoreka [IOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XUMHYECKHI cOCTaB KIETKU. Boma u 1 bu6mmoreka [IOK
MHUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds00.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
6| isacne xarammmconot atmmooms | 1 05 ubmoexa LIOK
Y1 ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJia3bl)»
bubnuoreka [JOK
! YIIeBONEL. JIHmH eI . https://m.edso0.ru/863e6870
bubmuoreka [JOK
8 Hyxneunossie kucnotsl. ATD 1 https://m.eds00.ru/863e6d5¢
9 Hcropus 1 METOIbI U3y4EHHUS KIIETKU. 1 bubnuoreka [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kietka xak 1eiaocTHas )KUBas CHCTEMA 1
11 CrpoeHne 3yKapuOTHYECKOM KIIETKH. 1 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopuas pabota Ne 2 «3yueHue
CTPOCHHSI KJIIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHHE

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmoreka [{OK
12 O6men BemECTs wiT META00MH3M https://m.edso0.ru/863e766¢
bubmmoreka [{OK
13 PorocurTes. XemocHHTe3 https://m.edsoo0.ru/863e7c98
. bubnuoreka [JOK
14 DHepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
15 | M opeopa peors . Busorea 10
. ' https:/m.eds00.ru/863e7dc4
KOHYHMKA KOPEITKa JIyKa Ha TOTOBBIX
MHKPOTIpEIiapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO bubmuorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnms — Guocuntes benka https://m.edso0.ru/863e796e
bu6mmoreka [JOK
18 Hexerounsie GopMBbI )KU3HU — BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOKECHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
knetok. OmnonotBopenue. JlaboparopHas
21 pabota Ne 4 «M3yueHue cTpoeHus 0.5 bubmmorexa [TOK

IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax»

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK

22 WNHuBuayaibHOE pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436

23 I'enernka — Hayka O HacJIE€CTBEHHOCTU U bubnuorexa [JOK
U3MEHYHUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTHU Hacle0BaHUS

24 HpI/I3HaKO]I;. MOHOI‘I/I6pI/II;lHOC bubmmorexa LHOK

https://m.edso0.ru/863e8878
CKpCIIMBAHKE

o5 JurubpuHoe ckperuBaHie. 3aKoH bubnnorexa [JOK
HE3aBHCUMOT'0 HACJICJIOBAHMUS PH3HAKOB https://m.edsoo0.ru/863e89a4
CuenuieHHOE HacJIeI0OBaHNE TIPU3HAKOB.

JlabopaTtopnast pabota Ne 5 «3yuenue

26 Pe3yIbTaTOB MOHOTUOPUTHOTO U 05 bubnuoreka [IOK
JUTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
JPpO30(HITBI HA TOTOBBIX
MHUKPOTIpEIiapaTax»

27 T'enetuka nona. Hacnenosanue bu6mmoreka [IOK
MIPHU3HAKOB, CIEIUIEHHBIX C TOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. Henacienctesennas
M3MEHYUBOCTh. JJaboparopHas paboTa Ne

28 6. M3yuenne MoaupuKaImOHHOM 05 bubnuoreka [JOK
HU3MEHYHMBOCTH, TIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHALMOHHOTO Psijia ¥ BAPHUALIMOHHOM
KpUBOM»

HacnenctBeHHast U3MEHYHBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 05 bubnnoreka [JOK
MyTanui y 1po30(uibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOITperapaTaxy

30 I'eneTuka yenoseka bubmorexa HOK

https://m.edsoo0.ru/863e8d78
PezepBHblit ypok. O0oO1IeHNE 110 TeMe
31 «HacnencTBeHHOCTh U U3MEHUHUBOCTD

OpraHu3MoOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

30 Hroroas koHTpodbHAsA padora.Cenekuus 1 bubmuoreka [IOK
KaK HayKa U IpoIecc https://m.edsoo.ru/863e9214
33 MeTo bl ¥ TOCTHXKEHUS CETICKIIUT 1 bu6mmoreka [{OK
pacTeHUH M KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak orpacib 1 bubnuorexa [JOK
IPOM3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K 1 Hata o0pa3oBaTe/bHbIe
w/n yp Beero oHTpoJibHbIE | [IpakTHYecKHe e — p
padoTsI padoThbI pecypchl
1 DBOJIONHS U METOIbI €€ N3YUCHUS 1 bubmorexa LHOK
H a yi https://m.edso0.ru/863ea20e
2 Wcropus pa3BuTus npeacraBieHuii 00 1 bubnnorexa [JOK
3BOJIIOLIUH https://m.edso0.ru/863e9570
3 | Mukpossomouns . ntipsim edsob nuiB6360c1e
[Tomymsius kKak 2JIeMEeHTapHas eIuHUIA
4 BHJIa ¥ 3BOtOIMH. JlaboparopHas paboTa 1 05 bubnuoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.edso0.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHIO)
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
AKTOPBI ) 3BOJIFOLIUH pS://m.easoo0.ru evda:
https://m.ed /863e9dad
. bu6mmoreka [IOK
6 EctectBennslit 0T00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padora 1 05 bubmuoreka [JOK
Ne 2 «Omnucanue nprcrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HanpaBiienus 1 myTH MaKpoO3BOJIIOLHH 1 bubmorexa HOK
P T p H https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoONINN 1
10 Hcropus xu3Hu Ha 3eMIle U METOBI €€ 1
W3Y4YEeHUS
1 I'Mnore3sl NPOUCXOXKIACHUS KU3HU HA 1 bubnuorexa [IOK

