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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl 0 OHWOJIOTMHM TEOPETUYECKYIO OCHOBY ISl OMpEesieHUs
NOIX0/0B K (DOPMHUPOBAHMIO COJepkaHus ydeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crielu(uKe OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TEeNX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zeniaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATeIbHOCTh M3y4eHHUs yueOHOro marepualia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeIbHOTO TpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroIXcs.

B nporpamMe mo OHONOTHMHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM o0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IeHCTBUN 00yJYaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI ypOBEHB) PEATM30BAH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEACTAaBICHUNA O 370pOBOM 0O0pa3e KU3HH M OCpeXHBIM OTHOIIEHHEM K OKpYXaromei
npupoaHoii cpene. IlosToMy Hapsay ¢ u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHH 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 OKPY)KAIOUIeH MPUPOIHOH cpere,
aHaIM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YENOBEKAa HAa COCTOSHUE MPUPOTHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCThIO 0OecreueHHs YCIOBUN JUISl peleHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHre y O00ydaromuUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero oOmero odpa3oBaHus 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOUIMXCSl MPEACTABICHUNH O HAydyHOM KapTHHE MMpa,
pacuupsieT ¥ 00001IaeT 3HaHUS O JKUBOHW MPHUPOJE, €€ OTIUYUTENbHBIX MTPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JIS: TO3HAHHWS 3aKOHOB JKMBOW TPUPOJIEI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHue OWONOTHA UMEET TaKXKe [UIsl PEIICHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO OOIIero oOpa3oBaHusl, colManu3anuu odyqarommxcs. U3yuenue
6uosorun o0ecrieynBaeT yCIIOBUSA TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TPECTABICHUSMU W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCcTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TONIOXKEHNUS O MpeTHa3HAUYCHIH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY Ui OIpENeNeHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHS, IPEACTABICHHOTO B ITPOrpaMMe 10 OMOJIOTHH.



OTt60p conmepkanus yuebHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM O0yYaIOLIUECs JOTKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYJIbTYpHI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXaHUA Y4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
JKUBOW TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTpYKType ydeOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOJIOTHYECcCKas CUCTEMAY,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Henp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB JKHUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenne 1enu u3ydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBUIIaX, CIY)KallUX OCHOBOH Ui (hOPMHPOBAHHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTrO IO3HaHUS,
CTPOEHUH, MHOT000pa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopMupoBaHHE y OOydYaIONUXCS MO3HABATEIIbHBIX, MHTCIUICKTYAIBHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHanM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUM HAyYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH W OLIEHUBATH SBJIICHUSI OKPYXKAIOIIETO MHUPA JKMUBOW TMPHUPOIBI Ha
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopMmupoBaHre y O0YYaAIOIIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHMYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM KHBOUM MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU NIl MOBBILIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kaolled cpene, COOCTBEHHOMY
3I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPUITAKTUKH 3a00JIEBAHUIA.

B cucteme cpennero obuiero oopazoBanus «buonorusy, n3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS. 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jlist u3ydeHus: OMoJIoruu Ha 6a30BOM ypOBHE CPEHETO 00IIero 00pa3oBaHUs OTBOJAUTCS
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. Brnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTobl 103HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOIEJIMPOBaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdemMoHcTpanum:

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

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

JlaGopaTopHble U NpaKTHYecKue padoThl:

[Ipaktuyeckas pabota Ne 1. «Vcnonp3oBaHHWE pPA3TUYHBIX METOAOB MPH H3YYCHUHU
OMOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctemsl (OnocuCTeMbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HUX pa3HooOpazue. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBbIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabnuuel u cxembl: KOCHOBHbIE IMPHU3HAKK JKU3HUY», «YPOBHM OpraHM3allUU >KHUBOM
HPUPOIBI».

Ob6opynoBanue: moaens Moiekyis! JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKM.  XHMMHYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JEMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lopnep:kaHne OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoenue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIMU OEITKOB.

depmeHTHl — Ouonornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pudo3a U Je30Kkcupubo3a), AMcaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, TJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuasl:  Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornueckue ¢pyHkiun aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

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

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

Knerka xak nenoctHas xuBas cuctema. O0Iue NpU3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl kiIeTOK: JSykKapuoTHdecKas U Tmpokapuotudeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuotuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M ¢yHKuMH. [luromnmasma u €€ OpraHoUbI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, 1m3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IIacTHAbl. IIpomcxoxknaeHne MUTOXOHIAPUHA U IUIACTHI.
Bunapt mitactun. HememOpaHHbIe OpraHOUIbl KIETKU: puOOCOMBI, KIICTOUYHBIA EHTP, LIEHTPUOIIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BrirtoueHus.

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

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[Toprpetsl: A. Jlesenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yorcos,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenesneHne XMMHYECKUX 3JEMEHTOB B  HEXKHMBOH  IIPUPOJIE»,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuuer u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIeBOJbD», «JIUnuasn».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEIACHUS HAOIIOACHUH,
U3MEpEHUH, SKCIEPUMEHTOB, MUKpPOIIpENapaThl PacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JIaGoparopnas padora Ne 1. «/3yyeHMe KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

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

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeHn BemiecTB, HIM MeTaboIM3M. AccuMwisiius (TUIACTHYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTuYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poisb
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPTUU B TOHUMaHUU MeTabonu3ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBINA U rerepoTpodHbIif. Ponb depmeHToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHoBasg (aszbl (oTocuHTe3a. Peakuum ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A IS KU3HU Ha 3emuie. Briiusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIue OakTepuu. 3HAUCHHE XEMOCHUHTEe3a NJIsl KU3HH Ha
3emute.

OHepreTuyeckuii oOMeH B KieTke. PacuienieHue BeUIeCTB, BBbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUH B KJIETKe. DTanbl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbocdopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

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

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcropuss otkpbiTus BHpycoB (/.
W. UBanoBckmif). OCOOEHHOCTH CTPOEGHHS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bonesnu pactenuii, )UBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmMMmyHoneduimra
yenoBeka (BUY) — Bo3Oynutens CIIMla. OOpatHas TpaHCKpHUIIIUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:




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

Tabmuusl W cXeMbl: «TUOBI  HUTAHUAY, «Mertabomuzmy»,  «MUTOXOHAPHUSY,
«QHepreTrueckuii oomMen», «Ximoporutact», «Porocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupyco»,
«bakrepnoparn», «Crpoenne wu >ku3HeHHbIH mmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM IWKI KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEepdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruael. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosza. Ilpoueccel, mpoucxonasiue Ha pasHbBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojioe U TMoyioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

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

I'amerorenes — nponecc o0pazoBaHUs MOJIOBBIX KJIETOK Yy dKHUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU M sSmuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CHepMaTo30H,
SUIIEKJIETKA) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SUIECKICTOK U
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranoretes. [TocramOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pactennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTa U1
pa3BUTHSL.

JdemoHncTpanum:

Tabmnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIETOUHBIN UK,
«Pemmukanua JTHK», «Muto3», «Meio3», «IIpsmoe u Hempsimoe pa3ButHe», «l'ameTorenes y
MJIEKOTIMTAIONIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O06opyioBaHMEe: MUKPOCKOI, MHUKpomnpenapaTsl «CrepMaTo30M/ibl MIIEKOIMUTAIOIIETOY,
«lifuexnerka miekonuraronero», «KapnokmHes B KiIeTKax Kopemika JyKay, MarHUTHas
MoJienb-anminkanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGoparopHble U MpaKkTHYecKue padoTbl:

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

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

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTuku. VcTopus pa3BUTHS TEHETUKU. Poiab LHUTOJIOTMU U
SMOPHOJIOTHU B CTAHOBJIEHUH T'€HETHKH. Bxiang poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE




TeHETUKU. MeToIbl TEeHEeTUKH (THOPHUIOIIOTUYECKUHM, UHUTOTEHETUYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUsl  INPU3HAKOB,  ycTaHOBJEHHble ['. MeHnnenem.
MonorubpuaHoe cKpenuBanue. 3aKOH eIUnHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CcKpelmuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS IPU3HAKOB.
[{uTOoreHETHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprama mno CHEMJICHHOMY
HacJe10BaHUI0 TeHOB. HapylieHue cluemnieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M07a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJECACTBEHHAss M HacleACTBEeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
M3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanuoHHas KpuBas. Hopma peakuum mnpusHaxa.
KonuyecTBeHHbIE M KAaueCTBEHHbIE INPU3HAKM M WX HopMa peakuuu. CBolcTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, niy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MonoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa u
MPUYUHBI MyTarii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEICTBEHHOMN
n3menunBocty H. M. BaBunoga.

BuesinepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKHE, B ToM yucie ¢ nomomipio [1I[P-ananmm3a. HacnencrBennsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdeckue H TreHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JIEYCHUS T€HETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBeKa.

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 €r0 IIUTOr€HEeTHYeCcKasi OCHOBAY,
«3aKOH pacHICTUICHHS M €ro I[UTOTEHEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durnbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3auMoaeicTBrEe aJUIeIbHBIX TEHOBY, «l eHeTnyeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl w3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropayn, «['eHeTHKa Tpymnn KpoBu», «MyTanroHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemuBaHuey», «HemonHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTLEB U OKPACKU Tena), Tepoapuit
«I"opox moceBHOW».

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




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

JlaboparopHast pabota Ne 6. «M3yueHrne MOIuPUKAIMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BapHaLlMOHHOTO psiZia U BapUALMOHHOW KPUBOI.

JlaGopatopnass pabGora No7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3ap0oKJI€HUE CEIEKLUUU U AoMecTuKauus. Yuyenue H.
WM. BaBunoBa 0 LEHTpax MPOMCXOXKIEHUS U MHOrooOpas3us KyJIbTYpHbIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CEeJIeKIMH. MacCoBbIi M MHIUBUAYAIbHBIA OTOOPBI B CEIEKLHH
pacteHuil u kuBOTHBIX. OLIEHKa 3KCTephepa. bIM3KopoICTBEHHOE CKpEIMBaHNEe — HMHOPUIMHT.
Yucras guHus. CkpemuBaHue 4HCThIX JuHUA. ['ereposuc, wunm rulOpuaHas cuia.
Hepoxacteennoe ckpemmBanue — aytOpuauar. OtnanénHas ruOpuamsanmuss U €€ yCIexH.
HckycCTBEHHBI MyTareHe3 M IOIY4YEHHE IOJIMILIONIOB. JIOCTHIKEHHS CENEKUUU DPACTECHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHs. OTalbl CO3JaHUA
pexomOunantHoii JIHK u Tpancrennsix opranusmon. Kierounas wunxkenepus. Kietounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHui. KiloHMpoBaHME BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiaemsl. MO -
IFeHETUYECKU MOAU(PULIUPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

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

Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
O6uotexHomorun», «Kierounele KylabTypbl U KJIOHHpOBaHUE», «KOHCTpynpoBaHuE U IEepeHOC
TEHOB, XpPOMOCOM.

Ob6opyioBaHue: MYJISDKU TUIOZOB M KOPHEIIONOB 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 CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIrOLMOHHAsA OHOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOpUHU. DBOJIOLUOHHAS TEOPUS U €€
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CuzerenscrBa »BoyOLMU. [lasieoHTONIOrMYECKHE: TOCIENOBATEIBHOCTD TOSIBICHHUS
BUJIOB B NMaJICOHTOJIOTMYECKOM JIeTOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrYecKHe: CXOACTBA M pa3inuvs 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. IIpennoceulku BO3HUMKHOBEHHS JapBUHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

Muxkposomntonus. [Tonmynsanus kak equHUIA BU1a U 3BOJIOLUY.




JIBrxyue cuibl ((akTopsl) SBOJIOLMU BHJIOB B MpUpoje. MyTallMOHHBIM Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynmsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosoIUH. POPMbI €CTECTBEHHOTO
otbopa.

[TpucmocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTaT  3BOJIOIUH.  [Ipumepsl

nprucnoco0IeHnit y Opranu3MoB. ApoMop(O3bl U UAH0AIANTAIIHUH.

Bun u BupgooOpasosanue. Kputepuu Buga. OcHOBHble (hOpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

Makpossostonyst. PopMbl 3BOIOLUM: (pugeTHYecKas, IAUBEPreHTHas, KOHBEPreHTHas,
napaenbHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxaeHnne  OT  HeCHEIHUAIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crnenuanan3anus. AI[aHTI/IBHaSI pagruanus.
JdemoHcTpauuu:

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

TaGnuiel 1 cxembl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpa3ue CcopToB pacTteHmit», «MHOroodpasue mopoj
JKUBOTHBIX), «[lonynsuumy, «MyTanuuoHHas U3MEHYUBOCTBY, «ApoMopdo3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpranusMoBy, «I eorpaduyeckoe Bu1000pazoBaHmue», « IKOJIOTUIECKOE BUI000pA30BAHUE).

O6opyaoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAacKu, HAOOp IJI0JI0B
U cemsH, Koiiekuusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHHU Y JKHBOTHBIX», MOIEIh
«OCHOBHBIE HamNpaBIIEHUsI DJBOJIOLUNY», O00BbEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
[I03BOHOYHBIX».

buoreorpaduueckas kapra mupa, Koyekuus «QDPoOpMbI COXPaHHOCTH HMCKOIAEMbIX
KUBOTHBIX U pacTeHUil», Moaens anmuukauusa «llepekpéct XxpomMocom», BiIaKHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJa).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaGoparopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGopatopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusmMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe NIPEICTaBICHUS O 3apOXKIECHUH KU3HU. HaydyHble runoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON sBomronu. HadanpHble Tanmel Ouonornyeckoit sBomomnuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Karapxeil. Apxelickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mepHoabl: KEMOpPHUICKHH, OpIOBUKCKUH,
CUIIypUNCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaiiHo3zoiickas 3pa u €€ nepuoibl: MajeOreHOBbI, HEOT€HOBBIN, AaHTPOITOTE€HOBBIH.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX MporeccoB. OCHOBHBIE ATalbl BOJIIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOIOIUH. OCHOBHbBIE CUCTEMAaTUYECKUE
TPYIIIbI OPTaHU3MOB.




DOBOJIIOLIMSL  YeNIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Butrue mnpeacrtaBieHudl o
MIPOUCXO0KICHUH YesloBeKa. MeTo 1l n3ydeHus: antponoreHe3a. CxoICcTBa M pa3andMs 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

HBmwxymue cuibl  (pakTtopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK YMEIbIil,
UYenoexk npsmoxondmuii, YenoBek HeaHaepTaibckuid, YenoBek pasyMublid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoeueckue pacbl. OCHOBHBIE OOJIBIIIME PAChl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAs), MOHTOJOUJHAs  (a3MaTCKO-aMepukaHckas). YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENCH UENIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnnncTBO uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[optpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kierka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HelI0BeUecKHne pach».

Ob6opynosanue: Myisku — «lIpoucxoxnenue dyemoBeka» (OKOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpOoHOJIOrHIecKasi TadJuIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H NPaKTHYECKUE PadOThI:

[TpakTuueckas padora Ne 1. «M3ydyeHre UCKOMAeMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOLNS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpeaa.

OKkojorusi Kak Hayka. 3ajaud W pas3feibl dKOoJOruu. MeTonbl 3KOJOTHYeCKHX
MCCJIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHHWS  OpPraHU3MOB:  BOJIHAs,  HA3€MHO-BO3NyIIHAs,  ITOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (GpaxTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiaxHocTh. doTonepuoausm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruonornveckre puTMbl.

buotnueckne ¢daxktopbl. Buumbl OMOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalnU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU Tonysiiur. OCHOBHBIC TOKAa3aTeIN TOMYJISIUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTH TOMYJISAINH B €€ PETYIISIH.

JdemMoHcTpanum:

[optpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabnuiel u cxeMmsl: kapta «lIpupoanbie 30Hb1 3eMinny, «Cpebl OOUTaHUS OPTAaHHU3MOBY,
«Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumessie memm.




JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopatopHas pabota Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTCHHH W3 Pa3HBIX
MeCT OOUTAHUY.

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

[Tpaktuyeckas padora Ne 2. «[loac4€r IIIOTHOCTH MOMYISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa M YKOJOrHYecKre CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel  OHOLIEHO3a:  BHIOBa,
IPOCTPaHCTBEHHas, Tpopuueckas (mumieBas). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue 00 skocucremMe U OHOreoIeHoO3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl OJKOCHUCTEMBI: IPOAYLICHTBI, KOHCYMEHTBI, PpEIAYLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B IKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHPAMHIbL: TPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJsanus, pazsutue. CyKieccus.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMAa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. buosorunueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycrouuBocTH 3KocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emsn. AHTpPONOreHHble H3MEHEHHs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TTPOOIEMBI.

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

JdemoHcTpaumnu:

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

Tabnuie! u cxembl: «[Iumessle nenn», «buoieHos: cocraB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IIMPOKOJUCTBEHHOrO Jeca», «IDKOCHUCTeMa XBOMHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelInas
cocTasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBBIH d3phexT», «DakTOpbI
PaAMOaKTUBHOIO 3arpsi3HEeHUs 6uocheps», «O01as cTpykrypa 6uocheps», «Pacmnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3zora B mpupoie».

Ob6opyioBaHME: MOJIEIb-aNTIITUKALHS «Tunuunele OMOIICHO3bD», repoapuii
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buornenos», «Bpeautenu — BakHEHIIHUX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUil U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJOTHYECKUM TpyraM oaHoro Buaa, Kpacnas kaura Poccuiickoi
denepanuu, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

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

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHS
00y4arouMuUCs IPOrpaMM CpeaHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.



JINMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMUYHOCTHBIX pe3yJbTaTOB OCBOECHMs mpeamera «buonorus» BblAEICHbI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaAIOMIMMHUCS  POCCHUHCKOW  TIpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENEIECHUIO,
HAJIMYME€ MOTHUBALMU K OOyYeHHUIO OHOJIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JINYHOCTH HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMM, MPHUCYILUMH  CHCTEME
OMOIOTHYECKOTO 00pa30BaHMsl, HAJIM4YUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS Ipenmera «buosorus» JOCTUraroTCs B €IMHCTBE
y4eOHOI M BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMH POCCHUHCKMMHU
COLMOKYIbTYPHBIMU, UCTOPUYECKHUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMHU, MPUHSATHIMU B
o0miecTBe MpaBWIaMd UM HOPMAaMHU HOBEJICHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMUA,
CaMOBOCITIUTAHHSI M CAMOPA3BUTHS, PA3BUTUSl BHYTPEHHEH MO3MIMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHHs K 3aKOHY M IIPABOIOPSJIKY, YEIOBEKY TpyAa U CTaplieMy IOKOJEHHUIO, B3aUMHOI'O
YBOKEHHs, OCEpE)KHOTO  OTHOIIEHUS K  KYJIBTYPHOMY  HACICIUI0O W TPaIUIMsIM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit deaepanuu, npupoe 1 OKpyKarolien cpene.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS y4eOHOTO mpeMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacimpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIFHOCTH B MPOLECCE Pean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JeSITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

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

TOTOBHOCTb K COBMECTHOW TBOPYECKOH /1€ATEILHOCTH MPH CO3JaHUU y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO TMO3UILUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOW KHU3HH U OOBICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX J€HCTBHAX HEOOXOAWMOCTh  KOHCTPYKTHBHOI'O
B3aWMO/ICHCTBHS JIFOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COITMAITBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILIECCE COBMECTHOTO BBHIMIOJIHEHUS YUYEOHBIX,
MIO3HABATENBHBIX M HCCIEJ0BATEIbCKUX 3a/1a4, YBa)KUTEJIBHOTO OTHOUIEHHS K MHEHUIO
OIIITIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IEATETbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS:

Cc(OPMHPOBAHHOCTh POCCUHCKON TPa’KIaHCKON WASHTUYHOCTH, MATPUOTU3MA, YBAKEHHS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH INepel PonMHON, TOpAocTH 3a CBOM Kpal, CBOXO
Ponuny, cBOM S3bIK M KyJIBTYpPY, MPOLLIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEAUI0O U TaMATHUKAM TPHPOIHI,
JOoCTIKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CTIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE
OuosIoTrH, MOHUMAaHUS 3HaUYEHHsI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

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

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM pPOJUTENSM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEMEWHOH XKM3HU B COOTBETCTBUU C TPaJULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIMTAHMA:

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

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOM IPUPOABI U €€ HEHHOCTH;

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

5) pusnueckoro  BocHHUTAHUS, (OPMHUPOBAHHMA  KYJIbTYPbl  310pPOBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MMOHMMAaHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
coOIOZICHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perymsipHass (U3UYECcKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUUYECKOMY 3JI0POBBIO;

[NOHMMAaHUE LIEHHOCTU IMpaBWJI MHIUMBUIYaIbHOIO U KOJUIEKTMBHOIO O€30IacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEOICHHS aKOTOIs,
HApKOTUKOB, KYPEHHUS);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIBHO BBITIOJIHSTH
TaKylo J€SITeIbHOCTD;

MHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CHOCOOHOCTh K 00Pa30BaHUIO M caMOOOPA30BaHUIO HA MPOTSXKEHUM BCei
KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

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

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

0CO3HaHHUE TN100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pPeLIeHMUS;

CIOCOOHOCTH MCIONB30BaTh MPHUOOPETaeMble MPU U3YyYCHUH OMOIOTHH 3HAHUS U YMEHHS
IpU pelIeHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHUE
MpaBUJI MOBEIECHUS B MPUPOJIC, HANPABICHHBIX Ha COXPAHEHHE PABHOBECHUSI B SKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCchepbl);

aKTUBHOE HETNpUATUE ACHCTBUMN, MPUHOCAILIMX BpEJ OKpYXKarolled NpUpOAHOU cpeje,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYue PAa3BUTOrO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKONH KYJIbTYpbI, OIBITA
JEATETbHOCTH  AKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MMO3HABATEIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOW TMpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTMUECKOM HANPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:



Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHHE  SA3BIKOBOM M  YMTATEIbCKOW  KyJIbTYphl KaK  CpeJCTBa
B3aUMOJICHCTBHS MEXTY JIFOIbMU M MTO3HAHUS MHPA;

IIOHUMaHKe creuupuKd OMOJIOTMH KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
PaLMOHATBLHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEITOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE IPUPOAbI, YelIOBeKa U oOOIlecTBAa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIs1 COBPEMEHHON LIMBUIM3ALMU: O0eCTIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 IN100aJbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PATMOHATBHOMY
UCIIOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKNU3HU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISX MOBBIIICHUS 00IIEH
KYJBTYpbl, €CTECTBEHHO-HAy4HOH TI'DPaMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKIMOHAJIbHON
IPaMOTHOCTH 00yJaronmxcs, GopMUpyeMO IpU U3y4SCHUH OHOJIOTHH;

[IOHMMaHHE CYIIHOCTH METO/0B IO3HAHHUS, UCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh IMMOJydaeMble 3HAHHS I aHaIM3a W OOBACHEHHs SBICHUUN
OKpPY’KAIOIIEro MUpa M HPOMCXOIAIIMX B HEM HU3MEHEHUH, yMEHHe JielaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHHS
po0JIeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOMH JESTeIbHOCTH, FTOTOBHOCTh OCYIIECTBISATH NMPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JeITeIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHHUIO HOBBIX 3HAaHMHM IO OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33pEHMsSI  OOYYArOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy METOA0B MMO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/leHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HaBaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4yeOHbIe AEHCTBUS B IO3HABATEIbHOH H
COLIMAIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CPEJHEro oO0Iero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAIbHBIMHM YUYeOHBIMH O3HABATEIbHBIMH 1€CTBUSIMM:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M AKTyalIM3HpPOBATh MPOOIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCMOJb30BAaTh TNPH OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHUH (BBIJIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MTOHITUSIMH);

OTpeeNATh LEeNU JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl A€ATEIbHOCTHU C TOCTABJICHHBIMU LENISIMHU;



UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS ISl OOBSCHEHUS (PAaKTOB U SIBJICHUU KHUBOMH
HIPUPOIBI;

CTPOUTb JIOTMYECKUE PACCYXKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHbBIC, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHWI B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAK)KE MPOTUBOPEUYMI Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl C y4&TOM aHalIM3a HUMEIOIIUXCS
MaTepHalIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI EATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIa/IETh HAaBbIKAMU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESITEIbHOCTH, HaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B IIO3HAHMUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpETANH, MPEOOPA30BAaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIICHHS, BIaJeTh HAYYHONH TEPMUHOIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33aJa4d B OOpA30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJU3UpOBaTh 3aJayy, BbIABUIATh
rUNnoTe3y e€ pelleHHs, HaXOAWUTh AapryMeHThl JUIsl JI0Ka3aTelabCTBa CBOMX YTBEpPXKJIEHUI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

aHAJIU3UPOBaTh IIOJIyYCHHbIE B XOJ€ pELICHHUsA 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;

OCYILIECTBIATH LIEJI€HANPABICHHBIN MOMCK NMEpeHoca CPeJCTB U CIIOCOOOB JAEUCTBUS B
npoecCHOHANBHYIO CPey;

YyMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  IPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUT'aTh HOBBIE WJEH, Mpe/UlaraTh OPUTMHAIbHBIE MOAXOJbl M PpEIIEHUs, CTaBUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (TekcTe yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynpoBaTh 3alpochl U MPUMEHSATH pa3IMYHble METOJbl NpPU TMOUCKE M OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /TS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIOJNb30BaHUS HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (QOpMY IMpeAcTaBiIeHUS OHOIOrHYeCcKO
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIONB30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpPEICTBA MpU padboTe ¢ OMOIOTHYECKOM
uHpopMaLKel: TPUMEHITh XUMHUYECKHe, (PU3NYecKre U MaTeMaTW4ecKHe 3HAKH M CHMBOJIBL,



dbopMmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPENICTBA HATJISIHOCTH;

BJIAJIETh HAaBbIKAMHM pAClO3HAaBaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMU:

1) oomenmne:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJIHEHUS Ipe/UlaraéMoOM 3aJadyd, Y4YHUThbIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3UILUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCHN);

pacrio3HaBaTh HeBepOalibHBIE CpEACTBAa OOIIECHUS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU 1€PErOBOPBHI;

BIIQJIETh PA3IMUYHBIMM CIIOCOOaMM OOIEHUS U B3aMMOJEUCTBHUSA, OHUMATh HaMEpPEHUs
JOPYTuX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOI0 TOYKY 3PEHHMS C HMCIOJb30BAaHUEM S3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MPU
pemeHny OMoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYS IPU peUICHUH YyueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCUCTBUI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN KaKJ0r0 4jeHa KOJIEKTUBA;

[IPUHUMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUSA 110 €€ INOCTUKEHMIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENesATb POJIU C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLICHHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOT0 YYaCTHUKA KOMaH/Ibl B OOIIUNA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsIX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eHICTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUSA MpOOJIEM M MX pELICHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

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

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO JESATENbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CMOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOH JPYIUIUH B pa3HBIX
o0JacTsX 3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOIM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:



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

BJIJICTh HaBbIKAMH [TO3HABATEIBHON pedieKCUn Kak OCO3HAHMSI COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

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

3) npuHsITHE CedsI U APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPMHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbTaThl ocBoeHUs nporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crieruduueckue s yaeOHoro npenmera «buonorus» HaydHbIE 3HAHHS, YMEHUS U
Croco0sbl JNEeNCTBUI 1o OCBOCHHUIO, MHTEPIIPETALAN
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI JESATEILHOCTH 10 TOJYYEHHIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CUTYalUsX, a TaKXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMerHble pe3ysbTaThl MPEACTaBIEHbI MO TrojaMm
o0OyueHusl.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro nmpenmera «buonorus» ¢ 10
Kacce I0JKHBI OTPaXKaTh:

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

YMEHHE PACKpbIBaTh COJIEpPKaHNue OMOJIOTHYECKUX TEPMUHOB U MOHSTUN: JKU3Hb, KJIETKA,
opraHusM, Merabonu3sMm (0OOMEH BeIeCTB M  IPEBpalleHUuEe SHEPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

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

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYE€HHBIX PE3Yy/IbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BbIBO/Ibl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

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

YMEHHE MPUMEHSTh MOJyY€HHbIE 3HAHUS ISl OOBCHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JIJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOMN KU3HHU C 1IE€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHUSI B OKpYXarolleil NpUpOAHON cpenae, MOHMMAaHHE HEOOXOIUMOCTH
HCIIOJIb30BAaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJIs palriOHAIbHOTO
IPUPOIONOIB30BAHUS;



YMEHHUE pelIaTh »JIEMEHTapHble T'E€HETHYECKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpEeIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIISATh CXEMbl MOHOTHOPUHOTO CKPEIMBAaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPAaTOpHbIE W MpaKTUYecKue paboThl, COOIII0IATh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KpPUTHUYECKH OICHHBAThb U HHTEPIPETUPOBATH MH(GOPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepPHUalbl), ITUHUECKUE ACIIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaThb COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIEHHUs, 0000IIas
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeamerHsie  pe3ynpTaThl OCBOCHHMS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JTIOJKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OWMOJOTHUH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HayYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE pACKpBIBATh COJCpKAHWE OWOJIOTHYECKHX TEPMHUHOB W TOHATHH: BUJ,
nomynsitisi,  TeHOMOHI,  SBONIONMS,  ABWXKYyIIHE  cuibl  (pakTopbl)  3BOIIOLUH,
IpUCIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, KOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYLEHThl, KOHCYMEHTBHI, pEeIYyLEHThbl, IeNu MHUTAHUSA, OKOJOTMYecKas MUpaMHJa,
OmoreorieHo3, buocdepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBomronuonHas Teopuss Y. [lapBuHa,
CUHTETHYECKash TEOpHUsl HBOJIIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bopa, uepenoBaHus rIaBHBIX HampaBieHuil u myreii sBomonuu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHajickoro), onpeensTh TPaHUIIBI UX TPAMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BIIAJIeTh METOJaMH HAay4YHOTO MO3HAHMS B OMOJIOTMH: HAOIIOJEHUE U OMUCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus UM IPOBEJCHHE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBObI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKK CTPOEHHUS] OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUHI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTE€OLIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HaHUS JUIsI OOBSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCEJHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUSI HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpY)KAloIIed MPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOMU Ouonoruu JUIst panroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEeCKHE 3a/lauM, COCTABIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTEMaX (I[eMH MUTaHU);

YMEHHE BBITOTHATH J1a0OpaTOpHBIE U MpaKTUYecKue paboThl, cOOM0IAaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMAILNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBoi HWH(OpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpuBaTh TI0OaTbHBIC



HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HUITHIO;

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



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

/o

HaumenoBanue
pa3zienoB U TeM
MIPOTrPaMMBI

KomngecTBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrnueckue
paboThI

OCHOBHBIE BUABI ACATCIBHOCTHU

DIJIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC

pecypcsl

buosnorns xak HayKa

0,5

PackpeiBaTh  copepkaHME€ ~ TEPMUHOB M IIOHATHI:  HAay4HOE
MHUPOBO33pECHHE, HAay4yHas KApTUHA MHpA, HAy4HBIA METOJ, THIIOTE3a,
TEOpHs, METOJbl MCCIIEJOBaHUS. XapaKTepu3oBaTb OUOJIOTHIO Kak
HayKy, €€ MeCTO M POJIb CpEeIH JPYI'MX ECTECTBEHHBIX HAYK.
[Tepeuncnsaty pa3gensl OMOJIOTMM B COOTBETCTBHE C OOBEKTaMHU
n3ydyeHus. HaspiBaTh BakHeWIIME OTpaciau OWOJIOTMYECKUX 3HAHUM U
3a/1auu, cTosImue rnepes ouonoruend XXI B.

PackpslBaTh conepkaHWE€ TEPMUHOB M IIOHATHW: HAY4HBIA METO.,
METO/Ibl HCCIIEN0BaHUsA. XapakTepU30BaTh OCHOBHBIE METO/IbI TIO3HAHUSA
JKUBOM MpUpPOJbl: HAOJIOJIEHUE, SKCIIEPUMEHT, ONHMCAHHE, U3MEpPEHHE,
KJaccu(uKaus, MOAEIMPOBAHUE, CTATUCTUYECKAs 00pabOTKa JaHHBIX

Bubimoreka ITOK
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JKusrle cucteMsl U
UX OpraHHu3aLus

PackpelBaTh  conepkaHuMe ~ TEPMHHOB M IOHATHH:  CHCTEMA,
Ouosiornyeckasi CUCTEMa, JIEMEHTHI CUCTEMBI, CTPYKTypa OMOCHCTEMBI,
CBOICTBa JKMBBIX CHCTEM, OOMEH BEIIECTB, pa3MHOKEHHUE, pOCT,
pa3BUTHE,  HACIEACTBEHHOCTb,  W3MEHYMBOCTb,  Pa3IpakUMOCTb,
SHEPro3aBUCUMOCTb, YPOBHM OpraHU3alluu >KU3HU (OHOCHCTEM).
XapakTepu30BaTh MPUHIUIBI OpPraHU3alUK OUOCHUCTEM: OTKPBITOCTH,
BBICOKAsl  YINOPSAJIOYEHHOCTb,  CAMOPETyJslus,  HEPAPXUUYHOCTb.
Ilepeuncnars  yHUBEpCAJbHBIE  CBOWCTBA  JKUBOTO:  €JUHCTBO
XUMHYECKOI'O COCTaBa, Pa3/ipakUMOCTb, JBUKEHHE, TOMEOCTa3, POCT U
pa3BHUTHE, HACJIEICTBEHHOCTb, U3MEHUYUBOCTb, IBOJIIOLINSA
(mpucnocobyieHue K U3MEHsAIUMcs ycinoBusaM). [IpuBoants npumepsl
OuocHucTeM pa3HOrO YPOBHS OpPraHU3allMM W CPaBHHUBATH MPOSBICHUS
CBOMCTB KHMBOTO Ha pa3HBIX YPOBHSAX. XapaKTepU30BaTh OCHOBHbBIE
MpOLIECChl, TMpOTEKalmme B OHocucTeMax: OOMEH BEIIeCTB U
IpeBpallleHle  dJHEPruH, CaMOBOCIPOM3BEIECHUE, CaMOpPEryJslus,
pasBute. CoOmonaTh mpaBuia OEpeKHOr0 OTHOIICHUS K JKUBOU
pupoJie

Bubimoreka IIOK
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XMUMHYECKUH COCTaB

PaCKpLIBaTL COIACPIKAHUC TCPMHUHOB U MMOHSTHM: 3HeMCHTBI-6I/IOFCHBI,

bubmuoreka I[JOK
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H CTPOCHHUE KIICTKHU

MAaKpO3JIEMEHTBI, MUKPOAJIEMEHThI;, MUHEPAIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUIIOJb, BOJOPOJHBIE CBSA3H; IMIPO(GUIbHBIE U THAPO(OOHBIE
BemecTBa. J[oka3plBaTh €IMHCTBO 3JEMEHTHOTO COCTaBa KakK OJHO W3
CBOWCTB KMBOT0. Pacripenenare XUMHUECKUE HJIEMEHTHI M0 TpyIaM B
3aBUCHMOCTH OT KOJMYECTBEHHOT'O HPEACTABUTEIILCTBA B OPIraHHU3ME;
XapaKTepu30BaTh POJIb OTACIBHBIX JIEMEHTOB. BBIABIATH CBSI3b MEXKIY
COCTaBOM, CTPOCHHMEM MOJICKYJIbl XHUMHUYECKOTO COCIMHEHUS H €ro
(GYHKIUSMH B KIIETKE

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

PackpbiBaTh conmep)kaHHE TEPMUHOB M TOHATUH: OCJIKH, IOJUMEPHI,
MOHOMEpPBI,  aMHUHOKHCIIOTBI,  TENTHUIHAS  CBSI3b,  IOJMICITHI,
JICHaTypalus. XapaKTepu30BaTh OCIKM KaK KJIAcC OpraHHuYeCKUuX
COCIMHEHUH; KIacCH(PHUIIMPOBATh HUX IO CTPOCHHIO (TJIOOYJSpPHBIC WU
bubpusuispHble OENKH), MEePEeUHUCIsATh M XapaKTepus3oBaTh (YHKIUU
OeJIKOB

PackppiBaTh cojpepxaHue TEPMHHOB U MOHATHH: ()EPMEHTHI, aKTHBHBIN
IEHTp, cyOcTpaTHas CIeHU(PUIHOCTh, KOPEPMEHTBI, OCIKU-aKTUBATOPHI
U OCJIKU-UHTHOMTOPHI.  YKa3plBaTh  OTIWYUSA  (PEPMEHTOB  OT
HEOPraHMYECKUX Karamu3aropoB. OOBICHATH poOdb (PEepMEHTOB B
(GYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B IPOMBIIIICHHOCTH, B MEIUIIMHE,
B ITOBCETHEBHOM >KM3HU YeJIOBEKa

