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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl o0 OHWOJIOTMHM TEOPETUYECKYIO OCHOBY ISl OMpEeNIeHUs
NOIX0/0B K (DOPMHUPOBAHMIO COJepkaHus ydeOHoro mnpenmera «buomorus» cocraBuiIn:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHWMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPETHETO
obmero obpaszoBanusi B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMoJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaloIIMUXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue Io
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IOCJIeJOBATeIbHOCTh M3y4eHHUs yu4eOHOro marepuala C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeIbHOTO IpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroINXCs.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0y4deHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUN 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B mporpamme mo Guonorun (10—11 kimaccel, 6a30BbI ypOBEHB) PEATM30BAH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEACTaBICHUNA O 37I0pPOBOM 0OO0pa3e KU3HH M OCEpeXHBIM OTHOIIEHHEM K OKpYXaromei
npupoaHoii cpene. IloaTomMy Hapsay c u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHUH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MporpaMMe MO OWUOJOTMH YJIENeHO BHUMAHUE HCIOJIb30BAHUIO MMOJYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS MPUKIAHBIX 332/1a4, B TOM YUCIIE: TPOPUIAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOr0 TMOBEACHUS B OKPYKAIOUIeH MPUPOIHOH cpere,
aHaM3a BIMSHUS XO3AWCTBEHHOM [EATEIHHOCTH YENIOBEKa Ha COCTOSHHE MPUPOTHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCThIO OOecreueHus! YCIOBUN JUISl peleHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero oOmero odpa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOUIUMXCS NPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacmpsieT ¥ 0000IIaeT 3HaHUS O JKUBOU MPHUPOJIE, €€ OTINYUTENbHBIX MTPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS IS TO3HAHWS 3aKOHOB JYKMBOW TPHUPOJIEI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

bonpmioe 3HaueHue OWONOTHA UMEET TaKXKe [UIsl PEIICHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, coluanu3anuu odyqarommxcs. U3yuenue
6uosorun o0ecrieynBaeT yCIIOBUSA TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OUOJOTMYECKUX 3HAHUU C TPECTABICHUSMU W3 APYTUX Y4EOHBIX MPEAMETOB, B
YacTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TON0XKEHHUS O MTpeTHA3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUIS OIpENeNeHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHS, IPEACTABICHHOTO B ITPOrpaMMe 10 OMOJIOTHH.



OTt60p conmepkanus yuebHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YyYaIOLIUECs JOTKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYUMBbIC JUIsI (POPMUPOBAHUS OOIICH KYJIbTYpHI, ONPEACISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLEH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJCTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJACpXaHMUA YU4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
JKUBOW TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUMM € 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUA», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranusm Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIlMX OCHOBOH Ui (hOPMHPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTO IO3HaHUf,
CTPOEHUH, MHOT000Opa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM pa3HOIO YPOBHSI OpraHU3alui,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHHE y OOyYaAIONUXCS MO3HABATEIIBHBIX, MHTCIUICKTYAIBHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaNM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUM HAyYHBIX B3IJISIIOB,
UJeH ¥ MOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHSITH W OLICHUBATH SBJIICHUSI OKPYKAIOIIETO MHUPA JKMBOW TMPHUPOIBI HA
OCHOBaHUH 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y O0Y4YaIOIIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKHX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTUIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUM MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMI0OEHHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIIeIOBAHMIA;

OCO3HaHHE 1IEHHOCTH OMOJIOTMUYECKUX 3HAHUU JJISl MOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOW >KU3HU JJI OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kaolled cpene, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHUE U COOJIIOICHHE MEP NMPOPUITAKTUKH 3a00JIEBAHUIA.

B cucteme cpennero obuiero oopazoBanus «buonorusy, n3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jlst u3ydeHus: OMoyIoruu Ha 6a30BOM ypOBHE CPEHETO 00IIero 00pa3oBaHMs OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3pb OHMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeTo/bl T03HaHUS )KMBOW IPUPOJIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

Hoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOIBD.

JlabopaTopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabota Ne 1. «Vcnonp3oBaHHWE pPA3TUYHBIX METOAOB MPH H3YYECHUHU
OMOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusble cuctembl (OnocHCTEMBbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiictBa OumocucteM M HUX pa3HooOpazue. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabnuuel u cxembl: KOCHOBHbIE TMPH3HAKK JKU3HUY», «YPOBHM OpraHM3allUU >KHUBOM
HPUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKHM.  XHMMHYECKHME  DJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3J€MEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJbHBIX BELIECTB B KieTke. [logmep:kaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIMU OEITKOB.

@depMmeHTHl — Ouonornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pudo3a U Je30Kcupubo3a), AMcaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIMH YTIIEBO/IOB.

Jlunuapl:  Tpurnuuepuasl, Gocomunuasl, crepounsl. [uapodmiibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu nunuaoB. CpaBHEHHE YITIEBOAOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykiieotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[Murtonmorusa — Hayka o kierke. KinetouHas teopus — npumep B3aMMOACHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O01ue Ipru3HaKky KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, monekyinsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oeska.

Tunbl kiIeTOK: SyKapuoTHUecKas U Tmpokapuotudeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuotTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatuueckass memOpaHa, e€ cBoiictBa M ¢yHKuMH. [luromnmasma u €€ OpraHoubI.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHApPHWH, IIacTuiabl. IIpomcxoxknaeHne MUTOXOHIAPUHA U IUIACTHI.
Bunapt mitactun. HememOpanHbie OpraHOUIbl KIETKU: puOOCOMBI, KJICTOUYHBIH EHTP, LIEHTPUOIIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BrirtoueHus.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Toprpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneknen, P. Bupxos, [Ix. Yorcos,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenerneHne XMMHYECKUX 3JIEMEHTOB B  HEXKHMBOH  IIPHUPOJIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuuer u cxemsl: «Ileprognueckas TabinIa XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BObI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl AT®», «CtpoeHune 3ykapruoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHE pacTUTENbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUnuas».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEACHUS HAOIIOACHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKpPOIIpENapaThl pPacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaGoparopHas pabdora Ne 1. «/3yyeHMe KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGoparopHas pabora Ne2. «M3ydyeHue cTpOeHHMs! KJIETOK pacTeHUil, *UBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTabOIM3M. AccuMWwisIMs (TUIACTUYECKUM OOMEeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO INpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPTUU B TOHUMaHUU MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHoOBasg (Haszbl (oTocuHTe3a. Peakuum ¢dorocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briiusiaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTEe3a JJIsl KU3HH Ha
3emute.

OHepreTuyeckuii oOMeH B KieTke. PacuienjeHue BeUIeCTB, BBbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUU B KJIETKe. DTanbl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbocdopunupoBanne. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuuu wmatpuyHoro cunre3a. l'enetnueckas wuHdpopmamus u JHK. Peanuzauus
reHeTH4ecKoil nHpopMau B KieTke. ['eHeTHUecKuil Ko M ero cBoWcTBa. TpaHCKpuUNLus —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Hcropuss otkpbiTus BHpycoB (/.
W. UBanoBckmif). OCOOEHHOCTH CTPOEHMS W KU3HEHHOTO IMKJIa BUpPYCcOB. bakrepuodaru.
bone3nu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BHUpycamu. Bupyc nmMMmyHoneduimra
yenoBeka (BUY) — Bo3Oynutens CIIM{a. OOpatHas TpaHCKpHUIILUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUIM.

JdemMoHcTpanum:




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

Tabmuusl W cXeMbl: «TUOBI  HUTAHUAY, «Metabomuzmy»,  «MHUTOXOHAPHUSIY,
«QHepreTrueckuii oomMen», «Xmoporutact», «Porocunres», «Ctpoenne JHK», «Ctpoenue n
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune JJHK u tpanckpumnusy, «buocunres
oenkay, «CTpoeHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIH IWKI KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruael. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum murtosza. Ilpoueccel, nmpoucxonasiue Ha pas3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alomnTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMosioBoe. Buawsl  Oecronoro
pPa3MHOXEHHS: JIeJIeHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, nmpoucxonsime Ha cTagusx Mmenosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIca 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc o0pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHHWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
SUIIEKJIETKA) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SUIECKICTOK U
crepmaTo3onaoB. Omioaorsopenue. [laprenorenes.

NunuBunyanbHOEe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opraHoreses. [TocramOproHnanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutne pactennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoHcTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
IIBETKOBBIX pPAacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMB», «KIETOUHBIN UK,
«Pemmukanua JTHK», «Muto3», «Meio3», «IIpsmoe u Hempsimoe pa3ButHue», «l'ameTorenes y
MJIEKOTIMTAIONINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opyioBaHMEe: MUKPOCKOI, MHUKpomnpenapaTtsl «CriepMaTo30M/ibl MIIEKOIMUTAIOIIETOY,
«lifuexnerka miekonuraronero», «KapuokmHes B KiIeTKax Kopemika JyKay, MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGoparopHble U NpaKkTHYecKue padoTbl:

JIaGoparophas padorta Ne 3. «HabmojeHre MUTO3a B KJIETKaxX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHast pabora Ne4. «l3yyeHHe CTpOEHHS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTuku. McTopus pa3BuUTHS TEHETUKU. Ponab HUTOJNIOTMU U
SMOPHOJIOTHU B CTAHOBJIEHUH T'€HETHKH. Bxiang poccuiickux u 3apyOeXHbBIX YUEHBIX B pa3BUTHE




TeHETUKU. MeToIbl TEeHEeTUKH (THOPHUIOIIOTUYECKUHM, NHUTOTEHETUYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckass CHMBOJIMKA, UCTIOTIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  ycTaHOBJEHHble ['. MeHnnenem.
MonorubpuaHoe cKpenBanue. 3aKOH eIUHO00pa3usi THOPUIOB MEPBOTO MOKOJIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpeluBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS IPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIONIEE CKPEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruileHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CHEMJICHHOMY
HacJe10BaHUI0 TeHOB. HapyleHue cluernieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpoMocOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnemoBaHue mNpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buasl M3MEHUMBOCTU: HEHACJCACTBEHHAsT M HacleACTBEeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanuoHHas KpuBas. Hopma peakuum mnpusHaxa.
KonuyecTBeHHbIE M KAueCTBEHHbIE INPU3HAKM M WX HopMa peakiuu. CBolcTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, wiy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KOMOMHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MonOBOM mpomecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa u
MPUYMHBI MyTariii. MyTtareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. M. BaBunoga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHCTUYCCKUH, OHMOXUMHYCCKHHA, MOJEKYJISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJIHOIN€HOMHOE CEKBEHUPOBAHMUE,
TEHOTHUIUpPOBaHKUE, B ToM yucie ¢ nomomipio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdeckue H TreHepaTuBHbIe MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOMUIAKTUKYA U JIEYCHUS T€HETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPHUIHOE CKpEIIMBAHUE U €T0 IIUTOr€HEeTHYeCcKasi OCHOBAY,
«3aKOH pacHICTUICHHS M €ro I[UTOTEHEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMoaeicTBrE ajUIeIbHBIX TEHOBY, «I eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTanroHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmIukanun «MoHOTHOpUIHOE CKpemuBaHuey», «HemonHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKPACKU Tena), Tepoapuit
«I"opox mOCceBHOW».

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




JIaGoparopnas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUIHOTO
CKpELIMBaHUA y Ap030(HIIbl HAa TOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «M3yueHrne MOauPUKAIMOHHONW U3MEHUYNBOCTH, IOCTPOCHHE
BapHaLlMOHHOTO psiZia U BapUALlMOHHOW KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJI€HUE CEIEKLUUU U AoMecTuKauus. Yuenue H.
W. BaBunoBa 0 LEHTpax MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CEeJeKIMH. MacCOBbI M MHIUBUAYAIbHBIA OTOOPBI B CEIEKLMH
pacteHuil n kuBOTHBIX. OLIEHKa 3KCcTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Yucras suHus. CkpemmBaHue 4HCThIX JuHUE. ['ereposuc, wunm rulOpuaHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpunuar. OtnanénHas ruOpuamsanmuss U €€ yCIexH.
HckyCcCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJMILIONIOB. J[OCTHIKEHHS CENEKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oOTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JaHUA
pexomOunantHoii JIHK u Tpancrennsix opranusmon. Kierounas wunxenepus. Kietounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiemsl. MO -
IFeHETUYECKU MOAU(PULIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

Hoptpetsl: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
o6uotexHonorun», «Kiaerounele KylabTypbl M KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U IEepeHOC
TEHOB, XpPOMOCOM.

OO6opyioBaHue: MYJISDKU TUIOAOB M KOPHEIUIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIroLMOHHAsA OUOJIOTHS.

[Ipennocsiku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiysHue 5BONIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerensctBa »BoMOLMU. [laseoHTONIOrMYECKHE: MOCIENOBATENBHOCTD IOSIBICHHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrYecKHe: CXOACTBA M pa3ivuus 3MOPHOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTMYHbIE, PYANMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHS JapBUHU3MA.
JIBIOKyIIMe CHUJIBl  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesl€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

Muxkposontonus. [Tonmynsanus kak eqMHULIA BU1A U 3BOJIOLUY.




JIBmxyue cuibl ((akTopsl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIM Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrecTBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosOIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTaT  3BOJIOIMH.  [Ipumepsl

npucnoco0IeHnit y opranu3MoB. ApoMop(O3bl U UAM0AIANTAIIHH.

Bun u BupgooOpasosanue. Kputepun Buga. OcHOBHble (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHUECKOE.

Maxkpossostonyst. PopMbl 3BOIOLUM: (pugeTHdecKas, IAUBEPreHTHas, KOHBEPreHTHas,
napauenbHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxkaeHnne  OT  HeCHEIHUAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crnenyaian3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopoJ
JKUBOTHBIX», «[lonynsuumy, «MyTanuuoHHas U3MEHYUBOCTBY, «ApoMopdo3bI»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduyeckoe BUI000pazoBaHue», « IKOJIOTUIECKOE BUI000pA30BAHUE).

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAacKu, HaOOp IJI0JI0B
U cemsH, Koiuiekuusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHHU Y JKHBOTHBIX», MOIEIh
«OCHOBHBIE HamNpaBIICHUSI DJBOJIOLUUNY», O00BbEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3ra
MI03BOHOYHBIX».

buoreorpaduueckas kapra Mupa, Koyekuus «QDPoOpMbl COXPaHHOCTH HMCKOMAEMbIX
KUBOTHBIX W pacTeHUil», Mozaens anmiukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaGoparopHas padota Ne 1. «CpaBHeHuUE BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOOIEHHOCTH OpraHusMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe MIPEICTaBICHUS O 3apOXKIECHUH KU3HU. HaydHble runoTe3sl BO3HUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKOW sBomronMu. HauanpHble Tanmel Ouonornueckoit sBomomnuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoabl: KEeMOpPUICKHH, OpIOBUKCKUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, OPCKUI, MEJIOBOM.

KaiiHo3zoiickas 3pa 1 €€ nepuoibl: MajIeOreHOBbI, HEOT€HOBBIN, AaHTPOITOTE€HOBBIN.

XapakTepucTuKa KiIMMaTra U IeoJIOTMYECKUX MporeccoB. OCHOBHBIE ATambl BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPTaHU3MOB.

Cucrema opraHM4ecKoro MHpa Kak oTpakeHue 3BOIOIUH. OCHOBHbBIE CUCTEMAaTUYECKUE
TPYIIIIBI OPTraHU3MOB.




DOBOJIIOLIMSL  YeNIOBEKa. AHTpOMNOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHuidl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoICcTBa M pa3andMs 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

HBwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYUMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK yMEIbIil,
UYenoexk npsmoxongmuii, YenoBek HeaHaepTaibckuid, YenoBek pasyMubld. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIUE PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHTOJOWUJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
NpUCHOCOOJICHHOCTH TPEACTABUTENCH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsl: ®. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. dapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KieTKan,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUell0oBeuecKHne pach».

Ob6opynoBanue: Myssku — «lIpoucxoxnenue dyemoBeka» (OKOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPhl, pyOnia, ckpedia), TeoXpoHOJIOrHIecKasi TadJnIa,
KoJuieKUus «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NPaKTHYeCKUE PadOThI:

[TpakTuueckas padora Ne 1. «M3ydyeHHe HCKOMAeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOLNS OPraHUYECKOTo MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

OKkojorusi Kak Hayka. 3aJaud W pas3feibl dKOoJOruu. MeTonbl 3KOJOTHYEeCKHX
MCCIIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHuWs  OpPraHU3MOB:  BOJIHAs,  HA3€MHO-BO3NYIIHAs,  ITOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxonorudeckux (paxTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMmIeparypa, BiaxHocTh. DoTonepuonusm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. brojgoruveckre puTMbl.

buotuueckne ¢daxkTopbl. Buumbl OMOTHYECKHMX  B3aUMOACHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTUKU Tonysiuur. OCHOBHBIC TOKAa3aTeIN TOMYJISIUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIICHHOCTH TOMYJIAINH B €€ PETYIISIH.

JdeMoHcTpanum:

[optpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabauiet u cxemsbl: kapta «IIpupoanbie 3001 3eMinny, «Cpebl OOUTAaHUS OPTAHHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHpy30pun-Tyhenbkny», «llumessbie memm».




JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHass pabota Ne 3. «Mopdosornueckue 0COOEHHOCTH PACTCHH W3 Pa3HBIX
MeCT OOUTAHUSY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH MOMYISIMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa M YKOJOrH4ecKkrue CuHCTEeMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesas). Buapl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue 00 skocucremMe U OHOreoleHO3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl OJKOCUCTEMBI: IPOAYLICHTBI, KOHCYMEHTBI, PpEIAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMBbI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHPAMHIbL: TPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOpEryJsanus, pazsutue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. brosoruueckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycrouuBocTH 3KocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Onocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHONH 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECUE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotTsl BemiecTB U OMOTr€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emsn. AHTpPONOreHHble H3MEHEHHs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOITIEMBI.

CocyecTBoBaHue npupoabl U dyenoBedectBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiumBocTH Ounocepsl. OCHOBa pAlMOHAIBHOTO YIPABICHUS TMPHUPOIHBIMU
pecypcamu U UX UCHoib30BaHue. JloCTHKEHHsI OMOJIOTMH U OXpaHa IPUPO/IBbL.

JdemoHcTpaumu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuie! u cxembl: «[Iumesbie nenny», «buoleHos3: coctaB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHusy», «OKoJoruueckas mnupamuaa», «buocdepa u yenmoBexy,
«JKocucTeMa IIMPOKOJUCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOMHOro Jjecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
cocTasisitolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBeIH 3phexT», «DakTOpbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocdeps», «O01as cTpykrypa 6uocheps», «Pacmnpocrpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3zota B mpupoie».

