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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesieHUs
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAaYeHUWU B TO3HAHMM >KUBOM MPUPOJbI U OOCCIECYEHHH CYLIECTBOBAHUS UYEIOBEUYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aaét MpeacTaBiIeHUE O IENIx, 00 oOuieil crparerun 00y4eHus,
BOCIIUTAHUS ¥ PAa3BUTUS OOYYArOIIMXCS CpeacTBaMu ydeOHOTro TmpenMera «buosorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe o
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUeOHBIX AEUCTBUI 00yUYaroUXcs Mo
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3y4YeHUHU Ouojoruu, Onarojgapss 4YemMy B HEH MpocMaTpUBAETCS
HANPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPHUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IPOLIECCOB B MIpOorpaMMe IO OWOJOTMM YZEJIEHO BHUMAHHE HCIOIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJIECTBEHHBIX  3a00JieBaHUN  4YeloBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalollel NMPUPOIHON cpese,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCWJICHHE BHHUMAHHs K MPUKIATHON HAMpPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJlbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHHEe y OOYYArOUTUXCS CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHHSIM JTHUHAMHYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMUpoBaHHE y OOyYaIOIMIUXCS TPEACTABICHUNA O HAy4yHOW KapTHHE MHpa,
pacmmpsieT 1 000011aeT 3HaHUSI O )KHBOUW MPHUPOJIE, €€ OTINYUTEIBHBIX MMPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUSA JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBaHus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

bonbmioe 3Hadenwe OwWoorHs HMMEET TakKe [UIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne
Ouoaorun obOecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, Xumun u reorpadur. Ha3BaHHBIC TONOKEHUS O IPETHA3HAYCHUH YIEOHOTO
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npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3aliyd U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOTHs» BBIIEICHBI CICAYIONINE COACPIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(QDYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUMW O OWOJOTHYECKUX TEOPHSIX, YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW sl (OpMHUpPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UeH U MOIX0I0B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBON MPUPOJIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCJIC/ICTBHM CBOEHM JIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTUKH 3a00JICBaHUA.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUHBIE TPEAMETHI.

Jnis u3yueHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOIBI TTO3HAHUS KUBOW TIPUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckast padora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xussie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTIuume >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KHU3HU», «YPOBHU OpraHM3alMM >KUBON
IPUPOABDY.

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraimuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoo3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodumibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneortuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynknum PHK. Buget PHK. AT®: crpoenue u
byHKIHN.

[utonmoruss — Hayka o kjeTke. KietouHas Teopuss — mpuMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIICTKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiye nmpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTUI.
Buner minactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIiazma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJEH,
«PacnpeeneHre XUMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast Ta0biMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUUeCKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», «CTpOCHHE siIpa KIETKH», « Y TIEBOABD, «JIUmuIsn.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, 00OpYyJIOBaHUE Ui NPOBEACHUS HAOIIOJICHHMH,
U3MEpEHH, SKCIEPUMEHTOB, MUKPOIIpEnapaThl pPacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. JKusHenesTeIbHOCTh KJIECTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTHUECKUH OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0OoIu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPO(HBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peaknuu ¢oTocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHHA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYE€HWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIeHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
TeHEeTH4eCKoi MHpopMau B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —



Matpuusblii cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Drtamnbl Tpancusanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHUpYChl. Mcrtopus otkpeitus BupycoB (. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U )KM3HEHHOTO IHKIIAa BHPYcoB. bakTepuodaru. bonesnn
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpHUINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmnopomiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHKuuoHMpoBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbI 1uka Bupyca CIINMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: monenu-anmumkanuu «Yasoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHHE KIETKN», MOjieb cTpyKkTyphl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOMIHBIMN W TalIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnetkn — muto3. Cramum mwurosa. IIpouecchl, mpoucxondiive Ha pa3HBIX
CcTaugIX MUTO3a. Bromorndecknuii CMBICII MHTO3a.

[Tporpammupyemasi ruOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MOB: Oecrosioe U moJioBoe. Buapl  Oecnonoro
pPasMHOXKEHUs: JIeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHueE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchl, nmpoucxonadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. brongornyecknii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y *HUBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo3ouj,
AHIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcCoOEHHOCTH CTpPOCHHs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Yy IO3BOHOYHBIX JKHBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuupl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIIOOTBOpEHUE Y
IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE pacTeHun», «JleneHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBDy, «KIETOUHBINH UK,
«Pemmukanus JJHK», «Murtos», «Meiosy, «lIpsmoe u Henpsimoe pa3ButHey, «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNIoBeKa», «OCHOBHBIE CTa I OHTOTEHE3a).



OOGopynoBaHue: MHKPOCKOM, MUKpomnpenaparbl «CrepMaTo30ubl MIICKOTTHUTAIOMIETOY,
«Sinexnerka mekonuTarouero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Moenb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoil XpOMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlaGopatopnass pabora Ne 4. «V3ydyeHuwe CTPOCHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. lMcropuss pa3BuThs TreHeTHMKH. Posib OHUTONOrMM U
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroapl TeHeTHKHU (THOPUIOJOTUYECKHM, IMTOTCHETHYECKUH, MOJICKYJIIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIMBaHHIA.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, YycTaHoBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO nokoJieHus. [IpaBuino
JIOMUHUPOBAHUA. 3aKOH pacllerieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMMOTO  HACJICJIOBaHUS  IPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJel10BaHHI0 TeHoB. HapylieHue clenyieHnsi TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AyTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TpPHU3HAKOB, CIETUICHHBIX C
TIOJIOM.

N3menunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIICICTBEHHAS M HAcJIeACTBeHHas. Posib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuvonsslil psa v BapuanvoHHass kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, niim reHOTHUITMYECKasi, M3MEHIMBOCTh. KOMOMHATUBHAS W3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBoctH H. . BaBuiona.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBbIE METOJbI T€HETHKH YEJIOBEKA:
TreHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHH, MOJIEKYJISIpPHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIA: MOJHON€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoipio [11[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 3M10pOBOTO OOpa3a >KU3HU, JUATHOCTUKH, TPO(DHUIAKTHKA W JICYEHUS TeHETUYECKHUX
Oone3nell. MeauMKO-TeHEeTUYeCKOe KOHCYJIbTHpPOBAaHUE. 3HAUEHHUE MEAMLMHCKOW TEHETHKH B
MIPEIOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHH I YeIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-
Pecosckuii, H. Y. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIIEHUs] M €ro IMTOI€HETHYeCKass OCHOBa», «3aKOH YHUCTOThl raMmeTy,
«lurnbpuanoe ckpeuBanue», «lL{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Merios», «B3aumMoaencTBie ajmielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMHHHUPOBaHHUEY», «JlurubpuaHoe ckpemmBanue», «llepekpEcT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jposoduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaboparopHas padota Ne 5. «M3ydyeHne pe3yIbTaTOB MOHOTUOPUTHOTO U AUTHOPUITHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmmid Yy JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUEe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 1EHTpax MNPOUCXOXKICHUS W MHOro00pa3us KyJIbTYpHBIX pacTeHui. L[eHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CelIeKIIMU. MaccoBbIii U WHIAMBUAYATbHBIH OTOOPHI B CENEKLIUU
pacTeHuii U KUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm TruUOpUIHAS —CHIIA.
HepoactBennoe ckpemmuBanue — aytOpuaunr. OtnanénHas rubpuauzanus U e€ yCrexw.
HckyccTBeHHBIM MyTareHe3 W IMOJYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMs CENEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHepHs. ITanbl CO3JaHUS
pexomOunantHoit JIHK um Tpancrensnsix opranu3moB. Kierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHHe BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M dTudeckue mnpobiaemsl.. MO -
TeHETUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmumpl u cxembl: Kapta «lleHTpBHI TPOMCXOXKICHHS W MHOT000pasvs KyJIbTYPHBIX
pacteHuit», «llopoabl ToOMalIHUX >KMUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWanoBay, «llomummongus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJISDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KyJIBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypeusi « OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJIeKLMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIWIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM Y4YacTOK, B TEILTUYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».
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Tema 1. DBosronMoOHHAsA OHOJIOTHS.

[TpennnocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLUOHHAS TEOpPUS U €€
MeCTO B OMOJIOTHH. BiusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeuzerenbcrBa dBomonuu. [laneoHTosOrMYeCKHe: MOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaguueckue: cxoiacTBo
U paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyisl dMOPHUOHOB DPA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBUHU3MA.
JBuokyume Ccuibl  A3BOMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOprOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3Boonuu (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkposomtonus. [lonmynanusa kak elMHUIA BUAA U IBOJIIOLIUU.

JBmwxymue cuiibl ((hakTophl) 3BOJIIOLNUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomyssiiuoHHble BOJIHBI U Apedd reHoB. M3onduusa u
MUTIpanus.

EcrectBennblii oTO0p — HampaBistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3Bositouuu. [IpuMeps! npucnocodieHnit
y Opranu3mMoB. ApoMop(}03bl U UIMOAANITAIIIH.

Bun u BumooOpazoBanue. Kputepuum Buaa. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

Makposomtonus. @opmbl 3BoIIONUU: (QUIETUYECKas, TUBEPreHTHAas, KOHBEpreHTHas,
napaniensHas. HeoGpatumocTs 3BoMOINY.

[IpoucxoxkaeHre  OT  HECMEUUATU3MPOBAHHBIX  TPEIKOB. [Iporpeccupyromias
crienuanu3anys. AfanTuBHas paadausl.
JdemoHcTpaumuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. Cesepiios.

Tabmuubl u cxembl: «Pa3BuTue opranmdeckoro mupa Ha 3emie», «3apOobIIIu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennblii  oTO0p», «MHOrooOpasue COpTOB pacTeHuil», «MHorooOpasue Mopos
KUBOTHBIXY, «Ilonmynsauum, «MyTannonHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Mmnoananranumny», «OO6mas nereHepanusy, «JBmwkyime cuibsl sBomonuny», «Kapra-cxema
mapuipyta nytemectBus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000Pa30BAHUEY.