PackpblBaTh  comepkaHME€  TEPMHMHOB U IOHATHN:  YIJIEBOJBI,
MOHOCAxapubl, JIUcaxapuibl, IMOJIMCAaXapuAbl, TIJIIOKO3a, pubo3sa,
Ne30Kkcupubo3a, caxaposa, JJakTo3a, MajibTo3a, 1eJUIi0I03a (KJIeT4yaTka),
Kpaxmajl, TJIMKOT€H; JIMIOUAbI, TPUINIMLEpUAbl (KUpBL, Macia),
dochonunuapl, crepoupl. XapakTepu3oBaTh YIJIEBOIbI, JIMIMUABI Kak
KJIaCCOpPraHWYecKkux coenuHeHuil. KmaccuunupoBaTh yrieBoabl u
JUMUAIBI IO CTPOEHUIO; MEPEUUCIATh (PYHKIUN YII€BOJAOB M JIUIHJIOB.
Cxemaruyecku n300paxkaTb CTPOCHHE MOJIEKYJ YTIE€BOJOB, JIMIUI0B

PackpsiBath coJiepKaHue TEPMUHOB u MTOHSATUIA:
ne3zokcuprbonykienHonas kuciora (JAHK), puOonykinenHnoBas kuciora
(PHK), Hykneotun, mNONMHYKIEOTHAHAS UeNb (MOJUHYKICOTHN),
KoMIuileMeHTapHocTh, ¢GyHkumu JIHK (xpanenme wu  mepemada
HacnencTBeHHo uwHpopmanuu); Buasl PHK  (undopmarnmonnas,
TpaHCIOpTHass,  pubocoManbHas);  aneHosuHTpudochar  (ATD),
MaKpOIPruyecKasi CBsI3b. XapaKTEPU3UPOBATh HYKIEUMHOBBIE KHCIOTHI
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KaK  XMMHMYECKHE COCIMHEHUS W  HOCUTEIU  HACJIEJCTBEHHOU
uHpopmanuu. OT™MeuaTh 0COOCHHOCTH CTPOSHUS MOJIEKYJT HYKJICMHOBBIX
kuciot (JAHK, PHK) u AT®. Cxemarndecku u300pakaTb CTPOCHHE
HYKJICOTHJIOB, MOJIEKYJI HYKJIEUHOBBIX KUCJIOT, ATD

PackpbiBaTh conxepxkaHue TEPMUHOB M IOHSATUH: KJIETKA, LIUTOJIOTHS,
pacKpbIBaTh COAEPKAHUE IMOJOKEHUNA KIETOUHOU Teopuu. [lepeunciiars
M XapakTepu30BaTb  OCHOBHBIE  METOAbl  W3y4YEHUS  KIETKHU:

(IpUroTOBIIEHHE  CpPE30B,  OKpAlIMBAaHHE,  MUKPOCKOIHPOBAHUE,
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK U TKaHEH)
PackpeiBaTh  copepkaHWe€ ~— TEPMHHOB U TOHATHH:  KJIETKHU

(9ykapuoTnyeckasi, MPOKapUOTHYECKas), Iula3MaThdeckas MeMOpaHa
(mna3manemma), INIMKOKAQJIUKC, TPaHCIOPT BELIECTB (TaCCUBHBIH,
AKTHBHBIN), SHAOIHTO3 ((haronuTo3, MUHOIKMTO3), FK30IUTO3, KICTOYHAS
cTeHKa, HykieouJ. CpaBHUBaTh MEXIy COOOH SyKapHOTHYECKHE U
NPOKapHOTHYECKHE KIETKU; OTMEYaTh CXOJCTBO U Pa3IN4Hs B CTPOCHUH
KJICTOK OAKTEpHid, )KUBOTHBIX, PACTCHUH 1 TPUOOB

PackpbiBaTh  cozmepkaHMe€ TEpPMUHOB W HOHATHM: LUTOILIa3Ma,
opraHoufipl, sHjomnazmarudeckas cerb (OIIC), ammapar ['onpmxu,
JU30COMBI, Bakyolb, MMTOXOHJPHUHU, IUIACTHIBI  (XJIOpPOIUIACTBHI,
XPOMOIUIACTHI, JIEUKOIIACTHI), puOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEHTp (LEHTPOCOMA), PECHUUKH, KTYTUKH, BKIIOUEHHS, SAPO, siAepHas
o0oJi04Ka, KapuoIuia3mMa, XpoMaTHH, JIPBIIIKO, XpOMOCOMBbI. ONIUCHIBATH
CTPOCHHE JYKAPHOTHYECKOM KIETKM IO U300paXeHHsM M Ha
MUKpoIpenaparax; KJIacCu(pUIUpPOBaTh OPraHOMU]bl B 3aBUCUMOCTU OT
ocobeHHOCTe MX CTpoeHus (oJHOMeMOpaHHbIe, JByMEMOpaHHBIE,
HeMeMOpaHHbIE); OMHUCHIBaTh (PYHKLMU KaXKJIOTO OpraHouAa B KIIETKE.
XapakTepu30BaTh KJIETOYHOE AP0 KaK MECTO XpaHEHMs, Iepeadu
(yABoeHHE XpOMOCOM) M peanu3aluu (TpaHCKPUILMS) HACIEACTBEHHON
uHpopMaluu KIeTKH. [lepeuucnsaTh U OnMMChIBaTh KOMIIOHEHTHI spa U
ux ¢(ynkuun; CxemMaTMyHO H300pa)kaThb CTPOEHUE PACTUTENBHON U
XKUBOTHOW KJEeTKH. OOBSACHATH OMOJOrMYecKoe 3HaueHUe TpaHCIopTa
BEIIECTB B KJIETKE




Kusu CACATCIIBHOCTD
KJICTKHU

PackpeiBaTh cojepkaHMe TEPMUHOB U TOHSTHUN: OOMEH BEIIECTB U
mpeBpalieHne SHepruu (MeTaboNM3M), ACCUMUWIISIIHS, TUIACTHYCCKHUN
00MEH, TUCCUMIIIALIMS, YHEPreTUICCKU 00MeH, hoTocuHTE3, (OTOIN3,
docdopmpoBanre, MEPEHOCYUK MPOTOHOB, XeMOCHHTE3. OMHUCHIBATH
dboTocuHTE3, MpOIlecChl, MPOTEKAIOUINEe B CBETOBOM M TEMHOBOH (ase.
BEISBASTE TPUYMHHO-CICICTBEHHBIC CBSI3M MEXKIY IOTJIOIMICHUEM
COJIHEUYHON »HHEPruM XJIopoduuIOM U CHHTE30M Moisiekynl ATO.
CpaBHUBATh WCXOJIHBIC BEIIECTBA, KOHEYHBIC TMPOAYKTHI M YCIOBHUS
MPOTEKaHUs peakUuid CBETOBOW M TEeMHOBOHM ¢a3bl (oToCcHHTE3a;
CpaBuuBath (QorocuHTe3 U xemocuHTe3. OIleHMBAaTh 3HAYCHHE
dboTocuHTE3a M XEMOCHHTE3a JUIs )KU3HU Ha 3emiie

PackpeIBaTh conepkaHre TEPMUHOB U TIOHSTHIA: SHEPreTHYeCKuii 0OMeH,
IJIMKOJIN3,  MOJIOYHOKHCIIOE  OpoKeHHe, CHUPTOBOE  OpoKkeHHe,
OMOJIOrMYECKOe OKHCIEHHE, KIETOYHOE JbIXaHWe, JUCCUMMIISALUS,
bepMeHT. XapakTepu30BaTh OOMEH BEIIECTB U MPEBPALICHUE SHEPTUU
(MeTaboyM3M) KaK OJJHO UX CBOMCTB KHUBOTO. [lepeuncnsaT ocoOOeHHOCTH
IUTACTUYECKOr0 M SHEPreTH4ecKoro oOMeHa B KIIETKE; YCTaHABJIMBATh
B3aMMOCBSA3b MEXAY HUMHU. Pa3nuuaTh TUIIBI OOMEHa BELECTB B KIIETKE:
aBTOTpOGHBIA U rerepoTpodHbIi. OMUCHIBATh 3Talbl 3HEPTETHUECKOTO
oOMeHa (MOATOTOBUTEIbHBIM, OECKUCIOPOAHBIN, KHUCIOPOAHBIN) U
CpaBHUBAaThb UX MEXAy co0O0W. XapaKTepH30BaTh PEAKIMU TIIMKOJIN3A,
OpO’KeHUs, KJIETOYHOIO JbIXaHUS; BBIABIATH MPUYMHHO-CIIECICTBEHHBIE
CBSI3M MEXy ININKOJIN30M, KJIETOYHBIM JIBIXaHUEM U CUHTE30M MOJIEKYJI
AT®. CpaBHuBath 3((HEKTUBHOCTh OECKUCIOPOAHOIO U KUCIOPOIHOTO
ITaNoB

PackpsIBaTh coziepKkaHUE TEPMUHOB U IMOHATHN: T€H, TEHETUYECKUN KOJ,
MaTpUYHBIA CHHTE3, TPAHCKPHUILMS, TPAHCISALMA, KOJIOH, AHTUKOJIOH,
pubocoma, LIeHTpalibHas J1I0TMa, MOJIEKyJsipHas Ouonorus. Onpenensarsb
CBOWCTBA TEHETHMYECKOro Koja (TpPHUIUIETHOCTh, OJHO3HAYHOCTD,
BBIPOXK/IEHHOCTb, YHHUBEPCATbHOCTH, HEMEePEeKPbIBAEMOCTb,
HEnpepbpIBHOCTE). OmuchIBaTh 3Tanbl pealu3alliyd  HaCJIEICTBEHHOU
nHpopmanuu B kieTrke. CpaBHHMBATh pPeaKIMM MAaTPUYHOIO CHHTE3a
monekyn PHK u 6enka B kietke

PackpbpIBaTh copepikaHue TEPMHHOB M TIOHSITHI: BHPYC, BUPYCOJIOTHS,
Karcus, Oakrepuodar, BHpyC HMMYyHojeduuura uenoBeka (BHY),

Bubimoreka ITOK
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OHKOTEHHBIE BHPYCHl. XapaKTepU30BaTh BUPYCHl KaK HEKJIETOUYHYIO
dbopMy KU3HU; OCOOCHHOCTH CTPOCHUS U JKU3HEIEATEIILHOCTH BHPYCOB.
OnuceiBaTh KU3HEHHBIA LMK BUPYCOB HUMMYHOAC(PUIUTA YETIOBEKa;
paznuuath Ha pucyHkax BTM ((Bupyc TabadHON  MO3auKH),
o6akrepuodar, BUY. O60ocHOBBIBaTh U COOMIOAATH MEPHI MPODHUIAKTUKA
pacmpocTpaHeHUS BUPYCHBIX 3a0bo0sieBaHUi (pectiuparopHsIe,
YKEITyTOYHOKHIIIeUHbIe, KieneBoi sHuedanmut, BUY-undexims)

Pasmuoxenne n
WHIUBUyAJIbHOE
pa3BHUTHE
OpraHu3MOB

PackpeiBath copep:kaHME TEPMHUHOB W IIOHATHM: KIETOYHBIA LIMKJI,
uHTepdaza, peayrMKanus, XpoMocoMma, KapHOTHUI, TarljIOUIHBIH,
JTUTUTOUIHBIA XPOMOCOMHBIA Ha0Op, XPOMATH[IBI, MHTO3 €r0 CTaJIUU:
npodasa, meradaza, anadasa, tenodaza. OnuceBaTh KUIHEHHBIA THUKII
KJICTKHY; MEPEUUCIIATh U XapaKTepPU30BaTh MEPUOIBI KICTOYHOTO IHKIIA,
CpaBHHMBaThb HX MeXAy co0oi. OmnuchiBaTh CTPOCHHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBAThH XPOMOCOMHBIC HAOOPHI KIIETOK.
CpaBHuBaTh CTaauu MHUTO3a. Pa3nuuaTe Ha MHUKpoIpenaparax u
PUCYHKAX CTaJIMW MUTO3a. PacKpbhiBaTh OMOJIIOTHYCCKUI CMBICT MUTO3a

PackppiBaTh copepkaHue TEPMHHOB M TOHATHI: pa3MHOXKECHHE, KJIOH,
MOJIOBBIE KJIETKM (TaMeThl), SIMIEKJIeTKa, CIIEPMATO30M, 3UroTa,
JeNeHWe  HaaBoe,  MOYKOBaHHWE,  CHOPYJSANus,  ¢parMeHTaIus,
BETETAaTUBHOE pa3MHOKEHHE, CEMEHHOE pa3MHOXKEHUE, OIbUICHHE,
JIBOMHOE OIUIOAOTBOPEHHUE, IOJIOBBIE IKEJIE3bl, CEMEHHUKH, SHYHUKH,
OTUIOJIOTBOPEHHE (HapyxHOE, BHYTpEHHEE). XapakTepu3oBaTh
OCOOGHHOCTM W 3HA4YCHHE OCCHOJIOr0 M  TOJOBOTO  CIOCOOOB
pa3sMHOXKeHUs. BpimensTe BUIBI 0ECMONIOr0 Pa3MHOXKEHUS, BBISBIISTH
B3aMMOCBS3M MEXIy (opMaMu W CHocobamMu pa3MHOXKEHHUs, U UX
OWoyoruueckuM 3HadeHueM. Brmanerp mnpuémMaMu  BEreTaTUBHOTO
pPa3MHOXKEHHS KyJAbTYpHBIX pacTeHUd (Ha TpUMepe KOMHATHBIX).
XapakTepu3oBaTh TIOJIOBBIE KJIETKH: SIUIEKJIETKH, CIIEPMATO30HU/IbI;
BBISIBJISITH OCOOCHHOCTH UX CTPOCHUS

PackpeiBath coaepkaHMe TEPMUHOB W TOHSTHH: MEH03, KOHBIOTALMS
XpOMOCOM,  TepeKpécT  (KPOCCHHTOBEpP)  XPOMOCOM,  TaMETHI.
XapakTepru3oBaTh MEW03 Kak CIOCOO KJIETOYHOTO JIEJICHUS; OIMHMCHIBATH
MeH03 M0 CTaJusIM; CPaBHUBATh CTaUU Meio3a u MuTO3a. Pasnuuate Ha
PUCYHKaxX CTaJHH Mei03a; pacKphIBaTh OHOJOTUYECKOE 3HAYCHHUE
Meno3a

bubmuoreka IJOK
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PackpbiBaTh  colepkaHME€ TEPMMHOB M  TOHSATHH: TIaMETOreHE3,
CIEpMAaTOIrE€HE3, OOrEHE3, CIIEPMATO30M[, aKpOCOMa, AWLEKIETKa,
HOJISIPHBIE TeNblia. XapaKTepu30BaTh OCOOEHHOCTH TraMeToreHesa Yy
JKUBOTHBIX U €r0 CTaJUH; IOJIOBBIE KJIETKU >KMBOTHBIX M OIMUCHIBATH
nporecc ux pa3Butusa. CpaBHMBATh CIIEPMATOT€HE3 M OOIEHE3.
OnuceiBath OILIOIOTBOPEHHUE, Ouosoruyeckoe 3Ha4YCHUE
OIJIOJJOTBOPEHMSI

PackpelBaTh  conep:kaHME TEPMMHOB UM IIOHATHUH:  OHTOIEHE3,
AMOpHOreHe3, 3urora, ApoOJieHHe, OacToMepsl, MopyJa, Ojacrya,
OnacTouenb, racTpysia, Helpyia, OpraHOreHe3; 3apO/bIIIEBbIE JUCTKU:
AKTOJIEpMa, ME30[IepMa, SHTOJEPMa; MOCTIMOPHOHAIBLHOE pa3BUTHE:
npsMoe W HempsiMoe  (JIMYMHOYHOE); MeTramopdo3, Meracrnopa,
MHUKpOCITIOpa, TMBUIBLIEBOE 3€pPHO, CIEPMHM, 3apOJBIIIEBBIH MEIIOK,
JBOIHOE ormIogoTBOpeHue. Omnpenensats dTambl IMOPUOHAILHOTO
pa3BUTHA XOPAOBBIX HAa CXeMaX U Ipernaparax U OMUCHIBATH MPOIIECCHI,
IPOUCXOAIINE HAa KaxaoMm stane. CpaBHUBaTh NMEPHUOIbl OHTOIEHE3A;
npsiMoe W HempsiMoe (JIMYMHOYHOE) MOCTIMOPUOHAIIBHOE pa3BUTHE,
3apOIBIIIA YEJIOBEKa M JIPYTUX XOPAOBBIX. OOBACHATH OMOJOTHUYECKOE
3HAYeHUEe Pa3BUTUA ¢ MeTamMop(}o30oM; OTpULIATENIbHOE BIUSHHE
QJIKOTO0JI, HUKOTUHA U JIPYI'MX TEpaTOreHHbIX (aKTOpPOB Ha pa3BUTHE
3apojplia 4enoBeka. OnuceIBaTh MPOLECC IBOMHOTO OIJIOJOTBOPEHUS Y
IBETKOBBIX PACTEHUH

HaCJ'IC,I[CTBCHHOCTB 151
N3MCHYHBOCTD
OpTraHnu3MOB

1,5

PackpeiBath cozpep:kaHue TEPMHHOB W TIOHATHI: T'€H, T€HOM, I'€HOTHII,
(GeHOoTUIl, XPOMOCOMBI, aJuleJbHblE€ Te€Hbl (aiedan), TOMO3UIOTa,
reTepo3uroTa, JOMUHAHTHBIA MNpU3HAK (T€H), PELEeCCHUBHBIA MNpU3HAK
(ren), uncras auHUs, ruOpua. IlepeuncnsaTe U XapakTepU30BaTh METOAbI
TEHETUKHU: rUOPUI0TIOTHUECKUA, LIUTOTE€HETUUECKUH,
MOJIEKYJISIPHOT€HETUYECKHI; JTOMUHAHTHbIE M PELECCUBHBIE MPHU3HAKU
pacTeHHU U KUBOTHBIX. 110J1p30BaThCS T€HETUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOM JJIs 3aIIMCH T€HOTUIMYECKHUX CXEM CKPEIIUBAHUS

