Ilpunoswcenue Ne ___ x O0Il COO
Pabouas nporpamma
«buoJiorus» (6a30BbIi YPOBEHbD)
IHosicHuTebHAA 3aMICKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB 0OyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBEIITYCKHHUKOB, IOJIOXEHHS 00
00X MENsIX ¥ MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmrero obpazoBanus B Poccuiickoit denepannn, a TakkKe MOJ0KEHU O crienudrke OUOI0TuHy,
€€ 3HaueHWH B MO3HAHUU >KUBOU npupoasl oOecIieueHN I CYICCTBOBaHUA YCIOBCUYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTPENICIICHBI OCHOBHBIC ()YHKIIHH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Tporpamma o Omosioruu naét mpencTaBieHue O ensaX, 00 00me cTpareruu oOydeHus,
BOCITUTAHWS W Pa3BUTHA OOYYAIOIIMXCS CpeICcTBaMH ydeOHOTO TmpeaMera «buomorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJICpPKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO IOCIeA0BaTeIbHOCTh M3yYCHUsT YU4eOHOTO MarepHaia C
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OuoJIOTMH TakKe YUWUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ylibTaTaM oOydeHuss B (HOpMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBLHOM JNEATEIHHOCTH/YIECOHBIX NEHCTBHI 00YJarONIUXCs 0
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YPOBEHb) peaii30BaH MPUHIIHIT
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTcCs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMM  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEJICTaBICHU O 3740pOBOM o0O0pa3e JKU3HM U OEpeKHBIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONOTMYECKUX TEOpHUH, a TakKkKe
3HaHMUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWUOJIOTHM YAEICHO BHHUMAHUE HCIOJIb30BAHUIO MOJyYEHHBIX
3HAHWUI B IOBCETHEBHOM XKU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIE: TPODUIaKTHKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHS IKOJIOTUYECKHU IIETIECO00pPa3HOTO MOBEACHHS B OKPYXKAIOIIEH MPUPOJHON cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHoe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS UIsA: TO3HAHUS 3aKOHOB JKHUBOH MPHUPOJIHI,



¢dopmupoBanus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3o0macHOro obpasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IPUPOJIE U YETIOBEKY.

bonbimoe 3HaueHue OMONOTMS UMEET TaKXKE JJIs PEIIEHUS BOCIUTATENIBHBIX U
Pa3BUBAIONINX 3aJa4 CpelHEro o0uero oopa3oBanusi, conuanu3auuu odyyaromuxcs. M3yyenue
ouosorun obOecrnieunBaeT yCIOBUS Ui (dbopmupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOrMYECKUX 3HAHUN C MPEJCTaBICHUSMU U3 JAPYIMX Y4YEOHBIX IMPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUHN YIeOHOTO
npenmera «buosjorus» cocTaBWIM OCHOBY Ui ONpPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe O OUOJIOTHH.

OTt60p conepkanus yueOHOTO npeameTa «buoaorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: JOJKHbBI
OCBOWTH 3HAHUS U YMEHMsI, 3HaUMMBbIe Ui (JOPMUPOBAHUS OOIIEH KYyIbTYPHI, ONpPENEISIONINE
a/JIeKBaTHOE IIOBEJICHHE 4YEJIOBEKa B OKpYKaIOLed NpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpPOBaHUS
MPEJICTAaBJICHU O COBPEMEHHOM €eCTEeCTBEHHO-HAy4yHOW KapTMHE MHpa U ILIE€HHOCTHBIX
OpHUEHTAIMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OMOJIOrMYEeCKOro 00pa3oBaHHUsl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuajga B IporpamMmme Mo OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydeOHoro npenmera «buosnorus» BbIIENEHBI CIEIYIOLUUE COJAEpKATEIbHBIC JIUHUU:
«buonorus kak Hayka. MeToJpl HaydHOTO No3HaHUA», «KieTka kak Ouosiornyeckas cucTemMay,
«Opranusm Kak 6uonoruyeckas cuctema», «CucreMa ¥ MHOroo0Opaszue OpraHu4eckoro Mupay,
«OBOJIIOLIHS KUBOH MPUPOIBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromuMHUCs 3HAHUAMU O CTPYKTYpHO-(DyHKIMOHQJIBHOW OpraHu3ali HBBIX CHCTEM
pa3sHOro paHra u MpuoOpeTeHne yMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs a3 IMYHBIX KU3HEHHBIX POOIIEM.

JlocTikeHue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, MpaBMiaX, CIYXKAaIlUX OCHOBOW s (OPMHUPOBAHUS
IIPEJICTABICHUM O €CTECTBEHHO-HAY4YHOM KapTHHE MHpa, O METOJaX Hay4dHOro IIO3HaHMI,
CTPOCHHUH, MHOI0o0OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHM3alluu,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs I[M03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MYTSX Pa3BUTHs B OMOJIOTMHM HayYHBIX B3IJIS/0B,
U U NMOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydarouuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHUS OKPYXAIOIEro MHUpa *KHBOW MPUPOJBI Ha
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OHMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMW B TNPAKTUYECKOW JESITEIBbHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCITUTaHUE YOEKIAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEJOBEKOM JKHMBOW TPUPOIBI,
HE00X0AMMOCTH OepeKHOTO OTHOUICHUS K HEH, COOIIOEHUS AITUYECKUX HOPM IPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHHE LIEHHOCTU OMOJOTMYECKMX 3HAHWMM JUIsl MOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJbTYpPHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEAHEBHOM >KU3HHM JUISI OLIEHKH
MOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3JI0POBBIO, 000CHOBAaHHE U COOIFOICHUE Mep TPO(DUIIAKTUKH 32a00ICBaHHIA.

B cucreme cpennero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS 00S3aTENIbHBIM yUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHD.

Jlnst u3ydenusi OMOJIOTUH HA 0a30BOM YPOBHE CPEIHErO 0O0Iero oopa3oBaHusi OTBOIUTCS
68 gacon: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B HefIeN0).

COJAEP/KAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOILIECTBEHHBIMHU, TEXHUYECKHUMH U APYTHUMH
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4uHOU KapTUHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.

MerTo bl TO3HAHUS KUBOM MpHUpo bl (HAOII0AeHHEe, IKCIIEPUMEHT, ONMCAHKUE, U3MEPEHHUE,
KJ1accU(pUKaIus, MOJIeIUPOBaHUE, CTATUCTHUECKass 00paboTKa JaHHBIX).

JdemoHncTpauuu:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmomb3oBaHue pa3aMYHBIX METOJIOB TPHU H3YYCHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUMe KUBBIX
CUCTEM OT HEOPraHU4YEeCKOU MPUPOIBI.

CpoiictBa OumocucteM M HX pa3HoOOpasue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBI.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OPraHHU3AlMH >KUBOM
TIPUPOIBI».

O6opynosanue: moaens Mosekynsl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUH  cOCTaB  KJIETKH.  XUMHUYECKHE  OJJEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

@YHKIMU BOJbI M MHUHEPAIbHBIX BEUIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnMmsbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OETKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIIMN OETKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatnas  crnenuduuHocts. Kodepmentsl. Burtammubel.  Otomuus  pepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YraeBopl: MOHOCaxapuIpl (TII0K03a, pudo3a U Je30Kcuprbdo3a), nucaxapuabl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTIEBOJOB.

Jlumuapl:  Tpurauuepuasl, QGochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunugoB. CpaBHEHHE YIJI€BOAOB, OEJIKOB U JIMIUJOB Kak
HCTOYHUKOB SHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢ynkuuun JIHK. Crpoenne n ¢ynxuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. KilerouHas Tteopus — nmpumep B3aMMOJEHCTBHUS UACH U
(akTOB B HAyYHOM MO3HAHUU. MeTO/1bl U3YUEHHUS KIIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsekyiasl JIHK kak renerndeckuii armapar, cucTemMa CHHTe3a Oenka.

