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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMmbl MO OHOJOTHHM TEOPETHYECKYI0 OCHOBY ISl ONpPENEICHUs
HOAX0M0B K (DOPMUPOBAHMIO cojepxkaHusi YydeOHoro mnpenmera «buojorus» cocTaBUIIH:
koHuenryaibHble nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, Coaep KaHus,
pe3yabTaToB O0y4YeHHs U TpeOOBaHMN K YPOBHIO IOJTOTOBKHM BBITYCKHHMKOB, MOJIOXEHHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoil @eneparun, a Takke MOJIOKEHUS 0 cruenuduke 6noaoruu,
e€ 3HAYCHWU B TO3HAHMM >KMBON MPHPOJBI M 00ECHEUEHUH CYIIECTBOBAHHS YEIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEesIeHbl OCHOBHBIE (DYHKIIMM MPOTrPaMMBI
1o OMOJIOTHH U €€ CTPYKTypa.

[Tporpamma no Ouosnoruu AaéT npeacTaBleHUe O LesaX, 00 oOuiel crpareruu o0y4yeHus,
BOCIIUTAaHUSA M Pa3BUTUS OOydaromMXcs cpeacTBamMu y4yeOHoro mpenmera «buonorus»,
onpenenser 00sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpPY, pacopeieieHHe IO
paszienaM M TeMaM, PEKOMEHAYeMYIO MOCJeIOBaTeIbHOCTh M3Y4YeHHs Y4eOHOTO MarepHaja c
y4€TOM MEXKIPEIMETHbIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOrO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJarOIUXCSI.

B nmporpamme no OHMOJOrMM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METAlpeJAMETHBIM M MPEIMETHBIM pe3yjibTaraM oOydeHus B (opMHUpOBaHUH
OCHOBHBIX BUJIOB y4eOHO-II03HABATEIBHON JEATEIBHOCTH/y4EOHBIX ICHCTBUN 00YYAIOIIMXCS 110
OCBOCHHIO COJIEPKaHMsI OMOJIOrMYECKOT0 00pa30BaHusl.

B mporpamme mo Ouosoruu (10-11 kimaccel, 0a30BbIii YPOBEHb) pEaJM30BaH MPUHIIMIT
NPEEMCTBEHHOCTH B HW3Yy4YeHUH Owonoruu, Omarojaps dYeMy B HEW NpocMaTpUBaeTCA
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMUPOBAHMEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPUEHTALMH  JIMYHOCTH, OSKOJOTWYECKOTO  MBIIUICHHUS,
OpEeJCTaBICHUH O 370pOBOM 0OOpa3e KHU3HM U OEpexHbIM OTHOIIEHHEM K OKpY’Karolien
npuponHoii cpene. IloaToMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIIOTMYECKHX TEOPHi, a TaKkKe
3HAHUM O CTPOEHUU KUBBIX CUCTEM Pa3HOI'O PaHra M CyIIHOCTU OCHOBHBIX NPOTEKAIOLIMX B HUX
NPOIIECCOB B TIPOTpaMMe 10 OHOJOTHH YEIEHO BHHMAHHE HCIIOIB30BAHHUIO TTOJYYEHHBIX
3HaHUI B MOBCEHEBHOM JKU3HM JUIs peIlieHUs MPUKIAIHBIX 33/1a4, B TOM YHCIE. NPO(UIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YeNIOBEKa, MEAMKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHUS,
000CHOBaHMS PKOJOTMUYECKH LEIecO00pa3HOro MOBEACHUS B OKpY’KaIoIed MPUPOAHON cpere,
aHaM3a BJIMSHUS XO3SWCTBEHHOH JIEATENILHOCTH 4YEJIOBEKa Ha COCTOSHHE TPHPOIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMs K MPUKIAIHON HaNpaBIEHHOCTH y4eOHOTro
npeaMera «bHOJOTHS» MPOJUKTOBAHO HEOOXOIMMOCTBIO 00ECTIeUeHUs] YCIOBUN ISl PEUICHHUS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraer
dopmupoBaHHEe y OOYYAIONMMXCS CIIOCOOHOCTH aJanTUPOBAThCI K W3MEHEHHSM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTI'O MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHMe Yy OOydarOIIMXCS NPEACTAaBICHUNH O HAy4YHOM KapTHHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOJE, €€ OTIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 5BOJIOLMH, CO3MAET YCIOBHUS JUIA. TO3HAHUS 3aKOHOB >KUBOW MPUPOIBI,
¢dopmupoBaHUs (QYHKIIMOHATBHON TPaAaMOTHOCTH, HAaBBIKOB 3[I0POBOTO M 0€30mMacHOro oOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUICHHUS, [IGHHOCTHOT'O OTHOLICHUS K ’KMBOM MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HavueHuWe OWONIOTHST WMEET TaKKe JUIS pEIICHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CPeHero oouiero oOpa3oBaHus, couuanuzauuu odyuatommxcs. M3yuenue
onosorun obecrieynBaeT YCIIOBHS TUTSt dbopmupoBaHuUs WHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETHUECKOW KYJIBTYpbI, CIIOCOOCTBYET
MHTETpalui OWOJIOTHUECKUX 3HAHWHU C TPEICTABICHUSMH M3 JPYTHX Y4eOHBIX TPEJIMETOB, B
YaCTHOCTH, (PU3MKH, XMMHHU U Teorpaduu. HazBaHHBIE MON0XKEHUS O MpelHa3HaueHUH Y4eOHOTro
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npenMera «BbHONOTHSI» COCTaBWIM OCHOBY [UIsl ONpPEIEICHHS IMOAXOIOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, ITPEICTABIEHHOrO B IPOrpaMMe 1o OUOJIOTHH.

OTt6op conepxanust yaueOHOro npeamera «buonaorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOyYaroIIUecs TOJIKHBI
OCBOWTH 3HAHUS U YMEHUS, 3HAUYUMBIC NI (hOpMHUpOBaHUS OOIIEH KYyIbTYPHI, OMPEICIISIONINE
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKAIOIIEH NPUPOIHON cpele, BOCTpEeOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesATeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUs
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAayYHOW KapTUHE MHUpa M LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CHOCOOCTBYIOUINX I'yMaHU3AIMH OMOJIOTHYECKOr0 00pa30BaHusl.

CrpyKTypupoBaHHE COJCpX)aHHUA y4eOHOro Marepuana B MOporpaMMe Mo OHOJIOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOI'O 3HAYEHUS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aludd WU 3BOJIOLMU. B COOTBETCTBUM C 3TUM B
CTpYKType y4deOHoro npeamera «buonorus» BblIEICHBI CIEAYIOLIUE COAEpKATeIbHbIC JUHUU:
«buonorus kak Hayka. MeTo/bl HAy4HOTO Mmo3HaHUs», «KieTka Kak OMojIoruyeckasl CucTeMan,
«Opranu3m Kak ouonornyeckas cucrema», «Cucrtema U1 MHOrooOpasne OpraHu4eckoro MUpa,
«IBOIIOLHUS )KUBOU MPUPOJIBI», K IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTHU».

Llenp usydyenuss yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
00y4JarOIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIONIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JIEHCTBUH B
OTHONIICHUH O0BEKTOB )KHBOU MIPHUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HCHHBIX MTPOOIIEM.

Joctuxenne mend u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs pelieHueM CIEYIOIINX 3aay:

OCBOEHHE OOYyYarOIIMMUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOpUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTE3aX, MpaBUiax, CIyKallUX OCHOBOM s (pOpMHUPOBAHUS
MPEJCTaBICHU O €CTeCTBEHHO-HAyYHOM KapTUHE MHpa, O METOAaX HAay4YHOTrO IO3HaHUf,
CTPOCHMHM, MHOT0OOpa3suu M OCOOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3alluH,
BBIIAIOIINXCS] OTKPBITUAX M COBPEMEHHBIX UCCIIEI0OBAHUSX B OMOJIOTHHY;

dbopMupoBaHne y OOYYalONMMXCSl TO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpOlIecce aHaIKu3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISOB,
UJeH ¥ TIOJIX0/I0B K U3YyYEHHUIO )KHUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINH;

CTaHOBNIEHHE Yy OOydJarommxcsi oOmell KynbTyphl, (YHKIHOHAIBHONH TPaAaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH U OLICHUBATH SIBJICHHS OKPYXKAIOIIETO MHPA KMBOW MPHUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OHOJIOTHH;

¢dopMupoBaHrEe Yy OOydYaromMXCs YMEHHM WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAHUN B MPAKTUUYECKON JEATEITbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTHI B arpoOUOTEXHOIOTUIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM >KHBOW MPHUPOJBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOMIOICHUS STUUECKUX HOPM MPHU MPOBEICHUN
OHMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTUYECKUX 3HAHWM I TOBBIIICHUS YPOBHS JKOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHWNW W YMEHUW B TIOBCEAHEBHOM JKU3HU JIJIS OIICHKH
MOCJECTBUM CBOEH JAEATENbHOCTH IO OTHOIICHUIO K OKpyXaroled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOIIOICHNE Mep TTPO(HITaKTHKY 3a001eBaHUH.

B cucreme cpennero odmiero oopasoBanusi «buosiorusi», usydaemas Ha 6a30BOM YpOBHE,
SBJISICTCSI 00SI3aTENIbHBIM yYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB TMPEIMETHOM 0O0JIacTH
«EcTecTBEeHHO-HAYYHBIE MPEIMETHI».

Jnst m3ydennsi 6Mojaorud Ha 6a30BOM ypOBHE CPEIHETO OOIIero o0pa3oBaHUs OTBOJIUTCS
68 uacos: B 10 kiacce — 34 yaca (1 gac B Hezaenmo), B 11 kinacce — 34 yaca (1 gyac B Henento).



COJAEP/)KAHUME OBYYEHUA
10 KJIACC

Tema 1. Brnosnorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOILIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKamu, (unocoduei, STHKOW, 3CTETUKOH W mpaBoM. Posnp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOI Hay4YHOI KapTUHbBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTozpl MO3HAHMS KUBOM MPUPOIbI (HAOIIOACHNE, SKCIICPUMEHT, OITMCAHNE, U3MEPEHUE,
KJ1accU(UKAIUsl, MOJICTUPOBAHIE, CTATUCTHYCCKAss 00pab0TKa JaHHbIX).

JleMOHCTpALUK

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbsuos, x. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTObI TTO3HAHUS JKUBOU MTPUPOIBI».

JlaGopaTopHble U NpaKTH4YecKue padoThl:

[Tpaktudeckass pabora Ne 1. «lcmonbp3oBaHUE pPa3IMYHBIX METOJOB MPH H3YYCHHH
OHOJIOTNYECKIX OOBEKTOBY.

Tema 2. 7KuBble cCHCTEMBI U HX OPraHU3ANMS.

XKubie cucrempl (OHOCHCTEMBI) Kak MpeAMET HM3ydeHHs Ouosoruu. OTIUYHE KHBBIX
CHUCTEM OT HEOPTAaHUUECKOU MPUPOJIBI.

CpoiicTBa OuocucteM H UX pa3HooOpasue. YpPOBHU OpraHu3alud OHUOCHCTEM:
MOJIEKYJIIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
9KOCHCTEMHBIN (OMOreOeHOTHYECKHIT), OnoCchepHBIA.

JleMOHCTpALMK

Tabmuipl u cxembl: «OCHOBHBIC MPHU3HAKU JKU3HU», «YPOBHU OpraHU3allMU KUBOU
IPUPOJIBI».

Ob6opynoBanue: mozens monekynbl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOEHHUE KJIETKH.

XuMUYecKui ~ cocTaB  KJIETKH. ~ XHUMHUYECKHE  DJIEMEHTBI:  MaKpPOIJEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHepaibHbIC BEIIECTBA.

OyHKIMKA BOJBI M MHUHEpalbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHUMBIE AMHUHOKHUCIOTBL. AMHHOKHUCIOTHBIH COCTaB. YPOBHHU CTPYKTYphl O€ITKOBOM
MOJICKYJIbl (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS W YCTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIIKOB.

®epMeHThl — Ouonornyeckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmenrsl. Buramuupl. Otmiauuus  ¢GEepMEHTOB  OT
HEOPraHWYECKHUX KaTaJln3aTOpOB.

YraeBoasl: MOHOCaxapu bl (TITFOK03a, prub03a U 1e30Kcupru003a), aucaxapunl (caxaposa,
JaKTO3a) W Tmojucaxapuibpl (Kpaxmal, TJIMKOTEH, IleJutroiio3a). buonorndyeckne QyHKIUH
YIJIEBOJIOB.

Jlunupaer:  Tpurnuuepunsl, $ochomunuaer, crepounsl. ['mapodunbHO-TUAPOGDHOOHBIE
cBoiicTBa. buonorndeckune QpyHkiuu aunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB M JIMIHIOB KaK
MCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnotsl: JIHK n PHK. Hykiieotnael — MOHOMEpBI HYKIIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuun JJHK. Crtpoenne um ¢ynkuun PHK. Buner PHK. AT®: crpoenue u
GyHKIHH.

Huronoruss — Hayka o kierke. Kierounas teopust — nmpuMep B3aUMOJCHCTBHUS UAEH U
(akTOB B HAYYHOM TO3HAHUHU. METOIbI M3YUYCHHS KIICTKH.



KrneTka kak menoctHas skuBas cucrema. OOIye NMPU3HAKKU KIIETOK: 3aMKHYTasl HapysKHasi
MemOpana, mosnekyiasl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tumel KIETOK: JyKapuoTW4ecKas U Tmpokapuotudeckas. OCOOCHHOCTH CTPOCHHUS
MpOKapHOTUUYECKON KieTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUCCKOW KIIETKH.
OCHOBHBIE OTJIIMYHS PACTUTEIBHOM, )KUBOTHOIN U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMUKC, UX (YHKIUU.
[Inasmaruueckass memOpana, e€ cBoiictBa W (QyHKuuH. [luTorurasma u e€ opraHOMAbL.
OnxnomemOpannbie opranou bl kietku: DI1C, anmapat ['oasmku, auzocomsl. [lomyaBTOHOMHBIS
OpraHoOW/Ibl KJIETKH. MHUTOXOHJAPHUH, TutacTuibl. [IpoucxoxkaeHue MUTOXOHAPUM U TUIACTHU.
Buner mnactun. HememOpaHHble OpraHou bl KJIETKU: PUOOCOMBI, KIIETOYHBIN LEHTP, HEHTPUOJIH,
pECHUYKH, KIyTUKH. DYyHKIIMU OpraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynsTopHslil HeHTp KieTku. CTpoeHue siipa: saaepHas o00siouka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JleMOHCTpALUK

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. neiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankiun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOAE»,
«Pacnipenenenne XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIE.

Tabmunpsl u cxembl: «l[lepuogudeckas TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CtpoeHne MoieKybl 6enka», «CtpoeHue GpepmeHTa»,
«Hyxneunossle kucnotsl. JJHK», «Crpoenune monekynsl AT®», «CtpoeHne 3ykapHOTHYECKON
KIeTkn», «CTpoeHHEe KUBOTHOM KIeTKu», «CTpOeHHE pPACTUTEIbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKU», «CTpOCHUE sApa KIIETKU», Y TIeBOAbI», «JIunuapi».

OO0opymoBaHHe: CBETOBOW MHUKPOCKOI, O0OPYJIOBAaHHE MJIsi TPOBEACHHUS HAOIIOICHUIA,
U3MEPEHM, IKCIEPUMEHTOB, MUKPOIpENapaThl PAaCTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTHYecKHe padoThI:

JlabopatopHast padora Ne 1. «M3ydeHue KaTaluTHYECKOH aKTUBHOCTH (hepMeHTOB (Ha
NpUMEPEe aMIJIa3bl WITH KaTaiasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHS KJICTOK pACTEHUWH, >XUBOTHBIX M
OakTepuii o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmen BemiecTB, Wik MeTaboim3M. Accumwisanus —(TUIacTHYECKHid  OOMEH) U
JTUCCUMIJISIIUS (9HEPreTHYECKUH 0OMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHMsI BEIIECTB ¥ SHEPTUH B TOHUMAHUN METab0IM3Ma.

Tunsl oOMeHa BellecTB: aBTOTPOQHBIA U reTepoTpodHblid. Ponb ¢pepMeHTOB B 0OMEHe
BEILIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el QorocunTeza. Peaknum doTocuHTE3A.
OddexTuBHOCTH PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3a I )KU3HU Ha 3emiie. BiusHue ycnoBuid
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emite.

DHepretudyeckuii oOMeH B  KjeTke. PacmiernieHue  BEIIECTB, BBIACIEHUE U
aKKyMYJINPOBaHUE SHEPTUH B KIIETKE. JTaIlbl JHEPreTUIECKOTo oOMeHa. | mukonus. bpoxkenue u
ero Buabl. KuciopoaHoe oOKuCI€HHE, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopmmpoBanre. DPPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknun matpuuHoro cuHTe3a. ['‘eHermueckas uHbpopmanus u JIHK. Peammsamms
reHeTHYeCKON MHpOpMaIMu B KJIETKe. [ €eHEeTHUeCKU KOJ M €ro CBOWCTBAa. TpaHCKpUIIIIHS —



matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Dtanbl TpaHcasanuu. KoxgupoBanue
aMHUHOKHCJIOT. Posib pubocoM B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Hcropus otkpeitus BupycoB (1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHUS U KU3HCHHOTO IMKJIa BUPYCOB. bakTepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE BUpYycaMH. Bupyc nMMyHoaepHUIMTa YeToBeKa

(BUY) - Bosoymurens CIIMJJa. OOpaTHas TpaHCKPHIIIKSA, pEeBEpTasa M HHTErpasa.
[TpodunakTrka pacmpocTpaHEeHUS BUPYCHBIX 3a00ICBaHUIA.
JdemMoHCTpanuu:

[Toprpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuuel u  cxembl: «Tumbl  nuTaHusa», «Merabonu3m»,  «MHUTOXOHIPUS»,
«DHepreTrueckuii ooMen», «Xioporact», «Dotocunte3», «Crpoenne [IHK», «Ctpoenue u
¢byHkumOHMpOBaHUEe TeHa», «CuHre3 Oenka», «['eHernueckuit kon», «Bupycs»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHBId 1K Bupyca CIIMa, Oakrepuodara»,
«Pemmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue IHK u tpanckpunius», «buocunres
6enka», «CTpoeHue KJIeTKu», Mozienb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii ki, WM KU3HEHHBIH LUK KieTkd. MHrepdaza m muto3. Ilpoueccs,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuuHoro cunrte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIM Habop — kapuoTun. [MMIOWIHBIA M TarlIOMJHBIH XpPOMOCOMHBIE
HaOopbl. Xpomarusl. LluTtonornueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xknetkn — muto3. Cragum Mmutosa. IIpouecchl, mpoucxonsiiue Ha pas3HbIX
CTaausAX MUTO3a. buonoruyecknii CMpICI MUTO3A.

[Tporpammupyemasi ruOeIb KIETKH — arlonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoB. Oecrmosioe M 1ojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIEJICHUE Ha/lBO€, IOYKOBAaHUE OJIHO- U MHOIOKJIETOYHBIX, CIOPOOOpPa30BaHUE,
BEreTATUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHHUE AJIA
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €ro OTIAMYUS OT OECHoIoro.

Meiio3. Craaum wmeiosza. [lpomeccsl, mpoucxopsmniue Ha cragusx meiosza. [loBenenue
XpomocoM B Merio3e. KpoccuHrosep. buonorndeckuii CMbIC U 3Ha4€HUE MEHO03a.

["amerorene3 — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy *KUBOTHBIX. [10sI0BBIE *Kene3bl:
CEeMEHHHMKH M SWYHUKU. OOpa3oBaHHE M Pa3BHTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30HI,
SHIEKIICTKa) — clepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTpPOSHHS —SHIEKICTOK U
cnepmaro3zonioB. Omionorsopenue. [lapreHorenes.

WunuBuayanbHoe pa3Butue (OHTOTreHe3). DMOpHOHambHOE pasBuTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHs Y IO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpyJIsALus,
opra"oretes. [loctamOpruoHanbHOEe pa3zBuTHE. TUIBI MOCTIMOPHOHATIBLHOTO Pa3BUTHS. MPIMOE,
HerpsiMoe (TMUMHOYHOE). BimsHue cpexbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButhe pacteHnii. OHTOreHe3 IBETKOBOTO PAaCTEHMSI. CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JleMOHCTpALMK

Tabnuuel u cxeMbl: «@OpMBbI pa3MHOXKEHHUSI OPTaHU3MOBY», «J{BOIHOE OIUIOAOTBOPEHUE Y
IIBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOXKEHHE DPACTEHUN», «/leneHne KieTku
OakTepuit», «CTpOoCHHE TMOJOBBIX KIETOK», «CTpoeHne XpoMOoCOMbI», «KIIeTOUHBIA ITHKI»,
«Pennukauus [JHK», «Muto3», «Meio3», «lIpsimoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKOTIUTAIOIIUX U YesioBeKa», «OCHOBHBIE CTAIUU OHTOTEHE3a».



O6opymoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOMIETO»,
«SliinekyeTka MiekonuTaromero», «KapuokuHe3 B KJIETKax KOpellKa JyKa», MarHUTHas
Mojenb-ammInKanys «/lenenue kietku», moaens JJHK, mogens meradazHoil XpoOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThI:

Jlaboparopnas padora Ne 3. «HabmoieHue MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKpOIIpEnaparax».

JlaGopatopnast pabora Ne 4. «l3ydyeHue CTpPOECHMSI TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenaparax».

Tema 6. Hac/ieIcTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButuss reHetuku. Ponp nuromorun u
AMOPHOJIOTUU B CTAHOBJICHUU I€HETUKU. BKI1asl poCcCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHEeTHKH. MeToapl TeHeTHKH (TMOpPUIOJOrMYECKUN, I[IMTOMCHETHYSCKUH, MOJICKYJISIPHO-
reHetudeckuii). OCHOBHbBIC TCHETHUCCKUE MOHATHUS. [ eHeTHYeCKasi CUMBOJIMKA, MCITOJb3yeMas B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAcle[OoBaHUs  MPU3HAKOB, ycTaHoBieHHble [.  Mennaenem.
MounorubpuaHoe ckpenuBanmie. 3aKoH eIMHOo00pa3usi THOPUAOB MEepBOTo MokosieHus. [IpaBumo
JTOMUHUPOBAHUS. 3aKOH pacuieluieHus: Tpu3HakoB. [mumote3a uyuctoThl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnOpuanoe  CKpeniMBaHue. 3aKOH  HE3aBUCUMOTO  HACJECJIOBAHHMS  IPHU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAaHMSA. AHATU3UPYIOLIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIUBAHUS JJIS ONPEACIICHUs TeHOTHIIa OCOOH.

CuemnnieHHoe HacieqoBaHue mpu3HakoB. PaGora T. Moprana mo CHEIUICHHOMY
HacJeI0BaHMIO TeHOB. HapyIeHue ClieruieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTH. | eHeTHYEeCKHUEe KapThl.

['eneTtuka nona. XpoMOCOMHOE OIpEACICHHE ToJia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHple M rereporaMmeTHble opraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBEHHas. Poib cpenbl
B HEHACIEJCTBEHHON HW3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHOW HW3MEHYHBOCTH.
BapuannonHnsiil psa u BapuanvoHHas kpuas. Hopma peakunuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, iy reHOTHNHUYECKasi, N3MEHUYUBOCTh. KOMOWHATUBHAS M3MEHUHUBOCTD.
Meiio3 U TmONOBOM TPOIECC — OCHOBa KOMOWHATHBHOW WM3MEHUMBOCTH. MyTalimoHHas
U3MeHYUBOCTh. Kiaccudukaruss myranuii: reHHble, XpOMOCOMHBIC, TeHOMHbIe. YacToTa u
MPUYMHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3menunBocty H. . BaBuiosa.