O6opyoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HAaOOp TUIOA0B U
ceMsiH, KoJutekuus «IIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLNNY, 00bEMHAs MoJienb « CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DPOpMBI COXPAHHOCTH HMCKOIAeMbIX
’KMBOTHBIX M pacTeHHil», Mojens anmukanusa «Ilepekpéct xpomocom», BiIakHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnATYIIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaIuu (OpPMBbI KPBUTHEB M OKPACKH TEIA).

JlabopaTopHble U NIpaKkTHYeCKHue padoThI:

JlaGopaTtopnas pabora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIIOTHIECKOMY KPUTEPHIOY.
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JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JonayuyHble MpEACTABICHUS O 3apOXACHUU >XKW3HU. HayuHble rUnore3sl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: abHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOHWOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KJIECHUE
XUMUYECKOW 3BoJiron. HavdanbHble 3Tanpl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KISTKU U HX
3BoItOLHSL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPIrAHU3MOB.

Pazgutue xu3Hum Ha 3emie no spaM U nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. Ilaneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKHUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPHACOBbIN, IOPCKUIA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepro/ibl: MajJeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMara M IeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PACTHTEILHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. I[losiBieHwMeE,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpa’keHue 3BOJIoLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbl OPraHU3MOB.

OBojironusl 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npencTaBieHUH O
MIPOUCXOKICHUH YesloBeKa. MeTo 1l u3yueHus: antponorenesa. Cxo/IcTBa M pa3iandus 4eJloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHUE YETIOBEKA.

JBuwxymme cunbl  (pakTopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUIl TpyZa, MbILIUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONMUTEKH, YeloBeK yMeblid,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymHbid.  Haxonku
MCKOIIAeMbIX OCTATKOB, BPEMsI CYyIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOWUIHAS  (a3MaTCcKo-aMepukaHckas). YepTsl
NPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanmuu:

IToptpersr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmumpl u cxembl: «Bo3uukHoBeHue CoHEYHON cHUCTEeMBI», «Pa3BuTHE OpraHMYecKoro
mupay, «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuoTuueckas KIieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHHS
YeloBeKa U YelOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJ0K
MPEKOB COBPEMEHHOr0 4YenoBeKa», «J/[peBHeitmme moam», «/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelIoBeuecKHre pachh».

O6GopynoBanue: wmymsku — «l[Ipoucxoxaenne dyemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpoHOJIOTHYeCKass TabJuIia,
KOJUIEKIUsL «POPMBI COXPAaHHOCTHU UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas padora Ne 1. «/3yueHHne UCKOMAEMBIX OCTATKOB PAaCTEHUH U JKUBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «DBOJIIOIUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBINH WU
KpaeBeIUECKUI My3€il).
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Tema 3. Opranusmbl U OKpY:KaloLmias cpeaa.

DOKOJIOTHSl KakK Hayka. 3aJadyd M pas/ielibl dKOJOTUM. MeToabl 3KOJIOIrMYEeCKUX
UCCIIIOBaHUH. DKOJIOrMYEeCKOe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAas,  HAa3€MHO-BO3IYIIHAs, IOYBEHHas,
BHYTPHOPraHU3MEHHas.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: aOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTb.  (DOTONEPHOAM3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (haKTOPOB. bruosoruueckue puTMsl.

buotnueckne  Qaxkroppl. Buasl  OMOTHUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMysuu. OCHOBHBIE IOKA3aTead MOIMYJIALHUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXAAEMOCTh, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISILUU U €€ peryJisiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJIALUU
uHOy30pun-Tyhenbkm», «llumessie nenmny.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
OoOUTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckast padota Ne 2. «Iloacuér mIoTHOCTH NOMYJISIIMM pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo0mecTBa U IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CTpykTypsl  OHolLieHO3a:  BHJOBas,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucreMbl (3kocuctemsl). IlonstTue 00 3kocucreMe UM OHOreoleHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl HIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHUCTEMBI: OHoOMacca,
OPOAYKIMS. DKOJOTHYECKHE NHUpaMUAbL: MPOAYKLHHU, YUCICHHOCTH, Ouomaccel. CBolcCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

IIpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTembl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycrondumBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o Ouocdepe. I'panuiisl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMocgepbl Kak IiI00aJbHOW IKOCHUCTEMBI.
JnnamMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OMOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (YIriiepoaa, a3zoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3eminn. AHTPONIOTeHHbBIE H3MeHeHus B onocdepe. [1odansHbIe
9KOJIOTUUYECKHE IMTPOOIJICMBI.
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CocymecTBoBaHue IpUpobl U yenoseuecTBa. CoxpaHeHne 6Mopa3HOO0pa3us Kak OCHOBA
ycroitunBoctu 6nocdepsl. OcHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMH U MX
ucnosnb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JleMoOHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumesbie nenu», «bHoOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobuiectBay, «llemu mnuraHusy, «OKosorudeckas nupamuaa», «buochepa u uenoBex»,
«JKocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMa XBOWHOro Jieca», «buoueHos
BOlOéMAY, «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3JIEHCTBUS Ha IPUPOLY»,
«BakHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BakHelInas
coctapisomas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli 3¢ dexT», «PakTopsl
pPaZnoaKTHBHOTO 3arps3HeHus onoceps», «O0mas cTrpykrypa ounocdepsi», «Pacnpocrpanenue
*KU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B O6uochepe»,
«KpyroBopot a3zora B IpUpoae».

Ob6opynoBanue: MOJIEJIb-aNIIINKALUS «Tunnynsie OMOILICHO3bD», repbapuii
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenu = BaKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYyp», TepOapud M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyliaM ogHoro Buja, Kpacnas kaura Poccuiickon
Denepanun, H300pakeHsI OXpaHIEMBbIX BHJIOB PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMBI 110 BHOJIOTMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsl TpeOOBaHMSA K pe3yJbTaTaM OCBOEHUS
00y4arouMuUCs IPOrpaMM CpeaHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs INpeaMeTa «bBHOJOTHs» BBIACICHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYaroIIMMHCA  POCCUHCKONW  Ipa)JIaHCKON
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIpPENENEHHUIO,
HAJIMYMEe MOTHBAIMM K OOYYEHUWIO OHMOJOTrWH, IeJICHANpaBICHHOE pPAa3BUTHE BHYTPEHHHX
yOexXIeHUH JIMYHOCTH Ha OCHOBE KIIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIUN Pa3BUTHUSA
OHMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATETBbHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, TPHUCYIIMMH  CHUCTEME
OMOJOTHYECKOro 00pa30BaHUs, HaJIMYME SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JImgHOCTHBIE PE3yNbTaThl OCBOSHHS mpenMeTa «bruomorus» mocTUTaloTCs B €IHHCTBE
y4eOHOIl W BOCHUTATENbHON JEesITeIbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCHUHCKHUMHU
COLMOKYJIbTYPHBIMH, UCTOPUYECKIMH U JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TPUHSATHIMU B
oOIiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTaHMSI ¥ CAMOPA3BUTHS, PAa3BUTHSl BHYTPEHHEH MO3HMIIMU JHMYHOCTH, MAaTPUOTH3MA,
YBaKEHHS K 3aKOHY M IPABONOPSAKY, YEIOBEKY TPyAa M CTaplieMy MOKOJCHHIO, B3aUMHOTO
YB@KEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HAcleIul0 U  TpaJulusIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE pe3yJIbTaThbl OCBOEHUS y4€OHOro mnpenMeTa «bHoaorus» I0KHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULKMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOILECTBa,
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pacIIMpEeHNE KU3HEHHOTO ONbITa U ONbITA AEATEIBHOCTH B MPOLECCE Pean3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:kaaHCcKOro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIHOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIEATENBHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelleHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MIHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YyMEHHE YYHUTBIBATH B  CBOMX  JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU YyOEKICHUAMHU, KyJIbTYPHBIMH LIEHHOCTSAMU U COLUAIBHBIM
MIOJIO)KEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMOJHEHHS Y4YeOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUHUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepe] PonMHON, TrOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM TPUPOJIBI,
JnocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPO/IBI, B ’KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIY’KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYNBOro Oy IyIIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAILHOTO BO3ACUCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBA TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAr0NOJIYyYHs:

MOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryinspHasi (QU3NYECKass AaKTHUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;
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NOHUMaHWE ILIEHHOCTH TMPaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0O€3011aCHOTrO
IIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHME IOCIEICTBUM M HENPUATHS BPEIHBIX MNPUBBIYEK (yHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTEepCTBa, TPYI0JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
NeSITebHOCTD;

UHTEpEC K Pa3IUYHbIM cepaM MpodhecCHOHAIBHONW NESTENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BBIOOP OyAyIIel Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
KHU3HH,

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYyIlIECTBOBAHUS;

HOBBIILIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: INPUOOpETEHHE OIbITa IJIAHWPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKpY KatOIIEeH CpeJibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJIOIMYECKUX Npo0seM U IMyTel ux peleHus;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICHUuH MpoOieM, CBS3aHHBIX C palMOHAJIbHBIM IMPHPOJONONIB30BaHHEM (cOOII0AEHNE
IpaBWJI TOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIMX Bpel OKpY’Karolled MPUPOAHON cpele,
YMEHHE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPHUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIMYME Pa3BUTOrO DKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYyJBTYpbI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAJIBHOM IpPAaKTHUKE, TNOTOBHOCTU K YYacTHIO B
MIPaKTUYECKON JEATEIbHOCTH SKOJIOTHYECKONW HAIIPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JHalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3BIKOBOM M UNTATENIbCKON KyJIbTYPbl KaK CPEACTBA B3aUMOIECHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMS €€ posid B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs] 00 OKpYy:KaroIleM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U OoOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHEHHs MPUPOJTHOTO PaBHOBECHS,;

yOexKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 0OeCreueHus
HOBOTO YpOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIAa U3 III00AIBHBIX
9KOJIOTUYECKUX MPOOsIeM U oOecriedeHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSIX MOBBIMIEHHUS OO0Iei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBHOU
TPaMOTHOCTH 00ydYaronuxcs, GopMUPyEMOM PU N3YyUEHUH OMOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJb30BaTh IOJy4yaeMble 3HAHMUS Ui aHalIW3a M OOBACHEHMs SBJICHUMN
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OKpY’KalOLIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHHUE JelaTb OOOCHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAayYHBIX (baKTOB U HUMCIOHIUXCA HOaHHBIX C LCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JUIS PELICHUS
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4HOH [€ATEIbHOCTH, FTOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHIUBHUIYAJIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHMM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMs yuyeOHOro mpeamera «buojorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy MeToI0B IMO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBIA (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAJIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCHEUHUBaIOIINE
¢dopmupoBaHne (YyHKIMOHAIBHOW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O00YyYaroluxcs,
CIIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUMMU:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh M aKTyalM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MOHITHSIMH);