3emiie

https://m.edso0.ru/863eab5a6



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

PazButue xxu3HM Ha 3emMIie IO 3pam U

bubmuoreka [JOK

12 nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATarbl YBOJTIOIUN
PacCTUTEIBHOTO U JKUBOTHOT'O MHPA.
13 [Ipaktuyeckas padora Ne 1 ((HSZ’HGHHG 0.5 Eggg?/(;;.ee%ii?ﬁ%geagbc
HCKOIIaeMbIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJIJICKIIHSX)
14 CoBpeMeHHasi CUCTeEMa OPraHUuYECKOTO bubnuoreka [JOK
MuUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsl) bu6moreka [IOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJMH SBOJIOINH YETOBEKA
18 UYenoseueckue pacbl ¥ IPUPOIHBIE bubnuoreka [JOK
aJlanTaIiy YeIoBeKa https://m.edsoo.ru/863eaea?
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA
3emien
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHUS U YKOJOTHIECKUE bu6mmoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
Abuotnyeckue dakrtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruyeckue
29 0COOEHHOCTH PACTCHHI M3 Pa3HBIX MECT 05 bubmuoreka [JOK
oOutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHUE cBETa HAa POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK
23 buomiieckne paxrops: https://m.edsoo.ru/863eb348
24 DKOJOTUYECKHE XapaKTePUCTUKH 05

nomynsinuu. [Ipaktuueckas padota Ne 2



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
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«[ToacU€T MIOTHOCTH NOMYISALUN Pa3HBIX
BUJIOB PACTCHHIN»

25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 E;Igg?/(;;ée%icﬂ)(.)rﬁl%%b 16
bubnuorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 https://m.e dsci.ru /863eb46a
27| uomonmcckns mupavman, Croticrsa ) Bubmorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccust
28 [IpupoaHbIe 3KOCHCTEMBI 1
29 AHTpPONIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuorexa [JOK
ouochepsl https://m.edsoo0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
B 1 B 10K
HeTOBEICCTEA https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6001IEHHE TEMBI 1
«Coo0111ecTBa ¥ SKOJIOTUICCKUE CHCTEMbBI)
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHWK O MECT€ W POJH OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMECHHOU
€CTECTBCHHO-HAYYHOH KAPTUHBI MHUPA W HAYYHOTO MHPOBO33PCHHS; O
BKJIQJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosiornu; (QPYHKIIMOHATHHOM TPAMOTHOCTH 4YEJIOBEKAa [UIS pEUICHUS
YKU3HEHHBIX 337124

YMeHHne packpbIBaTh COJACp)KaHUE OWMOJIOTHYECKUX TEPMHUHOB M TOHSTHM:
KW3HB, KJIETKa, OPTaHu3M; MeTabou3M (0OMEH BEIIEeCTB U MPEeBpalllCHHE
SHEPTHUH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas OpraHU3AIMsS >KUBBIX
CHUCTEM, CaMOBOCIIpOM3BeIeHUE  (PEmnpoayKIHsi), HaCIEICTBEHHOCTD,
U3MCHYUBOCTD, POCT U Pa3BUTUC

YMmenue wuznarate OHOJOTHYECKHE TeopuM (KJIETOYHas, XpOMOCOMHas,
MyrauuoHHas), 3akoHbel (I. Mennens, T. Moprana, H.1. BaBunoBa) u
yuyeHus: (0 IEHTpaXx MHOrooOpasusi W TMPOUCXOXKICHHUS KYyIbTYPHBIX
pacrennit H.W. BaBunosa), ompenenats TpaHHIBI UX MPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO TMO3HAHUS B OMOJIOTHH (HAOIIOICHHE
Y OIMCAaHWE J>KHUBBIX CHCTEM, IPOIECCOB W SBIICHUH; OpraHu3amus u
MPOBEJICHUE OHMOJOTUYECKOTO SKCIICPUMEHTA, BBIJIBHIKCHUE THIIOTE3bI;
BBISIBJICHHE 3aBUCUMOCTH MEXTY UCCIICAYEMBIMH BEIIMYNHAMH, OOBSICHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHHA, TCOPHH H
3aKOHOB, YMCHHE JejaTh BBIBOJBI Ha OCHOBAaHUU  IOJYYCHHBIX
pe3yIbTaTOB)

YMeHue BeIICATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9yKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; 0COOEHHOCTHU
IpoleccoB OOMEHa BEIIeCTB M MPEBPALllEHUs] DSHEPTUU B  KIETKE,
(dboTOCHHTE3a, MIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOJOTBOPEHHUS, PAa3MHOXKEHUS, WHAUBHUIYaIbHOTO
pa3BUTHUA OpraHu3Ma (OHTOT'eHE3)

YMeHue npuMeHsTh MOJIy4YeHHbIC 3HaHUS A OObSICHEHUS OMOJIOTHYECKUX
NPOILIECCOB M SIBJICHHWH, JUIS NPUHATHA MNPAKTHYECKUX peIIeHUNd B
IIOBCEIHEBHOM JKM3HM B IeIIX oOecreueHus Oe30IacHOCTH CBOEro
3I0pOBbSI U 3/0POBbS  OKPYXKAIOIIMX JIIOJCH, COOMIOJCHHUS HOpPM
rPAaMOTHOTO TOBEACHUS B OKPYXKAIOIIEW NPUPOJHOU Cpele; MOHUMAaHUE
HEOOXOMMOCTH HCTIOb30BAHMS JOCTHKEHHI COBPEMEHHOUW OMOJOTHH U
OMOTEXHOJIOTH ISl pAIlMOHATBHOTO MPUPOIOTIONB30BaAHUS

YMmenue peuiatb S3JIEMCHTAPHBIC TCHCTUYCCKHUE 3aJa4Yhd HA MOHO- H
,Z[I/IFI/I6pI/I,[[HOG CKpCIIMBAHUEC, CLCIJICHHOC HACICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA i1 MPEACKA3aHUA HACJICAOBaHUA
IIPHU3HAKOB Y OPraHUu3MOB