PackpbiBaTh colepkaHHE€ TEPMHUHOB U TOHATUH: MOHOTHOpHIIHOE
CKpellMBaHue, (PEHOTUIUYECKHE TIPYMIbl, THOPUIOTIOTUYECKUN METOJ,
YUCThIE JIMHUHM, JOMHHHpPOBaHHWE TeHOB (IIOJHOE, HEMOJHOE),
pacuierieHue B motoMcTBe. OmnucChbIBaTh METOJUKY MpoBeneHus I
MeHieneM OIBITOB 10 U3YYEHUIO HACJIEJOBAaHUs OJHOM Maphbl IPU3HAKOB

bubmuoreka I[JOK
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y ropoxa moceBHoro. PackpbiBaTh coaepikaHne 3aKOHOB €AHMHO0Opa3us
TUOpPUIOB TEPBOTO TOKOJIEHUS W 3aKoHa pacmierieHus. OOBSICHATH
TUIOTE3y YHUCTOThI TrameT. 3amuchbiBaTh CXE€Mbl MOHOTHOPHUIHOTO
CKpEIIUBAaHUsI, OOBSICHITH €ro IIMTOJIOTHYECKHEe OCHOBBI U pEIIaTh
reHEeTUYECKHUE 3a7]aui HA MOHOTHOPUIHOE CKPEIIBAHKE

PackpbiBaTh copepkaHue TEPMHHOB W TMOHATUH: AUTHOPHIHOE
CKpELIMBaHME, aHaJu3Mupyrouee ckpenBanue. OnucbiBaTh ONBITHL I
MeHpens 1o M3y4yeHUIO HACIENOBaHUs JBYX Iap IPU3HAKOB Yy ropoxa
MIOCEBHOTO.  PackppiBaTh  cojaepKaHUE  3aKOHA  HE3aBUCHUMOIO
HACJIEeN0BAHUA IPU3HAKOB. IIpuMEHATH MaTEeMaTUYECKHH pacyer ¢
IIOMOLIBI0 METO/Ia NIEPEMHOKEHUSL BEPOSITHOCTEN U 3aIMCh C IMOMOILIBIO
(EHOTUIINYECKUX PAJMKAJIOB PACLICIUIEHUS] MPU3HAKOB y IOTOMKOB I10
deHOTMIlY W TEHOTHMIly. 3amuchbiBaTb  CXEMbl  JUTHOPHUIHOIO
CKpEIIMBaHMSA, OOBSICHATH €ro IIMTOJIOTUYECKHE OCHOBBI M peIIaTh
reHEeTUYEeCKHUE 3a7a4u Ha TUTHOPUIHOE CKPEIMBaHUE

PackpelBaTh  colep:kaHME€ TEPMHMHOB M IMOHATHM:  CLEIUIEHHOE
HacJie/IoBaHUE MPU3HAKOB, PEKOMOMHAIUS I'€HOB, EHETUYECKHUE KapThl
XpOMOCOM, MOpranuvaa. Has3piBaTh OCHOBHEBIE ITOJIOKEHHUS XpOMOCOMHOﬁ
TEOpUU HaciencTBeHHocTH T. MopraHa; packpblBaTh COAEpIKaHHE
pabotsl T. Moprana no CremnjieHHOMY HacJleJOBaHUIO T€HOB M MPUUMHBI
HapylIeHHUs  CLEIUIEHHs MEXAYy TIE€HaMHU. 3aluchlBaTb  CXEMBI
CKpCIIMBaHuA IpHU CHCIVICHHOM HACJICOOBaHHU, OOBICHSITH IMPUYIUHBI
PEKOMOMHALIMU TEHOB, ONPENENATh YHCIO TPYNI CLEIUIEHHS T'EHOB;
pelaTh FeHeTUYECKUE 33/1a4K Ha CLICIUIEHHOE HAClIeJ0BaHHUE

PackpeiBath conepkaHue TEPMHUHOB U MOHSATHI: XpOMOCOMHBINA Habop,
ayTOCOMBI, TTOJOBBIE XPOMOCOMBI, TOMOTAMETHBIN MOJI, TETEPOTraMETHBIN
MOJI, CIEIMJIEHHOE C TOJIOM HacjieloBaHuEe Mpu3HaKoB. OOBACHATH
LATOJIOTHYECKHNE OCHOBBI XPOMOCOMHOI'0 MEXAHU3Ma OINpPEACIICHHS 01
y pa3inyHbIX opraHu3MoB. CpaBHUBaTh 3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB, CIEIJIEHHBIX M HE CHEIJIEHHBIX C TMoJioM. Pemars
TEHETUYECKUE 3aJa4ud Ha HACJIEJOBAaHHWE CLEIUIEHHBIX C II0JIOM
MIPU3HAKOB

PaCKpLIBaTL COACpKaHNEC TCPMHUHOB U MMOHSATHUM: U3MCHYHNBOCTD,
HaCJICACTBCHHas1s HW3MCHYHMBOCTb, HCHACJIICACTBCHHAsA H3MCHYUBOCTD,
MO,Z[I/I(I)I/IKaLII/IOHHaSI N3MCHYMBOCTD, BapI/IaI_[I/IOHHHﬁ pAA, BapuaHTa,




BapUallMOHHAs KpUBas, IPHU3HAK, HOPMA PEAKIUHU, KOJIUYECTBEHHBIC U
KadecTBeHHbIE npu3Haku. KrmaccuduuumpoBaTh BUIB M3MEHUYHUBOCTH U
BBISBIIATE MX Ounosormueckue ocoOeHHOCTH. IlepeuncnaTe cBoicTBa
MOIU(UKAIIMOHHOW HW3MEHYMBOCTH U OOBSCHATH €€ 3HAa4YeHHEe JUIs
OpraHu3MoB. Pa3nu4arh KOJIMYECTBEHHbIE U KAa4ECTBEHHBIC IPHU3HAKU;
CTPOUTH BApPUALIMOHHBIA DsJl, BapUALMOHHYIO KPHUBYIO, BBIYUCIATH
CpeiHEE 3HAYCHHUE IPU3HAKA

PackpbiBaTh cojepkaHME TEPMUHOB U TOHSATHUM: HacleACTBEHHAas
W3MEHYHUBOCTD, KOMOMHATHUBHAS H3MEHYNBOCTD, MyTaIMOHHAs
W3MEHYMBOCTh, MYTAHT, MYyTallUM: T€HHBIC, XPOMOCOMHEIE, TCHOMHBIE;
MOJUAIION AN, aHeYIJIOUTHS, MyTareHsl. Xapaktepu3oBaTh
HACJICICTBEHHYIO W3MEHYUBOCTD; (hopMyIpoBaTh 3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOH wu3MeHunBocTH H. U.
BaBuiioBa M OOBSICHATHL €ro 3HaYeHHEe s OHOJIOTMH M CEJIEKIUH.
KnaccudunupoBate MyTali: TeHHBIE, XPOMOCOMHbBbIC, T€HOMHBIE U
MPUBOAUTH MPUMEpPHl MyTanuid. OOBICHATH MPUUYUHBI BO3HUKHOBEHUS
MyTaluui, poib (akTopoB-MyTareHOB. CpaBHHMBATh BUABI MYTallUid;
BBISIBJIATh MPUYUHBI  HACJIEJICTBEHHOW W3MEHYMBOCTH, WCTOYHUKHU
MyTareéHOB B OKpYyXarolleil cpene (KOCBEHHO). XapaKTepu3oBaTh
BHESIICPHYIO HACJIEJICTBEHHOCTh M H3MEHYHNBOCTh

PackpbiBaTh conep:kaHre TEPMUHOB W TOHSTUN: KApUOTUI YEIOBEKa,
IUTOTCHETUYECKUM METOJ, TEHEaJOTHMYEeCKUd METO/, POIOCIOBHBIE,
OJIM3HEIOBBIA METOJ, HACIEACTBEHHbIE Ooyie3HU: (MOHOTEHHBIE, C
HACJIEJICTBEHHON MPEeapactoioKeHHOCThIO, XPOMOCOMHBIE), MEINUKO-
TeHEeTUYECKOe KOHCYNbTUpOoBaHue. [lepeunciars 0cOOEHHOCTH U3yUeHUs
TEHETUKH YeJIOBEKa; MPHUBOJUTH MPUMEPHI HACIEACTBEHHBIX OOJIE3HEH
YeNoBeKa, XapaKTepH30BaTh METObI UX MPOMUIAKTHKH; 0OOCHOBBIBATH
3HAYEHHE MEIUKO-TEHETHUYECKOT0 KOHCYJIbTUPOBaHUS. BBISABIATE U
CpaBHHBATh MEXIy COOON JOMUHAHTHBIE M PEIECCHUBHBIC MPHU3HAKU
yenoBeka. COCTaBISATh U aHAJTM3UPOBATH POJIOCIIOBHBIC YEIIOBEKA

KoHnTpoasHO-
0000mIaronINit ypox
10 TEME
«HacnencrseHHOCTE
1 U3MEHUYHUBOCTD)
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PackppiBaTh conepkaHuE TEPMUHOB W TOHATHM: CEJEKIUsA, COPT,
nopoja, IITaMM, JIOMECTUKALMS, WM OJOMAIHUBAHHUE, UEHTPHI
MHOT000pa3usi U MPOUCXOKICHUS KYJbTYPHBIX PAaCTCHUN U JKMUBOTHBIX,
rudpuan3anus, WCKYCCTBEHHBIM oTOOp. Ha3piBaTh W cpaBHUBATH
OCHOBHBI€ 3Tarnbl pa3BUTHs cenekuuu. M3narate yuenue H. 1. BaBunosa
0 LEHTpaxX MPOUCXOXKJICHUS KYJIbTYPHBIX PACTCHH; pa3indaTh LEHTPHI
Ha KapTeé MHpa, CBI3bIBATh HMX MECTOIOJIOKEHUE C OdYaraMu
BO3HUKHOBEHMSI ApeBHEMIMX muBWiIM3auuii. CpaBHUBAThL copTa
KYJIbTYPHBIX PAcTEHUH, MOPOJABI JOMAITHUX J>KUBOTHBIX M HMX JTUKHX
MIPEAKOB. O1eHNBaTh poJib CENEKIINHU B oOecrieueHuun
IIPOJIOBOJILCTBEHHOMN 0€30MaCHOCTH YE€I0BEUECTBA

PackpeiBath conepikaHne TEPMUHOB U MOHATUN: UCKYCCTBEHHBIN 0TOOD,

MacCOBBII ot0op, WHANBUYaIbHbII otOop, JKCTEPHED,
OJIM3KOPOJICTBEHHOE  CKpCIIMBAaHWE, YHCTasl JIMHHUS, TE€TEPO3HUC,
HEPOACTBEHHOE CKpeIllMBaHue, HCKYCCTBEHHBIN MyTareHes,

nonumionsl. CpaBHUBATH (POPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO
U MHAUBHIYAIBLHOT0), BUIBl THOpuaM3anuu (OIU3KOPOICTBEHHON U
OTJIaJIEHHOM ), CIOCOOBI OJy4eHUs MOJIUIIIoU10B. [IpuBoauTs nprMepsl
JIOCTHIKEHUH CENEKIIMU PACTEHUH M )KUBOTHBIX

PackpeiBath copepxaHHe TEPMUHOB M TOHSATHI: OHOTEXHOJIOTHS,
KIIETOYHAas  WMHXCHEpUs, TE€HHAas  WH)XXEHEpHUs,  KIOHMPOBAHMHE,
TpaHcreHHble opraHuzMbl, MO (reHeTmuecku MoIU(UIMPOBAHHBIE
OpraHu3Mbl).  XapakTepu3oBaTh  OUMOTEXHOJIOTHMIO  Kak  OTpacib
IIPOM3BOJICTBA, OCHOBHBIE JOCTH)KEHHUS OHOTEXHOJOTMU B o0nacTu
IIPOMBIIIJIEHHOCTH, CEJILCKOTO XO03siicTBa U MeauiuHbl. [lepeuncnars n
XapaKTepU30BaTh OCHOBHBIE METObl U JIOCTH)KEHUS OMOMH)KEHEpPHUHU.
OOcyxaaTh SKOJOTMYECKHE UM  OTHYECKHE aCMHEKThl HEKOTOPbIX
HCCIeN0BaHuN B oOJractu OMOTEXHOJIOTHHA (KJTOHMpPOBaHMS,
HCKYCCTBEHHOI'O OIUIOJOTBOPEHUS, HAIPaBIEHHOIO W3MEHEHMsI F€HOMa
Y CO3/IaHUS TPAHCTE€HHBIX OPraHU3MOB)

Bubimoreka ITOK
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Ne HanmeHnoBanue KonuuecTBo yacoB OCHOBHBIE BUJIBI I€ATEIBHOCTH DIIEKTPOHHBIE
/1 pa3zienoB U TeM Bcero | Koutponbasie | [Ipaktuueckue udpoBbIe
MIPOTPaMMBI paboThl paboThI o0Opa3oBaTeNbHbIC
pecypchl
1 DBOJIOIMOHHAS 9 1 PackpeiBaTh  colepkaHue TEPMHUHOB U  MOHSATHI:  HBOJIOLIHUA, Et':gg‘;/‘;gee‘iﬁﬂﬁﬂf lec74
ouosnorus nepexoHbie GOpMBbI, PUIOTCHETUICCKUE PSI/IbI, BUABI-OHICMUKHU, BH/IbI- R

PEIMKTBI, 3aKOH 3apOJbIIICBOIO CXOACTBA, OMOreHEeTUYECKHI 3aKO0H,
TOMOJIOTUYHBIC HW AaHAJOTHMYHBIC OpPraHbl, PYAUMCHTApPHBLIC OpPraHbIl,
aTaBU3MBI. Hepe‘lI/ICHﬂTB OCHOBHBIC OJTallbl PAa3BUTHA BBOJIIOLII/IOHHOﬁ

TEOpUHU. XapaxkTepu3oBarb CBUJIETENHCTBA 9BOJIIOLIMHU:
MIaJIEOHTOJIOTUYECKHE, 6uoreorpaduyeckue, SMOPHOIOrUYECKHE,
CPaBHUTEIbHOAHATOMUYECKHUE, MOJIEKYJISIPHOONOXUMHUYECKHE.
IIpuBoauTh IIPUMEPBI IIEPEXOIHBIX bopm OpPraHHU3MOB,
¢unorenernueckux  psnoB. [IpuBoauTh  (HOPMYIHPOBKH  3aKOHOB
OMOT€HeTHYECKOr0 U 3apOJIbIILIEBOI0 CXO/ICTBA

PackpeiBaTh copepxaHW€ TEPMUHOB M IOHATHI: CHCTEMAaTHKA,

€CTECTBEHHbIII U HCKYCCTBEHHBII 0TOOp. XapakTepu3oBaTb OCHOBHBIE
9BOJIIOLIMOHHBIE UJEH, KOHUENIMN U TEOpUHU; CPaBHUBATh B3IJIAJbl Ha
Bua u 3Bomonnio K. Jlunnes, XK.b. Jlamapka, Y. Jlapsuna. OnieHuBath
BKJIaJ JIMHHEs B pa3BUTHE CUCTEMATUKH U OOBSICHATH TNPUHIMUIIBI
OMHApHON HOMEHKJATypbl. XapaKkTepu3oBaTh COJEp’KaHUE U 3HAYCHHE
sBomtonnoHHOM koHuenmuu K. b. Jlamapka. OueHuBaTh €CTECTBEHHO-
Hay4YHbIE U COLMAIBHO-DKOHOMHYECKHE IMPEANOCHIIKA BO3HUKHOBEHUS
9BOMIONMOHHON Teopunm Y. [JlapBuHa. PackpeiBaTe coxaepxkaHue
9BOMIOLMOHHON Teopun Y. JlapBuHA; CpaBHUBATH HEONPEACICHHYIO U
onpeAenéHHYI0 U3MEHYMBOCTh, ECTECTBEHHBIN U UICKYCCTBEHHBII 0TOOp,
¢dopmbl  OOppOBI 32  cymiecTBoBaHHe. OmnMCHIBaTH  MOJOXKEHUS
cuHTeTnyeckoil Teopun 3Bomonuu (CTI) u 00bACHATH €€ 3HaUeHHUEe IS
O6uosorun
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PackpeiBaTh copepxkaHue TEPMUHOB U TOHATUN: MUKPOIBOIIOLMS, BUI,
KPUTEPUH BHJIA, apeall, IOMyJsAus, TeHOOH I, MyTallui, KOMOWHAIINN
reHOB. XapaKTepu3oBaTh BHJ KaK OCHOBHYIO CHCTEMAaTHUYECKYIO
€IMHUILY ¥ LEJIOCTHYI0 OMOJIOTHYECKYIO CUCTEMY. BBIIensaTh Kputepuu
Buma  (MOphONOrHYeCKU,  (PU3HOJOTHYCCKUM, OMOXUMUYCCKUH,
TCHETUYECKUH, DKOJOTMYECKUH, reorpaduyeckuil) W MIPUMEHSITH
KpUTEpUU i1 ONHCAaHUS KOHKPETHBIX BHJOB. XapaKTepu3OBaTh
MOMYJISAIUIO KaK CTPYKTYPHYIO €AMHUILYy BUJA U HBOJIOIUH. ONUCHIBATH
MOMYJISIIIUIO IO OCHOBHBIM IOKa3aTeNsiM: COCTaB, CTPYKTypa

PackpeiBaTh copepkaHWE TEPMHHOB U TIOHATHH: KOMOWHATHUBHAs
W3MEHYHMBOCTh, MYTAI[MM, MYTAIMOHHBIA IPOIECC, MOIMYJISIUOHHBIC
BOJIHBI, JIpe( TEHOB, W3OJAIUSA, MHUTPAMH. XapaKTepHU30BaTh
JJIEMEHTapHbIE  (AKTOPbl  DBOJIOIMH:  MYTAlMOHHBIA  IPOIECC,
KOMOWHATHBHASI H3MCHUNBOCTb, MTOMYJISIITUOHHBIC BOJHBI, IPEi( reHOB,
W30JISIMS, MUTPAlUsa. YCTaHABIMBATh MPUUMHHOCIEACTBEHHBIE CBS3U
MEXIYy MEXaHU3MOM U pEe3yJIbTaTOM JCHCTBUS JBWKYIIUX CHII
(3;1eMeHTapHBIX (PAKTOPOB) IBOIFOIIUN

PackpeiBaTh cojiepkaHne TEPMUHOB M MOHSTHI: €CTECTBEHHBIN 0TOOD,
O6oppba 3a cymectBoBaHHMe. OmnHChIBaTh MEXaHU3M  JeHCTBUS
€CTeCTBEHHOro otbopa. Xapakrepu3oBaTb (OpPMBI E€CTECTBEHHOIO
oT6opa (ABMXKYUIMHA, CTAOMIN3UPYIOUIHMA, AU3PYTITUBHBINA) U CPABHUBATh
UX Mexay coboi. Xapakrepu3oBaTb OOppOy 3a CyIIECTBOBAaHUE U
cpaBHUBaTb €€ BuUAbl (MEXBUIOBas, BHYTPUBHAOBas, Oopbba cC
HeOJIaronpusATHBIMU (haKTOpaMy BHEITHEH cpeJibl)

