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MHNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpammbl MO0 OMOJOTHH TEOPETHUECKYIO0 OCHOBY Ul ONpEAENeHHs IMOAXOJO0B K
(bopMHUPOBaHUIO cONEep)KaHUs yueOHOro mpeamera «buoNOTHS» COCTaBWIM: KOHUENTYalbHbIE MOJOXKEHUS
®I'OC COO o B3auMOOOYCIIOBICHHOCTH LEJNEH, COAepXkaHUs, Pe3ylbTaTOB OOy4YeHUs M TpeOOBaHUM K
YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB, IIOJIOKEHUS 00 OOIIMX LEeIsIX U MNPUHIUMNAX, XapaKTepU3YOLIUX
COBPEMEHHOE COCTOSIHME CHCTEMBI cpeaHero oobuiero obOpasoBanusi B Poccuiickoir Denepanuu, a Takxke
MOJIOKEHUST O croenuduke Ouosorny, €€ 3HAaYEeHUM B TMO3HAHUM JKUBOM MpHUpOAbl U oOecnedyeHuu
CYLIECTBOBaHMs ueloBe4YecKoro oOiiectBa. CoOrinacHO Ha3BaHHBIM IIOJIOKEHUSM, OIpPEesIEeHbl OCHOBHBIE
(GYHKIIMHM IpOrpamMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu AaéT npeacTaBiIeHue o LessaX, 00 o0uel crparerun o0y4yeHus, BOCIUTAHUS U
pa3BuUTHs O0OydYaroIIMXCS CcpeAcTBaMu YyuyeOHoro mnpenmera «buornorus», omnpenenser oOs3aTenbHOE
IIPEIMETHOE COJEpXKAHUE, €ro CTPYKTypy, PpaclpeleicHHe IO paslenaM M TeMmaM, PEKOMEHAYEMYIO
MOCJIEZI0BATEIBHOCTh M3Y4YEHMsI Y4EeOHOro Marepuaia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBsI3€H, IOTUKU 00pa30BaTeIbHOTO MPOLIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yYaroXxcsl.

B mnporpamme mno OHOJIOTMU TakXe YUYUTBHIBAIOTCS TpeOOBaHHA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM ¥ NPEAMETHBIM pe3yibTaraM oOydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BMJOB Y4eOHO-
MO3HABATEJIIbHON  JI€ATENbHOCTH/YUEOHbIX ~ AeMCTBUM  OOydaroluxcss IO  OCBOCHHUIO  COJIEp’KaHus
OMOJIOrNYecKOro 0Opa3oBaHusl.

B mporpamme mno Ouonoruu (10-11 «kmaccel, 0a30BbIi  ypOBEHb) pEAJNU30BAH PHUHIIMII
IPEEMCTBEHHOCTH B M3y4€HHM Ouojioruu, Ojarojgaps ueMy B Heill mpocMaTpHBaeTCsi HANpaBICHHOCTb Ha
pa3BUTHE 3HAHUM, CBSA3aHHBIX C (OPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHMPOBO33PEHHS, LI€HHOCTHBIX
OpUEHTAIMI JINYHOCTH, HKOJOTHYECKOTO MBIIUICHHS, IPEJICTaBIeHUH O 310poBOM oOpa3e >XKH3HU U
OepeXHBIM OTHOILEHHWEM K OKpyXaromeh mnpupoaHoil cpexe. I[loatomy Hapsgy ¢ HU3ydyeHUEM
00111e0M0OrMYeCKMX TEOpHUil, a TakkKe 3HAHMM O CTPOEHUM KMBBIX CHCTEM pPa3HOI'O paHra M CYIIHOCTH
OCHOBHBIX TPOTEKAIOIINX B HUX MPOIIECCOB B MPOTrpaMMe 10 OMOJIOTHU YAEICHO BHUMaHUE MCTIOIh30BAHUIO
MOJYYEHHBIX 3HAHUH B MOBCEIHEBHOM KU3HU U1 PELICHUs MPUKIIAAHBIX 3aj]a4y, B TOM YUCIIe: MPOPUIAKTUKN
HACJIC/ICTBEHHBIX 3a00JICBaHWI YEJIOBEKA, MEANKO-TEHETUYECKOTO KOHCYJIBTUPOBAHHSA, OOOCHOBAHUS
HKOJIOTHUECKU Le1ecO00pa3HOro TMOBEAECHUS B OKpyJKarolled MpUpPOJHOM cpele, aHajau3a BIMSIHUA
XO3SIICTBEHHOM J1€ATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOIHBIX U UCKYCCTBEHHBIX AKOCUCTEM. Y CUJICHHE
BHUMaHMA K T[PHUKJIAAHON  HampaBIeHHOCTH ydeOHoro mpeaMera «buonorusy»  mpoaMKTOBaHO
HEOOXOUMOCTbIO O00€CNe4YeHHs YCIOBHM JJii pelleHHs OJHOM U3 aKTyalbHBIX 3a4ay ILIKOJIBHOIO
Ouosoruueckoro o0Opa3oBaHus, KoTopas Ipenanojaraer (OpMUpOBaHHE Yy OOy4arolIMXcs CHOCOOHOCTH
aJanTUPOBAThCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOLLETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero o0miero oOpa3oBaHUs 3aHMMaeT BakHoe MmecTo. OHa obecrieuuBaeT
dopmupoBanue y 00ydarommxcsi NPEJCTaBICHUN O HAyYHOW KapTHHE MHpa, PaCHIUPsET U 0000IIaeT 3HaHUS
0 JKUBOMH Mpupoje, e€ OTIMYUTEIbHBIX PU3HAKAX — YPOBHEBOM OpraHU3alluK U 3BOJIOIMHU, CO3/1aET yCIOBUS
JUISA: TIO3HAHMS 3aKOHOB JKMBOW MpPHUPOIBI, (OPMHPOBAaHUS (YHKIIMOHAIFHOW TPAMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M 0€30IacHOT0 00pasa >KU3HH, SKOJIOIMYECKOI'O MBIIUIEHUS, [IEHHOCTHOIO OTHOIIEHUS K YKUBOU
IIPUPOJIE U YETIOBEKY.

Bosbioe 3HaueHue OMONIOTHS MMEET TAaKKe I PELIeHHs BOCIMTATENbHBIX M Pa3BUBAIOLIMX 33734
cpenHero ooIiero oOpa3oBaHusl, COMMATN3AUU 00yJarommxcs. M3yueHne OMOIoruu 00ecIedynBaeT yCIOBUS
JUis (POPMHUPOBAHUS MHTEIIEKTYAIbHBIX, KOMMYHUKAI[HOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM
KyJbTYpbl, CIIOCOOCTBYET MHTErpaluy OWOJIOTMYECKUX 3HAHMM C MPEJCTABICHUSMU U3 APYTUX Y4eOHBIX
NpeIMETOB, B YaCTHOCTH, (U3MKHM, XMMHMHU U reorpaguu. Ha3zBaHHbIE MNOJOXKEHHS O NpeIHA3HAYCHUU
yueOHOro mnpeaMmera «bBHOJOTHS» COCTAaBWIIM OCHOBY JUISL OIpENENeHHs TOAXOIOB K OTOOpy W
CTPYKTYPHUPOBAHUIO €T0 COJIEepKaHMsl, IPEACTABICHHOr0 B IporpaMmMme o OHOJIOTHH.

Ot6op coxepxkanusa ydebHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3UIUN
KyJIbTypOCOOOpPa3HOro MOJX0/a, B COOTBETCTBUU C KOTOPHIM OOyyaroliuecs: JOJDKHbI OCBOMTHh 3HAaHUS U
YMEHUs1, 3HaUUMBbIe 7151 (POPMHUPOBAHUS OOIIEH KyJIbTYpPHI, ONPENENIAIONINe aIeKBaTHOE MOBEICHUE YeTI0BEKa
B OKpY’Karolle MpupoJHOi cpezie, BOCTpeOOBaHHBIE B TOBCETHEBHOM JKU3HU U MPAKTUUECKOMN NESTETbHOCTH.
Ocoboe MecTo B 3TOW CHCTEeME 3HAHHWH 3aHMMAIOT JIEMEHTHI COJEpIKaHUs, KOTOPBIE CIyKaT OCHOBOH st
(GopMHpOBaHUS TPEACTABIEHUII O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa M IIEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX IT'yMaHU3AIIUN OMOJIOTMYECKOTO 00pa30BaHUsL.

CrpyKTypupoBaHHME COJEpXkKaHUsA y4yeOHOro MaTepuaja B MporpaMMme Mo OMOJOIMM OCYIIECTBIEHO C
y4€TOM TPHOPUTETHOTO 3HAYCHHUS 3HAHUU 00 OTIMYUTENBHBIX OCOOCHHOCTSIX J>XHBOW MPHPOIBI, O €&



YPOBHEBOI OpraHU3alluy U SBOJTIONNUA. B COOTBETCTBHH C 3TUM B CTPYKType y4eOHOTO mpeameTa «bromorus
BBIJICTICHBI CJICAYIOIINE COAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToapl HAyYHOTO TMO3HAHH,
«Knerka kak Owosormueckass cuctemMa», «OpraHusM Kak Ouosiormueckass cucrema», «Cucrema wu
MHOT000pa3ne OpPraHu4eCKOro MHUpPa», «IBOJIONUS XKHUBOW MPHUPOIBD, «IKOCHCTEMbl U MPHUCYIIHE UM
3aKOHOMEPHOCTI.

Lenp uzydyenust yuebHoro mpeamera «buonorus» Ha 6a30BOM YPOBHE — OBIAJIEHUE OOYYAOIIMMHUCS
3HAaHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpPTraHM3AIMH >KUBBIX CHCTEM PAa3HOTO paHTa M NMPUOOpETCHHE
YMEHHUH HCIONIb30BaTh 3TH 3HAHUA AJI TPAMOTHBIX JACHCTBUII B OTHOIICHHWU OOBEKTOB YKUBOU MPHUPOABI U
PCIICHUS PA3IMYHBIX )KHU3HCHHBIX MTPOOIIEM.

Joctrxenne nenu uzydeHusi yueOHoro npeamera «buomorus» Ha 6a30BOM ypoBHE oOecredunBacTCs
pEIIeHUEM CIIEIYIONINX 3aa4:

OCBOCHHE OOYyYalOlIUMUCS CHUCTEMbl 3HAHUW O OHOJOTHYECKMX TEOpHUSIX, YUYEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWjaxX, CIyXallUX OCHOBOM s (OpMUPOBAHUS MPEACTABICHHUN O
€CTECTBCHHO-HAYYHONH KapTUHE MHpa, O METOAaX HAay4YHOTO I[IO3HaHUS, CTPOSHUU, MHOT000pa3uu U
OCOOCHHOCTSIX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alli{, BBIJAIONIMXCS OTKPBITHSAX M COBPEMEHHBIX
UCCIIEIOBaHMIX B OMOJIOTHY;

dbopMupoBaHKE y 00YUAIOIINXCS MO3HABATEIBHBIX, HHTEIJICKTYAIbHBIX M TBOPUYECKUX CITIOCOOHOCTEHN B
MPOIIECCE aHAIM3a TAHHBIX O MYTSAX Pa3BUTHs B OMOJIOTHH HAYYHBIX B3IJISJIOB, UACH U MOAXO0/IOB K U3YUYEHHUIO
JKUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aINN;

CTaHOBIIEHUE y OOydYarommxcsi o0mend KyIbTyphl, (yHKIIMOHATFHOW TPAMOTHOCTH, Pa3BUTHE YMEHHMA
OOBSICHATh W OILIEHWBATH SIBJICHHUS OKPYXKAIOIIETO0 MHUpPA JKUBOW MPUPOJLI HA OCHOBAaHWUW 3HAHUH M OIBITA,
MOJTyYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHHEe y OOYyYAIOIIUXCS YMEHHMM WIUIFOCTPUPOBATH 3HAYEHWE OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKOH  JEATeTbHOCTH 4YENOBEKa, pa3BUTHH COBPEMEHHBIX MEIWIIMHCKUX TEXHOJOTHA U
arpoOMOTEXHOJIOTHA;

BOCIIUTAaHHUE YOSKIEHHOCTH B BO3MOXKHOCTU MO3HAHUS YEIOBEKOM XUBOUW MPUPOJIBI, HEOOXOIUMOCTH
OCepe)XKHOTO OTHOIICHHWSI K HEH, COONIOJCHUS JSTUYCCKUX HOPM TMPU TPOBEIACHUH OHOJOTHUECKUX
HCCIICIOBAHUI;

OCO3HAHUE IIEHHOCTU OMOJOTUYECKUX 3HAHUM JJIS TTOBBIIICHUS] YPOBHS SKOJIOTUYECKON KYJIbTYPBI, IJIs
(dbopMUPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMCHCHNUE TPHOOPETEHHBIX 3HAHUN M YMEHUH B TIOBCEIHEBHOU JKU3HH JUISI OICHKU TOCIIEACTBHMA
CBOCH NIeATENHHOCTH MO OTHOIICHHIO K OKpY’Kalolled cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHME U
coOroicHIE Mep MPOQPIIAKTHKY 3a00ICBAHHIA.

B cucteme cpennero obuiero oopasoBanus yueOHbIN npeameT «buonorusy, ulyudaemslii Ha 6a30BOM
YPOBHE, SBJISIETCS] 0053aTEIBHBIM YYCOHBIM MTPEAMETOM.

Jnst u3yuenus: 6uonoruu Ha 6a30BOM YpOBHE CpelHero ooiiero oOpa3oBaHusi OTBOAUTCA 68 4acoB: B
10 knacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKHUMHU U IPYTHMHU €CTECTBEHHBIMU
HaykamH, (uinocoduel, 3TUKOW, 3CTETUKONM M mpaBoM. Ponb Ouonorun B (popMHpPOBAHMM COBPEMEHHOMN
Hay4YHOH KapTUHbI Mupa. CucTtemMa OHMOIOrHYecKHX HayK.

Metoapl 1o3HaHUS KUBOW NpupoAbl (HaOJIOAEHHE, HKCIEPUMEHT, ONKMCAHHWE, HW3MEpPEHHE,
KJaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [lx. Yorcon u @. Kpuk.

Tabmuip! U cxeMbl: « MeTo/Ibl TO3HAHUS )KUBOW IPUPOJIBD.

JlabopaTopHbIe U IpaKTHYeCKHe PadOThI:

[TpakTnueckass padora Ne 1. «Mcnonb30BaHue pazIU4HBIX METOJOB IPU M3YyUYEHUU OHOJIOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHA.



Kupble cuctembl (OMOcHCTEMBbI) Kak MpeaMeT u3yuyeHus Ouosornu. OTiIuYMe SKUBBIX CUCTEM OT
HEOpPraHUYECKON MPUPOBI.

CaoiicTBa OmocucteM M HX pa3HoOOpasue. YPOBHU OpraHu3alMl OHOCHUCTEM: MOJIEKYJISIPHBIM,
KJICTOYHBIN, TKAHEBBIM, OpPraHU3MEHHBIN, MOMYISAINOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOTEOIICHOTHYECKHIA),
ouocdepHsbIil.

JdemMoHCcTpaumuu:

Tabnuns! U cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HI», « Y POBHU OpraHU3aUH KUBON IPUPOIBI».

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. XMMHYECKHUI1 COCTAB U CTPOCHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XHMMHUYECKUE 3JIEMEHTHI: MaKpPO3JIEMEHTBbI, MUKpPO3JeMEHTh. Bona u
MUHEpPAJIbHbIE BELIECTBA.

@OyHKIMM BOABI U MUHEPAJIbHBIX BellecTB B KieTke. [lognepixkanue ocmoTrueckoro 6anaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpBI OenikoB. HezameHumble 1 3aMeHUMBbIE
AMHHOKHUCIIOTHI. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJIeKyJsbl (IEpBUYHAS,
BTOpUYHAsl, TPETHUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUUECKHe cBoicTBa OenkoB. buonornueckue
¢byHKLINU OENKOB.

depMeHTHl — OMoONIOrHYecKre Karanu3atopbl. CTpoeHue ¢depmMeHTa: aKTUBHBIM LIEHTP, CyOCTpaTHas
cneunpuynocts. Kopepmentsl. Buramunsl. OTinuns pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOpPOB.

YraeBoabl: MOHOCaxapu bl (TJIFOKO3a, pubo3a U JI€30KCHpUO03a), Aucaxapuisl (caxaposa, JaKkTo3a) U
noJucaxapuabl (Kpaxmai, TJIHMKOTeH, 1eJuTio103a). buonornueckue GpyHKIUM yTiIeBOOB.

Jlununer:  Tpurmuuepuasl, ¢Gocoaunuapl, crepouabl. ['uapoguibHO-rUAPOPOOHBIE  CBOMCTBA.
buonornueckue ¢pynkuuu nunuoB. CpaBHEHHE YIIIEBOJIOB, OSIKOB M JUIUOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunosbie kucnotsl: JJTHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHUCI0T. CTpoeHue u
¢ynkuun JJHK. Ctpoenne u pynkuun PHK. Buast PHK. AT®: ctpoenue u pyHKIUM.