Ob6opyioBaHMe: MOJIEIb-aNTIINKALHS «Tunuunele OMOIICHO3bD», rep6apmii
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buornenosy, «Bpeautenun = BakHEHIIHUX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUil U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJOTHYECKUM IpyrnnaM oaHoro Buaa, Kpacnas kaura Poccuiickoi
Ddenepanun, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHS
00y4aroIMMUCs IPOrpaMM CpeHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMUYHOCTHBIX pe3yJbTaTOB OCBOECHMs mpeamera «buonorus» BblAEICHbI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaAIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIpPENEIECHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JINYHOCTH HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, MPHUCYILUMH  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHMsl, HAJIM4YUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHUS Ipenmera «buosorus» JOCTUraroTcs B €OMHCTBE
y4eOHOI M BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMH POCCHUHCKMMHU
COLMOKYIbTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU, MPUHSATHIMU B
o0miecTBe MpaBWIaMd M HOPMAaMHU HOBEJICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMUA,
CaMOBOCITIUTaHHSI M CAMOPA3BUTHS, PA3BUTUSl BHYTPEHHEH MO3MIMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHHs K 3aKOHY M IIPABOIOPSJIKY, YEJIOBEKY TPyAa M CTaplieMy IOKOJEHHUIO, B3aUMHOI'O
YBOKEHHs, OCEpEKHOTO  OTHOIIEHUS K  KYJIBTYPHOMY  HACJEIUI0 W TPaIUIMsIM
MHOT'OHaIMOHaIBbHOTO Hapoja Poccuiickoit deaepanuu, npupoie 1 OKpyKarolien cpene.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUSI yUeOHOTO mpenMeTa «buoorusy J0IKHBI OTpakaTh
TFOTOBHOCTb M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3WIMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXKJIeHUH, COOTBETCTBYIOIIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacimmpeHue JKU3HEHHOTO OIBITa M ONbITa JEATEIFHOCTH B MPOLECCE Peaan3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU  OO0ydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX IIpaB M O0OsS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IPaBOTOPSIIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH J1€ATEILHOCTH NP CO3JaHUU y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO TO3UILHUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOW KHU3HH U OOBICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX JI€HCTBHAX HEOOXOAUMOCTh  KOHCTPYKTHBHOI'O
B3aWMOJICHCTBHS JIFOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IEHHOCTSIMH U COIMAIIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILIECCE COBMECTHOTO BBINIOJIHEHUS YUYEOHBIX,
MIO3HABATENBHBIX M HCCIEJ0BAaTEIbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOUIEHHUS K MHEHUIO
OIIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO J1eATETbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON Tpa’KIaHCKON WACHTUYHOCTH, ATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH INepel PonmMHON, TOpaocTy 3a CBOM Kpal, CBOXO
Ponuny, CBOM S3bIK M KyJBTYpPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIEAWI0O U TaMATHUKAM TPHPOIH,
JOoCTIKeHUsIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CTIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHWE W pa3BUTHE
OuosIorry, MOHUMAaHUS 3HaUYEHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YeJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaelHas  yOexJIEHHOCTb, TOTOBHOCTh K cCiykeHH0 u 3amuTre OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:



OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIOCOOHOCTH OIICHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJUTENSM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHSTHS LIEHHOCTEH CEMEWHOH XKM3HU B COOTBETCTBUU C TPaJULUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPD&)KEHUIO B pa3HBIX BUAAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KaueCTBa TBOPYECKOM JIMUHOCTH;

5) pusnueckoro  BocHHUTAHUS, (OPMHUPOBAHHMA  KYJIbTYPbl  310pPOBbSI M
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHMMAaHUE U pealih3alus 3J0pOBOro u 0e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
perynsipHass (uU3MYEcKass AaKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

[IOHMMAaHUE LIEHHOCTH IMpaBWJI MHIUBUIYaJIbHOIO U KOJUIEKTMBHOIO O€30IacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHME IOCIEICTBUI M HENPHUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHS aKOTOJIs,
HApKOTUKOB, KYpPEHHUS);

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOU
HAIPaBIEHHOCTH, CMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BBITOJIHSTH
TaKylo J€SITeIbHOCTD;

MHTEpEC K paznu4HbIM chepam mpodeccruoHalbHON NesSTeNIbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00Pa30BaHUIO M caMOOOPA30BaHMIO HA MPOTSKEHUM BCei
KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBILIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE ONbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUHN ISl OKPY>KAIOLIEH CPebl;

0CO3HaHUeE T1100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U MyTeil UX peLIeHHUS;

CIOCOOHOCTH MCIONIB30BATh MPHUOOPETaeMbIe MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
IpU pelIeHUuU NpoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHUE
MpaBUJI MOBEIECHUS B MPUPOJIC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOoCchepbl);

aKTUBHOE HENpUSATUE ACHCTBUMN, MPUHOCALIMX BpPEJ OKpYXKarolled NpUpOAHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJIM4Yue PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKOH KYNbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAmNpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATHBHOW M COIIMAIBHOW TMpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOM HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:



Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW M  YMUTATEIbCKOW  KYJIbTYphl KaK  CpeJCTBa
B3aUMO/JICHCTBHS MEXTY JIFOIbMU M MTO3HAHUS MHPA;

IIOHUMaHHue creuupuKd OMOJIOTMH KaK HayKd, OCO3HaHHs €€ pojid B (OPMHUPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LETOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaKk O €IUHCTBE IPUPOAbI, YelIOBeKa U oOOIIecTBa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JAJIs1 COBPEMEHHON LIMBUIIM3ALMU: OOeCTIeUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH, CITOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTHYECKUX MPoOsIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKNU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIEH
KYJBTYpbl, €CTECTBEHHO-HAy4HOH TI'DPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00yJaroumxcs, opMUpyeMO IpU U3y4CHUH OHOJIOTHH;

[IOHMMaHHE CYIIHOCTH METO/J0B IO3HAHHUS, UCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIW3a W OOBSACHEHHs SBICHUUN
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JielaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAaYYHbIX (DAKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJBh30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHHS
po0JIeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOMH JESTEIbHOCTH, FTOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMHM 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPEOHOCTSAMMU.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmMera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHHsSI OOYYArOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPIHUs,
ABJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIIEeUNBAOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYarolIuXxcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IO3HABATEIbHOH H
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHUSI MPOrpaMMbl CPEJHEro oO0Iero odpa3oBaHuUs
JIOJIKHBI OTPAXKaTh:

OBJajieHNe YHUBEPCAJIbHBIMHM YUeOHBIMH MO3HABATEIbHBIMH 1eCTBUSIMM:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYJIMPOBATh M AKTyaIM3HpPOBATh MPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BAaTh TMPH OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, o0000IIEeHHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMH MTOHITHSIMH);

OTpeeNsATh LEeNU JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl I€ATEILHOCTU C TOCTABJICHHBIMHU LENISIMHU;



UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS sl OOBSICHEHUS (PAaKTOB U SIBICHUU KHUBOMH
HIPUPOIBI;

CTPOUTb JIOTUYECKUE PACCYKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, II0 aHAJOIHH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHbIX CBA3EH U
OTHOILICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKXKEe MPOTUBOPEUYMI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl C y4&TOM aHaluM3a HUMEIOIIUXCS
MaTepHalIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLIEHUBATb PUCKH ITOCIIEICTBUI €A TEIbHOCTH;

KOOPAMHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSIX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIa/IETh HAaBbIKAMU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESITEbHOCTH, HAaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B IIO3HAHMUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIBHOCTH IO IOJYyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpPETANH, NMPEOOPA30BAHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIBHBIX IIPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIICHHS, BIaeTh HAYYHON TEPMUHOIOTHEH, KITIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH TPUYUMHHO-CIIECTBEHHBIE CBS3UM U aKTyaJU3UpoOBaTh 3aJayy, BbIABUIATh
rUNnoTe3y e€ pelleHHs, HaXOAWUTh AapryMeHThl JUIsl Jl0Ka3aTelabCTBa CBOMX YTBEpPXKJIEHUI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaATh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yibTaTbl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;

OCYILIECTBIIAThH LIEJ€HANPABICHHBIN MOWCK NEpeHoca CPEJCTB U CIIOCOOOB JAECUCTBUS B
npohecCHOHANBHYIO CPey;

yMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 00JIacTei;

BBIJIBUT'aTh HOBBIE WJEH, Npe/UlaraTb OPUTMHAIbHBIE MOAXOJbl M PpEIIEHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (Tekcte yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynpoBaTh 3alpochl W MPUMEHATh pa3IMYHble METOJbl NpPU TMOUCKE M OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /TS BHITIOJTHEHUS YUEOHBIX 3a/1a4;

MPUOOpPETaTh ONBIT HCIOJIb30BaHUS HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (QOpMYy IMpeAcTaBiICHUs OHOIOrHYECcKO
uHpopManuu (CXxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U APYToe);

WCIIOh30BaTh HAYYHBIA SI3bIK B KA4e€CTBE CpPENCTBA MpU padboTe ¢ OMOJIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTW4ecKHe 3HAKH M CHMBOJIBI,



dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJAJIETh HAaBbIKAMHM pPACIO3HABaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

1) oomenmne:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJIHEHUS IpeUlaraéMoOM 3aJadyd, Yy4YHUThIBaTb MHTEpPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHAJIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHHUS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU I1€PErOBOPBHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOILEHUS U B3aMMOJEWUCTBHUSA, OHUMATh HaMEpPEHUs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOI0 TOYKY 3PEHHMS C HMCIOJb30BAaHUEM S3BIKOBBIX
CPEJCTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOThI MPU
pemeHn OGMoI0rnYecKor mpo0IeMbl, 000CHOBBIBATh HEOOXOMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3auMMOECHCTBYS IPHU peLICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX ACUCTBUI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4je€Ha KOJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUA 110 €€ INOCTUIKEHMIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENeNATh POJIU C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLICHHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHHUE B PAa3JIMYHBIX CHUTYaLMsIX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS MPOOJIEM M MX PpELICHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaKOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO JESATENbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4l B 0Opa30BATENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTABJISATh [UIAH PELICHUs MTPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPENOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciypsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOH JPYIUIUH B pa3HBIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIQJICTh HaBbIKAMH MTO3HABATEIBHOHN pedieKCUn Kak OCO3HAHMSI COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCUu
JUIsL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JIE€ATEIbHOCTH;

3) npuHsITHE CedsT U APYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3yNIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHsle pe3ynbTaThl ocBoeHus nporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crieruduueckue st yaeOHoro npenmera «buoorus» HaydHbIE 3HAHHS, YMEHUS U
Croco0sbl JNEeUCTBUI 1o OCBOCHHUIO, MHTEPIIPETALAN
U IpeoOpa30BaHUIO 3HAHUN, BUJIbI JESATEILHOCTH 10 TOJYYEHHIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBsA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEACTaBIEHbI MO Trojam
o0OyueHusl.

[IpenmerHbple  pe3ynbTaThl OCBOEHHs  yueOHoro mpenmera «buonorus» ¢ 10
KJacce I0JKHBI OTPaXarTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYyHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIEpPKaHNE OMOJOTHYECKUX TEPMUHOB U MOHSTUN: JKU3Hb, KJIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIeCTB M  IPEBpAIlEHUE JHEPruu), TIoMeocTa3s
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yYMEHHE u3Jarath OWOJIOTMYECKHE TEeOpUH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHaf,
LEHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [IeHTpax MHOroo0pa3usi U IPOUCX0XK/I€HUs KyJIbTYpHbIX pacTreHuid H.
W. BaBusnosa), onpeAensTh IPaHULIbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IIOJyUYE€HHBIX pPE3Yy/IbTaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHMA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKAPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHa BELECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS ISl OOBSCHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUSI HOPM
IPaMOTHOTO TMOBEJIEHUSI B OKpYXarolleil NpUpOAHON cpene, MOHUMAaHHWE HEOOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palriOHAIbHOTO
IIPUPOIONOIB30BAHUS;



YMEHHUE pelIaTh »JIEMEHTapHble TeHETUYECKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpellMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTa0OPAaTOpHbIE W MpaKTUYeCKue paboThl, COOII0IATh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KpPUTHUYECKH OICHHBAThb U HHTEPIPETUPOBATH MH(GOPMAIUI0 OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM MH(pOpMaLNK, HAYYHO-TIONYJSPHBbIE MaTEPHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco037aBaThb COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIEHHUs, 00001Ias
Ouonornyeckyro HMHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHHMsS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JTIOJDKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJH OWUOJOTHUH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE pACKpBIBATh COJCpKAHWE OWOJIOTWYECKHX TEPMHUHOB W TOHATHH: BUJ,
nomynsitivsi,  TeHOMOHI,  SBONIOIMS,  ABWXKYyIIHE  cuibl  (pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHUE, JKOJIOTHYECKHE (DAKTOpPBI, IKOCHCTEMA,
OPOJYLUEHThl, KOHCYMEHTBI, pEeIYLEHThl, IEeNu MHUTAHUSA, OKOJOTMYecKas MUpaMH/a,
OmoreorieHo3, buocdepa;

yMEHHME Wu3jaraTh Ouojoruyeckue Teopuu (dBomronuonHas Teopuss Y. [lapBuna,
CUHTETHUYECKash TEOpHUsl HBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrtsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBieHuil u myrteid sBomonuu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHaickoro), onpeensTh TpaHUIIBI UX TPAMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMHU HAay4YHOTO MO3HAHMs B OMOJIOTMH: HAOIIOJEHUE U OMUCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEJCHUE OHOJIOrHYECKOIro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBObI HA OCHOBAaHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKK CTPOEHHUS] OHOJOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSAILUHI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OLIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JAEHCTBHS 3KOJOIMYECKHX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
o6uocdepe;

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HaHUS JUIsI OOBSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLUX JIOJIEH, COOMIONEHUST HOPM
rPaMOTHOIO TOBEACHMUSI B OKpY)KaloIIed MPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonoruu JUIst panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTABIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMaxX (I[eMH MUTaHUs);

YMEHHE BBITMOTHATH J1a00paTOpHbIE U MpaKTUYecKue paboThl, cOOM0IATh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W HMHTEPIPETUPOBATh MH(POPMALNUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3jIMYHBIX HCTOYHUKOB (CpelaCcTBa
MaccoBoi HWH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpuBaTh T0OaTbHBIC



HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HUIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouonormyeckyro HMH(MOpPMALUIO W3 HECKOJIBKUX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



10 KJTACC

TEMATHYECKOE INTAHUPOBAHHUE

n/a

HaunmenoBanue
pa3zieyioB U TEM
MPOTPaMMBbI

KonuuectBo uacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

OcCHOBHBIE BUABI ACATCIBHOCTU

ONEKTPOHHBIE
nuudpoBbie
o0Opa3oBaTenbHbIC

pecypcehl

buonorus xak Hayka

0,5

PackpeiBaTh  coxepKaHuMe ~ TEPMHUHOB M IIOHATHH:  HAay4HOE
MHUPOBO33pEHUE, HAY4HAs KapTHHA MUPA, HAy4HbIM METOJ, I'MIIOTE3a,
TEOpHUsl, METOJbl HCCIEIOBaHUS. XapaKTepu30BaTh OHOJIOTHIO Kak
HayKy, €€ MECTO M pOJlb CpEeIu JpPYrMX €CTECTBEHHBIX HaYK.
[lepeuncnsite pa3gensl OHOJIOTMH B COOTBETCTBHE C OOBEKTaMHU
u3zyuenus. Ha3piBaTh BakHelIne oTpacid OHWOJOTMYECKUX 3HAHUHM U
3ajaun, crosmue nepes ouosoruenr X XI B.

PackpeiBaTh conep:kaHue TEPMUHOB W TOHSATUN: HAYYHBI METOI,
METO/Ibl UCCIIEAOBAHMS. XapaKTePU30BaTh OCHOBHBIE METOJIbI TTO3HAHUS
JKUBOUM MpUPOIBI: HAONOEHUE, SKCIIEPUMEHT, ONMHCAHHE, U3MEpEHHeE,
KJIaCCH(UKAIMS, MOJICTTMPOBAHKE, CTATHCTHYECKass 00paboTKa JaHHBIX

Bbubmuoreka IJOK
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JKusble cucTeMbl 1
HX OpraHusanus

PackpeiBaTh ~ comep:kaHWe ~ TEPMHUHOB U TIOHATUH:  CHCTEMA,
OHMOIOTHYecKasi CHCTeMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHCTEMEI,
CBOICTBa JKMBBIX CHCTeM, OOMEH BEIIEeCTB, pPa3MHOXXEHHE, pOCT,
pa3sBUTHC, HaCJICACTBEHHOCTD, U3MCHYHNBOCTD, Pasapa)kKnuMocCThb,
HHEPro3aBUCUMOCTh, YPOBHHM OpraHU3allMU JKU3HH (OMOCHUCTEM).
XapakTepu3oBaTh TMPHUHIIUIIBI OPTraHU3AIUUd OWOCUCTEM: OTKPBITOCTD,
BBICOKAsl  YIMOPSAIOYEHHOCTh,  CAMOPETYJSIUs,  HEPAPXHUUYHOCTb.
[lepeunciATb  yHMBEpPCAJIbHBIE  CBOMCTBA  JKHMBOIO: €IMHCTBO
XUMHUYECKOTO COCTaBa, pa3apakKUMOCTh, JABM)KEHHE, TOMEOCTa3, pOCT U
pa3sBUTHC, HaCJICACTBECHHOCTD, U3MCHYHNBOCTD, 3BOJIOIIUSA
(mpucnocobieHue K U3MEHSIOMUMCS YCIoBUsaAM). [IpuBoInuTh mpumMepbl
OMOCUCTEM pPa3HOTO YPOBHSI OpPraHU3allMd M CPAaBHUBATH IPOSBICHUS
CBOMCTB HMBOTO Ha pAa3HBIX YPOBHSAX. XapaKTepHU30BaTh OCHOBHBIC
MPOIIECChl, TMpOTEKalmue B OuWOcHUCTeMax: OOMEH BEHIECTB U
MpeBpallleHre  JHEPTrud, CaMOBOCIPOW3BEIECHUE, CaMOPETYISIUs,
pazsutue. CoOmromath TpaBwiIa OEpPEeKHOTO OTHOUIEHUS K IKHBOU
pupoJie

bubmuoreka [JOK
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XMUMHYECKUHA COCTaAB

PaCKpBIBaTI) COJACPIKAHUE TCPMUHOB U TOHSTHH: 3J'I€M€HTBI-6I/IOFGHI)I,

Bubmoreka ITOK




" CTPOCHHUC KIICTKU

MaKpO3JIEMEHThI, MUKPORJIEMEHTBI; MUHEPAIbHBIC BEILECTBA, MOJICKYJIa
BOJIbI KaK JHUIOJIb, BOAOPOJHBIC CBS3H; THAPOPUIbHBIC U THAPOHOOHBIC
BemiecTBa. Jloka3pIBaTh €IMHCTBO JJIEMEHTHOI'O COCTaBa KakK OJHO W3
CBOMCTB HUBOTO. Pacnpenensarb XUMHUYECKUE AJIEMEHTHI 0 TpyIaM B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO MPEJICTABUTEIHCTBA B OPraHU3ME;
XapaKTEePU30BaTh POJIb OTIEIBHBIX JIEMEHTOB. BBIABIATH CBSA3b MEXKIY
COCTaBOM, CTPOEHHEM MOJIEKYJIbl XHMHUYECKOTO COCIMHEHHUS U €ro
(GYHKIMSIMH B KIIETKE

https://m.edso00.ru/7f41c292

PackpbiBaTh conmep)kaHHME TEPMUHOB M TOHATUH: OCJIKH, IMOJMMEPHI,
MOHOMEpPBI,  aMHUHOKHCIOTHI,  MENTUIHAS  CBS3b,  MOJHUIENTH,
JeHaTypanus. XapakTepu3oBaTh O€JIKHM KakK KIAacC OPraHUYeCKUX
COeIMHEHUH; KiIacCcU(PUIMUPOBATh HUX IO CTPOCHHUIO (TJIOOYNISpHBIE U
¢ubpmIsipHBIe  OCNKH), MEePEeYUCIsTh W XapaKTepH30BaTh (PYHKIUU
0enKoB