PackpbiBaTh conepikaHUE TEPMUHOB U TOHSTHIA: MPUCITOCOOIEHHOCTb,
MMOKPOBUTEILCTBEHHAs] M IMpeloCcTeperamas OKpacka, MacKUpPOBKa,
BHUI000pa30BaHuUE. OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUN Y OPTraHu3MOB. BBIABISATE MO M300paKEHUSIM, Ha
KUBBIX W (DUKCHUPOBAHHBIX TpermapaTax MpUMEphl MPUCTOCOOIEHHOCTH
pacTeHWH M JKUBOTHBIX K YCJIOBHSM Cpeabl OOWTaHUS, TOKa3bIBATh
OTHOCHUTEJIbHYIO 1e51eco00pa3HOCTh MPUCIIOCOOTICHUH.
XapakTepu3oBaTh  CIIOCOOBI M MEXaHM3Mbl  BHJI000pa30BaHUS;
OMKCHIBATh M CPaBHUBATh OCHOBHBIE (DOPMBI OIKOJOTHYECKOTO U
reorpaduyeCcKoro BH1000pa30BaHUs




PackpbiBaTh colepKaHHE TEPMHHOB M TIOHSATHI: MaKPOIBOJFOIIHS,
¢unorene3, OWMOJIOTMYECKUH TpOrpecc H  perpecc, apomMopdos,
WAMOAQanTalrs, OoOmas JereHepanus, aJanTUBHAS  paaualusl.
XapakTepu3oBatb (GOPMBI 3BOJIONUU. BEIIBIATE apoMopdo3bl U
UAMOAIaNTAllAN Y PACTEHUH M )KUBOTHBIX. CpaBHUBATH OMOJIOTUYCCKHUIA
nporpecc u OMOJIOTHYECKHN perpecc, apoMopdo3, UAHOANANTAINIO H
OOIIyI0 JereHepalyio. BbISBISATH B3aMMOCBSI3U MEXKIY MYTSIMH U
HaIPaBJICHUSIMU YBOJIIOLUN Y PACTCHUN U )KHBOTHBIX

Bo3uukHOBeHUE U
pa3BUTHE )XKU3HU Ha
3emie

0,5

PackpbiBaTh copep)kaHue TEPMUHOB U IOHATUH: KPEALMOHU3M,
abuoreHes, BUTAIN3M, TAHCIIEPMUSI, OMOTI033, KOAIlepBaThl, TIPOOHUOHTHI,
cuMmOuorenes3. XapakTepu3oBaTb METO/bl H3YyYEHHs] HCTOPUYECKOIO
npouuioro 3emud. llepednciasiTh OCHOBHBIE JTanbl XUMHYECKOH U
Ouosiornyeckoil sBomonuu. M3narare coxepkaHue TUIOTE3 U TEOpUH
BO3HUKHOBEHHUS XU3HU Ha 3emiie (KpeallMoHHW3Ma, CaMOIIPOU3BOJILHOIO
3apoXxeHusl (CIIOHTAHHOro), mnaHcnepmuu, runore3sl PHK-Mupa).
OmnuceiBate 3kcniepumentsl C. Mwmepa u I'. FOpu no momyudenuro
OpPraHUYECKUX BEIIECTB M3 HEOPraHMYeCKUX NyTéM aOHMOreHHOro
CHUHTE3a

PackpeiBate coxepkaHue TEPMHHOB W IIOHSTUH: 30H, 3pa, IEPHUOL,
apoMopdo3bl, HAUMOANANTANMH. 3HATH IMOCJIEIOBATEILHOCTh DOHOB:
Karapxeil, apxeH, mporepo3oil, QanHepo3oif; 3p:  apxeiickasd,
MpOTEpPO30MCKasA,  MaJeo30MCKasg,  ME3030MCKas,  KaillHO30MCKafd;
MEePUOJIOB: KEMOPUNCKUN, OPHAOBUKCKUHN, CHIYPUHUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIM, TEPMCKUH, TPHUACOBBIA, FIOPCKHUM, MEIOBOIA,
MAJICOTEHOBBI W HEOTCHOBBIM, AHTPOIIOI€HOBBIN. XapakTepu3OBaTh
OCHOBHBIE COOBITHSI B Pa3BUTUM OPTraHUYECKOTO MHUpa IO 3paM H
MEPUOJIaM TE€OJOTUUYECKOM UCTOPUU; ITAlbl PA3BUTUS PACTUTEIBHOIO U
JKUBOTHOTO MHpa. Beimenuts riaBHble apoMopdo3bl pacTeHUN U
JKMBOTHBIX. CpaBHMBaTh MEKY coboit MpEACTaBUTENEN
CHUCTEMAaTUYECKUX TPYII OPraHU3MOB, BBISBIIATh YEPTHI YCIOKHEHUS U
MPUCTIOCOOTICHHOCTH K YCIIOBHSIM JKU3HH

PackpeiBaTh conmepkaHME TEPMHUHOB W IOHATHWA: CHUCTEMAaTHKA,
UCKYCCTBEHHass M €CTeCTBEHHas  Kiaccuukanus,  OHHapHas
HOMEHKJIaTypa, MIPUHIAIT MEPAPXUYHOCTH. XapakTepru3oBaTh
COBPEMEHHYIO CUCTEMY OPTaHMYECKOr0 MUPA

Bubimoreka ITOK
https://m.edsoo.ru/7f41cc74
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PackpbiBaTh cojepkaHME€ TEPMHMHOB U IOHATHHA: aHTPONOJIOIHS,
aHTpOIIOTeHe3, YenoBeK pa3dyMmHblii (Homo sapiens), mpsMoxoxaeHHe,
BTOpasi CHUrHalbHas cuctema. llepedncnarh 3agauyd aHTPONOJIOTHH,
STalbl CTAHOBJIEHMSI U PA3BUTHUS IPEICTABICHUM O IMPOUCXOXKACHUU
yenoBeka. M3maratb oOCHOBHBIE mojoxkeHMs Teopun Y. JlapBuHa,
KPUTHYECKH OLICHUBATh HEHAYyYHYI0 MH(OPMAIMIO O MPOUCXOXKICHHH
4ejoBeKa. 3HATh CUCTEMaTHuyecKoe IoisiokeHue Buzaa Homo sapiens,
NEPEeYHCsATh €ro MopQoJOro-aHaTOMHYECKHE IPHU3HAKK Pa3HOTO
ypOBHs (THII, KJlacc, OTPAJ U Jp.). YCTaHABIMBATh YEPThl CXOACTBA U
pa3nuuuii 4yeyoBeKka U KUBOTHBIX. OOBICHATH U OLEHUBATh 3HAUCHHE
Hay4YHbIX 3HAHUH O MIPOUCXOKICHUHU YeJIoBeKa JJIs IOHUMaHUs MecTa U
pOJIM YEJIOBEKA B IPUPOJIE

PackpbiBaTh  comepkaHWE  TEPMHUHOB W TOHATHH:  (DakTOpBI
aHTPOTIOTEHE3a, TPYIIOBOE COTPYAHUYECTBO, peYb, OpYyIUHHAS
NeSITeIbHOCTh, TMOJIUMOPGU3M. XapaKTepPH30BaTh JBWKYIIUE CHIIBI
(akTopsl) aHTpOTIOTeHE3a: OMOIIOTUYCCKUE U COLMATbHBIC, CPABHUBATH
UX MEXKIY co00ii

PackpeiBaTh copepixaHUE TEPMUHOB M TIOHSATUI: aBCTPAJIOINMUTEK,
YEeJIOBEK ~ yMEJbId,  YEJIOBEK  MNPAMOXOASIIMN,  HeaHJepTaiell,
KpOMaHbOHELl, HEOJUTHUYECKash PEBOJIIOLMS, MEPBOOBITHOE HCKYCCTBO.
XapakTepu3oBaTh M CpPaBHUBaTh MEXIYy €000 OCHOBHbBIE CTaJuU
SBOJIIOLHAA YEJI0BEKa! XPOHOJIOTUYECKUAN BO3pacT, apeai
pacripocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, o0pa3 >KU3HU U OpYAMs
Tpyaa

PackpeiBate copepkaHue TEPMHMHOB U IOHSTUH: pPaChl, pPacOreHes,
COMANIaPBUHU3M,  pacu3M, MeThcauus. XapakTepu3oBarb U
CpPaBHMBATH NPEACTABUTENIEN YEIIOBEYECKUX PAC, PACKPBIBATH IPUYUHBI
M MEXaHU3Mbl PACOTE€HE3a, MEpPEUYUCIATh W MPUBOJAUTH MHPUMEPHI
MPUCTIOCOOJICHHOCTH  4YeNIOBeKa K  YCJIOBUSM  Cpelbl, TMPUMEpPHI
MPUCIIOCOOUTETFHOTO 3HAYEHUsI PACOBBIX MpU3HAKOB. Jloka3bIBaTh
eanHCTBO BUAa Homo sapiens, HayuHYIO HECOCTOSITETLHOCTH PACOBBIX
TEOPUH, UJIeh

KonTponbHo-
0000maronuil ypok
«Bo3HMKHOBEHME 1




pa3BHUTHE KU3HU HA
3emiie»

Opranusmsl U
OKpY>KaroIlas cpena

PackpeiBaTh conepkaHUE TEPMUHOB U IIOHATHH: JKOJIOTHS, IOJEBBIC
HAOJIOACHUSA, OSKCIEPUMEHTHI, MOHUTOPUHI OKpYXaroIled cpensl,
MOJIETIMPOBAHUE, JKOJIOTHYECKOe MUPOBO33peHue. [lepeuncnates 3agaun
9KOJIOTMH, €€ pa3/iebl U CBA3M C IPYIMMM HayKaMu. XapaKTepu30BaTh
METOJIbI 9KOJIOTHYECKHUX UCCIICJOBAHUN

PackpbiBaTh colepkaHME€ TEPMHHOB M TIOHSATHI:cpena OOHWTaHUS,
9KOJIoOTHYecKre (hakTopbl, OMOJOrMUECKUI ONTUMYM, OIrpaHUYMBAIOIINNA
(uMuTHpYIONMi) (hakTop. XapaKTepru30BaTh YCIOBHS Cpell OOMUTaHUS
OpPraHu3MOB; KJacCU(UUIUPOBaTh M XapaKTEepPU30BaTh IKOJIOTHUYECKUE
(akTophl: a0MOTHYECKUE, OMOTHYECKHE U aHTpororeHHble. ONuchBaTh
JefcTBUE SKOJIOIMYECKHX (PaKTOPOBHA OpraHU3Mbl. XapaKTepHU30BaTh
OCOOCHHOCTH  CTPOEHMSI M JKU3HEIEATENIbHOCTH  PACTEHUH U
KMBOTHBIXPA3HBIX cpeJl OOMTaHUs

PackppiBaTh copep)kaHue TEPMHUHOB U MOHATHIH: aOuoTHYecKue
(baxTophl, (oToNepUOaU3M, OHOIOTHYECKHE PUTMBL. AHAIM3HPOBATH
JeiCTBUE CBETa, TEMIIEPATYPHhI, BIAXKHOCTH HA OPTaHU3MBI U IPHUBOIUTH
IpUMEpPbI MPUCTIOCOOTIEHHOCTH OpPraHU3MOB. ITpoBoUTH
Ouosoruyeckre HaOoeHUs U 0QOPMIISTh PE3yJbTaThl MPOBEAEHHBIX
HaOJIIOICHUHA

PackpeiBaTh copepkaHie TEPMUHOB U MOHATHI: OMOTHYECKHE (PaKTOPHI,
XUIIHUYECTBO, TApPa3UTU3M, KOHKYPEHIIUS, MYTyaJiu3M, CHUMOHO3,
KOMMEHCAJIU3M, HaxJeOHWYeCTBO, KBApTUPAHCTBO, AaMEHCAIU3M,
HeWTpanu3M. XapakTepu3oBaTh OnoTHYeckre (HaKTOPbl W BUJBI
B3aMMOOTHOIIEHUN MEXIy OpraHu3MaMH; MPUBOJUTH MPUMEPHI
B3aMHOU MPUCTIOCOOIEHHOCTH OpraHu3MoB. CpaBHUBATh MEXKIY COOOM
BHJIbI OMOTUYECKUX B3aUMOJICCTBUIN OPraHU3MOB

PaCKpLIBaTB COJZCPpIKAaHHNC TEPMHUHOB u TIOHSTHM: Momyisanus,
YUCJICHHOCTb, IINIOTHOCTH, POXKIAACMOCTb, CMCEPTHOCTbL, JMIPUPOCT,
Murpamnusda, JAuUHaMHWKa YHUCJICHHOCTH IIOIMYJIAIWH. XapaKTemeBaTL
OCHOBHBIC IIOKAa3aTCJIM H OKOJIOTHMYCCKYIO CTPYKTYPY HONMYJIAINUH,
OIMMCBIBATH MEXAaHWU3MbI PETYIIAIWN YUCIICHHOCTH ITOMYJIIITUN

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

Coo01ecTBa 1
AKOJOTUYECKUE

PaCKpBIBaTB COACPIKaHNUEC TCPMUHOB U TMOHSTHM: 6I/IOI_ICH03, 9KOCHCTEMA,
6I/IOFGOHGH03, BUABI-AOMUWHAHTHI, OKOJIOTHYECKas HUIIA.

bubmuoreka I[JOK
https://m.edsoo.ru/7f41cc74



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

CHUCTCMBI

XapaktepuzoBaTh ~ OMOIEHO3  (COOOINECTBO),  €ro  BHJIOBYIO,
MPOCTPAHCTBEHHYI0O M TPO(PHUUECKYIO CTPYKTYphl. OOBACHATH pPOJb
KOMIIOHEHTOB ~ OMOLIEHO3a B  TOJJEPKaHUM €ro CIPYKTypbl H
CYIIECTBOBaHMA  Ha  ompeaenéHHoil  tepputopun.  OOBICHATH
OMOJIOTMYECKUH CMBICI SIPYCHOCTH M JIUCTOBOW Mo3auku. CpaBHHBATh
KOMIIOHEHTHI ~OMOIICHO30B, HMX BHJOBYIO, IPOCTPAHCTBCHHYIO U
TPOPUUECKYIO CTPYKTYPBI, CBSI3U MEXKAY OpraHu3MaMu

PackpeiBath conxepkaHuE TEPMHUHOB M IIOHATHM: JKOCHCTEMA,
OMOreoLeH03, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbI, Tpoduyeckue
YPOBHH, IUIIEBasl IeNb U CETh, KOJIOTMUECKHE MUpaMubl, Ouomacca,
IPOAYKIMS, CyKIeccus. XapakTepu3oBaTh CBOMCTBAa IKOCHUCTEMBI (€€
CMOCOOHOCTh K JUIMTENILHOMY CaMOIIOJICPKAHUIO, OTHOCHTEIHHO
3aMKHYTBII KPYrOBOPOT BEIIECTB, HEOOXOJUMOCTb IOTOKAa SHEPIUN).
CpaBHMBATh NMACTOMIIHBIC W JETPUTHBIC MUIICBBIE IETIH, TPOPUIECKUE
YPOBHHU 3KOCHCTeMBl. Pa3zinuare nupamuabl NPOAYKLUUHU, MHUPaMUIbI
YUCIIEHHOCTH M nupaMujpl Ouomaccel. CoCTaBisTh LENU U CETU
nutanus.  [lepedncnsaTe  CBOMCTBA  DKOCHCTEM:  YCTOMYMBOCTb,
camoperynsanusi, pasButue (cykmeccusi). OmnuUChIBaTh  MEXaHHU3M
MOAJEPKAHUS  PAaBHOBECHS B DKOCHCTEMax.  XapakTepHU30BaTh
CYKIIECCUM, BBIBIIATh NPUYMHBI U OOIIME 3aKOHOMEPHOCTU CMEHBI
9KOCHUCTEM

PackpeiBaTh copepkaHue TEPMUHOB M MOHSTHI: BOJAHBIE 3KOCHCTEMBI,
OuoreoneHo3sl, (UTOIUIAHKTOH, 300IUIAHKTOH, OEHTOC, TyMYC.
[IpuBOoguTE mNpUMEpPHl NPUPOAHBIX 3KOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE M  BOJHBIE JKOCHUCTEMBI; OPraHU3MBI,
oOpasyromue pa3Hbie TpohUUecKre YpOBHU

PackpbiBaTh cofepkaHW€ TEPMHHOB M TIOHATHUN: aHTPOIIOTEHHAs
JKOCHUCTEMa, arpodKocHucTemMa, ypOOIKOcucTeMa, OuopazHooOpasue.
XapakTepru3oBaTh arpodKOCUCTEMBI B yPOOIKOCUCTEMBI, OCOOEHHOCTH
UX CylecTBOBaHM. [IpHBOINTE MpUMEPBI aHTPOIOIE€HHBIX YKOCUCTEM
CBOCH MECTHOCTH, ONHCHIBATH HMX BHUJOBOH COCTaB U CTPYKTYpY.
CpaBHMBaTh COCTaB M CTPYKTYPy HPHUPOIJHBIX 3KOCHCTEM U
arpo’KOCHUCTEM, arPOIKOCHCTEM U YPOOIKOCUCTEM

PackpeiBaTh conepikaHue TEPMHUHOB U MOHATHM: Ouocdepa, kuBoe
BELIECTBO, JMHaMU4eckoe paBHoBecue. OnenuBath Bkiax B. N




Bepnanckoro B co3panue ydeHus o onocdepe. XapakTepu3oBaTh COCTaB
ounocdepsl, GYHKIIMN KUBOTO BemiecTBa Omocdepsl U ompenenars (Ha
KapTe) o0yiacT ero HaumOoNIbIIero pacmnpoctpaneHus. [IpuBoauTH
IpUMEpbl  MPOSBICHUS (DYHKIMA JKMBOTO BeIIecTBa OHOCHEpHI,
OMOTEOXUMHUYECKOM JeSITeTTbHOCTH YeI0BEKa. [epeuncnstb
0COOCHHOCTH OMOCHEpPHI KaK II100aTbHON YKOCUCTEMBI 3eMITH

PackpbiBaTh comepkaHME€ TEPMHUHOB M MOHSTHH: 1EIOCTHOCTH
omochepsl, KPYroBOpPOT  BEHIECTB, OHOTCOXUMHYECKHE  ITHKJIBI
3JIEMEHTOB, 30HAJIIHOCTh Ouocdepsbl, 6uomMbl. ONUCHIBATH KPYrOBOPOT
BEIIECTB, OMOT€OXMMHUYECKHE IHMKIBI a30Ta W yriepoaa B Ouocdepe.
OOBACHATH MPUUMHY 30HaJIbHOCTH Ouocdepsl. Ilepeuncnsate u
XapaKTEepPU30BaTh OCHOBHBIC OMOMBI CYIITH 3€MJIU

PackpbiBaTh colep)kaHHE€ TEPMUHOB M IOHATUN: aHTPONOICHHBIE
W3MEHEHHsI, OSKOJIOTUYECKUH  KPU3UC, TII0OAJIbHBIE  MPOOIEMEI.
XapakrepuzoBaTb OnochepHyro poisib yenoBeka. [IpuBoauTs mpuMeps
AHTPOIIOTEHHBIX W3MeHeHHH B Oumocepe. OueHUBATH MOCIEICTBUS
3arps3HEHUs] BO3AYILIHOW, BOJHOM cpelbl, H3MEHEHHs KJIMMaTa,
COKpamieHusi  OmopasHooOpazus.  PopMmynnpoBaTh  COOCTBEHHYIO
MO3UIMI0O IO OTHOUIEHWIO K [JIOOAIbHBIM H  PETHOHAIBHBIM
HKOJIOTUYECKHAM TpodiieMaM, apryMEHTHPOBATh CBOIO TOUYKY 3pEHHS.
Ha3zpiBaTh mpUYMHBI MOSABICHUS MPUPOJOOXPAHHON ITHKH, PacKphIBaTh
3Ha4YeHHUe porpecca Ui IPeoL0JICHHUs SKOIOTHYECKOTr0 KpU3HCa.