ONpeAeNaTh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXKIEHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMALIMOHHBIX UCTOUYHHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUs MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAJIbHBIX
U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATE pPabOTy B YCIOBUSX PEANbHOTO, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.
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2) 0a3oBbIe HCCJIeA0BaTEeILCKUE IeCTBUA:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHus npoodiieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOZOB
pelIeHUs TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOPa30BaTENBHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNOTe3y €€ pelleHHus, HaXOAWUTh AapryMEHThl [Uls JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3ysbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

YyMETb IEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEM, NpEUlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(pOpManuu (TeKcTe ydyeOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jIMyYHblE METOAbl IpPU IOHCKE U O0TOOpe
O6uonornyeckoi MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (GOpMy TMpeACTaBIeHUS OHOJIOrHYEeCKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYECKOU
uHpopMaLrell: TPUMEHITh XUMHUYECKHe, (U3UYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOmenue:

OCYILECTBIIATh KOMMYHHMKAIIMKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYX/IEHUSI OTHOCHUTENBHO BBINIOJHEHUS IpeJylaraéMo 3ajadyd, Y4HUTBhIBATH HHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYACTHUKOB JHAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, IMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyalluid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;
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BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUKY 3PEHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, PaclpenciiATh PO C Y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaKJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PAa3IMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYINKax IO OTHOIIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKPYXKarOLIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pPelIeHUs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JIacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
U MBICIIUTENIBHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyallut, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATCIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

pUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;
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pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YesloBeKa.
MNPEIMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
CIoCcOoObl JEMCTBUII 1O OCBOCHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
JeSITEIbHOCTH 10 IMOJyYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CUTyalUsX, CBS3aHHBIX C Owuomorumeir. B
porpaMMe INpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 roAaM 00yUeHHUSL.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/EpKaHME OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Merabosmu3M (0OMEH BEIIECTB M  NPEBpallleHHEe HSHEPruH), TOMEoCTa3
(camoperynsanusi), ypOBHEBas  OpraHu3alMs KMBBIX CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoayKiusi), HacJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJIbHAs JI0TMa MOJEKYJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BaBuiosa) u yueHus (o LeHTpax MHOT000pasus U MPOMCXOXKAECHUS KyJIbTYpHbIX pacteHuil H. 1.
BasuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3anus M MpOBEIEHHE OHOJIOrHYECKOro
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIEIATh CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IpEBpaLIeHNs] PHEPIUM B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHMS], PA3MHOKECHUS, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHATHh MOJTy4YEeHHBIE 3HAHUSA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJIGHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIeHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIlMBaHME, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPaKTHUYECKUEe paboThl, COONIOAATh MpaBUia MpU
pabote ¢ y4eOHbBIM U 1a00opaToOpHBIM 000pPYI0BAHUEM;

YMEHUE KPUTHUYECKH OLIEHHMBAaTb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYI0 IICEBIAOHAYUYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOW MH(pOpMaIMK, HAyYHO-TIONYJISIPHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;
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YyMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHHSA YyueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COIep)KaHue OMOJIOTHUECKUX TEPMUHOB U MIOHATHUI: B, TIOMYJISIIHS,
reHoOH, SBOJIONUHMS, JBIXKYIIME CHUIbI ((aKkTOphI) JBOJIOIUH, MPHCTOCOOJICHHOCTh
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLEHTHI, LIETIH MUTaHU, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3j1araTb Ouonoruueckue teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted spomonuu A. H. CesepuoBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTHUHW: HAOIIOJCHUWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIABIKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PpEe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISAIAN, TPOIYIEHTOB, KOHCYMEHTOB, pEIYICHTOB, OHOTEONEHO30B W OKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPIMU B HIKOCUCTEMAX, aHTPOIIOT€HHBIX M3MEHEHUH
B JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHX ILHUKIOB B
ouocdepe;

YMEHHE TPUMEHSTH TOJTY4YEeHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHUYECKHX IMPOIECCOB U
SIBJICHUH, IS IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarolleil NpUponHOH cpene, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJTb30BaHUS JOCTIKEHUH COBPEMEHHOM onomorumn TUISt paloHaIbHOTO
PUPOIONIOIB30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBJISATh CXEMBI IMepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMax (1IeTH MUTaHUs);

YMEHHE BBINOJIHATh J1JAOOpPAaTOpHbIE U MpaKTHUYeCKHe paboThl, cOOMI0OAaTh MpaBUiia MpU
paboTe ¢ yueOHbBIM U 1a0opaToOpHbIM 000pYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsl, BKIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOW WH(OpPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTPHBATh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE U YCTHBIE COOOIICHHS, 0000IIas
OHoJoruueckyro HMHGOpPMAIMI0 U3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

KoanuecTBO yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n MPOrpaMMBsbl Bceero Konrposnasie | IpaxTaaeckue o0pa3oBaTeJIbHBIE
padoThI padoThI pecypes
bubmmoreka [IOK
buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
JKvBble CUCTEMBI U X OpTraHU3aIIHs 1 Bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
XHWMHUYECKUM COCTaB U CTPOEHUE KIIETKU 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
KuzHenesaTeIbHOCTh KICTKH 6 buGnuorexa IIOK
https://m.edsoo.ru/7f41¢292
Pa3mHoxeHHe U MHAUBUAYaAIbHOE pa3BUTHE 5 1 Bu6mmoreka [IOK
OpPraHHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrsBeHHOCTE M N3MEHUYUBOCTD 3 15 bubmunorexa LIOK
OpTraHU3MOB ) https://m.edsoo.ru/7{f41c292
Cenekuus opranu3mMoB. OCHOBBI 3 Bubnmnorexa [JOK
OHOTEXHOJIOTUH https://m.edsoo.ru/7{41c292
Pe3epBHOE Bpems 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m IporpaMMeI Beero KOﬁHTpOJ‘lLHLIe H%aKanecmle 06pazoBaTEIBHBIE
padoThI padoThI pecypebi
1 OBONIOIMOHHAS ONOTOTHS 9 1 Eggs_l;l;ge;iiorﬁ 78410074
7 Bo3sHukHOBEHHE U pa3BUTHE KU3HU HA 9 05 Bu6mmoreka LIOK
3emiie ) https://m.edsoo.ru/7f41cc74
bubnmnoreka IJOK
3 OpranusMb 1 OKpy>Kaiowas cpea > ! https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJOTHUECKUE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bubnmoreka IJOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE INTAHUPOBAHUE

10 KVIACC
N KoaunyecTBo 4yacoB Tara JJIeKTpoHHBbIe HU(POBLIE
n/-n Tema ypoka Beero Kontpoasnsie  IIpakTuyeckue - oGpasoBaTejbHbIe
padoThI padoThI pecypchbl
bu6nmoreka IJOK
1 Buonorust B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBL.
5 [IpaxTuuaeckas padora Ne 1 1 05 bubmmorexa [IOK
«Hcrmonp30Banne pa3IMYHBIX METOAOB TIPH ' https://m.edsoo.ru/863e6122
M3YYCHUU OMOJIOTMYECKUX OOBEKTOBY
3 buonornueckue cucteMsl, IPOLECCHl U UX 1 bubmuoreka LIOK
M3yYCHHUE https://m.edso00.ru/863e¢6564
4 XuMudeckuit coctaB KiIeTku. Boja n 1 bubmuoreka LIOK
MUHEpaJbHBIE COJH https://m.edsoo.ru/863e674¢
bubmuoreka LIOK
5 Benku. CocraB u cTpoeHue OCIKOB 1 https:/m.cds0o.r/863e6b72
depMeHTH — OUOIIOTUYECKE
6 Tsynermic xaramimIMeoRSH oo | 05 BuGanorexa IOK
’ https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPe aMHJIA3bI KT
KaTasa3bl)»
bubmoreka IIOK
7 Yraesoapl. Jiummae: 1 https://m.edso00.ru/863¢6870
bubmoreka IIOK
8 Hyxnennossie kucinotel. ATO 1 https:/m.edsoo.ru/863e6d5¢
9 Hcropust u METOABI U3YUYCHHUSI KIETKU. 1 bubnmnorexa [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KireTka xak 11ey1ocTHasI )KMBast CHCTEMA 1
CrpoeHue 3yKapuoTUUECKON KIIETKHU. bubnmorexa [JOK
11 Jlabopatopnas padora Ne 2 «3yueHue 1 0.5 https://m.edso00.ru/863e6f0

CTPOEHUS KJIETOK PAaCTEHUMN, ’KUBOTHBIX,

https://m.edso0.ru/863e¢716¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuOoB 1 OaKTEepUll O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax u ux