Huronoruss — Hayka o kjeTke. Kierounass Teopus — mpumMep B3aUMOJACUCTBHUS UAeH U (DaKTOB B
HAy4YHOM ITIO3HAaHUU. METO/bl N3yUEHUs KIETKH.

Knerka kak menoctHast skuBasi cuctema. OOImue Mpu3HAKK KJIETOK: 3aMKHYTasl HapykHas MeMmOpaHa,
monekyibl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oelka.

Tunsl KIETOK: dyKapuoTH4ecKass U IMpokapuotuyeckas. OCOOEHHOCTH CTPOEHHSI MPOKAPUOTUYECKOU
kiaetku. Kietounas crenka Oaxtepuil. CTpoeHue -SyKapHOTHUECKOM kieTkd. OCHOBHBIE OTIWYHUSA
pacTUTEIbHOU, )KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TTIUKOKAJIUMKC, UX (GyHKuuuU. [lnazmaTruueckas
memOpaHna, e€ cBoiicTBa u ¢yHkuuu. [luromnazma u e€ opranouasl. OHOMEMOpaHHBIE OPTraHOUIBI KJICTKU:
OIIC, anmapar ['onbmxu, nu3ocomsl. IloayaBTOHOMHBIE OpPraHOMIbBI KIETKH: MUTOXOHIPHHM, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHAPHUIA U TacTu. Buasl mmactiua. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI,
KJIETOYHBIN LEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKHA. DYHKIIMHM OpraHOUJO0B KJIETKH. BKiroueHusl.

SAnpo — perynsTopHbslii LeHTp KieTku. CTpoeHue sapa: sjepHas 000jl0uKa, KapuoIuia3mMa, XpoOMaTuH,
AIPBILIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®pauknun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XUMUYECKUX DJJIEMEHTOB B HEXKHMBOM mpupopae», «PacnpeneneHue
XUMHYECKHX 3JIEMEHTOB B JKUBOH IPUPOLIEN.

Tabmuuel u cxemsl: «llepuonnueckas Tabmuna XUMHYECKHUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbD», «buocunrtes Oenka», «CtpoeHue Moinekynsl Oenka», «CtpoeHue ¢epmeHTa», «HykinenHoBble
kucnotel. JIHK», «Crpoenne monexkynsl AT®», «CrtpoeHue 3ykapuoTH4YeCKOW KieTku», «CTpoeHue
KUBOTHOM KIETKW», «CTpOE€HHE paCTUTEIbHOW KIETKW», «CTpoeHHe NpPOKAPUOTUYECKON KIETKHY,
«CTpoeHue syipa KIeTKW», «YTIAEBOABD, «JIUumuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHHE JUIsl MpPOBEIEHHs HaOMIONEHUM, U3MEpeHMH,
HKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

JlaGopatopnast padora Ne 1. «M3ydyeHune KaTaJUTHUECKOW AKTUBHOCTH (EpMEHTOB (Ha mIpuUMepe
aMHJIa3bl WM KaTanasbl)».



JlaGopatopnast pabora Ne 2. «l3ydeHue cTpoeHHUs KIETOK PACTEHWH, KMUBOTHBIX M OaKTepUi MO
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX ONUCaHUEY.

Tema 4. /KuzHenesATeJIbHOCTD KIETKH.

OOMEH BemIeCTB, WIM METa0oJMU3M. ACCUMWIAIUSA (IUIACTUYSCKHH OOMEH) W JAMCCUMUIISIUS
(oHEepreTUYecKuid OOMEH) — JBE CTOPOHBI €IMHOTO Tpollecca MeTaboim3Ma. Poilb 3aKOHOB COXpaHEHUS
BEIIECTB ¥ SHEPIMH B IOHUMAaHUU METa00I13Ma.

Tunsl oOMeHa BewecTB: aBTOTPOQHBIN U rerepoTpodHblid. Pons gepMeHTOB B 0OMEHE BEIECTB U
IIPEBPALCHUH SHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TemMHOBas (¢a3bl (porocuHreza. Peaknuum ¢orocunreza. DdPekTUBHOCTH
dorocunTe3a. 3HaueHue (GoTocuHTE3a I KU3HM Ha 3emie. BiusHue ycinoBuii cpelbl Ha (OTOCHHTE3 U
C1ocoObI OBBIIIEHUSI €0 MTPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMiie.

OHepreruyeckuii 0OMeH B KJeTKe. PaciienyieHue BenecTs, BbICICHUE U aKKyMYJUPOBaHUE SHEPTUU B
KJIETKe. DTarbl SHepreTudyeckoro oomena. I'nmukonus. bpoxxenue u ero Buabl. Kucinoponnoe okucienue, win
KJIeToyHoe Jbixanue. OkucnutenbHoe GochopunupoBanue. IPHEeKTUBHOCTh SIHEPIETUYECKOTr0 OOMEHa.

Peakiun matpuuHoro cuntesa. l'eHernueckas undopmamus u JIHK. Peanuzauus renernueckoit
uHpopMaluu B KieTke. ['eHeTmueckuil koa M ero cpoicTBa. TpaHckpunuus — mMaTpuuHblii cuHte3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKHCIOT. Poibp pubocom B
OunocuHTe3e Oenka.

Hexnerounsle ¢opmbel xu3Hu — Bupychl. Hctopus otkpbiTus BupycoB (/. M. HBaHoBckwuii).
Oco0OeHHOCTH CTpOEHUs! M JKU3HEHHOIo IMKia BUpycoB. bakrepunodaru. bonesHu pacteHuil, KUBOTHBIX U
4eJIOBEeKa, BbI3bIBaeMble BUpycaMmu. Bupyc nmmyHoxaedunura yenoseka (BUY) — Bo3Oyaurens CIIN/a.
OOpatHasi TpaHCKpUIIMsS, peBepraza U uHTerpasa. llpopunakThka pacnpoCTpaHEHUs BUPYCHBIX
3a00J1eBaHU.

JdemoHcTpaumMu:

[Toprpetsr: H. K. Konsios, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: « Tunel mutanusy, «Metadomu3zm», « MUTOXOHIPUST», « IHEPTETUUECKUIT 0OOMEHY,
«Xnoporutacty, «®Porocuntesyn, «Crpoenue [AHK», «CrpoeHne u QyHKUMOHUpOBaHHE TIeHay, «CHHTE3
Oenka», «['enernueckuil kog», «Bupyce», «bakrepuodarn», «CTpoeHHE M JKU3HEHHBIM LMK BUpYyca
CIINa, 6akrepuodaray, «Permmkanus JHK».

OGopynoBanue: moxaenu-antuinkanuu «Yasoenue JHK wu Tpanckpunmus», «buocunres Oenkay,
«Ctpoenue knetkn», moaens crpykrypst JHK.

Tema 5. PazMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii MK, WK JKU3HEHHBIN LUK KieTku. MHTepdasza u muros. Ilponeccel, nporekaromiye B
uHTepdaze. Permukamnus — peakius matpuanoro cuaresa JJHK. Ctpoerne xpomocoM. XpoMOCOMHEII Habop
— Kapuotun. JIMIUIOMAHBIM U ramIouJHbIl XpOMOCOMHBIE HaOOpbl. XpoMaTu bl LluTomornuyeckue OCHOBBI
Pa3MHOXKEHUS U MHAUBUIyaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Jenenne xnerkn — muto3. Craguum murosa. [Iponecchl, mpoucxoasaiue Ha pa3HbIX CTaJusAX MUTO3a.
buonornyecknii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

®opMbl pa3MHOKEHHSI OpraHU3MOB: O€cIojioe U 1osioBoe. Buapl 6ecrnonoro pasMHOXKEHUS: JEJIEHUE
Ha/IBO€, IIOYKOBAaHME OJHO- W MHOIOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEreTaTUBHOE pPa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €TI0 3HAUEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTINYHUSA OT OECIoI0ro.

Meiio3. Craguu wmeitosza. Ilponecchl, mpoucxopsmue Ha cTaausx Mmenosa. [loBegeHue xpomocom B
Mmerose. Kpoccunrosep. bruonornuecknii cMbICa M 3HaYEHUE MEH03a.

["amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10/10BBIE JK€TI€3bI: CEMEHHUKU U
AnYHUKH. OOpa3oBaHME U PA3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u 1, AHIEKIIEeTKa) — CIEpMaTOreHe3
u oBoreHe3. OcoOOEHHOCTH CTPOCHHUS SHIEKIETOK U criepMaro3on1oB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (dMOpHOreHe3). OTarbl
SMOPHOHAIFHOTO pa3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JApPOOJIGHWE, TacTpyJSUs, OpraHOTeHe3.
[ToctamOpuoHanpHOE pa3BuTHE. THIMBI MOCTIMOPHUOHAIBHOTO PAa3BUTHA: MPAMOE, HENpsMOe (JMUYMHOYHOE).
Bnustaue cpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u passutue pactenuil. OHTOreHe3 IBETKOBOTIO PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JleMoHCcTpanum:



Tabmupl u cxembl: «DOpMBI pa3MHOKEHUST OPTaHU3MOBY, «JIBOWHOE OIJIOIOTBOPEHHE y IIBETKOBBIX
pacTeHuii», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenue kietku Oaktepuii», «CTpoeHHE MOIOBBIX
KJIETOK», «CTpoeHne XxpoMocomby, «Knetounstit mukiy, «Permmukamus JJHK», «Mutosy, «Meito3y, «IIpsmoe
1 HEeMpsIMOe pa3BUTUEY», «['ameTorenes y MiIeKONUTAOIIUX U YeoBeKa», « OCHOBHBIE CTaIUN OHTOTEHE3a.

O6opynoBaHe: MUKPOCKOI, MHKpompenapaTtsl «CrepMaTo30U/bl MIIEKOMUTAIOMIET0», «SileKieTka
MJIEKOonuTaroero», «Kapuoknnes B KieTKax KOpellka JyKa», MarHUTHash MOJeNb-anmuikanus «Jlenenue
kietkn», moaenb JJHK, monens meTada3Hoii XxpOMOCOMBI.

JlabopaTopHbIe U NpaKTHYeCKHe PadOThI:

JlaGopatopnast pa6ora Ne 3. «HaOmromenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

JlaGopaTtopnast pabota Ne 4. «3yueHnne CTpOeHHsI MOJTOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Ipenver u 3amaum renetuku. Mcropus pa3Butus reHeTukd. Ponb muronoruu M 3MOpHOJIOTUMU B
CTaHOBJICHUU T'€HETUKHU. BKI1ag poccuiicKuX 1 3apy0eKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTOIbl TeHETUKU
(rubpUI0IOTUYECKU, IMTOI€HETUYECKUI, MOJIEKYJIIpHO-TreHeTHuYecKui). OCHOBHbIE T€HETUYECKHE TTOHATHSI.
['eneTnueckasi CHMBOJIMKA, UCIIOJIb3yEMAsi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacJIe[JOBaHMUsI TMPU3HAKOB, YycTaHoBJIeHHble [. Menaenem. MoHorubpuaHoe
CKpellMBaHue. 3aKOH eJUMHOoO0Opa3us TruOpuIoB mnepBoro nokojeHus. IlpaBuno momuHHMpoOBaHUs. 3aKOH
paciuerieHust Mpu3HakoB. [ 'nnores3a unctorsl rameT. [lonHoe 1 HeMoJIHOE TOMUHUPOBAHHE.

JurubpunHoe ckpeuiyBaHue. 3aKOH HE3aBHUCHMOIO HaclieIOBaHMs MpU3HAKOB. lluToreHernueckue
OCHOBBI JIUTHOPUAHOTO CKpEIIMBAaHMS. AHaIM3UpYIOLlee CKpeluBaHue. Vcnonb3oBaHue aHaIU3UPYIOLIErO
CKpELMBaHMS ISl ONIPEICJIEHUs] TEHOTHUIA OCOOH.

CueruieHHOe HaclieqoBaHue npusHakoB. Pabora T. Moprana mo CIETUICHHOMY HAacleJJOBaHUIO T€HOB.
Hapyuienue cuenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpHsl HACJIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'enetnka mona. XpOMOCOMHOE ONpeAeNeHHWe IMoia. AYTOCOMBI U MOJIOBBIE  XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnenoBanue npru3HAaKoB, CLHEIJIEHHBIX € TIOJIOM.

N3menunBoCcTh. Buabl H3MEHUMBOCTH: HEHACJIEACTBEHHAss M HacleACTBEHHad. Ponb cpeabl B
HEHACJICICTBEHHON M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(PHUKAIMOHHON W3MEHUYMBOCTH. BapuanmoHHBIN
psn U BapuauuoHHas Kpuas. Hopma peakuun npuzHaka. KonnyecTBEHHbIE U KaU€CTBEHHbIE TPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAU(DUKAITMOHHOW U3MEHYMBOCTH.

HacnencTBennasi, wiM reHOTUNHWYECKas, W3MEHYUBOCTh. KoMOWHATHMBHAS W3MEHUYMBOCTHb. Meio3 u
MI0JIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHON M3MEHYMBOCTH. MyTanmoHHasi n3MeHUInBOCTh. Kiaccudukanus
MYTallUii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuid. MyTareHHbsle (pakTopbl. 3aKOH
TOMOJIOTMYECKHUX PSAIOB B HacAeACTBEHHOM n3menunBocty H. 1. BaBunosa.

BuesaepHast HaCI€ACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA: T'€HEAJOTUUYECKH,
ONMU3HELOBBIA,  IMTOTCHETUYECKUI, OMOXMMHYECKUN,  MOJEKyIspHO-TeHeTuueckuii.  CoBpeMeHHOE
OIpe/IeNIEHuEe T€HOTHUIIA: TIOJHOT€HOMHOE CEKBEHHUPOBAaHUE, N€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIbIO
[TI[P-ananu3a. HacnencTBeHHble 3a00JeBaHUS YelOBEKa: I'eHHbIE O0JIe3HH, OOJE3HU C HACleJICTBEHHOU
IIPEIPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Oosne3Hu. ComaTuyeckue U reHepatuBHble MyTauuud. CTBOJIOBBIE
kieTkd. [IpuHIMNIBL 310poBOTO 00pa3a KHU3HH, AUArHOCTUKU, MPOQPHUIAKTUKH W JICYCHUS TE€HETHYECKHX
OonesHeil.  MenUKO-reHeTHYeCKOe  KOHCYJIbTHUPOBAaHUE.  3HAUEHUE  MEJUIMHCKOM  TE€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHEeTHYECKHUX 3a00JIeBaHUN YeoBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxo, H. B. Tumodeer-Pecorckmii, H.
N. BaBuiios.

Tabnunpel U cxembl: «MOHOTHOPHUIHOE CKpEIIMBAaHME W €ro IUTOTeHEeTHYecKas OCHOBa», «3aKOH
pacuieryieHuss ¥ €r0 HUTOTeHETHYeCKass OCHOBAY, «3aKOH YMCTOTHI rameT», «J{uruOpuaHoe CKpelnuBaHue,
«llutonoruueckue OCHOBBI AUTHOPUIHOTO CKpelIMBaHus», «Melo3y», «B3anMoaelcTBre aieNbHBIX TEHOBY,
«['eHeTnueckne KapThl pAcTEHHMM, JKMBOTHBIX M ueJoBeKka», «l'eHeTuka 1mosa», «3aKOHOMEPHOCTH
HACJIEJA0BaHMS, CLEIUICHHOrO ¢ MojoM», «KapuoTumbl yemoBeKa W JKUBOTHBIX», «BHIbl M3MEHYMBOCTHY,
«MomudukanonHas H3MeHUUBOCThY», «HacnemoBanme pesyc-¢pakropa», «l'eHeTMKa TpymHm KpOBUY,
«MyTanoHHas U3MEHYUBOCTBY.



O6opynoBaHnue: MO/IeTH-aNTIINKAIUU «MonorubpuaHoe CKpeIIUBaHHey, «Hemnonnoe
JOMUHHUpOBaHUEY, «urndpuaHoe ckpemunBanue», «llepekpéct XpoMocoM», MUKPOCKOI W MUKpOIIpenapar
«JIpo3oduna» (Hopma, MyTaruu (HOPMBI KPBUTBEB U OKPACKU Teja), repbapuit «I"opox MOCEBHOM.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPEITMBAHUS
y Ip0o30(HIIbl HAa TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnast pabora Ne 6. «M3ydyenne MOAM(PUKANMOHHOW HM3MEHYMUBOCTH, TIOCTPOCHHE
BapHallIOHHOTO psifia U BApUALIMOHHON KPUBOI.

Jlaboparopnas padota Ne 7. «AHanu3 MyTauui y 1po30¢uiabl Ha TOTOBBIX MUKpOIMpEnapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipolecc. 3apoXKACHHUE CeNeKIMU U aoMectukauusa. Yuenue H. M. BaBunosa o
LEHTpax MPOUCXOKICHUSI U MHOTooOpasusi KyJbTypHbIX pacTeHui. LIeHTpbhl NmpOMCXOXKIEHUS JAOMaITHUX
KUBOTHBIX. COPT, OPOIA, IITAMM.

