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MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pazpaboTke mporpaMMbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpEIesieHUs
NOIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS YydeOHOro mnpenmera «buonorus» cocraBWIN:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbI CPETHErO
obmero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIUTAHUS M Pa3BUTUS OOydYalOIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCJIeJOBAaTeIbHOCTh M3y4YeHHUs] yu4eOHOro Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarONINXCA.

B nporpamMe mo OHONOTHHM TakXe YYUTHIBAIOTCS TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MpPEIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IeHCTBUN 00yJYaromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10-12 kmaccel, 6a30BbIil ypOBEHB) peain30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEICTAaBICHUNA O 370pOBOM 0OO0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOLIEOMONOTHMUECKUX TEOpUM, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpOorpaMMe IO OWOJOTHH YAENeHO BHUMAHHUE HCIOJIb30BAHUIO MMOJIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS MPUKIAHBIX 332/1a4, B TOM YUCIIE: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOro TMOBEACHUS B OKPYKAIOUIeH MPUPOIHOHN cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueHHsl YCIOBUH JUIsl pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpeaHero obmero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWHU, CO3Ma€T YCIOBHSA IS TO3HAHWS 3aKOHOB JXHBOW TPUPOJIBI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHue OMONOTHS WMEET TakKe Uil peIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, COIMAIM3aIi oOydarommxcs. 3ydenue
6uosorun o0ecrieynBaeT yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUM C IMPEJICTaBICHUSMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TONIOKEHNUS O MTpeTHa3HAUYCHIH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY Ui OMNpENeNieHHs MOJIXO0AO0B K OTOOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHS, IPEACTABICHHOTO B ITPOrpaMMe Mo 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’KaIoLel 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 COBPEMEHHOM €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 OTIIMYUTEIBHBIX OCOOEHHOCTSIX
JKUBOW TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THUM B
CTpYKType ydeOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HAy4yHOrO Mo3HaHus», «KileTka kak Ouoiorudyeckas Cucremay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Henp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB JKHUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenne 1enu u3ydeHus ydeOHoro 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 HAy4YHOTO 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 JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpA >KUBOW MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopMmupoBaHre y O0YYaAIOIIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHMYECKHX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

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

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl MOBBILIEHUS YPOBHS 3KOJOTHYECKOU
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 3a00JI€BAHUIA.

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

Jlist u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus OTBOJIUTCS
68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce — 17 yacos (0,5 yaca B Hezieno),
B 12 kmacce — 17 gacos (0,5 gaca B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHUUECKUMH U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTobl TO3HAHMS KUBOK MPUPOAbI (HAaOII0AeHUE, SKCIIPUMEHT, ONTMCaHNe, U3MEPECHHUE,
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.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[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 HEOPTaHUYECKOU MPUPO/IbI.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBbIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabnuupel u cxembl: KOCHOBHbIE TNPHU3HAKU JKU3HW», «YPOBHU OpraHu3alMy KUBOH
HPUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

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

@OyHKIMM BOIbI M MHUHEPAIBHBIX BELIECTB B KieTke. llogmepkaHue OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoenue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAs U YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

depmeHTHl — Ouonornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOpPraHUYECKUX KaTaIn3aTOpPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KcHpu0O03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, TJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuasl:  Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB 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.

[urtonmorusa — Hayka o kierke. KieTtouHas Teopus — npuMmep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue NpU3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
memOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.

Tunbl kiIeTOK: JykKapuoTHUecKas U mpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatnueckass memOpaHa, €€ cBoiictBa W ¢yHKuMH. lluromnazma u e€ OpraHoUbI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, 1m3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUM, MIacTHibl. lIpomcxoxaeHne MUTOXOHIPUHA U ILIACTHI.
Bunast mitactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBIA LIEHTP, LIEHTPUOJIH,
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 Tabina XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl ATDy», «CtpoeHne sykapruoTHUYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIeBOJbD», «JIUnuasn».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEIACHUS HAOIIOACHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENIbHBIX, )KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

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

JlaGoparopHas pabora Ne 2. «M3ydyeHue cCTpOeHHs! KJIETOK pacT€HUil, *UBOTHBIX U
OaxkTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOmeHn BemiecTB, HIM MeTaboIM3M. AccuMwisiius (TUIACTHYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTuYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO INpolecca MeTabonusma. Posb
3aKOHOB COXPaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTadosInu3Ma.

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

®otocunte3. CperoBas W TeMHOBas (a3bl (orocuHTe3a. Peakmum ¢doTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIKue OakTepuu. 3HAYCHHUE XEMOCHHTE3a ISl JKU3HU Ha
3emute.

OHepreTuyeckuii oOMEH B KieTke. PaciiensjeHue BeUIeCTB, BbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUH B KJIETKe. DTanbl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. DPPeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa.

Peakuuu wmarpuuHoro cuHreza. ['enetnueckas wuHdopmamus u JIHK. Peamuzanus
reHeTH4ecKoil nHpopMau B KieTke. ['eHeTHuecKuil Ko M ero cBoWcTBa. TpaHCKpuUNuus —
maTpuuHblidi cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcropuss otkpbiTus BHpycoB (/.
W. UBanoBckmif). OCOOEHHOCTH CTPOEGHHS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nu pactenuii, KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nMMmyHonedunra
yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpaTHast TpaHCKpHUIILUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:




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

Tabmumbl ~ w  cxemsbl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupyco»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbld 1wk Bupyca CIIMJla, ©Oakrepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHoOkeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, Wik >KM3HEHHBIM IUKI kieTku. MHTepdasza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdaze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuasl. LluTomornueckue OCHOBBI Pa3MHOXKEHUSI M UHJMBHUIYaJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xierku — mMuto3. Cragum mutosa. IIpoueccel, nmpoucxonasiue Ha pas3HbBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, npoucxosime Ha cTagusx Menosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc o0pazoBaHUs MOJIOBBIX KJIETOK Yy dKHUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CepMaTo30up,
AWIEKIeTKa) — crepmaroreHe3 W oBoreHe3. (OcCoOEHHOCTH CTPOCHHS SHUIEKICTOK H
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO PA3BUTHUS Y MMO3BOHOYHBIX KHUBOTHBIX: ApPOOJIEHHE, TacTpyJsLus,
opranoreses. ITocramOproHanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaANN
pa3BUTHA.

JdemoHncTpanum:

Tabmnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JlereHne KIeTKu
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3ButHe», «l ameToreHes y
MJIEKOTIMTAIONIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIONIETO,
«litnexnerka Miexonuramoomero», «KapuokuHe3 B KiIeTKax KOpeUIKa JyKay, MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGoparopHble U MpaKkTHYecKue padoTbl:

JlaboparopHas pabota Ne 3. «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHass pabota Ne4. «M3yueHHEe CTpOEHHS TOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTuku. VcTopus pa3BUTHS TEHETUKU. Poiab LHUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKI1a] pOCCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE




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

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  ycTaHOBJeHHble ['. MeHnnenem.
MonorubpuaHoe cKpenuBanue. 3aKOH eIUnHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBaHUA. 3aKOH paculeruieHuss npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHME. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  IMPU3HAKOB.
[{uTOoreHETHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CHEMJICHHOMY
HacJe10BaHMI0 TeHoB. HapyllieHue cuenyieHnsi FeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M07a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3Mbl. HaciemoBanue NPU3HAKOB, CHEIUJICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJCACTBEHHAss M HacleACTBEeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanMoHHas kpuBas. Hopma peakimuum mnpusHaka.
KonuyecTBeHHbIE M  KAueCTBEHHbIE INPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, niy reHOTUNIMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MonoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuil: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYUHBI MyTarii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEICTBEHHOMN
n3menunBocty H. M. BaBunoga.

BuesinepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/Abl T'€HETUKH YEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKHE, B TOM uyucie ¢ nomoibio [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaThdeckue H TreHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] 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,
«Meiio3», «B3auMoaeiCTBrE aJUIeIbHBIX TEHOBY», «I €éHeTHYeCcKne KapThl PaCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl w3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmInkanun «MoHOTHOpUIHOE CKpemuBaHuey», «HemonHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu (Gopmbl KPBUIbEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




JIaGoparopnas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHast pabota Ne 6. «M3yuenre MOauUKAIIMOHHOW U3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

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.
H. BaBuioBa 0 LEHTpax MPOUCXOXACHHS W MHOrooOpaszus KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCoBBI M MHAUBUAYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuil u kuBOTHBIX. OLIEHKa 3KCTephepa. bIM3KopoICTBEHHOE CKpEIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas tuOpuamsanus U e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHs CEJeKUMU PAaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak oTpacib MPOM3BOJACTBA. ['€HHas HMH)KEHepus. OTambl CO3aHUS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kiierounas wunxkenepus. Kiierounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.

Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TEHOB, XpPOMOCOM.

O6opyaoBaHKe: MYJISDKU TJIOJIOB U KOPHEIJION0B JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

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 KUIIACC

Tema 1. JBoJIroLMOHHAsA OUOJIOTHS.

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

CuzerenbctBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOMCH, Nepexoanble popMbl. buoreorpaguyeckue: cxoacTso
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrYecKHe: CXOACTBA M pa3inuvs 3MOPHOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTUYHBIE, PYIUMEHTAapHBIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonronHass Teopuss Y. JlapBuHa. IIpennoceulku BO3HUMKHOBEHHS JapBUHU3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE MpH
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.




JBmxyue cuibl ((hakTopbl) SBOJIIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Mporece u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynmsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u

MHUTpaLHSL.

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

[TpucocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTaT  3BOJOIUH.  [IpuMmepsl

nprucnoco0IeHnit y Opranu3MoB. ApoMop(O3bl U UAH0AIANTAIIHUH.

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

Makpossostonust. opMbl 3BOIOLUM: (pugeTHdecKas, JAUBEPreHTHas, 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, . Mrosiep, 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), «[lomynsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUI00OPA30BAHUE.

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
MI03BOHOYHBIX».

buoreorpaduueckass kapra mupa, Koymekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX U pacTeHUil», Moaens anmuukauusa «llepekpéct XxpomMocom», BiIaKHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OpMbI KPbUILEB U OKPACKH TeJla).

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 JKM3HH 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 3BoMOIMKM. HauanpHble sTanel 6uonorunueckoit ssomoonuu. ['unoresa 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. Apxeiickag 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, aHTPOIIOT€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 oTpaxkeHue 3Bostolru. OCHOBHbBIE CUCTEMAaTHUYeCKHe
TPYIIIbI OPTaHU3MOB.




OBonronusl  4yenoBeKa. AHTpONOJOTUs Kak Hayka. Pa3BuTue mpencraBiIeHUl o
MIPOUCXOXKICHUN YesloBeKa. MeToibl M3yueHus: anTpororene3a. CxoAcTBa U pa3nyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

HBwxymue cuibl  (pakTopbl) aHTpororeHe3a. HacneacTBeHHass HM3MEHUHMBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
pedb.

JdemMoHcTpanum:

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

Tabnuubl u cxembl: «Bo3HukHoBeHne CONHEUHON cUCTEMbD», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeJI0BEKa U YeJI0OBEKOOOPa3HBIX 00€3bsHY,

OO6opynioBaHMe: TE€OXPOHOJOTHYECKass Ta0nuua, KoJuleKuus «DopMbl COXPaHHOCTH
MCKOMAEeMbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

[IpakTrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM M )KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUECKUI My3eil).

12 KJIACC

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

OcHOBHbBIE CTaIMM W BETBU SBOJIIOIHMH YEIOBEKA: aBCTPAIOMUTEKU, YeIOBEK yMeEJblH,
Yenosek mnpsmoxoxsammii, YemoBek HeaHIepTalbCckui, YenoBexk pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (€Bpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uMaTCKO-aMepuKaHckas). YUeptsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanum:

Tabmuiel w1 cxembl: «OCHOBHBIE MECTa IaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 ueloBeKa», «/IpeBHeine moan», «/peBHue moau», «llepBbie coBpeMeHHbIE
moany, «YenoBeueckue pachl».

Ob6opynoBanue: Mmysoku - «[IpoucxoxxaeHne denoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YesloBeKa (KaMHU-UYOIIIIEPhI, pyOouia, ckpedia).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKojoruss Kak Hayka. 3ajayd M pPa3fenabl dKOJIOrMM. MeTolIbl 3KOJIOTMYEeCKHX
UCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas, IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (akropsl. Krnaccuduxanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGunornueckue  (akTOphpl:  CBET, TeMIeparypa, BIaKHOCTb. DOTONEPUOAN3M.
[TpucnocoOnenust opraHu3MoB K JAecTBHIO adnoTHYecKuX GpakTopoB. bruojgornueckre puTMbl.

buornueckne ¢dakrtopel. Buapl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTHUKU Nomyaauud. OCHOBHBIE TIOKA3aTENN MOMYJISLUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JlMHaMuKa
YHUCJIEHHOCTHU MOMYJIALUU U €€ peryIsiiusl.




JdeMoHcTpanum:

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

Tabnuie! u cxemsl: kapta «lIpupoanbie 30861 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISALUN
uHy30pun-Typenpkn», «llumessie memnm.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOUTAHUS.