OIICAHHE
bubmmoreka [JOK
12 OOMeH BEIIECTB WA META00IU3M https://m.c dS(])_E).ru 126367660
bubmmoreka [JOK
13 Porocumtes. Xemocuntes https://m.edS(])_f).m/ 863e7c98
. bubmmoreka [JOK
14 DuepreTiieckuii obmen https://m.edS(])_E).m/863e7aae
JKu3HeHHBIN UK KIIeTKHU. Jlenenue
5 | <Halmoncmme smmom amaorees sommes. 05 Buaorexa LIOK
KOpeIlIKa TyKa Ha FOTOBbIX https://m.edsoo.ru/863e7dc4
MHUKpOIpenapaTax
16 BuocunTes Oenka. Peakuust MaTpuaHOro Bubmuoreka [JOK
CHUHTE3a https://m.edso0.ru/863e796e
17 Tpancsmust — OmocuHTE3 OenKa E;Sgl;l/ﬁzii?rﬁ/g 63¢796¢
18 Hexnerounsie GopMBbl )KU3HU — BUPYCHI bubmmorexa [IOK
https://m.edso00.ru/863e¢7540
bubmoreka LIOK
19 ®opMBI pa3MHOKEHHS OPTAaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka LIOK
20 Meiios https://m.edscl)i).ru/ 863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
1 OmnonoTtBopenue. JlabopaTopras paboTa 0.5 Bu6nuoreka IJOK
Ne 4 «3yueHne cTpOEHHMS TOJIOBBIX KJIETOK https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKpPOIIperapaTax»
22 WNunuBuyanbHOE pa3BUTHE OPraHU3MOB bubimorexa LHOK
https://m.edsoo.ru/863e8436
23 I'eHeTnKa — Hayka O HacCJIEICTBEHHOCTU U Bubmoreka [JOK
H3MCHYHBOCTH https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HaCJIEJOBaHUS Bbubmuoreka LIOK
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e86f2

pu3HaKoB. MOHOTHOPHIHOE CKPEIUBaHUE
JurubpuaHoe ckpenuBaHne. 3aKoH

https://m.edsoo.ru/863e8878
bu6nmoreka IJOK

25 HE3aBHCHUMOTO HACJICIOBAHUS ITPU3HAKOB ! https://m.edsoo.ru/863e89a4
CueruieHHOE HaCIeIOBaHHe IPU3HAKOB.

26 pesymtaros wonommpmoro | 03 Bufimorera LIOK

' https://m.edsoo.ru/863e8c60
JUTAOPUTHOTO CKPEIUBAHUS Y APO30(DHITBI
Ha TOTOBBIX MUKPOIIPEIapaTax»»

27 I'enetuka nosa. HacnenoBanue npus3sHaKkoB, 1 Bubnmuorexa LHOK
CICTUICHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
N3menuuBocts. HenaciaencrsenHast
M3MEH4YNBOCTh. JlJaboparopHas pabora Ne 6.

73 Nzydenne MmoauuKamoHHOH 1 0.5 bubmmorexa [IOK
W3MEHYUBOCTH, IOCTPOCHHUE ' https://m.edsoo.ru/863e8efe
BapHAIMOHHOTO Psijia M BapHAIHOHHOMN
KpUBOM»

HacnencTeeHHas HN3MEHYHBOCTb.

29 JlaGoparopHas padora Ne 7. «AHanu3 1 0.5 bubnuoreka [IOK
MyTalul y Jp0o30Q Ikl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOMpenaparax»

bubmuoreka IIOK

30 Teneruka uenosexa 1 https://m.edso00.ru/863e8d78
Pezepsuslii ypok. O0001eHe 10 TemMe

31 «HacnencrseHHOCTh M H3MEHYMBOCTD 1
OpPraHHU3MOB)

32 Cenexnus kKak Hayka U Ipolece 1 bubmmorexa [IOK

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

33 MeToap!l U JOCTHKEHUS CEJIEKIINHU 1 bubmuoreka LIOK
pacTeHH U JKUBOTHBIX https://m.edso0.ru/863e¢9214

34 buortexHoorus Kak oTpacib IpOU3BOJACTBA 1 bubmmorexa [IOK

https://m.eds00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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https://m.edsoo.ru/863e89a4
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11 KJIACC

KoauyecTBO 4acos

JJIeKTpoHHBbIe HU(POBLIE

Ne Tema ypoka Kout Aata o0pa3oBaTeJIbHbIE
/i Beero poabHbie  IIpakTHuyeckue W3yueHus p
padoThI padoThI pecypcbl
1 DBOJIIOLMS U METOMBI €€ U3yUeHUs 1 bubsmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropwust pa3BUTHS TIpEICTaBICHUH 00 1 bubmmoreka [JOK
9BOJIIOLIMH https://m.eds00.ru/863e¢9570
Bu6nuoreka IJOK
3 MukposBoowHA ! https://m.edsoo.ru/863e9cle
[Momynsimust Kak 3eMeHTapHas eUHALA
4 BUza U 3BoonuK. JlabopaTopHas paboTa 1 0.5 Bubmuoreka [JOK
Ne 1 «CpaBHEHHE BHIOB TIO ' https://m.eds00.ru/863e99¢6
MOP(}OIOTHIECKOMY KPUTEPHIO»
5 JIBroKyIpe CUtbl (IeMeHTapHBIe 1 bubmmorexa [IOK
(hakTOpPBI) FBOJIOIHMN https://m.edsoo.ru/863e9da4
N Bu6nuoreka IJOK
6 EctectBennsiit 0T00p U ero hopmMbl 1 https:/m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIONINAN:
TIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHU000pazoBanue. JlabopatopHas paboTa 1 0.5 Bbubnuorexa LIOK
Ne 2 «Onucanne NpucocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCUTEIBHOTO
XapakTepa»
8 Hamnpagsnienust v myTH MaKpo3BOIOIUH 1 bubmmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeobpatuMocTh 3BOTIOIHH 1
10 Hcropwust )xu3HM Ha 3eMile U METOBI €& 1
H3yYEHHS
11 ['umoTe3s! MPOMCXOXKIEHUS )KU3HN Ha 1 Bubmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 Pa3Burtue xu3HM Ha 3eMIie 10 3paM U 1 Bbubmuorexa LIOK

nepuogam

https://m.edsoo.ru/863eabbe
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OCHOBHBIE 3TAIIbI 3BOJIOINH
PACTUTCIBHOI'O U JKUBOTHOI'O MUpaA.

bubmuoreka LIOK

13 [Ipa eckas pabora Ne 1 «3yuenue 0.5
PaKTHHeckas pabot «VisyHIeHn https://m.edsoo.ru/863ea8bc
HCKOMaeMBIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO Bubnmuorexa LJOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS Y€I0BEKa (AaHTPOTIOTEHE?) bubmoreia HOK
1 p https://m.edsoo.ru/863eac2c
16 JBwwkymiue cuibl (pakropsl) Bubmuoreka [JOK
aHTPOITOTCHE3a https://m.edsoo.ru/863cad44
17 OcCHOBHbI€ CTaJMH IBOJIIOLIMHU YeTOBEKa
18 Yenoseueckue pacsl U IPUPOAHbIE Bubmuoreka [JOK
aJIanTaIuy YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O000IICHHE TIO TEME
19 «BO3HUKHOBEHHE U PA3BUTHE XKU3HU Ha
3emie»
20 OKoJorus Kak HaykKa
1 Cpenpl 00UTaHUS U SKOJIOTHYECKUE Bu6nuoreka IJOK
(hakTopsl https://m.edsoo.ru/863eafec
Abuotnyeckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdosioruueckue
2 0COOEHHOCTH PACTCHHUI U3 pa3HBIX MECT 0.5 Bubnunoreka [IOK
oburanus». Jlaboparopnas padora Ne 4. ' https://m.edsoo.ru/863ebl10e
«BnusHME cBeTa HA POCT U pa3BUTHE
YEepPEHKOB KOJIeycay
bubmuoreka LIOK
23 b
MOTHHECKHE (aKTOpb! https://m.edsoo.ru/863eb348
OKOJIOTHYECKNE XapaKTEPUCTUKH
24 nomynsinud. [Ipaktruueckas padora Ne 2 05
«Toacy€T MIOTHOCTU MOMYIISIUI pa3HBIX )
BHJIOB PACTCHUID)
b K
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 nbmmorexa O

https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bubmuoreka LIOK

26 OKOJIOTHYECKHE CHCTEMBI (IKOCHUCTEMBI) 1 https:/m.edsoo.ru/863ebd6a
21 Drorormaccie i, Caotiorsa | Bubmmotera LIOK
sxocucTem. CyKIeceis https://m.edsoo.ru/863eb5fa
28 [IpuponHbie SKOCHUCTEMBI 1
29 AHTPOIIOTEHHBIE YKOCHUCTEMBI 1
30 buocdepa — rirobanpHas SkocucTeMa 1 bubmmoreka [JOK
3emun https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIICCTBOBAHUS 1 bubnuoreka [IOK
ouochepbl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Orochepe 3eMian 1
33 Cocy1ecTBoBaHHE IPUPOJIBI U 1 bubnmorexa [IOK
YeJI0BeYecTBa https://m.edsoo.ru/863ebale
34 Pesepsuslii ypok. O60011I€HIE TEMBI 1
«Coo011IecTBa U 9KOJIOTHIECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NTPOI'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeIbHO MPOrPaMMBbI CpeIHero 0011ero oopa3oBanus

CdopmupoBaHHOCTD 3HAHUN O MECTE U PO OMOJOTHH B CHCTEME HAYYHOTO
3HaHUsI €CTECTBEHHBIX HayK, B (DOPMHPOBAaHHUH COBPEMEHHOH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHPa H HAYYHOTO MHPOBO33PEHUS; O BKJIA/JE POCCHUCKUX U
3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (PYHKIHOHAIHEHOU
IPaMOTHOCTH YeJIOBEeKa JUIsl PeLICHHUS )KU3HEHHBIX 3a]1a4

YMeHne pacKphiBaTh COJIEp)KaHNE OHOJOTHYECKHX TEPMHUHOB W TMOHATHIA:
KHU3Hb, KIIETKA, OpraHu3M; MeTa0oim3M (OOMEH BelecTB M IpEBpallcHHE
SHEpPIuM), TroMeocTa3 (caMoperyisius), ypOBHEBas OpraHH3alus KHUBBIX
CHUCTEM,  CaMOBOCTIPOH3BEACHHE  (PENpOmyKIUs),  HACIEACTBEHHOCTb,
M3MEHYUBOCTh, POCT U Pa3BUTHE