Tunel kIeTOK: dSyKapuoTHYeckas M IpokapuoTHueckas. (OcoOEHHOCTH CTpPOEHHUS
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, ITMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ opraHoubl.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoufpl KJICTKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxnaeHne MHUTOXOHIAPHNA M IIACTHI.
Bunp! miiactun. HememOpaHHbIe OpraHOU/Ibl KIETKH: pUOOCOMBI, KJICTOYHBIN LEHTP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sijpa: saepHas 000J049Ka, Kapuoriazma,
XPOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. Illneitnen, P. Bupxos, /[x. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckass Tabnuua XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «bruocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKOU
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOW KieTkn», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIUIuIbpD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJINTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».

JlaGopatopHass pabotra Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHHUE».



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEILECTB U MPEBPAILLEHUU SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peakmum ¢orocuHTE3A.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A ISl *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHSI €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisi KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KkieTke. PacmiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMyJUpPOBaHHME SHEPTUHU B KJIETKE. DTalbl 3HepreTudeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucimoposHoe oxucieHue, WIM  KJIE€TOYHOE  JpIxaHue. OKHUCIUTEIbHOE
bochopunmnpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHaA.

Peakuun wmarpuuHoro cuHTe3a. ['enetmueckas wundopmanus u JHK. Peanuzanus
reHeTHUYecKoil MHpopMaluu B KieTke. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3€ OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHMSI M KU3HEHHOTO ITMKIIa BUPYycoB. bakrepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BUpYcaMU. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPUIIIIKS, peBepTasa M HMHTETpasa.
[TpodunakTrka pacpocTpaHeHHsI BUPYCHBIX 3a00J€BaHUM.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWe TreHa», «Cunre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«bakrepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay», «CTpoeHue KIeTKu», Moaens cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MuTepdaza m mutos. Ilponeccsi,
nportekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunrteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAOOp — KapUOTHUI. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaAMsIX MUTO3a. BUOIOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIKIUU.



[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxopasimue Ha craausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKeIe3bI:
CEMEHHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayaneHoe pasButhe (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTCHE3).
OTamnsl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy IMO3BOHOYHBIX JXHWBOTHBIX! IIpOGJICHI/IC, racTpyisinus,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIIOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOIO PacTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHUE pacTeHuil», «JleneHue KIeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTa/IMN OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOI, MukKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue kmerkn», moaens JIHK, Monens meTadazHON XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas pabota Ne 4. «/3yyeHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb uuTojoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCITIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckpermuBaHue. 3akoH equHOo00pasusi THOPHUIOB MepBoro mnokoJsieHus. [IpaBuio
JOMHHHUPOBaHMS. 3aKOH paclleryieHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JurubpunHoe  CKpelMBaHME. 3aKOH  HE3aBUCHMMOTO  HAClIeIOBaHHMs  IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI AUTHMOPUIHOTO CKpELIMBaHM. AHATU3UpPYIOIIEe CKpelIUBaHHE.
Vcnonp3oBaHne aHAIM3UPYIOLIET0 CKPEIUBaHUS Ul ONpeAeIeHNs TeHOTHUIIA OCOOH.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cLemIEHHOMY
HacJIEJ0OBaHUIO TeHOB. HapyiieHue cuenneHus reHoB B pe3ylbTaTe KPOCCUHIOBEDA.

XpOMOCOMHasl TEOpHUs HACJIEACTBEHHOCTH. | eHETHUECKNE KapThl.



'enetuka nosia. XpoMOCOMHOE OIpECIICHHE 10JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHnele M TreTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CHEIUICHHBIX C
MOJIOM.

N3meHunBOCTh. BHJIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHOW HW3MEHUYMBOCTH.
BaprannonHsslii pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusnaka. KosmdecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHas, Wi TeHOTHITHYECKAsl, H3MCHUYNBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHunBoCTh. Kiaccudukanus wmyranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTaluil. MyTtarenHble (akTopbl. 3aKOH FOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONBI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKHM, OWOXUMHYECKUH, MOJICKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEAEeIeHNE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacnencrBeHHsie 3a0omeBaHMs
YeloBeKa: TeHHbIe Ooyie3Hd, O0J€3HM C  HACJIEACTBEHHOW  MPEAPaCIOIOKEHHOCTHIO,
XpoMocoMHBIe OoJiesHu. ComaTH4ecKue © TeHepaTuBHbIe MyTanuu. CTBOJOBBIC KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPeIOTBPAILIEHUH U JICYEHUU TeHETHYEeCKUX 3a00JIEBaHUN YelloBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacuIeIUVIEeHUs] M €ro UUTOTeHETHYECKass OCHOBa», «3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3aumoaeiicTBue amiebHbIX T€HOB», «I'€HETHYECKHE KapThl PAaCTEHUH, )KUBOTHBIX
n 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBAHUs, CUEIJIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoOaudbukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaeiu-anmiinkauuu «MoHoruOpugHoe ckpermuBanue», «HemnomHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUILEB U OKpPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 5. «/3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlabopatopHas pabota Ne 7. «AnHanmu3z wmyramuii y JApo30GMIbI Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpolecc. 3aposkJIeHHe CENeKIMU U noMectukamus. Yuenue H. U.
BaBwioBa 0 LEHTpax NPOUCXOXKJAEHUS M MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemeHHbIE METObl CeleKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHT.
Uucras muuug. CkpeunuBaHue YHUCTHIX JUHHE. ['erepo3uc, wuinum rubpujpHas cuia.
HeponctBenHoe ckpemmBanue — ayropuawar. Otmgan€éHHas TuOpuau3anus u e€ YCIeXH.
HcKycCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTaHHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomObunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxeHepus. Knetounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHE M J3Thdyeckue mpobdisempl. MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuiel u cxembl: kapra «LleHTpbl MpoMCXOXAEHUS M MHOTOOOpasusi KyJIbTYpPHBIX
pactenuii», «Ilopoasl m1OMamIHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (bepMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipeanocelnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOPUU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OuoJioruu. BiusiHre 5BOIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JAPYTrUX HAYK.

CeugerenbctBa »Boyonuu. [laneoHTonormyeckue: MNOCAEAOBATENIBHOCTD —IOSIBICHUS
BUJIOB B MAJICOHTOJIOTMUECKOH JIeTONUCH, epexoanbie ¢popmel. buoreorpadudeckue: cxoacTBoO
U paznuuue GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJCTBA U PazNUuusg SMOPHUOHOB PA3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJMMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MYyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpeanocwliku BO3HHMKHOBEHHUS JTapBUHHU3MA.
JIBIDKYyIIME CHJIBl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeleNéHHas M3MEHYUBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Bosrorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxposomitonus. [lomynsanus kak equHUIA BUAA U BOJIOLUN.



JBukymue cuiibl ((hakTOpbl) 3BOJIONWU BHIOB B MpUpoje. MyTalmoHHBIN MpoIecc U
KOMOMHATHBHAasA W3MEHUYUBOCTh. [lomynsiuoHHble BOJHBI W Japeld renoB. M3omsuus wu
MUTPALIUSL.

EctecTBenHslii oT00p — HampaBisiommid ¢aktop 3Bomound. DOpMBI €CTECTBEHHOTO
otbopa.

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opranu3mMoB. ApomMop(o3bl U UIMOATATITAIIHH.

Bun u BupooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (OpPMBI BHI000pPA30BAHUSA:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. @opMbl dBoNFOLMH: (puUIeTHYECKasi, JAWBEPreHTHAs, KOHBEPIreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMATM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnyajmu3aiusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepurcy, «Dopmbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EctecTtBeHHBIl 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBorONUMN», «Kapra-cxema
MapmipyTa myremectsus Y. lapsunan, «boprba 3a cymectBoBaHue», «IIpucrnocoOieHHOCTh
opranu3MoBy, «I eorpadudaeckoe BUA000pa3oBaHue», « IKOJOTHIESCKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HaOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepsl 3aIUTHBIX PUCTOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHbIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEeMbIX
KUBOTHBIX U PACTEeHMI», Mozenb anmumkanus «llepekpéct XpoMOcoM», BIIaKHbIE MpENapaThl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOJIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabora Ne 2. «OmnucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCHepMus. XUMUYecKas 3BOJNIOLUSA. AOHUOTEHHBIM CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauvanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIETKH. [IepBbie KIETKU U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie mno 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npotepo3oiickas opbl. [lameosoiickas spa u e€ nepuojbpl: KeMOPHHCKHMHA, OpPJOBHUKCKHA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBINA, IEPMCKHIA.