YMeHue BBHINOJHATH Ja0OpaTOpHbIE W MpaKTHUYeCKue paboThl, coOMI0NaTh
IpaBujIa Mpu padoTe ¢ yueOHbIM U J1a00paTOPHEIM 000PYI0BAHUEM




YMeHHe KpPUTHUYECKH OLEHHBATh M HMHTEPIPETUPOBATh HH(OpMAIIIO
OMOJIOTUYECKOTO COJEP)KaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3
paznuuHbiX ucToyHMKOB (CMMU, HayyHO-HIONyJsipHBIE MaTepHallbl);
STUYECKHE aCHEeKThl COBPEMEHHBIX UCCIEIOBAaHUN B OMOJIOTHUH, MEIUIIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3maBaTh COOCTBEHHBIE ITHMCHMEHHBIE M YCTHBIC COOOIICHHS,
0000mmass  OMOJOTUYECKYI0O HH(POPMAIUI0 M3 HECKOJBKUX HCTOYHHKOB,
IrPaMOTHO MCIOJIB30BaTh MOHATUHHBIN armapar OMOJIOTUU

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUW O MECTE€ U POJU OUOJIOTHU B CHCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KAapTUHBI MHUpPa U HAyYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHUHCKHX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruy; (QyHKIMOHAIBHOW T'PAMOTHOCTH YeJNOBEKa [UIsl pelleHus
YKU3HEHHBIX 3aja4

YMeHue packpeiBaTh coAepKaHHE OHMOJOTMYECKHX TEPMUHOB U TMOHSATHI:
BHUJI, TOMYJALHKSA, TE€HO(OHA, SBOJIONMS, IBWXKYIIHE CHIbI ((PaKTOpHI)
SBOJIIOLIMM,  MPUCIOCOOJEHHOCTh  OPraHW3MOB,  BHJI000pa3oOBaHHE,
9KOJIOTUYECKUE  (DAKTOPBI, 3KOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTHI,
pPEeNyLEHThl, LEeNU MHUTaHWs, HKOJOrMYecKkas MUpaMuaa, OUOTeOolLEHO3,
ouocdepa

YMmenue wuznaraTb OHOJOTHYECKHE TEOpUHU (SBONIONMOHHAs Teopus Y.
JlapBuHa, cCUHTETHYECKasi TEOPUs ABOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoasimeBoro cxoactea K.M. bapa, uepenoBanus riaBHbIX HampaBlieHUI
u mnyreir sBomonmu  A.H. CeseprioBa, yuenumss o Ouochepe B.H.
Bepnazackoro), ompenenste TpaHUIBl HUX MPUMEHUMOCTH K JKUBBIM
CUCTeMaM

YMeHue BlaieTh METOAaMU HayYHOTO MO3HAaHUs B OMOJoruH (HaOIroIeHe
¥ OIKMCAHWE JKUBBIX CHUCTEM, IPOLECCOB M SBJICHUW; OpraHu3amus W
NPOBE/ICHUEC OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIJBH)KCHUE THUIIOTE3bI,
BBISIBJICHHE 3aBHCHUMOCTH MEXKIY MCCIICyeMbIMH BETMYMHAMU, OOBSICHECHHE
HOJIYYCHHBIX PE3YJIbTaTOB, MCIIOJL30BAHHBIX HAYYHBIX TMOHSATHH, TCOPUN U
3aKOHOB;, YMCHHE JIeJlaTh BBIBOJIBI Ha OCHOBAaHHMU  MOJYYCHHBIX
pe3yIbTaTOB)

YMeHHne BBIJICHATH CYHICCTBCHHbBIC IPU3HAKU CTPOCHUA OMOJIOTHYECKUX
0OBEKTOB: BUJIOB, HOHYHHHHﬁ, npoaAyucHTOB, KOHCYMCHTOB, PCAYLICHTOB,
6HOF€OH€HO3OB N OKOCHCTCM, 0COOCHHOCTHU mpouecCcoB HacCJIeICTBEHHOM
HU3MCHYHNBOCTH, €CTCCTBCHHOI'O 0T60pa, BI/I,Z[OO6p2130BaHI/I$I,
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3mMoB, JEHCTBUSA AKOJIOTHUECKUX (I)aKTOpOB Ha
OpraHu3MbI, IIEPEHOCA BCIICCTB W IIOTOKA OSHECPruu B SKOCUCTEMAX,
AHTPOIIOTCHHBIX W3MEHEHUH B OKOCHCTEMaAx cBoOE MCCTHOCTH,
KpYroBopoTa BCIICCTB U OMOreOXUMHYECKHUX IMUKJIOB B 61/10C(pepe

YmMmenue MNPUMCHATH IOJIYYCHHLIC 3HAHUSA JI1 0OBSICHEHHUSI OMOJIOTHYECKUX
IIpoLEeCCOB U HBHCHHﬁ, AJId TPUHATHA  TPAKTUYCCKUX peLHeHI/Iﬁ B




MOBCETHEBHON JKM3HM B IMEIsIX oOecredeHuss Oe30MacHOCTH CBOEro
3M0pOBBbSI U 3[0POBbS  OKPYXAIOIIMUX JIOACH, COONMIOACHUS HOPM
FPAaMOTHOTO TOBEACHUSI B OKPYXKAIOIIEH MPUPOJAHOU Cpele; MOHUMAaHUE
HEO0OXO0IMMOCTH UCTIOIB30BAHUS JOCTHUKCHHUI COBPEMEHHOW OMOIOTHH ISt
palMOHAIBLHOTO MPUPOAOTIOITH30BAHUS

YMeHue peuiath 3J€MEHTapHble OMOJOTUYECKHE 3a/1a4H, COCTABIISITh CXEMBbI
NEPEHOCA BEIIECTB U DHEPTHH B IKOCUCTEMAX (1IeTIH TUTAHMS])