CoBpemeHHbIE METOJbl CeNeKUUU. MaccoBblii U MHAUBUIYaJIbHBIH OTOOpPHI B CEJNEKIMH PACTCHUH U
KHUBOTHBIX. OLlEHKa OJKCTepbepa. bIM3KOPOJACTBEHHOE CKpeIlMBaHWE — WHOpUAMHI. YucTas JIUHMSL.
CkpeuuBanue 4UCTBIX JHMHUNA. ['erepo3uc, wnmu rubpuanas cuna. HepojcTBeHHoe cKpeniuBaHUEe —
ayrOpuaunr. OrtnanéHHas rubpuamszanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W IOJy4YeHHE
NOJUIUIONAOB. JIOCTHKEHUSI CEJIEKIIUU PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib NpOU3BOACTBA. ['eHHas MHXKeHepHs. DTamlbl CO3AaHUS PEKOMOMHAHTHOMN
JHK wu TtpaHcrenHsix opranu3moB. KiietouHass unxkeHepus. Knerounele KyabTypbl. MHKpPOKIOHAIBHOE
pa3MHOKeHHE pacTeHui. KiOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMICTBEHHBIX OPIaHHU3MOB.
Oxonorudeckue U studeckue npodnemsl. MO — renerndyecku MoauGUIUPOBaHHbBIE OPTaHU3MBI.

JlemoHCcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmunel U cxembl: KapTta «LIeHTpBI MPOUCXONKACHHUS U MHOTOOOpPa3Usl KyIbTYpHBIX PACTEHUI»,
«ITopoas! ToMalIHUX )KUBOTHBIX», «COpTa KyJbTYypHBIX pacTeHuil», «OTnanéHHas rudpuauzanus», «Padorsl
akagemuka M. @. MBanoBay, «llomummonaus», «OO0beKThl OHOTeXHONOTHN», «KIeToOuHbIE KyIbTyphl U
KJIOHHpOBaHHe», « KoHCTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOM).

O6opynoBaHue: MyJSKH IUIOAOB M KOPHEIUIOAOB AHUKHX (POPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTECHUS.

JlaGopaTopHble U NpaKTH4YecKue padoThl:

Oxckypeusi «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PACTEHUM U KUBOTHBIX (Ha CEJEKLNOHHYIO
CTaHIMIO, IJIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[Ipennochbliku BO3HUKHOBEHUS HBOJIIOLMOHHOW TEOpUHU. OBOJIIOLIMOHHAS Teopuss U €€ MecTo B
ouonorun. BnusiHue 3BOIIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BojitonuHd. [lameoHTonornyeckue: IMOCHIENOBATEIbHOCTh IOSIBJICHUS BHJIOB B
MaJICOHTOJOTHYECKON JIeTOMHCH, nepexoanbie Gpopmbl. buoreorpaduueckue: cxoacTBo u paznuuue hayH u
(b0p MaTepUKOB U OCTPOBOB.

DOMOpUONIOrHYecKre: CXOJCTBA M pa3Nuyusi SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AQHATOMUYECKHE: TOMOJIOTHMYHbIE, AaHAJOTUYHbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyJIIpHO-
OMOXMMHMYECKHE: CXOJCTBO MEXaHHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OIMUYECKHUX IMyTeH y Bcex
OpraHU3MOB.

OpomounoHHas teopus Y. Jlapsuna. IIpenmnoceuiki BO3HMKHOBEHHUS AapBUHU3MA. [[BHKyIIMe CHIIbI
HBOJIIOIMH BHJIOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE MPH OIPAaHHYEHHOCTH PECYPCOB, HEOTPEAEIEHHAS
W3MEHYHMBOCTH, 00ph0a 3a CYIIECTBOBAHHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckast Teopus 3Bostonnu (CTI) u €€ 0CHOBHBIE TIOJIOKESHHUS.

MukposBontonus. [Tonynsanus kak eIMHNLa BU1a U SBOJIFOLIUU.

JBmxymue cuitbl (pakTOpbl) SBOJIONHMK BHIOB B MpUpoae. MyTallMoOHHBIN Mporiecc 1 KOMOWHATUBHAS
M3MEHYUBOCTD. [lomysiiioHHbIe BOTHBI U Ipeiid reHoB. M3omsamus 1 MUTpanus.

EcrecTBenHsblit 0TOOp — Hanpasisonmii hakrop 3Bororuu. opMbl €CTECTBEHHOTO 0TOOPA.



[TprcnocoO0IeHHOCT, OpPraHu3MOB KakK pe3ysnbTaT H3BoJoUMU. [Ipumepsl mnpucnocobiieHudt y
Opranu3MoB. ApoMopd03bl U UIH0AAANITALIUH.

Bun u Bumoo6paszoBanme. Kpurepuu Buma. OcHoBHBIE (hopMBI BHI000pa3oBaHms: reorpaduyeckoe,
IKOJIOTHUYECKOE.

MaxkposBomornus. @opmbl 3BOTIOLUE: (pUeTHYECKasi, AUBEPreHTHAs, KOHBEPIeHTHas, MapaiebHasl.
HeoOpaTMOCTh 3BOJIOIUH.

[IpoucxoxaeHue OT HecHeUalIW3UpOBaHHBIX MpeakoB. [Iporpeccupyromas crenuain3amms.
AnantvBHas paauanus.

JdemoHcTpanuu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, D.
Mironnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTHEe OpraHM4eckoro Mupa Ha 3emie», «3apoAbIIIU I[O3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0psObI 3a cyuiecTBoBaHHE», «EcTecTBeHHBII 0TOODPY,
«MHoroo6pa3ue copToB pacTeHui», «MHoOroodpasue mnopoja >KUBOTHbIX», «llomymsuum», «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdosb», «Wanoamantauun», «OOwmwas npereHepauus», «JIBuxyume cuibl
sBomtonmny», «Kapra-cxema wmapmpyta mnytemectBus Y. [lapBuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucmocobeHHOCTh OpPTaHU3MOBY, «"eorpaduueckoe BH1000pa30BaHKE, «IKOJIOTUYECKOE
BU000pa30BaHUE».

O6opyioBaHMe: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU OKPACKH, HAOOp IUIOJOB U CEMSH,
koyiekust «IlpuMepbl 3alIUTHBIX MPHUCIIOCOONEHUH y >KMBOTHBIX», MOjedb «OCHOBHBIE HalpaBICHUS
ABOJIIOLIUNY, 00bEMHas Mojieb « CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Koiekius «PopMbl COXPaHHOCTH MCKONAEMBIX >XUBOTHBIX U
pacteHuii», mozenp ammmkanus «llepekpéct xpomocom», BiaxkHble mpemnaparbl «Pa3BuTue HacCEKOMOro»,
«Pa3Butune narymkmu», MUKporpenapat «Jlpo3zoduia» (HopMma, MyTaiuu GOpMbI KPBUIBEB U OKPACKH TETA).

JlabopaTopHble U IpaKkTHYeCKUEe PadoThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUOB 11O MOP(HOIOTUYECKOMY KPUTEPUIOY.

JlaGopatopnast padora Ne 2. «Omnucanue NPUCTIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HU Ha 3emure.

JloHayuHble NpeACTaBiICHUS O 3apOKJICHUU >KU3HU. HayuHble runmoTe3bl BOSHUKHOBEHHMS KU3HHM Ha
3emiie: abMOreHe3 U MaHCHepMHUs. XUMHUUECKasi SBOMIONMS. AOGUOTeHHBIH CUHTE3 OPraHUYECKUX BELECTB U3
HEOPraHWYECKHX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKOW »sBomonud. HauvanbHble »Tamsl
ouonoruueckoit sBomonuu. I'unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYpP U BOZHUKHOBEHUE
npoTokJIeTKH. [lepBble KIIeTKH 1 UX 3BOMOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o spaM W nepuogaMm. Karapxeil. Apxeilickas W MPOTEPO30MCKasi dPHI.
[Taneosoiickas spa u e€ mepuoAbl: KEeMOpPUNCKUN, OpPJOBUKCKUN, CHIYPHUICKUHM, JIEBOHCKHU,
KaAMEHHOYTOJIBHBIM, IIEPMCKHUH.

Me3so3olickas 3pa 1 € nepuoibl: TPUACOBbIN, OPCKUMA, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajJeoreHOBbIA, HEOr€HOBBIM, aHTPOIIOT€HOBBIH.

XapaKTepuCcTUKa KJIMMaTa U re0JIOTMYECKUX Mpo1eccoB. OCHOBHBIE 3TaIlbl HBOJIFOLUN PACTUTEIBHOIO U
JKUBOTHOTO MHUpa. ApoMop(}o3bl y pacTeHull U KUBOTHBIX. [0siBIIeHUE, paclBET U BBIMUPAHUE TPYIII KHUBBIX
OpraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOIIOLUUH. OCHOBHBIE CHUCTEMATHYECKUE TPYIIIBI
OpraHU3MOB.

OBoronuMs 4enoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTHe mNpeAcTaBIeHUH O MPOUCXOKICHUU
yesnoBeka. Meroael u3yueHus aHTpornoreHe3a. (CxoactBa M pa3iauuMsl YEJIOBEKa U JKMBOTHBIX.
CucreMaTuuecKkoe MoJI0KEHUE YETIOBEKa.

JBuxyume cuibl (pakTopsl) aHTpororenesa. HacneacTBeHHass M3MEHYMBOCTD M €CTECTBEHHBIA OTOOP.
OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHHE OPYIUI TPy, MBIIIIICHHE, PEYb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenslid, YenoBek
npsaMoxoanui, Yenosek Heanaepranbckuii, YemoBek pa3zyMHbId. Haxoqku MCKONAaeMbIX OCTAaTKOB, BpeMs
CYILIECTBOBaHMs, 00JIACTh PaCIPOCTPaHEHHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 *U3HU, OPYIUsl.

Yenoeueckue packl. OCHOBHBIE OOJBIINE Pachl: €BPOICOUIHAS (€Bpa3uiicKas), HETPO-aBCTPAJIOUIHAS
(9KBaTOpHANIbHAs), MOHTOJIOMAHAS (a3UaTCKO-aMepuKaHcKasi). YepThl MpUCTIOCOOIEHHOCTH MpeACTaBUTENEH
YeJI0BEUYECKUX Pac K yCIOBUSAM cyliecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacuzma.



JdemMoHcTpanuu:

IToptpetsr: @. Penu, JI. I[Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /{apsus.

Tabmumpl u cxembl: «Bo3nukHoBeHue ConHEYHOW cUCTEMB», «Pa3BuTHE OpraHMYecKOro Mupay,
«PacturenpHas kietka», «KuBoTHasg kiueTkay», «lIpokapuornueckas kietka», «CoBpeMEHHas CHCTEMa
OpraHMYecKoro mupa», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS 4YEIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAJEOHTOJIOTHYECKUX HAXOAOK NPEIKOB COBPEMEHHOTO YEJIOBEKa,
«/lpeBHerimue moan», «Ipesaue moan», «llepBbie COBpeMEHHBIE JIIOAN», «HenoBeuecKue paco».

Ob6opynoBanue: Mmynsoku «lIpoucxoxienue dvenoBeka» (OIOCTbI aBCTPAIONMUTEKA, MHUTEKAHTPOIIA,
HeaHJepTallblla, KPOMaHbOHLA), CJIENIKM MWW HU300pa’KEHUS KAaMEHHBIX OpYIUN MEepBOOBITHOTO YeslOBEKa
(kaMHHU-YOMIIEpHl, pyOMsa, cKpebia), reoXpoHoJOrHYeckas Talbnuua, KosieKuus «@DopMbl COXPaHHOCTH
HCKOIAeMbIX KUBOTHBIX U PACTCHUIT».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padbora Ne 1. «/3ydyeHne uckonaeMbIX OCTaTKOB PACTEHHUM U KUBOTHBIX B KOJUIEKIIUAX).

OKcKypeuss  «OBOJIIOLMS  OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WM
KpaeBeIUeCKH My3eil).

Tema 3. OpranusMsbl U OKpPYKaIIas cpeaa.

Okojorusi Kak Hayka. 3aJayd W pasfesbl SKOJIOTMH. MeTonabl HKOJIOIMYECKHUX HCCIIEOBaHUM.
DKOJI0rM4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl oOuTaHusl OPraHu3MOB: BOJHASI, HA3EMHO-BO3/1yIIIHAs, TOUYBEHHAs, BHYTPUOPIaHU3MEHHAsL.

Okonornyeckue gaxtopsl. Knaccupukarus skonornyeckux (GpakropoB: aOMOTHUECKUE, OUOTHYECKUE U
aHTponoreHHsble. JlelicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TeMmmepaTypa, BiaxHocTb. dotonepuomusm. Ilpucnocobienus
OpraHU3MOB K JIEUCTBUIO abnoTHYecKuX (pakTopoB. buonornueckne puTMsal.

buotnyeckue paktopsl. Buasl OnoTHyeckux B3aMMOAEHCTBHM: KOHKYPEHLUS, XUITHUYECTBO, CUMONO03
u ero ¢opwmel. [lapasutusMm, xoomeparys, MyTyaau3M, KOMMEHCAITN3M (KBapTHPAHCTBO, HAXJICOHHYECTBO).
AmMeHcanu3M, HelTpanusM. 3HaueHHe OMOTHYECKMX B3aMMOJEHCTBHMM AJs CYLIECTBOBAHMS OpPIaHU3MOB B
IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU monysaiuuu. OCHOBHBIE IOKa3aTeNd MOMYJISLHUUA: YHUCIEHHOCTB,
IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JlMHaMMKa YHCIEHHOCTU MOMYJSUUU U €€
peryJsus.

JleMoHCcTpanum:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, 3. ['ekkensb.

Tabmunelr u cxembl: kapra «lIpuponusie 30HBI 3emnm», «Cpenbl O0OWTaHUS OPraHU3MOBY,
«®Doronepuoausm», «llomynamum», «3aKOHOMEPHOCTH pOCTA UHUCIEHHOCTH MOMYJALUU HHQPY30pHH-
Typenbku», «IIuiessie nenm.

JlaGopaTopHble U NpaKTH4YecKue padoThl:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

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

[TpaxTuueckas pad6ora Ne 2. «Iloacuér mioTHOCTH NOMYJISILUM pa3HbIX BUOB PACTCHUI».

Tema 4. CooO1mecTBa H IKOJOrH4eCKHE CHCTEMBbI.

Coo0miecTBo opranm3mMoB — OuoneHo3. CTpyKTypsl OWOIIEHO3a: BHJIOBasi, IMPOCTPAHCTBCHHAS,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBS3u B OMOIICHO3E.

Dkonornyeckne cuctemsl (3kocuctemsl). [Tonarue 00 sxocucteme u OnuoreoneHoze. PyHKIMOHATBHBIE
KOMITOHEHTBI 3KOCUCTEMBI: IPOAYLIEHTbI, KOHCYMEHTHI, peAylieHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B
skocucteme. Tpodudeckue (MHIEBbIE) YPOBHU dKOcHcTeMBI. [TumeBsie nenu u cetn. OCHOBHBIE TIOKA3aTeNN
HKOCHUCTEMBI: OMOMacca, MPORYKIHs. DKOJOTMUECKHEe MHpPaMHJIbl: NMPOAYKIHMH, YHUCICHHOCTH, OMOMACCHI.
CBolicTBa HKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIALN, pa3BuTHe. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCUCTEMa XBOWHOIO MM HIMPOKOIMCTBEHHOIO
aeca.

AHTPONOreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bruooruueckoe U Xo3siicTBeHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpa3zue kak paxkrop ycToiunBocTH 3kocucteM. CoxpaHeHre OMOIOrHYEcCKOro pazHooOpas3us
Ha 3eMIie.



Vuenne B. 1. Bepuaackoro o 6uochepe. ['panutisl, coctaB u cTpykrypa 6nocgepsl. KruBoe BemecTBo
u ero Qynkuun. OcoOeHHOCTH OHocepbl Kak Io0aIbHOM 3KOCHCTEMBI. J[MHAMHYECKOe paBHOBECHE WU
obpatHas cBs3b B Ouocgepe.

KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IUKIBI AJIEMEHTOB (YIJIepojaa, a30Ta). 30HAJbHOCTh
onocdeprsl. OCHOBHBIE OMOMBI CYIIITH.

YenoeuectBO B Ouochepe 3emnau. AHTponoreHHble wu3MeHeHHss B Ouocdepe. [nmobanbHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiectBoBaHue MpHpoasl U dyenoBeuecTBa. CoxpaHeHHe Ouopa3HOOOpa3usi Kak OCHOBA
ycroitunBoctn  Omocdeprl. OCHOBa pPAlMOHAIBHOTO YIPABICHHUS MPHUPOIHBIMH peCcypcaMH W UX
ucnonb3oBaHue. JlocTikeHst OMOJIOrUU U OXpaHa IPUPOIbI.

JdemMoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmune! u cxemsl: «lIumesbie nenu», «brUoleHO3: cocTaB U CTpyKTypay, «IIpuponnbie coobdiiecTBay,
«enu nuranusy, «Kogoruueckas nupamuaay, «buochepa u yenoek», « IKOCUCTEMA HTMPOKOIUCTBEHHOTO
neca», «KocucTeMa XBOWHOTO jeca», «buornenos Bonoéma», «ArpoueHosy», «lIpuMepHble aHTPOIIOT€HHBIE
BO3CUCTBUS Ha MPUPOAY», «BaxxHelIe UCTOUHUKY 3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOa», «IlouBa —
BaXkHeiIIas cocTapistonias ouocheps», «PakTopsl Aerpanauuu nousy», «llapaukosslit a¢dexr», «DakTops
pallMoaKTUBHOrO 3arpsisHeHHus Omochepb», «OO0mas crpykrypa o6uocdeps», «PacnpocTpaHeHue >KU3HU B
ounochepe», «O30HOBBIN dKpaH Ouocheps», «Kpyroopor yriepona B 6mochepe», «KpyroBopor azora B
OpUPOIC».

ObopynoBanue: Mojenb-anmiaukanus «TunuuHele  OWOLEHO3BI», Tepbapuit  «PacTuTenbHble
coobuiecTBa», Koiekuun «buonenosy, «Bpeaurenn BaKHEHIINMX CENbCKOXO3SHCTBEHHBIX KYJBTYp»,
repOapuy U KOJJICKIIMH PACTEHUH U KUBOTHBIX, TPUHAIIISKAIINE K PA3HBIM dKOJOTHYECKUM TPYIIIaM OJIHOTO
Buza, Kpacnas kuura Poccuiickoit deneparyn, n300pakeHUst OXpaHsIEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

INIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBiaMBalOTCs TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOy4arOIMIMMUCS
MIPOrpaMM CpeTHEro O0IIero 0Opa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpyKType IMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUs Ipenmera «buonorus» BbIIEIEHBI CIEAYIOLUe
COCTABJISIONINE: OCO3HAHWE OOYYAIOUIUMHUCA POCCHICKON TPa)XAaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENICJICHUI0, HaTu4Yhe MOTHBAIMM K OOY4YeHHIO OWOJIOTHH,
[eJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIECHUW JWYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W
WUCTOPUYECKUX TPATUIUN pa3BUTHS OHUOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBATbCSI B CBOEH JESATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTHYECKOro 00pa30BaHMsI, HATMYUE DKOJOTHYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTaBUThH €A U
CTPOUTH KU3HECHHBIC IJIAHBI.

JImdHOCTHBIE pE3yNbTaThl OCBOEHUS mMpeamera «buonorus» mOCTHraloTcs B €IUHCTBE yUeOHOU H
BOCIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUHM C TPAAMIMOHHBIMUA POCCUUCKUMH COIMOKYJIbTYPHBIMHU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMHU B OOIIECTBE MPAaBUJIAMU U HOpPMaMHU
MOBEJICHUSI M CIOCOOCTBYIOT TIpOIleccaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W CAaMOPA3BUTHS, Pa3BUTHUSA
BHYTPEHHEHN MO3ULUU JIMYHOCTH, NATPUOTU3MA, YBAKECHUS K 3aKOHY WM IIPABOIOPSAIKY, YEJIOBEKY TpyAa U
CTaplieMy IOKOJEHHUIO, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOMICHUS K KYJbTYPHOMY HACIEOUI0 H
TpaJuLIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, NpUPOAE U OKPYXKAIOLLIEH Cpee.

JlngHOCTHBIE pe3ynbTaThl OCBOCHHUS YUeOHOTo TpenMeTa « bruomorus MoKHBI OTpa)kaTh TOTOBHOCTD U
CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEH JHMYHOCTH,
CHCTEMON IICHHOCTHBIX OpHCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOCXKICHHH, COOTBETCTBYIOIINX
TPAJULIMOHHBIM IIEHHOCTSM POCCHUHCKOTO oOOIIecTBa, pacIIUpEeHHe >KU3HEHHOTO OMbITa H  OMbITa
JIEATENIBHOCTH B MPOLIECCE PEATM3ALIMU OCHOBHBIX HAIPABJICHUN BOCHUTATEIBbHON JIEITEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:



c(OpMHUPOBAHHOCTh I'PAXKAAHCKOW MO3UIMUA OO0YYaIOUIErocsi KaK aKTMBHOI'O M OTBETCTBEHHOI'O 4JIEHA
POCCUICKOTO O0IIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYILIMOHHBIX MIPaB U 00s13aHHOCTEN, YBa)KEHUE 3aKOHA U MTPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NESATEIBHOCTH NMPH CO3JaHUM yYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX Y MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUU OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIUIO [0 OTHOLICHUIO K SBJICHUSM COBPEMEHHOMN KU3HU U
O0BACHATH €€;

YMEHHE YUYHUTHIBaTh B CBOMX JACUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJEHCTBHS JIIOACH C
pa3HbIMH YOEKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU M COLUAIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJHEHUs Y4eOHBIX, IIO3HABATEIBHBIX U
HCCJIEIOBATENbCKUX 3aJ1a4, YBAXKUTEIHHOIO OTHOUIEHHUS] K MHEHHUIO ONIIOHEHTOB MPH OOCYXAEHUU CIIOPHBIX
BOIPOCOB OMOJIOTHUYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUICKON TpakIaHCKONH HAEHTUYHOCTH, MATPUOTH3MA, YBa)XKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHOM, roproctu 3a cBOM Kpai, cBOXO PoauHy, CBOM SA3BIK U
KyJbTYpY, NPOIIJIOE U HACTOsIIee MHOTOHAI[MOHAIbHOrO Hapoa Poccuuy;

LIEHHOCTHOE OTHOLIEHHUE K MPUPOJHOMY HACIEAMIO U NaMATHUKAM MPUPOABI, TOCTHKEHUsAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTH OLIEHUBATh BKJIA/l POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTUH, TOHUMAaHUS
3Ha4YeHHs OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTI0 00I1IeCTBa;

ueiHas yOex/1EHHOCTb, TOTOBHOCTh K CIIy)KeHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOAa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILECHUS, OPUEHTUPYSACh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJUTEIISAM, CO3aHUIO CEMBU Ha OCHOBE OCO3HAHHOI'O NMPHUHSTHS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAAULMIMHU HapooB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIKOYAsl ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO TBOPYECTBA,
CHOpPTAa, TpyJa, OOLIECTBEHHBIX OTHOILICHUIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTb K CaMOBBIDAJKEHUIO B Pa3HBIX BHMJIAaX MCKYCCTBA, CTPEMJICHHE IIPOSBIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BOCNUTAHUS, (OPMHPOBAHUS KYJIbTYPbI 310POBbS H 3MOLMOHAJIBHOIO
OJ1aronoJyqus:

IOHUMAaHME M peaju3alys 3J0poBOro u 0e30macHoro oopasa >kKU3HHU (310pOBOE NMUTAHHE, COOIIOAECHUE
TMTMEHUYECKUX MpPaBWJI U HOpPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUN M OTAbIXA, pPeryysgpHas (uznyeckas
AKTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOLIEHHUS K COOCTBEHHOMY (M3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHUMaHWE LEHHOCTH MPaBUJ MHIMBHUIYaJbHOIO M KOJUIEKTUBHOIO O€30I1aCHOrO TOBEACHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME TMOCJIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIYEK (YNOTpPEeOJEHUs ajaKorojsi, HapKOTHKOB,
KypEeHHUs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOIO0HE;

TOTOBHOCTb K AaKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW  HAIPaBJIEHHOCTH,
CHOCOOHOCTh HHUITUMPOBATD, TNIAHUPOBATH U CAMOCTOSITEIIHHO BBIITOIHATH TAKYIO JIESTEbHOCTH;

UHTEpeC K pasindHbIM cepaM MpodecCHOHATBHON AEATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann3oBbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTMY€eCKOT0 BOCIIUTAHMS



HKOJIOTHUYECKHU 1I€J€CO00pa3HOe OTHOLICHHE K NMPHPOJE KAK UCTOYHHMKY JKU3HU Ha 3emile, OCHOBE €€
CYyILIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJIOTMYECKOM KYJIbTYpBI: IPUOOpPETEHHE OMNbITa IJIAHUPOBAHUS IMOCTYIKOB U
OLICHKH MX BO3MOJKHBIX IOCIEACTBUM ISl OKPY’KAIOLIEN Cpebl;

OCO3HaHUE I1100aJIbHOrO XapaKTepa KOJOTHYECKUX MPOoOIeM U IMyTel UX pelieHus;

CHOCOOHOCTH UCIIOJIb30BaTh MpUOOpeTaeMble PU U3yUYCHUH OMOJIOIMU 3HAHUS M YMEHUS PU PEIICHUN
po0JieM, CBS3aHHBIX C PALIMOHAIBHBIM IPUPOJIONOIb30BaHIEM (COOIIIOIEHNE TPABHII TOBEACHUSI B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXpPAaHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXPaHy BUJOB, IKOCUCTEM, OHOChepsl);

AKTHUBHOE HENPUATHE JEHUCTBHUM, IPUHOCIIIMX Bpel OKpYXarloled NPUPOAHOW Cpeae, yMeHue
IPOTHO3UPOBATh HEOJArONpPUATHBIE OSKOJIOTMYECKHUE IOCIEACTBUS  IMPEINPUHUMAEMbIX JEHCTBUH U
IpeloTBpaliaTh UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOIO MBIIUIEHUS, DKOJOTMYECKOM KyJBTYphl, OIBITA JESATEIBHOCTH
HKOJIOTMYECKOI HANpaBlI€HHOCTH, YMEHHSI PyKOBOJICTBOBAThCS MU B II03HABATENIbHOM, KOMMYHUKATUBHON U
COLIMAJIBHOM IpAKTUKE, TOTOBHOCTM K Y4YacTUIO B IPAKTHUYECKON JCSATEIBHOCTH 3KOJOTMYECKOU
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U
00I11€CTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha JUAJIOre KyJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YHMTATEIbCKOM KyJBTYpbl KaK CpEACTBA B3aUMOJAEHUCTBHUS MEKIY
JIOJIbMH U MTO3HAHUS MUPA;

NOHUMaHMe CrelUPUKN OUOJOTUM KaK HAayKH, OCO3HAHUs €€ poiu B (POPMUPOBAHMU PAllMOHAIBLHOTIO
HAyYHOTO MBIIIJIEHUS, CO3JaHUM LIEJOCTHOTO MpEACTaBIEHUS 00 OKpY)KaloIeM MHpe KaKk O €IWHCTBE
OpUPOABI, YelOBeKa M O0OLIecTBa, B TMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHuu mpolieM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 3HAYMMOCTH OMOJIOTUH /711 COBPEMEHHOMN IIMBUIIN3AIMU: 00€CIeYeHHsI HOBOTO YPOBHS
Pa3BUTHS MEIULIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX pelIaTh pecypCHble IPoOIeMBbl
pa3sBUTHS YeJIOBEUECTBa, MOUCKA MyTeH BBIXOAA W3 INIOOANBHBIX 3KOJOIMUYECKUX MpobieM U olecrieueHHs
nepexoja K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIOJIB30BAaHUIO IPUPOJIHBIX pECYpCcOB H
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B IMOJTYYEHUM OMOJIOTMYECKUX 3HAHWM B LIENAX TMOBBIILIEHUS OOLIEH KyJIbTYypHI,
€CTECTBEHHO-HAyUYHOW I'PaMOTHOCTH, KaK COCTAaBHOM 4acTU (PYHKLMOHAIBHOM I'PaMOTHOCTH OOyYaroluxcs,
dbopmMEpyeMoii ITpH N3ydeHUH OMOJIOTHH;

NOHUMaHHUE CYLTHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH
UCIIOJIb30BaTh IOJIydaeMble 3HAHUS U1 aHajdu3a U OOBACHEHUS SBJICHUH OKpYXalollero Mupa u
NPOMCXOJAIIMX B HEM U3MEHEHUH, yMEHUe JieaTb 000CHOBaHHbIE 3aKJIIOYEHUSI Ha OCHOBE HAyYHBIX (PAKTOB
Y UMEIOIIMXCS JAHHBIX C IIEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITETIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JUld pelleHus mpolieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHHWE LEHHOCTH HAy4YHOH JAEATEIbHOCTH, TOTOBHOCTb OCYILIECTBJIATH IPOEKTHYIO W
HCCIIEA0BATENIBCKYIO ACSATENBHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENpEpbIBHOMY OOpPa30BaHUI0 M €aMOOOPa30BaHUIO, K AaKTHBHOMY
IIOJyYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATbHI

MeTtanpeameTHble pe3yibTaThl OCBOCHHs yueOHOTo npeaMera «bruomorusy BKIIOYAIOT: 3HAUUMBIE IS
(GOpMUPOBAHUS MHPOBO33PEHHS O0YYAIOMIUXCS MEXKIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIE
MOHSITHS, OTPaXKAOIIME IEeTOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJOB IO3HAHUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SIBICHHE, MMPOIECC, CHCTEMa, HAyYHBIH (akT,
NPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeJ0BaHue, HaONIoeHne, H3MEpEeHue,
OKCIIEPUMEHT W JPYTHX), yHHUBEpcajdbHbIE Y4eOHbIE IeHCTBUS (MMO3HABATENBHBIE, KOMMYHHKATHBHBIC,
perynsTuBHble), oOecneunBapmue (GopmupoBaHue (HYHKIMOHAIBHOM TPAMOTHOCTH U COLMAIBHOM
KOMTIETCHIIMH 00YyYaroNuXcs, CIIOCOOHOCTh 00yYarONUXCsl UCTIOIh30BaTh OCBOCHHBIC MEXKIUCIUTUTHHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHMUA M YyHHBEpcajbHble y4eOHble ACWCTBHUS B IO3HABATEIbHOW M COLMAIBHOU
MIPAKTHKE.



MeranpeaMeTHbIE PE3yNbTaThl OCBOCHHS TMPOTPAMMBI CpPEIHEro oOmero o0pa3oBaHUS TOJKHBI
OTpaXKaTh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMY /IECTBUSIMM:

1) 6a30Bble JIOTHYECKHUE IefiCTBUS:

CaMOCTOSITEIFHO (DOPMYIIUPOBATH U aKTyaATH3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOECHUHU 3HAHUU MPUEMBI JJOTUYECKOTO MBILUICHUS (aHaIU3a, CUHTE3a, CPABHEHUS,
kinaccuukanuu, o00OIIEHHsI), PACKPBIBATh CMBICT OWOJIOTHYECKUX TMOHATHHA (BBIACIATH WX XapaKTEepPHBIC
MPU3HAKHU, YCTAHABJIMBATH CBSI3U C IPYTUMHU MOHSATHSIMHU);

OTpENeNsATh LETH JEATEIBbHOCTH, 3a7aBas IMMapaMeTphl M KPUTEPHUH HMX JIOCTHKEHHUS, COOTHOCHUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABICHHBIMU LEISIMU;

MCIIOJIH30BATh OMOJIOTHYECKUE TIOHITHS I OObSICHEHUS (DaKTOB M SIBJICHHUI KMBOU IMPUPOIBI;

CTPOUTH JIOTUYECKUE paACCYXKACHHsS (MHAYKTUBHBIE, IEAYKTUBHBIC, [0 aHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYUHSI B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH BHIBOIBI M 3aKJIIOUCHHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEJCTBA Il MPEJCTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOLICHUH B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMMA PA3HOTO POA, BBISIBJICHHBIX B Pa3IMUHBIX
MH(GOPMAIMOHHBIX UCTOUYHUKAX;

pazpabaThiBaTh IUIAH PEIICHUS TPOOJeMBbl ¢ YYETOM aHAM3a WMEIOIIHUXCS MATepUaIbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OLICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATENIbHOCTH;

KOOPJIMHUPOBATH M BBITIOJHIATH PA00Ty B YCJIOBHSIX PEATbHOTO, BUPTYAJIBbHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICICTBUS;

Pa3BUBATh KPEAaTUBHOE MBIIIUICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCIeA0BATENbCKUE TeCTBHS:

BIIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEAOBATEIILCKON M MPOEKTHON NEATENTbHOCTH, HaBBIKAMH pa3perieHus
npo0sieM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITENIEHOMY IMOHMCKY METOJOB PEIIEeHUs MPaKTHYECKHX
3a/1a4, MPUMEHEHUIO Pa3TUYHBIX METO/I0B ITO3HAHMUS;

UCTIONIb30BATh Pa3MYHbIE BUABI JEATEIHLHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHUS, €r0 WHTEPIpETAIlHH,
npeoOpa30BaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTyalMsiX, B TOM YHCJI€ MPU CO3JaHUU YYEOHBIX H
COILIMATIbHBIX TPOEKTOB;

(GhopMHUPOBATHh HAYYHBIN THI MBIIIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MMOHATUSIMH 1
METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B 0OpA30BATEIBHON NEATEIHPHOCTH U JKU3HCHHBIX
CUTYalIUsAX;

BBISIBIIATh TMPUYMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJW3MpPOBATh 3a/lady, BBIABUTATh THUIOTE3Yy €&
pellIeHus, HaXOIUTh apTyMEHTHI [Tl JOKa3aTeNbCTBA CBOUMX YTBEPXKACHUM, 3a/1aBaTh MapaMeTpPhl U KPUTEPHUH
pelieHus;

AHAIM3UPOBATh MONYYCHHbIE B XOJI€ PpEUICHHs 3aJayd pe3yJbTaThl, KPUTHUYECKU OLIEHHWBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIICCTBIIATh  IICJICHANPABICHHBIA IMOUCK IEpPeHOca CPEeACTB M CIOCOOOB  JICHCTBUS B
pohecCHOHANBHYIO Cpeay;

YMETb MEPEHOCUTH 3HAHUSA B MIO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH KUZHEACSITEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX yUEOHBIX MPEAMETOB;

BBIIBUTATh HOBBIC HJICW, TpeJIaraTh OPUTHHAIBHBIC IMOAXOMBI M PEIICHUS, CTaBUTHh MPOOJIEMBI H
3aJ1a4u, JOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undopmanueii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHPoOpMaAIuu (TEKCTe Y4eOHOro MocoOus, HayudHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBApSX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanMM3UpoOBaTh HH(OPMALMIO pPA3IMYHBIX BUAOB M (OpPM NPEICTABICHUSA, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMyIIHMpoBaTh 3ampOChl U MPUMEHAITH Pa3IUYHbIE METOJbI MPU MOHCKE U 0TOOpe OHOJIOTrHYEeCcKOn
uHpOpMaINK, HEOOXOUMOH JIJIsl BBIIOJTHEHUS YIeOHBIX 3a/1a4;

npuodperaTh OTIBIT UCIIOJIb30BaHUS MH(}OPMaLIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BbIOMpaTh ONTUMalbHYIO (GOpMY MpeACTaBlIeHUs OuoJornyeckoi HHpopManuu
(cxembl, rpauKy, TuarpaMMbl, TaOJIHUILIbI, PUCYHKH U APYTOe);

HCIIOJIb30BaTh HAy4HBIA SI3bIK B KAauyecCTBE CpEACTBa NpU pabore ¢ Ouosornyeckoil MHQoOpMaruei:
NPUMEHATh XUMHYECKHe, (pu3nyeckrue M MaTeMaTHUeCKHWe 3HAKW M CHMBOJIBI, (popmyiiel, abOpeBHaTypy,
HOMEHKJIaTypy, UCII0JIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJaJIeTh HAaBBIKAMU PpACIO3HABAHUS W 3allUThl HH(pOpMalMM, HHOOPMAIMOHHON O€30MacHOCTH
JUYHOCTH.