BresiaepHast HacneACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa!
TE€HEaJOTUYECKUM, OJIM3HEIOBBIM, UUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetuyeckuid. COBpEMEHHOE OIpeAelieHHe T'€HOTHUIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHUIHUPOBaHKUE, B TOM uucie ¢ nomomipio [II[P-ananmmuza. HacnencrBenusie 3aboseBaHMs
YyeloBeKa: TeHHbIe OoNle3HH, OONIe3HM C  HACIEACTBEHHON  MpPEeIpacroyioKEHHOCTHIO,
XpoMocomHBIe Ooisie3Hu. ComaTHdeckue M TreHepaTHuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(GUIAKTUKHA U JIEYCHHUS TeHETHYECKHUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHU YeIIOBEKa.

JleMOHCTpALIUK

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodeen-
Pecosckwnit, H. 1. BaBuios.



Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAHKE U €ro UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro LIUTOTeHETHYeCKass OCHOBa», «3aKOH YHUCTOTBI TIaMeT»,
«Jlurubpunnoe ckpemuBanue», «lL{uTomornyeckre OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSY,
«Meito3», «B3zauMozeiicTBrEe ajuleNIbHBIX T€HOB», «|'€HeTHYECKNEe KapThl PACTEHUN, KUBOTHBIX
u 4yenoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUICHHOTO C TOJIOM»,
«Kapuotunel uyenoBeka H IKUBOTHBIX», «Bunbl wusMenunBoctu», «MonudukaonHas
U3MEHYMBOCTH», «HacnemoBanue pesyc-dakxropa», «['eHeTnka rpymm KpoBu», «MyTanuoHHAs
U3MEHYUBOCTbH.

OGopynoBanue: Mojenu-anuinkauuu «MoHoOruOpuHoe ckpemuBanue», «HemnonHoe
JOMHUHUpOBaHHE», «J/lurmbpuanoe ckpeniuBanue», «llepekpéct XpomMocom», MHKPOCKON H
mukponpenapat «Jlpo3zoduna» (Hopma, myTtaruu GOpMbI KPbUILEB M OKPACKH Teja), repoapuii
«["opoX MOCEeBHOW».

JlabopaTopHble M IpaKkTHYeCKHe PAdOTHI:

JlaGopaTtopnast pabora Ne 5. «M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIIpETIapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHne MoaupUKaIMOHHONW U3MEHYHUBOCTH, TOCTPOCHUE
BAapUAILIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

Jlabopatopnas pabora Ne 7. «Ananmu3 wmyrtamuii y JApo3ouibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpakTudeckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POIAOCIOBHBIX YEIIOBEKa».

Tema 7. Cesekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U mpolecc. 3apoxkaeHue celeKuuu U qomectukauus. Yuenue H. .
BaBwioBa 0 MeHTpax NPOUCXOXKICHUS M MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHid. LIeHTpBI
MIPOUCXO0KICHHSI TOMAILHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENEKIIMU. MacCOBBIM M MHAMBUIYATbHBI OTOOPHI B CEJICKIIUU
pacTeHuii u kuBOTHBIX. OIIeHKa 3KCTephepa. bIU3KOpOICTBEHHOE CKpEIIMBaHHE — HHOPHUIMHT.
Uucras nuHusa. CkpeuBaHue 4UCTHIX JuHMM. ['etepo3uc, win ruOpuaHas cuia.
HepoactBennoe ckpemuBanue — aytopuauHr. OtmanéHHas ruOpuauzanus U e€  YCHEeXH.
NcKkycCTBEHHBI MyTareHe3 M IMOJYYEHHUE MOJUIUIONI0B. JlOCTHXKEHUS CENEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust Kak oTpacib MPOU3BOJCTBA. ['eHHAs WHXKEHEpHUs. OTambl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. KnetouHsie
KyJIbTypbl. MUKpOKJIOHAIIEHOE pa3MHOKEeHHE pacTeHnil. KilonnpoBaHue BHICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. OKOJIOTHYECKHE U dTUdeckue mpodreMbl. [MO -
TeHETUYECKUA MOAU(DUIIUPOBAHHBIC OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHOB.

Tabmuipl U cxeMbl: kapra «L[eHTpBl MPOMCXOXKIEHUS M MHOroo0Opasus KyJIbTYPHBIX
pacteHmit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHHir», «OTaanéHHas
rubpuamzanusa», «Paborel akagemuka M. @. UBanoBa», «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJabTypbl U KJIOHHpOBaHuE», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM>.

OOGopynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOJAOB TUKHX ()OPM U KYJIBTYPHBIX COPTOB
pactenuii, repdapuii «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

Okckypeuss «OCHOBHBIE METOJBI U JTOCTHIKCHHUS CEJICKIIMM PACTCHUH M KMBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, TIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIA yYacTOK, B TEITUYHOE
XO03SICTBO, JTa00OPaTOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KIIACC



Tema 1. JBosronHOHHAs OHOJIOTHS.

[Tpennocsliku BO3HMKHOBEHMS 3BOJIOLMOHHON TEOpUU. OBOJIIOLMOHHAS TEOpUs U €€
MecTO B Orojoruu. BiusHue 3BONIIOLIMOHHON TEOpUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3Bomtonuu. [lameoHTosiornyeckue: MOCIEA0BATEIbHOCTh IOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JieTonucH, nepexoausie ¢hopMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHEe: CXOJACTBA U Pa3Iuuusg SMOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE. TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHYECKHE. CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITYTEH Y BCEX OpraHU3MOB.

OpomononHass Teopus Y. [lapBuna. Ilpeanochliku BO3HMKHOBEHUS JIapBUHHM3MA.
JIBmwKymipe CwWibl 93BOJMIONMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKEHHE TIPU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesn€HHas W3MEHYMBOCTh, OOpbhOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIIT 0TOOD).

Cunrernueckas reopust 3Boronnn (CTD) u e€ 0OCHOBHBIC MOJIOKCHUS.

Muxkposontonus. [lonynanus kak eiMHULA BUAA U HBOJIIOLIUH.

JBwxyriue cuiibl (GakTopsl) 3BONOIUK BHIOB B MpHUPOAe. MyTallMOHHBIH Mpolece 1
KOMOMHATHBHAsT W3MEHUYUBOCTb. llomymsivoHHbIE BOMHBI M Jpeld reHoB. Mzomdauusa u
MUTpALIUS.

EcrecTBenHbIii 0TOOp — HampaBisromuii ¢daxTop sBomonnu. DopMbl €CTECTBEHHOTO
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoioiui. [Ipumepsr npucnocodaeHnit
y opranu3mMoB. ApoMop(ho3bl U UIN0a 1Al TAI[UH.

Bun u BumooOpaszoBanme. Kpurtepum Buma. OcHOBHBIE (QOpPMBI BHI000pa30BAHUS:
reorpaduyeckoe, IKOJIOrHIECKOE.

MaxposBomrorusi. POpMBI SBONIONMH: (QHIETHYECKast, AUBEPTEHTHAs, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocTh SBOTIOIUH.

[IpoucxoxaeHne  OT  HeCNEUMAIM3UPOBaHHBIX  mpenakoB.  [Iporpeccupyromas
crenuann3anys. AganTuBHas paauanys.
JleMOHCTpALIMK

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3BuTue oOpraHmdeckoro wmupa Ha 3emie», «3apobIlu
MO3BOHOYHBIX JKHBOTHBIX», «ApxeonTtepukc», «®Dopmbl OGOpsObI 3@  CYIIECTBOBAHHE,
«EctectBeHHBIt 0TOOP», «MHOroobpasue CcoOpToB pacTeHui», «MHoroobpasue Mopoa
KUBOTHBIX», «[Tomynsuun», «MyTanuoHHas U3MEHYUBOCTbHY, «ApoMopdo3bI»,
«Manoanantanun», «OO0mas aereHepauus», «JBrwkyiue cuibl sBodronun», «Kapra-cxema
mapmipyta myremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «IIpucrnocobieHHOCTD
OopranuszMoB», «I'eorpaduyeckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000pa30BaHUE.

O6opyoBaHHe: KOJIJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKpPacKH, HabOop IUIOAO0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alUTHBIX TPUCTOCOOTICHUH Y )KUBOTHBIX», MoJellb «OCHOBHBIE
HaIpPaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJieTh «CTpOeHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX».

Buoreorpaduyeckass kapra wmwupa, KoieKuus «@POpMBI COXPAaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHHi», Mojaenb ammiukanus «llepekpéct XxpomMocom», BlIaKHbIE MpenapaTsl
«Pa3BuTHe Hacekomoro», «Pa3BuTHE JATYIIKH», MHUKpompenapar «Jlpozoduia» (HopMma,
MyTanuu GopMbl KPbUTHEB U OKPACKHU TEJA).

JlabopaTopHble U NIpaKkTHYecKHue padoThl:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».



JlaGopatopnass pabora Ne 2. «Omucanue npUCHOCOOIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHeE )KM3HHU Ha 3emJie.

JloHayuyHble MpeACTaBIEHUS O 3apOKICHUU XKM3HU. HaydHble TMIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emiie. aOMOreHe3 W MaHCHepMusi. XUMHUYECKas 3BOMIONMsA. AOHMOTCHHBI CHHTE3
OpPraHMYEeCKUX  BELIECTB W3  HEOPraHMYECKHUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BomroNMu. HadanpHble Tanel Ononorunueckoi ssomonun. [ unoresa PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
sBOJIIOLINSA. POPMUPOBAHUE OCHOBHBIX I'PYIIIT KUBBIX OPIraHU3MOB.

PazButne xku3Hu Ha 3emiie 1o Hpam W nepuoaam. Karapxeid. Apxeickas u
nporepo3oiickas 3pel. Ilameosoiickas 3pa u e€ mNepUOAbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJTypPUHCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKas 3pa U €€ IepUOAbI: TPHACOBBIN, FOPCKUH, MEIOBOM.

Kaiino3zoiickas apa 1 €€ nepro/ibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa ¥ TE0JIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
pPacCTUTEIBHOTO W KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBneHme,
paciBeT U BBIMUPAHUE I'PYMII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOIMOUMU. OCHOBHBIE CHCTEMATHUYECKUE
IpyIIIbl OPraHU3MOB.

OBOJIIOLIMSL  YeJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHHil o
IIPOUCXOXKIECHNUHN YesloBeKa. MeToibl u3yueHus: anTpororese3a. CxoAcTBa U pa3indusl 4eJI0oBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKa.

Jewxymue cuiabl  (pakTopbl) aHTpornoreHesa. HaciencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE OPYIUN TPY/a, MBIIUICHHE,
pedb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK yMEIbIH,
Yenosek mnpsamoxomsamui, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
HCKOMAeMbIX OCTATKOB, BPEeMsl CYIIECTBOBAHUS, 00JIACTh PACIpPOCTPAHEHHUs, 00BEM T'OJIOBHOTO
MO03ra, 00pa3 KU3HH, OPYIH.

YenoBeueckne packl. OCHOBHBIE OOJNBIIME pachl: eBporeouaHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (PKBaTOpuaibHas), MOHTojouaHas  (a3uaTcko-aMepuKkaHckas). UepTsl
NPUCHIOCOOTICHHOCTH MPEJCTaBUTENIEH UEIOBEYECKMX pac K YCIOBHMSM CYIIECTBOBAHHUS.
EnuuctBO yenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpALMK

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapus, C. Mumnnep, I'. FOpu, Y. lapsus.

Tabnuupl u cxembl: «Bo3HukHOBeHHEe COIHEUHON CHCTEMBbI», «Pa3BuUTHE OpraHUYECcKOro
mupa», «PacturenbHas kieTka», <« KuBoTHasg kieTka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMEeHHasl CUCTEMA OPraHUYECKOro MHUpa», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YEeJIOBEKa M YEJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJO0K
IIPEIKOB COBPEMEHHOIO 4YeoBeKa», «JlpeBHelmme moau», «JlpeBHue mogu», «llepsbie
COBpPEMEHHBIC JIION», «UeToBeUeCKHEe pach».

Oo6opynoBanue: wMymspku — «[IpoucxoxneHne denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPOMA, HEeaHIepTalbl[d, KPOMAaHbOHIIA), CJCTKH MM HU300paKeHHsI KaMEHHBIX OpYAUi
NepBOOBITHOTO YeoBeKa (KaMHHU-YOIIEpHl, pyOmia, ckpebiia), TeOXpOHOJIOrHYecKass TabuIa,
KoJuteKus «DopMbl COXPaHHOCTH UCKOMIAEMbIX )KMBOTHBIX U PaCTECHHUI».

JlabopaTopHble U NpaKkTHYeCKHue padoThl:

[TpakTiueckast padota Ne 1. «M3yyeHne nCKOMaeMbIX OCTaTKOB PAaCTEHUI U KUBOTHBIX B
KOJUIEKLIHSAX .

DKcKypeust «IBOJIONUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WIIH
KpaeBeaYeCKU My3eii).
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Tema 3. Opranuzmbl H OKpY:Kal0Ias cpeaa.

OKOJOTHsl KaKk Hayka. 3aJadyd W pas3lesbl AKOJOTMU. METOIbl 3KOJIOTHYECKUX
UCCIJIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB.  BOJHAs,  Ha3eMHO-BO3IyIIHas,  IOYBEHHas,
BHYTPHOpPTaHU3MEHHAS.

Oxonoruueckue ¢akrtopbl. Knaccudukanus skojgorudeckux (GaxTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOTIOTeHHbIE. JlelicTBHE SKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotuyeckue  (akTophl:  CBET, TEMIIepaTrypa, BIAKHOCTb.  DOTONEPUOAU3M.
[TpucnocoOneHus OpraHu3MoB K JIEHCTBHUIO aOMOTHYECKUX (PaKTOPOB. bruoornueckue puTMel.

buortnueckne  ¢dakTopbl. Buuabl OMOTHMYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHITHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, Kooneparysi, MyTyaju3M, KOMMEHCAIN3M
(kBapTUPaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHWTpanu3M. 3HaueHHE OHOTHYECKUX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUS OPraHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyssiuu. OCHOBHBIE [OKa3aTelu TMOMYJISALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEpPTHOCTb, NPHUPOCT, Murpamus. JIuHamuka
YHCIEHHOCTH TOMYJISALHNU U €€ Perysiusl.

JleMOHCTpALIMK

[Toptpetsr: A. 'ymGonpar, K. @. Pynse, D. ['exkerns.

Tabnuubl u cxemsl: kapta «IIpupogasie 30Hb 3emuu», «Cpensl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «l[lomynsnuu», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH TMOMYJIALUU
uHOpy30pun-TyhebKI», «[IHIeBbIC e,

JlaGopaTopHble U NpaKTH4YecKHe padoThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHUH M3 Pa3HBIX MECT
oOUTaHUS».

Jlaboparopnas padota Ne 4. «BiiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEyCa».

[TpakTuueckas pabota Ne 2. «[loacuéT IIIOTHOCTH NOMYJIALUNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3smMoB  —  OuomeHo3.  CTpykTypsl — OuWOLleHO3a:  BUIOBasd,
NPOCTpaHCTBEHHAs1, Tpoduueckas (mumiesas). Bunsi-nomuHanTel. CBsA34 B OHOIICHO3E.

Dkonorndyeckue cuctembl (dkocuctembl). [loHsATHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI. IPOJYIEHTH], KOHCYMEHTBI, pPEIYyICHTHI.
KpyroBopor BemecTB M TOTOK SHEPTMH B 3KocHcTeMe. Tpoduyeckue (muiieBble) ypOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTed JKOCHUCTEMBI. OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMUAbL. NPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHYMBOCTb, CAMOPETyJIsus, pa3Butie. CyKIeccus.

[TpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOrO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOoskocucTeMsl. buonorudeckoe u
XO035MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiuuBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6mocdepe. ['panHuipl, coctaB U CTPyKTypa OHOChEpHI.
Kupoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocepbl Kak TIiI00anbHONM HKOCHCTEMBI.
JluHamMuueckoe paBHOBecue U oOpaTHas cBs3b B Ouocgepe.

KpyroBopoTbl BemiecTB ¥ OHOTCOXMMHYECKHE IMKIBI 3JIeMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onochepe 3emin. AHTPONIOTEHHBIE W3MeHeHUs B Onocdepe. ['mobanpHbIC
HKOJIOTHUECKHUE MPOOIIEMBI.
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CocymecTBoBaHue MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak OCHOBA
ycroitunBocTr Onochepsl. OcHOBa PallMOHATBLHOTO YIPABICHHS MPUPOIHBIMU PECypcaMu U UX
ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemMoHCcTpanuu:

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

Tabmuubr u cxembl: «[lumeBbie menu», «broEHO3: coctaB U cTpyKTypa», «IIpupoaHbie
coobmectBa», «llemn mnuranus», «OKojdorMueckas mnupamuaa», «buochepa u UeIOBEK»,
«JKOCUCTEMa IIUPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOrO Jieca», «buoreHos
BosoEMa», «ArporeHo3», «l[IpuMepHbIE aHTPONOTeHHbIE BO3IACUCTBUS HAa IPUPOIY,
«BakHeWme MCTOYHWKHM 3arpsi3HEHHs BO3JyXa W TPYHTOBBIX Bon», «[louBa — BakHelIas
cocrasisomas ouochepsr», «PakTopsl Aerpaganuu mouB», «IlapHukoBblil 3¢ dexT», «DakTopsl
PalMOaKTUBHOTO 3arpsisHeHUs Orocdepbr», «O0mas cTpykrypa ouocdeps», «PacrpoctpaneHue
*u3Hu B Omocepe», «O30HOBBIN dkpaH Ouochepsr», «Kpyroopor yriaepoma B Omochepe,
«KpyroBopoT a3ota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIMKALUS «Tunu4HbIe OMOILICHO3BI», repbapuii
«PactutenpHble  cooOmiecTBa»,  Koyuiekiuu — «buorieHo3»,  «Bpeaurenu — BakHEHIINX
CEJIbCKOXO3SHUCTBEHHBIX ~KYJIbTYyp», TepOapuil W KOJJICKIMH pPACTCHUH W  IKUBOTHBIX,
NPUHAJIEKAIHE K pa3HbIM 3KOJOTHYECKUM TpyIiaM oaHoro Buna, KpacHas kaura Poccuiickoii
Deneparun, N300pakeHUs] OXPaHIEMbIX BUIOB PACTCHUN M dKUBOTHBIX.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' T
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalwTCid TpPeOOBaHUS K pe3ysibTaraM OCBOEHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro oOmero oopa3oBaHus. JIUYHOCTHBIM, METAPEJMETHBIM U
MMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pPE3YJIbTATOB OCBOECHHUS NpeameTa «bHOJOrus» BBIAEIEHBI
CIIEIYIOIIME  COCTAaBIIAIONIME. OCO3HAHHWE OOYYaIOUIMMHCA  POCCHMCKON  IpakKAaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPA3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOONIPEAEICHUIO,
HaJIM4Me€ MOTHMBALMU K OOYYEHHIO OHOJOTMHM, LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPaJULUN pa3BUTUA
OMOJIOTHYECKOr0 3HAHHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU INEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHu, MpUCyIUMHU CHUCTEMCEC
Ouosornyeckoro o0Opa30BaHMs, HaJIM4YUe HSKOJIOTMYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTH )KU3HCHHBIC ITJIaHBI.

JIn4HOCTHBIE pE3yNnbTaThl OCBOCHMs IpeaMmeTra «bHOJIOrus» NOCTUraroTcs B €OUHCTBE
yqe6H0171 W BOCHHUTATEIHHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIUMOHHBIMU pOCCHfICKHMI/I
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMH M JTyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IIPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHHUS M CHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUA,
CaMOBOCIIUTaHUS U CaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIMHM JHMYHOCTH, NMAaTPUOTU3MA,
YBaXCHMSI K 3aKOHY W IPABOMOPAAKY, YEIOBEKY TpyJa U CTaplIeMy IIOKOJIEHHIO, B3aHUMHOIO
yBa)KEHUsS, OEpe)KHOr0  OTHOIIEHMS K  KYJAbTYPHOMY  HAcJeIuI0 W  TpaJulUsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpPOIE U OKPYKAIOIICH cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOro mpeamMera «BbHOoJIorus» TOMKHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTH OOyYarolMXCsl PyKOBOACTBOBATHCSA C(HPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
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yOeKICHUIH, COOTBETCTBYIOIIMUX TPAIUIIMOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIeCTBa,
pacipeHre XU3HCHHOTO ONbITa M OINbBITa JESATEIHLHOCTH B IMPOIECCE Pear3allMi OCHOBHBIX
HarMpaBJICHUH BOCITUTATEIBHOM ACATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MIIMKA  OOYYAOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIeCTRa,;

OCO3HAHME CBOMX KOHCTUTYI[MOHHBIX MpaB M OO0A3aHHOCTCH, YBaXCHHE 3aKOHA U
NPaBOTIOPSIIIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEIBLHOCTH MPH CO3JaHHKM y4COHBIX MPOCKTOB,
pelIeHHH yU4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUU OMOJIOTHYECKUX IKCIICPUMEHTOB,;

CIIOCOOHOCTh  ONPEIENSITh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE  YUYUTBIBATH B  CBOMX JCUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C pa3HBIMH YOCKICHUSIMHU, KYJIbTYPHBIMU IICHHOCTSIMU M COLMAIBHBIM
MOJIOKCHUEM,

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
[O3HABATEIBHBIX W HCCIICAOBATCIBCKUX 3a/a4, YBAKHUTEIBHOTO OTHONICHHS K MHEHHIO
OIIIOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TFOTOBHOCTH K T'YMaHUTAPHON M BOJIOHTEPCKOM JICATEIILHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHMS

c(hOopMUPOBAHHOCTh POCCUNUCKON IPaskIaHCKOM MIEHTUYHOCTH, MATPUOTU3MA, YBAKECHHS K
CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Nepea PomuHOW, ropIocT 3a CBOW Kpaid, CBOIO
Ponuny, CBOM SI3bIK M KYJIBTYPY, IPOINLIOE M HACTOSIICE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

[ICHHOCTHOE OTHOIICHHE K MPHUPOJHOMY HACICAUI0 M TAMITHUKAM IPHPO/IBI,
JNOCTIKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUHCKMX YYEHBIX B CTAHOBJICHHUE W pPa3BHTHE
OMOJIOTHH, TOHMMAaHUS 3HAUYCHHUS] OMOJIOTHH B TO3HAHWHU 3aKOHOB IPUPO/IbI, B )KU3HHU YCIIOBEKA U
COBPEMEHHOTO O0IIIEeCTBA,;

ujeliHas yoex1€HHOCTh, TOTOBHOCTh K CIY)KCHHIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS .

OCO3HAHHE JYXOBHBIX IICHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS

CHOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYACH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAHKE JIMYHOTO BKJIaJIa B MIOCTPOCHUE YCTOHUHUBOTO Oy IyIIETro;

OTBCTCTBCHHOE OTHOIIICHHE K CBOUM POJUTENSM, CO3JaHHIO CEMbH HA OCHOBE
OCO3HAHHOTO TPUHSTHSI IIEHHOCTEH CEeMEWHOW YXU3HU B COOTBETCTBUH C TPAJAMIUSIMH HApPOJOB
Poccum;

4) 3cTeTHYECKOT0 BOCTIMTAHMS

3CTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAast ICTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHU;

MOHUMaHHE YMOIIMOHAIBHOTO BO3JICHCTBHUS KUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XCHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
Ka4yecTBa TBOPUYCCKOW JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (OpMHUPOBAHUS  KYJLTYPbl 310POBbSI W
IMOLHOHAJIBHOIO 0JIArOIOJIYYHS:

MOHUMAaHKME U peaJin3alus 3J10pOBOro U 0e30macHOro o0pas3a KU3HU (3I0pOBOE MUTAHUE,
COOJTIO/ICHHE TUTHEHUYECKUX TPABUI U HOPM, cOATaHCHPOBAHHBIA PEKHUM 3aHATHH W OT/bIXA,
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perymspHass (u3nveckas aKTHBHOCTB), OCpPEKHOrO, OTBETCTBEHHOTO W  KOMIIETCHTHOT'O
OTHOLIEHMS K COOCTBEHHOMY (PM3UYECKOMY M ICUXUUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPAaBWJI HWHAMBHIYAIbHOTO U KOJUIGKTHBHOTO 0€3011acHOTO
HOBEJICHUS B CUTYALUSX, YTPOXKAIOIIUX 3/I0POBbIO U KHU3HU JIHOAEH;

OCO3HAaHUE MOCICJCTBUII W HENPUATHS BPEIHBIX NPUBBIYCK (YHOTPEOJCHHUS aKOroJs,
HAapKOTHKOB, KypEHHS);

6) TPy/10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYL0JII00HE;

TFOTOBHOCTb K AKTUBHOMW J€STEILHOCTH TEXHOJIOTMYECKON U COLMAIbHON HapaBIEHHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINNOJIHATH — TaKylo
JESITENIBHOCTb;

UHTEpeC K Pa3IM4HbIM cepaM Npo(hecCHOHAIBHONW JeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIieii mpodeccun u peaaTu3oBbIBaTh COOCTBEHHBIC )KU3HCHHBIC TUIAHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HH;

7) 3KO0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1€JIECO00Pa3HOE OTHOIICHHE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHHUS;

TIOBBIIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYpPBHI: NMPHUOOpPETEHHE OMbITa IUIAHHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JIJIs1 OKPYKAOLIEH cpelibl;

OCO3HaHHUE IT100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pellieHus;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETaeMble IPU M3yUYE€HUHM OUMOJOIMM 3HAHUS U YMEHUS
IpU PELICHUU NpoOJIeM, CBSI3aHHBIX C PALMOHAIBLHBIM IPUPOIOINOIB30BAHUEM (COOIIIOCHUE
IpaBUi MOBEACHHUsS B NPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHUE PaBHOBECUS B IKOCUCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HENpUsATHE JEHCTBHH, NMPUHOCALIMX Bpel OKpYyKarolled NpUpoaHOM cpene,
YMEHME NPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOTMUECKHUE IOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABaTEIbHONM, KOMMYHUKATHUBHOW M COLIMAJIbHOW MpPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HIeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTh  MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HayKd M OOIIECTBEHHON MNPAaKTUKH, OCHOBAHHOIO Ha JHUajlore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3bIKOBOI M UUTATEJIbCKOM KyJIbTYpPbI KaK CpeICTBa B3aUMOIEUCTBUS
MEX]Ty JIIOJIbMU M ITO3HAHUS MUDA,

NOHMMaHME crenu(puKu OMOJIOTUM KaK HayKd, OCO3HaHMs €€ poiau B (HOpPMHUPOBAHHUU
palMOHATIBLHOIO HAyYHOTO MBIIIJICHNS, CO3aHNHU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpYy’KarolieM
MUpE KakKk O €IMHCTBE IMpHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTE! U peIIeHUH MTPOOIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JUIsl COBPEMEHHOM IUBMIIM3AIUMHU. 00eCTIeUeHHs
HOBOTO YPOBHS Pa3BUTHsSI MEIUIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHMMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJAa U3 TI00aNbHbBIX
HKOJIOTHUECKUX MPpoOiIeM U 0becrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
HCIIOJIb30BAaHHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAApPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOrMYECKMX 3HAHUH B IEJSAX MOBBIMICHUs OOIIeH
KyJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'PAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jaroumxcs, opMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;
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MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOIB3YEeMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIB30BaTh IOJTydaeMble 3HAaHUS [UIA aHajiu3a W OOBSICHEHUS SIBICHHM
OKPYXAIOIIeT0 MHUpa M MPOUCXOIANINX B HEM HM3MECHCHHI, YMEHHUE JeliaTh OO0OCHOBAaHHBIC
3aKIIIOYCHUST HAa OCHOBE HAyYHBIX ()AKTOB W HMMEIOUIMXCS JAHHBIX C [EJNBI0 TOJYYCHHS
JIOCTOBEPHBIX BBHIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JIJIS PEHICHUS
po0JIeM B PEaNTbHBIX )KU3HECHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIISITH NMPOCKTHYIO U
HCCJICIOBATEIILCKYIO ACSITEIIbHOCTh HHIUBUYaIbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAaHUW 1O OWOJIOTMM B COOTBETCTBUU C IKU3HECHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeamMeTHble Pe3ysibTaThl OCBOCHHS Y4eOHOTO mpeamMera «BHONOTHA» BKIIOYAIOT:
3HAYUMBIC JJIA (bOpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06y11a101111/1xcs{ MCKIUCHUIITIMHAPHBIC
(MexTpeIMETHBIE) OOIICHAYYHbBIC TOHATHSI, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
n CHGHI/I(i)I/IKy MCTOIOB IMO3HAHUA, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HAayKax (BGHICCTBO, OHEpPrus,
SIBJICHHE, MPOIIECC, CHUCTEMA, HAy4HbIH (DAKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeJ0BaHKe, HAOIIOJCHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
y4eOHble JeiicTBUS ([TO3HABATEIbHBIC, KOMMYHHKATHBHbBIC, PETYJIATHBHBIC), 00CCIEUYMBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON TIPAMOTHOCTH U COLIMAIIBHOW KOMIETEHIIMU OO0Yy4aroIuxcs,
CIOCOOHOCTH 00yJarOIHXCSI UCIIOJIb30BaTh OCBOCHHBIE MEK TUCIMITIMHAPHEIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBbHLIC y‘-IC6HI)IC I[eflCTBH?[ B II03HAaBaTEILHOU U
COLIMAJILHOM MTPAKTHKE.

MerTanpeaMeTHbIC pPe3ysIbTaThl OCBOCHHS HPOTPaMMBbI CpPEIHEro oO0IIero oOpa3oBaHHUs
JOJKHBI OTPasKaTh:

OgJiajieHNe YHUBEPCAJIbHBIMH YY4eOHBIMH M03HABATEIbHBIMHU JICHCTBUSIMM:

1) 6a30BbIE JJOTHYECKHUE AeliCTBUS:

CaMOCTOATENILHO (OPMYJIMPOBATh M aKTYaJM3UPOBATH MPOOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUU 3HAHUHU HpI/IéMI)I JJIOTUYCCKOI'O MBIIIJICHUA (aHaJ'II/ISa,
CUHTE3a, CpaBHCHHS, KiIacCUPUKAIMK, OOOOIICHUS), PACKPBIBATH CMBICT OHOJOTHUECKUX
NOHATHH (BBIICIATH X XapaKTePHBIC MPU3HAKHU, YCTAHABIMBATE CBS3H C IPYTUMHU TOHITUSMHU);

ONpeNeNaTh e ACITEIbHOCTH, 3ajaBas MapaMeTPbl M KPUTCPUH WX JIOCTHIKEHHS,
COOTHOCHTD PE3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LECIIMU,

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHITHS Il OObsCHEHHS (AKTOB U SIBJICHUH JKUBOU
MIPUPOJIBI,

CTPOHTH JIOTUYECKHE PpACCYXJCHUS (MHAYKTUBHBIC, [CAYKTHUBHBIC, IO aHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTHU W IMPOTHUBOPECUUA B paCCMATPHUBACMBIX SABJICHUAX, (1)0pMy.]'H/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHUS

IMPUMCHATE CXEMHO-MOJCJIBHBIC CPEACTBA I MPEACTABICHUA CYIIECCTBCHHBIX CBsI3el U
OTHOIICHUIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaK:Ke MPOTHBOPEYHI pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX HNCTOYHHKAX,

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAJIM3a UMCIOIIUXCS MAaTepUATbHBIX
Y HEMaTEpHUaJbHBIX PECYPCOB;

BHOCUTh KOPPCKTHBBI B JCSATEIBHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATH PUCKU HOCHe}ICTBI/Iﬁ JIECATCIIBHOCTH,
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KOODIMHUPOBATh U BBIIOJIHATH PAa0OTy B YCIOBUSIX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE ICHCTBHA:

BJIAJICTh HaBBIKAMU Y4EOHO-HMCCIEOBATEIbCKON U MPOEKTHOM JAEATEIbHOCTH, HaBBIKAMU
pazpenieHusi mpodaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/IOB
peleHHs MPAKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHBIX METO/I0B NTO3HAHUS,

UCIIONIb30BaTh pa3jMyHble BUABI ACSITEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHHMS, €ro
UHTEPIpETalNU, TPeoOPa3OBaHUIO U NMPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B TOM YHCJE IMPH
CO3IaHUU YYEOHBIX U COI[UAIBHBIX TPOEKTOB,;

(dbopMHpOBaTh HAYYHBIH THII MBIIUICHHS, BIAaJETh HAYYHOU TEPMUHOIOTHUEH, KITFOYEBBIMHU
MOHSTUSAMH U METOJIaMH,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIbHOW AEATEIHLHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3UpOBATh 3ajady, BBIIBUTATh
rUnoTe’y e€ pelleHus, HaxXOIUTh apryMEHThl MJs J0Ka3aTelIbCTBa CBOMX YTBEPKICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUN PELICHUS,

AHAIM3UPOBATh TIONYyYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yabTaThl, KPUTUUYECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX yCJIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,;

OCYILECTBIISATh IIEJICHANPABIICHHBIN TOMCK IEPEHOCAa CPEIACTB U CHOCOOOB NEHCTBUS B
npodeccCuoHaNBHYIO Cpey;

yMETh TEPEHOCUTh 3HAHMA B [IO3HABATENBHYI0 M  IPAKTHUECKYID  00JacTu
KU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00acTei;

BBIIBUTAaTh HOBBIC WJEH, MpeAjiaraTb OPUTHHAIBHBIC TOJIXOABl W PEIIEHUs, CTaBHUTH
npoOJIeMBI M 33]]a9H, JIOIYCKAIOIINE aJbTePHATHBHBIC PELICHNUS.

3) padora ¢ uHpopMaHeii:

OpPHEHTHPOBAThCS B PA3JIHYHBIX MCTOYHUKAX WMH(pOpManuu (TEKCTe ydyeOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOIOTHUECKUX CIOBAPSX U CHPABOYHHUKAX, KOMIBIOTEPHBIX
0azax maHHbIX, B MHTepHeTe), aHAIU3UPOBATh WH(OPMAIMIO PAa3IUYHBIX BHIOB U (HOopM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUHBOCTH;

(dbopMyIHpOBaTh 3ampOCHl M TNPHUMEHSATh pPa3UYHBIE METOABI TPHU TOMCKE W OTOOpe
O6uosornyeckoit HHGoOpMaIK, He0OXO0IUMOM ISl BBIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IUUYHBIX TTIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYI0 (OpPMYy MpEACTaBICHUS OHOJOTHYECKOM
uHpopMmanmu (cxembl, rpadKH, AUATPaMMbl, TAOIHIIBI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeACTBa HpH paboTe ¢ OMOJOTrM4ecKou
uHpOpMaLnel: TPUMEHATh XUMHUYECKUE, (PU3MUECKHUe M MaTeMaTHYecKHe 3HaKd M CHMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U MpeoOpa3oBhIBaTH 3HAKOBO-
CHUMBOJIMUYECKHUE CPEJCTBA HATJISTHOCTH,

BJaJIeTh HABBIKAMH pACIO3HABAHWS W 3alIUTHl WHpOpManuH, WHOOPMAITMOHHON
0€301acHOCTH JTUYHOCTH.

OsJaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUSIMH

1) oOmmennme:

OCYIIECTBIISATh KOMMYHHKAIIMXA BO BCEX cepax KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WM JUCKYCCUU IO CYILECTBY O0OCYXIaeMoil TeMbl (YMEHHWE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh
CYX/IEHUS OTHOCHTEJIBHO BBINIOJHEHHS TpeIlaraeMoil 3aJadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3HUIUI PYTrHX YYaCTHUKOB TUAJIOTra MU JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIE CpeICTBAa OOLICHMS, MOHMMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYyallUi, YMETh CMST4aTh KOHQIUKTHI U
BECTH IIEPErOBOPHI,

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS W B3aMMOJAEHCTBUS, NOHUMATh HAMEPEHHUs
JPYTUX JIOAEH, IPOSIBIIATh YBAXHUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAXKECHU,

pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeILHOCTD:

IOHMMAaTh M HMCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHON M MHIUBUAYaJIbHOW paboThl IpU
peleHn: OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAEHUCTBY NIPH peILIeHUH yueOHOI 3a1aun;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JIEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAESITEIbHOCTH, OPIraHU30BBIBaTH M KOOPAHMHUPOBATH
JEUCTBUS IO €€ JOCTMXKEHMIO. COCTaBIIATH IUIAH ACMCTBHM, pacupelessiTb PONIH C yYETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaXKJIOTO0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM,

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHUBATHh WACHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B pPAa3iIMYHBIX CHUTyalusX,
IPOSIBIIATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIUATUBHBIM.

OsiajeHne YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH ICHCTBUSIMH

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UId BBIABICHHMA HpoOJIeM U HX pELIeHHUs B
YKU3HEHHBIX U YYEOHBIX CUTYyalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUM 1LIE€JIEBBIC U CMBICIOBBIE YCTAHOBKHU B CBOMX
JIEUCTBUSIX M TOCTYNKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpYXKaroIIuX;

CaMOCTOSITEJIbHO OCYILECTBIISTh MO3HABATEIbHYIO JI€ATENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3a7aydl B 00pa30BaTEIbHON JEATEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH peleHHs MpoOaeMbl ¢ YIETOM UMEIOIIUXCS PECYpCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM,;

pacmMpsATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATbh MPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBATh (POPMUPOBAHHIO U TPOSIBIICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIX
3HAHMUN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIM U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTH, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEISAM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKcun Kak OCO3HAHUS COBEpIIAEMbIX JAEHCTBHIA
U MBICIIMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAaHUI, HCIIOIB30BaTh MPUEMBI pedIeKCHn
JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO pEUICHMUS;

YMETb OLIECHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE cedsA U APYTUX:
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MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAJIU3€ PE3yIbTaTOB AEITEIbHOCTH;
pHU3HABaTh CBOE MPABO U MIPABO JAPYTUX HA OIIHUOKY,

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmetHnble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YypOBHE
BKJIIOUAIOT crenupuueckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOEHMIO, MHTEpIpPETalMM W [peoOpa30oBaHUIO 3HAHUM, BHJIBI
JESATEIIBHOCTH 10 MOJyYEHUIO HOBOTO 3HAHMSI UM NPUMEHEHMIO 3HAHUN B Pa3IMYHBbIX Y4EOHBIX
CUTyallMsX, a TaKKe B pealbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosormeil. B
[IporpaMMe IpeaMETHbIE PE3YJIbTaThl IPEACTABICHBI 10 TOJaM 00yUYEeHHUS.

[IpenmetHble pe3ynabTaThl OCBOEHHMsA YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W poJid OMOJOTHMH B CHUCTEME HAay4yHOIO 3HaHUs
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUpa U
HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 337134,

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OMOJIOrMYECKUX TEPMUHOB U MOHSATHH: XKHU3Hb, KIETKA,
opranm3M, Mmerabomu3M  (0OOMEH BEHmIECTB M MNPEBPALICHUE HSHEPTrUH), TOMEOCTa3
(camoperyinsiiusi), ypOBHEBasi OpraHM3alusi JKUBBIX  CHCTEM, CaMOBOCIIPOHM3BEICHHE
(perpoyKius), HACIEACTBEHHOCTh, H3MEHYHUBOCTh, POCT M Pa3BHUTHUE;

YMEHUE H3Jarath OHOJIOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTAalMOHHAs,
LCHTpaJbHAsl JIOTMa MOJEKYJIsApHO# Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. U.
BaswiioBa) u ydenus (0 HeHTpax MHOT00Opa3ust U MPOUCXOKACHHS KyIbTypHbIX pactenuit H. 1.
BasuiioBa), onpenensaTh rpaHUIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOIMU: HaOJIIOJCHHE M OINUCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OpraHu3alus M IPOBEJEHUE OHOJOTHYECKOTO
HKCHIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHATHH,
TEOpHi U 3aKOHOB, YMEHHE JeTIaTh BHIBO/Ibl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB,;

YMEHHE BBIJIEIATh CYLIECTBEHHBIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALICHNs] PHEPrUM B KJIETKE, (OTOCHUHTE3a, IUIACTUYECKOTO0 U IHEPreTHUEcKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIJIOJOTBOPEHUs, Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHS
opranusMa (OHTOTeHe3);

YMEHHE NPUMEHSATh MOJIy4YE€HHbIE 3HAHUA U 00BSICHEHHsS OMOJIOTMUYECKUX IMPOLECCOB U
SIBIICHHUH, JIUISI IPUHATHS TPAKTUIECKUX PEIICHUH B TIOBCEHEBHOW KHU3HH C IENBI0 00eCTICUeHHSI
0€30ITaCHOCTH CBOETO 3[0POBbS U 3J0POBbS OKPYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXarolled NpUPOAHOH cpene, NMOHMMaHHE HEO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTUH JJsl paliOHAJIbHOTO
MIPUPOJIOTIOIB30BAHUS;

YMEHHUE pellaTh 3JEMEHTapHbleé TE€HeTHYEeCKHe 3aJjaud Ha MOHO- M JAUTHOpHIIHOE
CKpellIMBaHME, CUEIUIEHHOE HACJIE0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPEIIMBaHUs
JUIS IpeJICKa3aHMsl HAacJIeZJ0BaHUs IPU3HAKOB Y OPraHU3MOB,;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IMpPaKTUYECKHE padoThl, cOOJIIOIaTh MpaBHa MPH
pabote ¢ y4eOHBIM U J1a00paTOPHBIM 000y I0OBaHHUEM,

YMEHHME KPUTHYECKH OIICHMBAThb W HMHTEPHPETUPOBATH HHPOpPMAIUIO OHOJIOTHMYECKOTO
COZICPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHMS M3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
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MaccoBOi MH(pOPMAIMH, HAYYHO-TIONYJIIPHbIC MaTePHAaibl), STUYECKUE aCICKThl COBPEMEHHBIX
UCCIIeJOBaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIE M YCTHBIE COOOMIICHHs, 0000Ias
Ouonornyeckyro HMH(GOpPMALMIO U3 HECKOJbKUX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUUHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHMsA YydeOHoro mpeamera «buonorms» ¢ 11 knacce
JOJDKHBI OTPaXKaTh!

c(OPMUPOBAHHOCTh 3HAHMKM O MECTe M PO OMOJOTMU B CHCTEME HAyYHOTrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIJE€ POCCHUCKUX M 3apyOEKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uosiornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 337134,

YMEHHE PAacKpbIBATh COACP)KaHHE ONOIOTHYECKUX TEPMUHOB M ITOHATHIA: BUJ, TTOMYJISIIHS,
reHO(QOH, DBOJIOIMUS, JBIXKYyIIHE CHIbl ((AKTOpbI) SBOJIONHH, MPHCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHUE, OSKOJOTHYECKHE (DAKTOPBI, DSKOCHCTEMa, IPOIYICHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENU MUTaHKs], YKOJOTHUECcKas MupaMua, Onoreomnenos, ouocdepa;

yMEHUE u3naraTb Ouonorunyeckue Teopun (dBomonponHas Tteopus Y. JlapBuHa,
CHHTETUYECKasi TEOPHsI IBOJIIOIMH), 3aKOHBI  3aKOHOMEPHOCTH (3apoapimieBoro cxozcrea K. M.
bapa, yepenoBanus riaBHBIX HampaBieHHWd W myteil sBomonuu A. H. CeBeprioa, yueHHs o
ouoctepe B. U. Beprazackoro), onpeiensts rpaHULbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BIIAJIETh METOJAMH HAayYHOTO MO3HAHHSA B OMOJIOTHH: HAOJIONEHHE M ONHMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys ¥ TPOBEJICHHE OWOJIOTHYECKOTO
9KCIIEPHMEHTA, BBIIBKCHUE THIIOTE3bl, BBIABICHUE 3aBHUCUMOCTH MEXKAY HCCIEAYEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHATHH,
TEOPUI M 3aKOHOB, YMEHHE JIeJIaTh BEIBOABI HA OCHOBAaHUH ITOJTyYEHHBIX PE3YJIBTATOB;

YMEHHUE BBLICISTH CYIIECTBEHHBIC MMPU3HAKU CTPOCHUS OMOJIOTUUECKUX OOBEKTOB: BHJIOB,
HNOMYJIALUI, MPOAYLEHTOB, KOHCYMEHTOB, PpEAYLEHTOB, OHOTE€OIIEHO30B M JKOCHCTEM,
0COOCHHOCTH  TIPOLIECCOB:  HACJEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTOo  0TOOpa,
BU/1000pa30BaHMs, NPUCIIOCOOICHHOCTH OPTaHM3MOB, ICHCTBUS JKOJOTHYECKHX (aKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB W OHMOT€OXMMMYECKHX IIMKIOB B
ouocdepe;

yYMEHHE NPUMEHSATh MOJIy4YE€HHbIE 3HAHUA UL 00BSICHEHHS OMOJOTMYECKUX MPOLIECCOB U
SIBIICHHUH, JIUISI IPUHATHS IPAKTUICCKUX PEIICHUH B IIOBCETHEBHOW KHU3HHM C IIEITBI0 00ECTICUCHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBbS OKpYXAlOIIUX JIOAEH, COOMIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAlOIIEH NPUPOJHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOU 6uosiorun ISt palroHaIBHOTO
NPUPOAOTIOIH30BAHNS,