PackpbiBaTh cojepkaHne TEPMUHOB U MOHATHH: (hepMEHTHI, aKTUBHBIN
LEHTp, cyOcTpaTHas cneuu(puIHOCTb, KOYEPMEHTHI, OEIKU-aKTUBATOPHI
U OeNKU-UHTUOWTOpHL.  YKa3plBaTh  OTIMYHMA  (EPMEHTOB  OT
HEOPraHMYeCKUX KaTaau3aTopoB. OOBACHATH posib  (EPMEHTOB B
(GYHKIIMOHUPOBAHUHU KMBBIX CHCTEM, B IPOMBIIIIIEHHOCTH, B MEIUIINHE,
B [IOBCEITHEBHOM KU3HU YETI0BEKA

PackpeiBaTh  conep)kaHWE TEPMHHOB W TOHSATHH:  YIJICBOJBI,
MOHOCAXapubl, JUCaXapuibl, TMOJUCAXapHIbl, TJIIOKO03a, puodo3a,
ne3okcuprbo3a, caxaposa, JaKTo3a, MaJIbTo3a, IEJUTI0NI03a (KJIeTJaTka),
Kpaxmall, TJIWUKOTeH, JUNUAbl, TPUIJHLIEPUAbBl (KUPBL, Macia),
dbochomunuapl, cTepouibl. XapakTepU30BaTh YIJIEBOJBI, JIMIMHUABI Kak
KJIaCCOpPTaHWYecKuX coenuHeHuil. KnaccudunmpoBaTs yriaeBoabl u
JUNHIBI 110 CTPOCHHIO; MEPEUYHCIATh (QYHKITUH YTICBOJOB U JIUIHIOB.
CxeMaTH4ecKH U300paXkaTh CTPOCHHUE MOJICKYJI YTIIEBOIOB, JIUIHIOB

PackpsiBath cozepKaHue TEPMHUHOB 51 MTOHSATUI:
ne3okcupubonykiennonas kucinora (JAHK), pubonyknenHnoBas kuciora
(PHK), HyxieoTua, NOJUMHYKIEOTHIHAs ILenb (MOJUHYKIEOTHN),
KoMIUIeMeHTapHOoCTh, ¢yHkumu JIHK (xpanenne u mnepenaua
HaciencTBeHHoW uH(popmanuu); Buasl PHK  (undopmanumonnas,
TpaHCHOpTHasA,  pubocomanbHas);  aaeHo3uHTpudochar  (ATD),
MaKpO3pruyecKkas CBsi3b. XapaKTepU3UPOBATH HYKJIEHHOBBIE KHCIIOTHI




KaK  XMMHUYECKHE COCJIMHEHUS U  HOCHTEJIM  HAacJIeJICTBEHHOU
uHpopmanuu. OT™MeyaTh 0COOEHHOCTH CTPOSHUS MOJIEKYJT HYKJIEMHOBBIX
kucnotr (JJHK, PHK) u AT®. Cxematuueckun M300pakaTb CTPOCHHE
HYKJICOTH]IOB, MOJICKYJI HYKJICMHOBBIX KUCJIOT, AT®

PackpbiBaTh conpepxkaHue TEPMUHOB M TOHSTUM: KJIETKA, LIUTOJOTHS,
pacKpbIBaTh COJIEpKaHUE TMOJOXKEHUHN KiIeTouHoil Teopuun. [lepeuncnars
M XapakTepuU30BaTb  OCHOBHBIE  METOJABl  W3YYEHHUS  KICTKHU:

(IpUTOTOBIIEHWE  CpPE30B,  OKpallMBaHHE,  MHKPOCKOIHMPOBAHUE,
neHTpuyrupoBanue, KyJIbTHBHPOBAHUE KICTOK U TKaHEH )
PackpeiBathb  comep)kaHuM€ ~— TEPMUHOB M MOHATHUW:  KJIETKH

(3ykapuoTuyeckasi, NpPOKApUOTHYECKasi), IUIa3MaTHYecKas MeMmOpaHa
(mnasmanemMma), IJIMKOKAJIMKC, TPAHCHIOPT BeUlecTB (IIACCHUBHBIN,
AKTUBHBIN), S3HIONHUTO3 ((paromuTo3, MAHOIMTO3), SK30IHUTO3, KICTOTHAS
CcTeHKa, Hykjeoua. CpaBHHMBaTh MeXay co0OM 3SyKapHOTHYECKUE U
IIPOKAPUOTUYECKUE KIIETKH; OTMEYATh CXOJICTBO U PA3JINYUSA B CTPOCHUU
KJIETOK OAaKTepHii, >)KUBOTHBIX, PACTCHUHN 1 rpuOOB

PackpelBaTh  coxepaHuME TEPMUHOB M IIOHATUH: LMTOILIA3Ma,
opranoufipl, sHpomnazmatudeckas cets (OIIC), ammapar [ompmxu,
JIN30COMBI, BaKYyOJIb, MHUTOXOHIPUH, IJ1aCcTUuAbI (XJ'IOpOHJ'IaCTBI,
XPOMOILIACTHI, JIEHKOIMIACThI), pHOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
HEeHTp (LIEHTpOocOMa), PECHUYKH, KTYTUKH, BKIIOUEHUS, SAPO, sAepHas
00o0J10uKa, KapuoIjazmMa, XpOMaTHH, SAPBIIIKO, XpOMOCOMBI. ONHCHIBATH
CTPOEHHE JYKapUOTHYECKOM KIJIETKM 10 U300pakeHHsM U Ha
MHUKpOIpenaparax; KJIacCU(pHUIHUPOBAaTh OPraHOMIbl B 3aBUCUMOCTH OT
0CcOOeHHOCTEH uX CTpoeHHsl (OJHOMEMOpaHHbIE, JABYMEMOpaHHBIE,
HEeMEeMOpaHHbIE); OMUCHIBATh (PYHKLUU KaXJOTO OpraHouja B KIETKE.
XapakTepu3oBaTh KJIETOYHOE SAPO KaK MECTO XpaHEHUs, Iepeadu
(yZBoeHHE XpOMOCOM) M peanu3anuu (TPaHCKPUILMS) HAcIeICTBEHHON
I/IH(l)OpMaHI/II/I KJIICTKH. Hepe‘-H/IC.]'If{TI) M OIIMCBIBATb KOMIIOHCHTHI fAJpa H
ux ¢yHkuuu; CxeMaTMYHO H300pa)xkaTh CTPOEHUE PACTUTENBHONH W
KUBOTHON KJeTKA. OOBACHATH OMOJOTHYECKOE 3HAUECHHUE TPAHCIIOpTa
BEUIECTB B KJIETKE




KuzuenestenbHOCTD
KJIETKU

PackpbIBaTh copepikaHHE TEPMHUHOB M TOHITHNA: OOMEH BEIIECTB H
IpeBpalieHre HSHepruu (Merabosn3M), ACCUMWIALUSA, IUIACTUYECKUH
0oOMeH, TUCCUMUJIAIMS, SHepreTudeckuii oomMeH, gorocunres, Goronus,
dochopunupoBanue, NEPeHOCUUK MPOTOHOB, XeMOCHHTE3. ONUCHIBATh
(doToCHHTE3, MPOLIECCH, MPOTEKAIOUINE B CBETOBOM M TEMHOBOMH (hase.
BBISBIATE NPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY IOIVIOLICHUEM
COJTHEYHOW DJHEPruu XJOpOopMIUIoM H CUHTE30M Mosekyn ATO.
CpaBHMBaTh HCXOJHbBIE BELIECTBA, KOHEYHbIE MPOAYKTBI M YCJIOBHUSA
NPOTEKaHHUsA pEaKIHWid CBETOBOM M TEeMHOBOH a3el (oTocuHTE3a;
CpaBHuBath (oTtocuHTe3 M  xemocuHTe3. OleHHBaTh 3HAYCHHE
(doToCHHTE3a M XeMOCHHTE3a JIJIs )KU3HU Ha 3emMIie

PackpriBath copepxkaHre TEPMUHOB U MOHITHIA: SHEPreTUUECKHI OOMEH,
TJIUKOJIN3,  MOJIOYHOKHCIIOE  OpOXKeHHe, CIUPTOBOE  OpoKeHHe,
OMOJIOTMYeCKOe OKHCIEHHE, KIETOYHOE JbIXaHHe, JUCCUMMIISIUS,
dbepmenT. XapakTepu3oBaTh OOMEH BEIIECTB U IMPEBpAIICHUE dHEPTUU
(MeTaboM3M) KaK OJTHO UX CBOMCTB KMBOTO. [lepeuncisate ocoOeHHOCTH
TUTACTHYECKOTO M HHEPreTHYecKOro oOMeHa B KIIETKE; YCTaHABJIHMBATH
B3aMMOCBS3b MEXAY HUMU. Pa3nnuaTh TUIBI OOMEHA BELIECTB B KIIETKE:
aBTOTPOQHBIA U TeTepoTpodHbIil. OnuchBaTh 3Talbl YHEPrETHUECKOIO
oOMeHa (TMOATOTOBUTENbHBIN, OECKUCIOPOIHbIN, KHUCIOPOAHBIA) U
CpaBHUBATh UX MEXAY CO00W. XapaKTepH30BaTh PEAKIMU TIIMKOJIN3A,
OpOXKeHMs, KJIETOYHOIO IBbIXaHUS; BBIABIATH MPUYUHHO-CIIEJCTBEHHBIE
CBSI3M MEXTY TITUKOJIU30M, KIIETOYHBIM JBIXaHUEM U CHHTE30M MOJIEKYII
AT®. CpaBuuBarh 3()(heKTUBHOCTh OECKHCIOPOAHOTO M KUCIOPOIHOTO
ATAIoOB

PackpbiBaTh cosiepkaHUE TEPMUHOB U MOHATUN: T€H, TEHETUYECKUM KO/,
MaTpUYHBIA CHUHTE3, TPAHCKPUIIIIHS, TPAHCISIHSA, KOJOH, aHTHUKOJIOH,
pubocoma, LeHTpallbHas 0TMa, MOJIeKYJsipHas Ouonorus. Onpenensarsb
CBOMCTBA TEHETHMYECKOTO KojAa (TPHUIUIETHOCTh, OJHO3HAYHOCTD,
BBIPOXKJEHHOCTb, YHUBEPCAIbHOCTb, HETEePEKPhIBAEMOCTD,
HEMpEePHIBHOCTH). OMNUChIBATh ATambl peaju3aliil  HACJIeICTBEHHON
uHpopmanuu B kieTrke. CpaBHHBATh pPEaKIMM MATPUYHOTO CHHTE3a
mosiekys PHK u Genka B kiietke

PackpeiBaTh conepaHUE TEPMUHOB U IOHATHI: BUPYC, BUPYCOJIOTHS,
Karcuj, Oakrepuodar, Bupyc umMMmyHoaeduuura yenoeka (BUY),

Bbubmuoreka IJOK
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OHKOTCHHBIE BHPYCHl. XapaKTepu30BaThb BHPYCHl KaK HEKJIETOYHYIO
(dopMy KHM3HH; OCOOEHHOCTH CTPOCHUS U JKU3HEICSTEIbHOCTH BUPYCOB.
OnwuceIBaTh >KU3HEHHBIA LUKI BUPYCOB HMMMYHOAC(DUIIUTA YEIOBEKA;
pasnmuyaTth Ha pucyHkax BTM ((Bupyc TabayHOW MO3aMKH),
6akrepuodar, BUU. O60CHOBBIBATH U COONIIOATh MEPHI TPOPHIAKTUKI
pacnpocTpaHeHus BUPYCHBIX 3aboneBaHul (pectiupaTopHBIE,
eIy TOYHOKHIIEUHBIe, KieneBoi sunedanut, BUY-undexims)

Paszmuoxenue u
WHUBUTyaJIbHOE
pa3BUTHE
OpraHU3MOB

PackpbiBaTh colepKaHHe TEPMHHOB M TOHSTHI: KICTOYHBIH ITUKI,
uHTepdasa, penymmKanus, XpoOMOCOMa, KapHOTHUII, TarlJIOUIHBIH,
JUTUTOUTHBI XPOMOCOMHBIN Ha0Op, XpPOMATHIIbI, MHUTO3 €r0 CTaHH:
npodasa, meradaza, anadasa, tenodaza. ONuUChBaTh KUIHESHHBIA ITHKIT
KJICTKH;, TIEPEUUCIIATh U XapaKTePU30BaTh MEPUOJIbI KIIETOYHOTO IUKIIA,
CpaBHMBaThb HUX MeXay coOoi. OmnuchiBaTh CTPOECHHE XPOMOCOM,
KapHOTHIIOB OPraHW3MOB, CPaBHUBATh XPOMOCOMHBIC HAaOOpPBI KIIETOK.
CpaBHuBaTh CTaguu MHUTO3a. Pa3nuuaTe Ha MUKpoIlpenaparax u
PHCYHKaX CTaJIul MUTO3a. PaCKphIBaTh OMOJIOTMYECKHI CMBICT MUTO32

PackpeiBath conepkaHue TEPMHHOB U TOHSTHHA: Pa3MHOKEHUE, KIIOH,
MOJIOBBIE KJIETKM (TaMeThl), SIHIEKIeTKa, CIIEpPMAaTO30U, 3HUIroTa,
JeJICHWe  HaaBOe,  IMOYKOBAaHHWE,  CIOPYJANUS,  (parMeHTaIus,
BEreTaTUBHOE pPa3MHOXXEHHE, CEMEHHOE pa3MHOXXEHHE, OIbLICHHE,
JIBOITHOE OIUTOJIOTBOPEHUE, IIOJOBBIC JKEJIE3bl, CEMEHHUKHU, SUYHHUKH,
OTLIIOIOTBOPEHUE (HapyxHoe, BHYTpPEHHEE). XapaxkTepus3oBaTh
OCOOCHHOCTH H 3HAaueHHe OecHoJioro U IIOJOBOr0  CIIOCOOOB
pa3MHOXKEHHUA. BbIIensaTh BHIBI OECHOJIOT0 Pa3MHOXKEHUS; BBISBIATH
B3aUMOCBSI3U MeXaAy (opMaMu U CrocoO0amMu pa3sMHOXKEHHS, U UX
OMONOTMYecCKUM 3HadeHHeM. BrnaneTh mnpuéMamMu BEreTaTUBHOTO
pPa3MHOXKEHHUS KYyJbTYpHBIX pacTeHHH (HA TIpUMEpe KOMHATHBIX).
XapakTepu30BaTh IOJIOBbIE KIETKU: SUIEKIETKH, CIepMaTO30UIbI;
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS

PackpeiBath comep:kaHUE TEPMUHOB M TOHATHH: MEN03, KOHBIOTALMS
XpOMOCOM, MepeKpeCT (kKpoccuHTOBED) XpPOMOCOM, raMeTEHl.
XapakTepu30oBaTh Mei03 KaKk CIOCO0 KIETOYHOTO AENEHUS; OMUCHIBAThH
M€I03 MO CTaAusIM; CPAaBHUBATH CTAJIMM Mei03a U MUTO3a. PaznuyaTe Ha
PUCYHKaxX CTaJdd Mei03a; pacKpblBaTh OHOJOTHYECKOE 3HAYCHHE
Melo3a
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PackpslBaTh comep:kaHME TEPMMHOB M IIOHATHH: TaMETOICHE3,
CIIEpMAaTOreHe3, OOIE€HE3, CIEepPMaTo30uJ, aKpocoMma, AWIEKIIETKa,
HOJISIPHBIE TeNbla. XapaKTepU30BaTh OCOOCHHOCTH TIaMETOreHes3a y
JKUBOTHBIX W €r0 CTaJWU; IOJIOBBIC KJIETKH >KMBOTHBIX M OIMCHIBATH
nporecc ux paszButusa. CpaBHMBATh CIIEPMATOTEHE3 M OOIEHE3.
OnuceiBath OILIOIOTBOPEHHE, Ouosiornyeckoe 3HAYEHUE
OIUIOJOTBOPEHHUS

PackpbiBaTh  cojepkaHWE€ TEPMHHOB W  IOHSATHHA:  OHTOICHE3,
sMOpHOreHe3, 3urora, JIpoOJieHHe, OlacToMepsl, Mopysia, Omacryna,
Onacrorenb, racTpyiyia, HeWpyia, OpraHOTEHE3; 3apOJIBIIICBBIC JIUCTKU:
DKTOJEpMA, MeE30/IepMa, DHTOAEPMA; IMOCTIMOPHOHAILHOE pPAa3BUTHE:
npsMoe W HempsiMoe  (JIMYMHOYHOE); Meramopdo3, Meracropa,
MHUKPOCIIOpa, MBUIBIIEBOE 3€PHO, CHEPMHUH, 3apOJBIIIEBBI MEUIOK,
NBOWMHOE oIuIogoTBOpeHue. OmpenensT dTambl AMOPUOHAIBHOTO
pa3BUTHSI XOP/JOBBIX HAa CXEMax W Iperaparax M OMHCHIBATH MPOIECCHI,
NPOUCXOJAIINE HA KaxaoM 3tane. CpaBHHUBaTh NEPUOJBI OHTOTCHE3a;
npsMoe M HempsMoe (JIMYMHOYHOE) TOCTIMOpPHMOHAIBHOE pa3BUTHE,
3apOIBIIIA YEJI0BEKa M JIPYTUX XOPAOBBIX. OOBACHATH OHMOJOTHUYECKOE
3HAYeHHWE PAa3BUTHA C MeTamMop(o30oM; OTpHUIIATEIFHOE BIUSHHE
QJIKOTOJIsl, HUKOTMHA U JPYTUX TEepPaTOreHHBIX (aKTOPOB Ha pa3BUTHE
3apopIiia 4yemoBeka. OMUCHIBaTh MPOIIECC ABOWHOTO OILIOIOTBOPEHUS Y
IIBETKOBBIX PaCTEHHH

HacnencrBeHHOCTD U
NU3MEHYUBOCTD
OpraHu3MOB
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PackpeiBath conmepkaHMe TEPMUHOB M MOHSATHI: T€H, T€HOM, T'€HOTHII,
(GeHOTUII, XPOMOCOMBI, aJuleJibHble TEeHbl (alsiedH), TOMO3UIOoTa,
reTepO3UroTa, JOMHUHAHTHBIM TpHU3HAK (T€H), PEIECCHUBHBIN MPHU3HAK
(reH), uncras nuHUs, THOpHUA. [lepedncnsaTe U XapaKTepru30BaTh METO/IbI
T€HETHKU: TUOPUIOTIOTHYECKUH, [IATOTEHETHYECKHUIA,
MOJIEKYJIIPHOIEHETUYECKNM; JOMUHAHTHBIE M PELECCHUBHBIE ITPU3HAKU
pacTeHuil u )KUBOTHBIX. [107b30BaThCSI TEHETUYECKOW TEPMUHOJIOTUEN U
CHMBOJIMKOM JIJISI 3alIMCH T€HOTUIIMYECKUX CXEM CKPEIIMBAHUS