YMeHne BBHIOJHATH Ja00paTOpPHBIE W MpPaKTHYECKUe paboThl, coOMI0NaTh
npaBuiIa Mpu paboTe ¢ y4eOHBIM 1 JIAOOPATOPHBIM 000PYIOBaHHEM

YMeHne KpUTHUYECKH OLEHUBATh WM HMHTEPIPETUPOBATh HH(OpMAIIIO
OMOJIOTHYECKOTO COJEP)KAaHUS, BKIIIOYAIONIYIO TCEBJAOHAyYHbIE 3HAHUS W3
paznuuHbix ucroyHukoB (CMMU, HayyHO-HONyJsipHbIE MaTepHalbl);
paccMarpuBaTrh IJ100alIbHBIE IKOJIOTUYECKHE MPOOJIIEMbl COBPEMEHHOCTH,
(hopMUpPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITUIO
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YMeHue co3naBaTh COOCTBEHHbBIE IHMCBMEHHBIE M YCTHBIE COOOIIEHHS,
000011ast OMOJIOTHYECKYI0 HWH(OpPMALUI0 W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCIOJIh30BATh MOHATHWHBINA anmapar OHOJIOTHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

1

buonorus kak Hayka

1.1

buomornss — Hayka o kuBOH mpupone. Pomp Oumomormum B QopMHpOBaHUH
COBPEMEHHOM HayuHOH KapTuHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Metopl 1MO3HAHUS JKUBOM MNpUPOAbl (HAOMIOAEHUE, OSKCIEPUMEHT, OIIMCAHHE,
W3MepeHue, Kiaccuukanus, MOAeTMPOBAHNE, CTATHCTHYECKasi 00padOTKa TAHHBIX)

2

JKuBrIe cucTeMBI M HX opraHusanusa

2.1

XKusble cuctembl (OMOcHCTEMBI) Kak MpeAMeT u3ydeHust Ouosoruu. CBolicTBa
OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHM opraHuzaluu  OMOCHCTEM: MOJIEKYISPHO-T€HETUYECKUH, KJIETOYHBIH,
OpraHU3MEeHHbIN, MOMYJISIIUOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi

3

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH  COCTaB  KIETKA. XHUMHWYECKHE  AJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpO3JIEMEHThl. Boia u MuHepanbHbie BemecTBa. OyHKIIMU BOABI 1 MUHEPATbHBIX
BemecTB B kKieTke. [logaepxanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHHe O€nKoB. AMHHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3zamenuMble M 3aMEHMMBbIE aMHUHOKHUCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpHI O€IKOBOI MOJIEKYIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenKkoB. buonornueckue GpyHKIM OEIKOB.
depmeHTH — Onosiorndeckue Katanu3aTtopbl. CTpoeHne (pepMeHTa: akTUBHBIA IIEHTD,
cybcrpatHas crienuduaHocth. Kodepmentsl. Buramuabl. Otianuus GepMeHTOB OT
HEOPraHMYECKUX KaTaJlu3aToOpOB

3.3

VYrneBoapl: MoHOcaxapuabl (TJIFOKO3a, pub03a H JAe30KCHpPH003a), TUcCaXapuIbl
(caxapo3a, JaKTo3a) M TOJHCAaxXapuabl (Kpaxmal, TJHKOTeH, IEJUTII03a).
buonornyeckne GyHKIIUU YTICBOIOB.

Jlunuaer: TpUraunEepuabl, crepounbl, dochommmuabl. ['mapoduasHO-THAPOPOOHEIE
cBoiictBa. buosornveckue QyHkimm nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB H
JIUIHJIOB KaK HCTOYHUKOB SHEPTUU

3.4

Hykneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpBHI HYKJIEMHOBBIX
kucnotT. Crpoenue u pyakiuu JHK. Crpoenne u ¢pynkuuu PHK. AT®: crpoenue u

GbyHKITIN

3.5

]_II/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHU. MeTto bl N3Y4YCHHS KIICTOK

3.6

Knerka kak menoctHas >xuBasg cucrema. OOme MpU3HAKU KIIETOK: 3aMKHYTas
HapykHas MmeMOpaHa, MoJekyibl JIHK kak reHetndeckuil ammapar, CUCTEMa CHHTE3a
Oeinka

3.7

Tunbr kneTok: sykapuoTHyecKass W THpokapuoTudeckas. OcoOEHHOCTH CTpOEHUs
npoKapuoTHuecko  kieTku.  Kierounas — crenka — Oakrepuil.  CrpoeHue
9YKapHOTHYECKOH KieTkH. OCHOBHBIE OTIIMYMSI PACTUTEIBHOMN, dKUBOTHONH M I'PpUOHOM
KJIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAINKC, UX (DYHKLIHH.
[TnazmaTnueckas MemOpaHa, e€ cBoiicTBa U (pyHkuuu. LluTormasma u €€ opraHoupl.
OnHoMeMOpaHHBIE OpraHOMJIbI KIETKH: sHaomiIa3Matnueckas cerb (OIIC), ammapar
l'ompmxu, sm3ocomel.  IlolyaBTOHOMHBIE  OpPraHOMABI  KJIETKH: MHUTOXOHJIPHH,
mnacTuapl.  IIpoucxokaeHHe  MHUTOXOHAPUH M IUIacTMA.  Buael  mmacTtun.