OgiajgeHne yHHMBepCaAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMM:

1) o0menme:

OCYILECTBJIATh KOMMYHHKALIMM BO BceX cdepax >KU3HU, AKTUBHO YYacTBOBaTb B JHANOre WU
JUCKYCCHUM IO CYIIECTBY OOCYyKIaeMol TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXACHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IPEAJaraéMoi 3ajayd, yYWUThIBaTb MHTEPECHl M COINIACOBAHHOCTDH IO3MLIUN
JIPYTUX YYaCTHUKOB JIMajora Wi AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBA OOLIEHMs, IOHMMAaTh 3HAUYEHUE COLMAJIbHBIX 3HAKOB,
IPEINOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTYallul, yMETh CMTr4aTh KOH(DJIUKTHI U BECTU NIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOACHUCTBUS, HIOHUMATh HAMEPEHHUS IPYTHX JIOACH,
MPOSBIISATh YBa)KUTEIbHOE OTHOIIEHME K COOECeHMKY M B KOPpPEKTHOH ¢opme ¢(opMynupoBaTh CBOU
BO3Pa)KECHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsl IeATeJIbHOCTD:

MOHMMATh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBUAYaJIbHOM pabOThI MpHU pELICHUH
Onosoruueckoil mpoOieMpl, 000CHOBBIBATH HEOOXOAMMOCTb MIPUMEHEHHs TPYIIIOBBIX (OPM B3aUMOAECHUCTBUS
IIpU pellleHnr yueOHOH 3a1auu;

BbIOMPATh TEMAaTUKy U METObl COBMECTHBIX JEHCTBUI C y4éTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJ0r0 WIeHa KOJIJICKTUBA;

NPUHUMATh LI€JIM COBMECTHOM JEATEeNbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUSA MO €&
JOCTHKEHHUIO: COCTABJISATh IUIaH JIEHCTBUM, paclpeAesiTh poju ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXJOro YYaCTHMKa KOMaHIbl B OOIIMH pe3ydbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECH C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATErMUECKO€ TIOBEJECHUE B PpA3IUYHBIX CUTYalUAX, MPOSIBISTH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

OgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH e CTBUSIMU:

1) camoopranm3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISBICHHUS MNPOOJEM U HX DPELIEHUS B JKU3HEHHBIX U
y4eOHBIX CUTYyalHsX;

BHIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHH 1IEJICBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHAX U
IOCTYTIKAX 110 OTHOIIEHUIO K )KMBOH MPHUPOJIE, CBOEMY 30POBBIO U 3/10POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh IMO3HABATENIbHYIO JAESITEIBbHOCTb, BBISIBISATH IPOOJIEMBI, CTaBUTh U
(dbopMyIMpOBaTh COOCTBEHHBIE 3371a4l B 00Pa30BATEIbHOM JEATEIbHOCTH U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEIIEHO COCTABJIATh IJIaH PEIICHHS MTPOOJIEMBI C YYETOM MMEIOIINXCSI PeCypCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEINOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUYTEHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHHUIO IIUPOKOH IPYIUIMH B pa3HBIX O0NACTAX 3HAHHIA,
MOCTOSIHHO ITOBBIIIATE CBON 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEILHOCTh, OLICHUBATh COOTBETCTBHE
pE3yJIbTaTOB LIEISAM;



BJIaJAC€Th HaBbIKAMHU MO3HaBaTEIbHON pe(bHeKCI/II/I KaKk OCO3HaHHA COBECpIIaACMBIX )IeI\/'ICTBI/II\/'I n
MBICIMTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB U OCHOBAHHM, MCIOIL30BaTh MPUEMBI Pe(ICKCUH A OLIEHKU
CUTYyalllH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apI'YMEHTBI IPYIUX IIPU aHAJINU3€ PE3YIbTaTOB NEATEIIBHOCTH;

3) npuHsATHE ce0s M APYTUX:

MMPpUHHUMATh 06651, IIOHUMasA CBOU HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP C IMO3UIMH JPYroro 4eaoBeka.

MNPEIMETHBIE PE3YJBTATHBI

[IpenmetHsie pesynbTaThl ocBoeHUs mporpammbl COO mno Ouosnoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT
cnenuduyeckne sl yueOHOro mpeamera «bruonorusy HaydHbIe 3HAHHS, YMEHHS M CIOCOOBI JIEHCTBHIA 110
OCBOCHMIO, MHTEPIIPETALMN U MIPEOOPA30BAHUIO 3HAHUMN, BUJIBI JEATEIBHOCTH O IMOJYYEHUIO HOBOI'O 3HAHUS
¥ TIPUMEHEHHWIO 3HAHWU B PA3JIMYHBIX YYEOHBIX CHUTYAIMsIX, a TAKKE B PEAbHBIX KU3HCHHBIX CHUTYaIUSX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHbie pe3ysIbTaThl MPEACTABIEHBI [0 rofaM 00yUueHHs.

[TpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO mpeamerta «buonorus» ¢ 10 knacce NOTKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W pOJM OMOJOTHMHM B CHUCTEME HAay4yHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAYYHOTO MHUPOBO33PEHUS, O
BKJIAJIE POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMONOTHH, (DYHKIIMOHAIBHON IPaMOTHOCTH
YeJloBeKa [Tl PEIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKHX TEPMUHOB M TOHSATHUMN: KU3HB, KJIETKA, OPTaHH3M,
MeTabonm3M (OOMEH BEHIECTB W TPEBpAIIEHHE SHEPrHH), TOMEOCTa3 (CaMOpPeryJsius), YpOBHEBas
OpraHMu3aIys KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PEMpPOAYKIIMs), HACIEACTBEHHOCTh, U3MEHUYHBOCTb,
POCT | pa3BUTHE;

yMEHHE H3JaraTh OMOJOTHYECKHEe TeOpHH (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHAs, IEHTpalbHas
JlorMa MOJIEKYJIsIpHOH Ouosorun), 3akousl (I'. Mengens, T. Moprana, H. . BaBuiioBa) u yuenus (o neHTpax
MHOT000pa3usi M TMPOUCXOXKICHHUS KyIbTypHbIX pactenuid H. V. BaBunoBa), ompenensiTb TpaHHIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOTO MTO3HAHUS B OMOJOTHH: HAOTIOACHHE U ONTMCAHUE KUBBIX CUCTEM,
MPOIIECCOB U SIBICHUI, OpraHU3alys U MPOBEACHUE OMOIOTHIECKOTO IKCIIEPHUMEHTA, BHIABIKEHHE THIIOTE3BI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BETUYMHAMHU, OOBSCHEHUE TNOTYYEHHBIX pPE3yJIbTaTOB,
UCTIOJIb30BaHHBIX HAYUHBIX TOHITHH, TEOPUH M 3aKOHOB, YMEHHUE JIeIaTh BHIBOBI HA OCHOBAHHMH MOJTYYEHHBIX
pE3yNIbTaTOB;

YMEHHUE BBIJICNIATH CYIIECTBEHHBIC IPU3HAKHA BUPYCOB, KJIETOK IMPOKAPHOT M 3YKAPUOT, OJTHOKIICTOYHBIX
U MHOTOKJICTOYHBIX OpPraHM3MOB, OCOOCHHOCTH MPOLECCOB: OOMEHA BEIIEeCTB M MPEBpAIICHUS DHEPIHHU B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 U DSHEPreTM4eckoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OTLIOIOTBOPEHUS, PA3MHOKEHHUSI, UHAUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHUE MPUMEHSATH MOJTyYeHHBIE 3HAHUS IS OOBSICHEHHUS] OMOJIOTMYECKHX MPOLECCOB H SBICHUH, IS
NPUHATHS TMPAKTUYECKUX PEUICHH B MOBCEIHEBHOM KH3HU C IeNbl0 oOecrieyeHus 0e30MacHOCTH CBOETo
3JI0POBbS. M 370POBBSI OKPY)KAIOLIUX JIFOAEH, COONIOIEHHsI HOPM TPAaMOTHOTO TOBEJCHHS B OKpY’KaIOMIeH
MPUPOJIHOM cpezie, MOHMMaHUEe HEOOXOJUMOCTH HCIONB30BaHUS IOCTHKCHHI COBPEMEHHOH Ouoioruu u
OMOTEXHOJIOTUH /JIS1 pAIlHOHAIEHOTO IPUPOOOIB30BAHHUS;

yMEHHE pellaTh >JeMEHTapHble TEeHETHYECKHe 3aJaud Ha MOHO- W JUTHOPHUIHOE CKpEIUBaHUE,
CIICTJICHHOE HAClIeZIOBaHUE, COCTABIATH CXEMbl MOHOTHOPWAHOTO CKPEIIMBAHHS Ui TPEACKa3aHus
HACJIeIOBaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINMONHATh J1a0OpaTOpHbIE M TpPAKTHUECKUe padoThl, COOMIOAaTh MpaBuia MpU padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH WH(POPMALNIO OHOIIOTHYECKOTO COJEpPKAHMSA,
BKJIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS M3 Pa3WYHBIX HMCTOYHUKOB (CpelcTBa MaccoBOM HHMOpManuu,
HAYYHO-TIOMYJISIPHBIE MaT€PHAaJIbl), STHUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICAOBAHUHI B OMOJIOTHH, METUIIHE,
OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OUOIOTHYECKYIO
MH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar OHOJI0THY.

[IpeameTHBIEC pe3yabTaThl OCBOEHUS yaeOHOTO TIpeameTa «buonorus» ¢ 11 knacce MOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OMOJOTHMHM B CHUCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIa/I€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPaMOTHOCTH
YyeJIoBeKa JUIs PEeIleHUs KU3HEHHBIX 3a1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATUMN: BHUJ, MOMYJISALMS, TeHO(OH,
ABOJTIOIMSA, ABIDKYIIUE CHIIBI ((haKTOPBI) IBOJIIOIUH, MPUCIOCOOICHHOCTh OPTraHW3MOB, BHUI000pa30BaHHUE,
HKOJIOTHUECKUE  (PaKTOpbI, DSKOCHCTEMA, MPOJYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNH MUTaHUA,
AKOJIOTHYECKas MUpaMuia, OnoreoreHos, ouocdepa;

yYMEHHUE u3jaraTb Ouooruueckue Teopuu (3BostoronHas Teopus Y. [lapBuHa, cUHTeTUYECKast TEOpHUs
ABOJIIOIIMH), 3aKOHBI W 3aKOHOMEpHocTH (3apogbimeBoro cxoactBa K. M. boapa, depemoBaHusi riaBHBIX
HanpasieHuil u nytei sBomorun A. H. CesepuoBa, yuenus o 6uocdepe B. 1. Bepnanckoro), onpenenirs
TPAHUIBI UX TIPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJJaMH HAyYHOI'O IO3HAHUS B OMOJIOTUU: HAOIO/ICHHE U OTUCAHHUE KHUBBIX CUCTEM,
IIPOLIECCOB U SIBJICHUM, OpraHu3alus U MpoBeieHne OMOJIOTHYECKOr0 SKCIIEPUMEHTA, BbIBUKEHHE TUIIOTE3BI,
BBISIBIICHHE 3aBHCHUMOCTU MEXJY HCCIEAYEMbIMH BEJIMYMHAMH, OOBSCHEHHME MOJYUYEHHBIX DPE3yJbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX TIOHATUMN, TEOPUM U 3aKOHOB, YMEHHUE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJTy4YE€HHBIX
pE3yJIbTATOB;

YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKU CTPOEHHUSI OMOJIOTMUYECKUX OOBEKTOB: BHUJIOB, MOMYJISLUH,
IPOAYLIEHTOB, KOHCYMEHTOB, pEAYyLIEHTOB, OHOIr€OIEHO30B U HKOCHUCTEM, OCOOEHHOCTH IPOLECCOB:
HACJIEJACTBEHHON  HM3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHUIA000pa30BaHUsA, MPUCIOCOOICHHOCTH
OpPTaHU3MOB, JCHCTBHS SKOJIOTHUECKUX (PAKTOPOB HAa OPraHMU3MBI, MEPEHOCa BEIIECTB U MOTOKA SHEPTUU B
HKOCHCTEMAaX, AHTPOIIOT€HHBIX M3MEHEHUH B JIKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyUYE€HHbIE 3HAHUS JJIs1 OOBSICHEHHUs OMOJIOTMYECKHUX MPOLIECCOB U ABJICHUH, IS
NPUHATHS TPAKTUYECKUX PEUICHH B MOBCEIHEBHOHN KH3HU C IeNbl0 oOecreyeHus 0e30MacHOCTH CBOETo
3I0POBBS. M 370POBBSI OKPY)KAIOLIUX JIFOAEH, COONIONEHHUsI HOPM TPAaMOTHOTO TOBEJCHHS B OKpY’KaIOMICH
MPUPOJIHON cpene, MOHUMaHUEe HEOOXOIUMOCTH HCTOIB30BAHUS JIOCTIKEHUN COBPEMEHHON OWONIOTUH st
paloOHaIbHOIO IPUPOIONOIB30BaAHNUS;

YMEHHE peliaTh 3JIEMEHTapHble OHOJOTHYECKHE 3a7aud, COCTABIATH CXEMbl MEPEHOCAa BEIIECTB U
SHEPruM B 3KocucTeMax (LEnH MUTaHus);

yYMEHHE BBIMOIHATH J1a00OpaTOpHbIE M MpPaKTHYECKHE paloThl, COOMIOAATh MpaBuia MpH pabdoTe C
y4eOHBIM U J1a00paTOpHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH MHGOPMAIMIO OHOJIOTHYECKOrO COJep)KaHUS,
BKJTIOYAIOIYI0 TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHHKOB (CpEeICTBA MaccoBOM HH(pOpMAIHH,
HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTPUBATh II00ANbHBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as OHOJIOTHYECKYIO
MHPOPMALINIO U3 HECKOIBKIX MCTOYHUKOB, TPAMOTHO MCIIOIb30BATh MOHATHIHBIN anmapar OHOJIOTHY.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Ne HaunmeHnoBaHue pa3jieiioB KosimvecTBo yacos DJIeKTPOHHBIe (HH(POBHIE)
n/m ¥ TeM NpOrpamMMbl Bceero Kontponbubie  IlpakTuueckue  00pasoBaTe/ibHbIE PECYPChI
padoThI padoThbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.rw/IBLQHS548U
2 AKupbie CHCTEMBI H X 1 https:/m.edso0.ru/STISVKFTX
OpraHu3aIus
3 XHUMHHCCKHH COCTaB 1 8 1 https://m.edsoo.rw/YTLWWIJEO
CTPOCHHUE KIICTKH
4 KuzuenesTenbHOCTD KIETKU 6 https://m.edsoo.ru/MEETZ2D71
Pa3smHOxeHMe u
5 VH/IMBUYalIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpPraHu3MOB
6 HacnencTaeHRoCT: u 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
W3MEHYUBOCTh OPraHU3MOB
7 Ceexiust OpraHu3MOB. 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILIEE KOJIMYECTBO YACOB 34 4
I10 ITPOIT'PAMME
11 KJIACC
HaumenoBanue KosauuyecTBo yacoB
Ne A31CIOB 1 TeM daexkTpoHHbIe (LM (pPOBbHIE)
nm P Bceero Kontpoanubie IIpakTuueckne  00pasoBaTeibHbIE PeCypChl
NMPOrpaMmblI
padoThI padoThI
1 IBOIIOLHOHHAA 9 1 https://m.edsoo.ru/7F6R1ZROH
OouoJorus
Bo3nukHOBeHUE U
2 pa3BUTHE )XKU3HU Ha 9 1 0.5 https://m.edsoo.ru/OFLS81YBS
3emiie
3 Opraau3Msl 1 5 1 https://m.edsoo.ru/XNFOD96AA



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA

OKpYyzKaromiasg cpcaa

Coo01iecTBa 1

4 9KOJIOTUICCKHUE 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PesepBHOE BpeMs 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO 34 25

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KTPOHHBbIE IU(PPOBHI
‘N;') Tema ypoka Koamecrso vacon 3;31[(:213(?13()3“.11:}::,13) [I)):cypim
i Bcero | KonTpoabnbie | IlpakTnueckue
padoThI padoThI

1 buonorus B cucreme HayK 1 https://m.eds0o0.ri/O2T4D1UIS
Mertoabl no3HaHus KUBOK npuposl. [IpakTnyeckas padora

2 Ne 1 «Mcnonb3oBanue pa3aMuHbIX METOJOB MPU U3yUEHUU 1 0.5 https://m.edsoo.ru/GAB23860W
OMOJIOTHYECKHX O0BEKTOBY

3 buonornueckue cucTemsl, MPOLIECCHl U UX U3YUYECHHE 1 https://m.edsoo0.rt/A7VOYD215

4 XHWMHYECKUH COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIH 1 https://m.edsoo.ru/L17LJ590V

5 benku. CocTaB u cTpoeHHe OCIKOB 1 https://m.edsoo0.ru/V33INUWSW
depMeHThl — OHOJIOTHYECKHE KaTaaTu3aTOphI.