PackpeiBaTh copepkaHWe TEPMHUHOB W TOHSATHH: MOHOTHOPHIHOE
CKpeluBaHue, (PEHOTUMINYECKUE TPYIIbI, THOPUIOTOTUIECKUN METO,
YUCThIC€ JIMHUHM, JOMHHHPOBAaHHE TEHOB (MOJHOE, HEMOJHOE),
pacuierieHne B motoMcTBe. OmNHCHIBAaTH METOJAUKY MpoBeneHus .
MeHn1es1eM OIBITOB TT0 U3YYCHHIO HACIICAOBAHUS OJTHOM Maphbl MPU3HAKOB
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Yy ropoxa moCccBHOTO. PaCKpHBaTb COACPIKAHNUEC 3aKOHOB GI[I/IHOO6pa3I/ISI
FI/I6pI/I,I[OB IIEPBOro IMOKOJICHUA M 3aKOHa PpacClICIINICHUA. OOBACHATE
THUIIOTE3y YUCTOTbI TaMET. 3anuceiBaTh  CXEMBI MOHOI‘I/I6pI/II[HOI‘0
CKp€IIrMBaHM, OOBACHATH €r0 OUTOJIOTUYCCKUC OCHOBBI H PCHIATH
T'CHCTUYCCKUC 3a/Ja4l Ha MOHOI‘I/I6pI/IIIHO€ CKpCHIMBAHUC

PackpbiBaTh copep)kaHue TEPMHUHOB U IOHATUH: JAUTHOpHIHOE
CKpeIllMBaHME, aHAJIM3Mpyollee cKpemnBaHue. OnuchbiBaTh OMNBITHL [
MeHpens o U3y4eHHIO HacleloBaHMs JBYX Map MPHU3HAKOB y ropoxa
noceBHOro.  PackpblBaThb  cozep:kaHuME — 3aKOHAa ~ HE3aBHCUMOIO
HaclelloBaHusl Tpu3HaKkoB. IIpuMeHSATH MaremMaTHyeckuil pacyer ¢
MIOMOUIbI0 METOJIa IEPEMHOKEHUS BEPOSITHOCTEN U 3alHMCh C TOMOILIBIO
(EeHOTUNMMYECKUX paJMKalIOB paclleIIeHUs] IPU3HAKOB Y MOTOMKOB 10
¢eHoTUIly W TEHOTHIY. 3amUChIBaTh  CXEMbl  JUTHOPHIHOTO
CKpELMBaHUs, OOBSICHATH €ro IMTOJIOTMYECKHE OCHOBBI M peIIaTh
IeHETUYECKHUE 3a7a4i Ha TUTMOPUIHOE CKPEIMBAaHUE

PackpbiBaTh  cojepkKaHW€ TEPMHHOB W  TOHATHUH:  CLEIUIEHHOE
HaCJIe/IOBaHUE TPU3HAKOB, PEKOMOMHAIUS TC€HOB, TCHETUYECKHE KapTh
XpOMOCOM, Mopranuja. Ha3piBaTb OCHOBHBIE MTOJIOKEHHUSI XPOMOCOMHOM
TeOpuu HacieacTBeHHocTH T. MopraHa; packpblBaTh COjAEpKaHHE
pabotel T. Moprana o CuerjieHHOMY HacjleI0BaHHIO T€HOB M MPUYHHBI
HapylIeHHUs  CLEIUIEHHS  MeXJAy TIeHaMu. 3aluchlBaThb  CXEMbI
CKpEILMBaHMUs TPHU CLEMJICHHOM HAaclelI0BaHUM, OOBSCHATH NPUYMHBI
PEeKOMOMHALIMK T€HOB, OMNPENENATh YHUCIO TPYNN CLEMJIEHUS T'€HOB;
pelaTh FeHETUYECKUE 3a4a4U Ha CLIETIJIEHHOE HACJIEJOBAHHE

PackpeiBaTh cojiepkaHue TEPMUHOB U MOHSATHI: XpOMOCOMHBIA Ha0op,
ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN I10J1, FETEPOraMeTHBIN
MOJI, CLEIJIEHHOE C II0JIOM HacjieloBaHue Mpu3HaKkoB. OOBACHATH
LUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOI'0 MEXAHU3Ma OIPEACIICHH 10J1a
Yy pa3InyHbIX OpraHu3MoB. CpaBHMBATh 3aKOHOMEPHOCTH HACJIEIOBAHUS
IIPU3HAKOB, CLEIUIEHHBIX M HE CLEIUIEHHBIX C ToJoM. Pemars
TEHETUYECKHE 3a7aul Ha HACJIEAOBAHME CLEIUIEHHBIX C I0JOM
IIPU3HAKOB

PaCKpBIBaTB COACpKaHUEC TCPMHUHOB U TMOHSATHH: U3MCHYHNBOCTD,
HaCJICACTBCHHasA HW3MCHYHMBOCTb, HCHACJICACTBCHHAsA M3MCHYUBOCTD,
MO)II/I(l)I/IKaHI/IOHHaSI U3MCHYHNBOCTD, BapI/IaHPIOHHBIﬁ psAa, BapuWaHTa,




BapHallMOHHAsl KpUBasi, MPU3HAK, HOPMa PEAKINH, KOJIWYCCTBCHHBIC U
KadecTBEHHbIE Npu3Haku. KiaccuduuupoBaTh BHUIB U3MEHUYHUBOCTH U
BBISBJISITH MX Owojoruueckue ocobeHHocTH. [lepedncnsTe CBOHCTBa
MOTUGPUKAIIMOHHOW HW3MEHYMBOCTH U OOBSCHATH €€ 3HA4YCHHUE JUIS
OpraHu3MoB. Paznmuyarh KOJIWYECTBCHHBIE W KAYECTBEHHBIC MPHU3HAKU;
CTPOWUTH BapUAIMOHHBIN psj, BapUAIlMOHHYIO KPHUBYIO, BBIUUCIIATH
CpeZiHee 3HAaYeHue MPU3HAKa

PackpeiBath coaepkaHu€ TEPMUHOB M TIOHATHUM: HACIEICTBEHHAS
W3MCHYHBOCTD, KOMOMHATHUBHAS H3MCHYHUBOCTD, MyTalMOHHAas
M3MEHYMBOCTb, MYTAHT, MYTallUM: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE;
MOJIUILIOU YIS, aHEYTUIOU TS, MyTareHsl. XapaktepuzoBaTh
HaCJIEICTBEHHYIO W3MEHYHBOCTD; dbopMynupoBaTh 3aKOH
FOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOM wu3MeHunmBocth H. .
BaBunoBa M OOBACHATH €ro 3HAYEHHE 11 OHOJIOTHMH U CEJIEKIHH.
KrnaccudumupoBats MyTalii: TeHHBIC, XPOMOCOMHBIC, T€HOMHBIE U
OPUBOJIUTH MpUMEpPbl MyTauil. OObSICHITh MPUUYUHBI BO3HUKHOBEHUS
MyTalnui, poib (HakTopoB-MyTarcHOB. CpaBHHBATh BUABI MYTallUid;
BBIABJISITh MPUYMHBI  HACJIEACTBEHHOM HW3MEHUYMBOCTH, HWCTOYHUKHU
MyTareéHoB B OKpYyXarolleil cpene (KOCBEHHO). XapaKTepu30oBaTh
BHESIIEPHYIO HACJIEICTBEHHOCTh 1 U3MEHYHBOCTh

PackpeiBath conmep)kaHMe TEPMUHOB M TOHSATHI: KapUOTHI YeJIOBEKa,
LIUTOTEHETUYECKUA METOJl, TE€HEAJIOTHMYECKUN METOJ,, POJOCIOBHBIE,
ONM3HELOBBIM METOJ|, HAaCJIEJICTBEHHbIE O0e3HU: (MOHOIEHHBIE, C
HACJIe/ICTBEHHON TpPepacioio)KeHHOCTbIO, XPOMOCOMHBIE), MEIUKO-
FeHETUYECKOE KOHCYNIbTUpOoBaHue. [lepeuncnsaTb 0cOOEHHOCTH U3yUeHuUs
TeHETHKHU 4YeJIOBEeKa; NMPUBOAUTH NMPHUMEPHI HACIIEIACTBEHHBIX OoJe3Hel
YeJI0BEKa, XapaKTepU30BaTh METOJbl X MPO(PUIAKTUKHU; OOOCHOBBIBATH
3HAYEHUE MEANKO-TEHETUYECKOTO KOHCYJIbTUPOBaHUA. BbIABIATE H
CpaBHHMBaThb MEXIy COOOH /JOMUHAHTHBIE M PELECCHUBHBIE IMPHU3HAKU
yesioBeKa. COCTaBIISATh U AaHAJIM3UPOBATH POJIOCIOBHBIE YETIOBEKA

KoHTposbHO-
00o01arnmii ypok
0 TeMe
«HacnencrBeHHOCTD
Y I3MEHYHBOCTHY
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PackpsiBaTh conxepKaHME TEPMUHOB U IIOHATHM: CEJEKLUsA, COPT,
opoja, IITaMM, JOMECTHKAalUs, WIA OAOMAIlHUBAHHWE, LEHTPbI
MHOI000pa3usi U MPOUCXOXKIECHUS KYJIbTYPHBIX PACTEHUN U KUBOTHBIX,
rudpuau3anms, HCKYCCTBEHHbIM orOop. HasbiBaTh U cpaBHMBATh
OCHOBHBIE 3Tallbl pa3BuThs cesnekuuu. M3narate yuenue H. 1. BaBuiiosa
0 LIEHTpax IPOUCXOXKIEHUS KyJIbTYPHBIX PACTEHUM; pa3Iu4aTh LIEHTPBI
Ha KapTe MHpa, CBI3bIBaThb MX MECTOIIOJIOKEHHUE C OYaraMu
BO3HMKHOBEHHs JpeBHeMIIMX muBwim3anuid. CpaBHUBaTh copra
KYJIbTYPHBIX PAacCTEHUM, MOPOJABI JOMAIIHUX JKUBOTHBIX U HUX JUKHX
IIPEIKOB. Ouenusatb poJIb CEJICKLIUU B o0ecrnieyeHUH
IPOJIOBOJILCTBEHHOH 0€30I1aCHOCTH YeJIOBEYECTBA

PaCKpLIBaTL COACPIKAaHNC TCPMHUHOB U TTOHATHH: I/ICKYCCTBCHHBII‘/'I OT60p,

MAaCCOBBII otbop, VHIUBUYJIbHBII ot0op, 3KCTEPBED,
ONU3KOPOJICTBEHHOE  CKpEelIMBaHHWe, 4YHCTas JIMHUS, TeTepO3HC,
HEPOJICTBEHHOE CKpelIuBaHue, HCKYCCTBEHHBIM MyTareHes,

nonuruionpl. CpaBHUBATH (GOPMBI HCKYCCTBEHHOTO O0TOOpa (MaccoBOro
U UHIUBUIYAIBHOr0), BHUIbI TUOpuAn3anuu (OJIM3KOPOJCTBEHHOW U
OTJIaJICHHOM ), CIIOCOOBI TOyYeHUs MONUIIIOU10B. [IpuBoAUTH IpUMeEpHI
JIOCTMKEHUH CEJIEKIIMU PACTEHUI W JKMBOTHBIX

PackpbiBaTh conep’kaHHME€ TEPMHUHOB U TOHATHH: OMOTEXHOJOTHS,
KJI€TOYHAas  WHXEHepus, TeHHas  WH)XXEHEpHUs, KIOHUPOBAaHME,
TpaHcreHHbsle opranusMel, 'MO (reHeTnyecku MOAUDUIIUPOBAHHBIE
opraHu3Mbl).  XapakTepu3oBaTh  OHWOTEXHOJIOTHIO Kak  OTpacib
IPOU3BOJICTBA, OCHOBHBIE JIOCTH)KEHUS OMOTEXHOJOTMHM B 00JacTu
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X03siiicTBa U MeauiuHbl. [lepeuncnars u
XapaKTepu30BaTb OCHOBHBIE METOABI U JIOCTHKEHHUS OMOMHXKEHEPHH.
OOcyxnaTth HKOJIOTMYECKHE M OTUYECKHE acCHeKThl HEKOTOPBIX
uccleloBaHM B o0nacTh  OMOTEXHOJOTMHM  (KJIOHUPOBAHMS,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS, HANPaBIEHHOIO W3MEHEHUsI FeHOMa
U CO3JJaHMs TPAHCTEHHBIX OPraHNU3MOB)
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Ne HaumenoBanue KoymuecTBo yacos OcCHOBHbBIE BUJIBI JICATETLHOCTH DIIEKTPOHHBIE
n/m pa3zesioB U TeM Bcero | Kontponbasie | [Ipaktuueckue uudpoBbIe
POTPaMMBI paboThI paboThI o0Opa3oBaTenbHbIC
pecypcehl
1 DBOJIOLUOHHAS 9 1 PackpbiBaTh  cofep)kaHHE TCPMHUHOB W IOHATHH:  DBOJIIOLMS, ﬁggg_lflﬁee“cj&}si%/? -
ouonorus nepexoHbie GopMbl, (GUITOTEHETHUECKUE PSAbI, BUABI-IHIEMUKH, BU]IbI- I

PCIMKTBI, 3aKOH 3apOJbIIICBOIO CXOACTBA, OMOreHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIE KW AHAJOTIMYHBIC OpraHbl, PYAUMCHTApPHBIC OpPraHbIl,
aTaBHU3MBbI. Hepe‘-II/ICJISITB OCHOBHBLIC 3Tallbl PAa3BUTHUA I-)BOJIIOLII/IOHHOI;’I

TEOPHH. XapakTepHu30BaTh CBUJICTEIILCTBA IBOJTIOIUY:
MaJICOHTOJIOTUUECKHE, ouoreorpaduueckue, AMOPHOTIOTUYECKHE,
CpaBHUTEILHOAHATOMHYECKUE, MOJICKYJISIPHOONOXUMHUECKHE.
[IpuBoauTH IIPUMEPBHI [IEPEXOAHBIX dopm OpraHU3MOB,
¢wnoreHeTnueckux  psimoB.  [IpuBoauTh  (HOPMYIMPOBKH  3aKOHOB
OMOTEHETHYECKOTO U 3apOJIBIIIIEBOTO CXO/ICTBA

PackpbiBaTh coliep)KaHHE TEPMUHOB W IOHSATHH: CHCTEMATHKa,

€CTECTBEHHbI U MCKYCCTBEHHBIM 0TOOp. XapakTepus3oBaTb OCHOBHBIE
9BOJIIOLIMOHHBIE UJEH, KOHUENIUN U TEOpUHU; CPAaBHMUBATh B3IUIAJbl Ha
Bua u 3Bomounto K. Jlunnes, XK.b. Jlamapka, Y. Jlapsuna. OuenuBartb
BkJaa JIMHHEs B pa3BUTHE CHUCTEMATUKU M OOBSCHATH TNPUHLHUIIBI
OMHApHOW HOMEHKJIATYyphl. XapaKTepHU30BaTh COJIEPKAHWE U 3HAYEHUE
sBosmonioHHONW KoHuenuuu JK. b. Jlamapka. OneHuBaTh €cTECTBEHHO-
Hay4HbIC U COLMAIbHO-3KOHOMMYECKHE IPEANOCHUIKM BO3ZHUKHOBEHUS
sBomoLMOHHOM Teopun Y. JlapBuna. PackpeiBaTh conepxkaHue
3BOMIONMOHHON Teopun Y. JlapBHHA; CpaBHMBATH HEONPEIACIEHHYIO U
OTIpeIeNIEHHYIO0 U3MEHYMBOCTh, €CTECTBEHHBINH U UCKYCCTBEHHBII 0TOOD,
dbopmbel  OOppOBI 32 cymiecTBOBaHHME. OMNHCHIBATH  TOJIOKCHUS
cuHTeTHuecKoi Teopuu 3BosoLuH (CTD) u 00bACHATH €€ 3HaUeHne A
OHOJIOTHH




PackpbiBaTh conepkaHHe TEPMUHOB U MOHSATHNA: MHUKPOABOIIOIHS, BUJI,
KPUTEPUH BHJIA, apeall, IOMYIALuUs, TeHOQOH, MyTallul, KOMOMHALIUH
TCHOB. XapaKTepu30BaTh BHJ KaK OCHOBHYIO CHCTEMAaTHYECKYIO
SIMHHILYy U LEIOCTHYI0 OMOJIOTHMYECKYIO CUCTEeMY. Bolienars kputepun
Buga  (Mopdoraoruueckuii,  (HU3MOIOTHYECKUH, OMOXMMHYECKHIH,
TEHETUYECKUH, OSKOJOTMYECKHH, Treorpaguyeckuii) H HPUMEHATH
KPUTEPUH JJIi ONHCAHUS KOHKPETHBIX BHJOB. XapaKTepHU30BaTh
HOIYJISIIUIO KaK CTPYKTYPHYIO €JMHHUIYYy BUAA U 3BoonHU. OnucsBaTh
TOTYJISIIUIO TI0 OCHOBHBIM MTOKA3aTeNsIM: COCTaB, CTPYKTYpa

PackpbiBaTh colep)kaHHE€ TEPMHHOB M TIOHSATHI: KOMOWHATHBHAsS
W3MCHUUBOCTh, MYTAI[MM, MYTAIMOHHBIA TMIPOIECC, TOMYJISIHOHHBIC
BOJIHBI, JIpeii TEHOB, W30JIALMS, MUTpaIMU. XapaKTepu30BaTh
JJIeMEHTapHble  (DAKTOPBI  SBOJIOIMHU:  MYTAIIMOHHBIA  TIpoIiece,
KOMOWHATHBHASE U3MEHUUBOCTD, MOMYJISIIMOHHBIC BOJIHBI, Ipei] TeHOB,
W30JISIMS, MHUTPANHs. YCTaHABIMBATh MPUYMHHOCICICTBCHHBIC CBS3U
MEXIy MEXaHH3MOM U pPe3yJIbTaTOM JICHCTBHS JBIXKYIIMX CHII
(3meMeHTapHBIX (PAaKTOPOB) IBOITIOIIUU

PackpbIBaTh cojiepkaHH€ TEPMUHOB M TOHATHI: €CTECTBEHHBIH 0TOOD,
O6oppba 3a cymectBoBanue. OmNuUChIBaTh MEXaHU3M  JICHCTBUS
€CTeCTBEHHOTo 0TOOpa. XapakTepu3oBaTb (OPMBI €CTECTBEHHOI'O
ot0opa (IBWXKYIINH, CTAOUIN3UPYIOLIN, TU3PYNITUBHBIN) U CPaBHUBATh
ux Mexay coOoil. XapakTepu3zoBaTb OOpbOy 3a CyYIIECTBOBaHHE U
cpaBHUBaTh €€ BUABl (MEXKBUIOBas, BHYTPUBHAOBas, Oopbba C
HeOJaronpusTHBIMM (DakToOpaMH BHEIIHEN Cpesibl)