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

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISALMA pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1iecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBo  opranuaMoB  —  OuoneHo3. CTpykTypel  OuOIlEHO3a:  BUAOBAf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanThl. CBs3M B OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonarue o6 skocuctemMe U OGUOTreoleHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelNM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pa3Butue. Cykieccus.

[Ipupoanbie AKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOINOTeHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buomornyeckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop yctolunBocTd 3KocucTeM. CoxpaHeHHEe OHOIOTHYEeCKOro
pa3zHooOpasus Ha 3emiie.

Yyenue B. U. Bepnaackoro o 6uocdepe. I'paHuiipl, coctaB u CTpykTypa Ouochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOC(heEpbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BelecTB U OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (YIJepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBbIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocyuiectBoBaHMe NpupoAsl M 4yenoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiuuBocTH Ouocepsl. OCHOBa pPALMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamu U UX Hcnoib3oBaHue. JlocTukeHHs! OMOJIOTUH U OXpaHa IPUPOJIBL.

JdemoHncTpanum:

Hoptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «Ilumessle nenny», «buonenos: coctas u cTpykrypay, «lIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKOCHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jeca», «buoleHo3
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS HA IPUPOLYY,
«BaxHelne MCTOYHMKHM 3arpsA3HEHMsI BO3/lyXa M TPYHTOBBIX Boa», «llouBa — BaxHeiumas
cocrapistonas onocgeps», «DakTopsl Aerpagannuu nousy, «Ilapaukossiil 3¢ dexT», «PakTopsl
PalmoaKTUBHOTO 3arpsi3HeHus: bnocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guocdepe»,
«KpyroBopot a3ora B Ipupoe».

O00pyIOBaHUE: MOIEIb-AIIIIIINKAIIHS «Tunnyarle OHOIIEHO3LI», repOapuit
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomeno3», «BpemuTtenu — BakHEHMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM U KOJUIEKIUH PAcCTeHUH M  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepalinu, H300paKeHUs] OXPAHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.




I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O ObPA3OBAHHMA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeAHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOECHMs mpeamera «buonorus» BblAeIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAEIEHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJM4Me HSKOJOTMYECKOro IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMera «buoyorus» JOCTUTAITCS B €IMHCTBE
yu4eOHOW M BOCIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEJECHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJa U CTapLIeMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUulUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTrOo npeaMeTa «bruosorus» A0MKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUW, MO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMpEeHHE KU3HEHHOTO ONBITA M OMbITa ACSITENIBHOCTH B IPOLECCE pealn3allud OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPaKJAHCKOM MO3MLKMK OOyyarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WIE€HA POCCUICKOro 00I1IeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITEIbHOCTU MIPHU CO3/ITaHUHU YUEOHBIX TPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMIO3HMIIMI0 IO OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYMUTHIBaTh B CBOMX JEWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUSA JIOJIeH ¢ pa3HbIMU YOEKICHUSMU, KYIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXXUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OTITOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTD POCCUMCKOMN TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHOMN, ropocTu 3a CBOW Kpail, CBOIO
PonuHy, cBOH S3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEAUI M NaMITHUKaM [PUPOJBL,
JnocTkeHusIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAHOBIIEHHE U PAa3BUTHUE
OMOJ0TUM, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uneitHass  yOexAEHHOCTb, TOTOBHOCTh K CiIykeHuto u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €ro CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0O HApO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMUSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPD@XCHHUIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHUE MPOSIBIISTH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) pusnyeckoro  BocHUTAHUs, (OPMHUPOBAHHMA  KYJbTYPbl  3I0pPOBbSI M
IMOLUMOHAIBLHOIO GJIArONOIyYusi:

MMOHMMAaHUE U pealih3alus 3J0pOBOro u 0e30macHoro odpasa Ku3Hu (310pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (U3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTH TMPaBWJI WHJUBUAYAIHHOTO U KOJUIEKTUBHOIO 0€30MMacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE IOCIICJICTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTMBHOM  JEATENbHOCTH  TEXHOJOTMYECKOM W COUHMAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITETBHO BBITIONHSTH
TaKyIo JIeSITeIbHOCTB;

UHTEpEC K paznu4HbIM chepam mpodeccruoHabHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BAHHUIO HAa MPOTSHKEHUU BCel
KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMS;

TIOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITAa TUIAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUE T7100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JieM U MyTeil UX pelIeHUs;

CIIOCOOHOCTH MCIOJIB30BATh MPHUOOpETaeMble TPU U3yYEeHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBuJl MOBEIECHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HENpUATHE ACHCTBUN, MPUHOCAIIMX BpEI OKpYXarolled NpUpOAHOU cpene,
yMEHHE MPOTHO3MPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TMOCIESACTBUS MPEATPUHUMAEMBIX
JIEUCTBUN U NIPENOTBPALLATD UX;



HaJU4he PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKONW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOLIECTBEHHOW IpPAaKTUKH, OCHOBAHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  4YMUTATEIICKOM  KYJIBTYpbl  Kak  CpeICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMH U ITO3HAHUS MUPA;

MOHUMaHHE CIEeHU(PUKHA OMOJIOTHM KaK HayKd, OCO3HaHHs €€ poiiu B (OPMHPOBAHUHU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/JaHUU LEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpEe KaK O E€IUHCTBE NPUPOABI, 4YeIOBEeKa H oOmecTBa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu npooaeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUII COBPEMEHHOM LUBUIIM3ALUU: 00€CTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUYECTBA, IIOUCKA MyTeH BbIXOJA U3 TI100aIbHbBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTUYECKUX 3HAHUH B I€JISX MOBBIIMICHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3yu4eHUr OUOJIOTHH;

IIOHUMAaHHE CYHIHOCTHM METOJOB IIO3HAHHWs, MCIOJb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TMOJydyaeMble 3HAaHUS s aHauu3a W OOBSCHEHUS SIBICHUMN
OKpYXKAIOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JelaTh OOOCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyUYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS MJIS PelIeHUs
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HaHUE LEHHOCTH HAYYHOU AESITeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEMpPEPHIBHOMY OOpa30BaHUIO M €caMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMM.

METANPEAMETHBLIE PE3YJIbTATHBI

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUsI y4eOHOro mpeaMera «BHOJIOorus» BKIIOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYyYalOIIMXCS  MEXKIUCIHUIUIMHAPHBIE
(MeXMmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus,
SBJICHME, NpOIlecC, CHcTeMa, HayuyHbId (DakT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEOBaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIIEPUMEHT U JPYIrHX), YHUBEpCaJbHBIE
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIETEHIIMH O0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHOW ITPaKTHUKE.

MertanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero odpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30oBbIe JJOrHYEeCKHE IeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIOJIb30BaTh TIPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKpbIBaTh CMBICT OHOJOTUYECKHX
MOHSITHH (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHSITHSIMH ),

OTpeAeNATh LEeNU NeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKCHUS,
COOTHOCHTH PE3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsiICHEHHs] (aKTOB U SIBICHUH KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUIaH penieHus MnpoOjemMbl ¢ Y4ETOM  aHallM3a  HMEIOLIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCUTbH KOPPEKTHUBBI B JESTEILHOCTb, OLICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEeA0BATEIbCKHE IeHCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pellIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PAa3lIMYHBIC BHJBI JCATCIHHOCTH IO TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COITHAIBHBIX TPOSKTOB;

(bopMUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33aaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIC CBS3M W aKTyalU3UpOBaTh 3aJauyy, BBIABUTATH
TUTOTe3y €€ pelIeHHs, HAaXOIUTh apTyMEHTHI IS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aQHAJIM3WPOBATh TIOJNYYEHHBIC B XOJAC pCIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIIEHUBAThH MPUOOPETEHHBIHN OIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPeJCTB U CIIOCOOOB ACHUCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHHWA B T[O3HABATEIbHYI0O M  MPAKTHYECKyl0  o0yactu
KU3HEICATCIILHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIBUTATh HOBBIC WJCH, MpEAJiaraTb OPUTHHAJIBHBIC MOAXOMBI W PEIICHUS, CTABHTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3NIMUYHBIX MCTOYHUKAX MH(poOpManmu (TeKcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOH JTHTEepaType, OMOIOTHYECKUX CIIOBAPSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UMHTepHeTe), aHAIM3UPOBATh WH(OOPMALUIO DPANIUYHBIX BUIOB U (POpM
MIPEJICTABJICHHS, KPUTHYCCKH OI[CHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTD;

(dbopMynupoBaTh 3aMpoChl W MPUMEHATh pa3jIMYHBIE METOJbl TPU TMOUCKE B OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 3a/1a4;



MpPUOOPETaTh OMBIT HCIOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (OpMY TNPEACTABICHUS OMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTO€);

UCIOJBb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYeckue, PU3NYecKue U MaTeMaTHUeCKUe 3HaKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJICTh HAaBbIKAMHM pPAClO3HAaBaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU 1€HCTBHAMM :

1) oomenmne:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax KU3HU, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI NpeJUlaraéMoi 3aJaud, Y4YHUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrno3HaBaThb HeBepOaJlbHbIE CpEACTBa OOIEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPbI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJACHCTBUS, MOHMMATh HAMEPEHUS
JPYTuX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOThI MPU
pemeHny OMoI0rnYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYIITOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX ICHCTBUU C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4je€Ha KOJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUM, PACIPENENATh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILIEHHMBATh KaUeCTBO CBOETO BKIJIAJIa U KAXKIAOTO YYaCTHUKA KOMaH/Ibl B OOIINN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETMYECKOE ITOBEACHHUE B PA3JIMYHBIX CHUTYyalMsIX,
HPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3amnus:

UCIONIb30BaTh OMONOTUYECKHE 3HAHUS U BBIABICHUS MPOOJIeM MU WX pEUIeHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH I[eNIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 30POBBIO M 3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 0Opa30BATENbHOW JESATEIBHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

CaMOCTOSITENILHO COCTAaBJISATh [UIAH PELICHUs MPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;



pacuMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHHIA;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IIOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

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

BJIJICTh HaBbIKAMH MTO3HABATEIBHOM peIIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX CHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh NPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U a@pIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CedsI U APYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHsie pe3ynbTaThl ocBoeHus rnporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CIieI(uUecKue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
Croco0bl JNeNCTBUI o OCBOEHHUIO, UHTEPIPETALNN
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI JESATEILHOCTH 10 TOJYYEHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYyalMsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBsA3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMerHble pe3ysbTaThl MPEACTaBIEHBbI IO rojiaM
oOyueHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXKarTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE W PONM OHOJOTHHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, pyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHue OMOJOTHYECKX TEPMUHOB M MOHATUMN: KU3Hb, KIIETKA,
opraHusM, Meraboiu3sM (0OOMEH BEIeCTB M  MpEeBpalleHUue DHEPruu), ToMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE H3Jaratb OWOJIOTMYECKHE TEOpuu (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHa,
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), onpeaesnsaTh IPaHULIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAYyYHOI'O MO3HAHUS B OMOJIOTHU: HAOJIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
NPEBpAaIlEHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILNIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSTh MOJyYeHHbIe 3HAHUS I O0BSICHEHUS] OMOJIOrMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00eCTIeUeHUs



0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHblE TIE€HETHMYECKHUE 3aJadyd Ha MOHO- W JUTHOpUIHOE
CKpEIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHUYECKH OIECHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEPHUalIbl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaTb COOCTBEHHbIE NMCHbMEHHBIE U YCTHBIE COOOIIEeHUs, 0000IIas
Ouonornyeckyro HMHGPOPMALMIO W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTrHbie pe3yibTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 11-12
KJlaccax NOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJHM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PEeLICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBhIBaTh COJICPKAHUE OWOJOTHYCCKUX TEPMUHOB U TIOHSITHIA: BUJ,
nomynsitivsi,  TeHOMOHI,  SBONIOIMS,  ABWXKYyIIHE  cuibl  (pakTopbl)  3BOIIOLUH,
IpUCIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, SKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBHI, pEeAYUEHThl, LEeNu NUTAaHHUs, OKOJOTMYecKas MUpaMHaa,
OmoreorieHo3, buocdepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBomronuonHas Teopuss Y. [lapBuna,
CUHTETHYECKash TEOpHUsl HBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bopa, uepenoBaHus TIaBHBIX HampaBleHUi u myteit sBomonuu A. H. CeBepiioBa, yueHus o
o6uocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMHU HAy4YHOTO TMO3HAHMS B OMOJIOTHH: HAOIIOJCHNE U OMHUCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M TPOBEIAEHUE OHOJIOTHYECKOIro
AKCIIEPUMEHTA, BBIJIBM)KEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEITMYMHAMU, OOBSCHEHHE IOTYYEHHBIX PE3YJIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX TOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIbI HA OCHOBAHUU MOJIYUEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE IPU3HAKK CTPOEHHUS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUH, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OLIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTCHHOCTH OPraHU3MOB, NEHCTBHUS DKOJIOTHYECKUX (AKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB M OMOr€OXMMHYECKUX IIMKIOB B
ouocdepe;

yYMEHHE TIPUMEHSTh MONy4YeHHBIC 3HAHUS ISl OOBSCHEHUSI OMOIIOTMYECKUX MPOIIECCOB U
SIBJICHHM, 1711 TPUHATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C 1IETBI0 00eCTIedeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYKalolled MPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOM ouonoruu JUTSt palMoOHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHMYECKHE 3aJadud, COCTaBISATh CXEMBI MepeHoca
BEIIECTB U SHEPTUU B 3KOcUcTeMax (IL[enH MUTaHUs);



YMEHHUE BBINOIHATH JTa0OpaTOpHbIE U MpaKTHYECKHe padOThl, cOOMI0AATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE THCbMEHHbIE W YCTHBIE COOOLIeHUs, 00001as

Ouonornyeckyro HMHGPOPMALMI0O W3 HECKOJIBKUX HCTOYHMKOB, TPAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.