YMeHnue wuznaratb OWOJOTMYECKHE TEOpPHHM (KJICTOYHAs, XPOMOCOMHAs,
MyTanuoHHas), 3akosbl (I'. Menaens, T. Moprana, H.J. BaBunosa) u yueHus
(0o meHTpax MHOTOOOpa3us W MPOHMCXOXKACHHUS KyIbTypHBIX pactenuit H.H.
Baguiosa), onpenensTe rpaHULbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHue BIafeTh METOAAMH HAyYHOT'O TO3HAHWS B OWOJIOTHN (HAOMIOIEHUE U
OIIMCAaHUEC JKHUBBIX CUCTEM, HpOHCCCOB nu ﬂBHeHHﬁ; OpFaHI/I?;aHI/Iﬂ n HpOBeI[eHI/IC
6I/IOJ'IOFI/I‘ICCKOFO E)KCHCpI/IMeHTa, BBIIBUKCHUC THUIIOTE3bI, BBIABJIICHUC
3aBUCUMOCTH MEXJY HCCIEITyeMbIMU BEIIMYMHAMHU, OOBSICHEHHUE TOTYYCHHBIX
Pe3yIbTATOB, UCTIOJL30BAHHBIX HAYYHBIX TIOHSATHI, TCOPHHA U 3aKOHOB; YMEHUE
JcJ1aTh BBIBOJABI HA OCHOBAHUU HOJ'Iy‘-ICHHI)IX pe3y.]'H)TaTOB)

YMeHHUe BBIICIATh CYIIECTBECHHBIC NMPU3HAKA BUPYCOB, KJICTOK NPOKAPHOT U
JYKapUOT, OIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTHU
MPOIIECCOB OOMEHA BENIECTB U MPEBPAIIICHUS SHEPTHH B KIIeTKe, HOTOCHHTE3a,
MTACTHYECKOTO U IHEPreTHYeCKOro OoOMEHa, XeMOCHHTE3a, MUTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHUS, WHIMBHYaJbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTCHE3)

YMmeHue NPUMCHATH IIOJYYCHHBIC 3HAHUA JIA OOBSICHEHHST OMOJIOTHYECKUX
NPOLIECCOB W SIBJICHHWH, U TPUHATUS NPAKTHYECKUX PEHIICHUH B
MOBCEIHEBHOM KHM3HU B 1IETISIX 00ecTedeHus] 0€30MacHOCTH CBOCTO 370POBBS U
3MI0POBbsI OKPYKAIOLIHNX JFOJIEH, COOIOICHUS] HOPM TPaAMOTHOTO TIOBE/ICHUS B
OKpY>KaloIlei MPUPOIHOIL cpejie; TOHUMaHUue HEOOXO0AUMMOCTH HCIIOIB30BAHUS
JTOCTH)KEHHH COBPEMEHHOI OMOJIOTHH M OMOTEXHOJIOTUH JUI PallOHATBHOTO
MPUPOAOTIOTH30BAHHSI

YMeHue pemarh JJIEMEHTapHBIE TEHETHYECKHE 3aJadyd Ha MOHO- H
JUTUOPUHOE CKPELIUBaHHUE, CICIUICHHOE HACJCJI0BAaHKUE, COCTABIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIUBaHUs IS MPeICKa3aHus HACICJOBAHNS TIPU3HAKOB
y OpraHu3MOB

YMeHue BBINOJHATH JIAOOpAaTOpHBIE W TNpakTHYecKue padoThl, coOMoaTh
MpaBmJIa Ipy paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pyIOBaHHEM

YMeHHEe KPUTHYECKH OIICHMBATh W HHTEPHPETUPOBaTH HH(OPMAIINIO
OMOJIOrMYECKOr0 COJIEP)KAaHUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUSA W3
pasznuuHbIX ncTouHNKOB (CMMU, HaydHO-TIOMYNISIpHBIE MaTEpUabl); ITHICCKUE
ACIEeKThl ~ COBPEMEHHBIX  HWCCIICJIOBaHMH B OWOJIOTMH,  MEIUIIVHE,
OHMOTEXHOJIOTHH

10

11 KJIACC

YMeHue co37aBaTh COOCTBEHHBIC ITMCBbMEHHBIE W YCTHBIE COOOIICHHMS,
000011ast OHOJOTHYECKYI0 HHGOPMAIMI0 M3 HECKOJIBKHX HCTOYHHKOB,
rPaMOTHO HMCIIOJIB30BaTh IOHSATUITHBIN ammapaTr OHOJIOTHH
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Kon
NMPoBEPsIEMOro
pe3yjabTaTa

IIpoBepsieMble IpeAMETHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMBbI CpeIHero 001ero oopa3oBaHusi

ChopMUpPOBAaHHOCTh 3HAHMI O MECTE U POJH OHOJOTHH B CHCTEME HAYyYHOTO
3HaHHAA E€CTECTBEHHBIX HayK, B (DOPMHPOBAHWH COBPEMEHHOH €CTECTBEHHO-
1 Hay4YHOU KapTHHBI MHUpPa U HAYYHOI'O MUPOBO33PEHUS; O BKJIAAEC POCCUNUCKUX U
3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTUH; (DYHKIMOHATHLHOU
TPaMOTHOCTH YE€JIOBEKA JJIsl PEIICHUS KU3HECHHBIX 33/1a4

YMeHUe pacKpbIBaTh COJACPIKaHNE OMOJIOTHUSCKUX TCPMUHOB U TOHATHIA: BUJI,
TOTTYJISIIKASA, TeHO(MOH I, IBOJIONKS, ABIKYIINUE CHIIBI ((pakTOPBI) IBOIIOIHM,
2 MIPUCIIOCOOJICHHOCTh, ~ OPTaHU3MOB,  BHI000pa3oBaHUE,  JKOJOTHUCCKHE
(akTophl, SKOCUCTEMa, NPOAYIUCHTH, KOHCYMEHTBI, PEIYLCHTHI, IEIU
MIUTaHMS, IKOJIOTHYECKasl MUpaMuia, OMOreoleHo3, ornochepa

YMeHue wuznaratb OWONOTHYECKHE TEOpUHM (SBOMIOLUMOHHAs Teopus Y.
[JlapBuHa, cHHTETHYeCKash TEOPHs 3BONIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH
3 (3apomprmieBoro cxoncta K.M. bapa, uepenoBaHus rmaBHBIX HANpaBICHUN U
nyter sBomonnu A.H. CeBepuosa, yuenus o ouochepe B.W. Bepnanckoro),
OIIPEeNeNIATh TPAHULIBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM

YMeHue BaieTh METOAaMH HayYHOTO MO3HAHUS B OMONOTHH (HaOMoneHne U
ONMCAaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBICHUHN; OpraHU3alHs U IPOBEICHUE
OHMOJIOTUYECKOTO  AKCIEPUMEHTa, BBLIBIKCHHE THUIOTE3bl;  BEHISBIICHHE
3aBUCHUMOCTH MEXIY UCCIIEIyeMBbIMU BEMYMHAMHU, OOBSICHEHUE TONTYyYECHHBIX
pE3yJIBTaTOB, UCTIOIB30BAHHBIX HAYYHBIX MOHATHHA, TEOPHH U 3aKOHOB; YMECHHE
JIeJIaTh BBIBOBI HA OCHOBAHUH IOIY4YEHHBIX PE3YJIBTATOB)

YMeHHe BBIICNATh CYIICCTBEHHBIC TPU3HAKU CTPOCHHS OHONOTHYCCKUX
O0OBEKTOB: BHIIOB, MOIMYJISALMH, MPOIYIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTCOIICHO30B M JKOCHCTEM; OCOOCHHOCTH MPOIIECCOB HACJCICTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BHAJI000pa3oBaHUs,
MPUCTIOCOOICHHOCTH OPTraHU3MOB, JICHCTBHUSI SKOJOTHUSCKUX (AKTOPOB Ha
OpraHM3Mbl, IIepeHOCa BEIIECTB M IIOTOKAa SHEPrUM B DKOCHCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHHH B YKOCHCTEMAaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOT€OXMMHUYECKHX IIMKIIOB B Onocdepe

YMeHue MpPUMEHATh TOIYYeHHbIE 3HAHUS IS OOBSICHEHUS OWOIOTHYECKHX
MPOLECCOB W  SIBJIEHUW, A TPUHATUS MNPAKTUUECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU B IISJIAX 00eCIeueHus 0€30IIaCHOCTH CBOCTO 370POBbs U
6 3JI0POBBSI OKPYKAIOIIHX JIFOJIEH, COOIOIEHUST HOPM TPaMOTHOTO TIOBEICHHS B
OKpY’KaroIlel MpUpOoHON Cpefie; TOHUMaHHe HeOOXOANMMOCTH HCIIONIb30BaHUS
JOCTHKEHUN COBpPEMEHHOMU OHOIOTHH st PalMOHAIBHOTO
MPUPOAONOIb30BAHUS

YMenne peuiaTh 3JIEMCHTAPHBIC OHOJIOrHYecKue 3aJa4u, COCTaBJIATH CXCMBI
MEepeHOCa BEUICCTB U SHCPI'U B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBIIOJHATH J1aOOpaTOpHbIE M TpaKTHYecKue padoThl, coOmonaTh
npaBuiIa npu padbote ¢ yueOHBIM U 1a00paTOpHBIM 000PYIOBAHUEM

YMeHHne KpUTHYECKH OLEHMBAaTh M HWHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTHYECKOT0 CONEp)KaHUs, BKIIIOYAIONIYIO0 TICEBIOHAYYHBIE 3HAHUSA W3
9 pazauuHeix ~ ucrouHukoB  (CMMU,  HaydHO-IOMyJsIpHBIE  MaTepHAaIIb);
paccMaTpuBarh TJI00ANbHBIE 3SKOJOTHYECKHE NPOOJIEMBl COBPEMEHHOCTH,
(hopMHPOBaTH 10 OTHOILLIEHUIO K HUIM COOCTBEHHYIO ITO3UIIHIO