PackprsiBath conmepkaHuE TEPMHUHOB U TOHATHUMA: MPHUCTIOCOOJICHHOCTb,
MMOKPOBUTENLCTBEHHAs] M TMpeJoCTeperamlas OKpacka, MacKUPOBKa,
BI/II[OO6pa3OBaHI/IC. OnuceIBaTh MEXaHU3M BO3HUKHOBCHUSA
MPUCTIOCOOTCHU y OpPTraHW3MOB. BBIABIATH MO M300paKEeHUSM, Ha
KUBBIX U (PMKCUPOBAHHBIX IperapaTax MpUMEpbl MPUCIOCOOIEHHOCTH
pacTeHMii W >KUBOTHBIX K YCJOBHSIM CpeAbl OOWUTaHUs, JOKa3bIBATh
OTHOCHUTEJIbHYIO 11e71eCO00Pa3HOCTh MIPUCIIOCOOICHUH.
XapakTepu3oBath  CcmocoObl W MEXaHU3Mbl  BUJ000pa3OBaHUS;
OIMUCbIBAaTb MW CpaBHUBATb OCHOBHBLIC CbOpMBI OKOJIOTUYECKOI0O U
reorpaduyeckoro BUaI000pa3oBaHMs




PackpeiBath conep:kaHue TEPMUHOB M IOHATUH: MAaKpO3BOJIIOLUA,
¢uorene3, OMOJIOTMYECKUH TIporpecc M perpecc, apomopdos,
uAMoaanTanys, oOm@as  JaereHepanus, aJanTUBHAS  paaualusl.
Xapakrepu3oBaTb (OpMBl 3IBOJIOLUHU. BblaBasATH apomopdo3bl U
UAMOAIaNTAlMN Y PACTEHUH M KHUBOTHBIX. CpaBHUBATH OMOJIOTUYECKUNA
mporpecc M OMOJIOTMYECKUH perpecc, apoMopdo3, UAHOANANTALHIO U
o0IIyI0 JereHepaiuio. BBIABISTH B3aMMOCBSI3M MEXKIY NYTSIMH U
HaIIPABJICHUSIMHU HBOJIIOLIMY y PACTEHHUH U )KMBOTHBIX

Bo3zHukHoBeHuE U
pa3BUTHE )KM3HU HA
3emiie

0,5

PackpeiBath copepkaHME€ TEPMMHOB M IIOHATUH: KpPEaMOHU3M,
abuoreHes, BUTAJIN3M, TaHCHIEPMUs, OMOMO033, KOallepBaThl, MIPOOUOHTHI,
cuMOMOreHe3. XapakTepu30BaTh METOJbl H3YyUYEHUS HCTOPUUYECKOTO
npouutoro 3emud. IlepedncisiTe OCHOBHBIE JTalbl XUMHYECKOH U
Ouosiorndyeckoil sBomonuu. Msanarare coxepikaHue TMIOTE3 U TEOPUH
BO3HUKHOBEHUS )KU3HU Ha 3emiie (KpeallMoHH3Ma, CaMOIPOM3BOJIBHOTO
3apokJeHusl (CHOHTaHHOro), naHcnepmuu, runore3sl PHK-mwmpa).
OnuceiBate 3xcnepuMmentsl C. Mwmepa u I'. IOpu no nomydenuro
OpPraHMYECKHUX BEIIECTB M3 HEOPraHM4YeCKUX MyTéM aOWOTreHHOIO
CHUHTE3a

PackpsiBaTh conepkaHue TEPMHHOB M IOHATHI: 30H, 3pa, IEPHUOI,
apomMopdo3bl, HAMOAAANTALMU. 3HATH MOCIEI0BATEIBHOCTh JOHOB!
KatapxeW, apxeil, mpoTepo3oi, ¢aHepo3oil; Ip:  apxeickasd,
MPOTEPO30MCKasl, majaeo30McKas, ME3030HCcKas, KaliHO30MCKasl;
MEepPUOJIOB: KEMOpPUNCKUN, OpPAOBUKCKUM, CUIYpUHCKUN, JEBOHCKHM,
KaMEHHOYTOJIbHBIM, TIEPMCKUH, TPHUACOBBIA, IOPCKHUM, MEIOBOM,
MaJICOTEHOBBII WM HEOTCHOBBIM, AHTPOIIOI€HOBBIA. XapaKTEepHU30BaTh
OCHOBHBIE COOBITHSI B Pa3BUTHUM OPraHUYECKOr0 MHpa IO 3pamM U
IIEpUOJIAM TE€O0JIOTUYECKON MCTOPHUM; JTAlbl PA3BUTHS PACTUTEIBHOIO H
KHUBOTHOIO MHpa. BplgenuTh riaBHble apoMop¢o3bl pacTeHHH Hu
YKUBOTHBIX. CpaBHuBaTh MEXY coboi MpeCTaBUTENEH
CUCTEMAaTUYECKUX I'PYII OPTaHU3MOB, BBIABISATH YEPThl YCIOKHEHUS U
MIPUCTIOCOOJIEHHOCTH K YCIIOBHSIM JKU3HU

PackpeiBaTh copepxkaHUE TEPMUHOB M IOHATUI: CHCTEMAaTHKa,
HUCKYCCTBEHHasi U  €CTeCTBEHHas  Kijaccudukamus,  OuHapHas
HOMEHKJIATypa, OPUHLOUO  HMEePapXUYHOCTH. XapakTepHu3oBaTh
COBPEMEHHYIO CUCTEMY OPraHUYeCKOro MHUpa

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




PaCKpHBaTB COACpIKaHUC TCPMHUHOB U MOHSATHH: AHTPOIIOJIOT U,
aHTpOIIOreHe3, 4enoBek pa3yMHbli (Homo sapiens), npsmoxoxiaeHue,
BTOpad CUTI'HaJIbHAsA CHCTCMA. preqHCHﬂTb 3aa4u aHTPOIIOJIOI'UH,
JTanbl CTAHOBJICHWS W Pa3BUTHUs IIPEICTABICHUM O IMPOUCXOKACHHUU
yenoBeka. M3iarate OCHOBHBIE TIosiokeHuss Tteopuu Y. JlapBuHa,
KPUTHYECKH OLIEHMBAaTh HEHAYyYHYIO MH(OPMAIMIO O MPOUCXOXKIECHUU
4yeJoBeKa. 3HaTh CHCTEMaTH4ecKoe mojioxkeHue Buga Homo sapiens,
NEepeUYUcIsaTh €ro Mop¢oJoro-aHaTOMMUYECKHE IPHU3HAKK Pa3HOTro
ypOBHsI (THII, KJacc, OTpsiA U Ap.). YCTaHABIMBATh YEPThl CXOJICTBA U
pa3nuuuii yenoBeka U KHUBOTHBIX. OOBACHATH M OLICHUBATh 3HAUCHHE
HAay4YHBIX 3HAHUH O MMPOUCXOKACHUHN YCIIOBCKA AJId IMOHUMAaHUA MCCTAa U
POJIM YEJI0BEKA B IPUPOJIE

PackpeiBaTh ~ comepkaHWE ~ TEPMHUHOB W TOHATHHA:  (hakTOpHI
aHTPOIIOTEHE3a, TIPYNIOBOE COTPYIHUYECTBO, pe€Yb, OpyIUHas
JeSITeIbHOCTD, TMONMUMOPGU3M. XapaKTepPH30BaTh JBIKYIIUE CHIIBI
(axTopsl) aHTpoIIOreHe3a: OGUONIOrNYECKHE U COLMANIbHBIE, CPABHUBATh
UX MEXKIy co00i

PackpsiBath conepkaHME TEPMHUHOB U IOHSATUN: aBCTPAIONUTEK,
YEJIOBEK  yMEJbI,  4YEJIOBEK  NPSAMOXOMSAIIMNA,  HeaHJepTajell,
KpOMaHbOHEIl, HEOJUTHUYECKash PEBOJIONMS, MEPBOOBITHOE HCKYCCTBO.
XapakTepu3oBaTh U CpPaBHUBATh MEXAy COOONW OCHOBHBIE CTaJuU
3BOJIIOLUN YyeJoBeKa: XPOHOJIOTUYECKU I BO3pacT, apean
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, o0pa3 KU3HM U Opyaus

Tpyaa

PackpsiBaTh conepkaHuMe TEPMHHOB M IOHATHM: pachkl, pacoreHes,
COLMAJIIIapBUHU3M,  pacus3M, MeTucauus.  XapakTepu3oBaTb U
CPaBHUBATH NPEJICTABUTEIICH YEIIOBEUECKUX pacC, PACKPBIBATH IIPUYHHBI
U MEXaHU3Mbl pacOreHes3a, IIEpeYUCHIATh M IPUBOAUTH IIPUMEPBI
MPUCTIOCOOJIEHHOCTH  4YeJOBeKa K  YCJIOBUSM  Cpelbl, MpUMEpbI
MIPUCIIOCOOUTENILHOTO 3HAUEHHUs] PACOBBIX NPU3HAKOB. JloKa3bIBaTh
eanHcTBO BUAa Homo sapiens, HaydyHYI0 HECOCTOATEIBHOCTh PACOBBIX
TEOPU, 1N

KontponbHo-
00o01maronuii ypok
«Bo3HUKHOBEHUE U




pa3BUTHE )XKU3HU Ha
3emie»

Opranusmel u
OKpY’KaroIas cpea

PackppiBaTh cofepkaHUE TEPMUHOB U IOHSTHUN: JKOJOTHS, IOJEBBIE
HaOJIIO/IeHUs, DKCHEPUMEHTBhl, MOHUTOPUHI OKpYKalollell cpenpl,
MOJIETUPOBAHUE, IKOJOTUUECKOEe MUPOBO33peHue. [lepeuncnaTe 3agaun
3KOJIOTHH, €€ pa3lenbl U CBSI3U C IPYTMMU HAayKaMH. XapakTepUu30BaTh
METO/Ibl 3KOJIOTHYECKHUX UCCIIEJOBAaHUM

PackppiBaTh conepkaHWE€ TEPMHHOB M TIOHATHIA:Cpela OOHWTaHUS,
9KOJIOTHYECKHE (DAKTOPBI, OMOJOTHUECKUI ONTUMYM, OIpaHUYMBAIOIINNA
(muMuTHpYyIOUMil) (akTop. XapakTepu3oBaTh YCIOBHS Cpell OOMTaHUS
OpPTraHU3MOB; KJAaCCH(PUIIMPOBATh W XapaKTEPHU30BaTh IKOJIOTHUECKUE
(dakTopbl: abNoTHYECKUE, OMOTHYECKHUE U aHTPOIOreHHbie. ONUChIBaTh
JeWCTBUE JKOJIOTMYECKHX (PaKTOPOBHA OPraHU3MBI. XapaKTepH30BaTh
O0COOCHHOCTH  CTPOCHHMS W  JKU3HENCATEIBHOCTH  PACTCHHH U
KUBOTHBIXPA3HBIX Cpell OOMTaHUS

PackpbiBaTh coJep)KaHHE TEPMHHOB M IOHATHN: aOMOTHYECKHE
(dakTopel, GoTonepHoOaN3M, OHOIOTHYECKHE PUTMBL. AHAIU3UPOBATH
JICHCTBUE CBETA, TEMIIEPATYPhI, BIAXKHOCTH HA OPTaHU3MBbI U IPUBOIUTH
IIpUMEpPEHL MPUCTIOCOOTIEHHOCTH OpraHU3MOB. [IpoBonuTh
Ouosoruueckre HaOMoeHUS U OQOPMIISTh PE3yNbTaThl MPOBEIEHHBIX
HaOJIIOICHUH

PackpeiBaTh cofepxaHue TEPMUHOB U MOHATUI: OMOTHYECKHE PaKTOPHI,
XMIIHUYECTBO, MAapa3sUTU3M, KOHKYPEHIHs, MYTyalu3M, CHUMOHO3,
KOMMEHCQJIN3M, HaxJeOHWYEeCTBO, KBApTUPAHCTBO, AaMEHCAIU3M,
HelfTpann3M. XapakTepus3oBaTh OuOTHYECKHE (DAKTOpbl M BHJIBI
B3aMMOOTHOLIEHUH MEXAy OpraHu3MaMmH; [PUBOJAUTH MPUMEpPHI
B3aMMHOMN MPUCIIOCOOIEHHOCTH OpraHu3MoB. CpaBHMBATh MEXKIY COOOM
BUJIbl OMOTHYECKHX B3aUMOJICHCTBUI OpraHu3MOB

PackpeiBaTh  conep:kaHWE€ TEPMUHOB W IOHATHH:  IOMYJSALUSA,
YUCJIIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MHUTpanusl, [IWHAMHUKA 4YHUCICHHOCTH IOMYJALMH. XapakTepU3OBaThb
OCHOBHBIE TIOKA3aTe€Il M OSKOJOTHYECKYI CTPYKTYpy MONYJIALNH;
ONMUCBIBATh MEXAHU3MBI PETYJIALMY YACIECHHOCTH MOIMYIISUU

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

Coo0mrecTBa u
JHKOJIOTUYECKUE

PackpeiBaTh conepkaHue TEPMUHOB U OHSTUN: OMOIIEHO3, SKOCHCTEMA,
OUOTeOleH03, BH/IbI-IOMUHAHTHI, HKOJIOTMYECKas HUIIA.

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




CUCTCMBI

Xapakrepu3oBaTh ~ OHOLEHO3  (COOOIIECTBO),  €ro  BHUJOBYIO,
IPOCTPAHCTBEHHYI0 M TPO(MUYECKYI0 CTPYKTYphl. OOBICHATH PpOJIb
KOMIIOHEHTOB ~ OHMOIIEHO3a B TOJJEPKAaHHH €ro CTIPYKTYphl H
CYIIECTBOBaHMS Ha  ompenenéHHo  teppuropur.  OOBIACHATH
OMOJIOTUYECKHIA CMBICI SIPYCHOCTH W JINCTOBOW Mo3aumku. CpaBHUBATH
KOMITOHEHTBI ~OWOLIEHO30B, HX BHUJOBYIO, IIPOCTPAaHCTBECHHYIO H
TPOPUUECKYIO CTPYKTYPBI, CBSI3U MEXITY OpraHUu3MaMu

PackpeiBaTh  conepkaHUE TEPMHUHOB M IIOHATHUH: OJKOCHUCTEMA,
OMOTeOo1eH03, MPOIYIEHTHI, KOHCYMEHTHI, PEAYLEeHTHhI, TpodUudecKue
YPOBHH, IUIIEBas LENb U CETh, SKOJOIMUYECKUE IHpaMHIbl, Onomacca,
OPOAYKLMS, CyKleccus. XapaKTepu3oBaTh CBOMCTBA IKOCUCTEMBI (€€
CIOCOOHOCTh K JUIMTENILHOMY CaMOIIOJIEPKAHUIO, OTHOCUTEIBHO
3aMKHYTBI KPYrOBOPOT BELIECTB, HEOOXOAMMOCTb MOTOKA JHEPIHH).
CpaBHMBATh NACTOMINHBIE U JETPUTHbIE MUIIEBBIE LIENH, TPOPUUECKUE
YPOBHHM 3KOCHCTEMBI. Pa3nuuars nupaMuabl OPOAYKLUH, HUPAMHUIBI
YUCIEHHOCTH U mnupaMuabl Ouomacchl. CocTaBiATh LENU U CETH
nutanus.  [lepeuucnsaTe  CBOMCTBA  DKOCHCTEM:  YCTOWYMBOCTb,
caMmoperyisiuus, pasButHe (cykueccusi). OINUCBIBaTH  MEXaHU3M
NOAJICPKAHUS ~ PABHOBECUS B  DKOCHCTEMax.  XapakTepU30BaTh
CYKLIECCHM, BBIABJIATH MPUYMHBI M OOIIUME 3aKOHOMEPHOCTH CMEHbI
9KOCUCTEM

PackpbIBaTh cojliepkaHUe TEPMHHOB M HOHATHM: BOJIHBIE 3KOCHUCTEMBI,
OMOreoeHo3bl, (UTOIUIAHKTOH, 300IJIAaHKTOH, O€HTOC, TyMyC.
[IpuBoaMTH TpHUMEpPHI NPUPOAHBIX HKOCUCTEM CBOEH MECTHOCTH.
CpaBHI/IBaTI) Ha3EMHBIC u BOJHBIC 3KOCHCTEMBI, OpTraHu3MBblI,
o0pasyronye pasHble TpopuuecKue YpoBHU

PackpeiBaTh cojep)kaHu€ TEPMHMHOB U TOHSATUH: aHTPOINOTEeHHas
HKOCHUCTEMA, arposKkocHucreMa, ypOoskocucTrema, OuopazHooOpasue.
XapakTepus3oBaTh arpodKOCUCTEMBI M ypOOIKOCUCTEMBI, OCOOEHHOCTHU
UX cyuecTBoBaHus. IIpuBOAUTH NMpUMEpPBI aHTPOIIOTEHHBIX IKOCHCTEM
CBOEM MECTHOCTH, ONHCHIBaTh MX BHUJOBOH COCTaB U CTPYKTYpY.
CpaBHuBaTh CcOCTaB M CTPYKTYpy HPHUPOAHBIX DJKOCHCTEM U
arpo3KOCHUCTEM, arPOIKOCUCTEM U YPOOIKOCUCTEM

PackpbiBaTh conepkaHue TEPMHUHOB W MOHATHH: Omocdepa, KuBoe
BEIIECTBO, JWHAMHYECKOe paBHOBecue. OrneHuBath Bkiang B. U.




Bepnanckoro B co3nanue yueHnus o 6nocgepe. XapakTepuzoBaTh COCTaB
ouocdepsl, GYHKIMH KUBOTO BeIecTBa OMocdepbl W ompenessaTh (Ha
KapTe) obmacT ero HamOonblero pacmnpocrpaneHus. [IpuBoauTh
MpUMepbl MPOsBIEHUS (QYHKUMIA KHBOro BemiecTBa Ouochepsl,
OMOTEOXUMHYECKOM JIEeATEIIbHOCTU YyenoBeKa. Ilepeunciars
0co0eHHOCTH Orocdepbl Kak ria00aabHON IKOCUCTEMBI 3EMITH

PackpeiBath conepkaHue TEPMUHOB U IIOHATUH: LEJIOCTHOCTb
Oouocdeprl, KpPyroBOpoT  BELIECTB, OHUOIC€OXMMHUYECKHE  LIUKJIBI
JJIEMEHTOB, 30HAIBHOCTh OUOCheEphl, OMoMbl. ONMUCHIBATH KPYrOBOPOT
BEIIECTB, OMOreoXMMUYECKHE LMKIBI a30Ta M yriepoaa B Ouocdepe.
OOBsicHATP TpUYMHY 30HAIBHOCTH Oumoctepsl. Ilepeuncnste u
XapaKTepu30BaTh OCHOBHbIE OMOMBI CYIIN 3eMIIn

PackpeiBaTh conep:kaHME TEPMMHOB M IIOHATHH: aAHTPOIIOICHHBIE
WU3MCHEHUSI, OKOJOTHYECKUH  KPH3HC, TJI00ANbHBIE  MPOOJIEMBI.
XapakTepru3oBatbk OnochepHyro poiib denoBeka. [IpuBOIUTE TpUMEpHI
AHTPOIIOTEHHBIX HW3MeHeHUH B Ouocepe. OleHUBATH IMOCICIACTBUS
3arpsi3HEHUs  BO3AYLIHOW, BOJHOM Cpeabl, HW3MEHEHHUS KJIMMarTa,
COKpamieHus  OuopasHooOpasusi.  DopmynupoBath  COOCTBEHHYIO
IIO3UIINTO Jale} OTHOUIICHHUIO K ri100aJIbHBIM n PEruoHaJIbHBIM
9KOJIOTUYECKUM TpodiieMaM, apryMEHTHPOBATh CBOK TOUKY 3pEHHS.
Ha3piBaTh IpU4MHBI NOSBICHUS NPUPOAOOXPAHHON ITHUKH, PACKPBIBAThH
3HA4YCHHUE Tporpecca I MPEOI0JICHUS KOJIOTHIECKOTO KPU3HCA.