PackpeiBaTh cOonepkaHUE TEPMUHOB M IIOHATHUH: palMOHAIbHOE
MIPUPOIONOIB30BaHUE, YCTOWUYNBOE pasButHe, KOYBOJIFOLHS.
XapakTepu3oBaTh  PALMOHAIBHOE  HCIOJIB30BAHWE  IPUPOIHBIX
pECypCOB; OCHOBHBIE MOJIOKEHUSI KOHIIENIIMY YCTOMYMBOTO Pa3BUTHUS

KoHnTponbHO-
00001IatoIHi ypok
Tembl «Coo01iecTBa 1
9KOJIOTHYECKUE
CHUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacon Hara JloMmaiHee 3a1aHue DIJIEKTPOHHBIE
n/n U3Y4YEHHUSI U poBbIC
Bcero | Kontponbsnbie | [Ipaktuueckue 10A o0Opa3oBaTeNbHbIC
paboThI paboThI pecypchl
1 | buonorus B cHCTEME HAayK 1 N3yunts § 1. YCTHO OTBETHUTD Ha ﬁt':gg‘;/‘;;ee?sﬁ)()rﬁm 6366122
BOIIPOCHI B KOHIIC Haparpa(ba https;//m:edsoo:ru/863e632a
2 | Metonbl O3HAHUS KUBOH PUPOJIBL. 1 0.5 N3yuntk § 3. YCTHO OTBETUTDH Ha ﬁtﬁfﬁ?ﬁ?&j@iﬂﬁ/g 6366122
IMpaktrueckas padora Ne 1 BOITPOCHI B KOHIIE TTaparpada R
«Hcronbp3oBaHue pa3IMvHbIX METOIOB IPU
M3YYEHUU OMOJIOTUUECKIX OOBEKTOBY
3 | buonoruueckue cMCTEMBbI, IPOLIECCHI U KX 1 W3yuutsk § 2, 4. YCTHO OTBETHTH Ha ﬁgg;?/ﬁé;dii%/a 6366564
U3y4eHue BONPOCHI B KOHIIE naparpadoB
4 XUMHUYECKUN COCTAB KIIETKH. Bona u 1 N3yuuth § 5, 6. YCTHO OTBETHTH Ha ﬁgg;?/ﬁé;dii%/a 6366740
MUHEpPAJIbHBIE COIU BONPOCHI B KOHIIE naparpadoB
5 | bBenku. CocraB u cTpoeHue OEIKOB 1 N3yunts § 9, 10. YCTHO OTBETHTH HA ﬁt‘:gg‘/%fe:dasior{fm 6366072
BOIIPOCHI B KOHIIE Mmaparpada T
6 | ®epMeHTH — OHOIOTHYECCKHUE 1 0.5 N3yunts § 11. YCTHO OTBETUTD HA Et‘:gg‘/‘;;e;da‘siorﬁ/ 6630672
Katanuzaropsl. JlaboparopHas padora Ne 1 BOIIPOCHI B KOHIIE Taparpada I
«3yueHne KaTaIuTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuia3bl WK
KaTaJyias3bl)»
7 Vraesoasl. JIMmuasl 1 W3yuuts § 7, 8. YCTHO OTBETHTH HA ﬁt‘:g;‘/‘;’r;f’e‘ij‘stif’ﬁ/B 6366870
BONIPOCHI B KOHIIE NaparpadoB
8 Hyxneunossie kucinorsl. AT® 1 N3yuuts § 12, 13. YcTHO OTBETUTH Ha ﬁt‘:g;‘/‘;’r;f’e‘ij‘stif’ﬁ/B 6366050
BONIPOCHI B KOHIIE NaparpadoB
9 Hcropust 1 METOBI U3YUYEHHUS KIIETKU. 1 N3yuuts § 15. YeTHO OTBETUTH Ha 5325:7/?513(35/8 6306088
Knerounas Teopus BOTIPOCHI B KOHIIE naparpada
10 | KireTka kak [eIoCTHas )KHBasi CHCTEMa 1 N3yuuts § 16 1o paznena
«quromnazmay, 20. YCTHO OTBETUTH
Ha BOITPOCHI B KOHIIE rmaparpados
11 | CtpoeHue 3yKapuoTUYECKON KIETKH. 1 0.5 Nsyuuts § 16 10 konia, 17-19. Yerao | bromiorexa [IOK

JlaGopaTtopnast pabota Ne 2 «3yuenue
CTPOEHHUS KJIETOK PACTCHUH, )KUBOTHBIX,

OTBETHUTH Ha BOIIPOCHI B KOHIIE
naparpagos

https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢c
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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rpu0OB 1 OaKTepHii O MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax u ux
OIMCAHUE»

bubmuoreka IJOK
12 | OOMeH BelecTB WM MeTa00JIN3M N3yuuts § 21. YCTHO OTBETUTH Ha e eds00.1IB636 7660
BOMNPOCHI B KOHIIE naparpada
bubmuoreka IJOK
13 | dotocunTe3. XeMOCHHTE3 N3yuuts § 23. YcTHO OTBETUTH Ha hitbe-//m.edS00,r/86367c98
BOMNPOCHI B KOHIIE naparpada
> Bubimoreka ITOK
14 | Duepreruueckuii oOMeH N3yunth § 22. YCTHO OTBETUTH Ha e adsp0.n/B636 700
BOIPOCHI B KOHIIE naparpada
15 | )KusHeHHBIH MK KIETKH. J{eneHue 0.5 N3yuntsb § 26. YCTHO OTBETUTD HA ﬁggg‘;‘;;eeﬁjasiorﬁl%ge? dos
KJIeTKH. Muto3. JlaboparopHas padora Ne BOIIPOCHI B KOHIIE naparpados I
3 «HabmoeHre MUTO3a B KJIIETKAX
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOITpernapaTax»
- . . - Bubimoreka IIOK
16 | buocunTes Oenka. Peakiust MaTpUIHOTO N3yuuts § 24, 25. YCTHO OTBETUTH HA hinedin oo I/B6367966
CHUHTE3a BOMPOCHI B KOHIIE naparpadoB
Toagciasims — OHOCHUHT K . bubmuorexa LIOK
17 paHCIIAI OouocuHTe3 Oenka N3yunts § 24, 25. YCTHO OTBETUTH Ha hitbe:fimedsooru/8a3e 7968
BOIIPOCHI B KOHIIE NaparpadoB
HexkieTouHbl MBI )KM3HU — BUPYCHI . bubmorexa LIOK
18 eKJIeToYHbIe hop 3 pyc N3yunts § 14. YCTHO OTBETUTH Ha httos im 500 /86367540
BOIIPOCHI B KOHIIE maparpada
bubmuoreka I[JOK
19 | ®opmbl pa3MHOKEHUS OPTAaHIU3MOB N3yuuts § 1. YCTHO OTBETUTH Ha ttoe i actso0 T/B636B1b6
BOIPOCHI B KOHIIE Maparpada https://m.eds00.ru/863e831e
20 Meii " uTh S 2 a Ta bubmuorexa LIOK
cnos 3y4 § 7 A0 pasae https://m.edsoo.ru/863e7f4a
«I"amerorenes3». YCTHO OTBETUTh Ha
BOMPOCHI B KOHIIE maparpada
21 | O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX 0.5 N3yuuth § 2. YCTHO OTBETUTH HA ﬁt‘:g;‘;‘/‘;;e:dasiorﬁl 86368106
kietok. OmnonorBopenue. JlabopaTtopHas BOMPOCHI B KOHIIE Maparpada I
pabota Ne 4 «M3yueHnue cTpoeHHS
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpEnapaTax»
22 | Uaausy bH BHUTHE OPTaHU3MOB N3yunts § 3. YCTHO OTBETUTH H bubmorexa LIOK
A JlyalbHO® pas € OpraHmsMo 3y § 3. Yerno otee a https://m.edso0.ru/863e8436
BOMNPOCHI B KOHIIE Naparpada
23 | 'eneTrika — HayKa O HACJIEACTBEHHOCTH U W3yauts § 4 1o pasjena bubmiorexa LIOK

N3MCHYHUBOCTHU

<<3aKOHOMCpHOCTI/I HaCJICaO0BaHUA

https://m.edso00.ru/863e86f2
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MPU3HAKOBY». Y CTHO OTBETUTh HA
BOIPOCHI B KOHIIE naparpada

24 | 3aKOHOMEPHOCTH HACJIE€NOBAHMS W3yunts § 4, 5. YCTHO OTBETHTH Ha ﬁggg;/‘;;ee‘zjzi()rﬁhg 6308878
IPU3HAKOB. MOHOIHOPHIHOE BOIIPOCHI B KOHIIE maparpada R
CKpEIMBaHHE

25 | duruOpuaHoe ckperuBanue. 3aK0H N3yunth § 6. YCTHO OTBETHTH Ha ﬁtﬁ?f?/ﬁ.ﬁiiﬂﬁs 6368004
HE3aBUCHMOTO HACJICI0BaHHsI IPH3HAKOB BOIIPOCHI B KOHIIE Maparpada

26 | CueruieHHOE HACJIe0BaHKE IIPU3HAKOB. 0.5 W3syuuts § 7 no paspena «['eHeTnuka 5233-7/??%1&033/8 6368060
JIabopartopHas pabora Ne 5 «/3ydenue 1oj1a». Y CTHO OTBETUTH Ha BOIPOCHI B I
PE3yIbTaTOB MOHOTMOPUIHOIO U KOHIIe naparpada
JMTHOPHMIHOTO CKPEIMBAHUS Y
JPp030(hUITBI HAa TOTOBBIX
MHKPOIIPENapaTax»

27 | I'eneruka nona. HacnenoBanue W3yuuts § 7 10 KOHIIA. YCTHO Egg;‘;‘;;féj*‘siﬂﬁl%%scw
IPHU3HAKOB, CLEIJIEHHBIX C II0JIOM OTBETUTH Ha BOIPOCHI B KOHIIE

naparpada

28 | M3menunBocts. Henaciencreennas 0.5 W3yuuts § 8 10 pasaena Egg?/[/?;e;ig)rﬁ/a -
M3MEHYUBOCTH. JlaboparopHas pabora Ne «KoMOHMHATHBHAS H3MEHYUBOCTHY.

6. Uzyuenne MmoauukanmoHHON YCTHO OTBETUTH Ha BOIPOCHI B KOHIIE
M3MEHYHBOCTH, TIOCTPOEHHUE naparpada

BApPHALMOHHOIO PAJIa U BAPUAIIMOHHOM

KpHUBOW»

29 | HacnencTBeHHast N3MEHUHUBOCT. 0.5 W3yunts § 8 10 KOHIIA. YCTHO Et‘:g;‘;‘/‘;;e:dziorﬁ/ S
JTaGoparopuas pabora Ne 7. «AHaiu3 OTBETHUTBH Ha BOIPOCHI B KOHIIE I
MyTalui y Jpo30(QHIbI Ha TOTOBBIX naparpada
MHKPOIIpENapaTax»

30 | I'eneruka 4enoBeka W3yunth 3amucyu B TETpaIu Et‘:g;‘j‘/‘;;e:dziorﬁ/ 86305478

31 | KoHTponbHO-00001Ia0muii ypoK 1Mo Teme He 3agano
«Hacne1CTBEHHOCTh U M3MEHYMBOCTHY

32 | Cenekiust Kak HayKa U IPOIIECC W3yuuts § 9 BKiIIOUYAs ONpeAeICHHS Egggj‘fr; f;dasél(gljls 6369214

COPT, MOPOJIa, MTAaMM U paszen «ITo
WHTEpPECHO». YCTHO OTBETUTh Ha
BOITPOCHI B KOHIIE maparpada
33 | MeToasl U TIOCTUKEHUS CENEKIIUT W3yuuts § 9 1o pasaena «Kierounas | bubmorexa LOK

paCTeHI/Iﬁ H ) KUBOTHBIX

HWHXCHCPUA. YCTHO OTBETUTH Ha

https://m.edso0.ru/863e9214
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BOMNPOCHI B KOHIIE naparpada

34 | BUOTEXHOIOI M KaK OTPACb 1 N3yuuts § 9 10 KOHI@A. YCTHO ﬁggg‘/d/‘;f’e‘;i?ﬁ/s 6360335
IPOU3BOICTBA OTBETUTH Ha BOIPOCHI B KOHIIE
naparpada
OBILIEE KOJIMYECTBO YACOB 1O 34 1 4
ITPOT'PAMME
11 KJIACC
No Tema ypoxa KonnuectBo yacoB Hara Jomannee 3agaHue DIJIEKTPOHHBIE
n/m N3Y4YEHHUSI 1 poBbIe
Bcero | Konrponensie | IlpakTnueckue LA o0pazoBaresbHbIE
paboThI paboThI pecypchl
1 DBOJIIONHS U METO/IbI €€ U3yUCHHS 1 Usyunts § 11 10 pasnena Et‘:g;‘;;’r;_ee‘ig?rﬁmeseaz()e
«IBoonoHHas Teopust Yapnza
JapBunay, pa3nen «CBHIETENbCTBA
SBOJIFOLIAN KUBOU IPUPOABD?. Y CTHO
OTBETHTH Ha BOIIPOCHI B KOHIIE
naparpada
2 | Hcropus pa3BUTHUs MIPENCTABIECHHM 00 1 N3yunts § 11 10 KOHIIA. Y CTHO ﬁt':g;‘;;’r;f’e‘g‘siﬂﬁlg 6369570
HBOJIIOIIH OTBETUTH Ha BOIIPOCHI B KOHIIE
naparpada
3 | MuKpOIBOJIOLHS 1 Nsyuuts § 10 1o pazaena Egsgjl/ﬁe:dasiorﬁ/a 630901
«[TomynsiMOHHAs CTPYKTYpa BHIAY.
YCTHO OTBETHTBH Ha BOIPOCHI B KOHIIE
naparpada
4 | Tlomynsms Kak 3JeMEHTapHas eMHUIA 1 0.5 N3yuuts § 10 10 KOHIA KpOMe Et‘:ggj‘/‘r’;e:dasiorﬁm 6369905
BU/Ia 1 HBoJronnu. JlabopaTopHas pabora pasnena «[loka3zaTenu mOmyIsIun». S
Ne 1 «CpaBHenue BUJIOB 11O YCTHO OTBETUTH Ha BOIIPOCHI B KOHIIE
MOP(OJIOTHUECKOMY KPUTEPUIO» naparpacga
5 | OBwxyiiue cuibl (3J€MEHTapHbIC 1 N3yuuts § 12. YCTHO OTBETUTH Ha Eggg;‘/"n: f:dasi?r‘:/ —
(bakTOpHl) SBOJIIOLIUU BOIIPOCHI B KOHIIE TTaparpada
6 | EcrectBeHHBIi 0TOOD U ero (hopMeI 1 N3yuuts § 13. YcTHO OTBETUTH Ha ﬁggg%%z&%m 636960
BOIIPOCHI B KOHIIE Maparpada
7 | Pe3ynbTaThl HBOJIOIMH: 1 0.5 N3yuuts § 14. YcTHO OTBETUTH Ha bubmiorexa [IOK

MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
Bug000pa3oBanue. JlaboparopHas paboTa

BOIIPOCHI B KOHIIE Maparpada

https://m.edsoo.ru/863e9fde
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No 2 «Onucanue npucrnocoOJeHHOCTH
OpraHusma 1 €€ OTHOCUTEJIBLHOTO
XapakTepay