Me3o30iicKkas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oilickast 3pa u e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.



XapakTepucTUKa KiIuMaTa M IeoJIoTHYeCKHX IpoleccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHud M KHUBOTHHIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Myupa Kak OTpakeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpoOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOMCXOXKICHUM ueoBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYAUN TPY/a, MBIILICHHE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIEH YENOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEUYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas kinerka», <«COKuBoTHas knerka», «lIpokapuornueckass KieTKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYeCcKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JllpeBHeimue moam», «JlpeBHue moan», «llepsbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynosanue: wmymspku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TeOXpOHOJIOTHYecKas TalIuIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  POTONEPHOAU3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxXJEOHMYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyasauud. OCHOBHBIE IOKa3aTeNu MOMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEpPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTa YUCIEHHOCTH TMOMYJISIUN
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUIM U3 PA3HBIX MECT
oOUTaHU».

JlabopaTtopHnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTsl. CBA3u B OMOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTedM 3KOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[Ipupoaubie 3KOCHCTEMBI. DKOCHCTEMBI O03€p U peK. DKOCHUCTeMa XBOWHOIO WIIU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMbI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

KpyroBopoTsl BemiecTB U OHOTEOXMMHUYECKHE IUKIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTporioreHHsle u3mMeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHHE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcamMH U UX
ucnojib3oBaHue. JlocTikeHus: GMOJI0rMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMUecKas mnupamuia», «buocdepa u yenosex»,



«JKOoCcHCTEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro Jiecan, «buoreHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOIreHHbIE BO3ACUCTBUS Ha IPUPOLYY,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa UM IPYHTOBBIX BOI», «llouBa — BakHeWnas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBbINA 3P dexT», «DaKTopbl
PannMoaKTUBHOTO 3arpsi3HeHUs Onocheprl», «O0mmas cTpykTypa ouocheps», «PacrnpocrpaneHue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopot a3zoTa B Ipupoae».

O6opynoBaHue: MO/I€Ib-alIIMKaUs «Tunuuneie OHMOLIEHO3bI», repbapuit
«PactutenbHble  cooOmiecTBay, KoJulekiuu — «buonenos», «Bpeautenun — BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUHA ITPOI'PAMMBI 110 BMOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yyarouMMuUCcs IporpaMM CpeaHero ooiiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pE3yabTaTOB OCBOEHUS Mpeamera «bHoJorus» BblAEICHBI
CIIEIyIOIIME  COCTaBIIAIONIME: OCO3HAaHHWE OOYYaIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpeAeTeHUIO,
HIMYMEe MOTHBALlMM K OOy4eHHIO OHOJIOTHM, LEIEHANpPaBICHHOE pa3BUTHUE BHYTPEHHHUX
yOeX/IeHUI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATCIBHOCTH  IL€EHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, IPHUCYIIUMHU  CHCTEME
Onosornyeckoro oOpa30BaHMs, HAJIWYME SKOJOTMYECKOTO MPAaBOCO3HAHMSA, CHOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HCHHbIEC TUIAHBI.

JIM4HOCTHBIE PE3YIAbTATBl OCBOCHMS Ipeamera «bHOnorus» IOCTUraroTCs B E€IUHCTBE
y4eOHON M BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUHU C TPAJAULMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMM, IIPUHSATBIMU B
oOmiecTBe MpaBWIAMH M HOPMAaMHU MOBEJEHUS U CHOCOOCTBYIOT IpolieccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPCHHEW MO3MIUU JUYHOCTH, NAaTPUOTU3MA,
YB&)KEHHS K 3aKOHY W IPaBONOPSAKY, YEJIOBEKY TpyJda M CTaplLIeMy IIOKOJEHUIO, B3aHMHOIO
YBOKEHHs, OEpeKHOro  OTHOIIEHUS K  KYJbTYPHOMY  HacleQUui0 M TPaJULUAIM
MHOTOHaMOHanbHOro Hapoaa Pocculickoit denepanuu, Npupoae U OKpYXKarollen cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS y4eOHOTo mpenmera «bHoaorus» IOJKHbBI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS C(OPMHUPOBAHHONW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIecTBa,
pacIIMpeHNE KU3HEHHOTO OMbITa M ONBITA JESITEIBHOCTH B IPOLIECCE PEAM3ALNUN OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIbHOM IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHHUS:

C(OPMHUPOBAHHOCTh ~ TPAXAAHCKOM MO3MLMU  oOydJaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUIICKOTr0 O0IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TNpaB M OOSI3aHHOCTEW, yBa)K€HHE 3aKOHa U
IIPaBOIIOPSIZIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelneHnn yuyeOHBIX M MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOJIOTHYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMILHMIO 10 OTHOUICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUTHIBATb B  CBOUX JEHUCTBUSAX HEOOXOAUMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/ICHCTBUS JIIOJEH C pa3HbIMU yOEKIEHUSMHU, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLUATIbHBIM
MIOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUS] Y4EOHBIX,
[I03HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
OTIITOHEHTOB MPH 00CYKIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTUIECKOTO COJCPKAHMUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes PoawHOMN, TOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSIM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI 340pPOBbS W
3MOLMOHAJIBHOIO 0J1aronoIyYus:

MOHMMaHHUE U pealu3alus 370poBOro u 0e30macHoro oopasa >KM3HU (310pOBOE MUTAHHUE,
COOJIIO/ICHNE TUTHEHUYECKUX MPaBWJI U HOPM, cOaJaHCUPOBAHHBIM PEXHUM 3aHATHUH U OTIBIXA,
perynasipHas (u3MuecKash aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYALHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MIOBEICHUS B CUTYallUsAX, YITPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;



OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTMUYECKON M COLMAIBbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATEbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oymymiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHMIO M CAaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS YKOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTH MCITOJIB30BaTh MPHUOOpETaEMbIe TIPU M3y4eHUU OWOJIOTUW 3HAHUS U YMEHHUS
MpU PEIICeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHNEM (COOIOIEHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCSIIIMX BPEI OKPYXKAIOIMIEH NPUPOIHOU Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JNEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeNbHOCTH  DKOJIOTUYECKOW HANpaBI€HHOCTH, YMEHHS PYKOBOJCTBOBAThCSI HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MHPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH POOJIeM COXpaHEHUs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MOKMCKA MyTe BBIX0Ja U3 TI00ATBHBIX
AKOJIOTHUECKUX MPOoOsieM U o0ecTieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYYECHUH OMOJOTHYECKUX 3HAHWUW B LENSX MOBBIIMICHUS OOIIeH
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil pU U3yueHUU OUOJIOTHH;