PackpeiBath conxepKaHuM€ TEPMHUHOB M TOHATHM: palUMOHAIBHOE
MIPUPOJIOIOJIB30BAHUE, YCTOWYHBOE pasButue, KODBOJIIOLUS.
XapakTepu3oBaTb  PANMOHAIBHOE  HUCIIOJIB30BAaHWE  IPUPOJIHBIX
PECYpPCOB; OCHOBHBIE IOJIOKEHHS! KOHIENIUHA YCTOWYUBOIO pa3BUTHUS

KontponbHo-
o0o01maronuii ypok
teMbl «Coob1iecTBa u
HKOJIOTUYECKUE
CHUCTEMBID»

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonmuectBo wacos Hara JlomalHee 3anaHue DIIEKTPOHHBIE
/T W3y4YCHUS nuudpoBbie
Bcero | Konrposbnsle | [Ipaktnueckue 10A o0Opa3oBaTesbHbIC
paboTHI paboTHI pecypcbl
1 | Buonorus B CHCTEME HAyK 1 N3yunts § 1. YCTHO OTBETHTH Ha ﬁggg;;;zziﬂﬁs 6366122
BOIIPOCHI B KOHIIE Maparpada https://m.eds00.1u/863e632a
2 | MeToabl O3HAHMS KHBOM IPUPOJIBL. 1 0.5 W3yunth § 3. YCTHO OTBETHUTH Ha ﬁt':g?_‘;‘;;ee“d‘fsiorﬁ/s 6366122
IMpakTnueckas padora Ne 1 BOIIPOCHI B KOHIIE Maparpada I
«/crionp30BaHme pa3aIMIHBIX METOOB MIPH
W3y4YeHHN OHOJIOTMYECKUX OOBEKTOB
3 | buomornueckue CHCTEMBI, MPOLIECCH M UX 1 W3yuuts § 2, 4. YCTHO OTBETHUTH Ha Egg;‘/‘/‘;;%isiﬂﬁm 6366564
M3ydeHue BOIIPOCHI B KOHIIE Taparpagos
4 XuMuuyeckuil coctas KiIeTKu. Bona u 1 W3yuuts § 5, 6. YCTHO OTBETHUTH Ha Egg;‘/‘/‘;;f’;;i%/%%m 4o
MUHEPAIBHbIE COJIU BOIIPOCHI B KOHIIE Taparpagos
5 | Beaku. CocraB u cTpoeHHE OEIKOB 1 ij};l;l(;fb § 9,O IO.eY(;E;opo;;zTHTL Ha Et':g;‘/‘/‘;;f’e“dasiﬂﬁlg 6366072
BOIPOCHI B KOHIIE Iapar
6 | ®epMeHTH — OHONOTHYECKUE 1 0.5 N3yunts § 11. YCTHO OTBETUTD Ha ﬁt':g;‘/‘;’r;f’e“dziﬂﬁm 6366077
karanu3aTopsl. JlabopaTopHas padora Ne 1 BOIIPOCHI B KOHIIE Naparpada
«3ydeHne KaTaTMTHIECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTajas3bl)»
7 Vrnesonsl. JIunuast 1 N3yuuth § 7, 8. YCTHO OTBETUTH Ha Et‘:gg_j‘/?;e:dasiorﬁ/ 86366670
BOITPOCHI B KOHIIE Maparpagon T
8 | Hyxieunossie kuciaotel. ATD 1 N3yuuts § 12, 13. YCTHO OTBETUTH Ha Et‘:gg_j‘/‘;;e:dasiorﬁ/ 6630605
BOITPOCHI B KOHIIE Maparpagon T
9 | UcTopus 1 METOIbI U3YyICHUS KIICTKH. 1 N3yuutk § 15. YCTHO OTBETUTH Ha Et‘:ggj‘/‘;;e:diiorﬁmm%e%
Krierounast Teopust BOIPOCHI B KOHIIE Maparpaga T
10 | KneTka kak 1emocTHas )KUBasi cCUCTeMa 1 N3yuuts § 16 go paznena
«utomnazmay», 20. YCTHO OTBETUTH
Ha BOMPOCHI B KOHIIE maparpados
11 | CtpoeHune SyKaprHOTHIECKOMN KICTKH. 1 0.5 N3yuuts § 16 10 konma, 17-19. YcetHO E;g;”/‘/"r; O 6366110
Jlabopatopnas padora Ne 2 «M3yuenue OTBETHTH Ha BOTIPOCKI B KOHIIE https://m.eds00.ru/863e716¢
CTPOEHHS KJIETOK PACTEHHH, )KUBOTHBIX, naparpagos




rpuOOB U OaKTepUil MO MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHHE»

Bubimoreka IIOK
12 | OOMeH BenecTB Wik MeTad0IN3M N3yunts § 21. YCTHO OTBETUTH Ha e actso0 T/B6367660
BOIPOCHI B KOHIIE naparpada
Bubimoreka ITOK
13 | ®orocunTe3. XeMOCHHTE3 N3yuuTth § 23. YCTHO OTBETUTH Ha hioec/io ecson.n/BE37c08
BOIPOCHI B KOHIIE Maparpada
o Bbubmuoreka IJOK
14 | DHepreruueckuii 0OMeH N3yuuts § 22. YCTHO OTBETUTH Ha hiipeclion adsoq Tu/B63e7age
BONPOCHI B KOHIIE naparpada
15 | )Kusnennsli ki1 kietku. Jenenue 0.5 N3yuuth § 26. YCTHO OTBETUTH Ha Et‘:gg_’/‘/"r;e;asiorﬁm s367dcd
kineTku. Muto3s. Jlaboparopnas pabota No BOMPOCHI B KOHIIE MaparpadoB R
3 «HaOmronenne MuTO3a B KJIETKax
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
bubmuoreka [JOK
16 | buocunTes Genka. Peakius MaTpuaHOTO N3yunts § 24, 25. YCTHO OTBETUTH Ha hitoe-//m.etiS00 TU/86367966
CUHTE3a BOIIPOCHI B KOHIIE TTaparpagos
. o - . Bubimoreka IIOK
17 | Tpancasus — OuocuHTe3 Oenka N3yuuts § 24, 25. YCTHO OTBETUTH Ha hitbe-//m.atS00 rU/86367966
BOMPOCHI B KOHIIE naparpadoB
j o bubmorexa LIOK
18 | Heknetounbie GOpMBI KU3HI — BUPYCHI W3yuuts § 14. YcTHO OTBETUTH Ha hitbe-//m.etS00, r/86367540
BOMPOCHI B KOHIIE maparpada
Bubimoreka ITOK
19 | ®opMbI pa3MHOKEHUST OPTaHNU3MOB N3yuuts § 1. YcTHO OTBETUTH HA hitpe://m edion r/BG3e8166
BOMPOCHI B KOHIIE maparpada https://m.edsoo.ru/863e831e
2 Meii n ATb § 2 Bub6mmorexa IIOK
0 cHos 3y § 7 1o pasjena https://m.eds00.ru/863e7f4a
«"amerorene3». Y CTHO OTBETUTh Ha
BOIIPOCHI B KOHIIE maparpada
21 | Obpa3oBaHue U pa3BUTHE MOJTOBBIX 0.5 N3yuuts § 2. YCTHO OTBETUTH Ha ﬁtytlgg_‘;/"r;ee‘j‘sclfrﬁﬁa 6368166
kierok. OmnonoTBopenue. JlaboparopHast BOIIPOCHI B KOHIIE TTaparpada R
pabota Ne 4 «3y4yeHue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
bubmuoreka IJOK
22 | UuauBuayanbHOE pa3BUTHE OPTaHU3MOB N3yunts § 3. YCTHO OTBETUTH HA hitoe-//m.etiS00, /86368436
BOIIPOCHI B KOHIIE maparpada
23 | 'emeruxa — HayKa O HacCJICICTBEHHOCTHU U N3yuuts § 4 no paznena Bubmiorexa LIOK

U3MCHYNBOCTH

«3aKOHOMEPHOCTH HACJICIOBAHUS

https://m.edso00.ru/863e86f2




MPU3HAKOBY». ¥ CTHO OTBETUTH Ha
BOMNPOCHI B KOHIIE naparpada

24 | 3aKOHOMEPHOCTH HACIICIOBAHHUSI N3yunts § 4, 5. YCTHO OTBETHUTH HA ﬁtngg/d/(;eeﬁ;ciorﬁ/s 6368878
npu3HaKoB. MoHOrubpuIHOE BOMPOCHI B KOHIIE maparpada I
CKpEIINBAHHE

25 | IuruOpuaHOe CKPELIMBAaHKE. 3aKOH W3yunth § 6. YCTHO OTBETUTD Ha ﬁggg/‘;;feﬁiiﬂﬁlzg 6368004
HE3aBHCHUMOTO HACIICOBAHUS TPU3HAKOB BOIPOCHI B KOHIIE Maparpada

26 | CueruieHHOE HACIeJOBaHUE IPU3HAKOB. 0.5 N3yuuth § 7 1o paszaena «I eHeTrka ﬁ{t‘gg‘;/‘;gee‘iﬁ)c’rﬁm 6368060
JlaGopaTtopHnas padora Ne 5 «M3yuenue 1osay. ¥ CTHO OTBETUTh Ha BOIIPOCHI B
pe3yJIbTaTOB MOHOTUOPUIHOTO U KOHIIe maparpada
JTUTHOPHTHOTO CKPEITUBAHUS Y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIIpEnapaTax»

27 | I'eneruka nona. HacnenoBanue W3yuuts § 7 10 KOHI@A. YCTHO Et‘:g;”/‘/‘?;f’;diiﬂﬁm 6368060
MPU3HAKOB, CLICTIJICHHBIX C MTOJIOM OTBETUTH Ha BOMPOCHI B KOHIIE

naparpada

28 | UsmenunBocTh. HenacneacteenHas 0.5 N3yuuts § 8 10 pasnena Egg;‘/‘/‘;;f’;;‘s(ﬁ)%/863e8efe
U3MEHYUBOCTh. JlaboparopHas pabora Ne «KomOnHaTUBHAS U3MEHYUBOCTHY.

6. N3ydenue MoauduKamoHHOM! Y CTHO OTBETHTH Ha BOTIPOCHI B KOHIIE
W3MEHYHBOCTH, IOCTPOCHHE naparpada

BapHAIIMOHHOTO psiZia U BapHAIlHOHHOM

KpHUBOW»

29 | HacneacrBenHas N3MEHYMBOCTD. 0.5 N3yunth § 8 10 KOHIIA. YCTHO ﬁt’:g;‘ﬁ’r;lf’e“dasclifl’rﬁm s3e8efe
JlaGopaTtopHnas pabota Ne 7. «Ananus OTBETUTH HA BOMIPOCHI B KOHIIE
MyTalui y 1po30(uisl Ha TOTOBBIX naparpada
MUKPOIIpEnapaTax»

30 | I'enerrka yenoBeka W3y4uTh 3anKcH B TETpaIu ﬁt’:g;‘ﬁ’r;lf’e“dasclifl’rﬁm 6368478

31 | KoHTpoapHO-00001IA0NHA YPOK MO TEME He 3anano
«HacnecTBeHHOCTh 1 UI3MEHUHUBOCTh)

32 | Cenexuus Kak HayKa U MpoIecc W3yuuts § 9 BKIIIOUas omnpenencHus ﬁggy;;;%;zi‘?ﬁls; 6369014

COpPT, TOPOJIa, ITAaMM H pa3zen «ITo
WHTEPECHO». YCTHO OTBETUTh Ha
BOIIPOCHI B KOHIIE maparpada
33 | MeToabl 1 JOCTHKEHUS CEIEKIIUA N3yuuts § 9 no paznena «Knerounas Bubmorexa LIOK

pacTeHUM 1 KUBOTHBIX

WHXXCHCPUA. YcTHO OTBETHTH Ha

https://m.edso0.ru/863e9214




BOIPOCHI B KOHIIE naparpada

34 | BHOTEXHOJIOrUS KaK OTPacilb 1 W3yunts § 9 10 KOHIA. YCTHO ]r?tl:g?:l;/(;;isl(cjasﬁ)(.)rﬁla 6369336
IPOM3BOJICTBA OTBETUThH HA BOMPOCHI B KOHIIC
naparpadga
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
I[TPOI'PAMME
11 KJIACC
Ne Tema ypoka KonmuectBo wacos Hara JomamHee 3ananue DIIEKTPOHHBIE
n/m W3y4YCHUS nuudpoBbie
Bceero | Kontponsnbie | [IpakTuueckue 11A oOpa3oBaTebHbIE
paboThl paboThI pecypcbl
1 DBOJIOLHS ¥ METOBI €€ H3ydYeHUs] 1 Wsyuuts § 11 no pasaena ﬁt‘:ggj‘/‘r’;e:dasior{fm 6302200
«IBoNOIIMOHHAs Teopust Yapiza
Hapsunay, paznen «CBHIETETBCTBA
DBOJIFOIUH KUBOW TIPUPOBI». Y CTHO
OTBETHUTbH Ha BOIPOCHI B KOHIIC
naparpada
2 | Ucropus pa3BUTHS NPEICTABICHUI 00 1 N3yuuts § 11 10 xoHma. YcTHO ﬁt‘:g;';‘r’]:f’;da‘si‘?rﬁl8 6369570
HBOJIIOIINU OTBETHUTH Ha BOMPOCHI B KOHIIE
naparpada
3 MHUKPO3IBOTIOIIHS 1 N3yuuts § 10 10 pasaena ﬁgg;‘;;’n:_ee‘?scligﬁlg 636901
«[TommynsanmonHas CTPYKTypa BHIA.
YCTHO OTBETUTH Ha BOMPOCHI B KOHIIE
naparpada
4 [Tonynauus Kak 3meMeHTapHas eAuHUIA 1 0.5 N3yuuts § 10 10 KOHLIA KpoMe ﬁgg;‘;;’n:_ee‘?scligﬁlg 6369906
BUa 1 3BorOIMA. JlabopaTopHas pabora paznena «Ilokazarenu mOmysIIm.
Ne 1 «CpaBHeHHe BUIOB 1O YCTHO OTBETUTH Ha BOMPOCHI B KOHIIE
MOP(OJIOTHIECKOMY KPUTEPHIOY naparpada
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 N3yuuts § 12. YcTHO OTBETUTH Ha ﬁ;gg/"n:_ee“dascﬂ%m 63e0dad
(haKTOpBI) SBOTIOINH BOIIPOCHI B KOHIIE Maparpada
6 | EcrecTBeHHBIIT 0TOOP U €r0 (GOPMBI 1 N3yuuts § 13. YCTHO OTBETUTH Ha Egg;”/‘;’n:f;‘d*’s&%m 6369040
BOIPOCHI B KOHIIE Naparpada
7 | Pe3yabTaThl 3BOJIOIMH: 1 0.5 N3yuuts § 14. YCTHO OTBETUTH Ha butmiorexa [1OK

MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BHu1000paszoBanue. Jlaboparopnas pabora

BOIIPOCHI B KOHIIE NTaparpada

https://m.edsoo.ru/863e9fde




Ne 2 «Onrcanue npucrocoOJIeHHOCTH
opranusma 1 €€ OTHOCUTEILHOTO
XapaxkTepay

8 | HampaBieHus ¥ IIyTH MAaKPO3BOJIIOLUH W3yuuts § 15. YCTHO OTBETUTH HA ﬁgggfr;fe“dasggﬁlg 636901
BOIIPOCHI B KOHIIE Naparpada
9 | HeoOGpatuMoCTh SBOJTIOIHH V3y4nTh 3aMCH B TETPaIH
10 | Ucropwus >xu3HU HA 3eMIe U METOBI €6 N3yunth § 26. YCTHO OTBETUTH Ha
W3YYCHHUS BOIIPOCHI B KOHIIE Naparpada
11 | T'unoTessl MPOMCXOXKICHUS KU3HH HA W3yuuts § 27. YCTHO OTBETUTH Ha ﬁgg;‘;‘;féjsiﬂﬁls 6363546
3emiie BOIPOCHI B KOHIIE Taparpada
12 | Pa3BuTHe XU3HHU Ha 3eMJIe 110 3paM | N3yunts § 28. YCTHO OTBETUTH Ha ﬁt':g;‘/‘/‘r’]fe“éiﬂﬁm s3036be
HepUoIam BOIPOCHI B KOHIIE Taparpada
13 | OcHOBHBIE 3TAIbI YBOJIFOLIAU 0.5 N3yunts § 28. YCTHO OTBETUTH Ha ﬁt':g;‘;;’r;f’e‘ig?rﬁm 63638be
PaCTUTENBHOIO M )KUBOTHOTO MUPA. BOIPOCHI B KOHIIE TTaparpada
[TpakTuueckas pabora Ne 1 «M3ydenue
UCKOIIAEMbIX OCTATKOB PACTEHMI M
’KHBOTHBIX B KOJUICKIIHAX)
14 | CoBpeMeHHasi CHCTEMa OPraHUYEeCKOTO N3y4uts § 16. YCTHO OTBETUTH Ha ﬁt‘:g;z‘;:f;da‘siﬂﬁm 630a8e
MHpa BOIIPOCHI B KOHIIE Maparpada
15 | DBosronus YenoBeKa (aHTPOIIOTreHes) N3zyuuts § 29 10 paszaena Et‘:s;‘j‘/‘r’;e;dasiorﬁ/ S
«IIpeaIecTBEHHIKH YETOBEKAY.
VCTHO OTBETHTH Ha BOIIPOCH B KOHLIE
naparpada
16 | JBwxkymue cuibl (hakTopbl) N3yuuts § 29 paznen «/IBmxyinue Egggzj‘/‘r’]f:dasiﬂﬁl 66308044
aHTpOITIOreHe3a CHJIBI aHTPOTIOTEHE3a». Y CTHO
OTBETUTH Ha BOIPOCH! B KOHIIE
naparpada
17 | OcHOBHBIE CTAANH DBOJIIOIIUHN YETIOBEKA N3yunts § 29 ¢ paznena
«IIpeIIecTBEHHUKY YETOBEKA JI0
paznena «DopMHPOBAHUE PACH.
VYCTHO OTBETHTH Ha BOIIPOCHI B KOHIIE
naparpada
18 | YenoBeueckue pacsl U IPUPOIHBIE N3yuuts § 29 ¢ pasgena bubmiorexa LIOK