8 | HampaBneHus ¥ ITyTH MaKpPOIBOIIOLUH N3yuuts § 15. YCTHO OTBETUTH Ha ﬁggg;/‘r’;"’;asiﬂﬁls 6369016
BOIIPOCHI B KOHIIE ITaparpada
9 | HeoOpatumMocTh 3BOTIONNN W3yuuTh 3anmcu B TETpagu
10 | Ucropwus xu3Hu HA 3eMJie B METOJBI €€ N3yuuts § 26. YCTHO OTBETUTH Ha
U3y4CHUS BOIIPOCHI B KOHIIE ITaparpada
11 | I'unoTe3bl MPOUCXOXKICHNUS KU3HH HA N3yuuts § 27. YCTHO OTBETUTH HA ﬁgg;‘;/"r;_"e‘g‘siﬂﬁlg 6303526
3emie BOIIPOCHI B KOHIIE ITaparpada
12 | Pa3Butue XU3HHU Ha 3eMJIC 110 3paM U N3yuuts § 28. YCTHO OTBETUTH Ha ﬁt‘:g;?fr;f’;da‘siﬂﬁm s30a6be
nepuoaam BOIIPOCHI B KOHIIE Iaparpada
13 | OCHOBHBIE ATAIBI IBOJIIOLAN 0.5 W3yuautsh § 28. YCTHO OTBETUTH HA ﬁt‘:g;z‘;:f;da‘siﬂﬁm S
PaCTUTEIBHOTO M YXKUBOTHOTO MHpA. BOIIPOCHI B KOHIIE TTaparpada
[IpaxTuueckas padora Ne 1 «13yuenue
MCKOIIAeMBIX OCTATKOB PACTEHUH 1
KUBOTHBIX B KOJIJICKITHSIX)
14 | CoBpeMeHHast CHCTEMa OPraHUuYEeCKOTO N3yuuts § 16. YCTHO OTBETUTH Ha ﬁt':g;‘;;’r;f’e‘ig?rﬁm s36ad8e
MUpa BOIIPOCHI B KOHIIE Naparpada
15 | DBomrorus yenoBeka (aHTPOMOTEHE3) N3yuuts § 29 no paznena ﬁgg;‘ﬁ’n:_ee“dascligﬁlg o
«[TpenuiecTBEHHUKH YETTOBEKAY.
VY CTHO OTBETUTH Ha BOMPOCHI B KOHIIE
naparpada
16 | Awxymue cuibl ((hakTopsl) N3yuuts § 29 paznen «/IBrxymune ﬁgg;‘ﬁ’n:_ee“dascligﬁlg s3eada
aHTpOIIOTeHe3a CHJIBI aHTPOTIOT€HE3ay». Y CTHO
OTBETUTH Ha BOIIPOCHI B KOHIIE
naparpada
17 | OcHOBHBIE CTaIUU IBOJIOIUHU YEJIOBEKa N3yuuTts § 29 c paznena
«[TpenurecTBEHHUKH YETTOBEKAY IO
pazznena «@opMupoBaHHEe pacy.
Y CTHO OTBETHUTH Ha BOTIPOCHI B KOHIIE
naparpada
18 | YenoBeueckue packl U MPUPOIHBIE N3yuuts § 29 c pa3gena bubmiorexa [IOK

ajarnTanuy 4€JI0BCKa

«DOopMHUPOBAHUE pac» U 10 KOHIIA.
VY CTHO OTBETUTH Ha BONPOCHI B KOHIIE

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

19 | KonTponpHOo-00001Iat0nHii ypok He 3anano
«BO3HUKHOBEHHUE U Pa3BUTHE KU3HH Ha
3emiie»
20 | Dxojorus Kak HayKa W3yuuts 3anucu B TeTpaau
21 | Cpensl 0OMTaHMS M DKOJIOIHYECKHE W3yuuts § 17. YCTHO OTBETUTH HA ﬁﬁg?ﬁeﬁii%s s3eafec
(akTopsl BOIIPOCHI B KOHIIE maparpada T
22 | Abuoruueckue pakTopsl. JlabopaTopHast 0.5 W3y4ynTh 3aKCU B TETPaIH ﬁﬁg?ﬁeﬁii%s 636h106
pabora Ne 3. «Mopdosroruueckue S
0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT
obutanus». JlaboparopHas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
23 | buotnueckue GhakTOphI N3yuuts § 19. YCTHO OTBETUTH Ha ﬁt':g;‘/‘/‘r’;f’e‘aasi(?r{f/B 6360348
BOIIPOCHI B KOHIIE Maparpada
24 | DKOJIOTUYECKHE XapaKTePUCTHUKU 0.5 Wzyuuts § 10 pazngen «[lokazatenu
nomyssitun. [Ipaktudeckas padora Ne 2 MOMYJISIUAWY. Y CTHO OTBETUTH Ha
«[ToacuéT MIOTHOCTH MOMYSAIUN pa3HBIX BOIPOCHI B KOHIIE Maparpada
BHJIOB PACTEHUIN»
25 | CooOmiecTBa OpTraHU3MOB — OHOIIEHO3 N3yuuTts § 18 pazaen «buotuyeckoe ﬁ;g;‘;;’nf’e‘j‘scligﬁlg 63ehd6a
COOOIIIECTBO, WJIK OMOIIEHO3Y, § 20.
YCTHO OTBETUTH Ha BOMPOCHI B KOHIIE
naparpadon
26 | DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) N3yuuts § 18 no paznena ﬁ;g;‘;;’nf’e‘j‘scligﬁlg 636bd6a
«/cKyccTBEHHBIE SKOCHCTEMBDY.
YCTHO OTBETUTH Ha BOMPOCHI B KOHIIE
naparpada
27 | OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBI. N3yuuts § 21, § 23. YcTHO OTBETUTH ﬁ;g;l:‘;;’nf’e‘;ziﬂﬁls s3eb5fa
Dxonoruyeckue nupamuasl. CBOMCTBa Ha BOIPOCHI B KOHIIE Mmaparpadon
skocucteM. Cykneccust
28 | IlpupoHBIE YKOCUCTEMEI W3yunts 3anucu B TeTpagn
29 | AHTpONIOreHHBIC YKOCHCTEMBI Nzyuuts § 18 pazmen

((I/ICKyCCTBCHHBIe 9KOCHCTCMBID).
YCTHO OTBETHTH Ha BOITPOCHEI B KOHIIE€

naparpada
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o Bubimoreka ITOK
30 | buocdepa — rimobabHas IKOCUCTEMA 1 N3yuuts § 24. YCTHO OTBETUTH Ha bitps:/im edso0.ru/B63ebbSe
3emin BONIPOCHI B KOHIIE Naparpada
31 | 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 N3yuuts § 25. YCTHO OTBETUTH HA bu6miorexa LIOK
https://m.edsoo.ru/863ebd16
ouochepsl BOIIPOCHI B KOHIIE Naparpada
32 | YenoseuecTBO B Ouochepe 3emii. 1 N3yuuts § 30. YCTHO OTBETUTH Ha
BOIIPOCHI B KOHIIE Naparpada
bubmuoreka IJOK
33 | CocymiecTBOBaHUE MIPUPOJIBI U 1 N3yuuts § 30. YCTHO OTBETUTH HA htps:/im eds00.1U/B63¢bale
4eJI0BEYEeCTBA BOIIPOCHI B KOHIIE Naparpada
34 | KoHTpoapHO-0000MIA0NTHI YPOK TEMBI 1 He 3agano
«Co0011eCTBa M YKOJIOTUIECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 2.5

[TPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHON TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1

ChopMHPOBaHHOCTH 3HAHUIT O MECTE M POJIM OMOJIOTUH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUPa ¥ HAYYHOT'O MUPOBO33PEHHUSI; O BKJIaJIe POCCHUHCKUX M 3apYOEKHBIX
y4€HBIX-0MOJI0TOB B pa3BUTHE OMOJIOTHH; (QYHKIIMOHATFHON TPAMOTHOCTH YeJIOBEKa
JUISl peIICHHs )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COICPKAHIE OMOIOTUISCKUX TEPMHHOB U TIOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa00Jn3M (0OMEH BEIIEeCTB U MPEBpaIeHUE YHEPTHN),
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. Basuiosa),
ONPEIETATh TPAHUIIBI UX MPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue B1aeTh METoAaMH HayqHOT'O MIO3HAaHUs B OMoj0ruu (HabtoieHue U
OIMCaHUE )KUBBIX CUCTEM, IIPOLIECCOB U BJICHUI; OPraHU3alus U IIPOBEACHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI; BBISIBICHUE 3aBUCHUMOCTH
MEXly UCCIIEYEMBIMU BETMUMHAMHU, O0BSICHEHUE MOTYUEHHbBIX PE3YJIbTAaTOB,
MCII0JIb30BaHHBIX HAYYHBIX IIOHATHUHI, TEOPUI U 3aKOHOB; YMEHHE JIE1aTh BHIBOJIBI
Ha OCHOBAHUH MOJTYYEHHbIX PE3YJIbTAaTOB)

YMeHHe BBIICIATh CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJICTOK IPOKAPUOT U
9YKapUuoOT, OAHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTraHU3MOB; 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KJIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO U PHEPreTHYECKOT0 00MEHa, XeMOCHHTE3a, MUTO3a, MEH03a,
OTLIIOIOTBOPEHUS, PAa3MHOKEHUS, MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTEHE3)

YMeHue npuMeHsTh MOJy4YeHHbIE 3HAaHUS JUIsl O0BSICHEHUSI OMOJIOTHYECKUX
IIPOLIECCOB U SABJICHUM, JUIS IPUHATHUS IPAKTUYECKUX PEIICHNUN B IIOBCEIHEBHOU
KHU3HH B LIEJAX oOecreueHus: 0€30acHOCTH CBOETO 3710POBbs U 310pPOBbS
OKPY’KaIOIIMX JIFOJEH, COOJIIOICHHSI HOPM IPAMOTHOTI'O ITOBE/ICHUS B OKPYXKAFOIEH
IPUPOIHON cpejie; MOHUMaHNEe HEOOXOIMMOCTH UCIIOIb30BAHUS TOCTHKEHUN
COBPEMEHHOM OMO0JIOTMK U OMOTEXHOJIOTUM I PalliOHAIbHOIO
IIPUPOJAOINIOIB30BAHNS

YMmenune pemaTh 3JIEMCHTAPHBIC TCHETUYCCKUE 3a/1a4 HAa MOHO- U I[I/IFI/I6pI/IJIHO€
CKpCHIMBAaHUC, CUCINICHHOC HACJICAOBAHUC,; COCTABIIATE CXCMbI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAaHHUA NI NPCACKa3aHWd HACJICAOBAHUS IPU3HAKOB Y OPraHM3MOB

YMeH#ne BBIOHATH T1a00paTOPHBIE U TPAKTUIECKHE PA0OTHI, COOII0OIATh TPaBUIa
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO
OMOJIOTMYECKOT0 COACPIKaHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3ianuHbIX UcTOYHUKOB (CMMU, HayuyHO-TTONY IsipHBIE MaTepHAIIbl); STUYECKUE
ACIIEKThl COBPEMEHHBIX UCCIIEOBAHUM B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COO0IIEHNUs, 000011ast
OMOJIOTNYECKYI0 HH(POPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB, IPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar OMoJ0TUI

11 KIIACC




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

1

CdopMUpoBaHHOCTh 3HAHUK O MECT€ W PO OUOJOTMH B CHCTEME HAyIHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O BKIIAJC POCCHICKUX U 3apYOCIKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAILHOW TPAMOTHOCTH YelIOBEKa
JUTSL PEIICHUS )KU3HEHHBIX 3a7a4

YMeHue pacKpbiBaTh COJACpIKaHUE OHOJOTMYCCKHX TEPMHHOB W TIOHATUH: BH],
NOMYJISIKsI, TEHO(OHJ, SBONIONUS, JABIKYIIUE CHIBl ((aKTOPBI) 3BOJIOIUH,
NPUCIIOCOOJICHHOCTh OPraHW3MOB, BUA000Pa30BaHUE, 3KOJIOTMYECKHE (aKTOPBHI,
OKOCHCTEMa, MPOMYICHTH, KOHCYMEHTBHI,  PEIyLIEHThI, IeNH  MUTaHUS,
AKOJIOTUYECKAsl MUpaMKia, OMoreoreHo3, ornocdepa

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

YMeHue BlajeTh METOJaMM Hay4yHOTO IO3HaHMA B Ouojioruu (HabmofeHue U
OINMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alus 1 IpoBeaeHue Ono-
JIOTUYECKOI0 DKCIEPUMEHTA, BBIABMKCHUE THMIIOTE3bl; BBIABICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMbIMU BEJIUYMHAMHU, OOBSCHEHHE IIOJIyYEHHBIX pE3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX ITOHATUH, TEOPUH U 3aKOHOB; YMEHHUE J€1aTh BBIBOJBI
HA OCHOBaHUH MOJTYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOIYJISALUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOCHHOCTHU IPOIECCOB HACIICICTBCHHON W3MEHYMBOCTHU, €CTCCTBCH-
HOro 0TOOpa, BHUIOOOPAa30BaHMS, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBUS
9KOJIOTUYECKHUX (PAaKTOPOB HA OPraHW3MBbI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTUU B
9KOCUCTEMAX, AHTPOIIOTCHHBIX U3MEHEHUH B JKOCHCTEMAax CBOeu MECTHOCTH,
KPYroBOPOTAa BEUIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

YMeHHe TNPUMEHSTHh TMOJTyYEHHbIE 3HAHUA JUIsI OOBSICHEHUS OHOJOTHMUYECKHX
MPOLIECCOB M SABJICHWM, JJI NPUHATHS MPAKTUUYECKUX PEIICHHM B MOBCEIHEBHOM
KU3HU B LEsIX oOecrieyeHus: 0€30MacHOCTH CBOETO 3710POBbSl M 37J0POBBSI OKpY-
JKAIOUIMX JIFOJIEH, COONIOJIEHUsT HOPM TPaMOTHOTO TMOBEACHHSI B OKpPYXKaloIIeH
MPUPOJTHON cpejie; TOHMMaHWE HEOOXOJAMMOCTH HCIONIb30BAHUS JOCTHXKCHHI
COBPEMEHHOU OMOJIOTUH AJIs PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YMeHne pemarh 3JIeMEHTapHble OWOJOTHYECKHE 3aJaud, COCTaBJISATH CXEMBI
MIEPEHOCA BEIIECTB M SHEPTUU B HIKOCUCTEMAX (LIeNH MUTAHMS)

YMeHue BBIMONHATH Ta0OPaTOpHBIE U MpaKTUYecKue padoThl, COOMI0IaTh paBuiia
pHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000pYJOBaHUEM

YMeHue ~ KpUTHYECKM  OLIEHUBaTb W MHTEPNPETHPOBATh  HH(OpMAIUIO
OMOJIOTMYECKOTO  COIEp KAHUS, BKJIIOYAIOUIYI0 IICEBJAOHAYYHbIE 3HAHUA U3
pa3nu4HbIX ucTouHNKOB (CMMU, HayuyHO-TIONMYIIsipHBIE MaTepHallbl); pacCMaTPUBATh
r7100aNbHbIE SKOJOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OpPMHUpPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO TTO3UIIUIO

10

YMeHne co3naBaTh COOCTBEHHBIE NMHUCHMEHHBIC W YCTHBIE COOOIIECHHS, 00001mas
Ouonoruveckyro  MHGMOpPMAMIO W3  HECKOIbKMX  HCTOYHHUKOB, TPaMOTHO
MCIIOJIb30BaTh NOHATUHHBIN amnmnapar OMoJ0Tuu

MPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

buosnorus kak Hayka

1.1

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

1.2

MeToapl MO3HAHUA >KUBOM MNpUPOIbl (HAONIOIEHUE, DKCIEPUMEHT, OMHCaHuE, HU3MEpEeHHeE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

JKuBbIe cUCTEMBI U UX OopraHu3anus

2.1

JKuBbie cucTteMbl (OHOCUCTEMBI) KaK MpeaMeT u3ydeHus ounonoruu. CBoHCTBa OMOCHCTEM U MX
pazHooOpazue

2.2

VYpoBHM OpraHum3aluy  OMOCHUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIETOYHbIM, opra-
HU3MEHHBIH, TONMYJSIIMOHHO-BUIOBOI, SKOCUCTEMHBIH, OMOoC(hepHbIN

XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH

3.1

XUMHUYECKUA COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOJIEMEHTHI, MHKPOAJIEMEHTHI.
Boma u MunepaibHbie BemiecTBa. DYHKIIMU BOJABI U MHUHEPAIBbHBIX BEIIECTB B KIIETKE.
[Toxnepxanue ocMOTHYECKOTO OamaHca

3.2

benxu. CocraB u cTpoeHne 06eaKkoB. AMHUHOKHCIOTE — MOHOMeEpHI OenkoB. HezameHumble u
3aMEHUMBIC AMUHOKHCIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOU
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolicTBa OenkoB. bronormueckue GyHKIMH OSTKOB.

®epmeHTHl — Ouonorndyeckue KatanusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTP,
cyocrparHas crneuupuunocte. Kodepmentel. Butamuubel. Otnuums  ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIN3aTOpPOB

3.3

VYrieBonpl: MOHOcCaxapuasl (IJIIOKO3a, pubo3a M J1e30KCHMprbO03a), nucaxapuiabl (caxaposa,
JIAKTO3a) M MoJMcaxapubl (Kpaxmall, TJIMKOTeH, IeJUI0JI03a). buonoruueckue QyHKIUH
YIIIEBOIOB.