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTaBJIATh CXEMbl IepeHoca
BEILIECTB M SHEPTUH B IKOCUCTEMaX (I[CTTH MUTAHUS);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTUUYECKHe paboThl, cOOMI0NaTh MpaBWiia IpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHUYECKH OILICHMBATh M HHTEPIPETUPOBATh HH(OpMAIUIO OHOJIOrMYECKOTO
COJICp)KaHMs, BKJIIOYAMOIIYIO TICEBOHAYYHBbIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MAaTEepHalbl), pacCMaTpHBaTh TIIOOANBHBIC
HKOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TI0 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
Ouosornyeckyro HMHGOpPMAIMIO M3 HECKOJIbKUX HCTOYHHMKOB, TIPaMOTHO MCIIOJIb30BaTh
MOHSITUHHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBO yacoB DJIeKTPOHHBbIE
Ne i/ f;:ﬁ;?;f;:lﬂ“e PA3ACIOB M TEM Beero Kontpoabsubie  IIpakTuuyeckue f:;;)g)f O(LBa]TI‘I:J)IbHLI e
padoThbI padoThI pecypes
bubmunorexa IJOK
1 buonorns kax HayKa 2 0.5 https://m.edsg).ru/7f410292
2 JKuBble CUCTEMBI M X OpraHU3allus 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKu3HenesaTeabHOCTh KIETKU 6 hitps://m.e dsg).ru 17£416292
5 Pa3zMHOXEeHNE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 Bbu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U U3BMEHUYHUBOCTH 8 15 bubnunoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekrusi opranu3mMoB. OCHOBBI 3 bubnuoreka [{OK
OHOTEXHOIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmorera [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauvecTBo 4acoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne n/mm HporpamMmbl pasi Beero Kontpoabubie IlpakTuyeckue f)lép(zl::sp oBaT e.1)11>m>1 e
padoThI padoTsbI pecype
bubmmorexa [JOK
. IBOMOUHONHAS GHONOTHS 9 . https://m.edsg).ru/7f4lcc74
2 Bo3HUKHOBEHUE U pa3BUTHUE KU3HU HA 9 05 bubnuoreka [{OK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl 1 OKpyXkarolas cpeaa 5 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEKTPOHHBIC HHPPOBLIE
Ne ni/mm Tema ypoka Beero Konrpoabnbsie IIpakTuueckune  00pa3oBaTe/ibHbIe
padoThI padoTbI pecypchl
bu6nmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS YKUBOU MIPUPOJIBI.
2 [IpakTuueckas padbora Ne 1 1 05 bubnnorexa [IOK
«HMcnoap30BaHKe pa3IndHBIX METOIOB IIPH https://m.eds00.ru/863e6122
W3YYCHUH OUOJIOTUICCKUX OOBEKTOB»
3 buonornueckue cucTemMsl, MPOLECCH U UX 1 bubnnorexa [IOK
U3y4YCHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIETKH. Boja u 1 bubmunorexa IIOK
MUHEPAIbHBIE COJIH https://m.edso00.ru/863e674e
5 benxu. CoctaB u cTpoeHue 0enkoB 1 ]f?tl/tlgsj?:?/?;.eg:;c]i)?’EISG%Gb?Z
depMeHThl — OMOJIOTHYECKHE
6 sy xaramimmaccnot scmmoc. 1 05~ budmorerallOK
https://m.eds00.ru/863e6b72
bepmMeHTOB (Ha MpUMeEpe aMUITa3bl WITH
KaTaasbl)»
bubnmnorexa HOK
! Yresojet. Jumaet . https://m.edS(])lo.ru/863e6870
bubnmnorexa [JOK
8 Hyxiennosbie kuciaotel. ATD 1 https:// m.edSC]J_EJ.ru/86366d50
9 Hctopus u MeToabl U3ydeHUs KIETKHU. 1 bubnmnorexa [JOK
Kierounas Teopus https://m.edso00.ru/863e6e88
10 Knertka xak niejoctHas )KuBasg cucTeMa 1
11 Crpoenue 3yKapruOTUYECKON KIIETKH. 1 0.5 bubmuoteka [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlabGopaTtopHas padora Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHHH, )KUBOTHBIX,
rpuOOB ¥ OaKTEpUH MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716c¢

OINMCAaHUE»
bubnmoreka [IOK
12 OOMEH BEmECTS WTk METa00H3M https://m.eds00.ru/863e766¢
Bbubnunoreka LIOK
13 PorocuTes. XemocuHTes https://m.edso00.ru/863e7c98
. bubnuorexa [{OK
14 JHepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHBIN UK KIeTKHU. JleneHue
15 HaGmoneie MHTOS 5 KAETRER Koo o5 | DmémoremallOK
' https://m.edso0.ru/863e7dc4
KOpEeIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocuntes 6enka. Peakuus MmaTpuaHOTO bubnuoreka LIOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka IIOK
17 Tpascasums — drocunres benxa https://m.edso0.ru/863e796e
18 Hexnerounsie popmbl )KU3HU — BUPYCHI bubmiorexa LIOK
https://m.eds00.ru/863e7540
bu6mmoreka IIOK
19 ®opMBbI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoteka [{OK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
21 OmnonotBopenue. JlabopaTopHas pabora 05 bubnmnorexa [JOK
Ne 4 «3ydenne CTpOeHHS MOTOBBIX KJIETOK ' https://m.edso00.ru/863e81b6
Ha FOTOBBIX MUKpOIIpenapaTax»
22 NHnuBHayanbHOE pa3BUTHE OPraHU3MOB bubmuorexa [{OK
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e8436

23 I'enetnka — Hayka 0 HACJIEJACTBEHHOCTH U bu6numoreka [IOK
HU3MEHYUBOCTH https://m.eds00.ru/863e86f2

o4 3aKOHOMEPHOCTHU HACIEAOBAHUS bubnmorexa [JOK
MPHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE https://m.edso00.ru/863e8878

o5 JluruOpuHoe CKpelmrBaHue. 3aKoH bu6nmoreka [IOK
HE3aBHCUMOTI'0 HACJICIOBAHUS IPH3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacClleJJOBaHUE TPU3HAKOB.

o «
2 e Mot g 05 Bubaorerca LIOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEIUBAHUS Y APO30(UIIBI
Ha TOTOBBIX MHKpOTIperapaTax»»

27 I'eneTuka noma. HacnenoBanue npu3HaKkoB, bubnuoreka [IOK
CIEIUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencreenHas
n3MeHuuBOoCTh. JlaboparopHas padora Ne 6.

28 Nzydenne moaudukamoHHOM| 05 bubmunorexa IJOK
WU3MEHYHUBOCTH, TIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHUAIMOHHOTO PsAJIa ¥ BAPUAITMOHHOMN
KpHUBOW»

HacnencrBeHHast ©3MEHYUBOCTb.

29 JlabopartopHnast pabota Ne 7. « AHanu3 05 bubmuorexa [JOK
MyTanui y 1po30(uiIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIperapaTax»

30 I'enetruka dyenoseka bubmorexa LOK

https://m.eds00.ru/863e8d78
PesepBHelit ypok. O600IIeHHE TTO TeMe

31 «HaceacTBEHHOCTh U H3MEHYHNBOCTH
OpPraHU3MOB»

32 Cenekius Kak HayKa M TIPOIece bubmmorexa LJOK

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

33 MeToabl U TOCTUKEHUS CEJIEKIINU bubnuoreka LIOK
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paCTeHI/Iﬁ H ) KNBOTHBIX

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

bu6numoreka [IOK

34 broTexHoMOrus Kak oTpacib IMPOU3BOICTBA 1 https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoJsinuecTBO yacoB JJIeKTPOHHBbIE HU(POBLIE
Ne i/ Tema YpoOKa Beero Ko]—[Tpo,]'[],]-[],Ie HpaKanecxne Oﬁpa30BaTeJII>Hble
padoThI padoThbI pecypcbl
1 OBOJIIOIMUS U METOJIbI €€ U3YUYECHUS 1 bubmorexa HOK
H A i https://m.eds00.ru/863ea20e
9 HcTopus pa3BuTHs peacTaBieHi 00 1 bubmmorexa [IOK
IBOJIIOLIUH https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MukpoososmioLs . https://m.edso0.ru/863e9cle
[Momynsanus Kak eMeHTapHas eAUHUIA
4 BUa U 3Bomonuu. JlaboparopHas padora 1 05 bub6nuoreka [IOK
Ne 1 «CpaBHeHm€e BUJIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBmKy1ue cuiibl (3IeMEHTapHbIC 1 bubnuoreka [IOK
(aKTOpBI) IBOITIOIHH https://m.edso0.ru/863e9da4
N bubmuoreka [JOK
6 EcrecTBeHHBII 0TOOD U €r0 POPMBI 1 https://m.edso0.ru/863e9ed0
Pe3ynbpTarsl 3BOMIOLMK:
IpUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas pabora 1 05 bubnnorexa [JOK
Ne 2 «Onucanue mpucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHusMa M €€ OTHOCHUTEIILHOTO
XapakTepa»
8 Hanpasienus u myTu MaKpO3BOJIOLIH 1 bubmmorexa [IOK

https://m.edso0.ru/863e9cle
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H€O6paTI/IMOCTI) 3BOJIIOIIUH

HCTOpI/IH JKM3HHU Ha 3eMJlie U MeTOobI €€

10
U3YYEHHUS
11 ['unoTe3bl NpoUCXOXKAEHMS )KU3HU Ha bubmuorexa [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3eMJie 110 Hpam U bubnuoreka [JOK
neproaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOJIOLUU
PacTUTEIHHOTO U KUBOTHOTO MHpA.
13 [IpakTuyeckas padora Ne 1 «I/I3¥qume 0.5 Eﬁg?ﬁ:;iii?ﬁm 63ea8be
MCKOMaeMbIX OCTATKOB pacTEHUN U
YKUBOTHBIX B KOJUIEKIIMSIX»
14 CoBpeMeHHasl CUCTEMa OPraHuYECKOTO bubnnorexa [JOK
MHpa https://m.edso0.ru/863ea48e
15 DBosmonus YeaoBeka (aHTPONoreHes) bubimorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBmwxytiue cuibl ((pakTophbi) bubnnorexa [JOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOIINH YEIOBEKA
18 Yenoseueckue pacsl M IPUPOAHBIC bubnnorexa [JOK
aJlanTalyy YyejloBeKa https://m.edsoo0.ru/863eaea2
PesepBHbIit ypok. O60011IeHUE TIO TEME
19 «BO3HUKHOBEHUE U pa3BUTHE KU3HU HA
3emiie»
20 DKoJIorHs Kak HayKa
21 Cpenbl 00MTaHUS U SKOJIOTHYECKHE bubmuorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuotnueckue Qaxropsl. JlaboparopHas
29 pabota Ne 3. «Mopdoornaeckue 05 bubnuorexa [JOK

0COOEHHOCTH PAaCTeHUH U3 pa3HBIX MECT
obOuranus». JlaboparopHas padora Ne 4.

https://m.edso0.ru/863eb10e
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«Bnusane cBera Ha POCT U pa3BUTHUC
YCPCHKOB KOJICyCa»

bubmmorexa [IOK
23 buomiieckue daxropet . https://m.edsg).ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTHKH
24 nomyssiun. [Ipaktudeckas pabora Ne 2 1 05
«[TomcY€T TUIOTHOCTH MOIYJISIIIUIA Pa3HBIX
BHUJIOB PACTEHUI»
25 Coo01iecTBa OpraHu3MoB — OHOIEHO3 1 Eﬁgﬁ%ﬁiﬁ;iﬂﬁm 63eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 Egg:ﬁ?;iii?ﬁm 63eb46a
27 S - ) bubanoresa IOK
skocuctenm. CyKIeceHs https://m.edso0.ru/863eb5fa
28 [TpupoIHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YIKOCUCTEMBI 1
30 buocdepa — rimobanbHas s3xocuctema 1 bub6nuoreka [IOK
3emutn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
onocdepsr https://m.edso0.ru/863ebd16
32 UYenosedecTBo B Onochepe 3emin 1
33 CocyriecTBOBaHUE TIPUPOIBI U 1 bubnuotexa [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011IEHNE TEMBI 1
«Coo01recTBa ¥ YKOJIOTHYECKUE CUCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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B ¢denepanpHBIX M perHoOHANBHBIX MpPOIENypax OLEHKM KadyecTBa 0Opa3oBaHUs
UCTIONB3yeTCsl  mepeveHb  (Koau(puKaTop) paclpelesieHHbIX IO  KJIaccaM  MpPOBEPSIeMBIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHON MPOTPaMMBI CPETHErO
o011ero o0pa3oBaHUs U HJIEMEHTOB COACPKAHUS MO0 OMOTIOTHH.

IIpoBepsiemble TPeGOBaHUS K Pe3y/IbTATAM OCBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM

nporpammsl (10 kiacce)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHON 00pa3oBaTeIbHON
IIPOrpaMMBbI CpeIHEro 001ero oopa3zoBaHus

1

ChopmupoBaHHOCTh 3HAHUH O MeCT€ M POJU OHOJOTMUM B CHUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHUS; O BKIJIAJIE POCCHMCKUX U 3apYyOEKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OHONOTHMH, (YHKIMOHAIBHOH TI'PaMOTHOCTH
YeJIOBEKa JJIs PEIICHUs KU3HEHHBIX 3a]1a4

YMeHue pacKphIBaTh COACPKAHHE OMOJOTUYCCKMX TEPMHUHOB M TOHSTHH. JKHU3HB,
KJIE€TKa, OpraHu3M; MeTabonm3m (0OMEH BEIIECTB WM IPEBpalleHHe JHEPTUH),
romeoctad  (camMoOperyssius), YpOBHEBas  OpraHM3anus JKUBBIX  CHCTEM,
caMOBOCIpOU3BeIcHNE (PEMPOAYKIHS), HACIEICTBEHHOCTh, K3MEHYMBOCTD, POCT H
pa3BHTHE

VMeHue u3naraTb ~— OuoiorMueckue Teopud  (KJIETOYHAs, XPOMOCOMHas,
mytanuonHas), 3akoHbl (I. Mennens, T. Moprana, H.W. BaBunosa) u yuyenus (o
[EHTPax MHOr000pa3us U IPOUCXOXKICHUS KyJIbTYpHBIX pactenuii H.1. BaBuiosa),
OIPECIISITh TPAHUIIBI MX TPUMEHUMOCTH K )KUBBIM CHCTEMaM

VMeHHEe BIAJeTh METOJAMH HAYYHOTO IMO3HAHUs B Ouosnoruu (HaOIIOACHHE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJIICHMI, OpraHu3alus U INPOBEICHUE
OMOJIOTHYECKOTO YKCIEPUMEHTA, BbIIBUKEHHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH
MEXay HCCIeAYyEeMbIMH BEIUYMHAMH, OOBSICHEHHE IIOJIYYEHHBIX pE3YyJIbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX [OHATUN, TEOPUN U 3aKOHOB; YMEHHUE J€1aTh BBIBOJBI
HAa OCHOBAHUH IMOJYYCHHBIX PE3YJIbTATOB)

VMeHue BBIACIATH CYIIECTBEHHBIC MPHU3HAKA BHPYCOB, KIETOK MPOKAPHOT H
OYKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpFaHI/I3MOB; 0COOEHHOCTH
MpPOIIECCOB OOMEHa BEIIECTB W TPEBpAICHHUS DHEPTHM B KiIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO M JHEPreTHYECKOro OoOMEeHa, XEeMOCHHTEe3a, MHTO3a, MekHo3a,
OIUIOMIOTBOPEHHUS,  Pa3MHOXKEHHS, HMHIMBHUIAYaJbHOTO pa3BUTUSA  OpraHu3Ma
(oHTOTEHE3)

YMeHue TNpUMEHATh IMOJyYeHHbIE 3HAHUS Ui OOBSACHEHHsS OUOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, I NPHUHATHSA NPAKTHYECKUX DPEIICHHH B IOBCEIHEBHOU
KU3HM B IensaX oOecrieuyeHHs O€30MacHOCTH CBOETO 3J0POBbS M 3JI0POBbS
OKpY’KaIOIIMX JIFOJEH, COONIIOICHUSI HOPM TPaMOTHOTO TIOBEJCHUS B OKpYKaroIien
NPUPOJHON cpeJie; MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHXKEHUM
COBPEMEHHOMN Oouoaorun u OMOTEXHOJIOT U JUTSt palMOHAIBHOTO
IIPUPOJONIOIB30BAHUS

VMmenune pemaTth 3JIEMCHTAPHBIC T'CHECTUYCCKUE 3adadd Ha MOHO-H HI/IFI/I6pI/I}1H06
CKpCIIMBaHMUE, CLCIJICHHOC HACJICAOBAHME,; COCTABJIATHL CXCMBI MOHOFI/I6pI/IIlH01"O
CKpC€IIUMBaHWA 1A NPCACKa3aHHd HACJICAOBAHUS IPU3HAKOB Y OPraHu3MOB

YMeHue BBIIOJIHATh na60paTopHLIe 1 IIPAKTUYCCKUC pa6OTBI, COGJ’IIO,Z[aTB IpaBujia
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pu paboTe ¢ yueOHBIM U JTJa00paTOPHBIM 000PYI0BAaHUEM

YMeHHe ~ KpUTHYECKHM  OLIEHHUBaThb M HHTEPIPETHPOBATH  WHPOPMALHUIO
OMOJIOTUYECKOTO  COJIEp)KAaHUs, BKJIIOYAIOUIYI0 IICEBJOHAYYHblE 3HAHUA U3
pa3nuuHblX ucTouyHHKOB (CMMU, Hay4HO-TONYJSIpHBIE MAaTEpHalbl); STHUYCCKHE
acIeKThl COBPEMEHHbIX UCCIIEOBAHUM B OMOIOTUH, MEUIIMHE, OMOTEXHOJIOTUH

10

VMeHue co3gaBaTh COOCTBEHHbIE HHCBMEHHBIE M YCTHBIE COOOIICHHMsS, 0000Ias
OuosIorMYecKkyr0o  MHGOPMALMI0 M3  HECKOJbKUX  HCTOYHHUKOB, I'PaMOTHO
MCII0JIb30BaTh NOHITUHHBIN annapar OMoJ0Tuu

IIpoBepsiemble d1eMeHTHI copep:kanus (10 kiacce)

Kon

[TpoBepsiemMblii AIEMEHT COJep>KaHUs

buonorus kak Hayka

11

buonorus - Hayka o xuBod mpupone. Ponp Ouonmoruu B dopmupoBaHHUH
COBPEMEHHOW HAyYHOH KapTUHBI Mupa. CHcTeMa OMONIOTHYECKIX HAYK

1.2

Metoabl TO3HAHUS JKUBOM MpUpPOIbl (HAOIIONCHUE, 3KCHEPHMEHT, OIMCAHHUE,
U3MEpeHue, KIAcCU(pUKAIMs, MOJCIMPOBAaHUE, CTaTHCTUYeCKas o00paboTka
JTAHHBIX )

JKuBBIEe cCCTEMBI U X OopraHn3anusa

2.1

XKussie cucrembl (OHOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. CBOHCTBA
OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHH OpraHu3anud OWOCHCTEM: MOJIEKYJISIPHO-TEHETHUSCKHUMA, KJICTOYHBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUIOBOM, 9KOCUCTEMHBIN, OrochepHbIH

XHMMHWYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XUMHYECKUA COCTaB  KJIETKU. XUMHYECKHUE DJIEMEHTBHI.  MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boga u  muHepanbHble BemiecTBa. DYHKIMHA BOJAbI H
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [lopnepkanue ocMOTHYECKOTO OanaHca

3.2

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHMCIOTBHI - MOHOMEpBHI OEJKOB.
He3zameHnMbIE 1 3aMEHMMBIE AMHUHOKHUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~O€NKOBOW MOJEKyNnbl (NepBUYHAs, BTOPHYHAS, TpPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIIUU OEIKOB.

®depmeHTHl - Ouonornyeckue katanuzaTopbl. CTpoeHue (epMmeHTa: aKTHBHBIN
LEeHTp, cyoOcTpatHas cnenuduuHocTs. Kodepmentsl. Burtamunsl. Otanuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

3.3

VrieBoabl: MoHOcaxapuabl (TJFOK03a, pubo3a M JIe30KCHpH003a), ANCaXapHibl
(caxapoza, makTo3a) W monmcaxapuabl (KpaxMall, TJIMKOTeH, IeJUTIII03a).
Bronornveckne GyHKINU YTIIEBOIOB.

Jnuapl: TpUrIMLEpUIs], cTepouibl, Gochonunuasl. I'uapodunsHo-TuAPOPOOHDIE
cBoiicTBa. buonornyeckne QyHkiuu yunumoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U
JIMMHJ0B KaK HCTOYHUKOB YHEPTUU

3.4

Hyxnennoseie kucnorel: JIHK u PHK. Hykneorunasr - MOHOMEpPBI HYKJIEHHOBBIX
kuciot. Crpoenne u pynkuun JHK. Ctpoenne u ¢pynkunn PHK. AT®: crpoenue

1 QyHKIIIHN

3.5

]_II/ITOJ'IOTI/I}I - HayKa O KJICTKC. Knerounas TCOpHA. Metoast HU3YyUYCHUS KIICTOK

3.6

Knerka kak nenoctHas >xuBas cuctema. OOmme MpH3HAKM KJIETOK: 3aMKHYTas
HapyxHasi MemOpana, Mmoisekyinsl JIHK kak renernueckuil ammapar, cucrtema
CHHTe3a OerKa

3.7

Tunsl KIETOK: sykapuoThyeckas M mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
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nmpokapuoTuueckoir  kietku.  Kmerounas  crenka  Oakrepuii.  CTpoeHme
AyKapuOTHUECKOM KIeTKH. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK - KJIETOYHAs CTE€HKA, TJIUKOKAIUKC, HUX
¢byukuu. [Tnazmatuueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. L{utomnazma u eé
opranouapl. OZHOMEMOpPAaHHBIE OPraHOWJBI KJICTKH. JHJIOIUIA3MATHYECKas CETh
(DIIC), ammapar T'ombmku, JHU30COMBL [10IyaBTOHOMHBIE OPraHOMIBI KIIETKH:
MHUTOXOHJPUH, IUIACTUAbL. [IpOoMCXO0XKIAEeHME MUTOXOHAPUM M TUIACTUI. Bujbl
mwiactug. HemeMOpaHHble OpraHOWIbl KIETKU: PUOOCOMBI, KJIETOUHBIH LIEHTD,
pPECHUYKH, KIyTUKU. DYHKIIMU OPraHOMI0B KJIETKU. BKiItoueHust

3.9

SAnpo - perynstopHblii 1eHTp kieTkd. CTpoeHue sapa: sjepHas 000JI0uKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBILKO. XPOMOCOMBI

3.10

Tpancnopt BeliecTs B KIETKE

XPBHCI[CSITCJIBHOCTB KIJIICTKHU

4.1

OOMeH BemiecTB, WiM Merabonu3M. Accumuiaius (MIaCTHYSCKUA OOMEH) |
TUCCUMWITALUS  (SHEPreTHYSCKUE OOMEH) - JBE CTOPOHBI E€IMHOTO Ipolecca
Mmetabonn3Ma. Tumbl oOMeHa BeliecTB: aBTOTPOGHBIH u rerepoTpodHbIid. Poisb
(bepMeHTOB B 0OOMEHE BEIIECTB M NMPEBPAIIECHUHN SHEPTHH B KIIETKE

4.2

dotocunte3. CBeToBass M TeMHOBas ¢a3bl QoTocuHTe3a. Peakimu QoTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HaueHHE (OTOCHMHTE3a JUIS JKU3HH Ha 3emile.
Bnusinue ycnoBuit  cpembl Ha  (POTOCHHTE3 H  CHOCOOBI  TOBBIIMICHUS  €TO
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XeMOCUHTe3UpyoIre 0akTepu. 3HaueHue XEMOCHHTE3a IS )KU3HU
Ha 3emJie

4.3

DHepreTuveckuii oOMEH B KIeTKe. PacrieruieHue BEIIeCTB, BBIACICHUE U
aKKyMYJINPOBaHHE HEPTHH B KJIETKE. DTalbl SHEPreTUUYECKOro oomMeHa. [ ukonus.
Bbpoxxenne u ero Buabl. KucrmopomHoe OKHUCIICHWE, WIH KJICTOYHOE JbIXaHHE.
D PexkTUBHOCTH IHEPTrEeTUIECKOro 0OMEeHa

4.4

Peakuuu marpuunoro cunresa. ['enernueckas mHpopmanusa u JAHK. Peanuzanus
reHeTH4eckol uHdopManuu B KieTke. ['eHeTHMueckuil Ko U ero CBOMWCTBa.
Tpanckpunuuss - marpuusbiii cunTe3 PHK. Tpancnsius - OuocuHTe3 Oenka.
Koauposanue amuHokucaot. Ponb pubocom B GMocuHTE3€e Oeka

4.5

Hexnerounsie (opmbl ku3HH - BHpYChl. Vctopus otkpeitus Bupycos (/1.U.
MBanoBckmit). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEACSITENLHOCTH  BHPYCOB.
bakrepuodaru. bone3Hum pacTteHuii, >KMBOTHBIX M YEJOBEKa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHozebpunuta venoeka (BUY) - BosOymurens CIIN/a.
[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

PasMHoOXeHUE U WHIANBUYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Krnerounslii 1iuK1, WK )kM3HEHHBIN LUK KieTku. MaTepdasza u muros. [Ipoueccel,
npoTekaromue B uHTepdasze. Perummkanus - peakuus marpuyHoro cuHreza JIHK.
CtpoeHue XpoMOCOM. XpOMOCOMHBIM Habop - KapuoTum. JUmIougHblii U
TalyIOuAHbIA  XpOMOCOMHBIE HaOopbl. XpomaTuiel. LluTonoruyeckue OCHOBBI
Pa3MHOKEHHMS M HHIUBUIYaJIbHOTO PA3BUTHSI OPIraHU3MOB.