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 MCCIEJOBaHUS. XapaKTepu3oBaThb OMOJIOTHIO 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(uKalus, MOJIEJIMPOBAHUE, CTATUCTHYECKAsi 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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XUMHYECKUH 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
BemiecTBa. J[oka3plBaTh €IMHCTBO 3JIEMEHTHOTO 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 COCJAWHEHHS M €ro
(GYHKIUSMH B KIIETKE

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

PackpbiBaTh conmep)kaHHE TEPMUHOB M TOHATUH: OCJIKH, IOJUMEPHI,
MOHOMEpPBI,  aMHUHOKHCIIOTBI,  TENTHUIHAS  CBSI3b,  IOJMICITHI,
JICHAaTypalus. XapaKTepu30BaTh OCJIKM Kak KIAcC OpraHHYeCKUX
COCIMHEHUH; KIacCH(PHUIIMPOBATh HUX IO CTPOCHHIO (TJIOOYJSpPHBIC WU
bubpusuispHble OENKH), MEePEeUHUCIsATh M XapaKTepus3oBaTh (YHKIUU
OeJIKOB

PackpeiBath conep:kaHue TEPMUHOB U MOHSATUH: (epMEHTHI, aKTUBHBIN
IEHTp, cyOcTpaTHas crenuPuIHOCTh, KOPEPMEHTBI, OCIKU-aKTUBATOPI
U OCenKU-UHTHOUTOpHL.  YKa3bplBaTh  OTIWYMS  (PEPMEHTOB  OT
HEOPraHMYECKUX Karamu3aropoB. OOBICHATH poOdb (PEepMEHTOB B
(GYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B IPOMBIIIICHHOCTH, B MEIUIIMHE,
B IIOBCEJHEBHOM KM3HH YEJIOBEKA

PackpblBaTh  comepkaHME€  TEPMHMHOB U IOHATHN:  YIJIEBOJBI,
MOHOCAxapubl, JIUcaxapuibl, IMOJIMCAaXapuAbl, TIJIIOKO3a, pubo3sa,
ne30Kkcupubo3a, caxaposa, JJakTo3a, MajabTo3a, LeJUIr0I03a (KJIeT4aTka),
Kpaxmajl, TJIMKOT€H; JIMIOUAbI, TPUINIMLEpUAbl (KUpBL, Macia),
dochonunuapl, crepoupl. XapakTepu3oBaTh YIJIEBOJBI, JIMMUABI Kak
KJIaCCOpPraHWYecKkux coenuHeHuil. KmaccuunupoBaTh yrieBoabl u
JUMUAIBI IO CTPOEHUIO; MEPEUUCIATh (GYHKLUUU YTIEBOJOB U JIMIHUJIOB.
Cxemaruyecku n300paxkaTb CTPOCHHE MOJIEKYJ YTIE€BOJOB, JIMIUI0B

PackpsiBath coJiepKaHue TEPMUHOB u TTOHSTUM:
ne3zokcuprbonykienHonas kuciora (JAHK), puOonykinenHnoBas kuciora
(PHK), Hykneotua, mNONMHYKIEOTUAHAS 1eNb (MOJIMHYKIEOTHN),
KoMIuileMeHTapHocTh, ¢GyHkumu JIHK (xpanenme wu  mepemada
HacnencTBeHHo uwHpopmanuu); Buasl PHK  (undopmarnmonnas,
TpaHCIOpTHass,  pubocoMainbHas);  aneHo3uHTpudochar  (ATD),
MaKpOIPruyecKasi CBsI3b. XapaKTEPU3UPOBATh HYKIEUMHOBBIE KHCIOTHI



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

KaK  XMMHYECKHE COCJMHEHUS W  HOCUTEIU  HaCJIeJCTBEHHON
uHpopmanuu. OT™MeuaTh 0COOCHHOCTH CTPOSHUS MOJIEKYJT HYKJICMHOBBIX
kuciot (JAHK, PHK) u AT®. Cxemarnuecku u300pakaTh CTPOCHHUE
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
https://m.edso00.ru/7f41c292
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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 NpU3HAK (T€H), PELEeCCHBHBINA NpU3HAK
(ren), uncras nuHUs, rTuOpua. [lepedncisaTe U XapaKTepu30BaTh METOIbI
TEHETUKHU: rUOPUI0TIOTHUECKUA, LIUTOTE€HETUUECKUH,
MOJIEKYJISIPHOT€HETUYECKHI; JTOMUHAHTHbIE M PELECCUBHBIE MPHU3HAKU
pacTeHHU U KUBOTHBIX. [1071p30BaTHCS F€HETUUECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM JJIs 3aIIMCH T€HOTUIMYECKHUX CXEM CKPEIIUBAHUS

PackpbiBaTh copepikaHHE TEPMHHOB U MOHSATHII:MOHOTHOpHIIHOE
CKpellMBaHue, (PEHOTUIUYECKHE TIPYMIbl, THOPUIOTIOTUYECKUN METOJ,
YUCThIE JIMHUHM, JOMHHHpPOBaHHWE TeHOB (IIOJHOE, HEMOJHOE),
pacuierieHue B motoMcTBe. OmnucChbIBaTh METOJUKY MpoBeneHus I
MeH1e1eMONBITOB 110 U3YYEHUIO HACIEN0BAHUS OJHOW Naphbl IPU3HAKOB

bubmuoreka I[JOK
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y ropoxa moceBHoro. PackpbiBaTh copep:aHHe 3aKOHOB €IMHO00pasus
TUOpPUIOB TEPBOTO TOKOJIEHUS W 3aKoHa pacmierieHus. OOBSICHATH
TUIOTE3y YHUCTOThI TrameT. 3amuchbiBaTh CXE€Mbl MOHOTHOPHUIHOTO
CKpEIIUBAaHUS, OOBSICHATH €ro IMTOJIOTHYECKHE OCHOBBI U pEIIaTh
reHEeTUYECKHUE 3a7]aui Ha MOHOTHOPUIHOE CKpEITBaHHe

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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/1 pa3elioB U TEM Bceero | Konrponsnsie | [Ipakruueckue rdpoBbIe
POrPaMMBI paboThI paboThI 00pa3oBaTebHbBIC
pecypchl
1 DBOJIOLUOHHAS 9 1 PackpbiBaTh  comep)kaHHE TEPMHUHOB W TOHSATHI:  JBOJIIOLKS, ﬁggg_‘;‘;gee“dziﬁﬂ -
Ouoorus nepexoauble  GOpMbl, (DUIONEHETUYECKUE PSIbl, BUIBI-DHIEMHUKH, T

BUJIBI-PEITUKTBI, 3aKOH 3apOJABIIIEBOIO CXOJCTBa, OMOrE€HETUYECKUU
3aKOH, TOMOJIOTMYHBIE W aHAJOTMYHBIC OpPTraHbl, PYyAUMEHTapHBIC
OopraHbl, AaTaBU3MBbI. Hepe‘H/ICJ'DITb OCHOBHBIC 3Tallbl PAa3BUTHUA
HBOJIOLIMOHHON TEOPHHU. XapaKTepH30BaTh CBUJICTEIHCTBA YBOIIOLNU:
MAJICOHTOJIOTHYECKHE,  Omoreorpaduyeckre, SMOPUOTIOTHUECKUE,
CPaBHHUTEIILHOAHATOMUYECKHE, MOJIEKYJIIPHOONOXHUMHUYECKHE.
[IpuBoauTH [IPUMEPBHI [IEPEXOAHBIX bopMm OpPraHU3MOB,
¢uoreHeTHYeCKUX psAnoB. [IpuBOANTH (QOPMYIMPOBKM 3aKOHOB
OMOTeHETHUECKOT0 U 3apOJIBIIIEBOrO CXOJICTBA

PackpeiBaTh cozxepkaHME€ TEPMUHOB M IIOHATHUN: CHCTEMAaTHKA,
€CTECTBEHHbBIN M MCKYCCTBEHHBII 0TOOp. XapakTepu30BaThb OCHOBHbBIE
9BOJIIOLIMOHHBIE UJIEH, KOHLENIUU U TEOPUHU; CPAaBHUBATh B3IVIAJbI Ha
By u 3Bomonuio K. JIunnes, XK.b. Jlamapka, Y. [lapsuna. OueHnuBarb
BKJIaa JIMHHEs B pa3BUTHE CHUCTEMATUKU M OOBSCHATH MPUHIIMIIBI
OMHApHOW HOMEHKJIATYphl. XapaKTEPU30BaTh COJIEPKAHUE U 3HAUCHUE
sBomonioHHON KoHuenuuu JK. b. Jlamapka. OuieHnBaTh €CTECTBEHHO-
Hay4HbIC U COLMAIIBHO-O)KOHOMUYECKHE MPEAIOCHUIKM BOSHUKHOBEHUS
sBOoMOLMOHHOM Teopun Y. [lapBuna. PackpslBaTh copepkaHue
SBOIIONUOHHON Teopun Y. /lapBHHA; CpaBHMBATh HEONPEAEIEHHYIO U
ONpEIEIEHHYI0 HM3MEHUMBOCTb, ECTECTBEHHBIH M MCKYCCTBEHHBIN
otbop, dhopmbl OOpPHOBI 3a cyiiecTBOBaHKME. OMUCHIBATH TOJIOKEHUS
cuHTeTnueckoil Teopun 3BomonMu (CTI) u 0OBACHATH €€ 3HaueHHe
JU1s GUOJIOTUU
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PackpeiBaTh conepkaHuEe TEPMHUHOB M IOHATHIA: MHKPOIBOJIOIHS,
BUJ, KpWUTEpPUU BHJIA, apeas, NOMyIslus, TeHo(OoHA, MyTalu,
KOMOMHAIMM  TEHOB. XapaKkTepu3oBaTh BHJ KaK OCHOBHYIO
CHCTEMaTHUYECKYI0 EIMHUIY U LEIOCTHYIO OMOJOIMYECKYI0 CHCTEMY.
Beigensate kputrepun Buzma (MOPQOIOTHYECKHUH, (HU3HOIOTHIECKHH,
OMOXMMUYECKUH, TEeHETUYECKHIA, IKOJIOTHIYECKUH, reorpaduueckuil) u
OPUMEHATh  KPUTEPUU  JUIS  OINHUCAHUS  KOHKPETHBIX  BHOB.
XapakTepu30BaTh MOMYJSALUI0 KaK CTPYKTYPHYIO €IUHHIY BUAA H
sBomonMd. ONKCHIBATh TMOMYJSIUIO 10 OCHOBHBIM ITOKA3aTelsiM:
COCTaB, CTPYKTypa

PackpbiBaTh cojfepkaHWE TEPMUHOB M TOHSATHNA: KOMOHMHATHBHAS
W3MECHUYUBOCTh, MYTalli{, MYTAIIHOHHBIA TPOIECC, MOIMYJISIIHOHHBIC
BOJIHBI, Jpei() TEHOB, W30JIALMUS, MUTpalud. XapaKTepu3oBaTh
JJIEMEHTapHbIe  (AKTOPHI  ABOJIIOIHMH: MYTAIMOHHBIA  TIpOIIecC,
KOMOWHATHBHAsE HW3MEHYMBOCTb, TMOIMYJSIUOHHBIC BOJHBI, AP
TCHOB, M30JISIUS, MUTPAIUs. Y CTAaHABIIMBATh MPUIHHHOCIICICTBCHHBIC
CBSIBUMEXKy MEXaHHU3MOM M PE3yJIbTaTOM JCHCTBUS IBMXKYIIUX CHII
(3memMeHTapHBIX (PAaKTOPOB) IBOITIOITUU

PackpbIBaTh cojiepkaHue TEPMUHOB U MOHATUIN: €CTECTBEHHBIH 0TOOD,
Ooppba 3a cymecTtBoBaHue. ONUCHIBATH MEXaHU3M JICUCTBUS
€CTECTBEHHOT0 o0TOOpa. XapakTepuszoBaTb (POPMBI €CTECTBEHHOTO
orOopa  (ABWXKYIIMH, CTAOMIM3HUPYIOIIMH, AUIPYNTUBHBIM) U
CpaBHUBaTb HUX Mexay coboil. XapakrepuzoBaTh Oo0prOy 3a
CYIIECTBOBaHME ¥  CpaBHHMBaTh €€  BUABl  (MEXBHIOBAS,
BHYTPHUBHJIOBasi, 60pb0a ¢ HEOMAaronpuATHBIMUA (aKkTOpaMH BHEIIHEH
Cpelibl)