[IOHMMAaHUE CYLIIHOCTH METOJOB II03HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS [UIA aHajdu3a W OOBSICHEHUS SBICHUN
OKpYXXAIOIIEro MHpa M MPOMCXO/SIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENbI0 TOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OHMOJOTMYECKHE 3HAHUS IS PEHICHUs
po0JIeM B pEATbHBIX )KU3HECHHBIX CUTYAIUSX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30oBaHHIO U CcaMOOOpa30BaHHIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBHUM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOEHUS y4eOHOro mpeamera «buoJOrHs» BKIIOYAIOT:
3HauYuMble JUId  (OpMHpOBAHHS MMPOBO33PEHMS] OOYHAIOIIMXCA  MEXAUCHUIIIIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(rKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, MPOLECC, CUCTeMa, HAy4HBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOII0JCHIE, M3MEpPEHUE, SKCIEPUMEHT M JPYTruX), YHUBEpcalbHbIE
yueOHbIe JIeHCTBUS (TO3HABAaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIeUnBaONINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIInXCs,
CIOCOOHOCTh oOyuaromuxcs HCIIO0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUSI B IO3HABATEILHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEeIHEro oOIiero oOpa3oBaHUsA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlu3a,
CUHTE3a, CpaBHEHHS, KiaccUUKaIuu, OO0O0OIIEeHUs), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3yJbTaThl AEITEILHOCTU C TIOCTABJICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYTUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMONOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh IJIaH PELISHUsS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUaTbHBIX
Y HEMaTepuaIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH PA0OTy B YCIOBUSX PEAITBHOTO, BUPTYaJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBINIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe MCCIIEN0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4EOHO-HMCCIICIOBATEIIBCKOW M MPOSKTHOM JCSTEILHOCTH, HAaBBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIO0B
pEIICHHS MPAKTUICCKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUABI JEATCILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B YYEOHBIX CHUTYaIUsX, B TOM YHCIE TPH
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEIHHOCTH U
KU3HEHHBIX CHTYaITUsX;

BBISBIISATE TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pEHICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTHUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh LEJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CIHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMETh TEPEHOCUTh 3HAaHUS B TO3HABATEJIbHYID U  MpaKTUYECKyl0 oOnactu
AKHU3HEJESITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PELICHHs, CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKAIOLIUE allbTePHATUBHbIE PEIICHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTe y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsIX W CIPABOYHUKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAMM3UpPOBaTh WHMOPMALIMIO PA3IUYHBIX BUIOB H (HOpM
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUA WH(OOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY TpEeACTaBIECHUS OHOJOTHYECKOU
nHpopmanuu (cxemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTrHYecKou
uHpopMaluen: MPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BIIAJIETh HABBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpPMAIWK, HWH()OPMAIMOHHON
0€30MacHOCTH TUYHOCTH.



OBJajieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BceX c(epax >KU3HM, aKTHBHO y4acTBOBATh B JTUAJIOTE
WIA JUCKYCCHH TI0 CYIIECTBY OOCYXTaeMOi TeMbl (YMEHHE 3a/1aBaThb BOIPOCHI, BBICKa3bIBATh
CYXJEHHUS OTHOCHTEJIbHO BBINOJHEHUSI Ipe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaThb HeEBEpOaJbHbIE CpEACTBA OOLIEHMS, MOHUMAaThb 3HAUYEHHUE COLIMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSTYaTh KOH(DIUKTHI 1
BECTHU NIEPETOBOPHI;

BJIJETh PA3IIMYHBIMU CHIOcOOaMu OOIIEHMS] M B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl IeATEIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHny OMoJorudeckoi mpooseMbl, 000CHOBBIBATH HEOOXOJUMOCTh PUMEHEHHUS TPYIIOBBIX
(¢hopM B3aMMOJICHCTBUS MPU PELUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNIbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJAa M KaKJOr0 y4aCTHMKA KOMaH]bl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE NPOEKThI, OLEHUBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEJECHHE B PA3IMYHBIX CHUTYaLHUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATHBHBIM.

OgJiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHBIMH el CTBUAMU:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHMS NpoOJIeM M HX pELICHHUsS B
KU3HEHHBIX M YYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUHU 1LI€IE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX W IMOCTYIKax M0 OTHOLIEHHIO K >KMBOM NpHpOJE, CBOEMY 3[0POBbIO M 3/I0pPOBBIO
OKpYXaoIlUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KHU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELIeHUs MPOOIEMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;



crocoOCTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO IIUPOKOM PYIUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUIA, HCIOJIB30BaTh MPHEMBI peIeKCU U
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

NNPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAaHWM B Pa3IUYHBIX Y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMETHbIE Pe3yIbTaThl MPEACTABICHBI 110 ToAaM 00ydeHusI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTHMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HDb, KIIETKA,
opraHusM, Merabosm3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(pempolyKius), HaCJIEeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYEeCKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAs,
LEHTpadbHas JOorMa MOJIEKYJsipHOU Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 eHTpax MHOTOOOpasusl v MPOUCXOKACHUS KYIbTYpHbBIX pacTenuii H. U.
BaBuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHHH, OpraHuM3alus M MPOBEJCHHE OHOJOrMYECKOro
OKCIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX Pe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO U JHEpreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEW03a, OIJIOJOTBOPEHUS, PAa3MHOXKEHUS, MHAUBUAYAJIBHOTO Pa3BUTHS
OopraHu3Ma (OHTOI'€HE3);



yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS ISl OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IrPaMOTHOTO IOBEJCHMSI B OKpPY)KAWOLIEH INPUPOAHON Cpele, NOHMMaHUE HeoOX0IUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH Ul parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME pEeIlaTh 3JIEMEHTAapHblE TIE€HEeTHYECKHE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKPELIMBaHUS
JUIS MIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE pabOTHI, COONIONATh MpaBWiIa MPU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPHPETUPOBATH HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTepHUaslbl), STUUECKHUE aCIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUII O MeCTe M POJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMN: BUJI, TIOMYJSIUS,
reHoOH A, SBOJIONUMS, JBIKYIIME CHJIBI ((DaKTOpPBI) DBOJIIOIHUH, IPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLIEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoreHos, ouocdepa;

yMEHHME H3jaraTh Ouosoruueckue teopuu (dBomroumonHas Teopus Y. JlapBuna,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
6uoctepe B. . BepHaackoro), onpeneisiTh rpaHULIbI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PE3YyJlbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
NOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTeOLEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B DKOCUCTEMAX, AHTPOIIOIE€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 1IE€TIbI0 00eceueHHs



0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHOM Cpele, NOHMMaHuE HeoOXO0IUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JeMEHTapHble OMOJIOTUYECKHE 33a7ayd, COCTaBISATh CXEMBbl IepeHoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpMalnMK, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U UX OpraHu3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHI COCTAaB M CTPOECHUE KIETKH 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOTOMHOHHa BHOJOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyJRatomas cped https://m.edsoo.ru/7f41cc74
bub6 OK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeIijzi.ru 7fa1cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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 KJIACC
Ne Koaunvecrso yacos Jara DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoka Konrpoasubie | IlpakTuueckue o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 b 1 https://m.edso0.ru/863e6122
HOJIOTUS B CUCTEME HAYK 05.09.2025 p
https://m.edsoo0.ru/863e632a
MeTo bl TO3HAHUS JKUBOU
S A I 05 bitGmnorera LIOK
) P ' https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosnornueckue cucTeMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KJIETKU. Boma 1 bu6mmoreka [IOK
1 MHUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C o 1
CTH. LOCTAB 1 CTPOCHHE DETKOB https://m.edsoo0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJUTHYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
bu6 OK
7 YraeBobl. JIumuasl 1 nomorexa L1

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



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

bubmuoreka [JOK

8 Hykaenriosoie kncaotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Ctpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne
2 «M3y4eHne CTpOeHus KIETOK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M httos://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 PotociiTes. XemocHrTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 uepreticciuii oOmer https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HabmroneHne MuTO3a B KIETKaX https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuorexa [IOK



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

https://m.eds00.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
@OopMBI PA3MHOKEHUS Brbmiorexa LIOK
19 OpraHHIMOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
21 OmnomoTBopenue. Jlabopartoprast 05 bubnuorexa [JOK
pabota Ne 4 «3ydeHne CTpoeHUs https://m.edso0.ru/863e81b6
ITIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTpernapaTax»
99 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HaCJ'IeL[CTBeHHOZ:I/I u bubmmorexa [JOK
https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAaHUS
24 HpI/ISHaKO]S MOHorI/I6pI/II;[Hoe bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllBaHHE
| s e
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuersieHHOE HaclleJJOBaHHUE
26 npu3HakoB. JJaboparopHas paborta 0.5 Bubmmorexa IOK

Ne 5 «M3y4yenue pe3yapTaToB

https://m.edso0.ru/863e8c60



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
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