Henenune xknetku - muto3. Cragum muto3a. [Ipouecchl, npoucxoasime Ha pa3HbIX
CTaAMsIX MUTO3a. bHOJIOrM4ecKuii CMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHMS OpPraHM3MOB. Oecrojioe W TojoBoe. Buasl OGecnoioro
pa3MHOXXEHHUA: JIeJIeHWEe HaJBO€, IOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTHBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHHpPOBAHHE
OpPraHU3MOB, €r0 3HaAUYEHUE JUIs CEJIEKLIUU

5.3

ITonoBoe Pa3MHOKCHHUC, €0 OTIINYUA OT OecIooro.
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Meiio3. Craauu meiio3a. [Iporieccel, mpoucxoasiye Ha CTaAusiX Meio3sa.
[ToBenenue xpomocom B wMmeiio3e. Kpoccunrosep. buonorumdeckuit cmbici u
3HaYeHue Melo3a

5.4

l'ameTorenes - mpoiecc 0Opa3oBaHUs TOJOBBIX KIETOK Y >KUBOTHBIX. [lojoBBIE
KeJe3bl. CEMCHHUKU M suuHuKH. OOpa3oBaHHWE M pPa3BUTHE TOJIOBBIX KJIETOK -
rameT (criepMaTo30ui, SUIEKICTKA) - criepMaroreHe3 u ooreHes. OcoOCHHOCTH
CTPOCHHS SHIEKICTOK U criepmaro3onioB. Omionorsopenue. [lapreHorenes

5.5

NunuBuayanpbHOe  pa3BHTHE (oHTOTCHE3). DOMOpHOHANbHOE  pa3BHUTHE
(emOpuorenes). DTtambl 3MOPHOHAIBHOIO PA3BUTHS y IMO3BOHOYHBIX JKUBOTHBIX:
ApoOJIeHHE, TacTpyJislus, opraHorenes. [locTamOpuoHanbHOE pas3BuThe. THIIBI
MOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE, HempsMoe (JIHYuHOYHOE). BiusHue
Cpelsl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKICHHBIC
YpOJCTBA.

Poct u pa3Butue pacteruil. OHTOreHE3 IIBETKOBOTO PACTCHHS: CTPOCHHE CEMCHH,
CTaJMU Pa3BUTHS

HaCJIGIICTBCHHOCTI) 1 USMCHYMBOCTH OPraHU3MOB

6.1

[Ipenmet u 3agaun reHeTuku. Mctopust pa3BuTusl reHETUKU. BKiaa pocCUCKUX U
3apyOeXHBIX ~ YU4E€HBIX B  Pa3BUTHE  TI'CHETHUKH. MeToapl  I€HETHUKH
(ruOpHI0IOrHYECKHH, IIMTOreHESTHYECKUH, MOJIEKYJIIPHO-T€HETHYECKHUH ).
OcCHOBHBIE TEHETHMYECKHE TOHATUSA. |'eHeThueckass CUMBOJIMKA, HCIOJb3yeMas B
CXEMax CKpeIIMBaHUI

6.2

3aKOHOMEPHOCTH HACIIEIOBAaHUs TPU3HAKOB, ycTaHoBieHHble [. Mengenem.
MonoruOpuaHoe CKpelMBaHHe. 3aKOH eIWHOOOpa3us THUOPHIOB IEPBOTO
nokosieHus. [IpaBuino foMuHUpoBaHus. 3aKOH paclleryieHus npu3HakoB. ['unoresa
yiucToThl ramer. llomHoe w  HemonHoe JnomMuHHpoBaHue. JluruGpumaHoe
CKpelIuBaHue. 3aKOH He3aBUCUMOI'O HaclleIOBaHUs Mpu3HakoB. LluTorenernueckue
OCHOBBI ~ JUTHOPHUIHOTO  CKpEHIMBaHHS.  AHAIM3UpYIOIIee  CKpEIIMBAHHUE.
Hcnonb30BaHne aHAIM3UPYIOUIETO CKPEIIMBAHUS ISl OINPEIEICHHUs TEeHOTHIA
oco0u

6.3

CuemnieHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mno cremjieHHOMY
HacJIeI0BaHUIO r'eHoB. HapylieHue cremieHus FeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.
XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH. [ eHeTuUeCKre KapThl.

I'enernka mnoma. XpOMOCOMHOE OIpENEICHUE MOola. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBEI. TI'omorameTHele © TeTCPOraMETHLIC OpPTraHHU3MBI. HaCJ'ICJIOBaHI/Ie
IIPU3HAKOB, CLIEIJIEHHBIX C [TOJIOM

6.4

N3menunBoCTh. Buabl N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HACIeACTBEHHasA. Poib
cpeibl B HEHACJIEJCTBEHHOW M3MEHUMBOCTU. XapaKTePUCTHUKA MOJIU(UKAITMOHHON
M3MEHYMBOCTH. BapmanmonHelii psig ¥ BapumannoHHas kpuBas. Hopma peaknnu
npusHaka. KonMuecTBEHHBIE M KauyeCTBEHHBIE NPU3HAKM M HMX HOpMa DPEAKLUH.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH

6.5

HacnencrBennast, WiIHM TEeHOTHIIMYECKAas, W3MEHYHMBOCTL. KoMOMHaTHBHAas
W3MEHUYUBOCTh. Melio3 W TOJIOBOM Tmporecc - OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTanmoHHass M3MEeHUNBOCTh. Knaccudukanus MyTanuid: TeHHBIC
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHUHBI MyTaluidi. MyTareHHbsle (akTOpHI.
3aKOH rOMOJIOTHYECKUX PSJIOB B HacyueACcTBeHHOM n3aMeHunBoctu H.M. BaBuiosa

6.6

I'enetuka yenoseka. Kapuorun yenoexka. OCHOBHbIE METO/bl TEHETUKH YEIOBEKA!
reHeaJJormueCKui, OJIN3HELOBLIH, IMATOTeHETHYUECKHH, OMOXUMHUYECKHUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE onpeaeeHue reHOTHUIA:
MOJHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[T11P-ananu3a. HacimencTBeHHbIe 3a001€BaHus YeI0BEKa. F'eHHbIE 00JIE3HH, 00JIC3HU
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C  HACIEICTBCHHONM  NPEeApacrnolokKEHHOCTbIO,  XPOMOCOMHBIE  OOJIE3HH.
Comarnyeckue M reHepaTuBHbIE MyTauuu. [IpHHIMIEI 370pOBOTO 00pas3a KHU3HH,
IUArHOCTHKH, NPOPUIAKTUKM W JICUEHUs TeHEeTHYecKuX Oose3Hell. Menuko-
IFEHETUYECKOE  KOHCYJIbTHpPOBaHHE. 3HAUEHUE MEIMLMHCKOM TE€HETUKH B
IIPEJOTBPALLICHUHU U JICYEHUU F'eHETHYECKUX 3a00JIeBaHHI YelloBeKa

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuus Kak Hayka U Ipouecc. 3apoXkACHUE CEJIEKIIMA U JOMECTUKALMS. YUeHue
H.M. BaBunoBa 0 LEHTpax MPOUCXOXKIEHUSI U MHOrooOpasusi KyJlbTYpHBIX
pacTeHui. LIeHTpbI NpOMCX0KAECHUS JOMAIIHUX )KUBOTHBIX. COpT, IOpoAa, MITaAMM

7.2

CoBpeMeHHBIE METOJBl CEJEeKIMH. MacCOBBIi W HHIUBUAYaJTbHBIH OTOOpPHI B
CCJIGKIIMM DPAcCTeHHH M KHUBOTHBIX. OIlEHKa DJKcTeppepa. bBIM3KopoacTBEHHOE
ckpeuBanue - HMHOpuAWHr. Ywucrtas nuHuA. CKpelIMBaHWE YHUCTHIX JIMHHM.
I'erepo3uc, mnu rubpuanas cuna. HepolacTBeHHOE CKpelMBaHHE - AyTOPUIMHI.
Otnanénnas rubpuanzanus u e€ ycrnexu. MICKyCCTBEeHHBIH MyTareHe3 U MoJy4eHHe
HOJIMIIONAOB. JIOCTHKEHMSI CEIEKIIMU PACTEHUH, JKUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorust kKak oTpacib MPOU3BOACTBA. [ eHHast HHXKEHepUs. DTalbl CO3/1aHUs
pexombunantHo JIHK u TpaHcrennsix opranuszmoB. KierouHass uH)XeHepus.
Kiterounsie KYJIBTYpBI. MUuKpOKIIOHAIBHOE Pa3MHOXEHHE pacTeHuN.
KionupoBanue  BBICOKOIIPOAYKTHBHBIX  CEJIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonorndeckue u atndeckue npoodaemsl. MO - reHeTndeckn MO (DUITMPOBAHHBIE
OpPraHHU3MBbI

IIpoBepsiemble TpeOOBaHUS K Pe3y/IbTATAM OCBOCHMS OCHOBHOMH 00pa3oBaTe/bHOM

nporpammsl 11 kiaacca

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMble IpeAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHON 00pa3oBaTEeIbHON
MIPOrpaMMBbI CPEIHEro 0011ero oopa3zoBaHus

1

CpopMUpPOBAHHOCTh 3HAHUM O MECTE€ U POJM OHOJOTHM B CHUCTEME HAYyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O BKJIAJE€ POCCHICKUX U 3apyOCKHBIX
y4€HBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH; (PYHKIIMOHATHHOW TPAMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS KU3HEHHBIX 3a]1a4

VYMeHue pacKphIBaTh COAEp)KaHWE OHMOJIIOTHYECKHX TEPMHHOB W TIOHSTHIL: BUI,
HOMYJISIIUS,, TEHO(OHI, HBOJIONMS, IBIKYIIME CWIbl ((aKTOpPhI) SBOIIOIHH,
MPUCTIOCOOJICHHOCTh OPraHW3MOB, BHA000pa3oBaHHE, AIKOJIOTHYECKUE (AKTOPHI,
3KOCHCTEMA, MMpoOaAYUCHTHI, KOHCYMCHTHBI, PEAYUCHTHI, ernu IINUTAHUA,
HKOJIOTHYECKasl MMpamMuJia, OMoreoreHos, onocdepa

VMeHne u3narath OHONOrHYecKHe Teopuu (dBonmroironHas teopust Y. JlapBuHa,
CHHTETUYECKasi TEOPUs SBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactea K.M. bapa, uepeoBanust rinaBHBIX HalpaBiaeHUi U myTeil apontonuu A.H.
CeseprioBa, yuenuss o 6uocthepe B.M. BepHnainckoro), ompenaensiTb TpaHUIBI HX
IIPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHre BIafeTh METOJAaMH HAy4YHOTrO IMO3HaHWs B Ouojoruu (HaOMIOICHHE |
ONMCAaHHWE JKMUBBIX CUCTEM, NPOLIECCOB W SBJIECHUM; OPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBUKECHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIeAyeMbIMH BEIUYMHAMH, OOBSCHEHHE IOJYYCHHBIX pPe3yJIbTaToB,
WCTOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN M 3aKOHOB; YMEHHE J€JaTh BBIBOJIbI
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Ha OCHOBAHHUH IMOJYYCHHBIX PE3YJIbTATOB)

YMeHue BBIICNATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OMOJIOTHUECKUX OOBEKTOB:
BUJIOB, MOMYJALUM, NPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOre€OLEeHO30B U
HKOCHUCTEM;  OCOOCHHOCTHM  TIPOLIECCOB  HACIEACTBEHHOHW  HM3MEHUYMBOCTH,
€CTECTBEHHOI0 0TOOpa, BHUI000pa30BaHUsA, IPHUCIOCOOJEHHOCTH OPraHU3MOB,
JEUCTBUS SKOJIOTUYECKUX (DaKTOPOB HAa OPraHU3MBI, IEPEHOCA BEUIECTB M MOTOKA
SHEPIUH B SKOCHCTEMaX, aHTPOIOTE€HHbIX H3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX IMKIOB B Obnocdepe

YMeHue MNpUMEHATh IOJyYeHHbIE 3HAHUS I OOBACHEHHS OHOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, I NPUHATHSA NPAKTUYECKUX DPEIICHHM B IIOBCEIHEBHOU
KHU3HM B 1ensax oOecreueHus O€30IIaCHOCTH CBOEro 370POBbS M 3]I0POBbS
OKPY’KaIOIIMX JIFOJEH, COOIOICHHSI HOPM TPAMOTHOTO TIOBEACHHUS B OKpYXKaroIien
IPUPOJHON cpelle; MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTH)KEHUM
COBPEMEHHOM OMOJIOTHHU /7Sl pAIlHOHAIBHOTO PUPOO0NOIb30BAHUS

VMeHHe pemiaTh 3JeMEHTapHbIE OHOJOTMYECKHE 3a]a4d, COCTABJIATh CXEMBI
MEPEHOCA BEIIECTB ¥ SHEPTUU B IKOCHUCTeMaX (LK MUTaHHS)

YMeHue BBINOIHATH Ja00paTOpHbIE U MpaKTHUYeCKHe paboThl, COOMIOAATH MpaBUiia
1pu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM

YMeHue  KpUTHYECKH  OIEHMBaTh U HMHTEPHOPETUPOBATH  MHGPOPMAIUIO
OMOJIOTUYECKOTO  COZCpIKAaHWS, BKJIIOYAIOUIYIO I[ICEBJOHAYYHBIC 3HAHUS U3
paznuuHbiX ucTouHUKOB (CMU, HaydHO-TIOMYJIIpHbIE MaTepHaIbl); pacCCMaTPHUBATh
rJ1I00aJbHBIE  3KOJOTMYECKHE TMPOOJEeMBbl COBPEMEHHOCTH, (OpMHUpOBaThH IO
OTHONICHUIO K HUM COOCTBEHHYIO MO3HIIHIO

10

VYMeHne cosgaBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIICHHMS, 0000Imas
OMOJIOTMYECKYI0  MH(GOpPMAIMI0 U3  HECKOJIbKUX  HMCTOUYHUKOB, I'PaMOTHO
MCI0JIb30BaTh NOHSITUHHBIN annapar OMoJoTuu

IIpoBepsiemble 1eMeHTHI copepxkanus (11 kiacce)

Kon

HpOBepHCMHﬁ QJICMCHT COACPIKAHUS

OBOJIIOIIMOHHAS OMOTOTHUSA

11

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  3Bomonuu.  [laneoHtonornyeckue: II0CJIEJOBATEIbHOCTh
MOSIBIICHHUSI BUIOB B TAJCOHTOJIOTUYECKON JICTONHCH, TEepPeXoaHble (OPMEI.
buoreorpaguyeckue: cxoacTBo U pasnuuue ¢ayH u Giop MaTEpUKOB U OCTPOBOB.
OMOpHOIOrMYecKHe: CXOJACTBA M pa3iuyus 3MOPHUOHOB  pa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTENIbHO-aHATOMHYECKHE. TOMOJOIMYHbIE, AaHaJOIMYHbIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MBL. MOIIEKYISIPHO-OMOXUMHUYECKUE. CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METabOJIMYecKHX IyTel y Bcex
OpPTraHU3MOB

1.2

OpomonnonHas teopust Y. JlapeuHa. [Ipennocsuiku BOSHUKHOBEHMS JApBUHU3MA.
JIBHXKyIIME CHUJIBI 3BOJIIOLUH BHIOB 1Mo JlapBuHy (M30BITOYHOE pa3sMHOKEHHE TPU
OTPaHUYEHHOCTH  PECypcoB, HeompenenéHHas HW3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHHUE, ECTECTBEHHBIN 0TOOP)

13

Cunternueckas Tteopusi dBoonud (CTD) W OCHOBHBIE €€ TMOJOKCHHS.
MuxkposBosmtonus. [Tomynsius Kak e IMHAUIA BUAA U SBOJTIOINN

14

JIBrxymue cuibl ((hakTopbl) SBOJIIONMK BUIOB B MpHpoze. MyTallMoOHHBIH mporecce
U KOMOWHATHBHAs W3MEHUYUBOCTH. llomynsnuoHHBIE BOJHBI W JApeld TeHOB.
W3onsauus n murpanus. EctecTBeHHBIH 0TOOD - HanpaBiIsOMuUil GakTop SBOJIOLUH.
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®opMBI €cTECTBEHHOTO 0TOODA.
[TpucnocoOIeHHOCTh  OPraHM3MOB  Kak  pe3ylnbTaT  d3BOMIONMU.  [Ipumepsr
NpUCTIOCOONeHNIT y opraHu3MoB. Apomopho3sl W uaAMoOananTanud. Bum u
BugooOpasoBanue. Kpurepun Buma. OcHOBHbIE (OpMBI BHI000pA30BAHUSA:
reorpa)uueckoe, IKOJIOTHIECKOe

1.5

MakposBonronus. @OopMBI  JBOJIIOLMH: ¢wunertnueckas,  IUBEpreHTHad,
KOHBEpIreHTHasl, napauienbHas. HeoOpaTuMocThb 3BOIIOIMU

BO3HMKHOBEHME U Pa3BUTHUE KU3HU HA 3eMJIe

2.1

JloHaydHBIE TPEACTABIEHUS O 3apOXKACHMM OKU3HM. HayuHble rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emue. abuoreHe3 W MaHCHepMus. XHUMUYECKas
IBOJIIOLMS.  OKCIEPUMEHTAIBHOE  IOATBEPKIACHUE XUMUYECKOW  DBOJIIOLUMU.
HavanbHbple 3tanbl Ouonormueckoi somouuu. I'mmoreza PHK-mupa. IlepBbie
KJIETKH U UX 9BOJIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB

2.2

PasButne xusHu Ha 3emse mo 3pam u nepuoaaMm. Karapxeil. Apxeiickas u
nmporepo3oiickas dpbl. llameosoiickas 3pa W €€ TEpHOAb. KEeMOPUHCKHIHA,
OpIOBUKCKUM, CWIYpUHCKUHM, JEBOHCKUM, KAMEHHOYIOJBHBIM, IEPMCKUM.
Me3so3olickas 3pa U €€ Mepuojbl. TPUACOBBIN, HOPCKUM, MenoBo. KaliHo3oickast
3pa W €€ IMepuoabl.  NAaJCOr€HOBBIM, HEOr€HOBBIM, AHTPONOTCHOBBIM.
XapakTepucTuka KiIuMara W TeOJIOTMUECKUX mnpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIUN PACTUTENBHOTO M JKMBOTHOTO MHpa. ApoMop(}o3bl y pacTeHHH H
AKUBOTHBIX. [l0osiBIIEHNE, pacliBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4yeckoro Mupa Kak OTpaxxeHue HIBOMIONUH. (OCHOBHBIC
CUCTEMATUYECKHUE TPYIIBI OPraHu3MOB

2.4

DBOJIIOIMS  4YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHUN O
MPOUCXOXKACHUM 4esloBeKa. Meroapl u3ydeHus aHTpornoreHe3a. CXoicTBa U
paznuuusi 4YeloBeKa M KUBOTHBIX. CHCTEMaTHYecKoe TIIOJ0KEHHE YeJIOBeKa.
JIBmwxymue cuibl (hakTopbl) aHTpororeHesa. HacieicTBeHHAsh M3MEHYHMBOCTH U
ecTecTBeHHBIN 0TOOpP. OOIIECTBCHHBIN 00pa3 KU3HU, U3TOTOBJIICHUE OPYAHMA TPYy/a,
MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaIUM W BETBU DHBOJIOLMU YEJIOBEKA. aBCTPAJONMUTEKH, YenoBek
ymensiid, YemoBek npsMoxondmui, YenoBek  HeaHIepTanbCKhM, YHemoBek
pa3yMHblii. Haxoaku MCKOmaeMbIX OCTaHKOB, BpeMs CYILECTBOBaHUS, OOJIACTh
pacnpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 »KU3HH, OPYIHsI

2.6

Yenoseueckre pacbl. OCHOBHBbIC OOJBIINE pachl: eBporeouHas (eBpasuiickast),
HErpO-aBCTPaJIONIHAsS (sxBaTOpHANIBEHAS), MOHI'OJIOUTHAS (a3marcko-
aMmepuKaHckast). YepTbl IPHUCIOCOOICHHOCTH MPEICTABUTENCH YeIOBEUYECKHX pac K
YCIIOBUSIM CylecTBoBaHMusA. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma

OpraHusMsl ¥ OKpy’Karolas cpefa

3.1

DKoJIoTHsI KakK Hayka. 3aJladyd W pasfeibl dKOJOoTUHU. MeTOAbl SKOJOTUYECKHUX
UCCIeIOBaHUI. DKolornyeckoe MupoBo33peHue. Cpeapl OOMTaHUS OPraHU3MOB!
BOJTHAsI, HA3€MHO-BO3/IyIITHAs, TOUYBCHHAs, BHYTPHOPTaHU3MEHHAas

3.2

Okonornyeckue  (akropel.  Krnaccudukanms — SKoIOrH4eckux  (akTOpOB:
abuoTuyeckre, OHOTHYECKHE M AaHTPOIOreHHble. JlelcTBHE SKOJIOTrHYEeCKHX
(akTOpPOB HA OPraHU3MbI

3.3

AbGuotnyeckue (akToOphl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenuss  OopraHu3sMoB K  JieiicTBUIO  aOMOTHYEeCKHX  (DaKTOpOB.
buonornueckue puTMsl

3.4

buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIHS,
XHUIIHAYECTBO, TMAapa3suTH3M, MYTYalIu3M, KOMMEHCAIU3M (HaXJIeOHUYECTRBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M,  HeWTpanu3M.  3HaueHHe  OMOTHYECKHX
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B3aUMOJCHCTBUHN JUIsl CYIIIECTBOBAHMSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTrMYECKHE XapaKTEPUCTUKU MOy asaui. OCHOBHbBIE NOKA3aTENH MOMYJIALUN!
YUCJIEHHOCTh, IUIOTHOCTh, POXXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTPALHS.
JIMHaMKKa YUCIEHHOCTHU NONMYJISIUN U €€ PEeryJisuus

COO6I.H€CTBa 1 3KOJIOT'MYCCKUEC CUCTEMBI

CoobmiecTBO  OpraHu3mMoB - Owuoneno3. CTpyKTypsl OHOLIEHO3a: BHJIOBad,
HOpOCTpaHCTBeHHAs, Tpoduueckas (muiuesas). Buabl-momuHanTbl. CBsi3M B
OuoIeHo3e

4.2

Dkosoruyeckue cucteMbl (3kocucTembl). [ToHsTHE 00 9KOCHCTEME M OHOTreOoIeHO3e.
OYHKIMOHAIBHBIE  KOMIOHEHTBl  SKOCHCTEMBI:  MPOAYLEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopot BemiecTB U MOTOK SHEPruu B 3kocucteme. Tpoduueckue
(murieBbie) ypoBHHU dKOcHCTeMbl. [TuieBbie menu u cetd. OCHOBHBIC MOKa3aTeNn
9KOCUCTEMBI: OHOMacca, MNPOAYKUHUSA. DKOJOTHYECKHE MHPAMUIbL MPOTYKIIHH,
YHCICHHOCTH, OMomMacchl. CBOWCTBA HKOCHCTEM: YCTOMYMBOCTBH, CaMOPETYJISIUS,
passutue. Cykueccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCUCTEMAa XBOMHOIO WM
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOTreHHbIE DKOCHUCTEMEL. ATpO3KOCHCTEMBI. YpOoskocucTeMsl.
buonornveckoe W XO3sIMCTBEHHOE 3HAUCHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak ¢akrop ycroHuumBocTH  3KocucteM. CoxpaHeHue
OHMOJIOrHMYeCKOro pazHoodpasus Ha 3emiie

4.4

Yuenue B.M. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB ¥ CTpyKTypa 0uocgepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATbHOM
IKOCUCTeMBI. J[MHaMWYecKoe paBHOBECHME H oOOpaTHas CBs3b B Owmocdepe.
KpyroBopoThl BeliecTB ¥ OMOreOX MMHIECKUE IIUKIIBI 3JIEMEHTOB (yriiepoa, a3oTa).
3oHasbHOCTH OHocheprl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onocdepe 3emin. AHTPOIIOTEHHBIE U3MEHEHHsI B Onocdepe.
['mo6anbHbIE SKOIOTHYECKUE TPOOIEMBI.