6 JlaGopatopnas padota Ne 1 «M3yuenue karanuTu4eckoi 1 0.5 https-//m.edsoo ru/VBPPPBGCD
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUsIa3bl UIU
KaTaJia3bl)»

7 YrueBoibl. JIumu bt 1 https://m.edsoo0.ru/OJ7NFITIS

8 Hyxneunnosbie kuciotsl. ATD 1 https://m.edsoo.rt/ WOELRA9B3

9 Hcropus u MeTo bl n3ydeHus kieTku. Kinerounas reopust 1 https://m.edso00.ru/JXOMJOGM3

10 KiteTka kak nesocTHas XKuBas CUCTEMA 1 https://m.edsoo.ru/ XDCLRAF1Q
Crpoenue sykapuotuyeckoil kinetku. Jlaboparopnas padota

11 Ne 2 «M3yuenue CTPOEHHU: KIETOK pacTeHul, )KUBOTHBIX, 1 05 https://m.edsoo.r/KZ01 W5LIY
rpubOB U GaKTepHii MOT MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpEnaparax u ux OMUCaHUE)

12 OOMeH BelecTB WM METaboIH3M 1 https://m.edsoo.ru/LOB3I13XYZ

13 dorocuHTe3. XEeMOCHUHTE3 1 https://m.edso0.ru/V882FDGSF

14 DHepreTuvecknii 0OMeH 1 https://m.edsoo.ru/T2LVIES3L
KuzHenHsbIil nuKa ki1eTky. Jlenenue kinetku. Mutos.

15 JlabopaTtopHnas padota Ne 3 «HaGmronenue mutos3a B 1 0.5 https:/m.edsoorw/COINPWLF4
KJIETKaX KOHYMKA KOpEeIlIKa TyKa Ha TOTOBBIX
MHUKpOTIpEnapaTax»

16 buocunres 6enka. Peakiius MaTpuyHOro CUHTE3a 1 https://m.edsoo.ru/540F41L.77W



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W

17

Tpaucusiust — GuocunTe3 6enka

https://m.edsoo.ru/TFDKDDWWM

1

18 HexkneTounslie opMbl )KU3HH — BUPYChI 1 https://m.edsoo.ru/9PGSSFAJB

19 @DopMbl pa3MHOKEHUSI OPIAHU3MOB 1 https://m.edsoo.ru/2JL XB4AOR

20 Meiio3 1 https://m.edsoo.ru/SNUXKO0X86

OO0pazoBaHue M pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopnas padora Ne 4 «M3yuenue 1 0.5 https://m.edso00.ru/C291.4DXB8
CTPOCHHS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpEnapaTax»

22 NunuBuayanpbHOE pa3BUTHE OPraHU3MOB 1 https://m.eds00.ru/MA4TELSAD

23 ['eHeTKa — HayKa O HACJIEICTBEHHOCTH U M3MEHYHBOCTH 1 https://m.edsoo.ru/HESOD768U

4| JaKoNONSPOCTH IBGICHONIA IO 1 hitpsim.edsoo. /Y Y QSGOWL2

25 JurnbpuaHnoe cKpemuBaHue. 3aK0OH HE3aBUCHUMOTO 1 https://m.edsooru/Y SNANO65V
HACJICIOBAHMsI IPU3HAKOB
CreryieHHOE HaclieJJoBaHKUEe MpU3HaKkoB. JlabopaTopHas

26| Doors s dbyveme pesmmronwononpnmioron ||
MHKpOIIperapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, CLETUIEHHBIX C 1 https://m.edsoo r/3GYGVATYM
I0JIOM
HNzmenunBocTs. HenacneacTBeHHass H3MEHYUBOCTb.

78 JlabopartopHnas pabota Ne 6. M3yuenne MmoaudukamoHHOMI 1 0.5 https://m.edsoo. r/ MAMHUK2VV
U3MEHYUBOCTH, TIOCTPOCHUE BapPHAIIMOHHOTO Psijia U AUPS.IMLECS00. WMLV Y
BapUaIMOHHOW KPHUBON»

Hacnencrennas uamenunBocth. JlabopaTopHast pabora Ne

29 7. «AHanu3 MyTarui y 1po30(Quibl Ha TOTOBBIX 1 0.5 https://m.edsoo.ru/VWT70DZ8R
MHUKpOIpenaparax»

30 ['eHeTHKa YelIOBEKa 1 https://m.edsoo0.ru/XU9SFS3GA

31| inomeneraenmioors w oweraspo0rs oprasnion» ! hitpsi//m.edsoo.WE2IXRSER

32 Cenexius Kak HayKa U TIPOIECC 1 https://m.edsoo.ru/3128P31.98

33 Metozbl U JOCTHIKCHHSI CEJICKITMN PACTCHHUIA M YKUBOTHBIX 1 https://m.edso0.ru/JSK3Q6W0J

34 buortexHosnorus Kak oTpacib NPOU3BOJICTBA 1 https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4



https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne KoauuecTBo 9acon
n/m Tema ypoxa Bcero | Kontpoabsnsie | IIpakTuyeckue UIEKTPOHHbIC WHPPOBLIE
o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 OBOJIIOIMS M METOJIBI €€ M3yYCHHSI 1 https://m.edsoo0.ru/6 KWQIKBKI

2 Hcropust pa3BUTHS IPEACTABICHUI 00 DBOJIFOIIUU 1 https://m.edsoo0.ru/0SWC47SSX

3 MHUKpPO3BOJIIOLIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsus Kak dIeMeHTapHas eIMHUIA BUIA U

4 sBostorun. Jlaboparopnas padota Ne 1 «CpaBHeHue BUI0B 1 0.5 https://m.eds00.ru/D3UCLTSOF
110 MOP(OJIOTHICCKOMY KPHTEPHUIO»

5 JIBuKkyume cuisl (3J1eMeHTapHble PaKTOphl) HBOJIIOLUN 1 https://m.edsoo.ru/3EH6CNOWI

6 EctectBeHHbI1 0TOOP U €ro (opMbl 1 https://m.edsoo0.ru/DY32BUDOO
Pe3ynbTaThl 3BOTIONNHN: IPUCITOCOOICHHOCTh OPTaHU3MOB

7 u Bu1000pasosarne. Jlabopatopra padota No 2.. 1 0.5 https://m.edsoo.ru/WAJHSTLOB
«Omnrcanne NpUCIOCOOICHHOCTH OpraHu3Ma U e
OTHOCHTEJIBHOTO XapaKTepay

8 HamnpaBneHus v myTH MaKpOIBOJIIOIIMH 1 https://m.edsoo.ru/PI1FIOYV3

9 HeoOpaTuMocTh 3BOIIOLIUN 1 https://m.edsoo.ru/CLA9VCSJ1]

10 Wcropus xu3Hu Ha 3emiie U METOIbl €€ U3yUeHuUs 1 https://m.edso0.ru/MIJYY1MVX?7

11 ['unoTe3pl NpoUCX0KACHUS JKU3HU Ha 3eMJie 1 https://m.edsoo. s /EKNHXBOS2

12 PazButue xxu3HM Ha 3eMJie IO IpaM U IeproIam 1 https://m.edsoo.ru/ECINSTF62
OCHOBHBIE TaITbI BOJIOIUN PACTUTEILHOTO M )KUBOTHOTO

13 mupa. [Ipaktudeckas padora Ne 1 «3yueHue uckomnaeMbprx 1 0.5 https://m.edsoo0.ru/7K1LYOSCT
OCTAaTKOB PACTCHUH U JKUBOTHBIX B KOJUICKITUSIX)

14 CoBpeMeHHas CUCTeMa OPraHUYEeCKOTr0 MUpa 1 https://m.edsoo.rt/WSEXNIYAK

15 DBOJIIOIMS YeJIOBEKa (AaHTPOIOTeHe3) 1 https://m.edsoo.ru/ADV3JERUE

16 JIBuxyniue cuibl (hakTopbl) aHTPONOreHe3a 1 https://m.edsoo0.ru/D7JZMBYPQ

17 OCHOBHBIE CTaJIUN BOIIOLINH YEJIOBEKA 1 https://m.eds00.ru/14G19MQ4K

18 YenoBeueckre pachl M MPUPOIHBIE aIaNTAIIMH YeJTIOBEKA 1 https://m.edsoo.ru/XL7QKC5PK

19 PesepBHbIii ypok. O600111eHe 110 TeMe «BO3HMKHOBEHUE U 1 1 https://m.edsoo0.ru/R6L7VY2GB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

Pa3BUTHC JXKU3HU HaA 3emiie»

20 OKOJIOTHUs KaK HayKa 1 https://m.edsoo.ru/K46KONS561

21 Cpenpl oOUTaHUS M SKOJIOTHYECKHE (haKTOPHI 1 https://m.edsoo.ru/DCOIEUICY
Abuotnyeckue pakropsl. Jlaboparopras padora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX

22 MeCTp(;%I/ITaHI/I;I». JlaboparopHas pa%OTa Ne 4. «BpJ]I/ISIHI/Ie ! 05 A P i S ]IPEMA
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEycay

23 buotnueckue GakTopsl 1 https://m.eds00.ru/A6Z8MGNOR
DKOJIOTUYECKHE XaPaKTEPUCTUKH TOITYJISIIUH.

24 [Ipaktuueckas padora Ne 2 «IToacuér miaoTHOCTH 1 0.5 https://m.edsoo.ru/X42J6 ABRN
MONYJISILANA Pa3HbIX BUJOB PACTEHUN»

25 Coo0bmiecTBa OpraHu3MoB — OHOIIEHO3 1 https://m.eds00.ru/0T2K 1PNGZ

26 DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI) 1 https://m.edsoo.ru/SILIRWZMR

27 | Qomomme rorrem osnerow Sronoeone | i s UNSTEWIGE

28 [IpupoHbIE 3KOCUCTEMBI 1 https://m.edsoo.rt/WIDMMUBC

29 AHTpPOIIOreHHbIE IKOCUCTEMBbI 1 https://m.edso0. 1/ WRS65U3WC

30 bruocdepa — rnobanpHas skocucTeMa 3eMiIu 1 https://m.eds00.ru/2X1VG50Q18

31 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOCHEPHI 1 https://m.edsoo0.ru/VS5JT6B38Z

32 UYenoBeuecTBO B Onochepe 3emiin 1 https://m.edsoo.ru/HXCDHPXDJ

33 CocyIiecTBOBaHUE IPUPOIBI U YCIOBEUSCTBA 1 https://m.eds00.ru/187G37606

34 PesepBHelit ypok. O6001enne Temsr «Coo0riecTa u 1 https://m.edsoo.rt/SWSXCF3K6
9KOJIOTHYECKHUE CUCTEMBI»
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

10 KJIACC

OBPA3OBATEJbHOM ITPOT'PAMMBbBI

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI
NMPorpaMMbl CpeaHero o0uero 0Opa3oBaHus

ChopMupoBaHHOCTH 3HAHUH O MECTE M POJIHM OMOJIOTHU B CHCTEME HAyYHOT'O 3HAHHS
€CTECTBEHHbIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI
MHUpPa U HAYYHOI'O MMPOBO33PEHMS; O BKJIAJE POCCUHCKHUX U 3apyOe’HBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOIMH; (PYHKIHMOHAJIBHOW TI'PaMOTHOCTH YEJIOBEKa JUIs
pELICHUS )KU3HEHHBIX 3a1a4

YmMmenne PacCKpbIBaTh COACPIKAHUC 6I/IOJIOI‘I/I‘-ICCKI/IX TCPMHUHOB U HOHSATHH: KHU3HBb,
KJIeTKa, OpraHu3M; MeTa0oau3M (OOMEH BEIIECTB W TPEBpAIICHHUE HSHEPTUH),
roMeocTtas  (camoperyysiuMs), ypOBHEBas  OpraHu3allis  JKHUBBIX  CHCTEM,
CaMOBOCTIPOM3BEICHHE (PETPOAYKIIUS), HACICICTBEHHOCTh, U3MEHUYMUBOCTh, POCT H
pa3BUTHE

YMeHue nznaratb OMOJIOTHYEeCKHe TEOpUH (KJIETOYHAs, XpPOMOCOMHAs!, MyTallHOHHAs),
3akoHbl (. Menpens, T. Moprana, H.M. BaBunoBa) u ydeHuss (0 ULEHTpax
MHOrooOpasust ¥ NPOUCXOXKAEHUS KyJbTypHbIX pacrenuit H.M. Baswumnosa),
ONpEJENATh TPAHULIBI UX IPUMEHHMOCTH K KMBBIM CHCTEMAM

YMeHne BiaJeTh METOJaMH HAy4YHOTO IIO3HaHWS B Owuosjoruu (HaOmrofeHue u
ONHMCAaHUE >KMBBIX CHUCTEM, NPOLECCOB W SBIEHUN; OpraHu3alus M MPOBEJICHUE
OMOJIOTMYECKOTO JKCIMEPUMEHTA, BBIIBM)KCHHE TUIIOTE3bl; BBISIBICHHE 3aBUCUMOCTHU
MEXIy HCCIEyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB; YMEHHUE JIEIaTh BHIBOJBI Ha
OCHOBAHHWH MOJYYCHHBIX PE3yJIbTATOB)

YMeHue BBIACHATH CYIIECTBEHHBIC TPU3HAKKM BHPYCOB, KJICTOK IIPOKAPUOT U
9YKapHOT, OAHOKJICTOUHBIX ¥ MHOTOKJICTOYHBIX OPIaHU3MOB; OCOOCHHOCTH MTPOIICCCOB
oOMeHa BEIIECTB M MPEBpAIICHUs YHEPrUU B KJIeTKe, (POTOCHHTE3a, MIIACTUYECKOTO U
SHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a, OIUIOJOTBOPCHUS,
Pa3MHOXKEHHs, MHIMBHIyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3)

YMeHue NpUMEeHSTh [0Jy4YeHHbIE 3HAHUSA AJ11 00bSICHEHUsI OMOJIOrMUECKUX MTPOLIECCOB
U SIBJICHUM, JUIsl IPUHATUS NPAKTUUECKUX PELICHUM B MOBCEIHEBHOM JKU3HU B LIEIAX
obecrieueHHss 0O€30IIaCHOCTH CBOETO 3[0POBbS U 310POBbS OKPYXKAIOIIUX JIOJEH,
coONIOAICHUST HOPM TI'PaMOTHOIO IIOBEIEHHUS B OKpYXKarolled IpUPOJHON cpee;
IOHUMaHHE HEOOXOIUMOCTH HUCIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOM OMOJIOTHUU U
OMOTEXHOJIOT U AJISl PAIIMOHAIEHOTO IPUPOAONIOIb30BAHNUS

YMmenue pemiaTth 3JCMCHTAPHBIC T'CHCTUYCCKUC 3aJavvd Ha MOHO- H I[I/IFI/I6pI/II[HOG
CKpCIIMBAHUEC, CHCIJICHHOC HACJICA0BAHUC, COCTABJIATH CXCMBI MOHOFI/I6pI/IZ[HOFO
CKpCIIMBAHUA AJIA MPCACKA3aHUs HACJICAOBAHMA IIPU3HAKOB Y OpIraHUu3MOB

YMeHue BBIONHATH JTA0OpaTOpHBIE M MpPAaKTHYECKHUE padoOThl, COONIOAATh MpaBHiia
pH paboTe ¢ YIeOHBIM U 1abOpPaTOPHBIM 000PYAOBAaHUEM

YMeHrne KpUTHYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(HOPMAITUIO OUOTOTHIECKOTO
COJIEpXaHUs, BKJIIOYAIOLIYIO IICEBJAOHAYYHbIC 3HAHUS M3 PA3JIUYHBIX HCTOYHUKOB
(CMH, nHayyHO-TIOMYJISIPHBIE MAaTepUaibl); OSTUYECKUE AaCMEKThl COBPEMEHHBIX
UCCJIeIOBaHM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUU
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YMenue co3gaBaTh COOCTBEHHBIE NHCHbMEHHBIE U YCTHBIE cOOOMIeHHs, 0000IIas
OMOJIOTMYeCKY0 MH()OPMAIIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIOIH30BATh
MOHSATUHHBIN anmapat OHOJIOTHH




11 KJIACC

Ko . .