HememOpanHbie OpraHouabl KISTKH: PHOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH,
KIyTUKHA. DYHKIIMM OpraHOUJI0B KIETKHU. BrirroueHus

3.9

Anpo — perynsatopHelii 1HeHTp kieTku. CTpoeHue sjpa: saepHas 000J0YKa,
KapUOILIa3Ma, XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10

Tpa"cnopT BEMECTB B KIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH

4.1

OOmen BemecTB, wid MeTabomu3M. AccuMwWisinusg (TUTACTUYECKUH OOMEH) u
TUCCUMUIISIIUS  (PHEpPreTUYeckuii OOMEH) — JIB€ CTOPOHBI E€IMHOTO Mpolecca
MeTtabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOQHBIA W reTepoTpodHbii. Poib
(bepMeHTOB B 0OMEHE BEIIECTB M MMPEBPAIICHUH SHEPTUHU B KIIETKE

4.2

®otocunre3. CBeroBas um TemHOBasi (a3el ¢orocuHTe3a. Peakuum ¢oTocuHTe3A.
OddexTuBHOCTH (POoTOCHMHTE3a. 3HA4YeHHE (POTOCHMHTE3a [UIsl JKU3HU Ha 3emile.
Brusaue ycnmoBuii  cpembl Ha  (DOTOCHHTE3 U CHOCOOBI  MOBBIMICHUS €O
MPOTYKTUBHOCTH y KYJIBTYPHBIX PACTCHHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIINE OaKTeprn. 3HaUYCHUE XeMOCUHTE3a IS )KU3HU Ha
3emiie

4.3

DHepreTuyeckuii OOMEH B KJETKe. PacmieruieHne BemecTB, BBIJCIICHHE U
AKKyMYJIMPOBaHUE DHEPTUM B KJIETKE. DTambl SHEPTETHYECKOro oOMeHa. [ rKomu3.
bpoxenune u ero Buabl. KuciaopomHoe oxucieHue, WIH KJIETOYHOE JIbIXaHUE.
D hEeKTUBHOCTH PHEPrETUIECKOTO 0OMEHA

4.4

Peaknun matpuunoro cuHTe3a. ['enermueckas wHpopmarusa u JIHK. Peamuzamms
TeHEeTHYeCKOW WHGOpMAIMK B KJICTKE. [ eHEeTHYeCKWHd KO M €ro CBOWCTBA.
Tpanckpunuus — wmatpuunbii cuHTte3 PHK. Tpancmsmus — OwocuHTe3 Oenka.
Konupoanne amuHOKHCIOT. Posib pubocom B OnocuHTE3€e OCiika

4.5

Hexnerounsie ¢opmbl kxu3Hu — Bupychl. Mcropust otkpbeiTusi BupycoB (/.M.
WNBanoBckmif). OCOOCHHOCTH  CTPOCHUS W KU3HEACATCIBHOCTH  BHPYCOB.
baktepuodaru. bonesnu pacteHuii, KUBOTHBIX U YEIOBEKA, BHI3bIBAEMbIE BHPYCAMHU.
Bupyc nmmynonedunura yenoseka (BIY) — Bo30oymutens CIINa. [Ipodunakruka
pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUI

Pasmuoskenue u HHIUWBUAYAJIBHOC PAa3BUTHUC OPraHU3MOB

5.1

Kiterounslii nuKII, WM XU3HEHHBIA UK KiaeTkd. MaTepdaza u muto3. [Iporeccsr,
npoTekaromue B uHTepdasze. Permkanus — peakuuwss marpudydoro cuHteza JIHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIH HabOp — KapuoTun. JIUIUIOWTHBIA |
TarIONHBI  XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTonormueckue OCHOBBI
Pa3MHOKEHHS U UHAUBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.

JHenenne kierkn — muto3. Ctagun mMurosza. llpouecchl, mpoucxoasiue Ha pa3HbIX
CTausAX MHUTO3a. bronorudeckuii cMbIC MUTO3a

5.2

(DOpMLI Pa3MHOKCHHA OPraHu3MOB: Oecrioyioe M IIOJOBOE. Bugasr 0ecI0JI0ro
Pa3MHOXCHUAL JACJICHUC HaABOC, IIOYKOBAHHC OAHO- H  MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BETCTATUBHOC PA3MHOXKXCHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHUEC
OpPraHu3MoOB, €0 3HAYCHUEC UIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECHOJIOrO.
Meito3. Cranuu meiiosa. IIponeccsl, npoucxonsamme Ha cragusx meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosnornueckuii cMbIci M 3HaUEHUE Me03a

5.4

l'ametorenes — mporiecc 00pa3oBaHUs TMOJIOBBIX KJIETOK Y JKUBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKH U SUYHUKH. OOpa3oBaHUEe U Pa3BUTHE MOJOBBIX KIETOK — raMeT
(cmepmaTo3ou, SHIEKIeTKa) — crepMaToreHe3 u oorere3. OCOOEHHOCTU CTPOCHHUS
SIMIIEKJIETOK U ciepMaTto3ouioB. OmnogorBopenue. [lapreHorenes




5.5

NunuBuayanbHOe pasBuTHe (OHTOTCHE3). DMOPHOHAIBLHOE Pa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE,
racTpyssus, OPraHOTEHE3. [MocTamOproHaTBHOE pa3BuUTHE. Tumnsl
MOCTAMOPHOHAIBHOTO Pa3BUTHSL: MPSAMOE, HENpsIMoe (JIMUMHOYHOE). BrusHue cpens
Ha Pa3BUTHE OPraHU3MOB; (PaKTOPHI, CTIOCOOHBIE BbI3bIBATh BPOKIEHHBIE YPOJICTBA.
Poct u pazButne pacrenmii. OHTOTCHE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMCHH,
CTaauu pa3BHUTHA

HaCHeILCTBeHHOCTB 1 USMCHYMBOCTb OPraHn3MOB

6.1

[Ipeamer m 3amaum reHetuku. Mcropust pasBUTHsA T€HETHKU. BKiaa poCCHHCKUX H
3apyOEKHBIX YIEHBIX B Pa3BUTHE T€HETHKH. MeTOIbI TeHETHKH (THOPUI0TOT HUECKHH,
LUTOTEHETUYECKUM,  MOJIEKYJIIpHO-TeHeTH4eckuil).  OCHOBHBIE = T'€HETHYECKHE
noHsATHs. ['eHeTndeckas CHMBOJIMKA, HCIIOJIb3YEMasl B CXEMax CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH  HACJIeJIOBaHHWS IPU3HAKOB, YyCTaHOBJICHHbIE [. MeHmenem.
MoHOTHOpUIHOE CKpeIIUBaHue. 3aKOH eMHO00pa3us TMOPUIOB IMIEPBOTO TIOKOJICHHSL.
[IpaBuno nomMuHMpOBaHUS. 3aKOH pACLIEIUIEHUS TPU3HAKOB. [ MIIOTE3a YUCTOTHI
ramert. [loJIHOE ¥ HETMOJIHOE TOMHUHHPOBAHWE.