OcHOBa  palMOHAIBFHOTO  YNPAaBICHHUS TPUPOJHBIMH  pecypcaMH H  HX
ucnosib3oBanue. JlocTikeHust OMOJIOTHH M OXpaHa IPUPOJIbI

JIi1si IpoBeIeHHsT €IMHOTO TOCYIapCTBEHHOTO K3aMeHa 1o Ouonoruu (naiee - EI'D mo
OMOJIOTHH) MCIIOJIb3YeTCs NepedeHb (KOMU(pHUKATOp) MPOBEPSAEMBIX TPEOOBAHUIN K pe3ysbTaTam
OCBOCHMSI OCHOBHOW 0Opa30BaTENIbHOW MpOrpamMMbl CpEAHEro o0Iero oOpa3oBaHUS H
AJIEMEHTOB COJEPKAHMS.

IIposepsiembie Ha EI'D no 0uoJiorun Tpe0oBaHus K pe3yibTaTaM OCBOCHHS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MIPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOU
TpoBepsie 00pa3oBaTenbHON MTPOrpaMMBbl CpeTHEr0 001Iero 00pa3oBaHUs
MOTO
TpeboBaH
usi
1 ChopMHUpPOBAaHHOCTh 3HAHUK O MECTE€ W POJH OHOJIOTHMH B CHCTEME E€CTECTBEHHBIX

HayK, B (OpPMHpPOBAHUM COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTUHBI MHpa, B
MMO3HAHWH 3aKOHOB MIPHUPOIBI U PEIICHUH KH3HEHHO BAXXHBIX COIUATBHO-ITUYECKUX,
HPKOHOMUYECKUX, HSKOJIOTHUECKUX TMPOOIEM UEIOBEYECTBA, a TaKXKE B PEIICHUH
BOITPOCOB PAITMOHAIIBHOTO TPUPOOTNOIB30BaHUs, B (OPMHUPOBAHUU IIEHHOCTHOTO
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OTHOIICHUS K MPUPOJE, OOIIECTBY, YENOBEKY; O BKJIAQJE POCCHICKHUX M 3apyOeKHBIX
y4€HBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHMMI 00 OCHOBHBIX METOAAaX HAYYHOI'O IIO3HAHUS,
UCTIONIb3YEeMbIX B OMOJOIMYECKHX HCCIEIOBAaHHUAX JKUBBIX OOBEKTOB M IKOCUCTEM
(omucaHue, U3MEpeHue, MPOBeICHNE HAOIOACHHN); CIIOCO0AMH BBISIBICHUS U OLICHKU
AQHTPOIIOI€HHBIX U3MEHEHUH B IIPUPOLE.

VYMeHue BBIIBUIATh TMIIOTE3BI, MPOBEPATh MX HKCIEPUMEHTAIbHBIMU CPEICTBAMH,
(bopMyaHpys 1IeNb UCCIIE0BAaHUS, aHATU3UPOBATH NIOJTYYCHHbIE PE3yIbTATHI U ACTaTh
BBIBOJIBI.

BrisBiieHHe 3aBUCUMOCTH  MEXIY HCCIEAYEMBIMH BeJIMYMHAMH, OOBSICHEHHE
HOJIy4EHHBIX PE3yJIbTaTOB U (POPMYIMPOBAHUE BBIBOJOB C HCIIOJIb30BAHUEM HayUHbIX
IIOHSATUM, TEOPUI U 3aKOHOB

YMeHue BIageTh CUCTEMOH OHMOJOTHYECKMX 3HAHWHM, KOTOpas BKIJIFOYACT:
OCHOBOITOJIATAOIIME OUOJOTHUECKUE TEPMHUHBI U MOHATHS (KH3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BHJI, OMYJISAIUsA, SKOCHCTEMa, OMOIeHO03, Ouocdepa; MeTaboIu3M,
rOMEOCTa3, KJICTOYHBI UMMYHHUTET, OMOCHHTE3 OeTKa, OMOTIOIMMEPHI, TUCKPETHOCTH,
CaMOpETyJIAlMs,  CaMOBOCIPOU3BEIACHUE,  HACJIEICTBEHHOCTb,  HM3MEHYUBOCTD,
9HEPro3aBUCHUMOCTbh, POCT U Pa3BHUTHUE);

Ouosornueckue Teopuu. kinerounas teopus T. [lIanna, M. IlIneinena, P. Bupxosa;
KJIOHaJIbHO-ceJleKTUBHOro ummynurera II. Opnux, U.M. MeunukoBa, XpoMOCOMHasl
Teopus HacieicTBeH-HocTH T. Moprana, 3akoH 3apojbiiieBoro cxojactBa K. bapa,
ABOJOIMOHHAs Teopuss Y. JlapBuHA, CHUHTETHYECKash TEOpHUs HBOJIIOLMHU, TEOPUs
anTponoreHeza Y. [lapBuna; Teopusi Ouoreornenoza B.H. CyxauéBa; yuenue H.U.
BaBunoBa o meHTpax MHOTrooOpa3usi W MPOUCXOXKACHHUS KYJIbTYPHBIX pacTEHUH,
yuenne A.H. CeBeproBa 0 mOyTdX M HaOpaBICHUSAX 3BOJIOIUH, yudeHue B.M.
Bepnajckoro - o 6uocdepe); 3akoHbl (€1nHO0Opa3Hs TOTOMKOB IIEPBOTO MOKOJICHUS,
pacileryieHus] MPU3HAKOB, HE3aBUCHUMOTO HacjeoBaHus mpu3HakoB I'. Mennens;
CLEIUICHHOTO HACJIEI0BaHUs MPU3HAKOB U HAPYLIEHHUS CUEIUICHUs reHoB T. MopraHna,
TOMOJIOTUYECKUX PSALOB B HacleICTBEHHOM wu3MeHunBoctd H.M. Basunosa;
reHeruyeckoro pasHoBecus /x. Xapau u B. BaitnOepra; 3aponsieBoro cxoacrsa K.
bapa; 6uorenernveckuii 3akoH D. ['ekkens, @. Mromepa);

PHUHIHATIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuauMyma FO. JIuGuxa, 5KOJOTMYECKOW MUPAMHIBI YHCEN, OHOMAcChl U
DHEPTUH);

runote3bl (koarepBatHoit AWM. Onapuna, nepsuunoro OyipoHa Jk. XomjaeiiHa,
mukpochep C. Dokca, prbo3uma T. Yek)

YMeHue pemaTrb IMMOUCKOBBIC OuosIornyecKue 3aa4M,; BBIABISITH NPUYMHHO-
CICACTBCHHBIC CBA3M MCKAY HCCICIAYCMbBIMH OMOJIOTTYECKUMU O6’b€KTaMI/I,
nponeccamMu M SABJICHUSIMM, NCJIaTh BBIBOABI M IIPOTHO3bI HA OCHOBAHMM ITOJTYUYCHHBIX
PE3yJIbTAaTOB; COCTABJIATH ICHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUS NJIs1 pa3HBIX THUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OpPraHU3MOB, COCTABJIATH CXCEMbI NEPCHOCA BCHICCTB U
OHCPIrur B OKOCHUCTEMAX (IIGHI/I NUTaHUs, ITUIIICBBIC CeTI/I)

YMeHue YCTAaHABJIMBATH B3aMMOCBA3HU MCIKIAY CTPOCHUCM U (by'HKI_II/IHMI/I: OpTraHOnaOB,
KJICTOK pa3HbIX TKaHeﬁ, opraHaMu U CUCTEMAaMH OpPraHOB Yy paCTeHHﬁ, JKHUBOTHBIX H
YCJIOBCKA, MEXKIY JSTallamMu oOMmeHa BCILICCTB, JdTaaMHU KJIETOYHOI'0 IUKJIA U
JKU3HCHHBIX ITUKJIOB OPpraHUu3MOB, dTallaMu 3M6pI/IOHaJ'II)HOFO Pa3BUTHA,; TCHOTUIIOM U
(I)CHOTI/IHOM, (bCHOTI/IHOM n (I)aKTOpaMI/I Cpcabl O6I/ITaHI/I$I; ImpoueccaMu 3BOJIIOIMH,
JABWDKYIIMMHM CHUJIaMH  AaHTPOIOTCHE3a, KOMIOHCHTAMM pPa3JIMYHBIX 3KOCHUCTEM U
HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHu3MOB

YMmenune BBIJCJITh CYIICCTBCHHBIC IIPU3HAKHU.
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CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPHOT ¥ OJyKAapHUOT, OIHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OHOT€OIIEHO30B, 3KOCHUCTEM M OHOCHEpHI;
CTPOCHUSI OPTaHOB M CHCTEM OPraHOB PACTEHHH, )KUBOTHBIX, YEJIOBEKA; MPOLECCOB
KUBHCACATCIIBHOCTH, IMPOTCKAOIIUX B OpraHu3Max paCTeHI/Iﬁ , JKHUBOTHBIX H
YeJIoBeKa; OMOJIOTHYECKUX MPOIECCOB: 0OMeHa BeulecTB (MeTadbosn3M), HHpopMauu
U TpeBpallleHUs] PHEPIUu, OpOKEHUs, aBTOTPOPHOrO U TeTepoTPOGHOrO THUIIOB
nutanus, (OTOCHHTE3a M  XEMOCHHTE3a, MHUTO3a, Melo3a, TraMeTOreHesa,
aMOpHOTeHe3a, MOCTIMOPUOHATIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS, WHIAWBUAYAIBHOTO
pa3BUTHsl OpraHu3ma (OHTOreHesa), B3aHMMOJICHCTBUS T'CHOB, reTEpO3Hca; JICHCTBUIM
HICKYCCTBEHHOTO 0TOOpa, CTAOWIM3UPYIOIIETo, JABIKYLIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA; aUIONATPUYECKOr0 U CUMIATPHYECKOrO BHIO00Pa30BaHUS;
BJIMAHUA ABWXXYIIUX CHUJI 3BOJIFOIIMU Ha I‘eHO(bOHI[ HOHy.HSII_II/II/I; HpHCHOCO6HeHHOCTH
OPraHu3MOB K CpeJie OOUTaHUsI, YepPEIOBaHNs HAPABICHHUI YBOIOLIH; KPYTOBOPOTA
BEILIECTB M [TOTOKA YHEPTUH B IKOCHCTEMAX

7 ChopMHPOBaHHOCTH YMEHHUS BBLACIATH CYIIECTBEHHbIE NMPU3HAKH BHUPYCOB, KIETOK
IMPOKApruoOT " 3y1(apI/IOT; OIHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX OpPraHu3MoOB, BU/IOB,
OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH NPOLIECCOB OOMEHa BEIIECTB U
NpeBpalleHHsi JHEPTUU B KJIETKE, (DOTOCHHTE3a, TUIACTHYECKOTO M IHEPTeTUIECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Mei103a, OTUIOZOTBOPEHUS, Pa3BUTHUS U PA3MHOKCHHS,
WHIMBHyaJIbHOTO pa3BUTHs opraHu3ma (OHTOreHesa), OOphObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BUJ000pa30BaHMUs, IPUCIOCOOIICHHOCTH OPTaHU3MOB K cpejie
06I/ITaHI/ISI, BJIMAHUA KOMIIOHCHTOB OJKOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHUH B
HKOCUCTEMaX CBOECH MECTHOCTH, KPyroBOpPOTa BEIICCTB M NPEBpAIICHHS DHEPTHH B
ouocdepe

8 YMeHue HUCIIOJIB30BaTh COOTBCTCTBYIOIIINC ApPTYMCHTBI, 6I/IOJ'IOFI/ILIGCKYI-O
TCPMHUHOJIOTUIO W CHUMBOJIMKY UIA OOKAa3aTCJIbCTBa POJACTBA OPraHUM3MOB pPa3HBIX
CUCTECMATUYCCKUX T'PYII; B3aUMOCBA3M OPraHU3MOB U CpPCIbI O6I/IT3.HI/I$I; CANHCTBaA
YCJIOBCUCCKUX pac, HCO6XOZ[I/IMOCTI/I 3A0pPOBOIO 06pa3a JKU3HH, COXPAHCHUA
pa3H006pa3I/15{ BUJOB MU OJSKOCHUCTEM KaK YCJIOBUS COCYHICCTBOBAHUA TMPUPOIABI H
YCJIOBCUCCTBA

9 YMeHue KpUTHYECKH OIEHWBATh HHQPOpPMAIUIO OHUOJIOTMYECKOTO COACpKAHMUS,
WHTEPIPETUPOBATh ITHUECKHE ACIEKThl COBPEMEHHBIX HCCIICIOBAaHWNA B OWOJIOTHH,
MEAHUIMHE, OMOTEXHOJOTHH; PAaCCMaTPUBATh IJI00ATbHBIE YKOIOTUYECKUE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO

IlepedyeHs 31eMeHTOB cofepkaHus, NpoBepsieMbIX Ha EI'D mo 0monornu

Kon IIpoBepsieMblii 2IEMEHT COJIEP/KaHUs
1 buonorus kak Hayka. )KuBble cUCTEMBbI U UX U3yYEHHE
11 CoBpeMeHHast Ouojorust - KOMIUJIEKCHAas HayKa. buHoOJOrMYecKkue Hayku U

n3ydaemble UMH TpoOnembl. DyHaamMeHTanmbHbIE, TPUKIAJAHBIE U TOHUCKOBBIC
HAYYHBIC UCCIICIOBAHMS B OUOJIOTHH.
3HavyeHne OWOJIOTMM B (POPMUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbsl Mupa. [Ipodeccun, cBs3aHHBle ¢ Ouonorueil. 3HaueHWe OHWOJIOTHH B
MPAKTUYECKOM  JIESITEIbHOCTA YEJOBEKA: MEJMIMHE, CEJIbCKOM  XO3SIMCTBE,
IIPOMBIIUIEHHOCTH, OXPaHe MPUPOJIbI

1.2 KuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosoruu. CBONCTBA >KMBBIX CHCTEM:
€UHCTBO XUMHUYECKOIO COCTaBa, IUCKPETHOCTb M ILEJIOCTHOCTb, CJIOKHOCTb U
YHOPSAJI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTB, caMOOpraHu3alys,
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CaMOBOCIIPOM3BEACHUE, PA3IPAXKUMOCTh, U3MEHUMUBOCTh, POCT U Pa3BUTHE. Y POBHU
OpPraHu3alMy  KUBBIX CHUCTEM.  MOJEKYJSAPHBIA,  KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYIIAIHOHHO-BUIOBOM, SKOCUCTEMHBIH (OHOreOIEHOTHYECKHUH),
ounochepnsiid. [Iporieccel, Mpoucxoasmre B )KUBBIX cucTeMax. OCHOBHBIE IPU3HAKU
»kuBoro. JKu3Hb Kak ¢hopma CyIiecTBOBaHUS MaTePUHU

1.3

Metonsl  Ouosiormyeckoidl Hayku. HaOmroneHue, U3MEpeHHE, OKCIICPUMEHT,
cucreMarusanus, Meraananus. [loHsTre o 3aBUCUMOI U HE3aBUCHMOM NTEPEMEHHOM.
[InanupoBanue oskcriepumenTa. IlocranoBka W  mpoBepka runore3. Hyesas
runore3a. llonarue BpIOOpKH U €€ AOCTOBEpHOCTh. Pa3zbpoc B OmoIOrmuyeckux
JaHHbIX. OlLIEHKa JOCTOBEPHOCTU MOJTYUYEHHBIX Pe3ysbTaToB. [IpUUMHBI HCKaXKEHUs
pe3ynabTaToB 3KcnepuMeHTa. IloHsITHE CTaTUCTUYECKOro TecTa

Kinerka xak Omoornueckasd cucrema

2.1

Knerka - cTpyKTypHO-(QYHKUMOHaNbHas eQuUHMLA XHuBoro. Mcropus OTKphITHA
kietku. PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineiinen, P. Bupxos). OCHOBHBIE TOJI0XKEHUS COBPEMEHHOM KICTOYHON TEOPHH.
MeTonbl MONEKYJISIPHONH M KJIETOYHOM OMOJIOrMM: MHUKPOCKOMMS, XpomaTtorpadus,
aneKkTpodopes, METOJ] MEUYEHBIX aTOMOB, Au(depeHnanbHoe HeHTpUudyrupoBanue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XVMMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKpO3JIeMEHTHL. Bona u eé
pOJIb Kak pacTBOPHUTENS, pEeareHTa, ydacTue B CTPYKTYPHUPOBAaHUM KIIETKH,
TeruIoperyyisuuu. MuHepalibHble BelleCcTBa KJIETKH, UX Ouojoruuyeckas poib. Posb
KaTHOHOB I aHUOHOB B KJIETKE.

buonornueckue nonumepsl. benkn. AMUHOKUCIOTHBINA cocTaB 0enkoB. CTPyKTYyphl
6enxoBoi Mosekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHas, 4YeTBepTHYHass CTPYKTypbl. JleHatypauus. CBoiicTBa O€IKOB.
Knaccudukamus 6enkos. bruonornyeckue GpyHKIH OSIKOB.

VYrineBonsl. MoHocaxapuabl, AMCaxapulpl, OJMIOCaxapuiapl W IOJIMCAXAPHUIBL.
OO0muit mmaH CcTpoeHuss U (PU3MKO-XMMHUYECKHE  CBOMCTBA  YIJIEBOJIOB.
buonornueckne pyHKIUU YrIeBOIOB.

Jlumuger. T'uapodunsHO-THIpPOPOOHBIE cBoMcTBa. Kiaccudukaruss JTUIUIOB.
Tpurnunepunsl, ¢oconunuasl, BOCKH, cTepouabl. buonormdeckue ¢GyHKIUU
aunuaoB. OO1ue cBoiicTBa OMOIOTHMYECKUX MeMOpaH - TeKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKAHHUIO, TTOJIYIIPOHULIAEMOCTb.

Hyxkneunosbie kucnotel. JHK wu PHK. Crpoenune HyKIE€MHOBBIX KHCIOT.
Hyxneortuasl. Ilpunuun kommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa
JHK - nBoitnas criupans. MectoHaxoxaenue u Ouonorundeckue pynkmum JJHK.
Bunst PHK. ®ynkuun PHK B knetke.

Crpoenue wmonekyasl AT®. Makpospruueckue cBsizu B Moiekyiae ATO.
buonornueckue ¢ynkiun AT®. BoccTaHoBneHHbIE MEPEHOCUNKH, UX (DYHKIMM B
kietke. Cexsenuponanue [JHK.

CrpykTypHas Ouonorusi: 6MoXuMuueckrue U OMopu3nIEecKre UCCIeI0BaHHUs COCTaBa
Y IIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI

2.3

Tunel  KIETOK:  dyKapuoTHYeckKas W mpokapuorudeckas.  CTpyKTypHO-
byHKIIMOHAIbHBIE 00pazoBaHusi KieTKu. CTpoeHue MpPOKApUOTHUYECKON KIIETKH.
Knerounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOEHUS reTepoTpOodHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKapHOT B OMOIIEHO3aX.
Crpoenre M (yHKIMOHHPOBAHHWE 3SyKapuOTHYeCKOM kieTku. Ilma3marmueckas
MeMOpaHa (ruazmanemma). CTpykTypa IUia3Matudeckoir MemOpanbl. Tpancmopt
BEILIECTB Yepe3 IIa3MaTH4ecKyro MeMOpaHy: naccuBHbIN (nuddysus, obnerdénuas
auddys3ust), akTHBHBIA (NEPBUYHBII W BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
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[Tomyniporuiiaemocth MeMOpanbl. PaboTa HaTpHii-KaaIueBOro Hacoca. DHJIOIUTO3.
NUHOLUTO3, (arounTto3. Jk3ouuTo3. Kierounas crenka. CTpykrypa U (yHKUUU
KJIETOYHOM CTEHKU PacTeHUM, TpUOOB.

Huroruazma. Ilutozons. Llutockener. JIBwkenue 1muTomiasmel. OpraHouabl
kietkd. OqHOMEeMOpaHHbIE OPraHOU bl KICTKH: dHI0IUIa3MaTHyeckas ceth (DI1C),
anmapar ['onb/pkM, JU30COMBI, HUX CTpoeHHe u (QyHKUMU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHouJI0B KieTku. CTpoeHHe TpaHYJISIPHOTO PETUKYIyMa.
Cunre3 pacTBOpuMBIX OenkoB. CuHHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpanynsipHBIN)  SHAOMIA3MATHUCCKHi  peTukyiayM. CekperopHas (QyHKIUA
armapara ['onpxu. TpaHCOpT BEIIECTB B KJIETKE. Bakyoin paCTUTENBHBIX KIETOK.
Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMJbI KIETKH: MHUTOXOHApUH, IutacTuiel. CTpoeHue u
GbyHKIIMM MUTOXOHIpHUM U TuiacTul. [lepBuyHble, BTOPUYHBIC U CIIOKHBIE TIACTH/IbI
(OTOCHHTE3UPYIOIUX JYKAPHUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JIEHKOIIACTHI
BBICIIMX PACTEHUH.

HememOpannbsie opranouasl kietku CrtpoeHne u (yHKIHH HEMEMOpaHHBIX
OpraHouJoB KiIeTKH. PuGocombl. MukpodunameHTsl. MplIeyHble  KIETKH.
MuxkpotpyOouku. Knerounsnii nentp. CTpoeHue U JABUKEHHE IHKIYTUKOB U
pecHuuek. MukpoTpy6ouku 1utoruiazmel. LleHTprosns.