I ol:se AEMOIO IIpoBepsiemble npeaMeTHBIE Pe3y/IbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOM
poBep NPOrpaMMbl CpeHero oodmero o0pa3oBaHus

pe3yJabTara

CdopmupoBaHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa ¥ HAYYHOT'O MHPOBO33PEHHMS; O BKJIA/e POCCUHUCKHUX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (PYHKIMOHAIBHOW TI'PaMOTHOCTH YeJOBEKa JUIs
pelIeHus )KU3HEHHbIX 3a7a4

YMeHHe pacKphIBaTh COJCPKAHUE OHWOJOTMYCCKHX TEPMHUHOB W TIOHSTHIA: BHII,
NOMyJISIKsl, TeHO(OHA, SBONIONMS, JBWXKYIME CHIbI ((DaKTOphl) 3BOJIONUH,
MPUCTIOCOOICHHOCTh OPTraHW3MOB, BHJI000pa30BaHME, DJKOJIOTHYECKHE (PaKTOPHI,
9KOCUCTEMA, NPOAYUCHTBI, KOHCYMCHTBI, PCAYICHTLI, HCTIH IMUTAHUA, SKOJOTHUICCKAA
nupamMuia, OMoreoleHos3, ouocdepa

YMenne wuznaraTh Ouosiormueckue Tteopuu (dBosrormoHHas teopus Y. JlapBuHa,
CHUHTETUYECKAsi TEOPHUsS HBOJIIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTU (3apOABILIEBOTO
cxoactBa K.M. bapa, uepenoBanus raBHbIX HampaBiIeHUW U mmyTeu 3Bomtonunu A.H.
CeBeprioBa, yueHuss o Ouocepe B.M. Bepnanackoro), ompeaensiTh TpaHHUIBI UX
IPUMEHHUMOCTH K JKUBBIM CHCTEMaM

YMeHne BiajeTh METOJaMH HAy4YHOTO IIO3HaHWS B Owuosnoruu (HaOmrofeHUE u
OMHMCAHUE >KHMBBIX CHUCTEM, MPOLECCOB W SBJIEHUN; OpraHu3alus M MpPOBEICHUE
OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIIBM)KCHHE TUIIOTE3bI; BBISIBICHHE 3aBUCUMOCTHU
MEXIy HCCIEyeMbIMH BEIMYMHAMH, OOBSICHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TECOPUNA U 3aKOHOB; YMEHHUE JEIaTh BHIBOJBI Ha
OCHOBAHHUH MOJYYCHHBIX PE3yJIbTATOB)

YMeHue BBIIEIITh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUN, MPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOI€OLIEHO30B U
IKOCHCTEM; 0COOCHHOCTH TPOIIECCOB HACIICICTBCHHON N3MEHUMBOCTH, ECTECTBEHHOTO
orOopa,  BUA000Opa3oBaHUS,  MPHUCIOCOOJCHHOCTH  OPraHHW3MOB,  JCHCTBHS
IKOJIOTUYECKUX (aKTOPOB HA OPTraHU3MBI, MEPEHOCa BEIIECTB W MOTOKA 3HEPTrUU B
OKOCUCTEMAax, aHTPOIOICHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOeH MECTHOCTH,
KPYTOBOPOTA BEIIESCTB M OMOT€OXUMHUYECKUX LIUKIIOB B OHocdepe

YMeHue npuMeHsTh NOMyUYeHHBIE 3HAHUS JUTsI OObSICHEHHUS OMOJIOTHYECKUX MTPOLIECCOB
U SIBIICHUM, JIJIS1 IPUHATHUS MPAKTUUECKUX PEUICHUN B MOBCEIHEBHOM JKU3HU B LIEISAX
oOecrieueHus OE€30MacCHOCTH CBOETO 3JI0POBbS W 30POBBSI OKPYKAIOIIUX JIOJIEH,
coONIOACHUST HOPM TI'PaMOTHOIO IOBENEHUS B OKpYXKarolled IpPUPOJHON cpee;
MOHMMAaHHE HEOOXOIMMOCTH HCHOJIb30BAaHUS JOCTHKEHUH COBPEMEHHOW OHOJOTUU
JUTSL pallMOHATIBHOTO TPUPOAOTIOIb30BAHMS

VYMmenne peuaThb 3JICMCHTAPHLIC 6HOHOFI/I‘-I€CKI/IG 3ala4yu, COCTABJIAThL CXCMbI IEPCHOCA
BEIIIECTB U SHEPTHUH B KOCHCTeMax (I1eMH MUTAHUS)

YMeHue BBITIONHATH JTA0OOpPATOpPHBIE W TMPAKTHYECKHE padOThI, COONIOAATh TMpaBHiIa
npu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM

YMeHHe KPUTHUYECKU OLICHUBATh U MHTEPIIPETUPOBATh HH(DOPMAIUIO OHOJIOTHYECKOTO
COJACPpIKaHNA, BKIHOYAIOMIYIO IICCBJAOHAYYHBIC 3HAHHA H3 PA3JIMYHBIX HMCTOYHHKOB
(CMH,  HaydHO-TIONMYJIAPHBIE  MaTepHalibl);  paccMaTpuUBaTh  IJIOOAJbHBIC
9KOJIOTHYECKHE TPOOJEMBI COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUITHIO
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YMenue co3gaBaTh COOCTBEHHBIE NHCHbMEHHBIE W YCTHBIE cOOOMIeHHs, 0000mIas
OMOJIOTMYECKY0 MH()OPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUHHBIN anmapat OUOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC
Kona ITpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 buonorus kak Hayka

buonoruss — Hayka o xuBod mpupoze. Posp Ouonorun B popMupoBaHHH COBpPEMEHHOMN

1.1 .
Hay4HOU KapTuHBI Mupa. CucremMa OMOJOTHYECKUX HAyK

Metoapl TO3HAHMS >KUBOW TPHUPOILI (HAOIIOAEHUE, DKCIIEPUMEHT, OMHMCAHHUE, U3MEPEHHE,

1.2 kiaccuuKanus, MOJICTHPOBAaHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX )
2 JKuBble cucTeMbl U UX OpraHU3aluUs

71 ’Kusbie cuctemsl (OHOCHCTEMBI) Kak MpeAMeT u3yuyeHus: ouonoruu. CBoiicTBa OHOCUCTEM H
) UX pazHooOpaszue

29 YpoBHH OpraHu3anuu orocucTem: MOJIEKYJIIPHO-T€HETUUECKH, KJIETOYHBIH,
) OpraHU3MEHHBIN, MONYJISAIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OMoc]epHbIi
3 XUMHUYECKUN COCTaB M CTPOCHUE KIETKU

XWMHYECKUN COCTAB KJICTKA. XUMHUYECKHE DJIEMEHTBHI: MAaKpPOJIEMEHTHI, MHUKPOIJIEMEHTHI.
3.1 Bona u munepanbHble BemiecTBa. DYHKIMU BOJABI MU MHUHEPAIbHBIX BELIECTB B KIIETKE.
[Togepxanne ocMoTHYECKOTo OajaHca

benku. CoctaB u cTpoeHue 0enkoB. AMMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnMeble u
3aMEHUMbIC AMMHOKHUCIOTBI. AMUHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbI (TIEpPBUYHASI, BTOPUYHAsS, TPETHUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUECKHE
3.2 | cBoiicTBa OenkoB. buonornyeckue QyHKIHH OEIKOB.

®epMeHThl — Ouonornueckue katanuszatopbl. CTpoeHue QepMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentsl. Butamunbel. Otnnuust (GEpMEHTOB  OT
HEOpPraHMYECKUX KaTalIu3aTopOB

YrieBoapl: MOHOcaxapuabl (TJIOKO3a, pubo3a M Je30Kcuprbo03a), aucaxapuabl (caxaposa,
JaKTO3a) W TOJIMcCaxapubl (Kpaxmaj, TJIHKOTeH, IIeJUItoio3a). buonorndyeckue (GyHKIUU
yTJIEBOOB.

33 .
JIunuael: TpUTIUUEPUIBL, cTepouabl, pochonumuasl. ['uapodunsHo-ruapoPoOHbIE CBOMCTBA.
buonornueckne ¢GyHkimu JmnuaoB. CpaBHEHUE YIIIEBOAOB, OCTKOB M JUIHUJIOB Kak
UCTOYHUKOB HEPTUU

34 Hyxkneunosbie kucinotel: JIHK u PHK. Hykieoruabpl — MOHOMEpBI HYKJIEHHOBBIX KHUCJIOT.

Crpoenue u pyskiun JJTHK. Crpoenue u pynkuuu PHK. AT®: crpoerne u GyHKIIUN

3.5 | Huronorus — Hayka o kieTke. Kiierounast reopusi. MeTo1bl M3y4eHUS KJIETOK

Knerka kak OCJIOCTHaA XHWBasd CHCTCMaA. O6IJ.[I/IC NPpU3HAKHU KIICTOK: 3aMKHYTAas HapyXKXHad

3.6 .
MeMOpaHa, mosekyibl JIHK kak renernueckuii anmnapat, cuctema cuHTe3a Oeska

Tunsl KJIETOK: dJyKapuoTHyeckas M  Mpokapuotuyeckas. (OcCoOEHHOCTH  CTPOECHMUS
3.7 | npokapuoruueckoil kierku. Kierounass crteHka Oakrepuil. CTpoeHHE >SYKapHOTHYECKOM
KJ1eTKU. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKU

[loBepXHOCTHbBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, WX (QYHKIHU.
[Mnasmatuyeckass memOpana, e€ cBoiictBa W ¢yHkiuu. LluToruiasma u e€ opraHoumbl.
OpnHomeMOpaHHbIE OpraHOM bl KIETKU: dHAomIazMaTrueckas cets (OI1C), annapar ['onpaxy,

3.8
30CcOMBI. [1osTyaBTOHOMHBIE OpraHOM bl KJIETKU: MUTOXOHAPUH, TutacTusl. [Iporcxoxaenue
MUTOXOHJAPUHA ¥ actui. Bumel mmactun. HemeMOpaHHBIE OpraHOHIIBI KIIETKH: PHUOOCOMBI,
KJICTOYHBIA LEHTP, PECHUYKH, )KTYTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus

3.9 SAnpo — perynsatopubiii neHTp kieTku. CTpoeHue sjpa: sigepHas 000i0YKa, KapHoIlia3Mma,

XPOMAaTHUH, AIPBIIIKO. XPOMOCOMBI

3.10 | TpaHCHOPT BEIIECTB B KJIETKE

4 KuzHeneareapbHOCTh KIETKHA

4.1 OOMeH BelecTB, WM MeTa0oIHM3M. AcCUMMIIALMS (TIACTUYECKHA OOMEH) U JTUCCUMUJISIINS




(3HEepreTHyecKuil 0OMEH) — JBE CTOPOHBI €IUHOrO Iporecca MeTaboim3ma. Tunbsl oOMeHa
BEIIECTB: aBTOTPOGHBIM U reTepoTpodHbid. Ponb QepMeHTOB B 0OMEHE BEIIECTB H
IIpeBpalleHUN DHEPTUU B KIIETKE

4.2

®dorocunate3. CBetoBas u TemHOBas (a3el  ¢dortocuHTe3a. Peakmum  QorocuHTe3A.
Db dexkrnBHOCT, PoTOCHMHTE3a. 3HaueHue (OTOCHHTE3a ISl KU3HM Ha 3emie. BnusHue
YCIIOBHI cpejibl Ha (POTOCUHTE3 U CITOCOOBI TOBBIIMICHHS €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHHTE3UPYIOIINe OakTepuu. 3HAYCHUEe XeMOCHHTE3a JIJIsl XKM3HU Ha 3emiie

43

DHepreTuyeckuii 0OMeH B KieTke. PaciienyieHne BeecTs, BhIJCICHHE U aKKyMYJIHPOBAaHUE
SHEPTHHM B KJIETKE. DTamlbl dHEPreTHUeckoro obmeHa. [ nmkonu3. bpokeHwe W ero BHIIBIL.
Kucnopongnoe okucieHue, WM KJIETOYHOE JbIxaHue. D(P(HEKTUBHOCTH SHEPreTUYECKOTO
oOMeHa

4.4

Peakuuu wmarpuunoro cuHte3a. ['enernueckas wunHpopmanus u JHK. Peanmuzanus
reHeTuyeckoil nuopmamnmu B kieTke. [ eHeTHueckuil Koa 1 ero cBoicTBa. TpaHCKpHUMIIHS —
Matpuunblii cunte3 PHK. Tpancnsius — O6uocunte3 Oenka. KoaupoBaHue aMUHOKHUCIOT.
Poab pubocom B OMocHHTE3E Oelika

4.5

Hexknerounsle Gopmbl xu3HH — BUpychl. Mctopus otkpbsiTust Bupycos (/.M. MBaHoBckwuii).
Oco0OeHHOCTH CTPOEHHUS U KU3HEAEATeIbHOCTH BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U Y€JOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoneduunta yenoseka (BY)
— Bo30yautens CIIM/a. [TpodguiakTuka pacnpocTpaHeHus: BUPYCHBIX 3a00€BaHUIN

Pasmuoxenne n HHIAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounblii mMKki, WIM JKU3HEHHBIM mMKI KieTkd. MHTepdasa u wmmro3. Ilpomeccsr,
npoTtekarone B uHTepdase. Permmkanus — peakius marpuuHoro cunre3a JJHK. Ctpoenne
XpoMOCOM. XpOMOCOMHBIN HaOOp — KapuOTHIL. J(UIIONAHBIN U ralIOuIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. lluTonormueckre OCHOBBI Pa3MHOXKEHHUS W HWHIUBUIYaJIbHOTO
pa3BUTHUS OPraHU3MOB.

Henenne knerkn — muto3. Ctaguu murosa. [Iporeccel, npoucxoasiyue Ha pa3HbIX CTaAMIX
MHTO3a. BMOJIOrMYeCKUil CMBICI MUTO3a

5.2

@opMbI Pa3MHOKEHHUSI OPraHU3MOB: OECIIONoe U MoJIoBoe. Buabl Gecronoro pa3MHOXKEHUS:
JieJIeHUE Ha/iBOe, MOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOPa30BaHUE, BEreTaTUBHOE
pa3MHoOkeHue. VICKycCTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €TI0 3HAYEHHE VISl CEIEKIIUU

53

[TonoBoe pazMHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meito3. Cragum wmeio3a. Ilpoueccel, mpoucxonsdiiue Ha craausx wmenosa. lloBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii CMbIC M 3HAaUEHUE Meio3a

5.4

I'ameTorenes — mporiecc 0Opa3oBaHMs TOJOBBIX KIETOK Yy YKMBOTHBIX. [l0JIOBBIC >Keye3bl:
CEMCHHHUKU U SISUYHUKHU. O6paSOBaHI/I€ 1 Pa3BUTHUC IOJOBBIX KJIETOK — raMcCT (CHCpMaTO?;OI/I)I,
SUIIEKIIeTKa) — CchepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIIETOK U
cniepmato3onioB. OmionorBopenue. [lapreHoreHes

5.5

WnpuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHe3). DTarbl
SMOPHUOHANBHOTO Pa3BUTHS y TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJIsAlus,
opranorere3. llocTaomMOpuoHANBEHOE pa3BUTHE. THUIBI MMOCTIMOPHOHAIBHOTO PA3BHUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHM3MOB; (DAaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIE YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOCHHE CEMEHH, CTaJIuH
pa3BUTHSA

HaCJICZ[CTBeHHOCTB 1 UIBMCHYMBOCTL OPraHu3MOB

6.1

IIpenmer w 3amaum reHetuku. lcropuss pa3BUTHS TEHETHMKH. BKiag pOCCHHCKUX H
3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKU. MeToJbl TE€HETHKH (TMOPUAOIOrHYECKHH,
LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKU). (OCHOBHBIE TIE€HETUYECKHE IOHATHS.
I'emeTnyeckas CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKpEIUBaHUI

6.2

3aKOHOMEPHOCTH HACJIEAOBaHUS MTPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MonoruOpugHoe
CKpellMBaHWe. 3aKOH eIMHOOOpa3usi TUOPUIOB TMEpBOro  mokosieHus. [IpaBuio




JOMUHUPOBaHMS. 3aKOH paclleIuleHus Npu3HakoB. ['mmoreza uuctorel ramer. IlomHoe u
HEIOJHOE JOMUHUPOBAHHUE.