YMeHne co3znaBaThb COOCTBEHHBIE IMCBMEHHbIE M YCTHBIE COOOIICHUS,
10 0000miasi OuoJOrMYeckyro HMHQPOPMALMIO W3 HECKOJBKHX HWCTOYHHUKOB,
r'paMOTHO HMCIIOJIb30BaTh MOHATHHHBINA arrapar OHOJIOTHH

MMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA
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10 KJIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 31€eMEeHT CO/IePKAHUSA

buosiorus kak Hayka

buonorus — Hayka o xwuBo# mpupojae. Pois Onomornu B opMHUpPOBaHWN COBPEMEHHOM
HAy4YHOU KapTHHBEI Mupa. Cucrema OMOJIOTHYECKUX HAYK

Meronel  TO3HAHWS KUBOW TPHUPOABl  (HAOJNIOAEHWE, OKCIIEPHMEHT, OIHCAaHHe,
U3MepeHHe, Kiaccu(UKaius, MOJCIIMPOBaHUE, CTATUCTUYECKas 00pa0OTKa JIaHHBIX )

2
2.1

JKuBbIe cCUCTEMBI U UX Oopranuvsanuysa

JKusble cucrembl (OMOCHCTEMBI) KakK mpeaMer u3ydeHus Ouonoruu. CBoiicTBa
OomnocucTeM U BX pazHooOpasue

2.2

YpoBHM  opraHu3alMu ~ OUOCHUCTEM:  MOJICKYJSPHO-TEHETHUYECKUH,  KJICTOYHBIMH,
OpTraHM3MEHHBIH, MOMYJISAINOHHO-BHIOBON, 9KOCUCTEMHBIH, OHochepHbIit

3

XHUMHUYECKUN COCTaB U CTPOCHUEC KIJICTKN

3.1

3.2

XUMHUYECKUI COCTaB KJIETKU. XUMHUYECKUE SJIEMEHTEL: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTh. Boma m MuHepaibHble BemiecTBa. DYHKIHMHA BOJIBI M MHHEPATBHBIX
BelecTB B KireTke. [logmepskanre OCMOTHYECKOTO Oaanca

benmkn. CoctaB u cTpoeHHe OenKoB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zamenumble M 3aMeHMMble aMHHOKHMCIOTBL. AMHHOKHCIIOTHBI COCTaB. YpPOBHU
CTPYKTYpbI OETKOBOH MOJIEKYIbl (TIEpBHYHAS, BTOPUYHAS, TPETUYHAS M UYETBEPTUUHAS
CTPYKTypa). XuMH4ecKkne cBoricTBa OenxoB. bronornueckue GpyHKnm O6€iIKoB.
®epMeHTH — OMoNorMYeckre Karaimm3aTopbl. CTpoeHue (epMeHTa: aKTHBHEIN IICHTD,
cyocrpatnas crenuduynocts. Kodepmentsl. Burtamubpl. Otiamuust (GepMEHTOB OT
HEOPraHWYECKUX KaTaIN3aTOPOB

33

34
3.5
3.6

3.7

YrneBogpl: MoHOcaxapuabl (TJIOKO3a, pubo3a W Je30kcuprbo03a), aucaxapHiibl
(caxaposa, J1akTO3a) ¥ MoIMcaxapuabl (KpaxMal, TIMKOTeH, IeJuTi0NI03a). bruonornyeckue
(hyHKITUH YTIIEBOJIOB.

Jlurmuapr:  TpuraMuepuapl, crepounsl, Gochomunuasl. ['mapoduIbHO-THAPOPOOHEIE
cBoiicTBa. buomnornueckue ¢yHkunu nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB M
JIMITUJIOB KaK HCTOYHHKOB SHEPTHH

Hyxnennossie kuciotel: THK nu PHK. Hykneotuasl — MOHOMEpPBI HYKIEUHOBBIX KUCIIOT.
Crpoenne u pynkuuu JJHK. Crpoenne u pynkimu PHK. AT®: crpoenne u GyHKImMN
Llurosorusi — Hayka o kietke. Kierounas teopusi. MeToabl H3yueHHsl KJIETOK

Knerka kak nenocTHas >xuBas cucrema. OOIIMe MPU3HAKY KIETOK: 3aMKHYTasi HapyKHast
MemOpana, MoJiekyJbl JJHK kak reHeTndeckuii anmapar, cucteMa CHHTe3a Oelka

THUmbl KIETOK: JSyKapHOTHUYEeCKass W mpokapuoTndeckas. OCOOEHHOCTH CTPOCHHUS
MPOKapUOTHYEeCKON KieTKH. Kiterounas crenka Oakrepuii. CTpoeHHE 3YKapHOTHUECKOMN
kJeTKH. OCHOBHBIE OTIIMYUS PACTUTEIHHOMN, JKUBOTHON M TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, UX (DYHKIIUH.
ITna3marnueckass memOpaHa, e€ cBoiicTBa M (GyHKUMH. LluTomnasma m e€ opraHousbl.
OnHoMeMOpaHHBIE OpraHOWABI KIETKH: 3HAomasmatudeckas cerb (OIIC), ammapar
Tonmbmxn, u3ocombl. [omyaBTOHOMHBIE OPraHOWBI KIETKHA: MHUTOXOHJPHH, TITACTHIIBL.
[IpoucxoxxaeHrne MUTOXOHApUHN U miacTuA. Buabl miactun. HememOpaHHble opraHoMIb!
KJIETKM: pUOOCOMBI, KJIETOUYHBIA LEHTP, PECHUYKH, XIYTUKH. DYHKIUHM OpPraHOMIOB
KJIETKU. BriroueHus

3.9

Snpo — perynsaTopHblid HeHTp kinetku. CTpoeHue spa: sjaepHas 000109Ka, Kaproriazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCcHOPT BEIECTB B KIETKE

4.1

)KI/I?:HCIICS[TGHI)HOCTB KJIICTKH

O6men BemecTB, wWiIM MeTabomm3M. AccuMwanus (TUTacTUYeCKHid OOMEH) |
TUCCUMHIIAIMS  (9HepreTmuecknii oOMEH) — JIBeé CTOpPOHBI €JMHOTO TIpoIecca
MeTabonau3Ma. Tumbl oOMEHa BeIIeCTB: aBTOTPOQHBIA u reTepoTpodHbid. Pomb
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(bepMeHTOB B OOMeEHe BCHICCTB U MPCBPAILICHUN SHCPIUU B KIICTKC

4.2

43

®orocunre3. CBeroBas u TemHOBas (a3el ¢dorocuHTe3a. Peakium QortocuHTE3a.
OddexktuBHOCTD PoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3A IS KU3HHM Ha 3emiie. Bimsawme
yCIOBHH cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBINICHHS €r0 MPOAYKTUBHOCTH Y
KYJBTYPHBIX PACTECHUI.

XemocuHTe3. XeMOCHHTE3UpYyIole OakTepur. 3HaUYeHHE XEMOCHHTE3a JIJIsl )KH3HU Ha
3emiie

OHepreTHvyecknii OOMEH B  KIeTKe. PacileryieHne BEIIeCTB, BBIICICHHE U
AKKyMyJIUPOBaHHE SHEPTMH B KJETKe. ODTambl DHEPreTHYecKoro ooOmeHa. [nmkonus.
Bpoxxenne u ero Buabl. KuciopomHoe OKHCICHHWE, WIM KIETOYHOC JbIXaHHUE.
O hEeKTHBHOCTD YHEPTETHICCKOTO OOMEHa

4.4

Peakuun matpuunoro cunresza. ['eHermueckass uHpopmammsa u JHK. Peanuzauums
TeHEeTHYCCKON WHpOpManmMu B KIETKe. ['eHeTHWYeCKHH KO ¢ €ro CBOMCTBA.
Tpanckpunums — wmarpuusblii cuHte3 PHK. Tpancmsumss — OwocunTtes Oenka.
Konuposanue amunokucioT. Pons pubocom B bnocrunTe3e Oenka

4.5

Hexnerounsle Qopmbl ku3HH — BUpyCHl. HMcropus oTkpeitus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOSHUS W KH3HENEATENBHOCTH BUPYCOB. bakTepuodaru.
Bone3nu pacteHuii, JKMBOTHBIX U 4YEJOBEKa, BbI3BIBAEMbIC BHUpycaMu. Bupyc
ummyHozeduuuta uenoBeka (BUY) — Bo3Oymurenr CIIMHa. Ilpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHU

Pa3smHOXEHME U MHAUMBUAYAIBHOE PA3BUTHE OPTAHU3MOB

5.1

5.2

53

54

5.5

Knerounslii 1mkn, wim XKU3HEHHBIM UK kieTkd. WHTepdaza m mwuro3. I[lpormeccsl,
nporekatonie B WHTepdaze. Pemnmmkanmss — peakuust matpuunoro cumuTte3da JHK.
Crpoenne XpoMocoM. XpOMOCOMHBINM HA0Op — KapuOTHUII. JUIIIOWAHBIN W TarIOnIHBIH
XpoMocoMHble Habopbl. XpomaTuiabel. L{UTONOrMYecKWe OCHOBBI DPa3MHOXEHUS U
WHAMBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knerku — muto3. Craauu murosa. Ilpouecchl, NpouUCXOAsSIIMEe Ha Pa3HbIX
CTaiuAX MUTO3a. BHOJIOrMYecKnii CMBICI MUTO3a

®opMBI  pa3MHOKEHHS OpPraHM3MOB: Oecrojoe W TMoJoBoe. Buabl Oecromnoro
pa3MHOXXEHHUS:  JeJieHHe  HajJBoe, I[OYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
criopooOpa3zoBaHHe, BereTaTMBHOE pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBaHUE
OpPTraHU3MOB, €T0 3HAUEHHUE TSI CEIEeKITHH