Jlunuapl: TpUrIMIEpUIbl, crepoubl, hochommnuabl. ['uapodunbHO-THAPOPOOHBIE CBOKCTBRA.
buonornueckne q)yHKIII/II/I JIMITUIO0B. CpaBHeHI/Ie YIJIICBOJOB, OeJIKOB U JJUTINIOB KakK
VCTOYHHUKOB DHEPTUU

3.4

Hykneunoseie kucnorsl: JJHK m PHK. Hykneornasl — MOHOMEpPBI HYKIEHMHOBBIX KHCJIOT.
Crpoenue u gynkiun JIHK. Crpoenue u pynkunu PHK. AT®: ctpoenne u GyHKIUU

3.5

[urosorust — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUsT KIETOK

3.6

Krnerka kak nenoctHas kuBas cucrema. OOmiMe NpU3HAKKU KJIETOK: 3aMKHYTas HapyKHas
MemOpana, mosekynsl JIHK kak reHeTnueckuil anmapar, CucTeMa CHHTe3a Oeska

3.7

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

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIMKC, MX (QYHKIUH.
[Inasmatnueckass MeMmOpana, e€ cBoiictBa M ¢yHkuuu. Lluromnasma u e€ opraHoUIbI
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: 3HoIuIa3Martudeckas cetb (DI1C), anmapat onbaxwy,
mu3ocoMbl.  IlomyaBTOHOMHBIE ~ OpraHOWMJbl  KJIETKM:  MUTOXOHJpPWUH,  IJIACTHUJIBI.
[Tpoucxoxxaenne MUTOXOHApUH M miacTui. Buasl miactua. HememMOpaHHBIE OpraHOMIbI
KJIETKU: puOOCOMBI, KJIIETOYHBIA LIEHTP, PECHUYKH, KTYTUKU. DYHKIIUU OPraHOMIOB KIIETKH.
Bxirouenus

3.9

SAnpo — perynsTopHslii HeHTp kieTkd. CTpoeHHe siapa: siaepHas 000i0YKa, KapuoIlula3ma,
XPOMATHH, SIPBIILIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KIIETKE

X(PBHCI[CHTCJ’ILHOCTB KIICTKHU

4.1

OOmeH BemecTB, WM MeTa0oInu3M. ACCUMIIIANHS (TUTACTHYECKUN OOMEH) U JTUCCHUMUIISIITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IWHOTO Tporecca mMerabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN u reTepoTpodHbIN.
Ponb pepmeHTOB B 0OMEHE BEIIECTB U MIPEBPALIEHUU SHEPTUU B KIIETKE




4.2

doTtocuHTE3. CaetoBas u TEMHOBast dazbl dboTtocunTe3a. Peakiumn
dotocunTe3a. hdexTuBHOCTS PoTocHHTE3a. 3HaYeHHE (HOTOCHHTE3a IJIS KU3HU Ha 3emIle.
Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIIECHUS €r0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYoIIHe OakTepun. 3HaYeHNe XEeMOCHHTE3a JUIs )KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KJEeTKe. PaciernieHre BEmecTB, BBIACICHNE U aKKyMYJIHUPOBAHUE
SHEPrUU B KJCTKE. DTalbl 3HEPreTHYecKoro oomeHa. ['nukonm3. BpojkeHWe W ero BHIBI.
KucnoponHoe okucieHWe, WM KJIETOYHOE JbixaHue. D(PHEKTHBHOCTH SHEPreTHYECKOTrO
oOmeHa

4.4

Peaknmum wmatpuunoro cunreza. ['enermueckas wunpopmamms u JHK. Peamuzamms
TreHETUYECKON MH(pOpMAIMU B KJIETKE. | @HeTUUECKH KOA M ero CBOMCTBA. TpaHCKPUITIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocuntes Oenka. Koaupoanue amuHokucnot. Posb
prubocoM B OMOCHHTE3€E OeKa

4.5

Hexnerounsie ¢opmbl xku3HH — BUpychl. McTopust oTkpsiTus BupycoB (/.M. iBaHOBCKMIA).
OCoOeHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH BUPYcOB. bakrepuodaru. bone3snu pacrenuit,
KUBOTHBIX U YeNIOBEKa, BbI3bIBaEMbIC BUpycamu. Bupyc ummyHnonedumnura yenoseka (BUY) —
Bo30ynutens CIIM/]a. Ilpodunaktika pacrpocTpaHeHHsi BUPYCHBIX 3a00JIeBaHUN

Pa3sMHOXEeHME M MHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1uki, WaM KM3HEHHBIA 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. LluTonmornyeckne OCHOBBI Pa3MHOKEHUS U MHIUBUAYAITBHOTO Pa3BUTHS
OpPraHU3MOB.

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

5.2

@opMBl pa3sMHOXKEHHS OPraHW3MOB: OeCroioe M MojoBoe. Buabl 6ecnonoro pa3MHOXKEHUS:
JieJICHHE HaJBOE, MOYKOBAaHHE OJHO- 1 MHOT'OKJIETOYHBIX, COPOOOpa30BaHUE, BEreTaTHBHOE
pasMHOkeHUe. MICKyCCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAUEHUE JUIsl CEJICKLIUU

5.3

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOoro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsuime Ha craausx weiosza. IloBenenue
XpoMOcoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH M 3HAYEHUE Meo3a

5.4

I'ameToreHe3 — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK Yy JKUBOTHBIX. [10JIOBBIC JKEINE3bI:
CEMCHHUKHN U ANYHUKH. O6pa3OBaHI/Ie M Pa3sBUTHUC IOJOBLIX KJIIETOK — raMeT (CHepMaTO3OI/IH,
SUIEKIIeTKa) — crepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHUS SHICKICTOK |
criepmaTo3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHOe pa3BUTHE (OHTOTreHe3). DMOpUOHANIbHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOpPHUOHAIBHOTO Pa3BUTHUSI Yy TO3BOHOYHBIX JKMBOTHBIX: 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) U USMCHYUBOCTb OPTaHN3MOB

6.1

IIpeamer wu 3agaun  reHetwku. Meropus pasBuUTHS TeHETUKHM. BKiag pOCCUMCKHX
U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TIE€HETHKU. MeToabl TeHEeTUKH (TMOpPHI0JIOrMYecKUid,
LIUTOT€HETUYECKUH, MOJEKYJIApHO-TeHeTUYeCKUi). (OCHOBHBIE TI'€HETUYECKHE IOHSTHSL.
['eHeTHYeCKass CHMBOJIMKA, UCIIOJIb3YyeMasl B CXEMaxX CKPENIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE . MenaeneM. MoHorubpuaHoe
CKpelllMBaHHWE. 3aKkOoH  eIuHooOpa3ust TuOpuIoB  mepBoro  mnokosieHus.  [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclleryieHusi Npu3HakoB. ['mmnore3a uuctoThl ramer. [lonmHoe u
HEMOJIHOE TOMUHHUPOBAHHUE.

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




TCHETUYECKNE OCHOBBI JUTHOPUIHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKPEIIMBAHHE.
Vcnonb30BaHNe aHATM3UPYIOMIETO CKPEIIMBAHMS JIJIsl ONIPEICTICHIS T€HOTHUIIA 0COOH

6.3

CuennenHoe HacieqoBaHue pu3HakoB. Pabora T. Moprana no crenjieHHOMY HaclleI0BaHUIO
reHoB. Hapylienue crenieHust TeHOB B Pe3yJIbTaTeé KPOCCHHTOBEpa. XPOMOCOMHAs TEOpPUs
HACJIeICTBEHHOCTH. [ eHeTHYecKne KapThl.

I'enetuka mosa. XpoOMOCOMHOE OIpEJEleHUuEe MHojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBIL.
['omorameTHble W TeTeporaMeTHbIE OpraHuM3Mbl. HacienoBaHHe NPH3HAKOB, CLEIUICHHBIX C
0JIOM

6.4

N3meHunBOCTb. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHAs W HAcleACTBEHHas. Ponb cpensl B
HEHACJICICTBEHHON W3MEHYMBOCTU. XapaKTePUCTUKA MOAN(DUKAIMOHHOW HM3MEHYHBOCTH.
BapuanuosHsbIi pan u BapuanmoHHas kpusas. Hopma peakuuu npusHaka. KonuuectseHHble n
KayeCTBEHHBIC MMPU3HAKU M WX HOpMa peakiun. CBoiCcTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTh. KoOMOMHATHBHAs HM3MEHUYMBOCTb.
Meiio3 ¥ TOJOBOHM Mporecc — OCHOBa KOMOWHATMBHOM WM3MEHYMBOCTH. MyTanmoHHas
n3MeH4nBoCTh. Krnaccuukanus Mmyranuii: reHHble XPOMOCOMHbBIE, T€HOMHBbIe. HacToTa H
NPUYUHBI MyTauuid. MyTarennble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIECTBEHHOM
n3MeHunsBocty H.M. BaBuiioa

6.6

I'enernka YyeJoBeKa. Kapuorun YeJnoBeKa. OcHOBHBIE METO/IbI TE€HETUKU
YyeJIoBeKA: FeHealOrMYeCKU, OJIM3HELIOBBIMH, LIUTOr€HETUYECKUH, OMOXMMHUYECKHH,
MOJICKYJSIpHO-TeHeTHYeckuii. COBpPEeMEHHOE OmpejeiieHue TCHOTHUIA:  IOJIHOTCHOMHOE
CEKBECHUPOBAHHE, TCHOTUIIMPOBaHWE, B TOM uucie ¢ mnomomisto III[P-ananmusa. Hacnen-
CTBCHHBIC 3a00JIcBaHMS 4YeJIOBEKAa: TIe€HHBIC Ooyie3HU, OOJIE3HM ¢ HACIICACTBCHHOM
MIPEIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oosie3HH. COMAaTUYECKUE U TeHEPAaTUBHbBIE MYyTallUU.
[TpuHIHIEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPODUIAKTHKN U JICUCHUS TCHETUICCKUX
0ore3Heil. Menuko-reHeTH4eckoe KOHCYJIbTHPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW T€HETHKH B
MIPEIOTBPANICHUH ¥ JICYCHUN TeHETUYCCKUX 3a00JIeBaHUI YEIIOBEKA

CeJ'IeKI_[I/IH OpraHnu3MoOB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak HaykKa M MPOIECC. 3apOXKIEHUE CEeNeKUUU U JgomecTukanus. Yuenue H.U.
BaBunoBa 0 IeHTpax NPOUCXOXKACHUS M MHOro00pa3zus KyIbTypHBIX pacTeHuid. LleHTpsl
MMPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, rnopoaa, mraMm

7.2

CoBpeMeHHbIE METOJbI CeJIeKIIMU. MacCOoBbIi U HHAMBUAYaTbHBIH OTOOPHI B CENEKIUU
pacteHuid U KUBOTHBIX. OIleHKa 3KcTepbepa. bBIM3KOPOJICTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yncras nuHus. CKpelnBaHue YUCTHIX JTHHUHN. ['eTeposuc, ninu rudpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 M MOJIYYEHHE MOJUIUIONI0B. JIOCTHKEHUSI CENEKIMU PACTEHHUI,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kak orpacib MNpou3BOACTBA. [‘€HHas WH)XEHepus. OTambl CO3JaHUS
pexombuHanTHOH JIHK u Tpancrennsix opranu3moB. Knetounas umxeHepusi. Knetounsle
KYJIBTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHUN. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE M JTUUYECKHE
npo6sembl. 'MO — reneTndyeck MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUS

1

DBOJIOLMOHHAS OUOIOTUS

11

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa 3Boonuu. IlaneonTonornueckne: nocue0BaTeIbHOCTD MMOSBIEHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIeTONHCH, TepexoaHblie ¢opMbl. buoreorpaduueckue: cXoacTBO U
pasnuure GayH u GIop MAaTEpPUKOB U OCTPOBOB. DMOPHOIIOTHYECKHE: CXOACTBA U Pa3IUYHs
3M6pI/IOHOB Pa3HBIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTMYHBIC,
aHAJIOTMYHBIE, pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OHOXUMHYECKHE:
CXOACTBO ME€XAaHHM3MOB HACJICACTBECHHOCTH HW OCHOBHBIX MeTa00INUECKUX HYTefI Y BCEX
OpPraHHU3MOB




1.2

OpomonnonHas Teopusa Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3Ma. JBHKyIIME
CHJIBI HBOJIONUHM BHIOB 1O JlapBuHy (M30BITOYHOE PA3MHOXKEHHE IpPU OTPAHUYCHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

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

1.4

JBwkymme cunbl ((hakTopbl) SBOJIONMK BUIAOB B TMpUpOJe. MyTaIMOHHBIA Mpoiece
Y KOMOMHATHBHAs M3MEHYMBOCTh. [lomyssimoHHble BOJIHBI U apeid reHoB. W3omsamus u
murpanus. EcrectBeHHblii  oT00p —  HampaBisromuidi - gaktop  sBomronuu.  Dopmel
€CTECTBEHHOI0 0TOOpa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BOJIONHMH. [Ipumepsl mpucnocoOiaeHuit y
Opranu3mMoB. ApoMop(o3bl U UANOAAATITAIIIH.

Bun wu BupmooOpaszoBanme. Kpurepunm Buma. OcHoOBHbIE (opMbl BHI000pa3OBAHMS:
reorpaduyeckoe, SKOJIOrHuecKoe

1.5

MaxposBomrorusi. Dopmbl  dBomonMK:  QUIETHYECKAs, JAWBEPreHTHAs, KOHBEPICHTHAs,
napajuienpHas. HeoOpaTuMocTh SBONIOIHH

BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHay4uHbIE TNPEACTABICHUS O 3apOKAEHUM >KU3HU. HayuHble runore3sl BO3HUKHOBEHHUS
KHU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMUs. XUMHUUYECKas IBOJIIOLMS. DKCIEPUMEHTAIbHOE
MOJTBEPXKIECHUE XUMHUYECKOW HBotonMHM. HauanbHble 3Tambl OMOJOTHMUYECKOW 3BOJIOLUM.
I'mnoresa PHK-mupa. IlepBbie knetkn m ux sBosmonusa. @opMupoBaHUE OCHOBHBIX TI'PYIII
YKUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emiie mo 3paM u nepuonaM. Kartapxeii. Apxelckas U npoTepo3oicKas
opel. [laneosoiickas spa u e€ mnepuonabl: KeMOPHUIICKUHN, OpPIOBUKCKHA, CHIIYPHICKHIA,
JIEBOHCKMM, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3o30lckas dpa U €€ NEepUOAbl: TPUACOBBIM,
FOPCKUIA, METOBOU.

KaiiHo3oiickass 3pa © €€ Tmepuoapl: NaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuka KiIMMaTa W TeO0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pacTUTENBHOIO U >KUBOTHOro Mupa. ApomMop¢o3bl y pacTeHUid U XKUBOTHBIX. [losiBienue,
pacuBeT ¥ BBIMUPAHUE TPy )KUBBIX OPraHU3MOB

2.3

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

2.4

DBOJIIOLMS YeNTOBEKa. AHTPOIOJIOTHS Kak Hayka. PazButue npeacraBieHui 0 MPOUCXOXKIECHUN
yesoBeka. MeToibl u3ydeHusi anTpornorene3a. CXoCcTBa U pa3IuuMs YeJI0BEKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YEITOBEKa.

Jewxymue cunbl (aktopsl) aHTpororeHesa. HacnencrBeHHass W3MEHUYMBOCTH M €C-
TECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBICHUE OPYIUN TPYy/a, MBIIUICHHE,
peub

2.5

OCHOBHBIE CTaIUM M BETBU DSBOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YMEINbIH,
Yenosek mnpsamoxoxsammii, YenoBek Heanaepranbckui, Yenoek pasymuslii. Haxonxu
HCKOIIaeMBIX OCTaHKOB, BpeMs CYILIIECTBOBAHMs, 00JacTh paclpocTpaHeHHs, 00BEM rOJI0BHOTO
Mo3ra, 00pa3 )KU3HU, OPYAMs

2.6

Yenoseueckne packl. OCHOBHbIE OOJbIIME pachl: €BpoleouHas (eBpasuiickasi), Herpo-
aBcTpajoujgHas (’KBaropuasibHas), MOHrojJouaHass (a3uaTcKko-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENEH YEIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXarouiasi cpeaa

3.1

OKONOTHS KaK HaykKa. 3amaun u pasaciibl OKOJIOTHH. MeTOJIBI 9KOJIOTHYCCKHX HCCHeﬂOBaHHﬁ.
OKOJIOTHYECKOE MHPOBO33pPCHUC. CpCI[LI oOuTaHUs OpraHu3MoOB: BOJHAs, HA3CMHO-
BO3ylIHasA, MIOYBCHHAs, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue ¢aktopsl. Kiaccudukauus skojgoruueckux (akTopoB: aOWOTUYECKHE,
OMOTHYECKHNE U aHTponoreHHsble. JlelcTBrEe IK0JIOTHYECKUX (PAKTOPOB HA OPraHU3MBI

3.3

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




CIOCOOJICHUSI OPTaHU3MOB K JACHCTBHIO a0MOTHYECKUX (haKTOPOB. bruosiornieckue puTMsl

34 buotnueckue (axTopsl. Buasl OHOTHYECKUX B3aMMOJCHCTBHI: KOHKYPECHIIHS, XHUIITHHYECTBO,
Mapa3uTU3M, MyTyaJIu3M, KOMMEHCAIN3M (HAXJCOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M,
HeliTpann3M. 3HadeHne OMOTHMYECKUX B3aUMOCWCTBUE AJISi CYIIECTBOBAaHHMS OPraHM3MOB B
MIPUPOJTHBIX COOOIIECTBAX

3.5 OKOJIOTMYECKHE  XApaKTePUCTUKH  nomyisiiuu. OCHOBHBIE — IIOKA3aTead  MOMYJISIUM:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, IPHUPOCT, Murpanus. [uHamuka
YUCJIICHHOCTH ITONYJIALMU U €€ peryJssiius

4, COO6H_I€CTB3 1 3KOJIOTHYECKUEC CUCTEMBI

4.1 Coo0111ecTBO OpraHu3mMoB — O6uoLeH03. CTpyKTypbl OMOLIEHO3a: BUI0BAsI, IPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Bunbi-nomuaantel. CBsi3u B OMOIIEHO3€

4.2 DKOJOTHYeCcKHe CUCTeMBbl (9KocucTembl). [loHsATHe 00 3KocucTeMe U OHOreoIeHO3eE.
@DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTBHI.
KpyroBopot BemiecTB M MOTOK PHEPTUU B IKOCUCTeME. Tpoduueckue (IMUILEBHIE) YPOBHH
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeIM SKOCUCTEMBbI: OHoMacca,
MPOAYKIMS. OKOJOIMUECKUE MUpaMHbl: MPOAYKLHHU, YMCIEHHOCTH, Onomaccel. CBolicTBa
9KOCHUCTEM: YCTOMUMBOCTB, cCaMoperyiisiius, pazsutue. Cykneccus

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

AHTpOTIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBI. YPpOOIKOCHCTEMBI. buonormueckoe
XO03SIIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak ¢dakrtop ycroiumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3HooOpa3us Ha 3emiie

4.4 Yuenne B.U. BepHaackoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa 6uochepst. Kusoe
BemectBO u ero (QyHkuuu. OcobeHHocTH Omocdepbl Kak TJI00ATBHON 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYCCKHE IMKJIBI JJIEMEHTOB (yriepoaa, a3ora). 30HAIBHOCTh OHOC(EpHI.
OCHOBHBIC OMOMBI CYIIIN

4.5 YenoBedecTBO B Omocdepe 3emin. AHTPOIIOTCHHBIE M3MEHEHUs B Ouocdepe. ['mobdanpHbIC
HKOJIOTHUECKUE TTPOOIIEMBI.

OcHOBa palMOHAJIBHOTO YIPABIECHUS MPHUPOJHBIMU pecypcaMd U UX HCIIOJIb30BAHUE.
JlocTukeHnust OMOIOTUU M OXpaHa MPUPOIBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

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

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aknmonepnoe o0mectBo «M3aatenbetBo «IIpocBemienuey
METOANUYECKHUE MATEPUAJIBI IJIS YUUTEJIA

®denepanbHas pabouasi mporpaMMa CpeIHero o01iero oopasoanus nmpeamera «buonorusy (0a30BbIit
ypoBeHs) (i 10-11 knmaccoB oOpazoBatenbHbIx opranunzauuii. ®I'BHY HUuctutyT crparerun
pa3BuTHs oOpa3oBanus. Mocksa — 2023.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
but6mmoreka [IOK