SAnpo. OOomouka sipa, XpOMaTHH, KapuoIUla3Mma, SAPBIINIKH, HX CTPOSHHE H
¢ynkiuu. SAnepHbii  OenkoBbld  MaTpukc. IIpocTpaHCTBEHHOE pacmnonoXeHHe
xpomocoM B wuHTepdaszHoMm snape. benku xpomaTuHa - THCTOHBL. KiieTouHbie
BKJIFOUeHHs1. CpaBHUTENIbHAS XapaKTEPHCTHKA KJIETOK JYKapUOT (PacTUTEIbHOM,
JKUBOTHOM, rpHOHOI)

2.4

AccUMWISIMS M JAUCCUMUJISIUS - JIBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BCIIECTB. aBTOTPO(HBIA W TETepOTPOPHBIA. YUacTHe KHCIOpOJa B OOMEHHBIX
nporeccax. OHepreTudyeckoe obOecredeHne KieTku: npeBpameHue ATD B
oOMeHHBIX mporeccax. OepMEHTATUBHBIM XapakTep peakuuid KJIETOYHOI'O
metabonu3ma. @DepMeHThl, HX CTPOECHHE, CBOWCTBA U MEXaHU3M JEHCTBHUS.
Kodepmentsl. OTnnuns (hepMEHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. bemku-
aKTUBATOPbl W OEJKU-UHTMOUTOpBI. 3aBUCHUMOCTb CKOPOCTH (DepMEHTaTHBHBIX
peakuuii oT pa3’IMyYHbIX (GaKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYecKUX BemlecTB B Kierke. PorocunHre3. Poip
XJIOpOIIacTOB B mporiecce ¢otocunre3a. CpetoBas U TeMmHOBass  (asbl.
[TponykTuBHOCTH (oTOCHHTE3a. BnusHue pazauuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XeMocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB. HUTpUHULIMpYIOLINE
OakTepuH, >Keine300aKkTepuu, cepoOaKTepuu, BOJOPOAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Buasl Opoxenus. IlpoxykTel OpoxeHuss U UX
UCIIOJIb30BAaHUE  4YEJIOBEKOM. AHa’pOoOHblE MHMKPOOPTaHM3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30yIuTenu Oone3Heil.

AspoOHBIE OpraHW3MBbl. JTambl JHEPreTHUYecKoro oobmeHa. IloaAroToBUTENbHBIN
sTar. [ uKonu3 - 6eCKUCIOPOIHOE PACHICTIIICHUE TIIOKO3BI.

buonoruueckoe okucieHUE, WM KJIETOYHOE JAblxaHue. Ponb MHUTOXOHApUH B
nporieccax OMoJOrHueckoro okucieHus. Llukindeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. [IpenmyrecTBa a’poOHOrO MyTH OOMEHa BEIIECTB TMeEpen
aHadpOOHBIM. DPPEKTUBHOCTH IHEPreTUUECKOT0 OOMEHa

2.5

Peakuun MarpuyHoro cuHresa. IIpvHIMI KOMIUIEMEHTapHOCTH B PEaKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanust HacineacTBeHHOM uHpopmanuu. ['eHetnyeckuit
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Kol, ero cBoicTBa. TpaHckpunuusi - wmaTpuuHblii cuHTe3 PHK. Ilpunimnet
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, AHTHIIAPAIUIEIBHOCTh, ACHUMMETPUYHOCTD.
Tpancnsmus u e€ srambl. Yuactue TpaHcnoptHbix PHK B OmocuHTe3e Oenka.
VYcnoBust Omocunre3a Oenka. KoaumpoBanue amuHOKHCIOT. Ponb pubocom B
OuocuHTE3e OeIKa.

Opranu3zanus reHoMa y MPOKapUOT M 3YKAPUOT. Perymsius akTUBHOCTU T'€HOB Y
npokapuoT. 'mnore3a omepona (®. XKaxo6, XK. Mano). Perymsaiuss oOMEHHBIX
MpoliieccoB B kieTke. KieTounslit romeocTas.

Bupycsl - HekeTouHbIe (hOPMBI )KU3HU U 00JIUraTHbIe napa3uThl. CTpoeHue
MIPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3aboneBanus 4enoBeka, kuBOTHBIX, pacteHuid. CIIN]], COVID-19,
COIMATILHBIC U MEAWIIMHCKHE MPOOIEMBI

2.6

Knetounsiii nuki, ero nepuoasl u perynsauus. Uatepdaza u muto3. OcobeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdaze. I[loaroroBka KIETKH K JCICHHIO.
[Mpecunrernueckuii (IIOCTMUTOTUYECKHI), CHHTETHYECKUNA M IMMOCTCHHTETHYECKHI
(mpeMHUTOTHYECKUIT) TIepHO bl UHTEP(]A3HL.

Marpuunbii  cunte3 JHK - pemnmukamusa. Ilpunmuner  perukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  I[OJYKOHCEPBATUBHBIM  CHHTE3,  AHTUNAPAJUICIbHOCTD.
Mexanusm permmkaunn [JJHK. Xpomocombl. Ctpoenune xpomocom. Tenomepsl u
TeJIoMepaza. XPOMOCOMHBIM HAO0Op KIETKH - Kapuotum. JUIIouMAHBIA U
rariouHbI  HAaOopel  xpoMocoM. ['oMonorununsie  xpomocombl.  [lomoBsie
XPOMOCOMBI.

Henenue knetku - Muto3. CTaAuM MUTO3a U MPOUCXOIAIINE B HUX Ipouecchl. Tumbl
murto3a. Kapuokunes u nutokuHes3. buonornueckoe 3HadueHue mMuTo3a. Perymsnus
MUTOTUYECKOTO IHKIa KiIeTKkd. [IporpamMmmupyemas kieTtouHasi Tu0enb - anomnTos.
DOyHKIUOHATbHAS TCHOMHUKA

OpFaHI/ISM KakK OMojoruyeckas CUcTeMa

3.1

OHOKJIETOYHBIE, KOJOHHAIbHBIC, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKaHEBbHIC
OpraHU3MBI.

dopMbI pPa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKIII0Yast BEreTaTUBHOE) | TTOJIOBOE.
Buner OGecronoro pa3MHOXKEHHSA: TIOYKOBAaHUE, CHOPYJsus, (parMeHranus,
KJIOHUPOBaHUE.

[TonoBoe pazmuoxenue. I[lonoBeie kinetku, win ramersl. Meio3. Craguun menosa.
IToBenenue xpomocoM B mernose. KpoccuHrosep. bruomornueckuii CMbICH MeH03a U
IOJIOBOTO Iporecca. Meno3 M ero MeCTO B JKU3HEHHOM LIMKJIE OpPraHU3MOB.
[IpenzaponpimeBoe paszButhe. ['ameroreHe3 y >KUBOTHBIX. I[loyioBbIe Kese3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIeTOK. OTUIOJOTBOpEHHE W HAMOPHUOHAIBLHOE pa3BUTHE IKUBOTHBIX.
CniocoOsI OIUIOIOTBOPEHHS: HapyXKHOE, BHYTPEHHEE. [TapTeHorenes.
WNunuBKuayansHOe pa3BuTHE OpraHu3mMoB (oHToreHe3). Craauu 3MOpHOreHes3a
KMBOTHBIX (Ha Tpumepe Jarymku). Jpobnenue. Tunbsl apodnenus. OcobeHHOCTH
JIpOOJICHHUS MIIEKOTMTAIONIMX. 3apOJbIIIeBbIe JIMCTKU (racTpyisius). 3akiaaka
OpPraHOB W TKaHEl U3 3apoJbIIIEBBIX JHUCTKOB. B3auMHOe BIUsHHE yacTeil
pasBUBaroOIIerocss 3apojbima (IMOpHOHANBbHAS WHAYKIMS). 3akiajka IUJIaHa
CTPOEHHUS KMBOTHOTO KaK pe3ylbTaT HEPapXUUYECKUX B3aMMOJEHUCTBUI T'E€HOB.
Brnusiare Ha SMOpHOHANTBHOE PAa3BUTHE PA3IMUHBIX (DAaKTOPOB OKPYKAIOIICH CpPEIbl.
Poct u pasutne xuBoTHBIX. [TocTamMOpuoHanbHbIN nepuo. [Ipsmoe u HempsiMoe
pazButue. Pa3Butne ¢ metamopdo3oM y OECMO3BOHOYHBIX W TMO3BOHOYHBIX
JKUBOTHBIX. bHoorMueckoe 3Ha4eHHEe NPsIMOTO U HENPSMOTO pPa3BUTHS, HX
pacmpocTpaHeHre B MpUPoJie. THIbl pocTa )KUBOTHBIX. DAKTOPHI PETYIISIIUA POCTA
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KUBOTHBIX M 4YesioBeka. CTaauu MOCTIMOPHUOHAIBLHOTO PAa3BUTHUSL Y KUBOTHBIX U
yenoBeka. [lepuopl oHTOreHe3a yeoBeKa.

Pa3zmuoxenue u pa3Butue pacteHuil. ['amerodur u ciopodur. Meio3 B )KH3HEHHOM
ukJe pacrennit. O0pazoBaHue Crop B mpoiecce Melo3a. ['aMmeroreHnes y pacTeHUH.
OmnogoTBOpeHHe M pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  JIBoiiHoe
OIUTOJIOTBOPEHUE Yy IIBETKOBBIX pacreHuil. OOpa3oBaHMEe U Pa3BUTHE CEMCHHU.
MexaHu3Mbl PETYISIIMU OHTOT€HE3a Y PACTCHHUM U dKUBOTHBIX

3.2

HcTopust cCTaHOBIEHUS M Pa3BUTHUs I€HETHKU Kak Hayku. OCHOBHbIE T€HETUYECKUE
INOHATHA W  CUMBOJIBI. ['OMOJIOTMYHBIE  XPOMOCOMBI,  QJJICJIBHBIE  IE€HBI,
aJbTECPHATUBHBIC IIPU3HAKHU, JOMUHAHTHBIM M PELECCUBHBIN NPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, 4yucras JIMHUSA, rUOpuibl, reHotun, (enorun. OCHOBHbIE METO[bI
TeHETUKHU: THOPUAOIOTUIECKHMA, ITUTOJIOTHYECKUNA, MOJICKYJISIPHO-TEHETHYECKHH

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens - 3aK0H €IUHO00pa3us
ruOpuI0B TIepBOro nokosieHus. [IpaBuino nomuanpoBanus. Bropoii 3akon Mennens
- 3aKOH pacCIIeIUICHUs MNpU3HAKOB. [luTOMOrHYecKre OCHOBBI MOHOTHOPHIHOTO
CKpeIMBaHus. ' MoTe3a YucToThl TaMeT.

AHanusupyrouiee ckpemuBanue. [I[pomexyTouHblid XapakTep Hacie10BaHHUs.
Pacmiennenve npu3sHakoB MPU HETIOJHOM JOMUHHPOBAHUMU.

JurunOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHAeNns - 3aKOH HE3aBHUCHMOTO
HACJICJIOBaHMSI MPU3HAKOB. [[uTONOrN4YeCcKe OCHOBBI AUTHOPUTHOTO CKPEIITUBAHUS.
CueruieHHOe HaclieoBaHue Tmpu3HakoB. Paborel T. Moprana. CreruieHHOe
HACJICIOBAHUE TE€HOB, HAPYLICHUE CUCIUICHUS MEXIy TIE€HaMH. XPOMOCOMHas
TEOpHs HACJICACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHU3M OIpPEACIICHHUs] 10jIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TeTeporaMmeTHbIl moJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue npu3HaKoB, CLETUIEHHBIX C MOJIOM.
I'enoTun kak nenoctHas cuctema. [lneloTponus - MHOXKECTBEHHOE JCHCTBHUE T€HA.
MHOXECTBEHHBIN aJUICINA3M. BzanMmoneiictBue HEaJICJIbHbBIX T'CHOB.
Kommnemenrapunocts. Onucras. [lonumepus

3.4

B3aumoneiicTBue reHoTuna u cpeisl npu GopmupoBanuu ¢penorumna. MizmMmeHunBocTsb
npu3HakoB. KadyecTBEHHbIE M KOJMYECTBEHHBbIE MpPU3HAKU. BHUIbl M3MEHUMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEACTBEHHA.

MonudukanonHas  u3MeHUYMBOCTh.  Ponb  cpeapl B popmHpoBaHUU
MoupukanoHHoN n3mMeHunBocTH. Hopma peakiun npusHaka. BapuanmoHHbIH ps
U BapuanmonHas kpuBas (B. HWoranncen). CBoiicTBa MOIHU(PHUKAIUOHHOM
W3MEHYHBOCTH.

['enHoTunuueckass N3MeHYMBOCTh. CBOWMCTBA FT€HOTUIMYECKON U3MEHYMBOCTH. Buabl
TEHOTHUITMYECKON M3MEHYMBOCTH. KOMOMHATHUBHAs, MyTamnroHHas. KomOuHatuBHas
W3MEHYMBOCTh. Meio3 © TOJNOBOM TMpolecc - OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTU. Poib KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHMM T€HETHYECKOTO
pasHooOpa3us B Ipejenax 0JHOro BUAA.

MyTanroHHasi U3MEHYUBOCTh. BUIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CHoHTaHHbIE M HWHIYLUPOBAHHBIE MYTallMU. SepHbIE U IUTOMIa3MaTUYECKUE
MyTanu. CoOMaTH4eCKHue U MOJIOBbIe MyTaluu. [[puurHbBI BOSHUKHOBEHUSI My TallUM.
MyTarensl M WX BIUSHAE HAa OPraHU3MbL. 3aKOHOMEPHOCTH MYTallMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacleacTBeHHON m3MenunBoctu (H.H.
BausioB). BHesiiepHasi '3MEHYHMBOCTh M HACJICJCTBEHHOCTh

3.5

Kaprnotun u4enoBexka. MexayHapoaHas mporpaMma HCCIEAOBaHUS TIE€HOMa
4yeloBeka.  Meroasl  M3Y4eHMS ~ TEHETHKM  4YeJOBEKa:  I'eHEAJOrMYECKUH,
OJIN3HELIOBBIN, INTOT€HETUYECKU, MOMYISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
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reHetndeckuii.  CoBpeMEHHOE  ONpeAeieHHWe  TEeHOTHNA.  MOJHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTHUIMPOBaHHE, B TOM uucie ¢ nomowbto [II[P-ananusa.
HacnenctBennbie 3a0osieBaHMsS delOBeKa. ['€HHbIE W XPOMOCOMHBIC OO0JIE3HU
yeyioBeka. bojie3HW ¢ HACleNCTBEHHOW MPeApaclooKeHHOCThIO. 3HaueHue
MEIUIIMHCKOW T€HEeTUKH B TIPEIOTBPAICHUH U JICUCHUH T€HETHYECKUX 3a00JIeBaHUI
yenoBeka. CTBOIOBEIC KICTKU

3.6

JomMecTukanus v cenekius. 3apokAeHUE CEIEKIMU U JoMecTukanuu. Yuenue H..
BaBuioBa o 1eHTpax MPOUCXOXKACHHUS U MHOTO00pa3usi KyJIbTYPHBIX PaCTEHUHU.
Ponb cenexkuuu B CO3IaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, mopoja,
mTamMM. 3aKOH TOMOJIOTMUECKHX PsIOB B Hacle[ACTBeHHOM wu3meHunBoctH H.U.
BaBuiioBa, ero 3HaueHue AJ1 CENEKIIMOHHON PabOTHI.

Metoapl  ceneKUMOHHOW  paboThl. VICKYCCTBEHHBIH  OTOOpP: MAacCOBBIM U
WHJIUBUYJIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcnriTanue
MPOU3BOJUTENEH TO TOTOMCTBY. OTOOp 1O TEHOTHUITy C TOMOINBIO OICHKHU
deHoTuna IMOTOMCTBA W OTOOp MO TeHOoTHUIy ¢ mnomomplo aHamusa JIHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOM paboThl. PagmanuoHHBIA U
XUMHUYECKHI MyTareHe3 Kak UCTOYHUK MYyTallui Y KyJIbTYpHBIX ()OpM OpPraHHU3MOB.
Hcnonp30BaHWE T€HOMHOI'O PEAAKTHUPOBAHUS U METOAO0B pekoMOuHaHTHbIX JIHK
JUISL TIOJIY4E€HHSI UCXOJHOrO MaTepuaia Juisl cenekuuu. [lomyyeHue moaurionios.
BuytpuBunoBas  rubpunmsanus.  BIu3KOpoACTBEHHOE  CKpEIIMBaHUE, WU
uHOpuaMHr. HepoacTBeHHOe ckpeluBaHue, Wik ayTopuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekiuu. OTmanéHHas rudpuand3alus.
[Ipeononenne Oecrionauss MEKBHIOBBIX T'HOpHUIOB. JIOCTHIKEHHUS CEJICKIUU
pacTEeHUH U KUBOTHBIX

3.7

OOBeKThl, UCHOIb3yEMbIE B OMOTEXHOJOTHH, - KJIETOYHbIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPraHU3Mbl, HMX  XapaKTepucTuka. TpaguiuoHHas  OUOTEXHOJOTHS:

xJjieboneueHue, HOJYyYeHHE  KHUCIOMOJIOYHBIX  IPOJYKTOB, BUHO/JIEIINE.
Muxkpobuonornueckuii  cuHTe3. OOBEKTHI MHKPOOMOJIOTHYECKUX TEXHOJIOTHH.
[TpousBoncTBO  Oenka,  aMUHOKMCIOT M BUTaMMHOB.  McKyccTBeHHOE

OIUIOIOTBOPEHHE. PEKOHCTPYKIIMS SIMIEKIETOK U KIIOHUPOBAHUE JKUBOTHBIX. MeToz
TPaHCIUIAHTALUU AIEP KIETOK.

XpOMOCOMHAsi M TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBaHnue pexkomOuHaHTHbIX JIHK. JlocTmkeHus #  mepcrneKTHBBI
XpOMOCOMHOM M  Te€HHOW  HWHXEHepuu. MeauuuHcKkue  OHOTEXHOJOTHH.
Vcrionb30BaHKUE CTBOJIOBBIX KIIETOK

CucreMa 1 MHOroo0pasue opraHmyeckoro Mupa

4.1

buonorunueckoe pasHoo6paszue opraHu3smMoB. COBpeMEHHasi CUCTEMa OpraHUYECKOTo
mupa. IlpuHnunel kinaccudukanuum opraHu3MoB. OCHOBHBIE CHCTEMaTHYECKUE
TPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS M IKUZHEIEATEIBHOCTH OJHOKIETOYHBIX OPraHu3MOB.
bakrepun, apxeu, OJHOKIETOUHbIE T'PHOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue
nporectsl. KosloHnansHbple OpraHu3Msel. J[BHKEHUE OJHOKJIETOYHBIX OPraHW3MOB!
ameOOMIHOE, KTYTUKOBOE, PECHHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpPraHU3MOB.
Pa3apaknMoCTh y OJHOKJIETOYHBIX OPraHu3MOB. TakCUCHI

4.2

MHOrokaeToYHble pacTeHHs. B3anMoCBsA3b 4acTell MHOTOKJIETOYHOTO OpraHM3Ma.
TkaHu, opraHbl U CUCTEMBI OPraHOB MHOT'OKJIETOUYHOTO opraHusMa. OpraHusm Kak
enuHoe 1enoe. Tkanu pacteHuil. TUIBI pacTUTENBbHBIX TKaHEH: oOpa3zoBaTeibHas,
MOKPOBHAs, NPOBOASAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
(GYHKLUH ¥ pacroyioKeHUs] TKaHEH B OpraHax pacTeHUuH

4.3

BereratuBHblE M T'€HEpAaTHBHBIE OpraHbl pacTeHH. DyHKIIMU OPraHoB M CUCTEM
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opranoB. Kapkac pactenuii. /[Bm>keHuE€ MHOTOKJIETOYHBIX PACTCHUM: TPOMU3MBI U
Hactuu. [lornomeHue BOJBI, YIJIEKUCIOTO ra3a M MHUHEpAJIbHBIX BEIIECTB
pactenusmu. Jlpixanue pacteHuil. duddys3us razoB yepe3 MOBEPXHOCTh KIETKH.
TpaHcropTHBIE CHCTEMBl pacTeHHMW. Bbigenenue y pacreHuid. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpeacTtBa NMacCMBHOW W XUMHUYECKOM
3aUThl. OUTOHIIUIBI.

Pa3ngpaxkuMocTe M perynsiuus y OpraHu3moB. Pa3npaxxuMocTes W peryisuus y
MHOT'OKJIETOYHBIX pacTeHHI. POCTOBbIE BellleCTBA U MX 3HAUEHHE

4.5

MHOroKJIeTOUYHEIE KMBOTHEIC. B3anMOCBSA3bh "acTeii MHOTOKJIETOYHOT'O OpraHus3ma.
TKaHI/I, OopraHbl U CUCTEMbBI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma. OpI‘aHI/ISM Kak
CAUHOC LICJI0C. I'omeocra3s. TkaHU )KMBOTHBIX M YEJIOBEKA. THIIBI JKHBOTHBIX TKaHCH!
SIUTC/IMAIbHAA, COCAUHUTCIIbHAA, MbINICYHAA, HCPBHAA. OcobeHHOCTH CTPOCHUH,
(bYHKI_II/Iﬁ " paCIOJIOKCHUA TKaHE! B opraHax XMBOTHBIX W YCJIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OpraHOB M CHUCTEM OPIaHOB.
Onopa Tena oprann3moB. CKeNneTsl OJHOKJIETOUYHBIX U MHOIOKJIETOYHBIX )KMBOTHBIX.
Hapy>Hblii u BHyTpeHHUi ckeneT. CTpOeHue U TUIIbI COEAUHEHUS KOCTEH.
JIBuKEHME  MHOTOKJIETOYHBIX JKMBOTHBIX. [luranme kuBoTHbIX. IluTanme
MIO3BOHOYHBIX XUBOTHbIX. J[pixanue xuBOTHbIX. KoxkHoe npixanue. XKabepHoe u
JETOYHOE JIbIXaHUE.

JIpIxaH1e MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIIOKHEHHE CTPOCHHUS JETKUX
IIO3BOHOYHBIX  JKMBOTHBIX. /JIpIXxaTenpHas cucreMa 4YeloBeka. MexaHu3m
BEHTWISIIMM JIETKUX Yy MOTUL W MJIEKONMTAOIMX. TpaHCHOPT BEIIECTB Y
OpraHusMoB. TpaHCIOPT BellecTB y XHUBOTHbIX. KpoBeHOCHas cucrema u €€
opranbl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX KHUBOTHBIX. Kpyru kpoBooOpamieHusl.
OBOJIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX
KUBOTHBIX. Bpiienenue y opranu3moB. Boigenenue y uBoTHbIX. COKpaTUTEIbHBIE
Bakyosn. Opranbl BelgeiacHus. CBA3p IOJOCTH Tejla C KPOBEHOCHOM U
BBIIEJIUTENIbHON cucTeMaMu. BblfenieHne y NO3BOHOYHBIX JKMBOTHBIX. 3allluTa Y
MHOTOKJIETOYHBIX >KMBOTHBIX. ITokpoBBI M nX mnpousBojHble. Pasnpaxumocts u
peryisnus y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PazapakumMocTh M peryisius y MHOTOKJIETOYHBIX pacTeHuil. PoctoBbie
BEILECTBA U UX 3HAYCHHUE.