MOHOTHOPUHOTO U AUTHOPHIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha
rOTOBBIX MUKpPOIIpENapaTax»

T'enetuka nona. Hacinenosanue

bu6mmoreka [{OK

21 MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3MeHYMBOCTb.
Henacnencrennas
M3MEHYUBOCTh. JlaboparopHas
08 pabota Ne 6. M3yuenue 05 bubnuorexa [JOK
MOTU(PHUKAITHOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psiaa 1
BapHallMOHHOW KPUBOM»
HacnenctBenHas ”3MEHYHBOCTb.
JlabopaTtopnas pabota Ne 7. bubmuorexa [JOK
29 . 0.5
«AHaIIN3 MyTaIUi y Jp030GHITBI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOTIPENapaTax»
bu6mmoreka [JOK
30 Perteritka viexoneia https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE TIO
31 teMme «HacnencrBeHHOCTh U
W3MEHUYUBOCTb OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLecc bubmorexa [JOK
https://m.edsoo0.ru/863e9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIIUU bu6mmoreka [JOK
pacTeHni 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus kak orpacib bubnuoreka LIOK

IIpOU3BOJACTBA

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Konrtpoabubie | IlpakTuueckue Aata o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCcTaBICHUN 1 bubnnorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MirkpooposmioLs 1 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHas
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 Hi6op];TopHiﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeEHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpHI) 3BOIOLNN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOPMBI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 N
METO/IbI €€ U3yUCHUS
11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emMIie 1o 3pam bubnnorexa [JOK
12
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTEIBHOTO U JKUBOTHOTO
mupa. [Ipaktuyeckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpPraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTrEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIoTus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

bubmmorexa [{OK

22 PACTCHIIL 3 PasHblx MecT 05 https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

23 buoTtnyeckue GakTopsl brbmmorexa OK

https://m.edsoo.ru/863eb348

OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta

24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

o5 Coo01ecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoaHBIE YIKOCUCTEMBI

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI

30 buocdepa — riodanbHas bubnuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouocdepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B buochepe 3emiin 1

33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEeYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O000IICHNE

34 teMbl «CooOImiecTBa 1 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHWUH O MECT€ W PO OHOJIOTHU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpa W HAydHOTO MHPOBO33PCHHS;, O
BKJIQJIE POCCHUMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu; (HYHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISI PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHne packphiBaTh COJACpKAHWE OWOJOTHYECKUX TEPMHHOB U
TIOHSATHN: KU3Hb, KJIETKA, OpPraHu3M; MeTa0om3M (0OMEH BEIIECTB H
MpeBpalllEeHUEe HHEpPruH), TOMeocTa3 (camMoperyisiuus), ypOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOTYKITHS),

HACJI€ACTBEHHOCTh, H3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznaratb OMOJOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.1. BaBunosa), onpenensiTh rpaHUIbI ©X TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IMPOBEACHUE OHOJIOTUYECKOI O OKCIICPUMCHTA,
BBIJABHKCHHUC TUIIOTE3BI, BbISIBJICHUC 3aBUCUMOCTHU MCKOY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACIATH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoT MU SYKApUOT, OJHOKJICTOUYHBIX W  MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA DHEPIrUu B KIICTKC, (I)OTOCI/IHTe3a, JIaCTUHYCCKOIro M
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTC3a, MHUTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opraHu3Ma (OHTOI'€HE3)

YmMmenue INPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA O0OBsICHEHUS




OMOJIOTUYECKUX TPOIECCOB U SIBICHHUM, ISl MPUHATHS MPAKTHYECKUX
pelIeHNi B TOBCETHEBHOM KHU3HM B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBbS U 3I0POBbS OKPYKAIOIIMX JIFOJCH, COOII0IEHUS HOPM
rPpaMOTHOTO  MOBEJAEHUS B  OKPYXKAIOWIEW NPUPOJHOU  CpEIE;
NOHUMAaHHE HE00X0IMMOCTH UCTIOJTb30BaHHMS TOCTIDKEHU I
COBPEMEHHOW OWMONOTMM W OWOTEXHOJIOTUH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

Ymenue peuiath JJICMCHTAPHBIC TI'CHCTHYCCKHEC 3ala4ud Ha MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpCIIUMBAaHUC, CHCIINICHHOC HACJICIO0BAHHEC, COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA JIIA npeacKazaHusa

HacCJICOAOBaHUA IIPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TMPaKTUYECKUE paboThI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHUPOBaTH MH(GOPMAIUIO
OMOJIOTMYECKOT0 COJIEpKaHusl, BKIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS
13 pa3nuyuHbIX ucToyHNKoB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEA0BaHUA B OuoJsIOruy,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 6MOJIOTHUECKYI0 MH(GOPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

IrPaMOTHO MCIOJIB30BaTh MOHATUHHBIN anmnapat OMOJOTuu

11 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro 001ero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUH O MeCTe U POJIM OUOJIOTMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa M HAYyYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAJIBHOW T'PaMOTHOCTU 4YeNlOBeKa MAJIs peIleHUs

JKHN3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJEpKaHHE OHOJOTHYECKUX TEPMHUHOB H
MOHSTHUI: BUJ, MOMYIALUS, T€HO(OHA, IBOIIONMS, IBUKYIIUE CHUIIBI
(daxTopsr) SBOJIIOIHH, MPUCTIOCOOIEHHOCTh OpPraHu3MOB,

BI/I,Z[OO6pa3OBaHI/Ie, OKOJOI'H4Y€CKHUC (I)aI(TOpBI, 9KOCHUCTEMA,




MNPOAYLUCHTHI, KOHCYMCHTHI, PECAYUCHTHI, e IIUTaHUA,

IKOJIOTHYECKas MUpaMuia, OnoreoreHos, ornochepa

YMeHue u3narath OMOJIOTHYECKUE TEOPHH (IBOJIONMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHYEeCKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apojpiiieBoro cxonactsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. BepHaackoro), oOmNpeAeNATh  TPAHUIBI  UX

IMPUMCHUMOCTHU K )KXUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTHUU
(HaOnroeHMe M OMMCAHME JKMBBIX CHCTEM, IPOILIECCOB U SIBICHUA;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBUOKCHHE  TUIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYYCHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

VYMmenne BBIJICIATH CYHICCTBCHHEBIC IMPU3HAKHN CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYNALMH, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJIC/ICTBEHHOMN U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHHS, MPHUCIOCOOICHHOCTH
OpPraHuU3MOB, JIEHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpPraHU3MBEI,
MepeHOoCca BEIECTB M MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue NOpUMEHSTh MOJy4YeHHbIE 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHATHS MPAKTHYECKUX
pelleHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEAEGHUS B  OKpYXalollel MpPUPOIHON  Cpeie;
MOHUMAaHHE HE00X0IMMOCTH UCIIOJIb30BaHUS JTOCTHKEHUI

COBpeMeHHOﬁ 0HoJI0THHU 1A PalOHAJIBHOTO IIPUPOJO0II0JIB30BaHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMbI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJHATH J1a0OpaTOpHble M IpPaKTHYECKUue paloThl,
coOmoark npaBuia npu paboTe ¢ y4yeOHbIM U Ja0OpaTOPHBIM

obopynoBaHueM

YmMmenue KPUTHYCCKU OLCHUBATH U HHTCPIPCTHPOBATH HH(bOpMaHHIO

OMOJIOTHYECKOTO COACPIKAHUS, BKIIFOUAOIIYO IICCBAOHAYUYHBIC 3HAHUA




13 pa3auyHbIX UCTOYHUKOB (CMIU, HaydyHO-NONYJIsipHBIE MaTepUalbl);
paccMaTpuBarh rJI00aTbHBIC AKOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3UIIHNIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJOTUYECKYI0 HH(POPMAIHIO U3 HECKOJIbKUX UCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHSITAMHBIN arrapar ouoorun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

buonorus kak Hayka

1.1

Buonoruss — Hayka o >xuBoi mpupozae. Ponp Owmonoruu B (GopMupoOBaHUH

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTrHYECKUX HAyK

1.2

MeTo1bl TO3HAHUS KUBOW PUPOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, ONKCaHUE,
U3MepeHue, Kiaccu(pukanus, MOICIUPOBAaHME, CTAaTUCTHYECKas 0OpaboTka