PackpbIBaTh cozepkaHHe TEPMUHOB U MOHATHNA: IPUCIOCOOIEHHOCTD,
MMOKPOBUTEILCTBEHHAS] M TpeJocTeperaroniasi okpacka, MAacKHpPOBKa,
BUZI000pa3oBaHue. OnwuceiBath MEXaHU3M BO3HUKHOBEHUS
MpUCTOCOOIeHU Yy OpraHu3MoB. BBISBIATH M0 H300pakeHUsSM, Ha
KUBBIX M (PUKCHPOBAaHHBIX MpenapaTax IpUMEphl PUCIIOCOOIEHHOCTH
pacTeHMii M >KUBOTHBIX K YCJIOBHSIM CpeIbl OOMTAaHUS, JOKa3bIBaTh
OTHOCHUTEIIBHYIO 11e51eco00pa3HOCTh IpUCIIOCOOTIeHUH.
XapakTepu3oBaTh CHOCOOBI W MEXaHW3MBI  BHJI000pa30BaHUS;
ONHKCBHIBATh M CpPaBHHUBATH OCHOBHBIE (DOPMBI IKOJIOTMYECKOTO U




reorpaduyeCcKoro BHI000pa3oBaHUs

PackpsiBaTh copepkaHuEe TEPMHHOB M IOHATHHA: MaKpOIBOJIIOLMA,
¢uiorene3, OHOJOrMYECKUIl Iporpecc U perpecc, apomopdos,
UAMOAQIaNTalusA,00IIas  JereHepauusi,  aJanTHUBHAsS  pagHanus.
Xapaktepu3oBaTb (OPMBI 3BOJIIOLMHU. BbIABIATE apomMopdo3bl U
uauoajanTalMd y — pacTeHud W KUBOTHbIX.  CpaBHUBATH
Ouosiornyeckuid mporpecc ¥ Ouosorudeckuil perpecc, apomopdos,
UAMOAIaNTAllMI0O U OOIIYyIO JereHepanuio. BBIBIATE B3aUMOCBA3ZH
MEXy IYTSIMU U HAIPABJICHUSIMU YBOJIIOLUY Y PACTEHUI U JKUBOTHBIX

Bo3aukHOBeHME U
pa3BUTHE )KM3HU HA
3emiie

0,5

PackpeiBaTh copepxaHue TEPMUHOB M TOHATUH: KpEalMOHU3M,
abuorenes, BUTAIM3M, [aHCIEPMHsS, OHMOMO33,  KOALEPBATHI,
MpPOOMOHTHI, CHUMOHMOreHe3. XapaKTepu30BaTh METOAbl H3yYCHHS
ucropuueckoro mnpouwioro 3emid. llepednciaTh OCHOBHBIE ATalbl
XUMUYECKOH M OHOJOoTHYecKoW sBojionmu. M3marath copepikaHue
TUIOTE3 M TEOPUI BO3HUKHOBEHHS KUM3HMU Ha 3emie (KpealroHU3Ma,
CaMOIIPOU3BOJIBHOTO  33apOKAEHMsSI  (CIIOHTAHHOIO), MAHCHEPMHUH,
runore3sl PHK-mupa). OnuceiBath skcnepumentsl C. Munepa u I
IOpu 1no mnosiydueHH0 OpraHMYECKMX BELIECTB W3 HEOPraHUYECKHUX
yTéM aOMOT€HHOI0 CUHTEe3a

PackpsiBaTh conep:kaHue TEPMHHOB M IIOHATHH: 30H, 3pa, MEPHON,
apoMopho3bl, UAMOATANTALNUA. 3HATh IOCJIEIOBATEILHOCTh DOHOB:
KaTapxed, apxeil, mporepo3oil, (daHepo3oil; Ip:  apxeiickas,
IIPOTEPO30MCKas,  MaJe030MCKass, ME3030MCKas, KalHO30MCKasi;
MEePUOIOB: KeMOPUNCKHM, OpJOBUKCKUN, CUIYPUUCKUHN, TEBOHCKHIA,
KaMEHHOYTOJIbHBIM, TIEPMCKUM, TPUACOBBIM, IOPCKUN, MEJIOBOW,
ITaJICOTEHOBBII M HEOTCHOBBIM, aHTPOIIOI€HOBBIA. XapaKTEpHU30BaTh
OCHOBHBIE COOBITHSI B Pa3BUTUU OPraHUYECKOr0 MHUpa MO dpaM u
MEepUOJIaM I'€OJIOTHYECKOM HCTOPUH; ITAIbl PA3BUTUS PACTUTEIBLHOIO U
KUBOTHOTO MHUpa. BvloenuTs TriaBHBIE apoMopdo3bl paCTeHHH H
JKUBOTHBIX. CpaBHUBaTh MEXY co0oit MpeaCcTaBUTENEH
CHUCTEMATUYECKUX TPYIIT OPraHU3MOB, BBIABIATH YEPThI YCIOKHEHUS U
MIPUCITOCOOJICHHOCTH K YCIIOBHUSM KU3HHU

PaCKpBIBaTB COACPIKAaHUC TEPMHUHOB H TOHSATHUM: CHUCTCMATHKa,
HUCKYCCTBCHHAA n €CTECCTBCHHAaA KJ'IaCCI/I(i)I/IKaIII/IH, 61/1HapHa;{
HOMCHKIJIATYpa, IIPUHITHIT HCPAPXUIHOCTHU. XapaKTepI/BOBaTL

Bbubmuoreka IJOK
https://m.edsoo.ru/7f41lcc74
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COBPEMEHHYIO CHCTEMY OPraHUYecKoro Mupa

PaCKprBaTB COACPIKAaHUEC TCPMUHOB U MOHSTHH: AHTPOIIO0JIOT 1A,
aHTpoIIOreHe3, yesioBek pazymHblii(Homo sapiens), npsmMoxoxaeHue,
BTOpasi CUTHAJIbHAs cucreMa. llepeduciATh 3agadyud aHTPOIIOJIOTHH,
JTanbl CTAHOBJICHMS W Pa3BUTUA NPEICTABICHUN O NPOUCXOKICHUH
yenoBeka. M3marate OCHOBHBIE MOJOKeHMs Teopun Y. JlapBuHa,
KPUTHYECKH OLICHMBATh HEHAYYHYIO MH(OPMAIMIO O IPOUCXOXKACHUU
YeJoBeKa. 3HaTh CUCTeMaTHdeckoe nojokeHue Buaa Homo sapiens,
NEepeUYUCIsATh €ro Mop(oIoro-aHaTOMUYECKHE IPHU3HAKK Pa3HOTO
ypOBHsI (THII, KJIacC, OTPSI U Ap.). Y CTaHABIMBATH YEPTHI CXOJICTBA U
pa3nuumii yesnoBeka U KUBOTHBIX. OOBSCHATh M OLICHUBATH 3HAUECHUE
HAay4YHBIX 3HAaHUH O MPOUCXOXKIACHUHN YCJIOBCKA IJIs1 IOHUMAHUA MCECTa
U POJIM YEJIOBEKA B IPUPOJIE

PackppiBaTh  conepkaHWe€ TEPMHHOB W  TNOHATHH:  (HaKTOPHI
aHTPOIIOTEHE3a, TPYNIIOBOE COTPYAHUYECTBO, pPEYb, OpyIuiHas
NeSITeIbHOCTh, MOMUMOP(hU3M. XapaKTepU30BaTh JABIKYIIHE CHIIBI

(dbakTopel)  aHTpomoreHe3a: OHOJOTMYECKHME U  COIHMAJIbHbBIC,
CPaBHUBATH UX MEXKIY COOOU
Kontp OJIbHO™ 1 1 1r?tl:f:?;]:l;/()rr:.eeKolascﬁ;?r{fnm1cc74
00001aroIHi ypok
«Bo3HHUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emien
OBILEE KOJIMYECTBO 17 1 1.5
YACOB IIO
[TPOTPAMME
12 KJIACC
Ne HaumenoBanwue KonmndaectBo yacos OcHOBHBIE BUJIBI I€ATEILHOCTH DNEeKTPOHHBIE
n/m pa3aenoB U TeEM Bcero | Kontponbhble | [IpakTnyeckue uudpoBbIe
MPOTPaMMBI paboThI paboTsI oOpa3oBaTenbHbIC
pecypcehl
1 | Bo3HUKHOBEHUE U 2 PackpeiBaTh cojepkaHHE TEPMUHOB U TOHITHIA: aBCTPAJIOMUTEK, Egggjl/‘:ee‘i (%‘_)rljm -
pa3BHTHE KU3HU HA YeIIOBEK  yMEJBIA, 4YeJOBEK  NPSIMOXOJAIINMA, HEaHJepTaell,

3emiie

KPOMaHbOHEI[, HEOJTUTUYECKAs! PEBOIIOIUS, IIEPBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh W CpPaBHUBATh MEXIYy COOOW OCHOBHBIE CTaJIUU
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HBOJIOLMM  YEJIOBEKa:  XPOHOJOTMYECKHMH  BO3pacT,  apeain
pacripocTpaHeHus, 00bEM T'OJOBHOTO MO3ra, 00pa3 KU3HH U OPYIHs

Tpylda

PackpsiBaTh copepkaHue TEPMHHOB W IIOHATHM: pachl, pacoreHes,
colMal JAapBHHM3M, pacu3M, MeTUcauus. XapakTepus3oBaTb U
CpaBHUBATh IIPEACTABUTEICH  YEIOBEUECKUX pPac, pPacKpbIBaTh
IIPUYUHBl U MEXAHWU3MBl DPACOTECHE3d, NEPEUUCISTb W INPUBOAUTH
IPUMEpPbl  TPUCTIOCOOJIEHHOCTH YEJIOBEKAa K YCIOBHUSIM  CpEbl,
OPUMEpPbl  IPUCHOCOOUTENHHOIO 3HAYEHMs PACOBBIX IPU3HAKOB.
Jloka3piBaTh ~ e€mWMHCTBO  BHaa  Homo  sapiens,  HaydHYIO
HECOCTOSITENIBHOCTh PACOBBIX TEOPUH, UJIEH COLIMAIILHOIO IapBUHU3MA
U pacusMa

Opranusmel 1
OKpY’Karollas cpena

PackpeiBaTh conep)kaHne TEPMUHOB M IOHATHUMN: 3KOJIOTHUS, MOJIEBBIE
HAOJIIOJIEHUS, SKCIIEPUMEHTBI, MOHUTOPUHI OKpY)KAIOIIEH Cpelbl,
MOJZIEJIMPOBAaHUE, HKOJIOTMUECKOE MHPOBO33peHue. Ilepeuncnsats
3ala4yd  JKOJIOrMH, €€ paslensl U CBSA3M C JIPYTHMHM HayKaMHU.
XapakTepHu30BaTh METOIbI SKOJIOTHYECKUX UCCIICJOBAHUN

PackpeiBaTh conep)kaHue TEPMUHOB U IOHATHUN: cpena OOMTaHuS,
IKOJIOTHUECKHE daxTopsl, Ouosornyeckuit ONTUMYM,
OrpaHMYMBAOIMK  (IUMHUTHpYIOIUK) (dakTop. XapaKTepu3oBaTh
ycIoBHS  cpel OOWUTaHMs OpraHM3MOB; KiacCU(pUUUpPOBaTh MU
XapaKTepu30BaTh  JKOJOTMYECKHe  (aKTOphI: abuoTuveckue,
OouoTHueCcKue " AQHTPOIIOTCHHBIE. OnuceiBath JelicTBre
HKOJIOTMYECKUX  (AKTOPOB Ha  OpraHu3Mbl.  XapaKTepu30BaTh
0COOEHHOCTH CTPOEHUS M KU3HEIEATEIIbHOCTH PACTEHUN U )KUBOTHBIX
Pa3HBIX Cpesl OOUTAHUS

PackpeiBaTh conepkaHu€ TEPMUHOB U TOHSATHH: aOHMOTUYECKHE
dakTopsl, QoTonepruoanu3M, OMOJIOTUYECKUE PUTMBI. AHAIU3UPOBATH
NEeHCTBHE CBeTa, TEMIIEPAaTyphbl, BIAKHOCTH HA OPraHU3MBI U
MPUBOJUTH MPUMEPHI IPUCIIOCOOICHHOCTH OpraHu3MoB. [IpoBoauTh
Ouonorudeckue HaOMOIeHUs U 0POPMIIATH Pe3yabTaThl TPOBEAEHHBIX
HaOJIFOIEHUH

PackpeiBaTh conepikaHue€ TEPMUHOB U TOHATUH: OWOTHYECKHE
(bakTopbl, XHUIIHUYECTBO, MAPa3UTU3M, KOHKYPEHLUS, MYTYaJIU3M,
CUMOMO3,  KOMMEHCAJIU3M, HaxJeOHWYEeCTBO,  KBapTHUPAHCTBO,

Bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
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aMeHcalMu3M, HelTpanusM. XapakTepu3oBaTb OMOTHUYECKUE (DAKTOPBI
U BHUJABl B3aMMOOTHOLICHUM MEXAYy OpraHu3MaMu; IPUBOIUTH
OpUMEpPbl B3aMMHOM IpucnocoOneHHOoCcTH opraHu3mMoB. CpaBHUBATh
MEXJ1y cOOO0H BHUJIbl OMOTUYECKUX B3aUMOJICHCTBUI OpraHu3MOB

PackpbiBaTh cojepkaHME€ TEPMHHOB M IOHATHM: HOMyJsALus,
YUCJIEHHOCTh, IIJIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, IPHUPOCT,
MUTpalys, AMHAMHKA YUCIEHHOCTH MNOMYIALMU. XapaKTepu3oBaTb
OCHOBHBIE II0KA3aT€IM U 3KOJOTMYECKYI0 CTPYKTYpy IONYJISLUY;
OIKCBIBATh MEXAHU3MbI PErYJISALIUU YUCIEHHOCTH NMOMYJISLUN

Coo0mrecTBa u
JKOJIOTUYECKUE
CHUCTCMBI

PackpeiBaTh cojepkaHU€ TEPMUHOB U  MOHATUNA: OHOLIEHO3,
HKOCHUCTEMA, OMOIreOI€HO3, BU/IbI-IOMUHAHTBI, SKOJIOTHYECKas HMILIA.
XapaktepuzoBaTb ~ OMOIIEHO3  (COOOIIECTBO), €ro  BHJOBYIO,
IPOCTPAHCTBEHHYIO M TPOPHUUECKYIO CTPYKTYpbl. OOBACHATH pPOJIb
KOMIIOHEHTOB OWOIIeHO3a B MONJCPKAHUU €ro CTPYKTYpPBl H
CYLIECTBOBaHMs Ha  omnpeaeiéHHoM  Teppuropur. OOBACHATH
OMOJIOrMYECKUI CMBICI SIPYCHOCTHU U JINCTOBOW Mo3auku. CpaBHUBATh
KOMIIOHEHTbl OMOLIEHO30B, WX BHJOBYIO, IPOCTPAHCTBEHHYIO U
TPO(PUUECKYIO CTPYKTYpPBI, CBA3U MEXKY OpraHu3MaMu

PackpeiBaTh conep)kaHM€ TEPMHMHOB M TOHATUH: DJKOCHUCTEMA,
OMOreoleHo03, NMPOAYLIEHTbl, KOHCYMEHTHI, peAYyLEHThl, Tpoduueckue
YPOBHH, MUILEBas LIENb U CETh, 3KOJIOTMYECKHE MUpaMuIbl, Onomacca,
MPOAYKIMS, CyKLIecCusl. XapaKTepHu30BaTh CBOWCTBA SKOCUCTEMBI (€€
CHOCOOHOCTh K JUIMTENIbHOMY CaMOIOJIEP)KAaHUI0, OTHOCHUTENIBHO
3aMKHYTBIH KPYrOBOPOT BEIIECTB, HEOOXOJIUMOCTh MOTOKA SHEPTUM).
CpaBHMBaTh  MacTOMINHBIE M JIETPUTHBIE  THILEBBIE  LEMH,
TpopuYeCKHe  YPOBHH  DIKOCHUCTEMBI.  PazmuuaTh  MHUpaMUIBI
OPOAYKIMH, MUPAMUAbl YHUCIEHHOCTHM W TNHMpaMHIbl OHOMAacChI.
CocTaBisITh nermm M CE€TU  IIMTaHUA. Hepqu/ICJ'ISITI) CBOMCTBA
HKOCUCTEM: YCTOMUMBOCTb, CAMOPETYJISALNSA, Pa3BUTHE (CYKLECCHS).
OmmceBaTh MEXaHWU3M MoAACPIKAHUSA PaBHOBECHUA B DOKOCHUCTEMaAx.
XapakTepu30BaTh CYKIIECCHHM, BBIABIATH TNPUYMHBI U 0OLIHMe
3aKOHOMEPHOCTH CMEHBI 9KOCHCTEM

PackpeiBaTh copepkaHie TEPMUHOB U MTOHATHI: BOJIHBIE 9KOCUCTEMBI,
OumoreorneHo3bl, (UTOIUTAHKTOH, 300IUIAHKTOH, OEHTOC, TyMYC.
[TpuBOIUTE MpPUMEPHI MPHUPOJHBIX JKOCHCTEM CBOEH MECTHOCTH.

Bubnmorexa IIOK
https://m.edsoo.ru/7f41cc74
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CpaBHUBaTh Ha3eMHBIE ¥ BOJAHBIE JKOCHCTEMBI, OpPTaHU3MBI,
o0pasyronme pasHble TpohUIeCKue YpPOBHU

PackpeiBaTh colepkaHue TEPMHUHOB U IIOHATHUH: aHTPOIOTEHHAs
HKOCHCTEMa, arposKocHucTeMa, ypOosKocHucTeMma, OuopazHooOpasue.
XapakTepHu30BaTh arpo3IKOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOEHHOCTH
UX CyIIeCTBOBaHM. I IpMBOIUTE IpUMEpBI aHTPOIIOTEHHBIX YKOCUCTEM
CBOCH MECTHOCTHM, OIMCBHIBATh HMX BHJOBOH COCTaB WU CTIPYKTYDY.
CpaBHUBaTh COCTaB M CTPYKTYpY IPUPOAHBIX OSKOCUCTEM U
arpo’KOCHUCTEM, arPOIKOCUCTEM U YPOOIKOCUCTEM

PackpeiBaTh conmepkaHHe TEPMHUHOB W TOHATHI: Omocdepa, KUBOE
BEIIECTBO, AMHAMHUYecKoe paBHoBecue. OrenuBarh BkiIaa B. U.
Bepnanckoro B co3manue ydeHuss o Oumocdepe. XapakTepu3oBaTbh
coctaB Ouocdepsl, (yHKIHM KHUBOTO BeliecTBa Ouocdepbl u
OINpeeNaTh (Ha KapTe) 00J1IacTu ero HauOOoJIbIIEr0 PACIIPOCTPAHEHHUSL.
[IpuBoaUTH mNpUMEpPHl MPOSABIEHUS (YHKIMI >KUBOTO BEIIECTBA
ouocdepsl, OMOTEOXUMHUECKON JeSTEIbHOCTH YyeJioBeKa.
[Tepeuncnare ocobeHHOCTH OMOcdephl Kak I100aTbHON SKOCHCTEMBI
3emin

PackpbIBaTh coJepaHME€ TEPMHHOB M TMOHSATHI: LEIOCTHOCTb
onocdepbl, KpPYroBOpOT BEHIECTB, OUOTCOXUMUUYECKHE  ITUKIIBI
3JIEMEHTOB, 30HAJILHOCTh OHOC(ephl, 6MOMBI. OMUCHIBATH KPYTOBOPOT
BEIECTB, OMOTCOXMMHUUECKHE IUKIIBI a30Ta W yriepoaa B Ouocdepe.
OOBsACHATH MNPUUMHY 30HATBHOCTH Ouocdepsl. Ilepeuncnsats u
XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIH 3eMJIN

PackpeiBaTh conmepkaHHEe TEPMHUHOB W TOHATHI: aHTPONOTCHHBIC
U3MEHEHMs, OKOJOTMYECKUIl Kpu3HC, TJ00albHble MPOOIEMBI.
XapakTepHu30BaTh OMOCHEpPHYIO pojb yenoBeka. [IpuBoanTs puMeEpsI
AHTPONIOTEHHBIX U3MeHeHul B Ouocdepe. OueHHUBATH MOCIEICTBUS
3arps3HEHUS] BO3AYIIHOM, BOJHOM Cpelbl, W3MEHEHMs KJIMMaTa,
CoKpaieHusi OuopasHooOpaszus. DopMynupoBaTh COOCTBEHHYIO
NO3ULIMI0O TIO OTHOIIEHUIO K TIJIOOANbHBIM M PETHOHAIbHBIM
HKOJIOTMYECKUM MpobiieMaM, apryMEHTUPOBATh CBOIO TOYKY 3pPEHUS.
Ha3piBaTh  OpUYMHBI ~ TOSBICHHUS  NPUPOJOOXPAHHOM  ITHKH,
pacKphIBaTh 3HAYEHHE Mporpecca AJs MPEOAOJIEHUS IKOJIOTHYECKOTO
KpH3uca.




IIPUPOIONOIB30BAHUE,
XapakTepu3oBarhb

YCTOMYHBOE
palnoHaIbHOE
pPECYPCOB; OCHOBHBIE MOJIOKEHHS] KOHUENIIUN YCTOWYHUBOIO Pa3BUTHUS

PackpeiBaTh coaep)kaHUE TEPMHUHOB U TOHSATUH: palMOHAIbHOE
KOBOJIIOLIMSL.
MIPUPOIHBIX

pa3BuTHE,
UCIIOJIb30BaHUE

KontponbHo- 1
0000maronIHii ypok
Tembl «Coo01iecTBa u
HKOJIOTHYECKUE
CHCTEMBD)

Bubmuorexa [IOK
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OBIIEE KOJIMYECTBO 17
YACOB I10

[TPOTPAMME
INOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos [Hara JomamHee 3ananue ONEKTPOHHBIE
n/n U3y4EHUs 1 poBbIC
Bceero | Konrponsneie | IIpaktuueckue 10E o0Opa3oBaTesibHbIE
paboThI paboThI pecypchl
1 buomnorus B cucreme Hayk 1 N3yuuts § 1. YcTHO OTBETUTH Ha ﬁgg;‘;;’n:_ee‘?scligﬁlg 6366122
BOIIPOCHI B KOHIIE Naparpada https://m.eds00.ru/863e632a
2 MeTto1bl TO3HAHUS KUBOW ITPUPOJIBI. 1 0.5 N3yuuts § 3. YCTHO OTBETUTH Ha ﬁgg;‘;;’n:_ee‘?scligﬁlg 6366122
[IpakTrueckas padota Ne 1 BOIIPOCHI B KOHIIE Mmaparpada
«Hcronb3oBaHKe pa3IMYHbIX METOIOB IIpU
M3YYEHHUU OMOJOTHYECKUX O0BEKTOBY
3 buomornueckue CUCTEMBI, IPOLIECCHI U UX 1 N3yuuts § 2, 4. YCTHO OTBETUTH Ha ﬁgg;‘;;’n:_ee‘?scligﬁlg 6366564
U3y4eHUe BOIIPOCHI B KOHIIE NaparpadoB
4 XUMHUYeCKHUH cocTaB KiIeTKH. Boga u 1 N3yunts § 5, 6. YCTHO OTBETUTH Ha ﬁ“@“‘”e“a LOK
ttps://m.edsoo.ru/863e674e
MUHEpPAJIbHBIE COJIU BONIPOCHI B KOHIIE NaparpadoB
5 Bbenxu. CoctaB u ctpoeHue 0eKkoB 1 N3yuuts § 9, 10. YcTHO OTBETUTH HA ﬁ;g?;/"n:_ee“dasigﬁm 6366672
BOIIPOCHI B KOHIIE maparpada
6 | depMeHTH — OHOJIOTHYECKHE 1 0.5 N3yuuth § 11. YCTHO OTBETUTH HA Egg;”/‘;’n:f:d*’s&%m 6366072
Katanuzaropsl. JlaboparopHas padora Ne 1 BOIMPOCHI B KOHIIE naparpaga
«M3yueHne KaTaIMTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMusIa3bl WK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

KaTaJyia3bl)»

Bbubmuoreka I[JOK
7 Yraesonsl. JIunuas: N3yuuts § 7, 8. YCTHO OTBETUTH Ha hitbs-//m.ed500,r/86366870
BONPOCHI B KOHIIE naparpadoB
bubmuoreka IJOK
8 Hyxneunossie kucinorsl. AT® W3yuuts § 12, 13. YcTHO OTBETUTH HA hitbs://m.ed00 rU/86366d5
BONPOCHI B KOHIIE naparpadoB
Bubimoreka ITOK
9 Uctopus u MeToIbl U3y4ECHUS KIIETKH. N3yuuTth § 15. YcTHO OTBETUTH Ha hitoe-//m.edS00, /86366688
Knerounas Teopus BOIPOCHI B KOHIIE naparpada
10 | Kierka Kak 1ieocTHas XKUBask cucTeMa N3yuuts § 16 no pa3nena
«quromnazmay, 20. YCTHO OTBETUTH
Ha BOMPOCHI B KOHIIE naparpagos
11 | CtpoeHue 3yKapuOTHIECKOM KIIETKH. 0.5 Usyuurs § 16 10 konma, 17-19. Yerao ﬁt‘;gg_j‘/"r;ee‘;iioﬁm 636610
Jlaboparopnas pabota Ne 2 «3yuenue OTBETUTH Ha BOIIPOCHI B KOHIIE https://m.eds00.ru/863e716¢
CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX, naparpadosn
rpuOOB 1 OaKTEpHii 0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpENaparax u ux
ONUCAHUE»
Bubimoreka IIOK
12 | OOMeH BelecTB WM MeTad0JIN3M N3yuuts § 21. YCTHO OTBETUTH Ha hitoesim 500 W/B636 7660
BOMNPOCHI B KOHIIE maparpada
Bubimoreka IIOK
13 | ®dotocunTe3. XeMOCHHTE3 W3yuuts § 23. YcTHO OTBETUTDH Ha e/ edS00 r/86367c98
BOMPOCHI B KOHIIE maparpada
o Bubimoreka ITOK
14 | Dueprernueckuii oOMeH W3yuuts § 22. YcTHO OTBETUTDH Ha hitbs://m. atis00 rU/8636Tage
BOMPOCHI B KOHIIE maparpada
15 | J)KusnenHslii uKII KieTku. Jenenue 0.5 N3yunth § 26. YCTHO OTBETHUTH Ha ﬁr‘?g?-ﬁe;diioﬁ/s 6367ded
KiIeTKH. MuTo3. JlaboparopHas padora Ne BOMPOCHI B KOHIIE maparpadoB I
3 «Habmroaenrne MuTo3a B KJIETKaX
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
bubmuoreka I[JOK
16 | buocunTte3 6enka. Peakiys MaTpuuHOTO N3yunts § 24, 25. YCTHO OTBETUTH Ha hitbs://m.ad500 rU/86367966
CHHTE3a BOITPOCHI B KOHIIE Mmaparpados
o . bubmuoreka [JOK
17 | Tpancnsmus — OuocuHTe3 OenKa N3yunts § 24, 25. YCTHO OTBETUTH Ha hitps.//m etso0 rU/B6367966
BONIPOCHI B KOHIIE Naparpadon
. o bubmuoreka IJOK
18 | HeknerouHsie (hOpMBI )KU3HH — BUPYCHI N3yunts § 14. YCTHO OTBETUTH Ha hitoe-//m.etiSo0, /86367540
BOIIPOCHI B KOHIIE maparpada
19 | ®opMbl pa3sMHOXKEHUSI OPraHU3MOB N3yuuts § 1. YcTHO OTBETUTH Ha bubmaorexa [IOK

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

BOMNPOCHI B KOHIIE naparpada

https://m.edso0.ru/863e831e

20| Mielios iy § 27 10 pascra T —
«["ameToreHe3». Y CTHO OTBETUTH Ha
BOIPOCHI B KOHIIE naparpada
21 | OGpa3oBaHKe U Pa3BUTHUE MTOJOBIX 0.5 W3yunth § 2. YCTHO OTBETHUTH Ha ﬁﬁgﬁﬁﬁeﬁi&oﬁm 6368106
kierok. OmnogorBopenue. JlaboparopHast BOIIPOCHI B KOHIIE TTaparpada T
paborta Ne 4 «3yueHue cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MHKPOIIPETapaTax»
22 | UnauBuayaabHOE Pa3BUTHE OPraHM3MOB W3yuutk § 3. YCTHO OTBETUTH HA ﬁgg;‘;‘r’;."e‘;asiﬂﬁm 6368436
BOIIPOCHI B KOHIIE naparpada
23 | I'eHeTHKa — HayKa O HACJEICTBEHHOCTH H N3yuuts § 4 10 paszena ﬁt':g;‘/‘/‘r’]fe“éiﬂﬁm 6368612
U3MEHYHBOCTH «3aKOHOMEPHOCTH HACJIEIOBAHHMS
IPU3HAKOBY». Y CTHO OTBETUTH Ha
BOTIPOCHI B KOHIIE maparpada
24 | 3aKOHOMEPHOCTH HAcjIeI0BaHUs W3yuuts § 4, 5. YCTHO OTBETHTH HA ﬁgg;‘;(;;féj*‘siﬂﬁls6368878
IPU3HAKOB. MOHOTHOPHIHOE BOITPOCHI B KOHIIE TTaparpada
CKpEIMBaHHE
25 | uruOpuaHoe CKpelrBaHue. 3aKoH N3yuuth § 6. YCTHO OTBETUTH HA ﬁggiﬁ.?diﬁﬁ/ —
HE3aBHCHUMOT'0 HACIICIOBAHUS MTPU3HAKOB BOITPOCHI B KOHIIE maparpada
26 | CueruieHHOE HaCJIeI0BaHHE IPU3HAKOB. 0.5 W3zyauts § 7 no pasnaena «I'eHeTHKa ﬁggiﬁ?dﬁoﬁ/ 66368060
JIabopatopHas pabota Ne 5 «3ydenue 1osia». Y CTHO OTBETUTH Ha BOMPOCHI B I
pe3yIIbTaTOB MOHOTHOPHIHOTO U KOHIIE maparpada
JMTHOPUIHOTO CKPEIIUBAHUS Y
JpO30(UIIBI HA TOTOBBIX
MHKPOIIPENapaTax»
27 | I'enernka nona. Hacmenosanue W3yunts § 7 10 KOHIIA. YCTHO ﬁgggﬁ?dﬁoﬁ/a 6368060
NPU3HAKOB, CIETUICHHBIX C TOJIOM OTBETHUTH Ha BOIIPOCHI B KOHIIE
naparpada
28 | UsmenunBocts. Henaciencrsennas 0.5 N3yuuts § 8 no paznena Bubmiorexa LIOK

M3MEHYHBOCTH. JlaboparopHas pabota No
6. M3yuenne Moau(pUKaIIMOHHON
U3MEHYMNBOCTH, IOCTPOCHUE
BapUAILMOHHOTO Psi/ia U BApHALIMOHHOM
KpHBOW»

«KomOnHaTBHAS N3MEHUYUBOCTEY.
YCTHO OTBETHTH Ha BOTIPOCHI B KOHIIE
naparpada

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29 | HacnencTBeHHas U3MEHUHUBOCT. 1 0.5 W3yunts § 8 10 KOHIA. YCTHO ﬁt':gﬁfr;ee‘iiorﬁm -
JIabopartopHas pabora Ne 7. « AHamu3 OTBETHTH Ha BOIIPOCHI B KOHIIE T
MyTarui y 1po30( bl Ha TOTOBBIX naparpada
MUKPOIIpEnapaTax»

Bubimoreka ITOK

30 | I'eneTuka yegoBeKa N3yuuTh 3amucu B TETpaan toe i ecso0 r/B6368A78

31 | KoHTpoJIbHO-0000IIArOIINI YPOK IO TEME 1 He 3amano
«HacneacTBeHHOCTS M H3MEHUYNBOCTDY

32 | Cenekuus Kak HayKa U IIPOLECC 1 W3yunts § 9 BKIIKOYAs OIpEAEIICHHS ﬁt':gﬁfr;ee‘iiorﬁm 6369214

COpT, TOPOJIA, HITAMM U paszjed «ITo T
WHTEPECHO». YCTHO OTBETUTh Ha
BOTIPOCHI B KOHIIE maparpada

33 | MeToabl U TIOCTUKEHUS CEIEKIINU 1 N3yuuts § 9 1o pasnena «Kierounas ﬁt':g;{‘;;’r;ee‘g‘siorﬁlg 6369214

pacTeHUi U KUBOTHBIX WH)KEHEPHs». Y CTHO OTBETUTH HA I
BOIIPOCHI B KOHIIE naparpada

34 | BuoTeXHOIOIHs KaK OTPaCihb 1 W3yuuts § 9 10 KOHIA. YCTHO ﬁt‘:gg‘/‘r’gee‘iior{fm 6360335
IPOM3BOJICTBA OTBETHUTH Ha BOIPOCHI B KOHILIE T

naparpada

OBLIEE KOJIMYECTBO HACOB I10 34 1 4

I[TPOTPAMME

11 KJIACC
Ne Tema ypoka KomnunuecTBo yacos Jlata JlomarniHee 3agaHue DNEeKTPOHHBIE
m/n Bcero | Kontponbhbie | [IpakTudeckue | H3ydeHUs uudpoBbie
paboThI paboThI oOpa3oBaTeNbHbIE
116 pecypebl
1 3BOJ’IIO U U METOIBI eé U3VUYECHUS 1 W3yuuts § 11 1o pasznena «DBONOIMOHHAS TEOPHS bubmuoreka I[JOK
o A yd Yapi3a [lapBrHa». YCTHO OTBETUTH Ha BOIIPOCHI B https://m.edsoo.ru/863ea20e
KOHIIe Iaparpada
2 I/ICTO Us DA3BUTHUSA [IDEICTAB J'IeHPIfI 06 1 W3yuuts § 11 1o KoH1@a. YCTHO OTBETUTH Ha Bompockl B | bubmmnoreka [JOK
pus p pea KOHIIe naparpacda https://m.edso0.ru/863e9570
DBOJIOLUU
3 MHKpOBBO JTFOITUS 1 W3zyunts § 10 o pasnena «[lomynsunonHas ctpykrypa | bubmmorexa [JOK
BHJa». YCTHO OTBETHTH HA BOIIPOCHI B KOHIIE https://m.edsoo.ru/863e9cle
naparpaga
4 TlonVisinus Kak dIeMEHTapHAS HHHLIA 1 05 N3zyunts § 10 1o xoHma kpome pazaena «[lokazarenu Bubmmoreka [IOK
OmyJBil dJIeMe p e 1 MOMYJISIUN». YCTHO OTBETUTH Ha BOIPOCHI B KOHIIE https://m.edso0.ru/863e99c6
BHJ1a 1 HBOMroMU. JlabopaTtopHas pabora naparpada
Ne 1 «CpaBHeHME BUIOB 11O
MOP(OJIIOTHIECKOMY KPUTEPHUIOY
M3yants § 12. YcTHO OTBETHTH Ha BONPOCH B KOHIIE bubmuorexka LI
5 JIBrKyIIue CUITbI (971eMEHTapHbIE 1 §12 6 OK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

(baKTOpBI) SBOJIIOLHH naparpada https://m.edsoo.ru/863e9da4
6 EcTecTBEeHHbIH OT60p H ero d)OpMBI 1 W3yauts § 13. YCTHO OTBETHTH HA BOIPOCH B KOHIIE Bbubmorexa IIOK
naparpaga https://m.edsoo.ru/863e9ed0
Pe3y.]'IbTaTbI SBOJIIOLIUU; 1 05 W3yauts § 14. YCTHO OTBETHTH HA BOIPOCH B KOHIIE Bbubmorexa IIOK
IPHCTIOCO GIICHHOCTE OPaHH3MOE H maparpaga https://m.edsoo.ru/863e9fde
BHU000pa3oBanue. JlabopaTopHas padbora
No 2 «Onucanue npucrnoco0JeHHOCTH
opraHuisma 1 €€ OTHOCHUTEIIFHOT'O
XapakTepar»
8 HarmpasieHus U IIVTA MaKDO3BOITIOIUNA W3yauts § 15. YCTHO OTBETHTH HA BOIPOCH B KOHIIE Bbubmorexa IIOK
p yT p 1 maparpaga https://m.edsoo.ru/863e9cle
HeobOpatumocTh 3BOIIONNH 1 Hisyuuts, sanucu B Tetpajm
10 I/ICTOpI/Iﬂ SKW3HU Ha 3eMJie U METOIBI eé 1 M3yunts § 26. YCTHO OTBETUTH Ha BOIPOCH] B KOHLE
N3Y4YCHU raparpade
11 Turoresnl HPOHCXOKIEHHUS XKU3HH Ha 1 W3yuuts § 27. YCTHO OTBETUTH Ha BOIPOCHI B KOHILIE Bubmuorexa LOK
Jene naparpada https://m.edsoo.ru/863ea5a6
12 PasBuTHE XW3HU Ha 3eMiie 110 spam u 1 W3yuuts § 28. YCTHO OTBETUTH Ha BOIPOCH] B KOHLIE Bubmuorexa LHOK
naparpada https://m.edsoo.ru/863ea6be
rnepuoaam
13 OCHOBHBIE 3TAIlbI 3BO 1020005051 1 05 M3yuuts § 28. YCTHO OTBETUTH Ha BOIPOCHI B KOHILIE Bubmuorexa LOK
PACTHTEILHOTO M KHBOTHOTO MHpa maparpaga https://m.edsoo.ru/863ea8bc
HpaKTI/I‘leCKaﬂ pa60Ta Ne 1 «HBy‘IeHI/Ie
HCKOITIa€MBbIX OCTAaTKOB paCTeHI/IfI n
JKHNBOTHBIX B KOJIJICKIHUAX)»
14 COBpeMeHHaﬂ crcTEMa OPraHMYECKOro 1 W3yauts § 16. YCTHO OTBETUTH HA BOIPOCHI B KOHIIE bubmotexa IJOK
naparpada https://m.edsoo.ru/863ea48e
MHpa
15 3BOJ’II’OIIH5I yeJI0BeEKA (aHTponoreHe3) 1 W3yuuts § 29 1o pasnena «[IpeanecTBEHHUKN bubmorexa I{OK
YeJoBEKay». YCTHO OTBETUTH HA BOIIPOCHI B KOHIIE https://m.edsoo.ru/863eac2c
maparpaga
16 BHOKYIIIHE CHIIBI AKTODBI 1 W3yuauts § 29 pasgen «/BuKymye CHIbI bubmotexa IJOK
H ((1) p ) aHTPOIOreHe3a». YCTHO OTBETUTH Ha BONPOCH B KoHue | https://m.edsoo.ru/863ead44
AHTPOIIOTCHE3a naparpaga
17 | KontponbpHO-06001at01THI YPOK 1 1 He sanano
«Bo3HukHOBEHHE U Ppa3BUTUC )KU3HU HA
3emie»
OBUIEE KOJIMYECTBO YACOB I10 17 1 15
[TPOIT'PAMME
12 KJIACC
| Ne ‘ Tema YpOKa ‘ KonnuectBo yacos ‘ I[aTa HN3YUCHUA ‘ I[OMaI_LIHCC 3aJaHuc ‘ BHCKTpOHHLIC



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

n/m Bcero | Kontposbnabie | Ilpaktuyeckue udpoBbie
a0O0ThI a00ThI 00pa3oBaTebHbIE
P p 12A | 12B p
pecypcehl
1 OCHOBHBIE CTaIUU HBOJIOLUU YEIOBEKA 1 Usysms § 29 ¢ pasnena
«[IpeniiecTBEHHUKY YEJIOBEKA» 10
pasnena «DopMHPOBaHUE PACH.
YCTHO OTBETUTH Ha BOIIPOCEHI B
KOHIIe naparpada
2 q BEUYEeCKU bl ¥ IIDU HEI I[ITALIHA 1 W3yauts § 29 ¢ pazpena Bubmuotexa LIOK
CIIOBEICCKUC pac PUpOAL © ajianTar, «®DopMupoBaHUE pacy U 10 KOHIA. https://m.edsoo.ru/863eaea2
YCJIOBEKaA YCTHO OTBETHTH HA BOIPOCHI B
KOHIIe maparpacga
3 DKOJIOTHS KaK HayKa 1 YsyauTs 3aITHCH B TETpay
4 Cpenbl 00UTaHHS U SKOJIOTHYECKHE (aKTOPBI 1 Hsyauts § 17. Yerno OTBe(})“T" Ha Eggg‘;‘;:ee‘i g)or{f/g s3eafec
BOITPOCKHI B KOHIIC ITaparpaga . . .