ajalrTanyuy 4€JI0BCKa

«(I)OpMI/IpOBaHI/IC pac» 1 10 KOHIIA.
YCTHO OTBETHTH Ha BOITPOCEI B KOHIIC

https://m.edsoo.ru/863eaea2




naparpada

19 | KontposibHO-000011at0IKi ypoK He 3agano
«BO3HHKHOBEHHUE U PAa3BUTHE )KU3HH HA
3emiie»
20 | Dxonorus Kak HayKa W3yuuTh 3anmcu B TETpagu
21 | Cpenpl 0OMTaHHS M SKOJIOTHYECKUE N3yuuts § 17. YCTHO OTBETUTH HA ﬁgg;‘;/"r;_"e‘g‘siﬂﬁlg —
(baxTOopEI BOIIPOCHI B KOHIIE ITaparpada
22 | Abuotnueckue daktopsl. JlaboparopHas 0.5 W3y4uTh 3alKCH B TETPAIH ﬁgg;‘;/"r;_"e‘g‘siﬂﬁlg 6360100
paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTEeHHU U3 Pa3HBIX MECT
obutanus». JlabopatopHnas padora Ne 4.
«BrusiHUE cBETa HAa POCT U pa3BUTHE
YEepPEHKOB KOJIEYCay
23 | buotnueckue GakTophl N3yunthb § 19. YCTHO OTBETUTH Ha ﬁt‘:g;?fr;f’;da‘siﬂﬁm 6360348
BOIIPOCHI B KOHIIE Iaparpada
24 | DKOJIOTHYECKUE XaPAKTEPUCTHKU 0.5 W3yuuts § 10 paznen «llokazarenu
nomysuuy. [Ipaktiuueckas padora Ne 2 HOMYJISIUNY. Y CTHO OTBETHTH Ha
«[Toacu€T IOTHOCTH MOMYJISLUI pa3HbIX BOIIPOCHI B KOHIIE Tlaparpada
BUJIOB PAaCTCHHI
25 | CooOriecTBa OPraHM3MOB — OHOIICHO3 Wzyuuts § 18 pasaen «buornyeckoe Egsg'];/(r):l'e:dastli)ol’{f/ 8636b46
CO00IIECTBO, WK OMOIIEHO3Y, § 20. R
YCTHO OTBETHTH Ha BOIIPOCHI B KOHIIE
naparpagos
26 | DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) N3zyuuts § 18 10 pasgena Et‘:gg‘/‘r’;f:dasiﬂﬁl 663cha6a
«McKycCTBEHHBIE YKOCUCTEMBI».
YCTHO OTBETHTH Ha BOIIPOCHI B KOHIIE
naparpada
27 | OCHOBHBIC ITOKA3aTEN SKOCHCTEMBI. Wzyauts § 21, § 23. YcTHO OTBETUTH Egggﬁe;diiorﬁl —
Okonoruyeckue nmupamubl. CBoWCTBA Ha BOTIPOCHI B KOHIIE Taparpagos S
skocucreM. Cykueccus
28 | [IpupomHbIE SKOCUCTEMBI M3y4nTh 3ammcy B TETpau
29 | AHTpONOreHHBIE YKOCHCTEMBI N3yuuts § 18 paznen

«I/ICK}’CCTBeHHLIe OKOCUCTEMBI».
YCTHO OTBETUTH Ha BOIIPOCHI B KOHIIC

naparpada




_ Bubmmoreka IIOK
30 | buochepa — riaobanpHas IKOCHCTEMA 1 N3yuuts § 24. YCTHO OTBETUTH HA hitps:fim eds00.ru/B63ebb5e
3emun BOIIPOCHI B KOHIIE Naparpada
31 | 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 N3yunthb § 25. YCTHO OTBETUTH Ha butmiorexa [1OK
https://m.edsoo.ru/863ebd16
ounocdepbr BOITPOCHI B KOHIIE Maparpada
32 | YenoseuecTBO B Onocdepe 3emiu. 1 N3yunts § 30. YCTHO OTBETHUTH Ha
BOIIPOCHI B KOHIIE Naparpada
Bubimoreka ITOK
33 | CocymiecTBOBaHKE MPUPOIBI U 1 N3yunTts § 30. YCTHO OTBETUTH Ha bitps:/im 000 10/863ebale
YeJI0BEYEeCTBA BOIIPOCHI B KOHIIE naparpada
34 | KoHTpoapHO-00001Ia01HI YPOK TEMBI 1 He 3agano
«Coo011ecTBa 1 9KOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I1O0 34 2.5

[TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

1

ChopMHPOBaHHOCTH 3HAHUIT O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOMH €CTECTBEHHO-HAYYHON
KapTUHBI MUPa ¥ HAYYHOTO MUPOBO33PEHHSI; O BKJIaJIe POCCUHCKUX M 3apYOEKHBIX
y4€HBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATFHON TPAMOTHOCTH YeJIOBEKa
JUISl peIICHHsI )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COICPKAHNE OMOIOTUISCKUX TEPMHUHOB U TIOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa00Jn3M (0OMEH BEIIeCTB U MPEBpaIeHUE YHEPTUN ),
roMeocTa3 (caMOperymsius), ypOBHEBAst OpraHU3aIUs )KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOMYKIIHSI ), HACICICTBEHHOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE

YMeHnue uznaratb OUoNoruyecKrue Teopun (KJIeTouHasi, XpOMOCOMHAs,
MyTaionHas), 3akousl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yaenus (o
[EHTPax MHOT000pa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuit H.J. BaBuiosa),
ONPEIETSATh TPAHUIIBI UX MPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue Bi1ageTh METoaMy HayqHOT'O MIO3HAaHUs B OMoj10ruu (HabtoieHue U
OIMCaHUE )KUBBIX CUCTEM, IIPOLIECCOB U SBJIICHUI; OPraHU3alus U IPOBEACHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI; BBISIBICHUE 3aBUCHMOCTH
MEXly UCCIIEAYEMBIMU BETMUMHAMHU, O0BSICHEHUE MOTYUEHHbBIX PE3YJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX IIOHATUHI, TEOPUI U 3aKOHOB; YMEHHE JI€1aTh BHIBOJIBI
Ha OCHOBAHUH MOJTYYEHHbIX PE3YJIbTAaTOB)

YMeHHe BBIICINATh CYIIECTBEHHBIC IPU3HAKN BUPYCOB, KJIECTOK IPOKAPUOT U
9YKapUuoOT, OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUHU B KJIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO U PHEPTeTHUECKOT0 00MEHa, XeMOCHHTE3a, MUTO3a, MEeH03a,
OTLIIOIOTBOPEHUS, PAa3MHOKEHUS, MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTEHE3)

YMeHue NpuMeHsTh NOMy4YeHHbIe 3HAaHUS JUIsl O0BSICHEHUSI OMOJIOTHYECKUX
IIPOLIECCOB U ABJICHUM, JUIS IPUHATHUS IPAKTUYECKUX PEIIECHNUN B IIOBCEIHEBHOU
KHU3HH B LIEJIAX oOecreueHus: 0€30MacHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKPY’KaIOIIMX JIFOJEH, COOJIIOICHHSI HOPM IPAMOTHOTI'O ITOBE/ICHUS B OKPYXKArOILEH
IPUPOIHON cpejie; MOHMMaHNEe HEOOXOIMMOCTH UCIIOIb30BAHUS TOCTHKEHUN
COBPEMEHHOM OMO0JIOTUK U OMOTEXHOJIOTUM I PalliOHAIbHOIO
IIPUPOJONIOIB30BAHNS

YMmenune pemaTh 3JIEMCHTAPHBIC TCHETUYCCKUE 3a/1a4Y HAa MOHO- U I[I/IFI/I6pI/IJIHO€
CKpCHIMBAaHUC, CHCIVNICHHOC HACJICAOBAHUC,; COCTABIIATE CXCMBbI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAHMUA NI NPCACKa3aHrA HACJICAOBAHUS IPU3HAKOB Y OPraHMu3MOB

YMeH#ne BBIOHATH Ta00paTOPHBIE U TPAKTUIECKHE PAdOTHI, COONIIOIATh TPaBUIIa
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh UHPOPMALIHIO
OMOJIOTMYECKOr0 COCPIKaHus, BKIIIOYAIOIIYIO ICEB/JOHAYYHbIE 3HAHUS U3
pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsipHBIE MaTepHAalIbl); STUUECKUE
ACIIEKThl COBPEMEHHBIX UCCIIEOBAHUM B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHNs1, 00001I1ast
OMOJIOTNYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHX HCTOUHUKOB, IPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0TUI

11 KIIACC




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

1

CdopMUpOBaHHOCTh 3HAHUK O MECT€ W PO OWUOJOTHMH B CHCTEME HAyIHOTO
3HaHUS €CTECTBEHHBIX HAYK, B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O BKIIAJC POCCHMCKUX U 3apYOCIKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAILHOW TPAMOTHOCTH YelIOBEKa
JUTSL pEIICHUS )KU3HEHHBIX 3a7a4

YMeHue pacKpbiBaTh COACpIKaHUE OHOJOTMYCCKHX TEPMHHOB W TIOHATUH: BH],
NOMYJISIHsI, TEHO(OHJ, SBONIONUS, JABIKYIIME CHIBl ((aKTOPBI) 3BOJIOIUH,
NPUCIIOCOOJICHHOCTh OPraHW3MOB, BUA000Pa30BaHUE, 3KOJIOTHMYECKHE (aKTOPBHI,
IKOCHCTEMa,  MPONMYICHTH, KOHCYMEHTBHI,  PEIyLEHThI, IeNH  MUTaHUS,
AKOJIOTUYECKAsl MUpaMKia, OMoreoreHo3, ornocdepa

YMenue  u3naratb  OMOJOIMYECKME  TEOPUM  (DBOJIOLMOHHAS  TEOpPHUS
Y. JlapBuHa, CHHTETHYECKas TEOpHs SBOJIIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactsa K.M. Bbapa, uepenoBanus riiaBHbIX HallpaBJIeHUH U IyTel
somonu A.H. Cesepiioa, yuenusi o 6uocdepe B.M. Bepnanckoro), onpeneisiTh
IPaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BlajeTh METOJaMM Hay4YHOTO IO3HaHMA B Ouosioruu (HabmofeHue U
OINMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alus 1 IpoBeaeHue Ono-
JIOTUYECKOI0 DKCIEPUMEHTA, BBIABMKCHUE TMIIOTE3bl; BBIABICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMU BEIUYMHAMHU, OOBSCHEHHE IIOJIyYEHHBIX pE3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX ITOHATUH, TEOPUH U 3aKOHOB; YMEHHUE J€aTh BBIBOJBI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOIYJISALUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOCHHOCTH IPOIECCOB HACIICICTBCHHON W3MEHYMBOCTHU, €CTCCTBEH-
HOro 0TOOpa, BHUIOOOPAa30BaHMS, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBHS
9KOJIOTUYECKHUX (PAKTOPOB HA OPraHU3MbI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTUU B
9KOCUCTEMAX, AHTPOIIOTCHHBIX H3MEHEHUH B JKOCHCTEMAax CBOeH MECTHOCTH,
KPYroBOPOTAa BEUIECTB U OMOT€OXMMUYECKUX IUKIIOB B Onocdepe

YMeHHe TNpPUMEHSTHh TMOJTyYEHHbIE 3HAHUA Uil OOBSICHEHUS OHOJOTHMUYECKHX
MPOLIECCOB M SABJICHHWM, JJI NPUHATHS MPAKTUUYECKUX PEIICHHM B MOBCEIHEBHOM
KU3HU B LIEsIX obOecrieyeHusi 0€30MacHOCTH CBOETO 3JJ0POBbSl M 37J0POBbSI OKpY-
JKAIOUIMX JIFOJIEH, COONIOJIEHUsT HOPM TPaMOTHOTO TMOBEACHHSI B OKpPYXKAloIIeH
MPUPOJTHON cpejie; TOHMMaHWE HEOOXOJAMMOCTH WCIONIb30BAHUS JOCTHKCHHI
COBPEMEHHOM OMOJIOTUU AJIs PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHne pemarh dJIeMEHTapHble OWOJOTHYECKHE 3aJaud, COCTaBJISATH CXEMBI
MIEPEHOCA BEIIECTB M SHEPTUU B HSKOCUCTEMAX (LM MUTAHMS)

YMeHue BBHIMONHIATH Ta00OPaTOpHBIE U MpaKTUYecKue padoThl, COOMI0IaTh TpaBUiia
pHu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000pYJOBaHUEM

YMeHue ~ KpUTHYECKM  OLIEHUBaTb W MHTEPNPETHPOBATh  HH(OpMAIUIO
OMOJIOTMYECKOTO  COIEp:KAHUS, BKJIIOYAIOUIYI0 IICEBJAOHAYYHblE 3HAHUA U3
pa3nu4HbIX ucTouHNKOB (CMMU, HayuyHO-TIONYIIsipHBIE MaTepHalibl); pacCMaTPUBATh
r7100aNbHbIE  DKOJOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OpPMHUpPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3UIIMIO

10

YMeHne co3naBaTh COOCTBEHHBIE NMHUCHMEHHBIC W YCTHBIE COOOIICHHS, 00001mas
Ononoruveckyro  MHGMOpPMAMIO W3  HECKOIbKHX  HCTOYHHUKOB, TI'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar OMoJ0Tuu

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

buosnorus kak Hayka

11

buonoruss — nHayka o xuBoil mpupone. Ponap Ouonorun B ¢GOpMUPOBAHHH COBPEMEHHOMN
Hay4YHOH KapTUHBI Mupa. CucTemMa OHMOIOTHYECKHX HAYK

1.2

MeToapl MO3HAHUA >KUBOM MNpUPOIbl (HAONIOIEHUE, DKCIEPUMEHT, ONHCaHue, HU3MEpEeHHe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

JKuBble cuCTEMBI U UX OopraHu3anus

2.1

JKusbie cucteMbl (OHOCUCTEMBI) KaK MpeaMeT u3ydeHus ounonoruu. CBoHCTBa OMOCHCTEM U MX
pazHooOpazue

2.2

VYpoBHM oOpraHm3aluu  OMOCHUCTEM: MOJIEKYJSIPHO-T€HETUYECKUH, KIETOYHbIM, opra-
HU3MEHHBIH, TONMYJSIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMoC(hepHbIN

XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH

3.1

XUMHUYECKUA COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOJIEMEHTHI, MHKPOAJIEMEHTHI.
Bona u MunepaibHbie BemiecTBa. DYHKIIMU BOABI U MHUHEPAIBbHBIX BEIIECTB B KIIETKE.
[Toxnepxanue 0CMOTHYECKOTO OamaHca

3.2

benxu. CocraB u cTpoeHne 6eakoB. AMUHOKHUCIOTE — MOHOMEpHI OenkoB. HezameHuMble u
3aMEHUMBIC AMUHOKHCIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOMU
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolicTBa OenkoB. bronormueckue GyHKIMHA OSITKOB.

®epmeHTHl — Ouonorndyeckue kKatanusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTP,
cyoctparHas crneuupuunocte. Kodepmentel. Butammubel. Otnuums  ¢GepMEeHTOB  OT
HEOPraHWYECKUX KaTaJIN3aTOpOB

3.3

VYrineBonbl: MOHOcCaxapuasl (IJIIOKO3a, pubo3a M J1e30KCMpHO03a), nucaxapuabl (caxaposa,
JIAKTO3a) M MoJMcaxapubl (Kpaxmal, TJIMKOTeH, IIeJUI0JI03a). buonoruueckue QyHKIUH
YIIIEBOIOB.

Jlunuapl: TpUrIMUEpUIbl, crepoubl, hochommmuabl. 'uapodunbHo-THAPOPOOHBIE CBOKCTBRA.
buonornueckne q)yHKIII/II/I JIMITUI0B. CpaBHeHI/Ie YIJI€BOJOB, OeJIKOB U JJUIINJOB KakK
VCTOYHHUKOB DHEPTUU

3.4

Hykneunoseie xucnorsl: JJHK m PHK. Hykneornasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT.
Crpoenue u ynkiun JIHK. Crpoenue u pynkunu PHK. AT®: ctpoenne u GyHKIUU

3.5

[uTosorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3ydeHUsT KIETOK

3.6

Krnerka kak nenoctHas kuBas cucrema. OOIIMe NPU3HAKKU KJIETOK: 3aMKHYTas HapyKHas
MemOpana, mosekynsl JIHK kak reHeTnueckuil anmapar, CucTeMa CHHTe3a Oeska

3.7

Tunsl  kneTok: dykapuoTHdeckas M INpokapuoTuueckasd. (OcoOEHHOCTH  CTpOEHHS
npoKkapuoTHYeckor KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3SYKapHOTHUECKOM
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX (QYHKIUH.
[InasmaTnueckass MeMmOpaHa, e€ cBoiictBa M ¢yHkuuu. Lluromnasma u e€ opraHouIbI
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: 3HoIuIa3Martudeckas cetb (DI1C), anmapat onbaxwy,
mu3ocoMbl.  IlomyaBTOHOMHBIE ~ OpraHOWJbl  KJIETKM:  MUTOXOHJPWUH,  IJIACTHU[IBI.
[Tpoucxoxxaenne MUTOXOHApUH M miacTuh. Buasl miactua. HememMOpaHHBIE OpraHOMIBI
KJIETKU: pUOOCOMBI, KJIIETOYHBIM LIEHTP, PECHUYKH, KTYTUKU. DYHKIIUU OPraHOMJIOB KIIETKH.
Bxirouenus

3.9

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHHe siapa: siaepHas 000J0YKa, KapuoIlula3ma,
XPOMATHH, SIPBIILIKO. XPOMOCOMBI

3.10

TpaHCcOpT BENIECTB B KIIETKE

X(PBHCI[CHTCJ’ILHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM MeTa0oInu3M. ACCUMIIIANHS (TUTACTHYECKUN OOMEH) M TUCCHUMUIISITUS
(oHepreTudeckuii oOMeH) — JIB€ CTOPOHBI €IMHOTO Tpolecca merabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN u reTepoTpodHbIN.
Ponb pepMeHTOB B OOMEHE BEIIECTB U MIPEBPALIEHUU SHEPTUU B KIIETKE




4.2

doTtocuHTE3. CaetoBas u TEMHOBast dazbl dboTtocunTe3a. Peakiun
dorocunTe3a. pdexTuBHOCTL PoTocHHTE3a. 3HaYeHHE (HOTOCHHTE3a IS KU3HU Ha 3emIle.
Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIEHUS €r0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYolIne OakTepun. 3HaueHNe XEeMOCHHTE3a JUIs )KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KJEeTKe. PaciernieHre BEmecTs, BBIACICHNE U aKKyMYJIHUPOBAHUE
SHEPrUU B KJCTKE. DTambl 3HEPreTHYecKoro oomeHa. ['nukonm3. BpojkeHWe W ero BHIBI.
KucnoponHoe okucieHWe, WM KJIETOYHOE JbIxaHue. D(PHEKTHBHOCTH SHEPreTHIECKOTrO
oOmeHa

4.4

Peaknum wmatpuunoro cunreza. ['enermueckas wunpopmamms u JHK. Peamuzarnms
TreHETUYECKON MH(pOpMAIMU B KJIETKE. | eHeTUUeCKHii KOJ M €ro CBOMCTBA. TpPaHCKPUITIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocuntes Oenka. Koaupoanue aMmuHokucnot. Posb
prubocoM B OMOCHHTE3€E OeKa

4.5

Hexnerounsie ¢opmbl xu3HH — BUpyChl. Mcropust otkpsitus BupycoB (/.M. iBaHOBCKMIA).
Oco6eHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH BUPYcOB. bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YeJIOBEKa, BbI3bIBa€MbIe BUpycamu. Bupyc ummyHnonedumnura yenoseka (BUY) —
Bo30ynutens CII/]a. Ilpodunaktika pacrpocTpaHeHusi BUPYCHBIX 3a00JIeBaHUN

Pa3sMHOKXEHME M MHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1muki, MaM KU3HEHHBIA LMK kieTku. WHTepdasza u mwuro3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmmkamms — peakius matpuunoro cuare3a JJHK. Crpoenue
XpOMOCOM. XpPOMOCOMHBII HabOp — KapuoTul. JIMIIOUIHBIN U rarionIHbIH XpPOMOCOMHBIE
Habopbl. XpoMaTusl. LluTomornyeckne OCHOBBI Pa3MHOKEHUS U MHIUBUAYAITLHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue xnerku — muto3. Craguu murtosa. Ilponeccsl, nporucxoasiiue Ha pa3HbIX CTaAUsIX
MUTO3a. bruosornyeckuii cMbICII MUTO3a

5.2

@opMBbl pa3sMHOXKEHHS OPraHW3MOB: OeCIoioe M MojoBoe. Buabl 6ecronoro pa3MHOXKEHUS:
JieJICHUE HaJBOE, MOYKOBAaHHE OJHO- U MHOT'OKJIETOYHBIX, COPOOOpa30BaHUE, BEreTaTHBHOE
pasMHOkeHHe. MICKyCCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAUEHUE JUIsl CEJICKLIUU

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpoueccsl, mpoucxopsme Ha craausx weiosza. I[loBenenue
XpOMOCcOM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH M 3HAYEHHE Me03a

5.4

I'ameToreHe3 — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK Yy JKUBOTHBIX. [10JOBBIC KEINE3bI:
CEMCHHUKHN U ANYHUKH. O6pa3OBaHI/Ie M Pa3BUTHUC ITOJOBLIX KJIIETOK — IraMeET (CHepMaTO3OI/IH,
SUIIEKIIeTKa) — crepMmaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHUS SHICKIETOK |
criepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WupuBuayanbHOe pa3BUTHE (OHTOTreHe3). DMOpUOHANIbHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOpPUOHAIBHOTO Pa3BUTHUSI Yy TO3BOHOYHBIX JKMUBOTHBIX: JpOOJIEHHE, TacTpyJIsILus,
opraHorere3. IlocTamMOpuoHambHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUSA:
npsiMoe, HempsiMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHME CEMEHHM, CTaJuu
pa3BUTHS

HaCJ'IC)ICTBeHHOCTI) 1 USMCHYUBOCTb OPTaHHN3MOB

6.1

IIpeamer wu 3agaun  reHetuku. Mceropus pasBuTHS TeHETUKH. BKiag pOCCUMCKHX
1 3apyO€XKHBIX YYEHBIX B Ppa3BUTHE TE€HETHKU. MeToabl TeHEeTUKHU (TMOpPHI0JIOrMYecKUid,
LIUTOT€HETUYECKUH, MOJEKYJIApHO-TeHETUYeCKUi). (OCHOBHBIE TI'€HETUYECKHE IOHSTHSL.
['eHeTH4ecKass CHMBOJIMKA, UCIIOIb3YyeMasl B CXEMax CKPENIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE . MeHnaeneM. MoHorubpuaHoe
CKpelllMBaHHWEe. 3akOoH  eIuHoOoOpa3ust TUOpuIOB  mepBoro  mnokosieHus.  [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclleyieHusi Npu3HakoB. ['mmore3a uuctoThl ramer. [lomHoe u
HEMOJIHOE TOMUHHUPOBAHHUE.

JlurubpugHoe ckpemmuBaHue. 3aKOH HE3aBUCHMOTO HacleIoBaHHWs mpusHakoB. [luto-




TCHETUYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEE CKPEIIMBAHHE.
Vcnonb30BaHNe aHATM3UPYIOMIETO CKPEIMBAHMS JIJIsl ONIPEICTICHIS T€HOTHIIA 0COOH

6.3

CuennenHoe HacieqoBaHue pu3HakoB. Pabora T. Moprana no crenjieHHOMY HaclleI0BaHUIO
reHoB. Hapylienue crenieHust TeHOB B pe3ysibTaTeé KPOCCHHIOBEpa. XPOMOCOMHAs TEOpUs
HACJIeCTBEHHOCTH. [ eHeTHYecKne KapThl.

I'enetuka mosa. XpoOMOCOMHOE OIpeeleHUue MHoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBIL.
['omorameTHble M TeTeporaMeTHbIC OpraHuM3Mbl. HacienoBaHHe NPH3HAKOB, CLEIUICHHBIX C
0JIOM

6.4

W3meHunBOCTb. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleACTBEHHas. Poib cpensl B
HEHACJICICTBEHHON W3MEHYMBOCTU. XapaKTePUCTUKA MOAN(DUKAMOHHOW HM3MEHYHBOCTH.
BapuanuoHHbIl pan u BapuanoHHas kpusas. Hopma peakuuu npusHaka. KonuuectBeHHble n
KayeCTBEHHBIC MMPU3HAKU M X HOpMa peakiun. CBoicTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

HacnencrBeHHas, WM Te€HOTUIIMYECKas, W3MEHYMBOCTb. KoOMOMHATHBHAs WM3MEHUYMBOCTb.
Meiio3 ¥ TOJOBOM Mporecc — OCHOBa KOMOWHATHBHOM WM3MEHYMBOCTH. MyTanmoHHas
n3MeH4nBoCTh. Krnaccuukanus Mmyranuii: reHHbIE XPOMOCOMHbIE, T€HOMHBbIe. HacToTa H
NPUYUHBI MyTauuid. Mytarennble (akTopbl. 3aKOH TOMOJIOTHUYECKUX PSIIOB B HACIIECTBEHHOM
n3menunsBocty H.M. Basuiiosa

6.6

I'enernka YyeJoBeKa. Kapuorun YyeJnoBeKa. OcHoOBHBIE METO/IbI TEHETUKU
YyeJIoBeKA: reHealOrMYeCKU, OJIM3HELIOBBIMH, LIUTOr€HETUYECKUH, OMOXMMHUYECKHH,
MOJICKYJSIpHO-TeHeTHYeckuii. COBpPEeMEHHOE OmpejelieHue TCHOTHUIA: IOJIHOTCHOMHOE
CEKBCHUPOBAHHE, TCHOTUIIMPOBaHWE, B TOM uucie ¢ nomomisto III[P-ananmu3a. Hacnen-
CTBCHHBIC 3a00JIcBaHMS 4YeJIOBEKAa: TI€HHBIC Ooyie3HU, OOJIE3HM ¢ HACIICACTBCHHOM
MIPEIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oosie3HH. COMaTUYECKUEe U TeHEPAaTUBHbBIE MYyTallUU.
[TpuHIHITE! 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODUIAKTHKY U JICUCHUS TCHETUICCKUX
Oose3Heil. Menuko-reHeTH4eckoe KOHCYJIbTHPOBAHUE. 3HAUCHHE MEAMIIMHCKOW T€HETHKH B
MIPEIOTBPALICHUH ¥ JICYCHUY TeHETUICCKUX 3a00JIeBaHUI YEIIOBEKA

CeJ'IeKI_[I/IH OpraHnu3MoOB. OcHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M IPOIECC. 3apOXKIEHUE CEeIeKUUU U Jgomectukanus. Yuenue H.U.
BaBunoBa 0 IeHTpax NPOUCXOXKACHUS M MHOro00pa3us KyIbTypHBIX pacTeHuid. LleHTpbl
MMPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, rnopoaa, mramMm

7.2

CoBpeMeHHbIE METOJbI CeJIEKIIMU. MacCOBbIi U HHAMBUAYaTbHBIH OTOOPHI B CENEKIUU
pacteHuid U KUBOTHBIX. OIleHKa 3KcTepbepa. bBIHM3KOPOJICTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yncras nuHus. CKpelnBaHue YUCTHIX JTHHUE. ['eTeposuc, niu rudpuaHas cuia.
Heponcteennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXu.
HckyccTBEHHBIM MyTareHe3 M MOJIYYEHHE MOJUIUIONI0B. JIOCTHKEHUSI CENEKIIMU PAaCTEHHUI,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonorust kak orpacib MNpou3BOACTBA. ['€HHass WH)XKEHepus. OTambl CO3JAHUS
pexomOunanTHOH JIHK u Tpancrennsix opranu3moB. Knetounas uHxkeHepus. KnetouHsle
KYJIBTYpBI. MUuKpOKIIOHaIBHOE pa3MHOXEHHUE pacTeHUH. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE M JTUUYECKHE
npo6sembl. 'MO — reneTndyecky MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUS

1

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenscTBa 3Botonuu. Ilaneonronornueckue: nocie0BaTeIbHOCTD MMOSBIEHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIeTONHCH, TepexoaHblie ¢opMbl. buoreorpaduueckue: cXoacTBO U
paznuune GayH u GIop MATEPUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOACTBA U Pa3IUYHS
3M6pI/IOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTMYHBIC,
aHAJIOTUYHbIE, pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHYECKHE:
CXOACTBO ME€XAaHHM3MOB HACJICACTBECHHOCTH HW OCHOBHBIX MeTa00INYECKUX HYTefI Y BCEX
OpPraHHU3MOB




1.2

OpomonnonHas Teopusa Y. Jlapsuna. [Ipeanochuiku BO3HUKHOBEHUS JapBUHU3Ma. JBHKyIIME
CHJIBI HBOJIONUM BHJIOB 1O JlapBuHy (M30BITOYHOE PA3MHOXKEHHE IpPU OTPAHUYECHHOCTH
pecypcoB, HeonpeaenéHHasi I3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast teopus sBoionuu (CTD) um ocHOBHbIE €€ MONOKEHHUS. MUKpPO3BOIIOLHS.
[Tonynsnus Kak eIMHUIA BUAA U 3BOIIOLUN

1.4

JBwkymme cunbl ((hakTopbl) 3BOJIONMK BUIAOB B TNpUpOJe. MyTaIMOHHBIA Mpoiecc
Y KOMOMHATHBHAsg M3MEHYMBOCTh. [lomyssimoHHble BOJIHBI U apeiid reHoB. W3omsamus u
murpanus. EcrectBeHHblii  oT00p —  HampaBisromuid - gaktop  sBomronuH.  DopMel
€CTECTBEHHOI0 0TOOpa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ybTaT 3BOJIONHMH. [Ipumepsl mpucnocoOiaeHuit y
Opranu3MoB. ApoMop(O3bl U UANOAAATITAIIIH.

Bun wu BupmooOpazoBanme. Kpurepunm Buma. OcHoOBHbIE (opMbl BUI000pa3OBAHMUS:
reorpaduyeckoe, IKOJIOrHuecKOoe

1.5

MaxkposBomrorusi. Dopmbl  dBomonMK:  QUIETHYECKAs, JAUBEPreHTHAs, KOHBEPICHTHAs,
napajuienpHas. HeoOpaTuMocTh SBONIOIHH

BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHbIE TNPEACTABICHUS O 3apOKAEHUM >KU3HU. HayuHble runore3sl BO3HHKHOBEHHUS
XKHU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMUs. XUMHUYECKas IBOJIIOLMS. DKCIEPUMEHTaIbHOE
MOJTBEPXK/IEHUE XUMHUYECKOW HBotonuM. HauanbHble 3Tanbl OMOJOTHMUECKOW 3BOJIOLUHM.
I'mnoresa PHK-mupa. IlepBble knetkn m ux sBosmonusa. @opMupoBaHUE OCHOBHBIX TI'PYIII
YKUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emiie mo 3paM u nepuojam. Kartapxeii. Apxelckas U npoTepo3oicKas
opel. [laneosoiickas »pa u e€ mnepuonabl: KeMOPHUIICKUHN, OpPIOBUKCKHMA, CHIIYPHICKHIA,
JIEBOHCKMM, KaMEHHOYIOJIbHBIN, MEPMCKUU. Me3o30lickas spa U €€ NepUObl: TPUACOBBIM,
FOPCKUIA, METOBOU.

KaiiHo3oiickass 3pa © €€ Tmepuoabpl: NaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuKa KiIMMaTa W TeO0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pacTUTEIBLHOIO U >KUBOTHOro Mupa. ApomMopo3bl y pacTeHUil U KUBOTHBIX. [losiBienue,
pacuBeT ¥ BBIMUPAHUE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak OTpak€HUE SBOMIONUH. OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLIMS YeTOBEKa. AHTPOIOJIOTHS Kak Hayka. PazButue npeacraBieHUui 0 MPOUCXO0KIECHUN
yesoBeka. MeToibl u3ydeHusi anTpornorene3a. CXoCcTBa U pa3IMdMs YeJI0BEKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YEITOBEKa.

JBwxkymue cunsl (akropsl) aHTpororeHesa. HaciencrBeHHass W3MEHUMBOCTh M €C-
TECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPYy/a, MBIIUICHHE,
peub

2.5

OCHOBHBIE CTaIUM M BETBU DSBOJIOLMU YEJIOBEKAa: aBCTPAJONUTEKH, YEIOBEK YyMEINbIH,
Yenosek mnpsamoxoxsammii, YenoBek Heanaepranbckui, Yenoek pasymubli. Haxonxu
HCKOIIaeMBIX OCTaHKOB, BpeMs CYILIIECTBOBaHMs, 00JacTh pacpocTpaHeHUs, 00BbEM rOJI0BHOTO
Mo3ra, 00pa3 )KU3HU, OPYAMS

2.6

Yenoseueckne packl. OcHOBHbIE OOJbIIME pachl: €BporeouHas (eBpasuiickasi), Herpo-
aBcTpajoujHas (’KBaropuaibHas), MOHrojJouaHass (a3uaTcKko-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENECH YENIOBEUECKUX pac K YCJIOBUSM CYyIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXarouiasi cpeaa

3.1

OKONOTHS KaK HaykKa. 3amaun u pasaciibl OKOJIOTHH. MeTOJIBI 9KOJIOTHYCCKHX HCCHeﬂOBaHHﬁ.
OKOJIOTHYECKOE MHUPOBO33pPCHUC. CpCI[LI oOuTaHUS OpraHu3MoOB: BOJHas, HA3CMHO-
BO3ylIHAasA, MIOYBCHHAs, BHYTPUOPraHU3MCHHAA

3.2

Okonorndyeckue ¢aktopsl. Kraccudukauus skojgoruueckux (akTopoB: aOWOTUYECKHE,
OMOTHYECKHE U aHTponoreHHsle. JlecTBre IK0JIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI

3.3

Abunotnyeckue (akTopbl: CBeT, TemmepaTrypa, BiaxHocTb. Dotonepuoausm. Ilpu-




CIOCOOJICHUSI OPTaHU3MOB K JCHCTBHIO a0MOTHYECKUX (haKTOPOB. brosiornieckue puTMsl

34 buotnueckue (akTopsl. Buasl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPECHIIHS, XHUIITHHYECTBO,
Mapa3uTU3M, MyTyaJIu3M, KOMMEHCAIN3M (HAXJCOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M,
HeliTpann3M. 3HadeHne OMOTHYECKUX B3aUMOICWCTBUE ISl CYIIECTBOBAaHHMS OPraHM3MOB B
MIPUPOJIHBIX COOOIIECTBAX

3.5 OKOJIOTHYECKHE  XApaKTEPUCTUKM  nomyisiiuu. OCHOBHBIE — IIOKA3aTead  MOMYJISIHUM:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, HIPHUPOCT, Murpanus. [IuHamuka
YUCJICHHOCTH ITONYJIALIMU U €€ peryJssiius

4, COO6H_I€CTB3 N 3KOJIOTHYECKUEC CUCTEMBI

4.1 Coo0111ecTBO OpraHu3mMoB — O6uoLeH03. CTpyKTypbl OMOLIEHO3a: BUAO0BAsI, IPOCTPAHCTBEHHAS,
Tpoduyeckas (umieBas). Bunbi-noMmuaantel. CBsi3u B OMOIIEHO3€

4.2 DKOJOTH4ecKre CUCTeMBbl (9KocucTembl). [loHsaTHe 00 3KocucTeMe U OHOTreoIeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTBHI.
KpyroBopot BemiecTB W MOTOK PHEPTUU B IKOCUCTeMe. Tpodudueckue (IMUILEBHIE) YPOBHH
skocuctembl. IlumeBble nenu u cetd. OCHOBHbBIE IOKa3aTeIM SKOCUCTEMBI: OHoMacca,
IPOAYKIMS. ODKOJOTMUECKUE MUpaMHbl: MPOAYKLHHU, YMCIEHHOCTH, Onomaccel. CBolicTBa
9KOCHUCTEM: YCTOMUUBOCTB, cCaMoperyisiius, pazsutue. Cykneccus

4.3 [Ipupoanbie 3KOCHCTEMBI. ODKOCHUCTEMBI 03&p M peK. OKOCHUCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. YPpOOIKOCHCTEMBI. buonormueckoe
XO035IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak ¢aktop ycroumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3HooOpa3us Ha 3emiie

4.4 Yuenue B.U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa 6uocdepst. Kusoe
BemectBO u ero (QyHkuuu. OcobeHHocTH Omocdepbl Kak TJI00ATBHON 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB
OMOTCOXMMHUYCCKHE IHMKJIBI JJIEMEHTOB (yriepoaa, a3ora). 30HAIBHOCTH OHOCQEpHI.
OCHOBHBIC OMOMBI CYIIIN

4.5 YenoBedecTBO B Onocdepe 3emun. AHTPOIIOTCHHBIE M3MEHEHUs B Ouocdepe. ['modanpHbIC
HKOJIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHATIBHOTO YIPABIECHUS MPHUPOJHBIMH peCcypcaMd U UX HCIIOJIb30BAHUE.
JlocTuxkenust OMOIOTUU M OXpaHa MPUPOIBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkimonepHoe o0uiectBo «M3narensctBo «lIpocsemenne»

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aknmoneproe o0miectBo «M3aatenbetBo «IIpocBemienuey
METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

®denepanbHas paboyasi mporpaMMa CpeIHero o0miero oopasoanus nmpeamera «buomorusy (0a30BbIit
ypoBeHs) (i 10-11 knmaccoB oOpazoBatenbHbIx opranuzanuii. ®I'BHY HUuactutyT crparerun
pa3BuTHs oOpa3oBanus. Mocksa — 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
but6mmoreka [IOK
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