HepBHas cuctemMa u peduieKTopHas peryssiius y MHOTOKJIETOYHBIX >KMBOTHBIX.
Hepsnas cucrema u €€ oTAensl. DBOJIIOLMUOHHOE YCIOKHEHHE CTPOCHUS HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pa3paborka anroputMoB u mporpamMm i 3¢ ¢GeKTUBHOM (YHKIMOHAIBHOU
aHHOTaLUU TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MUKpPOOPraHU3MOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €T0 3JOPOBLC

5.1

Opradbl ¥ CUCTEMBI OpraHOB 4esnoBeKa. OTAeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pedrnextopHas ayra. be3ycioBHbie U yCIOBHBIE PEICKCHI.
I'ymopanbHas perynsiuys U SHIOKPUHHAsI CUCTEMA KUBOTHBIX U 4esioBeKa. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[elicTBue TOpMOHOB. B3anMOCBs3b HEPBHOM
W DHJAOKpUHHOW cucteM. [umortamamo-runodusapHas cucrema. Pednekc wu
pediekTopHas nyra. be3yclioBHbIE U YCIOBHBIE pedIIeKCh

5.2

3ammra opranm3Ma OT OonesHeil. MiMmyHHas cuctema denoBeka. KieTodHbI u
TYMOpPQJIBbHBIA MUMMYHHMTET. BpoXa€HHBINA, NpHOOpeTéHHbIN cnenuduyeckuii
UMMYyHHUTET.  Teopus  KIOHaNIbHO-celneKTHBHOrO  mMmyHureta  (I1.Dprwmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib
BPOKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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5.3

Kposenocnas cucrema u €€ opranbsl. Cepane, KpOBEHOCHBIE COCYAbI U KpOoBb. Kpyru
KpoBooOparieHus. Pabora cepana u e€ perymsuus

5.4

Hpixanue uvenoseka. Juddysus ra3oB uepes MoBEpXHOCTh KIETKH. J[pIxaTenbHas
cucteMa  yesioBeka. J[pIxarenpbHas  MOBEPXHOCTh.  Perynsiuus  JAbIXaHUS.
JlpixaTenbHble 00bEMBI

5.5

HI/IH_ICBapI/ITeJIBHaSI CHUCTCMaAa 4YCJIOBCKA. OTI[GJIBI MMUIICBAPUTCIIBHOT'O TpaKTa.
HI/IH_[eBapI/ITeJ'IBHBIe KCIIC3bI. BH}’TpI/IHOJ'IOCTHOC W BHYTPHUKJICTOYHOC NNIICBAPCHUC

5.6

[ToxkpoBel u ux mnpousBoaHble. Opranbl BblaeneHusd. Ilouku. CrpoeHue u
¢dyHkumonupoBanue Hepona. GunbTpanys, cekpeuns 1 00paTHOE BCAChIBAHUE KaK
MeXaHU3MBbI pabOThI OpraHoB BelAeneHHs. OOpa3oBaHNEe MOYH y YEJIOBEKa

5.7

JIBukeHue uyenoBeka: MbllieyHass cuctema. CKeneTHble MbIIIIBI U UX padoTa.
CtpoeHue U TUIIbI COeIMHEHUST KOCTE!

Teopus sBosmonuu. Pazpurtue xu3Hu Ha 3emiie

6.1

OpomononHas teopust Y. [lapBuna. IIpennocbuiku BO3HUKHOBEHUS JAPBUHU3MA.
JKusHb n HaydHas nearenbHOCTh Y. JlapBuHa.

JIBwxkyrtiue cuibl 3Booiu BUAoB 1o Y. JlapBuHy (BbICOKass HHTECHCHBHOCTb
Pa3MHOXKEHHMSI ~ OpPraHM3MOB, HACJEJCTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmienue cuHteTHueckoil Teopun sBomonuu (CTD). Heiitpanbhas Tteopwus
sBomtor. CoBpeMeHHasl SBOJIONMOHHAS OWOJOTHS. 3HAYCHHE HBOJIOIUOHHON
Teopuu B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA

6.2

[Tomynsuust kak 3JeMeHTapHas equHULA 3BoaoLuu. COBPEMEHHBIE METOBI OLICHKU
TeHETUYECKOTO pa3zHooOpa3ust W CTPYKTYpbl momyisinuid. M3meHeHue reHodoHaa
HNOMYJISIMKM KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH TI'€HETHYECKOIO
paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HaKTOPbl (ABMKYLIME CHUIIBI) 3BOJIOIMU. MyTallMOHHBIH Mpoliecc.
KomOunatuBHass m3MeHYMBOCTh. Jlpelid reHoB - ciyuyaliHble HEHANpPaBJICHHBIC
U3MEHEHHs YacToT ajulened B nomymsauusx. OQQeKkT ocHoBarens. Murparuu.
N3onsiimst  momynsiiuid:  reorpaduyeckas  (MpOCTpaHCTBEHHAs), OHOJIOTHYECKAs
(penpoayKTHBHAS).

EctectBenHblil 0TOOp - HampaBistouuil pakrop 3BoatouH. POPMBI €CTECTBEHHOTO
otOopa: JABWXKYLIMH, CTaOWIM3UPYIOIIUMA, pa3pblBAIOMMN  (AU3PYNTHBHBIN).
[TonoBoit oTOOD.

[Tprcnoco01eHHOCTh OPraHu3MOB KaK pe3yJbTaT MUKpPOIBOJIIOLNU. BO3HUKHOBEHME
IpUCTIOCOONIeHU y oOpraHu3MoB. ApoMopdo3bl u wuauoazantanuu. I[Ipumepsl
IpUCTocOONeHUH Yy  opraHu3MoB.  OTHOCHUTEIBHOCTh  MPHUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum U cTpykrypa. BumooOGpasoBaHue Kak  pe3yibTar
MUKpO3BOIIONMU. M3omsamus - xmoueBoil ¢akrtop BupooOpazoBanus. Ilytu u
CrocoObl BUI000pa3oBaHus: ajutonatpuieckoe (reorpaduyeckoe), CHMIaTPUIECKOES
(sxomoruueckoe), "MrHoBeHHoOe" (monmuIuTOMAM3AIHS, THOPUAN3AITHS).
JUTenbHOCTh BOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 5BOMIOIMOHHON OHONOrMM B pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUs
61ropazHoo0pasus. MUKPOIBOJIONUS M KO3BONIOUMS Mapa3uTOB M HUX XO35EB.
Mexanu3mbl GOpMUPOBAHUS YCTONUYHMBOCTH K aHTUOMOTHUKAM U CHOCOOBI OOpHOBI €
HeHl

6.3

Meronpl u3yueHuss Makpod3Boironuu. llaneoHTOnornueckue MeToabl H3ydeHUs
somonuu. Ilepexonnsie @opmbl U (UIOTEHETHUYECKHWE PSAObl  OPraHH3MOB.
Buoreorpaduyeckre meronsl u3ydeHus sBosonnu. CpaBHeHHe Guopbl M (ayHbl
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MaTEepUKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emin. Bumbl-sHIeMuku u
PEJINKTHL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPGHOIOTUYECKUE METOAbl  HM3y4YeHUS
SBOJOOUH. T'eneTnyeckue MeXaHU3MEI OBOJIOOMHKW OHTOI'CHE3a HW IIOABJIICHUA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHbIE UM  aHAJIOTMYHbIE  OpPraHbL
PynumenTtapHsbie OpraHbl U aTaBU3MBI. MonexyIsipHO-TeHETUUECKUE,
OMOXMMHYECKHE U MaTeMaTH4YeCKUe METOJbl U3yUeHUs HBOJOLUU. ['oMonornyHbie
T'CHBI. COBpeMCHHbIG METOAbI MMOCTPOCHUA (bI/IHOFCHeTI/I‘-IGCKI/IX ACPCBLCB.
XPOMOCOMHBIE MyTaIl{ U 3BOJIIOIHSI TEHOMOB.

OOmme 3akoHOMepHOCTH (mpaBuiia) s3BomONKMHA. HeoOpaTuMOCTh  IBOJIIOIHH.
AnanTuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUU

6.4

HayuHble runotes3sl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOUOreHe3 U MaHCIEPMHUS.
JloHayuHble TPEICTABICHUS O 3apOXIeHHH >Ku3HH (KpearuoHu3Mm). ['umoresa
IIOCTOSIHHOT'O CaMO3apOKJICHHUs KU3HU U €€ onposepxkeHue onvitamu O. Penu, JI
Cnamnannanu, JI. Ilactepa. [Ipoucxoxaenue xu3Hu U actpoduosnorus. OCHOBHBIE
JTanbl HEOpraHu4yeckoil aBomrounu. [lnaHerapHast (reosoruveckas) 3BOJIOIUS.
XuMudeckass dBOMOLMA. AOHOTEHHBIH CHHTE3 OpPraHMYECKHX BELIECTB W3
Heoprannyeckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBaHue mnoaumMepoB u3
MoHOMepoB. KoanepBatHas rumnore3a A.JM. Onapuna, rumnoresa NEpBUYHOTO
oynbona [Ix. Xonneitna, renerrueckas runore3a ['. Mémepa. Pu6osumsl (T. Uek)
u runote3a 'mupa PHK" V. I'mnbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHUE
IPOTOKJIETKH.

Hcropust 3emnn u Meroabl €€ u3ydeHus. Vckomaemble OpPraHMYECKHE OCTAaTKHU.
['eoxpononorust u e€ meronsl. OTHOCUTENbHAsT M a0CONIOTHAST T€OXPOHOJIOTHS.
['eoxpoHonOrnyecKkas mkana: 30Hbl, 3pbl, IEPUObI, FTOXU.

Hauvanbabie sTanbl opraHndeckor 3BOMOLMHU. [losiBIEHHE W IBOMIOLMS NEPBBIX
KIETOK. JBoironus Meraboiu3Ma. BoO3HMKHOBEHHE TEpPBBIX  IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuOThl U 3yKapuOTBHI.

[MpoucxoxaeHue HdykapuoT (CMMOHMOTeHe3). DBOJIOIUOHHOE MPOUCXOXKICHUE
BUpYyCcOB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHMKHOBEHUE
OCHOBHBIX TPYIITT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE DTalbl SBOJIOIUN BBICHIMX pacTeHud. OCHOBHBIE apoMop(do3bI
pacreHnid. Beixoxg pacteHudt Ha cymy. llosBieHue CIOpPOBBIX pacTeHUN H
3aBoeBaHue WMH cymu. CemeHHble pacTteHus. I[IpoucxoxkaeHue UIBETKOBBIX
pacTeHUi.

OcCHOBHBIE 3TaIlbl 3BOJIIOIUH )KMBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSIBJIEHHE COBPEMEHHBIX TUTIOB. IlepBbie
XOpJIOBBIE KUBOTHBIC. JKU3HBL B BOJE. DBOJIONMS MO3BOHOUYHBIX. [Ipoucxoxnenue
am¢pubuii u pentunmii. [IpouwcxoxkaeHue MIIEKOMHUTAIUX W NOTHIL. [IpuHIMD
KkioueBoro  apomopdoza. OcBoeHue O€CMO3BOHOYHBIMH U TTO3BOHOYHBIMU
’KUBOTHBIMU CYIIIH.

Pa3BuTre xu3HM Ha 3emule MO 3paM M NEPHOJaM: apXeu, MpOTepo30H, NalIe030H,
Me3030#, KaitHo30i. O01Ias XapaKTepUCTHKa KIMMAaTa U T€0JIOTMUECKUX MPOIIECCOB.
[TosiBiieHMe U paclBET XapaKTEPHBIX OPTaHU3MOB. YTJIe00pa30oBaHUE: €ro YCIOBUS U
BIIUSTHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpAHUS - DKOJOTHYECKHE KPHU3HCHI mponuioro. IllpuuumHbl U
CJEICTBUSL MAacCOBbIX BbIMUpaHUN. COBpEMEHHBIH SKOJOTUYECKHH KpHU3HC, €ro
0COOEHHOCTH

6.5

Paznenst w 3agaum  aHTponosiornd. Metoasl aHTponojoruu. (CTaHOBJIEHHE
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MPEACTABICHUN O MPOUCXOXKACHUU desoBeka. COBpPEMEHHbIE Hay4yHBIE TEOPUHU.
CxoncTBo 4YenmoBeka C KUBOTHBIMH. CHCTEMAaTHMUECKOE IIOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH.  CPABHUTEIIBHO-
Mopdooruueckue, IMOPHOIIOTUYECKHE, (hU3HOIOT0-OMOXMMHYECKHE,
noBefeH4yeckre. OTiInuns 4eaoBeKa OT KUBOTHBIX. [IpAMOXOxkaeHUE M KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE IOJOBHOIO MO3ra M BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBmwxymue cwibl ((pakTopbl) aHTPOIOreHe3a: OHOJIOTHYECKHE, COIHaIbHBIC.
CootHomieHHe OHOJOTMYECKUX M COLUAIbHBIX (DaKTOPOB B aHTPOIOrEHE3e.
OcCHOBHBIE CTaJAMM AHTPOIIOr€HE3a. ABCTPAJIONUTEKU - ABYHOTHUE IPEAKH JIIOJAEH.
UYenoBek ymenblid, IepBble U3rOTOBJICHUS OpYAUN Tpyaa. YenoBek NpsMOXOISIINI 1
NepBbIi BBIXOX Jrozei 3a mpenensl Adpuku. YenoBek reinenbOeprekuii -o0mmid
NPEIOK HEAHJEPTAIbCKOIO YEJOBEKA W  YeloBEKa pa3yMHOro. Yenosek
HEAaHJEPTAIbCKUM KakK BHJ JIIOAEW XOJOJHOro KiauMmara. YesoBek pa3yMHbIN
COBPEMEHHOTI'0 THIA, JEHUCOBCKHI YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a IpeeaaMu
Adpukmu.

DOBOJIOIUS  COBPEMEHHOTO uejoBeka. EcTecTBeHHBII 0TOOp B  MOMYISALUAX
yesioBeka. MyTalnMoHHBIM mpouecc U nonuMopdusMm. IlomynsiiMoHHBIE BOJIHBI,
npeid reHoB, murpanus U 'A¢eKT ocHoBaTens" B MOMYJSIHUSIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. [lonstue o pace. bosbiime pacbl:  eBpoIeoHaHAas
(eBpaswmiickas), aBcTpaio-HerpouaHas (3KBaTopHajbHas), MOHroJouHast (a3UaTCKO-
amMepHuKaHCKas). Bpemss u myTH pacceneHusl 4eloBeKa IO IuiaHeTe. EJMHCTBO
YyenoBedecknx pac. HayuHas HecocTosTenbHOCTh pacu3ma. [Ipucrnoco0ieHHOCTh
YeJIOBEKAa K pa3HbIM YCIIOBUSIM OKpy:Karolleld cpenpl. BinusHue reorpaduueckoit
cpenbl U aperida reHoB Ha MOPGOJIOTHIO U (PU3UOTIOTHIO YeIIOBEKa

7 DKOCHUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTH

7.1 Pazgenst u 3amaum skonoruu. CBsi3b SKOJOTMM C JIPYTUMH HayKamu. MeTomabl
skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B OKOJOTMU: TPUPOAHBIE U
naboparopHble. MojeapoBaHUEe B SKOJIOTMH. MOHUTOPUHT OKpY’KaIOLIEH Cpeibl:
JIOKQJIbHBIN, pETHOHATBHBIN U TI00ATBHBIH

7.2 Okonoruyeckre (akTopel M 3aKOHOMEpHOCTH uX jAeictBus. Knaccudukanus

HKOJIOTHUECKUX (haKTOpOB: abuoTHYeckHe, OnoTuyeckue, antponoreHusie. OOmMe
3aKOHOMEPHOCTH JCUCTBHs dKoJormdeckux Qakropos. IIpaBuwino muummyma (K.
HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTCHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak 3Konorudeckuit gaxtop. [leiicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIIEKTPa Ha OpraHU3Mbl. DKOJIOTMYECKUE IPYNIbl PAaCTEHUN U
JKUBOTHBIX II0 OTHOWIEHWIO K cBeTy. CurHampHas ponb cBera. DOTOnepuoansM.
Temnepatypa kak 3kojorudeckuil axrop. JlelicTBue TeMneparypsl Ha OpraHU3MBbl.
[ToMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

Bnaxnocte kak okomormdeckuit  ¢akrtop. IlpucnocoOmnenuss pacteHuil K
nojyIepKaHuio BogHoro Oamanca. Kmaccudukanus pacTeHHH MO OTHOIICHHIO K
Bose. IlpucnocoOsneHuss >KMBOTHBIX K HW3MEHEHHIO BOJHOrO pexkuma. Cpensl
oOWTaHUS OPraHMW3MOB. BOJHAas, HAa3eMHO-BO3JAYyIIHAs, IOYBEHHas, TIyOWHHas
NOJNOYBEHHAs!, BHYTpHOpraHu3MeHHas. DPU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpel
oOuTaHus opranu3moB. [IprcnocoOaeHust OpraHu3MoB K KU3HU B pa3HbIX CPEIax.
buonornueckue purmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUHBIE U TOJWYHBIE
putMbl. IlprcrnocoGneHHOCTh OpraHu3MOB K CE30HHBIM H3MEHEHMSIM YCIIOBUI
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KHU3HU.

Kuzuennbie (opmbl opranusmoB. [loHsTue o >xu3HeHHOU (opme. JKu3HEeHHBIC
dbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBBHI,
OJIHOJIETHUE TpaBbl. JKu3HEHHBIC (DOPMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI,
a’poOHOHTBI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckne QakTopel. Buasl OHOTHYECKHX B3aWMMOACHCTBHIA: KOHKYPCHIIUS,
XUIIHUYECTBO, cuMOn03 u ero ¢opmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (kBapTHPAHTCTBO, HaXJICOHUYECTRO). Herpoduueckue
B3auMojeicTBus  (Tonmueckue,  opuyeckue,  ¢abpuyeckue).  3HaAYCHUE
OMOTHUYECKUX B3aUMOJICHCTBUH /ISl CYIIECTBOBAHUS OPTAaHU3MOB B Cpe/ie OOMTAHMUS.
[TpuHIMI KOHKYPEHTHOTO UCKIIOYEHHUS

7.3

DKOJIOTUYECKUE XapaKTEepUCTHKU monyisauuu. l[lomynsmuss kak Ouosiormueckas
cuctema. Ponb HeomHOpoAHOCTH cpenbl, (GU3MYECKUX OapbepoB U OCOOEHHOCTEH
Ouonoruu BHUJIOB B (DOPMHUPOBAHUHM MPOCTPAHCTBEHHON CTPYKTYPHI MOMYIISIIUN.
OCHOBHBIE TIOKAa3aTeNId MONYJSALMHU. YHCIEHHOCTh, IUIOTHOCTh, BO3pacTHas U
MI0JIOBAsA CTPYKTYPA, POKAAEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMSL.
DKoyioruueckasi CTpykrypa nonyisuuv. OLeHKa YUCIEHHOCTH MOMYJISLHUU.
JvHamuka nonyaauud U €€ peryysiuusa. BbUOTMYECKMH MOTEHLHAN TOMYJISLHH.
MopenvpoBanue TUHAMUKU NONyJsiuud. KpuBble pocTa YMCIEHHOCTH HOMYJISLUU.
KpuBbie BbDKMBaHMS. Perymisius 4YUCICHHOCTH TMOMYJSIUA: poJib  (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJIOTHUECKHE CTPATeTUH BHIOB (I- U
K-crparerun).

[Tonsitue 00 sKoJOrMYecKol HHIIE BHAa. MectooOuTanue. MHOroMepHas MOJAEb
skonormyeckod Humu Jx.JM. XatumHcona. Pa3mepbl 3KOJIOTrMYECKON HHIIU.
[loTeHumanbHas U peain30BaHHAsI HULIY.

Bun xak cucrema nomynsuuii. Apeansl BUAOB. BUIbI U UX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEACHUS M MHUIpaluil >KUBOTHBIX. bHonornueckue WHBa3Uu
4y KEPOJHBIX BUIOB

7.4

CoobmecTBa opranu3mMoB. buoreHos u ero crpykrypa. CBa3u MeXIy OpraHu3MaMu
B OwomeHoze. OkocuctemMa Kak oOTkpbiTas cuctema (A.Jlk. Tencnnm).
OyHKIMOHATbHBIE OIOKM OPTaHH3MOB B IKOCHCTEME:. MPOIYLEHTHI, KOHCYMEHTHI,
penyueHtsl. Tpoduueckue ypoBHH. Tpoduueckue menu u cetu. AOHMOTHYECKHE
Omoku sKocucteM. [louBbl M Wbl B dKOCHCTeMax. KpyroBopoT BemiecTB M MOTOK
sHepruu B dkocucrteMe. OCHOBHbBIE TMOKa3aTenu »JKocucTeMbl. buomacca u
MPOIYKIHSI. DKOIOTUYECKUE MTHUPAMUIBI YK Cel, OMOMAcChl U SHEPTUH.
HampasneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKIIECCUM M UX MPUYUHBL. AHTPOINOT€HHbIE BO3JEHCTBUS Ha
cykneccuu. KnumakcHoe coobuiectBo. buopasnooOpasue u mojHOTa KpyroBopora
BEIIIECTB - OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Tpuponnble 3KOCHCTEMBI. AHTpPONOIEHHBIE HSKOCHUCTEMBI. ATPO3KO cHCTEMA.
Arpouenos. Paznuuus MexXay aHTPOINOT€HHBIMU U MPUPOJIHBIMU IKOCUCTEMAMHU.
VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u
dayna. CuHaHTpomu3anus TOpoJCKoi (ayHbl. buonornueckoe W XO3sIMICTBEHHOE
3HaYeHHE arpo’KOCUCTeM U ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUIN OpPraHU3MOB B 3KOCHCTEMAX.

IlepeHOC SHEpPruM M BEIIECTB MEXKIY CMEXKHBIMH SKOCUCTEMAMU. Y CTONYUBOCTH
OpPTraHU3MOB, MOIYJISIIIUN U SKOCUCTEM B YCIOBHIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX
BO3JICUCTBUI

7.5

buocdepa - obOmeruianerapHas oOomouka 3emiM, TJe CYLIECTBYeT WU
cyuiecTBoBasia xu3Hb. Yuenue B.M. Bepuazackoro o 6uochepe. Obmactu 6Guochepsl
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n eé cocrtaB. JKuBoe BemecTBo Ouochepsl M ero (GyHKIUU. 3aKOHOMEPHOCTH
cymecTtBoBanus 6uocdepsl. OcodeHHOCTH OMochephl Kak T100aTbHON SKOCUCTEMBI.
Junamudeckoe  paBHOBecre B Omocdepe.  KpyroBopoTsl — BemiecTB
OroreoxuMHuuecKue MUKIbl (yriaeponaa, a3ora). PATMUYHOCTS sIBIICHHI B OHocdepe.
3onanbHOCTh Ouocdepnl. [lonsarue o Ouome. OCHOBHBIE OMOMBI CYIIW. TYHJPA,
XBOWHBIE JIeca, CMEIIAHHBIC U TUPOKOJIMCTBEHHBIC JIeca, CTEIH, CAaBaHHBI, TyCTHIHH,
TPOIIMYECKUE JIeca, BBICOKOTOPhS. KiMMmar, pacTHTENbHBIA W JKUBOTHBIA MUP
OMOMOB CYIIH.

CrpykTypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIEHKAa WX PECYpPCHOTO IOTCHIMAa A U
OorocdepHbIX QYHKIHI

7.6

DKOJIOTHYECKHEe KPU3UCHI W HUX NMpUYMHBI. BoszneiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3QYIIHON cpenbl. OxpaHa Bo3Ayxa. 3arps3HEHHUE BOJHOM Cpebl.
Oxpana BoAHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa IMOYBEHHBIX PECYpPCOB.
N3menenue kimmara.

AHTpPOIIOr€HHOE BO3JCHCTBUE HA PACTUTEIbHBIA M SKUBOTHBIM wmup. OxpaHa
pacTUTEIBLHOTO M KMBOTHOTO Mupa. OCHOBHBIE MNPUHIMUIBI OXPAHBl MPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansiembie mnpupoanbie Teppuropur  (OOIIT).
boranuueckue caibl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pPa3BUTHS YEJIOBEYECTBA U  IPHUPOBIL.
PammonansHOoe  TPUPOAOIIONB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pa3zHooOpasus 3eMiau
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