5 Abuotnueckue pakropsl. JlabopaTopHas 0.5 Hisyuuts, sanucu B TeTpajm Eggg'/d/‘;;eeﬁ‘s g)orﬁ/ 863010
pabota Ne 3. «Mopdosoruueckne S
0COOEHHOCTH PACTCHHH M3 Pa3HbIX MECT
oburtanus». JlabopaTopHas padora Ne 4.

«BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJICYCa»
BuoTtnueckue bakTopbl Wzyuuts § 19. YeTHO OTBETUTH HA Bubmorexa [IOK
Cb p BOIPOCHI B KOHIIE maparpada https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHKH MTOMYJISIIHH. 0.5 Ysysuts § 10 pasnen «llokasatemy
. TOMYJIALUN». Y CTHO OTBETUTH HA
[Ipaktrueckas padota Ne 2 «Iloacuér BOTIPOCHI B KOHILe Maparpada
MJIOTHOCTU NOMYJISIUNA Pa3HbIX BUIOB
pacTeHun»
8 COO6 €CTBa OPraHU3MOB — 6I/IO €HO3 1 W3zyuuts § 18 pasnen «buornueckoe | bubmmorexa LIOK
mn p 1 COOOIIECTBO, UITH OHOLIEHO3Y, § 20. https://m.edsoo.ru/863eb46a
yCTHO OTBCTUTH Ha BOl'IpOCI)I B
KOHIIE naparpagoB
9 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 Usyauts § 18 nio paszena Bubmorexa LIOK
«VICKYCCTBEHHBIE 9KOCHCTEMBI». https://m.edsoo.ru/863eb46a
VYCTHO OTBETUTH Ha BOHpOCLI B
KOHIIe naparpacda
10 | OcHOBHBIE ITOKA3ATEIN DKOCUCTEMBL. 1 Usyurs § 21, § 23. Yorio Bubmorexa LIOK
o OTBETHTH Ha BOPOCHI B KOHIIE https://m.edsoo.ru/863eb5fa
Dxonornueckue nupamuasl. CBoiicTBa rraparpados
skocucteMm. Cykueccust
11 | [IpupoaHble 3KOCHCTEMBI 1 VisysnTs sammen B Tetpaim
12 | AHTpPOIOTEHHBIE IKOCUCTEMBI 1 Hsyaus § 18 pasnien

«ICKyCCTBEHHBIE YKOCHCTEMBI».
YCTHO OTBETUTH Ha BOIIPOCHI B
KOHIIE naparpada



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

13 BI/Ioccbepa o FJ'IO6aJ'IBHaSI 3KOCHUCTEMA 3CMJ'II/I 1 W3yuuts § 24. YCTHO OTBETUTH HA Bubmmorexa [IOK
BOIIPOCHI B KOHIIE aparpaga https://m.edsoo.ru/863ebb5e
14 3aKOHOMEDHOCTH CYIIECTBOBAHHMS onochensl W3yuuts § 25. YcTHO OTBETUTH Ha Bubmorexa [IOK
p (1) p BOIPOCHI B KOHILIE naparpada https://m.edsoo.ru/863ebd16
15 | YenoseuecTBO B Ouochepe 3emim. Hsyauts § 30. YerHo oTseTiTs Ha
BOIIPOCHI B KOHIIE Naparpada
16 Coc €CTBOBAHUE IIDUPOIBI U YEJIOBEUYECTBA W3yauts § 30. YCTHO OTBETHTH HA Bubmuotexa LIOK
yi PHPOZL BOIPOCHI B KOHIIE naparpada https://m.edsoo.ru/863ebale
17 | KoHTpoabHO-00001IaI0IIHI YPOK TEMBI 1 He sanaro
«Coo011ecTBa U 9KOJIOTHUYECKUE CUCTEMBIY
OBIIEE KOJIMYECTBO YACOB I10 17

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

ChopMHPOBAaHHOCTH 3HAHUI 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; (YHKIIMOHATLHON TPAMOTHOCTH YeJIOBEKa
JUISl peIICHHs )KU3HEHHBIX 3a/1a4

YMeHue pacKpbIBaTh COICPKAHIE OMOIOTUISCKUX TEPMHHOB U TIOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M; MeTa00Jn3M (0OMEH BEIIEeCTB U MPEBpaIeHUE YHEPTHN),
roMeocTa3 (caMOperysius), ypOBHEBAs OpraHU3aIUsl )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 pactenuid H.I. BaBuiosa),
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
OMOJIOrNYECKOr0 3KCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH
MEXly UCCIIEYEMBIMU BETMUMHAMHU, O0BSICHEHUE MOTYUEHHbBIX PE3YJIbTAaTOB,
MCII0JIb30BaHHBIX HAYYHBIX IIOHATHUHI, TEOPUI U 3aKOHOB; YMEHHE JIE1aTh BHIBOJIBI
Ha OCHOBAHUH MOJTYYEHHbIX PE3YJIbTAaTOB)

YMeHHe BBIICIATh CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK TPOKAPHOT U
9YKapUuoOT, OAHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTraHU3MOB; 0COOEHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KJIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO U PHEPTeTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a,
OTLIIOIOTBOPEHUS, PAa3MHOKEHHUSI, MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTEHE3)

YMeHue npuMeHsTh MOJy4YeHHbIE 3HAaHUS JUIsl O0BSICHEHUSI OMOJIOTHYECKUX
IIPOLIECCOB U SABJICHUM, JUIS IPUHATHUS IPAKTUYECKUX PEIICHNUN B IIOBCEIHEBHOU
KHU3HH B LIEJIAX oOecreueHus: 0€30MacHOCTH CBOETO 310POBbS U 3/10pPOBbs
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/la4 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 BBITOHATE Ta00paTOPHBIE U MPAKTUYECKHE PadOThI, COONII0IATh MTPaBHiIa
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO
OMOJIOTMYECKOT0 COACPIKaHus, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3ianyuHbIX UCTOYHUKOB (CMMU, HayyHO-TTONY IsipHBIE MaTepHAIIbl); STUYECKUE
ACIIEKThl COBPEMEHHBIX UCCIIEOBAHUI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH

10

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

11-12 KJIACCHI




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

YMeHHEe pacKpbhIBaTh COACp)KaHUE OHMOIOTMYECKMX TEPMHUHOB W TOHATHUN: BHII,
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, BBIABM)KCHUE TMIIOTE3bl; BBIABICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMbIMU BEJIUYMHAMHU, OOBSCHEHHE IIOJIyYEHHBIX pE3YyJIbTaToB,
UCIIOJIb30BAHHBIX HAY4YHBIX ITOHATUH, TEOPUH U 3aKOHOB; YMEHHUE J€1aTh BBIBOJBI
HA OCHOBaHUH MOJTYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIICIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOIYJISALUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B H
9KOCHCTEM; OCOOCHHOCTHU IPOIECCOB HACIICICTBCHHON W3MEHYMBOCTHU, €CTCCTBCH-
HOro 0TOOpa, BHUIOOOPAa30BaHMS, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBUS
9KOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MbI, TIEPEHOCA BEIECTB M IMOTOKA YHEPTUU B
9KOCUCTEMAX, AHTPOIIOTCHHBIX U3MEHEHUH B JKOCHCTEMAax CBOeu MECTHOCTH,
KPYroBOPOTAa BEUIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

YMeHHe TNpPUMEHSTHh TMOJTYyYEHHbIE 3HaHUA ISl OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB M SBJICHWM, JJI1 NPHUHATHS MPAKTHUECKUX PEIICHHH B MOBCEIHEBHOM
KU3HU B LEsIX oOecrieyeHus: 0€30MacHOCTH CBOETO 3710POBbSl M 37J0POBBSI OKpY-
JKAIOUIMX JIFOJIEH, COONIOJIEHUsT HOPM TPaMOTHOTO TMOBEACHHSI B OKpPYXKaloIIeH
MPUPOJTHON cpeie; TOHMMaHWE HEOOXOJAMMOCTH HCIONBb30BAHUS JOCTHKCHUI
COBPEMEHHOU OMOJIOTUH AJIs PAllMOHAIBHOTO IPUPOIOTIOIH30BAHUS

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

YMeHue BBIMONHIATH Ta0OPAaTOpHBIE U MPaKTUYECKUE paboThl, COOMIOaTh paBHiia
pHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000pYJOBaHUEM

YMeHue ~ KpUTHYECKM  OLIEHUBaTb W MHTEPNPETHPOBATh  HH(OpMAIUIO
OMOJIOTMYECKOTO  COIEp KAHUS, BKJIIOYAIOUIYI0 IICEBJAOHAYYHbIE 3HAHUA U3
pa3nu4HbIX ucTouHNKOB (CMMU, HayuyHO-TIONYIIsipHBIE MaTepHalibl); 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 OMoJ0TuI

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
Hay4YHOU KapTUHbI Mupa. CucrteMa OMOJIOTMUYEeCKUX 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 ouonoruu. CBOMCTBa 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

XUMHUYECKUNA COCTaB KJIETKH. XHUMHUYECKHE BJIEMEHTBI: MAKPOIJIEMEHTHI, MUKPOAJIEMEHTHI.
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 AMHUHOKHCIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOMU
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolicTBa OenkoB. bronormueckue GyHKIMH OSTKOB.

®depmeHTBl — Ouonornyeckue kKatanuzaTopbl. CTpoeHue (epMeHTa: AKTUBHBIA LIEHTD,
cyoctpatHas crneuupuunoctb. Kodepmentel. Burtammubl. Otnuums  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIN3aTOpPOB

3.3

VYrieBonpl: MOHOcCaxapuasl (IJIIOKO3a, pubo3a M J1e30KCHMprbO03a), nucaxapuiabl (caxaposa,
JIAKTO3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUIt0Jo3a). buonormueckue (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 HYKJIEHHOBBIX KHCJOT.
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 CUHTe3a OeJka

3.7

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

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIMKC, MX (QYHKIUH.
[Inasmatnueckass MeMmOpana, e€ cBoiictBa M ¢yHkuuu. Lluromnasma u e€ opraHoUIbI
OnHoMeMOpaHHBIE OPraHOUIbI KIETKH: 3HAoIuIa3Marudeckas cetb (JI1C), annmapar ['onbmku,
mu3ocoMbl.  IlomyaBTOHOMHBIE ~ OpraHOWMJbBl  KJIETKM:  MUTOXOHJpPWUH,  IJIACTHUJIBI.
[Tpoucxoxxaenne MUTOXOHApUH M miacTui. Buasl miactua. HememMOpaHHBIE OpraHOMIbI
KJIETKU: puOOCOMBI, KJIIETOYHBIA LIEHTP, PECHUYKH, KTYTUKU. DYHKIIUU OPraHOMIOB KIIETKH.
Bxirouenus

3.9

SAnpo — perynsTopHslil HeHTp kieTku. CTpoeHue siapa: siiepHas 000J10YKa, KapuoIluia3ma,
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
(oHepreTudeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca merabonu3ma. 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. hdexTuBHOCTL PoTocHHTE3a. 3HaUeHUE (HOTOCHHTE3a ISl KU3HU Ha 3emIe.
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 KJeTKe. PaciienieHne BemecTB, BBIICICHUE U aKKyMYJIHUPOBAaHUE
SHEPrUU B KJCTKE. DTalbl 3HEPreTHYecKoro oomeHa. ['nukonm3. BpojkeHWe W ero BHIBI.
KucnoponHoe okucieHWe, WM KJIETOYHOE JbixaHue. D(PHEKTHBHOCTH SHEPreTHYECKOTrO
oOmeHa