JurubpugHoe  ckpemMBaHME.  3aKOH ~ HE3aBUCHMOIO  HACIEAOBAaHUS  IPU3HAKOB.
{uToreneTnueckue OCHOBBI AMTMOPHUIHOIO CKPELIMBAHUA. AHAIU3UPYIOLIEEe CKpELIUBaHUE.
Hcnionp30BaHue aHATM3UPYIOUIETO CKPEIMBAHUS JUISI ONIPEEIICHUS] TEHOTHIIA 0CO0U

CuerieHHOE HaclieoBanue nmpu3HakoB. Pabora T. Moprana 1o cuernjieHHOMY Haclle0BaHUIO
reHoB. HapylieHue clemnyieHusi TeHOB B pPe3yJIbTaTe KPOCCHHTOBEpa. XpOMOCOMHAsI TEOPHUs
HACJIEJCTBEHHOCTH. [ eHeTHUeCKrEe KapThI.

6.3 I'enernka mona. XpoMOCOMHOE OIpeneiacHUE Ioja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHeie U rereporameTHele opraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUICHHBIX C
110JIOM
N3meHunBOCTh. BUIBI M3MEHUYMBOCTU: HEHACIEACTBCHHAs U HACJEICTBEHHas. Poib cpensl B

6.4 HEHACJIEICTBCHHONH M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALMOHHOM HW3MEHYHUBOCTH.

BapuanuonHnslii pan 1 BapuanyoHHas kpuBasi. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peakinu. CBoHCTBa MOIM(DUKAIIMOHHOW N3MEHUYUBOCTH

HacnencrBennas, WiIM TE€HOTHIIMYECKAs, H3MEHYHBOCTH. KOMOMHATHBHAA HM3MEHYUBOCTD.
Meiio3 U TIOJNOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOM HM3MEHUYMBOCTH. MyTalMOHHAS
6.5 M3MEeHYMBOCTh. Kiaccudukanus MyTanuii: TeHHbIE XPOMOCOMHBIE, TeéHOMHbIe. YacTtoTa u
NpUYMHB  MyTanuid. MyTareHaple  (akTopbl. 3aKOH TOMOJIOTHYECKHUX  PSAJIOB B
HacieacTBeHHol n3MeHunBoctu H.M. BaBunosa

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TE€HETHMKU YEJIOBEKA:
TE€HEAJIOTHYECKUM, OJM3HEIOBBIM, ITUTOTEHETUYECKUM, OMOXWMHUYECKHHN, MOJIEKYJISIPHO-
reHeTuyeckuid. COBpPEMEHHOE ONpe/eNeHHe TI'€HOTHNA: IOJHOT€HOMHOE CEKBEHHPOBAaHUE,
TEHOTHIMPOBaHKE, B TOM uucie ¢ nomouipio [11{P-ananu3a. HacnencTtBennrsie 3ab01eBaHus
6.6 | yemoBeka: TeHHbIe OONE3HM, OONE3HW C HACJIEICTBEHHOW MpPeapacroioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTnueckue M TeHepaTuBHbIe MyTauuu. [[pUHIHUIBI 310POBOTO
oOpasa KH3HU, NTUarHOCTUKU, TPOMUIAKTUKY U JICUCHHUs] TeHeTUYeCKUuX OonesHeil. Memauko-
T€HETUYECKOE KOHCYJIBTHPOBAHHUE. 3HAYCHUE MEIUIIMHCKOM T'€HETUKHU B MPEJOTBPAIICHUN U
JICYCHUH T'€HETHYCCKHX 3a00JICBAHUM YeJIOBEKA

7 Cenekiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak HayKa M IPOILECC. 3apOoXkKICHUE CENEeKIMU W jJoMmecTukanusd. Yuenue H.U.
7.1 | BaBwioBa O LIEHTpax HPOUCXOXKIECHUS W MHOrooOpas3usi KyJbTYypHBIX pacTeHui. LleHTpsl
MPOUCXOXKJICHHSI JIOMAITHUX KUBOTHBIX. CopT, MOpo/ia, MTaMM

CoBpeMeHHBIE METOABI CeNeKIMH. MacCOBbI W WHIWBHAYAJIbHBIM OTOOpPHI B CEJICKIIUH
pacteHMM U KMBOTHBIX. OneHKa »3KcTepbepa. bINM3KOPOACTBEHHOE CKpElIMBAaHUE —
nHOpuauHT. Yucras nuaus. CKpelmrBaHue YUCTHIX JTUHUM. ['eTepo3uc, uinm rudpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayrOpuauur. OtnanéHHas rudpuanzanus U e yCIeXu.
HckyccTBeHHBIM MyTareHe3 M MOJIyYEHHUE MOJIUILIONAOB. [JOCTHIKEHHS CEJIEKIMH PACTCHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.2

buorexHonorust kak oOTpacib IPOU3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3AAHMS
pexomOunantHot JIHK u tpancrennsix opranusmoB. Kierounas unxkeHepus. Kierounbie
7.3 | KyJAbTYpBL. MUuKpoKIIOHaIbHOE pa3MHOXEHUE pacTeHuN. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IWCTBEHHBIX OPTaHU3MOB. OKOJIOIMUECKHE M STHYECKHE
po6aembl. 'MO — reHeTH4eCKH MOJU(PHUIMPOBAHHBIE OPraHU3MbI

11 KJIACC
Koa ITpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 OBOJIIOIIMOHHAS OMOJIOTHUS

DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CauzerenbcTBa HBOIONUH. [[ajeoHTOIOrHYECKHE: TOCIIEA0BATEILHOCTh TIOSIBIICHHS BHJIOB B
MAJICOHTOJIOTUYECKON JIETOMHCH, TMepexoanbie (opmbl. buoreorpadudeckue: CXOACTBO U
paznuuue dayH B GJIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHYECKUEC: CXOJICTBA M Pa3IUUus

1.1




3M6pI/IOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-ICCKI/IeI TOMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAUMCHTApPHBIC OpTraHbl, 4aTaBU3MBI. MOJ'ICKy.TIHpHO—6I/IOXI/IMI/I‘IeCKI/ICZ
CXO0ACTBO MCXAaHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX METa00INYECKUX HYTef/'I Y BCEX
OpraHnu3mMoB

1.2

DBomroronHass teopus Y. JlapBuHa. IIpeanmochUIKM BO3HUKHOBEHHUS JIapBUHH3MA.
JBmwxKymue Cuibl 5BOMIONMKA BHIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIPH
OTPaHMYCHHOCTH PECYPCOB, HEONpEeEHHAs HM3MEHUMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopusi »Bomonuu (CTI) u ocHOBHBIE €€ MONOXKEeHUsA. MUKPOIBOIIOLHUS.
[Tomynsiust Kak eAMHMIIA BUJA U SBOJIIOINH

1.4

JBuxyume cuibl ((akTopbl) SBOJIOLMU BUJOB B INpupoae. MyTallMOHHBINH mpolecc u
KOMOWHATHBHAs M3MEHUYUBOCTh. [lomynsuuoHHbIE BONHBI M apel¢ reHoB. M3omsamus u
murpanus. EctecTBeHHbIE 0TOOp — Hampapnsiommidi  gaktop 3Bomouud.  DPopmbl
€CTECTBEHHOI'0 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTar 3Bomonuu. [Ipumeps! npucnocoOnenuii y
Opranu3MoB. ApoMop¢03bl U UIH0AAATITAIIUH.

Bun wu BugoobpazoBanue. Kpurtepunm Buma. OcHoBHble (opMbl BHI000pa30BaHMUS:
reorpauueckoe, IKOJIOrHIECKOe

1.5

MaxkposBomorus. Dopmbl  3BOTIONUHN:  (UIETHUECKAs, WBEPIeHTHAas, KOHBEPIeHTHas,
napajuienpHasi. HeoOpaTumMocTh 3BOIIIOLIMU

BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble TIPEACTABJICHHUS O 3apOKACHHM XM3HU. HayuyHble THMOTE3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHCHepMus. XUMHUYecKasi HBOJIOLUA. DKCIEPUMEHTAIbHOE
MONTBEPXKIICHUE XUMHUYECKON 3BONONMU. HawanmbHbie 3Tanmbl OMOJIOTHMYECKON 3BOIIOIUH.
I'mnoteza PHK-mupa. IlepBbie kieTkn U ux 3Botonus. PopMUPOBaHKWE OCHOBHBIX TpYyMIl
JKUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeiickas U nmporepo3onckas
opel. [lanmeo3oiickas spa W e€ mepuoabl: KEMOPHMCKWN, OPIOBUKCKUM, CHUITYPUUCKUH,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, IMEpMCKUN. Me3o30lickas 3pa U €€ MepUObl: TPUACOBBIN,
FOPCKHUIA, MEJIOBOM.

KaiiHo30iickass 3pa M €€ NepuoAabl: MaJEOreHOBBIN, HEOI€HOBBIM, AHTPONOTEHOBBIN.
XapaKkTepUCTUKAa KIUMaTa W TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE JTalbl JBOTIOLUU
pPacTUTENILHOTO U JKMBOTHOTO MHpa. ApoMop(o3bl y pacTeHui U >KUBOTHBIX. [losiBieHue,
paclBET M BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB
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Cucrema OpraHMYecKOro MHpa KakK OTpakeHue 3BoJoUnU. OCHOBHBIE CHCTEMaTHYECKHE
TpYyMIbl OPTaHU3MOB

24

OBOJIOLIMST  YeNoBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3Butue mpencTtaBieHH o
MPOUCXOKICHUH 4YeloBeKa. MeToabl M3yueHus aHTpororeHeza. CxoacTBa U pa3iuydus
YeJI0BeKa U )KMBOTHBIX. CHCTEMaTUUYECKOE MOJIOKEHUE YETIOBEKa.

Jewxymme cwibl  (dakTopel) aHTpororeHeza. HacnmeacTBeHHas HW3MEHYMBOCTH U
€CTeCTBeHHbIII 0TOOp. OOIIeCTBEHHBI 00pa3 KWU3HU, W3TOTOBJICHHE OpYIUd Tpyna,
MBIIIJICHUE, PeUb

2.5

OCHOBHbBIE CTaJMM M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJONUTEKH, UenoBEK yMeblil,
YenoBek mpsiMoxonsmuii, YenoBek HeaHIepTanbCckuil, YenoBek pasymubiii. Haxomku
UCKONIAEMBbIX OCTaHKOB, BpEMS CYILIECTBOBAaHHSA, OO0JACTh pACIPOCTPaHEHUs, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

YenoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpONEOHaHAas (eBpa3uiickas), Herpo-
aBCcTpajyioujHas (dKBaTOpuajibHasi), MOHTOJOMJHAS (a3UaTCKO-aMepUKaHCKasi). YepTsl
MPUCTIOCOOTICHHOCTH TMPEJICTaBUTENCH YeNOBEYECKMX pac K YCJIOBHSIM CYyIIECTBOBAHUS.
EnuncTBO "enoBeueckux pac. Kputuka pacusma

Opranu3Mbl ¥ OKpykKarolias cpeaa

3.1

DKoJiorus Kak HayKa. 3az[aq1/1 " pa3aciibl 9KOJIOI'MH. MeToabl SKOJOTHYECKUX HCCISIOBAaHUMI.




Dxoyiorudyeckoe MuUpoBo33peHue. Cpenpl OOWTaHHS OPraHU3MOB: BOJAHAs, HAa3eMHO-
BO3JIyIIIHAs, [IOYBEHHAs, BHYTPUOPTaHU3MEHHAS
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Okonoruueckue (aktopsl. Krnaccudukamus skojmorndyeckux (HakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOTeHHBIC. J[eliCTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
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AOuotnyeckue  (akToppl:  CBeT,  TeMIeparypa,  BIAKHOCTb.  DoTomepuoausm.
[IpucniocoOneHust OpraHU3MOB K JEHCTBHIO abmoTmueckux (akTopoB. buomornueckue
PUTMBI

3.4

buotnyeckue akropsl. Buasl OM0THYECKHX B3aUMOJCHCTBUN: KOHKYPEHLIUS, XUIIIHUYECTBO,
napasuTH3M, MyTyaJu3M, KOMMEHCAIU3M (HaxJ1eOHNYeCTBO, KBAPTUPAHTCTBO), AMEHCAJIH3M,
HelTpanu3M. 3HaueHre OMOTHYECKMX B3aMMOJEHCTBHM JJISl CYIIECTBOBAHHMS OPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTePUCTHKU MOmyasuuu. OCHOBHbIE TIOKa3aTead  MOMYJISILUH:
YUCJICHHOCTb, ILIOTHOCTb, POKIA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. [IuHamuka
YUCJICHHOCTH MONYJIALIMY U €€ peryJsinus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

Coo0miecTBo opranu3mMoB — 6morieH03. CTPYyKTyphl OMOIICHO3a: BHIOBAsI, POCTPAHCTBEHHAS,
Tpodudeckas (nmumieBas). Bunpl-noMmuaanTel. CBsizu B OMOIIEHO3€

4.2

DKkoJsornueckue cucteMbl (dkocucTemsbl). IloHsATHe 00 »KOcucTeMe M OHMOTeoIeHO3e.
(I)YHKI_II/IOHaJIBHBIC KOMIIOHCHTBI 3KOCHUCTCMBI: HNPOAYLCHTBI, KOHCYMCHTBI, PCAYUCHTHI.
KpyroBopot BemiecTB W MOTOK SHEPTHH B dKOCHCTeMe. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucteMbl. [lumeBbie menmu u cetd. OCHOBHBIE TIOKA3aTENHM SKOCUCTEMBI: Omomacca,
MPOAYKIUSA. DKOJOTHYECKUE TMHPAMUIBL: MPOIYKIIMU, YACICHHOCTH, Onomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUYMBOCTb, CAaMOpETyJIsilius, pazputue. Cykieccus

4.3

IIpuponHblE HSKOCUCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCUCTEMAa XBOWHOIO HWIJIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTembl. buonorumueckoe u
XO03SICTBEHHOE 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (akrop ycToHumBOCTH 3KOocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemiectBO U ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak TIT0OAJIBHOW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecue U oOpaTHast cBsi3b B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreoOXMMHMUYECKUE I[MKIBl 3JEMEHTOB (yriepoja, a3oTa). 30HAJbHOCTh OHOCHEpHI.
OcHoBHbIE OMOMBI CYIIN

4.5

YenosedecTBo B Omochepe 3emu. AHTpOTIOTeHHBIE H3MEHEeHHsI B Onocdepe. ['mobanpHbIe
9KOJIOTHYECKUE MPOOIIEMBI.

OcHOBa palMOHAIBHOTO YINPABICHHUS NPUPOJHBIMU pECcypcaMd U HX HCIOJIb30BaHUE.
JocTikeHusi OMOJIOTHH U OXpaHa MPHPO,IbI




YYEBHO-METOJMYECKOE OBECHEUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lon
penakuueii [laceunuka B.B. AkinonepHoe o6mmectBo «M3natensctBo «IIpocBemienne
* buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.; [lox
penakuueii [laceunuka B.B. AkinonepHoe o6mmectBo «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIsd YUUTEJIA

A.JO.Nonnera. A.B.Topranos. buonorus B cxemax u tabnumax IKCMO Mocksa. 2012 T
I'. U. Jlepuep. buonorus. [lonusiii cipaBounuk as noarotoBku k E I' 3. M. Actpens
2012r

['otoBumcs k EI'D. Obmas ouonorust M lpoga 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KoutponsHsie n3meputenbubie Mmatepuansl M [Ipocsemenue 2012
r

N.P. MyxamemxanoB. Mactepckas yuurens « Tectsl, 3auersl, onnnonpocs! 10-11 kmace»
M «BAKO» 2007 r

O6mmas 6uonorus: Yueonuk / [Tog pen. Koncrtantunosa B.M.. - M.: Academia, 2018. - 704
c.
Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YueOHuUK nmst
o61eo0pa3oBaTesbHBIX yupexxaeHuid: bazossiit yposens / H.H. Boponriios. - M.: [Ipocs.,
2022. - 304 c.

Heiima-Cuonnukas, M.A. OOmias u canuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKON
MUKpPOOHOJIOTMYECKUX HccieioBaHui: YuebHoe nocodue / M.A. [leima-Cruonunkas. -
CII6.: JIans, 2022. - 588 c.

T A JloBkoga. [lonroroska k onumnuaaam no 6uonorun 8-11 kimaccos. M Aiipuc-nipecc
2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://biologylib.ru/catalog/

http://www.virtulab.net

https://interneturok.ru/

http://bio.1september.ru/urok/

http://biology-online.ru/

http://www.cellbiol.ru/

http://www.ancientbeasts.ru/
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