JluruOpuiHOoe CKpeliuBaHUe. 3aKOH HE3aBUCHMOIO HACJICIOBAaHUS IIPU3HAKOB.
[{uTtoreHeTH4ecKkne OCHOBBI  JAUTHOPUIHOTO  CKPEIIMBAHUSA.  AHAIM3UPYIOIIEE
cKkpemuBanue. VCrosib30BaHNEe aHAM3HPYIONMIETO CKPENIUBAHUS IS ONpEACTICHUS
T€HOTHIIa 0COOU

6.3

CuerieHHoe HacienoBaHue mnpu3HakoB. PaGora T. MopraHa Mo CHEMIEHHOMY
HacJieJoBaHUIO reHoB. HapylieHue cremnyieHusi TeHOB B pe3yjbTaTe KPOCCHHIOBEpA.
XpOMOCOMHAs TeOpHUs HACIIECTBEHHOCTH. | eHeTHYeCcKue KapThl.

l'eneruka mona. XpOMOCOMHOE OINpEIEICHHE TMoJla. AYTOCOMBI U  TIOJIOBBIE
XpoMocoMbl. ['omMorameTHble U reTeporameTHble oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLICTNIEHHBIX C M0JIOM

6.4

H3menunBocTh. BUIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacJIeACTBEHHas. Poib
cpenbl B HEHACJIEICTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHUKA MOJIUPUKAIMOHHOMN
W3MEHYUBOCTH. BapwamnvoHHBI psin W BapuanmoHHas KpuBas. Hopma peakuum
npusHaka. KoJMuecTBeHHbIE M KAauyeCTBEHHBIC IPU3HAKM W WX HOpPMa PEaKIIHH.
CBoiicTBa MOAM(PUKAIMOHHON H3MEHUNBOCTH

6.5

HacnenctBennasi, wWiaM  reHOTUINMYECKas,  W3MEHUYUBOCTb.  KomOuHaTuBHas
M3MEHUYUBOCTb. Mel03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM U3MEHUMBOCTH.
MyranuonHas u3MeH4YMBOCTh. Kiaccudukanus MyTaluii: reHHblE XPOMOCOMHbIE,
reHoMHble. YacToTa W HOpUUMHBI MyTaluil. MyTarennsie ¢GakTopbl. 3aKOH
TOMOJIOTHUECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.M. BaBunosa

6.6

I'enetnka uvenoseka. Kapuorun demoBeka. OCHOBHBIE METO/bl I'€HETUKH YeEJIOBEKa:
reHEaJIOrHYCCKHIA, OJIM3HEIIOBBIH, LIUTOTCHETUYCCKUI, OMOXUMHUYCCKHIA,
MOJIEKYIsSIpHO-TeHeTndeckuil. CoBpeMeHHOe OIpe/ieieHre TeHOTHIIA: IOJTHOTEHOMHOE
CEKBCHUPOBAHUE, TI'E€HOTHIIMPOBAHHE, B TOM uuciae ¢ mnomomisto [II[P-anamm3a.
HacnencrBennele  3a00JIcBaHMS  YeJOBEKa: TeHHBbIE O0OJE3HHM, OOJIE3HU C
HACJIEICTBEHHOU MPepacioiokKeHHOCThIO, XPOMOCOMHBIE 0oJe3Hu. ComaTHueckue u
reHepaTUBHbIE MyTauuu. [IpuHIMIBI 370pOoBOro 00paza JKU3HU, AMATHOCTUKH,
NpoQUIAKTUKH ¥ JIEYEHUS TeHeTHYecKux Ooje3Hed. Meauko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKON TEHEeTUKH B NPEAOTBpPALICHUU U
JICUCHHH T€HETUUYCCKHUX 3a00JICBaHMI YEeIIOBEKA

CeJ'IeKLII/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeJ'IeKLII/IH KaK HayKa " IIpoIecCC. 3apO)KI[eHI/Ie CeIIEKIIMM U JOMECTUKaIus. YUYeHUe
H.N. BaBuiosa o LHCHTPpAaX IMPOUCXOKACHUA U MHOTOO6paBI/I$I KYJIBTYPHBIX paCTCHHﬁ.




L{eHTpBl NPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOPO/JIa, IITAMM

7.2

CoBpemeHHbIE METOJbl CeleKUMu. MaccoBbli W HHIMBUAYaAJIbHBI OTOOpPHI B
CeJIGKIMM pacTeHud U KuBOTHbIX. OIleHKa »3KcTepbepa. biauskoponcrBeHHOE
cKkpeuiBanue — uWHOpuAWMHT. Ywucras nuHUSA. CKpelMBAaHWE YHUCTHIX JIMHUM.
I'erepo3uc, unu rubpugHas cuia. HepoacTBeHHOe cKpeliMBaHUE — ayTOPUIUHT.
Otnanénnas rudpumusanus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 M IOJIydeHHe
MOJIMIIIIOUIOB. JloCTHKEHMSI CENIEKIIMU paCTEHUH, d)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buortexHonorus kak oTpaciab IPOM3BOJACTBA. ['€HHAas MHXKEHEpHs. DTalbl CO3/aHus
pexomOunantHort JIHK w TpaHcreHHbIX opraHu3MoB. KiieTouHass HHKXEHEPHs.
Kiterounsle KynbTypel. MUKpOKJIOHAJIBHOE pa3MHOXKEHUE pacTeHHi. KiionupoBanue
BBICOKOIIPOJTYKTUBHBIX ~ CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H
strudeckue nmpodnemsl. 'MO — reHeTnuecku Mo IMGUIIMPOBAHHbBIE OPTraHU3MBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHHL.