4.4

Peaknum wmatpuunoro cunre3a. ['enermueckas wunpopmamms u JHK. Peanuszanms
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 xu3HH — BUPYCHl. Mctopust oTkpsitis BupycoB (/.M. iBaHOBCKMIA).
OCoOeHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH BUPYcOB. bakrepuodaru. bone3snu pacrenuit,
KUBOTHBIX U YeNIOBEKa, BbI3bIBaEMbIC BUpycamu. Bupyc ummyHnonedumnura yenoseka (BUY) —
B0o30yautens CIINa. ITpoduiiakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001eBaHui

Pa3sMHOXEeHME M MHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1uki, WaM KM3HEHHBIA LMK kieTku. WHTepdasza u mwuro3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmkamms — peakius marpuunoro cunareza JJHK. Crpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTul. JAMIIOUIHBIN U rariouIHbIH XpPOMOCOMHBIE
Habopbl. XpoMaTusl. LluTonmornyeckne OCHOBBI Pa3MHOKEHUS U MHIUBUAYAITBHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu murtosa. Ilponeccsl, npoucxoasiye Ha pa3HbIX CTaAMSIX
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, €I0 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 0Opa3oBaHUs TOJOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIC KeEIe3bl:
CEMCHHUKHN U ANYHUKH. O6pa3OBaHI/Ie M Pa3sBUTHUC IOJOBLIX KJIIETOK — raMeT (CHepMaTO3OI/IH,
SUIEKIIeTKa) — crepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHUS SHICKICTOK |
criepmaTo3onioB. OmionorBopenue. [lapreHorenes

5.5

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpPUOHAILHOE pa3BUTHE (AIMOpUOTeHe3). DTarbl
SMOPHOHAIILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJIALus,
opraHorere3. IlocTamMOpuoHambHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUSA:
npsiMoe, HemnpsiMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaiH
pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHN3MOB

6.1

IIpeamer wu 3agaun  reHeTuku. Mceropus pasBuUTHS TEHETUKH. BKiax pocCHUHCKHMX
U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TIE€HETHKU. MeToabl TeHEeTUKH (TMOpPHI0JIOrMYecKUid,
LIUTOT€HETUYECKUH, MOJEKYJIApHO-TeHeTUYeCKUi). (OCHOBHBIE TI'€HETUYECKHE IOHSTHSL.
['eHeTHYeCKass CHMBOJIMKA, UCIIOJIb3YyEMasl B CXEMax CKPEIIMBaHUN

6.2

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

JlurubpugHoe ckpemmuBaHue. 3aKOH HE3aBUCHMOTO HacjeloBaHUs mpusHakoB. lluto-




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

6.3

CuennenHoe HacieqoBaHKe Mpu3HakoB. 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 M TeTeporaMeTHbIE OpraHuM3Mbl. HacnenoBanue NPH3HAKOB, CLEIUICHHBIX C
0JIOM

6.4

N3meHunBOCTb. Buapl H3MEHUMBOCTH: HEHACIEACTBEHHAs W HAcleACTBEHHas. Ponb cpensl B
HEHACJICICTBEHHON W3MEHYMBOCTU. XapaKTePUCTUKA MOAN(DUKAIMOHHOW HM3MEHYHBOCTH.
BapuanuoHHbI# pal 1 BapuanMoHHas kpusas. Hopma peakuunn npusHaka. KonnuecTBeHHbIe U
KayeCTBEHHBIC MMPU3HAKU M WX HOpMa peakiun. CBoiCcTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH

6.5

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTh. KoOMOMHATHBHAs HM3MEHUYMBOCTb.
Meiio3 ¥ TOJOBOM mporecc — OCHOBa KOMOWHATHBHOM WM3MEHYMBOCTH. MyTalMoHHas
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€HETUKHU
YyeJIoBeKA: FeHealOrMYeCKU, OJIM3HELIOBBIMH, LIUTOr€HETUYECKUH, OMOXMMHUYECKHH,
MOJICKYJSIpHO-TeHeTHYeckuii. COBpPEeMEHHOE OmpejeiieHue TCHOTHUIA:  IOJIHOTCHOMHOE
CEKBCHUPOBAHHE, TCHOTUIIMPOBaHWE, B TOM uucie ¢ momomipio [II[P-ananmu3a. Hacnen-
CTBCHHBIC 3a00JcBaHMS UEJIOBEKAa: TE€HHBIE OO0JIe3HU, OOJIE3HH C HACJICACTBCHHOM
MIPEIPacIoIOKEHHOCTHI0, XPOMOCOMHBIE Oosie3HH. COMAaTUYECKUE U TeHEPAaTUBHbBIE MYyTallUU.
[TpuHIHITBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPUITAKTHKN U JICUCHUS TeHETUICCKIX
Oore3Heil. Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKOM TeHETHKU B
MIPEIOTBPANICHUH ¥ JICYCHUN TeHETUYCCKUX 3a00JIeBaHUI YEIIOBEKA

CeJ'IeKI_[I/IH OpraHnu3MoOB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M MPOIECC. 3apOXKICHUE CENCeKIMU W AoMmecTukanusa. Ydyenue H.U.
BaBunoBa 0 IeHTpax NPOUCXOXKACHHUS M MHOrooOpaszusi 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. bIM3KOPOJCTBEHHOE CKpELIMBAHUE —
uHOpuauHT. Yncras auHus. CKpelBaHue YUCTHIX JUHUHN. ['eTeposuc, nnu rudpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 M MOJIYYEHHE MOJUIUIONI0B. JIOCTHKEHUSI CENEKIMU PACTEHHUI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB

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 CEJIbCKOXO3SICTBEHHBIX OPraHMU3MOB. OJKOJOTHYECKHUE M 3THUUYECKUE
npo6sembl. 'MO — reneTndyeck MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

11-12 KJJACCHI

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 DBOJIIOLIMOHHAS] OUOJIOTHUS
11 DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa 3Botonuu. llaneoHTonornueckue: nMocne10BaTebHOCTh MOSBIECHUS BUJOB 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/ITeJ'II)HO-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

OpomounonHas Teopusa Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS TapBUHU3MA. [[BIOKyIIHE
CHJIBI HBOJIONUHM BHIOB 1O JlapBuHy (M30BITOYHOE PA3MHOXKEHHE IpPU OTPAHUYCHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopus sBomounn (CT3) u ocHOBHBIE €€ MOJOXKEHHS. MHKPOIBOIIOIUS.
[Tomymsius Kak eMHKIA BUJA U 9BOTIOIUHI

1.4

JBwkymme cunbl ((hakTopbl) SBOJIONMK BUIAOB B TMpUpOJe. MyTaIMOHHBIA Mpoiece
Y KOMOMHATUBHAs W3MEHYMBOCTb. [lomysslmoHHBIE BOJNHBI U Apeild reHoB. M3omsauus u
murpanus. EcrecTBeHHblii  0oTO0Op —  Hampapisomuid - GakTop  dBOMOIUH.  DOpMBI
€CTECTBEHHOI'0 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BOJIONHMH. [Ipumepsl mpucnocoOiaeHuit y
OpraHu3MoB. ApoMop(03bl U UAHO0AJANITALUH.

Bun u BupmooOpazoBanme. Kpurepun Buga. OcHoOBHble (OpPMBI  BHI000pa30BAHMS:
reorpagpuueckoe, 3K0JI0rHuecKoe

1.5

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

BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHbIE TNPEACTABICHUS O 3apOKICHUM >KW3HM. HayuHbple rumore3bl BO3HUKHOBEHHS
XKHU3HU Ha 3emuie: aOMOreHe3 M MaHCHepMUs. XUMHUYECKasl SBOJIIOLMS. DKCIEPUMEHTAIbHOE
MOJTBEPXKIECHUE XUMHUYECKOW HBotonMHM. HauanbHble 3Tambl OMOJOTHMUYECKOW 3BOJIOLUM.
I'mnoresa PHK-mupa. IlepBbie knetkn m ux sposmonus. @OpMUPOBaHUE OCHOBHBIX I'PYIII
YKUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emuie mo 3paM u nepuonaaMm. Karapxeit. Apxelckas U mpoTepo3oicKas
opel. [laneosoiickas spa u e€ mnepuonabl: KeMOPHUIICKUHN, OpPIOBUKCKHA, CHIIYPHICKHIA,
JIEBOHCKMM, KaMEHHOYIOJIbHBIN, MEPMCKUN. Me3o30lickas spa U €€ Nepuobl: TPUACOBBIM,
FOPCKUIA, METOBOU.

KaiiHo3oiickass 3pa © €€ TmepuoJbl: IMajJeOreHOBbIM, HEOTCHOBBIM, AHTPOIOTCHOBBIM.
XapakTepucTuka KiIMMaTa W TeO0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPacTUTENBHOIO U >KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHMil 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 u3yueHusi antpornorene3a. CXoCTBA U pa3IMyuUsl YEIOBEKa 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 CTaJUM M BETBU D3BOJIOLMHU YEJIOBEKAa: AaBCTPAJONUTEKH, YEIOBEK YMEINbIH,
Yenosek mnpsamoxoxsammii, YenoBek Heanaepranbckui, Yenoek pasymuslii. Haxonxu
HCKOIIaeMBIX OCTaHKOB, BpeMs CYILIIECTBOBAHMs, 00JacTh paclpocTpaHeHHs, 00BEM rOJI0BHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAMS

2.6

Yenoseueckne packl. OcCHOBHbIE OOJbIIME pachl: €BpoleouHas (eBpaszuiickas), 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-
BO31ylIHasA, MIOYBCHHAs, BHYTPHOPraHU3MCHHAsA

3.2

Okonornyeckue ¢aktopsl. Kiaccudukanus skogorudeckux (HakTopoB: aOMOTHUECKHE,
OMOTHYECKHNE U aHTponoreHHsble. JlelcTBrEe IK0JIOTHYECKUX (PAKTOPOB HA OPraHU3MBI

3.3

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




CIOCOOJICHUSI OPTAaHU3MOB K JICHCTBUIO a0MOTHYECKUX (hakTOpoB. bruosornueckue puTMbl

34 buotnueckue (axTopsl. Buasl OHOTHYECKUX B3aMMOJCHCTBHI: KOHKYPECHIIHS, XHUIITHHYECTBO,
Mapa3uTU3M, MyTyaJIu3M, KOMMEHCAIN3M (HAXJCOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M,
HeliTpanu3M. 3HaYeHne OMOTHYECKMX B3aMMOACUCTBHUI JJIsl CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX

3.5 OKOJIOTMYECKHE  XApaKTePUCTUKH  nomyisiiuu. OCHOBHBIE — IIOKA3aTead  MOMYJISIUM:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, IPHUPOCT, Murpanus. [uHamuka
YUCJICHHOCTH ITONYJIALIMU U €€ perymsuus

4, COO6H_I€CTB3 1 3KOJIOTHYECKUEC CUCTEMBI

4.1 Coo0111ecTBO OpraHu3mMoB — O6uoLeHo03. CTpyKTypbl OMOLIEHO3a: BUIOBAsI, IPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Bunbi-nomuaantel. CBsi3u B OMOIIEHO3€

4.2 DKkojoruveckre Ccuctembl (9kocuctembl). [loHsTHe 00 dKocucTeMe u  OHOreoleHO3e.
@DyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopot BemiecTB M MOTOK PHEPTUU B IKOCUCTeME. Tpoduueckue (IMUILEBHIE) YPOBHH
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeIM SKOCUCTEMBbI: OHoMacca,
MPOAYKIMS. DKOJIOTMUECKUE MUpaMMJIbl: MPOAYKLHHU, YUCIEHHOCTH, Onomaccel. CBolicTBa
9KOCHUCTEM: YCTOMUMBOCTB, cCaMoperyiisiius, pazsutue. Cykneccus

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

AHTpPOIIOTEHHBIC 3KOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTeMBI. buonormueckoe u
XO3SICTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢dakrtop ycroiumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3zHooOpasus Ha 3emiie

4.4 Yuenne B.U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa o6mochepsi. Kupoe
BemectBO u ero (QyHkuuu. OcoOeHHOCTH OHOchepbl Kak TIOOATbHON 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 Onocdepe 3emiin. AHTPOIIOTCHHBIE M3MEHEeHUs B Ouocdepe. ['mobampHBIC
HKOJIOTHUECKUE TTPOOIIEMBI.

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

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O TIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aknmonepnoe o0miectBo «M3aatenbetBo «IIpocBemienuey

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Aknmonepnoe o0mectBo «M3aatenbetBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

®denepanpHas pabouas MporpaMma cpeaHero oomero odpazoBanus npeamera «buonorusy (6a30BbIi
ypoBenb) (mia 10-11 kmaccoB oOpasoBarenbHbIX opranuzauuil. @I'BHY Wuctutyr crpaterun
pa3BuTHs oOpa3oBanus. Mocksa — 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnunorexa LIOK
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