[TomoBoe pasMHOXKEHHE, €r0 OTINYHSI OT OECIOIOTO.
Meiio3. Cragun meiosa. Ilpoueccsl, mpoucxondiue Ha craausax Menosa. [loBeneHue
xpomocoM B Merio3e. Kpoccunrosep. buonoruueckuii cMbICH U 3HaU€HHE Mel03a

I'ameTorenes — npouecc 0Opa3oBaHusl IOJIOBBIX KJIETOK Y KUBOTHBIX. I10s10BBIE JKETIE3bI:
CEMECHHUKH U simuHuKW. OOpa3oBaHWe H pa3BUTHE IIOJIOBBIX KIETOK — TraMer
(ciepmaro3onn, SHLEKIeTKa) — crepmaroreHe3 W ooreHe3. OcoOEHHOCTH CTPOCHHMS
ARLEKJIETOK U criepMaTo3onoB. OmnogorBopenue. [laprenorenes

WnnuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOPHUOTEHE3).
Otambel 3MOpPHOHAJIBHOTO Pa3BUTHSA Yy TMO3BOHOYHBIX KHUBOTHBIX: JpOOJIEHUE,
racTpyJIsanus, OpPraHOT€HE3. [MocTamMOproHaIBHOE pasBurtue. Turnbl
NOCT3MOPHOHAIBHOTO PA3BUTHSL: MpsIMOe, HeNpsiMoe (JIMUMHOYHOE). BimsiHue cpeapl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zBuTre pactennii. OHTOTEHE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa MU
pasBUTHSA

HaCHeHCTBeHHOCTB 1 UBMCHYUBOCTb OPraHU3MOB

6.1

IIpenmer u 3amaum reHeTuku. VcTopus pa3BuTus T€HETUKM. Bxnax poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKHA. MeETOAbl TeHETHUKH (TMOpPHA0IOTHYECKUH,
LUTOT€HETUYECKUH, MOJIEKYIAPHO-TeHeTH4YecKuii). OCHOBHBIE T€HETUUECKUE MOHSITHA.
T'eneTnyeckas CUMBOJIMKA, HCIIONb3YyEMAsl B CXEMaX CKpELIMBaHUMI

6.2

3aKOHOMEpPHOCTH  HACJeNOBaHWS NPHU3HAKOB, YycTaHOBIeHHble [. MeHaenem.
MonHoruOpuaHOe CKpenuBaHue. 3aK0H €AMHO00paswsi THOPHUIOB NEPBOTO IOKOJCHUS.
IIpaBuno AOMUHHUPOBAHUS. 3aKOH paCUICIUICHUs] MPU3HAKOB. ['Mnore3a 4MCTOTHI raMer.
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[ToHOE M HEMOTHOE TOMUHHUPOBAHUE.

JurubpuaHoe CKpeliuBaHWe. 3aKOH HE3aBUCHMMOIO HACJICIOBaHMS  IPU3HAKOB.
[{uToreHeTHYeCKUE  OCHOBBI ~ JUTHOPUIHOTO  CKPCUIUBAHUA.  AHAIM3HPYIOIIEE
ckpemuBanue. lcnonb30BaHME aHAIM3UPYIOMIETO CKPEIIMBAHUS IS ONpPEICIICHUS
TeHOTHIIa 0CO0H

CuerienHoe HacienoBaHwe mpm3HakoB. PabGora T. Moprana mo cCreTIEHHOMY
HACJIEJOBaHMIO TEHOB. HapymieHue crersieHHs TeHOB B pe3yibTaTe KPOCCHHTOBEpA.
XpoMocoMHasi TeOpUst HACIEACTBEHHOCTHU. | eHeTUYECKUE KapThI.

I'enetnka mona. XpoMOCOMHOE OMpeAeTICHUE moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBL.
I'omorameTHbIe 1 reTeporaMeTHble opraHu3Mbl. HacnegoBanue mpU3HAKOB, CIIETUIEHHBIX
C TI0JIOM

6.3

W3menunBocTh. BuIpl M3MEHUMBOCTH: HEHACIE/ICTBEHHAs M HacleACTBeHHas. Poib
cpelbl B HEHACIEACTBEHHOW HW3MEHUYMBOCTH. XapaKTEpPUCTHKA MOIU(PHKAIMOHHON

6.4 W3MEHYMBOCTH. BapuanuoHHbII psx ¥ BapuanuoHHas KpuBad. Hopma peakuuun
npu3Haka. KommdecTBeHHbIE 1 Ka4eCTBEHHBIE MTPU3HAKU M X HOpMa peaknnn. CBOHCTBa
MOJU(PHUKALMOHHONW N3MEHYMBOCTH

HacnenctBennas, 1y reHOTUNNYECKas, U3MEHIMBOCTh. KOMOMHATHBHAS H3MEHUNBOCTD.
Meiio3 ¥ MONOBOM MpollecC — OCHOBA KOMOMHATHBHOW HM3MEHYMBOCTH. MyTanoHHAs

6.5 n3MeHYnBOCTh. Kitaccudukarus MyTaiuii: reHHble XpOMOCOMHBIE, TeHOMHEIE. YacToTa u
OpUYMHBl  MyTauuid. MyTareHHele (akToppl. 3aKOH TOMOJIOTMYECKHX PsIOB B
HaciaencTBenHou n3Menunsocty H.M. BaBuiosa

I'enetnka wenoBeka. Kapuworum uyenoBeka. OCHOBHBIE METOABI T'C€HETHKH YEIIOBEKA:
TreHEAJIOTUYCCKHI, OJIN3HEIOBBIH, IIUTOICHETUYCCKUN, OMOXMMUYCCKUM, MOJICKYJISIPHO-
TeHETUYECKUH. CoBpeMeHHOE onpeneacHue TeHOTHIIA: MOJHOT€HOMHOE
CEKBEHUPOBAHME, TIECHOTUIHPOBAaHME, B TOM uuciae ¢ nomowpo [TP-ananu3a.
HacnencrBennnie 3a00eBanns Yea0BeKa: TeHHBIE 00IE3HM, OOJIE3HN C HACIEACTBEHHOM
MPEIPACIIOIOKEHHOCThIO, XPOMOCOMHBIC Oosie3HH. COMaTHYeCKUe M TCHEPAaTHBHBIC
MyTanuu. llpuHIUOBL 310poBOTO 00pa3a JKW3HM, AWATHOCTUKH, MPOMUIAKTHKH U
JICYCHUS TCHETUYECCKUX 00sIe3HeH. MeqUKO-TeHeTHYECKOe KOHCYIbTHPOBaHUE. 3HAYCHHE
MEMIIMHCKONH TEHETHKU B TMPEAOTBPAIICHUM M JICUCHUM TeHETHUYSCKUX 3a00JieBaHUI
YyeoBeKa

6.6

7 Cenexnust opranu3MoB. OCHOBBI OHOTEXHOJIOTHH

CernekIis Kak HayKa U Mporiecc. 3apoKIeHUE CENEKIINU U JoMecTukarus. Yueane H.W.
7.1 BasuioBa o 1nieHTpax MPOUCXOKACHUS U MHOTOOOPa3Hs KyJbTYpHBIX pacTeHui. LIeHTps
IMPOUCXOXKJACHUA JOMAITHUX XKUBOTHBIX. COpT, nopojaa, mrraMm

CoBpeMeHHbIE METO/BI CelleKIA. MacCcoBbI ¥ MHIUBUAYAIBHBINH OTOOPHI B CENEKIIUU
pacTteHudt U XKUBOTHBIX. OIlEHKa SKCTEphepa. BIM3KOPOJICTBEHHOE CKpEIIUBAHUE —
uHOpuauHr. Yucras nuHus. CKpelMBaHUue YUCTBIX JMHUH. [eTepo3uc, wiu rudpuHas
cuna. HepoactBeHHoe ckpemuBanne — ayTOpuauar. OtnanéHHas rudpunmsanus u eé
ycrnexu. IcKycCTBEeHHBIM MyTareHe3 U MoTy4deHNe MOTUIUIONI0B. [JOCTIKEeHUS CeeKIIUT
pacTeHuH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.2

buoTtexHomoruss kak oOTpaciib MPOW3BOACTBA. |'€HHas HWH)KeHepusa. OTambl CO3JaHUS
pexombOunanTHoit JIHK w TpaHcreHHBIX opraHu3MoB. KieToynas WHKEHEpHS.

7.3 Kinerounsle KynbTypbl. MHUKpOKIOHAJIBHOE pa3MHOXKeHUE pacteHuil. Kionuposanue
BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3SIICTBEHHBIX  OpPraHW3MOB. OKOJOTHYECKHE U
strueckue npobieMsl. MO — reneTHYecKr MOJU(DHUIMPOBAHHBIE OPraHU3MBI

11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 DBOJIIOIMOHHAS OMOJIOT U

OBOJIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

1.1
CBI/I,Z[CTCJ'IBCTBa OBOJIIOIIUHA. IlaneoHTOMOrMYCCKUEC: IOCJICA0BATCIIbHOCTD ITOABJICHUA BHJOB
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1.2

1.3

1.4

1.5

2.1

2.2

23

24

B MAJICOHTOJIOTUYECKOMN JISTOMUCH, TIepeXoaHble (hopMbl. bruoreorpaduueckue: cXoacTBo u
paznnune dayH u GIIOp MaTEpPUKOB H OCTPOBOB. DMOPHUOIIOTHYECKHUE: CXOJICTBA U Pa3THUHSI
SMOPHOHOB Pa3HBIX BUIOB MO3BOHOUHBIX. CpaBHHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHEIC,
AQHAJIOTUYHBIC, PYJAMMEHTAPHBIC OpPTaHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXUMHUYCCKHUE:
CXOACTBO MEXaHH3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOONMYECKHX ITyTeH Yy BCEX
OpPTraHH3MOB

OpomronionHass Teopus Y. JapsuwnHa. [IpeAmochUIKM BO3HUKHOBEHHS JapBHHH3MA.
JBwkympe cuiabl 3BOMIONMM BHIOB 10 JlapBuHY (M30BITOYHOE pA3MHOXKEHUE IIPH
OTPaHMYEHHOCTH PECYpPCOB, HeompenenéHHas N3MEHYMBOCTh, O0ph0a 3a CyIIecTBOBAaHHE,
€CTECTBEHHBII 0TOOD)

Cunrernueckast Teopust >Bosroruu (CTI) 1 ocHOBHBIC €€ MOIOKEHUSI. MUKPOIBOJIOIIHSL.
[Momynsimyist Kak eMHUIA BUIA U SBOIOIMH

JBwxynire cuibl ((akTopbl) 3BOIIOLMH BHUIOB B IpupoAe. MyTalMoOHHBIN Hpouecc U
KOMOWHATHBHAs W3MEHYUBOCTH. llomyssinnoHHBIE BONHBI M Apeiid reHoB. M3omsauus u
murpanusi. EctectBeHHblid 0TOOp — Hampapisoumid  Qakrtop sBomouun. Dopmsl
€CTECTBEHHOTO 0TOOpA.