CeuzetenscTBa 3BoMonuy. [laneoHToNMOrMYECKHE: MOCIE0BATEIBHOCT TOSBICHHS
BHJIOB B TAJICOHTOJIOTUYECKOM JIETONUCH, TIepexoaHbie (Gopmbl. bruoreorpadudeckue:
CXOACTBO M paznnuue ¢ayH u (Iop MaTEpPUKOB M OCTPOBOB. DMOPHOJIOTUYECKUE:
CXOACTBA MW pa3jIndnsid 3M6pI/IOHOB Pa3HBIX BHUJOB IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-
aHaTOMHYECKHE: TOMOJIOTHYHBIC, aHAJOTHYHBIC, PYIUMEHTApHBIC OPraHbl, AaTaBU3MBI.
MonekynspHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX META00INYECKHUX ITYTEH Y BCEX OpPraHu3MOB

1.2

OpomonmonHass teopuss Y. [lapBuna. [lpeanochulku BO3HMKHOBEHMS JTapBHUHU3MA.
JIBuKyIire CHIbl 3BOJIONUHM BUIOB Mo JlapBuHYy (M30BITOYHOE pa3MHOKEHUE INPU
OTPaHUYEHHOCTH  PECypcoB, HeompeaeiaéHHas  HM3MEHUMBOCTh, Oopbba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckas teopuss odBomonuun (CTD) W OCHOBHbIE €€  TIOJIOKCHHSL.
MuxkposBostornus. [lomymnsius kak equHuIa BUAa U 3BOJIOLUN

1.4

JIBukymue cuiibl ((pakTophl) SBOITIOLHUH BUAOB B MpUpoie. MyTallMOHHBIN poLecc U
KOMOMHATHBHAs U3MEHUYUBOCTH. [lonmymsiionHbie BOJIHBL U Apeid reHoB. M3onauus u
murpanusa. EcrectBeHHblifi oTOOp — HampaBisitormii ¢akrtop sBomoonud. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB  KaK  pe3yibTar  dBojtonuu.  [Ipumepsl
MPUCTIOCOOTIEHUH Y Opranu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun u Bumoo6GpaszoBanue. Kputepun Buma. OcHoBHbIE (DOpMBI BHA000pa30BaAHMUS:
reorpaduueckoe, 3K0JI0rH4ecKoe

1.5

MaKpOBBOJ'HOI_II/IH. cDO]I)MI:I 9BOJIIOIIUH q)HHeTI/I‘leCKaSI, AUBEPICHTHAsA, KOHBCPTCHTHAA,
TapaJiieJibHasl. H606paTI/IMOCTL OBOJIIOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHay4yHble INPEACTaBICHUS O 3apOXKACHUM JKM3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHUS )KM3HU Ha 3emiie: aOHOreHe3 U MaHCIepMus. XUMHUECKasi SBOJTIOLHA.
OKCIIEpUMEHTAIBHOE MOJATBEP)KICHUE XMUMHUYECKON 5BoyionMH. HawanbHble 3Tanbl
6uonornyeckoit sBomoruu. I'unoreza PHK-mupa. IlepBble KIETKH U UX HBOJIOLMSL.
PopMHUpPOBaHHME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emse mo s3pam u nepuongaM. Karapxel. Apxeiickas u




nporepo3oiickass 9pbl.  [lanmeos3olickas 23pa u €€ TMEpUOIbl: KEMOpPHUIMCKHIA,
OPJAOBUKCKHM,  CHIYPUHUCKUH,  JEBOHCKUWA, KaMEHHOYIOJIbHBIM,  MNEPMCKHM.
Me3so30iickas 3pa U €€ Meproibl: TPUACOBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ mepuobl: MajleOreHOBbIM, HEOT€HOBBIM, AHTPOIIOTEHOBBIN.
XapakTepucTuKa KIIMMaTa 1 T€0JOTHYECKUX MpoiieccoB. OCHOBHBIE 3TAIbl SBOJIOLUN
PaCTHTENHLHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHW W IKUBOTHBIX.
[TosiBneHue, paciBeT U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema  OpraHM4YeckKoro MHUpa Kak OTpakeHue HBojitouud. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB

24

OBOJIIOLMS 4eloBeKa. AHTpPOIOJIOTHA Kak Hayka. Pa3BuThe mpencTaBieHU o
MIPOUCXOXKICHUH YesoBeka. MeTo il u3ydeHus anTponoreHesa. CxocTBa U pazandus
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHE YEIIOBEKA.

JBuxymue cuibl (akropbl) aHTpomnoreHesa. HaciencTBeHHass M3MEHUMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, U3TOTOBJIEHUE OPYAUM TpyAa,
MBIIIIJIEHHE, PeUb

2.5

OcHOBHBIE CTaJMM ¥ BETBU 3BOJIIOIIMY YEJIOBEKA: aBCTPAJIONMUTEKH, UeloBek ymenbli,
UYenosek npsamoxoasamuii, YemoBek HeaHaepTaibekuil, Yenosek pasymubii. Haxonkn
MCKOIAeMBIX OCTAaHKOB, BpPEeMs CYIIECTBOBaHHMsSI, 00JACTh PacHpOCTpPaHEHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 >KM3HH, OpyAus

2.6

UYenoseueckue packl. OcCHOBHBbIE OOJbIIME pachl: €BponeoujHas (eBpasuiickas),
HEerpo-aBCcTpajouHas (3KBaTOpHaJIbHAsI), MOHTOJIOMAHASA (a3MATCKO-aMEpUKaHCKas).
UepTel NpHCTIOCOOIECHHOCTH TMPEACTaBUTENECH 4YEIOBEYECKUX pac K YCIOBUAM
cymectBoBanus. EnuHCTBO "enoBedyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXarolas cpeia

3.1

DOKOJIOTHSI Kak Hayka. 3aJayd W paslielbl SKOJOTHMU. MeTOoNbl 3KOJIOTrHYeCKUuX
HccaeAoBaHUN. DKOJIOTHYeCKoe MHupoBo33peHue. Cpenbl OOMTaHHMS OpPraHU3MOB:
BOJIHAs, HA36MHO-BO3AYIITHAS, TOYBEHHAS, BHYTPUOPraHU3MEHHAas

3.2

DKOJIOTHYECKHE (dhakTopsI. Knaccuduxarus AKOJIOTHYECKUX (hakTopoB:
abnoTHueckue, OMOTUYECKUE U aHTPOTIOTeHHBIC. J[eiCTBUE IKOJOTHYECKUX (PaKTOpOB
Ha OpPraHU3MBbI

3.3

AbGuotuueckue (akTOpbl: CBET, TEMIepaTypa, BIAKHOCTb. {DOTONEPUOAN3M.
[IpucnocobaeHust OpraHu3MoB K JIeHCTBUIO abnoTHYecKuX (akTopoB. buonoruyeckue
PUTMBI

3.4

buotnueckue (¢akropsl. Buapl OMOTHYECKMX B3aUMOJEHCTBUIN: KOHKYpPEHLHS,
XMIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHcAlu3M  (HaxJIeOHUYECTBO,
KBapTHUPAHTCTRBO), aMeHCalIi3M, HEHUTpaIHU3M. 3HaueHue OMOTHYECKHUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPpUCTUKHU TIOITYJISALIUH. OcHOBHBIE TTOKa3aTelIN MOMmyJIAIUH:
YUCJICHHOCTb, IINIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTb, MPHUPOCT, MUI'pALIU.
I[I/IHaMI/IKa YHUCJIICHHOCTHU IOMYJIAIIUA U ec peryisanugd

COO6H_[6CTBE[ 1 3KOJOT'MYCCKHUEC CUCTEMBI

CoobmecTBO  opraHusmMoB — OuonieHo3. CTpykTypsl OHOIIEHO3a: BHJOBas,
IIPOCTPAHCTBEHHAs, Tpoduueckas (nuiienas). Buapl-nomuaanTel. CBsi3u B OHOLIEHO3€E

4.2

DKkonoruveckre cuctembl (dkocuctemsl). [lonsaTue 06 skocucTemMe U OHMOTeoleHO3e.
OYHKIMOHATIBHBIE  KOMIIOHEHTHl ~ 3KOCHCTEMBI:  NIPOJYLEHTHI,  KOHCYMEHTBHI,
penyneHTsl. KpyroBopoT BemIeCcTB M MOTOK JHEPrUU B dKOocUcTeme. Tpoduueckue
(nmuimeBbie) ypoBHU 3KocucTeMbl. [TumeBbie menu u cetu. OCHOBHBIE MOKa3aTeln
OKOCUCTEMBI: OHoMacca, MPOAYKIUS. OKOJOTHYECKHE TMUPAMHIBL: TPOAYKIUH,




YHCICHHOCTH, OuoMacchl. CBONCTBA HKOCHCTEM: YCTOWYMBOCTB, CAMOPETYJISIHA,
passutue. Cykueccus

[Ipupoansle 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOIO WM
LIMPOKOJIMCTBEHHOIO JIeca.
AHTpPOIIOTEHHBIE SKOCUCTEMBL. ATpo3KocucTeMBbl. YpOo3kocucTteMsl. buonoruueckoe

4.3 1 XO35HCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHCTEM.
buopasnooOpasne  kak  dakrop  ycrodumBoctH  3kocucreM.  CoxpaHeHue
OHOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie
VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 0uochepsl.
XKusoe BemectBo um ero ¢yakuuu. OcobeHHOCTH OMOCHEphl Kak TI00aIBHOMN
4.4 | skocuctembl. JluHamuyeckoe paBHOBecMe U oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOTEOXMMHUYECKUE IUKIIBI AJIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH
UenoseuectBo B Ouochepe 3emun. AHTpPONOTEHHBbIE HU3MEHEHHsT B Oumocdepe.
45 ['moGanbHBIE SKOJTOTUYECKUE TPOOITEMBI.

OcHoBa palMoHaIbHOIO YIPABJIECHUS MPUPOJAHBIMH PECYPCAMH U UX HCIOJb30BaHUE.
JlocTrxkeHus: OMOJIOTUH U OXpaHa IPUPO/IbI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

buonorus. O6mas 6uonorus, 10 knace/ CuBornazos B.U., Araponosa N.b., 3axaposa E.T.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»

METOANYECKUE MATEPHUAJIBI IS YUUTEJIA
1.B.C.Poxnos. TemaTnueckuii U UTOrOBbIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX paboT. brosorus.
10 xnacc.

2. llIsenos. buosorus. O61as 6mosnorus 10-11 ximaccsl.
3. O.IL. ynkuna. buonorus 6-11 xnaccel. [IpoBepouHbie TeCThI, pa3HOYPOBHEBBIC 3aJaHUSI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmnorexa IJOK https://m.edsoo.ru/