JTAHHBIX)

JKuBnIe ccTeMBI M HX opraHusanusa

2.1

XKusble cuctemsl (OMOCHCTEMBI) Kak MpeaMeT uzyueHus: 6uosnoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasne

2.2

YpoBHU OpraHuzanu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHUM, KIETOYHBIH,

OpraHU3MEeHHbBIN, MOMYJISIUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPOd3JeMeHThl. Boma w MuHepanpHble BemiecTBa. {DYHKIMH BOIBI U

MHHEPaJIbHBIX BellecTB B KieTke. [Topaepxanne ocMoTuueckoro OagaHca

3.2

benku. CocraB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
HeszameHuMble U 3aMeHUMBbIE AMHHOKHCIOTHL. AMUHOKUCIOTHBIA COCTaB.
YPOBHHU CTPYKTYpbI O€IKOBOM MOJIEKYIbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS
U YeTBEpPTUYHAs CTPYKTypa). XMMHYECKHEe CBOWCTBA OesKoB. buosornueckue
GbyHKIIMH OEIKOB.

®depMeHThI — buosiornueckue karanuzatopsl. CTpoeHue GpepMeHTa: akTUBHBIH
LeHTp, cyoctpatHas cnerududyHoctb. Kodepmentsl. Burtamunbl. OTnuuus

(1)epMeHTOB OT HCOPTraHUYCCKHUX KATAJIN3aTOPOB

3.3

VYrrneBoapl: MoOHOcaxapuibl  (IJIIOKo3a, pubo3a U JAe30Kcupud03a),
aMcaxapuibl (caxaposa, JIakTo3a) W IoJiMcaxapuibl (KpaxMai, TJIMKOTEH,
1emono3a). buonornueckue GyHKIIMHM YTIIeBOIOB.

Jlunuael:  TpUTAUUEpUIbl, cTepouabl, Qochomunuasl. ['mapoduabHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢yHkimu nunuaoB. CpaBHEHHE

YrieBo0B, OCIIKOB M JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunoseie kucimorsl: JHK wu PHK. Hykmeotunst — MoHOMepsI
HYKJIEMHOBBIX KucioT. Ctpoenune u ¢ynkiuu IHK. Ctpoenue u QpyHKIMH
PHK. AT®: ctpoenue u pyHKIUU




3.5

Hwuronorusa — Hayka o kietke. Knerounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knetka xak nenoctHas xuBas cuctema. OOIMe NpU3HaKU KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekyinsl JIHK kak reneruueckuil anmapatr, cucrema

cuHTe3a Oerka

3.7

Tunel kierok: sykapuoTHUeckas U Ipokapuotuueckas. OcoOEHHOCTH
CTpOEHHUSl IpOKapuoTHYecKod kieTku. Kierounas creHka OakTepHil.
Crpoenue SyKapuOTUYECKOW KJIETKH. OCHOBHBIC OTJIWYHUS PACTUTEIHHOM,

KUBOTHOM M TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TIMKOKAJIMKC, UX
¢dbyakuuu. [lnazmatnyeckas memOpana, €€ cBoiictBa u ¢yHkiuu. [{utomnnazma
u e€ opraHoupl. OTHOMEMOpPaHHBIE OPTaHOU/IBI KIETKHU: SHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapatr T'ombmxu, im3ocombl. [lomyaBTOHOMHBIE OPTaHOMWIBI
KJIETKW: MUTOXOHJIPUH, IJIACTUbL. [IponcxoxkieHne MUTOXOHIPHUIA U TIACTHIL.
Buaer mnactua. HememOpaHHbIe OpraHOUABI KJIETKH: PHOOCOMBI, KIETOUHBIN

LHEHTP, PECHUYKHU, KT'YTUKH. q)yHKHI/II/I OpPraHOU 0B KIICTKH. Bxarouenus

3.9

SAnpo — perynaropusiii HeHTp kieTku. CTpoeHue sijipa: sjuepHas 000J04Ka,

KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/ISHCHCHTGJ'II)HO CTh KJICTKH

4.1

OOmeH BemecTB, WM METa0oIM3M. ACCUMUIIAIINS (TUTACTUYECKU OOMEH) 1
JTMCCUMWIALUS (JHEPreTUYECKHA 0OMEH) — JIBE€ CTOPOHBI €IHOTO IIpoIiecca
Metabonmu3Ma. Tumbsl oOMeHa BelIeCcTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPAILIEHUN YJHEPTUU B KIIETKE

4.2

dotocunTe3. CperoBas u TeMmHOBas ¢a3el  (orocuHTe3a. Peakimm
dbotocunTe3za. DddexTuBHOCTH PoTOCcHHTE3a. 3HaueHHWe (OTOCHHTE3a IS
*Ku3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIie OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIs

JKA3HM Ha 3emiie

4.3

3HepreTqucxm71 OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJACICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPIrUuM B KIICTKE. OTallbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. EpO)KeHI/Ie " €ro BUIbI. KI/ICJ'IOpOI[HOG OKHCJICHHUC, NJIN KIICTOYHOC

npIxaHue. DPPEeKTUBHOCTh SHEPIeTUUECKOTO 0OMeHa

4.4

Peakuuu wmatpuunoro cuHTe3a. ['‘enermueckas wuHdpopmamus u JIHK.
Peanuzanus renernyeckoit uHopmaiuu B Kierke. ['eHeTH4UecKkuil Ko U ero
cBoiictBa. TpaHckpunuus — Marpuunbelii cuHre3 PHK. Tpancmauma —

ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTtese




Oenka

4.5

Hexnerounsie popmer xu3Hu — BUpychl. Mcropust otkpeitust Bupycon (.M.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEIESATEIIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHWii, KUBOTHBIX M YEIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynozeduumra uyenoseka (BHUY) — Bo3Oynutens

CIINa. ITpodwmnakTrka pacpoCTpaHESHUs BUPYCHBIX 3a00JICBaHUI

PasMHOkeHME M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii nmkn, WM >KU3HEHHBIM UK KiIeTku. MHTepdaza U MHUTO3.
[Ipoueccel, nporekaromue B uHTepdase. Perumkanus — peakiyus MaTpU4HOTO
cunre3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBIN HabOp — KapUOTHIL.
JIuniouHBIH M TalJIOWJAHBIA ~ XPOMOCOMHBIE HAOOpbl.  XpOMAaTHUIBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMS U WHIAUBUAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne kietkn — Muto3. Cragum murosa. IIponeccsl, nmpoucxoasmue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHUTO3a

5.2

@DopMBI pa3MHOKEHHSI OPraHU3MOB: Oecriojioe U nosoBoe. Buapl Gecronoro
Pa3MHOKEHHS: JIeJICHHE HAJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CriopooOpa3oBaHHe,  BEreTaTHBHOE  Pa3MHOMKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHUu3MOB, €T0 3HAUYCHUC IJIA CCICKIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.
Meiio3. Craguu menosza. IIporeccel, mpoucxondiine Ha CTaausix Meiosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbICi U

3HaUYCHHE MeHo3a

5.4

I'amerorenes — mpouecc O6p330BaHI/I5[ ITIOJIOBBIX KIICTOK Y JKHUBOTHBIX.
IlonoBeie Kene3bl: CEMEHHUKH M SHYHHUKH. O6pa3OBaHI/Ie U Pa3BUTUC
IIOJIOBBIX KIJICTOK — I'aMCT (cnepMaTosom[, HﬁHCKHeTKa) — CIICPMATOI'CHE3 H
OOTI'CHC3. Ocobennoct CTPOCHHUA SIUIEKIIETOK U CIICPMATO30U10B.

OmnonotBopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pasBuTtHe (OHTOTEHE3). OMOpPHMOHAIBHOE  Pa3BUTHE
(omOpuorene3). OJTambl SMOPUOHAIBHOTO PAa3BUTUS Y  MO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, racTpyisaiusi, opraHorenes. IloctamOpuoHampHOE
pazButhe. TUIBI MOCTAIMOPUOHAIBHOTO PA3BUTHUS: TPAMOE, HEMpsIMOoe
(muunHOYHOE). BnusHHMe cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE

CCMCHH, CTaIUN PA3BUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpeqmer wu 3amaum resHeruku. HMcropus pasButus TreHeTHKU. Bxnan
POCCHHCKMX U 3apyOeXHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeToapl
TeHETUKH  (TMOPUAOJIOTUYECKUH,  IIUTOT€HETUYECKHH,  MOJIEKYJISPHO-
reHeTuyeckui).  OCHOBHBIE = TIE€HETHYECKHE  MOHATHUS. ['eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CKpGIIII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HacCJe0BaHUS MPU3HAKOB, yCTaHOBJIEHHbIe . Menaenem.
MoHOTHOPUIHOE CKpeIIMBaHUE. 3aKOH eIMHOOOpa3usi THOPHIIOB IIEPBOTO
nokoseHus. [IpaBwio MOMUHUPOBaHUS. 3aKOH pacHISIJICHUS TPU3HAKOB.
I'unoresa unctotsl ramer. [losTHOE M HEMOJHOE TOMUHUPOBAHUE.

JurubpugHoe  ckpeniMBaHue. 3aKOH  HE3aBHCHMOIO  HAclleJJOBaHMS
npu3HakoB. [[uToreHeTHueckre OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHMUSL.
Ananusupyroniee  ckpemmuBaHue.  lcnonb3oBaHHE — aHAIM3UPYIOIIETO

CKpCIIUMBaHUA M1 OIPCACICHUA IT'CHOTHUIIA ocobu

6.3

CuermieHHOe  HacienoBaHwe nmnpu3HakoB. Pabora T. Moprana mo
CIEIUICHHOMY HAacleJJOBAaHUIO TEeHOB. HapymieHue clemieHus TEeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACIECICTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpPEACIICHUE MMOja. AYTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['oMoramMeTHble U rereporaMeTHble opranu3mbl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buabl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHASI.
Ponp cpempl B HEHAcleACTBEHHOW M3MEHUMBOCTH. XapaKTEPUCTHKA
MOAU(PHUKAITMOHHON W3MEHUYMBOCTH. BapuallMOHHBIN psiag M BapHallMOHHAS
kpuBasg. Hopma peaknum npusHaka. KonudecTBeHHble M KauyeCTBEHHBIC
NpU3HAaKU U UX Hopma peakuuu. CBoiictBa  MoIu(UKALUOHHON

HU3MCHYUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, HWiIKM TI'CHOTHUIIMYCCKAasA, HN3MCHYUBOCTD. KomMOunatusHas
M3MEHYUBOCTh. Meko3 U MOJI0BOM nponoecc — OCHOBa KOMOMHATHUBHOM
HU3MCHYUBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxaupm MYTaHHﬁZ
T'CHHBIC XpPOMOCOMHBIC, TI'CHOMHBIC. Yactota u IIPUYKUHBI MYTaHI/Iﬁ.
MYTareHHLIe (l)aKTOPBI. 3aKOH TOMOJOTHYECKHUX p4AaO0B B HacJIeCTBEHHOM

n3meHunBoct H.M. BaBniosa

6.6

I'enernka uenoseka. Kapuotum uenoBeka. OCHOBHBIE METOABI TI'E€HETHKH
YeJI0BEKa: TEHEAIOTUYECKUH, OJM3HELOBBIH, LUTOI€HETUYECKUH,
OMOXUMHUYECKUH, MOJIEKYIsIpHO-TeHeThuYecknil. COBpeMEHHOEe OmpeseseHue
TEHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM YHCIIE
¢ nomouisio [11P-ananuza. Hacnencreennsle 3a001eBaHus YeJI0OBEKA: T€HHBIE

Oone3Hu, OOJE3HM €  HACNIEACTBEHHOW  MPEapacHoOKEHHOCTHIO,




XpoMocoMHbIe  Oone3Hn. ComaThdyeckue W TeHEpPaTUBHBIE MYTAllHH.
[Ipunnuns!l  310poBoro oOpas3a JKW3HM, AMATHOCTHKH, TNPO(UIAKTUKA U
JICYECHUS TE€HETUYECKUX 00J1e3HEH. Menuko-reHeTu4eckoe
KOHCYJbTUPOBaHUE. 3HAYEHUE MEIULIMHCKON I'€HETUKU B IPEIOTBPALLICHUH U

JICUCHUHU I'CHETUUECKHUX 3a00JICBaHMI YeIOBEKa

Cenekuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexuus Kak Hayka W IPOLECC. 3apOXKACHUE CENEKIMH U JIOMECTUKAIIMSL.
Vuyenue H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpasus
KyJbTYpPHBIX pacTeHuil. LIeHTpbl MpPOHUCXOXKJIEHUS IAOMAIIHUX KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpemMeHHbIE METO/IbI CesIeKIIMU. MaccoBbIil U MHAMBUYalbHBIA OTOOPHI B
CEJIEKIIMN PAaCTEeHUN M KMBOTHBIX. OILlEHKa dKcTepbepa. bim3kopoacTBEHHOE
ckpernuBanne — HHOpuAWHT. Ynctas nuHusA. CKpenuBaHUE YUCTHIX JIMHUM.
I'erepo3uc, wnmm rubpuanas cwia. HepojacTBeHHOe CKpelMBaHUE —
ayropuauar. OtnanéHHas ruOpuansanus u e€ ycrnexu. VCKycCTBEHHBIN
MYTareHe3 M IOJY4YeHUE MOJMUIUIONIOB. J[OCTMKEHMS CENIEKIIMU PaCTEHUH,

KUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buoTtexHosnorusa kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manus pekomOunantHod JIHK wm Tpancrenneix opranmsmoB. Kierounas
unxeHepusa. Kinerounsle KyabTypbl. MUKPOKIOHAIbHOE Pa3MHOKEHUE
pactenuii. KioHupoBaHHWE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE U dTHYecKue mpobiembl. MO — reHernuecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOepKAHUS

DBOMIOIIMOHHAS OHMOIOTUS

1.1

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CBugerenbctBa sBomouud. llameoHToNOrMYecKre: MOCIEI0BATEIBHOCTh
MOSIBJICHUS] BUJOB B MAJICOHTOJIOTUYECKOM JIETONUCH, MepeXo]Hble (OPMBI.
buoreorpaduueckue: cxoacTtBo M paznuuue ¢ayH U (GIOp MaTEpPUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOACTBA M Pa3IHuusi 3MOPHOHOB pa3HbIX
BHJIOB NO3BOHOYHBIX. (CpaBHHUTEIbHO-aHATOMHUYECKHE: T'OMOJIOTMYHBIE,
aHAJIOTUYHBIE, PpPYyJUMEHTapHble OpraHel, araBU3Mbl. MoOJEKyIIpHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX

MeTa0O0JIMYEeCKUX MyTeH y BCeX OPraHu3MOB




1.2

OpomononHass  Teopuss Y.  [dapBuna. I[lpeanocbuiku  BO3HUKHOBEHUS
napBUHU3MA. [[BIKyIMe CHIIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (U30BITOYHOE
Pa3MHOXEHHE  TOpPU  OTPAHUYEHHOCTH  PECYpPCOB,  HEONpeAeEHHas

M3MEHYHMBOCTB, 00pb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBomtoruu (CTD) U OCHOBHBIE €€ TOJOKEHHUS.