[Ipucmoco6eHHOCTh OPraHU3MOB KakK pe3yNbTaT dBontonnu. [Ipumepsr mpucnocoOnennit y
OpraHu3MoB. ApoMOP(O3bl U UIUOATATITAIIIH.

Bun wu BumooOpazoBanme. Kpurtepunm Buma. OcHOBHBIE (OpMBI BHA000pa30BAHMUSA:
reorpaduyeckoe, IKOJIOrHIECKOe

Makpoassomorusi. Popmbl 3BoIMIOLMK:  (pUTIETHYECKAsl, AWBEPreHTHAas, KOHBEPIeHTHas,
napaiensHast. HeoOpaTuMocTh 3BOIIOIMH

Bo3HUKHOBEHME U pa3BUTHE )XKU3HU Ha 3eMiie

JloHay4HBIE TPEACTaBICHUS O 3apOXKICHHUU >KM3HU. HaydHble rumore3bl BOZHUKHOBEHHS
JKA3HU Ha 3eMire: abuorenes u Ma"ncrepmus. Xumuueckas OBOJIIOIIHA. 9KCHCpI/IMCHTaJII)HOG
MOJTBEPKICHHE XUMHUYECKOM dBOIIONMK. HadanbHbie 3Tamnbl OHONOTHYECKOW IBOIOLNU.
I'unore3a PHK-Mupa. IlepBole kieTku u ux 3Boronus. @opMUpOBaHUE OCHOBHBIX TPYMII
XKHUBBIX OPTaHU3MOB

PaszButue xu3Hu Ha 3emiie no spam u nepuoaam. Katapxeit. Apxeiickast 1 mpoTepo30iickas
apel. [laneosoiickas 3pa u e€ mepuoabl: KeMOPUHCKWH, OPJOBUKCKHH, CHITYPHHCKHIA,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUI. Me3030iicKas spa U €€ NepuoJibl: TPUACOBBI,
FOPCKUH, MEJIOBOI.

KaitHo3olickass 3pa u €€ MEpHONbI: MMAaJCOTEHOBBIM, HEOTCHOBBIM, AHTPOIOTECHOBBIM.
XapakTepucTHKa KiIuMaTra M TeoJIOTHYecKHX mporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLHU
PacTUTENBHOTO M XUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHHi U >KMBOTHBIX. [losiBieHue,
pacIBET U BEIMUpaHHUE Py )KUBBIX OPraHU3MOB

Cucrema OpraHMYECKOro MUpa Kak OTpakeHUE 3BOMOLHMN. OCHOBHBIE CHCTEMATHUECKHE
CPYIIIBI OPTaHU3MOB

OBOJIIOLIMST  YEJIOBEKa. AHTPOMOJIOTHS Kak Hayka. Pa3Butue mpeacTaBlIeHUA O
MIPOUCXOXKICHUH YeJOoBeKa. MeToAbl M3ydeHHUs aHTpomoreHe3a. CXOACTBA W pa3iIUdMs
YeJIOBEKa U KUBOTHBIX. CHUCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.

HBwkymme cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHas W3MEHYMBOCTE H
€CTECTBeHHBI 0TOOp. OOIIECTBEHHBIN 00pa3 JKWU3HU, HM3TOTOBJICHHE OpPYAUN TpyAa,
MBITIICHHE, PEIb

2.5

2.6

3.1

OCHOBHBIE CTagUM M BETBH DSBOJIIOIHMH YEJIOBEKA: aBCTPAJONMUTEKH, YelIOBEK yMEIblid,
Yenosek mnpsamoxonamui, YenoBek HeaHaepranbckuii, Yemosek pasymubslii. Haxonxu
HCKOTAaeMbIX OCTAaHKOB, BpPEMS CYIIECTBOBAaHMs, OOJACTb paclpoCTpaHeHUus, 00BEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIHsI

UenoBeueckne packl. OCHOBHBIC OOJBIITHE pAaChl: €BPOICOUIHAS (€Bpa3miicKas), HErpo-
aBcTpajougHas (PKBaTOpHaibHAs), MOHTOJOWAHAs (a3maTcKo-amMepuKaHckas). UYepTs
MPUCIOCOOJIEHHOCTH MPEACTABUTENCH YEJIOBEYECKUX pac K YCIOBHAM CYLIECTBOBaHHUS.
EnuncTBO uenoseveckux pac. Kpuruka pacusma

OpraHu3mel 1 OKpysKarolias cpena

OKoOJIOTUs  KakK HaykKa. 38.}13‘11/1 n  pas3acibl  OKOJIOTHH. MCTO):[LI OKOJOIM4YCCKHUX
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HCCICIOBAaHUN. DKOJIOTHYECKOe MHPOBO33pPCHUC. CpCI[BI oOuTaHus OpraHU3MOB: BOAHAs,
HAa3€MHO-BO3aylIHAs, IOYBCHHAA, BHYTPHOPIraHU3MCHHAsA

3.2

33

Oxomorndeckne (aktopsl. Kiaccupukammsi 3KOJIOTHUECKHX (DAKTOPOB: aOMOTHUIECKHUE,
OMOTHYECKHE W aHTPOIIOTeHHBIC. J[eficTBHE SKOIOTHUECKIX ()AKTOPOB HA OPTraHU3MBI
AbGuotndecknie  (QakTOpBl:  CBET, TeMIeparypa, BIaXHOCTh. DoTomeproansm.
[IpucnocoOnennss OpraHu3MOB K JEHCTBUIO a0MOTHYECKHX (akTopoB. buonornyeckue
PHUTMBI

34

3.5

buotnueckue  dakropel. Buapl < OMOTHYECKHMX  B3aMMOJCWCTBUN:  KOHKYPCHIIMS,
XUITHAYECTBO, MapasuTH3M, MYTyalu3M, KOMMEHCAITU3M (HaxneOHMYECTRO,
KBapTHPAHTCTBO), aMCHCAIM3M, HEUTpanm3M. 3HAUCHHE OMOTHYECKHX B3aHMOICHCTBHIL
JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B TIPUPOIHBIX COOOIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTUKU TIOITYJIAIUH. OCHOBHBIE ITOKa3aTCIU nonyJjsAnuu:
YUCJICHHOCTDb, IINIOTHOCTb, POXKAACMOCTb, CMCPTHOCTL, MPUPOCT, MHUI'pPALU. I[I/IHEIMI/IK&
YHCJICHHOCTHU MOIYJIALINU U eé peryianud

Coo01ecTBa 1 YKOJIOTHYECKAE CUCTEMBI

CoobOmectB0  opranu3mMoB  —  OuoneHo3.  CTpyKTypel — OHOICHO3a:  BHIOBaf,
MIPOCTPaHCTBEHHas, Tpoduueckas (mumeBas). Buapl-momuHanThl. CBs3H B OMOIIEHO3€E

4.2

43

DKOJIOTHYECKHE CHCTEeMbI (dKochucTeMbl). IloHsATHE 00 3KOCHCTeMEe W OHOTrCOIICHO3E.
@OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: NPOIAYLEHTbI, KOHCYMEHTBHI, PEIYyLIEHTHI.
KpyroBopor BemiecTB 1 MOTOK SHEpTUU B 3KocucTeme. Tpodudeckue (MUILEBBIE) YPOBHU
skocucTeMbl. [lumesble nenu W ceTd. OCHOBHBIE IMOKAa3aTeNM IKOCHUCTEMBI: Ouomacca,
MPOAYKIHS. DKOJOTMYECKHE MUPAMUABL: IPOAYKIMH, YHUCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOPETYJIIAIMS, pa3BuTHe. CyKieccus

[IpupogHbpie SKOCUCTEMBL. ODKOCHUCTEMBI 03€p M PEK. DKOCUCTEMAa XBOHNHOrO WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE AKOCHCTEMBL. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBL. buomorudeckoe u
XO34HCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOO3IKOCHCTEM.

Buopaznoobpaszue kak dakrop yctoiumBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pa3Hoo0pa3us Ha 3eMiie

4.4

VYuenune B.U. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa onocdepsl. JKusoe
BemecTBO u ero ¢yHkuun. OcoOeHHOCTH OHOcdepsl Kak TIJI00AIBHOW 3KOCHCTEMBI.
JlnHaMudeckoe paBHOBecHe M oOpaTHasi CBsi3b B Omocdepe. KpyroBopoTsl BemecTts u
OMOrCOXMMHMYECKUE IMKIBI 3JIEMEHTOB (Yriiepoja, a30Ta). 30HAJbHOCTh OHUOCHEpHI.
OcHOBHbIE OMOMBI CYIIH

4.5

YenoreuecTBo B Onochepe 3emiin. AHTPONIOTeHHbBIE n3MeHeHusI B Ouocdepe. [nobanbHbIe
9KOJIOTHUECKHE TIPOOIIEMBI.

OcHOBa panMOHAIEHOTO YIPAaBIEHUs MPUPOJHBIMH PECypcaMH W WX HCIOJIh30BaHHE.
JocTmxeHuns: OMOJIOTHU M OXpaHa MPUPOIBI
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