MI/IKPOBBOJIIOIII/I?I. HOHyJI?[III/Iﬂ KakK €IMHHUIa BHUJa U 3BOJIIOITNHN

1.4

JBuxymue cuiibl (pakTopbl) 3BOJIOLUU BUJOB B mpupoje. MyTalMoHHbIN
npouecc 1 KOMOMHAaTUBHAsA U3MEHUYUBOCTh. [lomynsiuoHHbIE BOJIHBI U Apeid
reHoB. M3zomsiumst u murpamus. EcrecTBeHHBI OTOOpP — HampaBisSIOMIUN
(akrop 3BoroIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCT, OpPraHU3MOB KaK pe3ylbTaT 3BoIONUH. [Ipumepsl
MPUCTIOCOOTIEHUH Y OpraHn3MoB. ApoMopd03bl U HAMOAJANTALIUH.

Bun u BumooOpazoBanme. Kpurepun Buzma. OcHoBHBIE  (DOpMBI

BH1I000pa3oBaHus: TeorpapuidecKoe, FKOJIOTHIECKOEe

1.5

Makpossomtonus.  @Dopmbl  3BOIOLUU:  (QuUIETHYECKas, JMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BotonMN

Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 3€MJIE

2.1

JloHayuHble TpeACTaBICHUS O 3apOKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOMOTreHe3 W MaHCIepMHs. XUMHUYecKas
HBOJIIONHS. DKCHEPUMEHTAIbHOE MOJITBEPKICHHE XHUMHYECKOW HBOJIIOLINH.
HauanpHabie aTansl Onosorudeckoit sBomtonuu. ['unoreza PHK-mupa. [TepBrie
KIeTKH U uX oHBoiouus. DPOpMUPOBAHHE OCHOBHBIX TPYII SKUBBIX

OPraHnu3mMoB

2.2

PazButne xu3Hu Ha 3emiie 1o spaMm u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. [lameosolickas spa u €€ mepuoabl: KeMOPUHCKHA,
OPJIOBUKCKUW, CHIIYPUMCKUH, JEBOHCKUW, KaMEHHOYTOJbHBIM, IEPMCKHUI.
Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

KaitHo3o¥ickass 3spa U €€ mepuoAbl: MAaJCOTCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM. XapaKTEPUCTUKA KIMMaTa U TEOJOTMYECKUX ITPOLECCOB.
OcCHOBHBIE 3Tambl ASBOJIOUUM  PACTUTEIBHOTO M KMBOTHOIO  MHpA.
ApoMopdo3bl y pacTeHuld U KUBOTHBIX. [losiBIeHue, pacuBeT M BRIMHpPAHUE

TPYIIII ’)KUBBIX OPraHu3MOB

2.3

Cucrema OpraHu4eCckKoro Mmupa KakK OTpaXCHHUC 3SBOJIIOLNU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB
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DBOJIIOLMS YeJoBEeKa. AHTPONOJIOTH Kak Hayka. Pa3BuTue npeacraBieHui o
IIPOUCXOXKICHUN YesloBeka. Meroapl u3ydeHus: aHtponoresesa. Cxoacrsa u
pa3nuyuus YeslIoBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxymue cuiibl ((hakTopsl) anTponiorenesza. HacienctsenHass “3SMEHYMBOCTD
U eCTeCTBEHHBIN 0TO0p. OOIECTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHHE OPYIHi

TPY/a, MBILLICHHAE, PEYb

2.5

OcCHOBHBIE CTAIUM U BETBHU HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbiid, Yenoek mnpaMmoxomsaumuid, YenoBek HeaHIepTadbCkuid, YenoBek
pasyMmHbIi. Haxoaku uCKomaeMpIXx OCTAaHKOB, BpeMs CYIIIECTBOBAHMUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KM3HHU, OPyIUs

2.6

UYenoeueckne  packl. OcCHOBHbIE  OOJBIIME  pPachl:  €BPOIEOMIHAS
(eBpasmiickasi), HETrpo-aBCTpaJIOUHAs (dPKBAaTOpHAIbHAS), MOHTOJIOWIHAS
(a3uarcko-amepukaHckas). UYepTbl MPUCTOCOOICHHOCTH MPEACTaBUTENICH
YEeJIOBEUECKMX pac K YCIOBUSM CYyIIECTBOBaHMs. EIMHCTBO YEIOBEYECKUX

pac. Kputuka pacuzma

Opranu3Msl ¥ OKpyXkarolas cpea

3.1

DKOJIOTHS KaK HayKa. 3aJa4d M pa3zeibl SKOJI0TUA. METOIbl SKOJOTHYECKUX
ucciaeaoBaHUM.  DKoJlorMueckoe  MupoBo33peHue. Cpeapl  oOWTaHHS
OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3IYIIIHAS, IOYBCHHAS,

BHYTPHUOpPraHU3MEHHAas

3.2

Okonoruueckue Qaxtopel. Krmaccudukanus skojgorudyeckux (HakTopos:
abuoTuyeckre, OMOTUYECKHUE M aHTPOIOTEHHBIE. J[eHCTBHE 3KOJIOTrHYECKHX

(hakTOPOB Ha OPTaHU3MBI

3.3

Abunotuueckue (akTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoausm.
[IpucnocobneHuss OpraHu3MoB K JCUCTBUIO aOMOTHYECKUX (HaKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue (baKTopr. Bunagsr OHMOTHUYECKUX BSaHMOI[efICTBHﬁZ KOHKYpCHIIUA,
XUIIHUYCCTBO, IIAPA3UTU3M, MYTYyaJlu3M, KOMMCHCAJIN3M (HaXJIC6HI/I‘{eCTBO,
KBapTI/IpaHTCTBO), aMCHCAJIU3M, HeﬁTpaJ’IPBM. 3HaueHHe OMOTHYECKHX
B3aHUMOJICHCTBHI JJIsL CYIICCTBOBAHUA OpraHnu3MoOB B MMPUPOJHBIX

cooO1ecTBax

3.5

OKOJIOTUYECKHUE XapaKTCPUCTUKHU  MOITYJIAINH. OcHOBHBIE  IIOKa3aTeln
nonyjidanuu: 4YuCJICHHOCTD, IIJIOTHOCTH, POXKIAACMOCTh, CMCPTHOCTDL, IIPHUPOCT,

MUrpanusl. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISIIHUU U eé peryidanugd




COOGH.[CCTB& 1 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

Coo0miecTBO opranuzmMoB — OuoneHo3. CTpyKTypsl OWOIIEHO3a: BHIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Bumbl-momunantel. CBs3U B

OnoIlEeHO3€e

4.2

Okojorudeckue cucrembl (dkocucteMbl). llonstue 00 »3KocucremMe W
ouoreoneHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduueckue (MUIEBHIE) YPOBHU dKOCUCTEMBI. [IuIeBsie menu
n cerd. OCHOBHBIE TIOKa3aTeId »SKOCUCTEMBbI: Ouomacca, MPOIYKIIHSL.
DKOJIOTHYECKUE MUPAMHUJIBI: POIYKIIHNH, YUCIECHHOCTH, OMoMacchl. CBolcTBa

9KOCHUCTEM: YCTOMUYMBOCTb, caMOperysanus, pazsutue. Cykieccus

4.3

[IpupomHbIie PKOCHCTEMBI. JKOCHUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO
WJTU IITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe W XO3SMCTBEHHOE  3HAYEHUE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopazHooOpazue kak (akTop ycrounBocTH HdKocucTteM. CoxpaHEHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o Ouocdepe. ['paHuIlpl, cocTaB M CTPyKTypa
ounocdepsl. XKupoe BemiectBo u ero Gpynknuu. OcobeHHOCTH OHOchephl Kak
rJ00abHOM 3KOCUCTEMBI. J[MHaMu4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMUYECKHAE IHKIIBI AJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3emiin. AHTPONOTeHHBIE H3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANIBHOTO YOpPABIEHUS TMPUPOJHBIMU pecypcamMu M HX

HCIIOJIB30BAHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IpUupoOabl

YYEBHO-METOJIMYECKOE OBECIHEYEHUE OEPA30BATEJILHOIO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JIISI YAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET




