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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIPEIeTIeHUs
MOAXOJ0B K (OpMUPOBaHHUIO conaepkaHUsl ydeOHOro mnpeameTa «bHONOTHsS» COCTAaBHIIN:
koHuenrtyaibHbie TTosioxkeHuss @I'OC COO o B3auM00OyCIIOBICHHOCTH IICJIeH, COJIepIKaHMS,
pe3yabTaToB 00yueHUs U TpeOOBaHMUI K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, IMOJOKEHHS 00
00IIUX MENSIX U MPUHITUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpaszoBanus B Poccuiickoit ®Denepamuu, a TakXKe IOJOXKEHHUS O CcHeruduke
Oouosornu, €€ 3HAYCHWH B IO3HAHWM >KMBOM TMPHUPOJLI U OOECICYCHUU CYIICCTBOBAHUS
yenoBeueckoro oomiectBa. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(yHKIMH POTpaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Oumosiormu naéT TpEICTaBICHHE O LEIAX, 00 oOmmel cTpaTeruu
oOy4eHHsI, BOCHUTAHUS W Pa3BUTHSA OOYYAIOIIMXCS CpPEJICTBAMH YYEOHOrOo TpeaMera
«buonorusi», ompenenser 00sM3aTeIbHOE TNPEIMETHOE COJACpkKAHUE, €ro CTPYKTYpY,
pacmpezieieHne Mo pasfieliaM U TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTeIbHOCTh HM3yYCHUS
yuyeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKHU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIMXCsl.

B nporpamme mo OHONOTMM TakXKe YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANpPEJIMETHBIM U MPEIMETHBIM pe3yibTaraM oOyueHus B (HOpMHUPOBAHHUU
OCHOBHBIX BHJIOB YyU4€OHO-II03HABATEIbHON JNEATEIbHOCTH/Y4eOHBIX IEHCTBUI 00ydatomuxcs
110 OCBOCHHIO COJIepKaHUsI OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme no 6uomnoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) peaii30BaH MPUHIIUIL
MIPEEeMCTBEHHOCTH B HM3y4YeHHHM OHOJOTHH, Olarojaps 4YeMy B HEW NpocMaTpuBaeTCs
HaIpaBJIEHHOCTh Ha pa3BUTHE 3HAHWUW, CBI3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAUUNA JUYHOCTH, JKOJIOTUYECKOTO
MBIIUICHUSI, TPEJCTABICHUH O 3J0pOBOM o0Opa3e >XU3HU W OCpeKHBIM OTHOIICHHEM K
OKpyXaroleld npupoaHoi cpene. [losromy Hapsgy ¢ usydeHHEM OOIIEOMOIOTHYECKUX
TEOpUH, a TaKKe 3HAHWN O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAaHTa U CYITHOCTU OCHOBHBIX
MPOTEKAIIINX B HHUX TMPOIECCOB B MporpaMMe IO OHOJNOTHU YAENEeHO BHUMaHUE
WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM KM3HU JUISl PEUICHUS TMPHUKIAJIHBIX
3aa4, B TOM Yucie: NpOo(pUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHMI YeEIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS  OKOJOTMYECKH  IieJecooOpa3HOro
MOBEJICHUS B OKpYXalolled MpPUPOJHOM cpene, aHanu3a BIUSHUS XO3SMCTBEHHOU
NESATEIbHOCTH YeJIOBEKA HA COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CHIIEHHE
BHUMaHUS K MPUKIAIHON HAMPABICHHOCTH yueOHOTro mpenMera «bruosorus mpoJIuKTOBaHO
HEOOXOIMMOCTBIO OOECTIeUeHHs] YCIOBUW IS pEIIeHUs OJHOM W3 aKTyalbHBIX 3a/1a4
IIKOJILHOTO OHMOJOrHYeckoro oOpa3oBaHUs, KOTOpas mpeArnojaraeT (OpMUpPOBaHHUE ¥
oOyJaromuxcsi CHOCOOHOCTH aIaliTUPOBATHCA K M3MEHEHUSAM JTWHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'0 MUDA.

OO0mas xapakrepucTuka y4e0OHOro npeamera:

buonorus Ha ypoBHe cpeaHero o0iero oOpazoBaHus 3aHUMAeT BaxxHoe MecTo. OHa
obecrnieurBaeT GOpMUpPOBaHUE Y OOYJAIOIIUXCS MPEICTaBICHUM O HAYYHOW KapTHHE MHUpA,
pacmupsieT u 0000IIaeT 3HAHWA O JKUBOW TpUpOJE, €€ OTIMYUTENbHBIX MpHU3HAKaX —
YPOBHEBOW OpraHU3allMi U HBOJIIOLUHU, CO3JAa€T YCIOBUSA JIS: MO3HAHUS 3aKOHOB >KMBOU
npupoabl, GopMUpoBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHOro 00pa3a >KHU3HHM, JKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
YKUBOU MIPUPOJE U YETIOBEKY.

bonpiioe 3HaueHWe OHWONOTHS WMEET TaKXKe Ui PEelICeHHs BOCIHTATENbHBIX U
pa3BUBAOIIMX 33Ja4 CpPEAHEro OO0IIero oOpa3oBaHMs, COMUATH3AINH O0yYaIOIIHXCA.
N3ydyenne Owuonornu oOecmeunBaeT YCIOBUS s (OPMHUPOBAHUS WHTEIIEKTYaIbHBIX,



KOMMYHHUKAIIIOHHBIX ¥ HMH()OPMAIIMOHHBIX  HABBIKOB,  ACTCTUYECKOH  KYJIBTYpHI,
CIIOCOOCTBYET MHTETPAIIMK OMOJIOTHYECKUX 3HAHUH C MPEICTABICHUSIMH U3 IPYTUX y4eOHBIX
MPEeIMETOB, B YaCTHOCTH, (PH3WKH, XUMHH M Treorpaduu. Ha3BaHHBIC MOJOXKEHHS O
npeaHasHaueHUH y4eOHOro mpenMeTra «BHOJOTHs» COCTaBHIM OCHOBY JUISL ONpEACICHHUS
MOJIXOI0B K OTOOPY M CTPYKTYPUPOBAHHIO €r0 COJCPKAHUS, IPEICTABICHHOTO B IPOTPaMMe
110 OMOJIOTHH.

Otbop conepxanus yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3HMIMH KyJIbTYPOCOOOPAa3HOTO TOJXO0/d, B COOTBETCTBUU C KOTOPBIM
oOyyJaromuecsi JOJDKHBI OCBOUTH 3HAHUS U YMCHUs, 3HaYMMBbIe Il (DOpMUPOBaHHS OOIIEH
KYJIBTYPBI, ONPEIENISIONUE aJIEKBaTHOE MOBEICHHE YEIIOBEKA B OKPYKAIOUICH MPHPOIHOU
cpezne, BOCTpeOOBaHHBIC B MOBCEIHEBHON JKM3HU M INPAKTHUECKOW JestenbHOCTH. Ocoboe
MECTO B 3TOH CHCTEME 3HAHHWI 3aHUMAIOT DJIEMEHTHI COJICPIKaHUs, KOTOPBIC CIIY)KaT OCHOBOU
st GOpPMHUPOBaHUS MIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpA U
[IEHHOCTHBIX OPUCHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3aIlMA OHOJIOTHYECKOTO
o0OpasoBaHus.

CTpyKTypHpOBaHHE COJACPIKaHUS Y4eOHOro Marepuaia B IpOrpaMMe 1O OHOJIOTHH
OCYIIECTBICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWA 00 OTJIUYUTEILHBIX
O0COOCHHOCTSIX KMBOW TPUPOABI, O €€ YpOBHEBOM OpraHu3ali W OJBOJIONHMH. B
COOTBETCTBHUH C ATHM B CTPYKTYpe Y4eOHOro mnpeamMeTa «bHoorus» BhIIEICHBI CICAYIOIINE
cojiepkareNbHble JTHHUU: «buosorusi kak Hayka. MeTolbl Hay4yHOTrO TO3HaHUsm», «KieTka
Kak Oumonorumyeckas cucremay, «OpraHu3m Kak Ouosiornyeckas cucreMay, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBOJIIOIUS KUBOH MPUPOIBI», «IKOCHUCTEMBI H
MIPUCYIIHE UM 3aKOHOMEPHOCTIY.

Leanb u3ydenus yueonoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIJICHUE
00yYaroIMMUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlH JKUBBIX CHUCTEM
pasHOro paHra M MNPHOOPETEHHWE YMEHUH WCIIONb30BaTh ATH 3HAHHS I TPAMOTHBIX
JCUCTBUH B OTHOIICHUH OOBEKTOB JKMBOH TPUPOABI U PEIICHHS PA3IUYHBIX JKU3HECHHBIX
npooJeM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buosjorus» Ha 06a30BOM ypoBHE
o0ecrneunBaeTcs peleHueM CIeAyoNIuX 3a1ay:

OCBOEHHE OOYYAIOIUMUCS CUCTEMBbl 3HAHHUNA O OHOJOTHYECKHX TEOPHUSAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiiaX, CIYKalUX OCHOBOH sl popMHUpOBaHUS
MIPEJICTABJICHUI O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4YHOTO IMO3HAHUA,
CTPOEHHH, MHOTOOOPa3HUH U OCOOCHHOCTSX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpTraHH3alliH,
BBIIAIOIINXCS OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

(dbopMupoBaHHE y 00YJarONIMXCsl TO3HABATENbHBIX, HHTEIJIEKTYalIbHBIX U TBOPUECKUX
CIIOCOOHOCTE B Mpollecce aHalvu3a JaHHBIX O MYTAX Pa3BUTHS B OHOJIOTUU HAyYHBIX
B3TJISIOB, UACH U TTOJIXOJI0B K H3yYEHHIO )KUBBIX CHCTEM Pa3HOT'O YPOBHS OPraHU3AIINH;

CTaHOBJIEHHE y OOydaromuxcs oOmeld KylnbTyphl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYKAIOIIETO MHPA KMBOU MPUPOIBI
Ha OCHOBAaHUH 3HAHUH U OTBITA, MOJTYYCHHBIX MTPH U3YYSHUH OHUOJIOTHH;

(dbopMupoBaHHE y 00YJAIOMIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHUE OMOJIOTHYECKUX
3HAHUN B TPAKTHYECKOW NEATEIHHOCTH YENOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTH;

BOCIIUTaHUE yOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHHS YEIOBEKOM JKUBOW MPUPOIBI,
HEO0OXOMMOCTH OEepeXHOTO0 OTHOIICHHs] K HeH, COONIONCHUS DTHYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOTUYECKUX UCCIIeIOBAHUM;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJISl TIOBBIIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,



MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOM JKU3HU I OLICHKU
MOCIICACTBUI CBOEH NEATEIbHOCTU MO OTHOUICHHIO K OKpYKalolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAaHUE U COOJIIOICHHE Mep PO HIIAKTUKY 3a00JI€BaHHMA.

MecTo npeamera B yueOHOM IJIaHe:

B cucreme cpennero oOmiero obOpaszoBanus «buosnorusi», mzydaemas Ha 0a30BOM
YpOBHE, SIBIIsSIETCA 00sA3aTeNbHBIM Y4€OHBIM MPEIMETOM, BXOJSALIUM B COCTaB MPEAMETHOMN
obnactu «EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jlnst m3ydyeHuss Ouwojoruu Ha 0a30BOM YPOBHE CpeaHEro oOmiero oOpa3oBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kiacce — 34 gaca (1 gac B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OM0IOrUU ¢ OOIIECTBEHHBIMU, TEXHUUECKUMU U APYTUMU
€CTeCTBEHHBIMH HaykamH, (unocoduelt, 3TUKOH, 3cTeTUKON U mpaBoMm. Poib Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HaHMS KMBOW TNpUPOAbl (HAOMIOJEHUE, HKCIEPUMEHT, OIHMCAaHUE,
u3MepeHue, Kiaccupukanus, MoJIeIUpoOBaHUE, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpauuu:

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

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcnonb30BaHuE pPA3IMYHBIX METOAOB IPU U3YUYEHUU
OHOJIOTrMYEeCKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT U3yueHus Ouonoruu. OTIMYue KUBBIX
CUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CpoiicTBa OHMOCHMCTEM U UX pa3HooOpazue. YPOBHU OpraHu3aluud OHOCUCTEM:
MOJIEKYJIIPHBINA,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IONYJIALMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmuipr u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OPTraHU3AIMM >KUBOMI
MIPUPOJIBI».

Ob6opynosanue: Mmoaens Monekyinsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH. XUMHYECKHME  AJIEMEHTBhl:  MaKpO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@YHKIMK BOJbl U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe O€nKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMbleE W 3aMEHMMBIE AMHUHOKHCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYphl OENKOBON MOJEKynbl (TepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUUHAS
CTPYKTypa). XuMHUECKue CBOMCTBa OenkoB. buonornueckue GpyHKIMMu 6EIKOB.

depMeHTHI — OHONOTHYecKHe KaTanu3aTtopbl. CTpoeHue (GpepMeHTa: aKTUBHBIN IIEHTP,
cyoctparHas cneunpuyHoctb. Kodepmentsl. Burtamunsl. Otriauuus QepMEHTOB OT
HEOPraHUYECKHX KaTalu3aTOpOB.

VYraeBoasl: MoOHOcaxapuIsl (TJHOKO3a, pubo3a W Je30KCHpH003a), aucaxapubl
(caxaposza, JmakTo3a) W ToJUcaxapuabl (Kpaxmam, TIIMKOTeH, IeNIoio3a). buonorundeckue
(GYHKIIUH YTTIEBOIOB.

Junuasl: Tpurauuepuasl, docdomunuasl, crepouasl. ['mapodunbHO-rHIPODHOOHBIE
cBoiicTBa. bruonornueckue ¢yHkumu nunuaoB. CpaBHEHUE YIJIIEBOJOB, OEJIKOB U JIMIIHIOB
KaK MCTOYHHKOB YHEPTHUHU.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotunbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenme m ¢ynxinuum PHK. Buast PHK. AT®:
CTpOeHHUE U (QYHKIIHU.

Huronorus — Hayka o kietke. Kiierounas teopusi — npumep B3aUMOJECUCTBUS UAEH U
(hakTOB B HAyYHOM MO3HAHUHU. MeTO/IbI H3y4EHUS KIECTKH.

Knerka kak menoctHas >xuBas cucreMa. OOmue MpHU3HAKUA KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekynbl JIHK kak reneTnueckuit anmapar, cucreMa CHHTe3a Oenka.



Tunsl kieTok: sykapuoTHdeckass U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHUECKOM KieTku. Kierounas crenka Oaktepuil. CTpoeHHE SYKapUOTHYECCKOM
kJeTkd. OCHOBHBIE OTIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAJINKC, UX (PYHKIIHH.
[InazmaTnueckass memOpaHa, e€ cBoicTBa U (GyHkuuu. lluTomnazma u e€ OpraHouabl.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar [onbIkKu, JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUHU, Iactuabl. [Ipoucxoxnenue
MUTOXOHJpHUI ¥ mnacTua. Bunel minactun. HememOpaHnHble OpraHOUIbl KIETKH: pruOOCOMBIL,
KJIIETOYHBIA LEHTp, LEHTPUOIM, PECHUYKH, XKIYyTUKH. DyHKIMM OpPraHOHUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: siaepHas o000J0YKa,
KapuoIlIa3Ma, XpOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, J[x. YorcoH,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIE».

Tabnuet u cxemsl: «llepuoanueckas Tabiniia XUMHYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJBbl BOJbI», «buocunres Oenka», «CTpoeHue Moiekynsl Oenka», «CTpoeHue
dbepmenta», «Hykiennossie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
JYKapUOTHYECKOW KIIEeTKH», «CTpoeHue >KUBOTHOW KIETKW», «CTpOeHuEe pacTUTEIbHON
KJIETKN», «CTpOEHHE MPOKAPUOTHUUECKON KIEeTKN», «CTpoeHHE siipa KIETKH», «YTJIEBOAbI»,
«JInmmapey.

O6opynoBaHue: CBETOBOM MHKPOCKON, 00OpYyJIOBaHKE sl MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUi, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopnass pabota No 1. «/3ydyeHue KaTalTUTHYECKOW AKTUBHOCTH (epMeHTa
KaTasasbly.

JlaboparopHasi pabora Ne 2. «M3yueHUe CTpOEHUS KIETOK PACTCHUM, KUBOTHBIX U
OaxkTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U uX OMHCAHHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMusAius (MIacTHUYECKUid OOMEH) U
JTUCCUMUIIALUS (PHEPTreTUUECKUd OOMEH) — JIB€ CTOPOHBI €IMHOIO IMpoliecca MeTabonn3ma.
Ponb 3aK0HOB cOXpaHEeHUS BELIECTB M SHEPTUU B IOHUMaHUU MeTabonu3ma.

Tunbl oOMeHa BelecTB: aBTOTpodHBIN U rereporpodHbIil. Ponb pepmenToB B 00MeHe
BEILIECTB U MPEBPAIICHUHU SHEPTUU B KIIETKE.

®dorocunte3. CBeroBas U TemHOBas (a3bl ¢GoTocuHTe3a. Peaknuu ¢doTtocuHTE3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HadeHHe (GOTOCHHTE3a A >KM3HM Ha 3emie. BrusHue
yCIOBUH cpeaibl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMocHHTe3. XEeMOCHUHTE3UPYOIIe 0akTepuu. 3HaueHUE XeMOCHHTE3a JIJIsl )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmierniieHue BeIeCTB, BBIACIECHUE U
aKKyMyJIMPDOBaHHE DSHEPTUM B KIETKE. OTambl DJHEprerudeckoro oOMeHa. [ mukomms.
Bbpoxenue u ero Buabl. KucinopogHoe okucieHue, Win KIeToyHoe abixanue. OKUCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakiiun matpuyHoro cuntesa. ['enermueckas uHdopmauus u JAHK. Peanuzanms
TeHeTUYECKOW nHpopMaluu B kKieTke. ['eHeTnyeckuit Koa u ero cBoiicTBa. TpaHCKpUIIIHS —



MatpuuHblii cuHTe3 PHK. Tpancnsmus — OwocwHTe3 Oenka. OTambl TPaHCISAIUU.
KoaupoBanue amunokucior. Pons pubocom B OuocuHTese Oenka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
NBanoBckuii). OcoOEHHOCTH CTPOEHUS W >KM3HEHHOIO LHMKIa BUPYcoB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX U  YEJIOBEKa, BbI3bIBAEMBbIE BHUpycaMmH. Bupyc
nMmmyHoaedunura denoBeka (BHUY) — Bo3Oymurtens CIIMJla. OGpaTHas TpaHCKPHIIUA,
peBeprasa u unTerpasa. [lpodunaktuka pacrpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuer u  cxembl: «Tumbl  nutanus», «Metabonmusm», «MHUTOXOHIPUY,
«DHepreTuueckuii ooMen», «Xmaopomiacty, «Porocunre3y», «Ctpoenue JJHK», «CtpoeHue
u (yHkumoHupoBanue TreHa», «Cunre3 Oenka», «['‘eHermyeckuil koa», «Bupycsn,
«bakrepuodarn», «CtpoeHue u >xku3HeHHBIM 1mkia Bupyca CIIMJla, Oakxrepuodaray,
«Penmukanus [JJHK».

ObGopynoBanue: wmoxaenu-ammukanuu — «Yasoenne JIHK w  Tpanckpummusy,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslif 1y, WM KU3HEHHBIM LUK KiIeTku. MuTepdasza u muros. I[Iporeccsl,
nporekaromue B uHTepdase. Permnmukanus — peakuus Matpuunoro cunre3a JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[UIJITOUIHBIA U TallJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U WHAMBUAYAJILHOTO
Pa3BUTHUSI OPTaHU3MOB.

Henenne kierku — muto3. Cranguum muto3a. [Ipomeccsl, nmpoucxondiiue Ha pa3HbIX
CTaAMUSAX MUTO3a. buoiornueckuii CMpICII MUTO3A.

[IporpamMmmupyemas rubenb KIETKH — allonTo3.

@opMbl pa3MHOXKEHHS OpraHuU3MOB: Oecrmojoe U TmosioBoe. Bunbl Oecronoro
Pa3MHOXKEHHUS: JIeJICHHEe HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHUE,
BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTOIOTO.

Meiio3. Ctagun meio3a. [Ipoueccsl, npoucxoasmye Ha ctaausx meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC ¥ 3HaUEHUE MEH03a.

I'amerorenes — mporecc 00Opa30BaHUSA TOJOBBIX KJIETOK Yy JKUBOTHBIX. [lojoBbIe
JKele3bl: CEeMEHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3oup, siflIeKIeTKa) — cHepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaro3ou1oB. OmnonoTBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTeHe3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Ortanbel SMOPUOHANBHOTO PAa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYJISIIHS,
opranorenes. IlocTomMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBLHOTO PAa3BUTHUSA:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHUsS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! u cxeMbl: «@OpMBI pa3MHOKEHHUS OPTaHU3MOBY, «/[BoitHOE OIII0I0TBOpEHNE
y IBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXEHHE pacTeHHil», «JleleHne KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN UK,
«Permmmukanua JJTHK», «Muroszy», «Meio3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes
y MIIEKOTIUTAIOLIUX U YeI0BeKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».



O6opynoBanue: MEKPOCKOI, MUKpoTpenapaTbl «CriepMaTo30u/ b MIEKOTUTAIOIIETOY,
«slineknerka miekonuraromeroy, «KapuokuHes B KIETKaX KOpelIka JyKa», MarHUTHas
Moeb-anruukaus «/lenenue knetku», monens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlabGopaTtopHnas padota Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTukW. Mcropusi pa3BUTHUS TEHETUKH. PoOib LUTOIOTHM M
SMOPHOJIOTUM B CTAHOBJICHWM TE€HETUKH. BKiam pOCCHMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHEeTUKH (THOpPUIOJIOTMYECKUH, IUTOTCHETHYCCKUH,
MOJICKYJIIpHO-TeHeTHUeCcKkui).  OCHOBHBICE = T'CHETHMYECKHE  TOHATHA. | eHeTmueckas
CHMBOJIMKA, UCTOJIb3yeMas B CXEMax CKpPEIMBAaHUM.

3aKOHOMEPHOCTH  HACIEIOBAaHUSl TPU3HAKOB, yCTaHOBIEHHbIe [. Menaenem.
MonHoruOpuaHOe CKpelBaHue. 3aKOH €IMHOO00pa3us THOPUAOB IEPBOTO IMOKOJCHUS.
[IpaBuio noMUHUpOBaHUS. 3aKOH pacUICIICHUs NPU3HAKOB. ['MIOTEe3a YUCTOTHI TaMer.
[TonHOE ¥ HemoJHOE JOMUHUPOBAHUE.

JluruOpuaHOoe CKpelIMBaHUE. 3aKOH HE3aBHCHMOIO HACJICJAOBAHHUS TMPH3HAKOB.
[{uToreHeTn4eckre OCHOBBI JUTHOPHUIHOTO CKPEIIMBAaHUA. AHAIH3UPYIOUIee CKPEIUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs1 ONIPEICTICHUSI TeHOTHIIA OCOOH.

CuerieHHOe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjieHHOMY
HacjeA0BaHUIo reHoB. HapylieHue clienieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAeleHHe 1ojia. AYTOCOMBI U IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TreTeporameTHbie opraHu3Mbl. HacnegoBaHue MpH3HAKOB,
CIEIJIECHHBIX C IIOJIOM.

U3menunBocTh. BHabl M3MEHUYMBOCTH: HEHACHIEACTBEHHAsA W HaciencTtBeHHas. Poib
Cpenbl B HEHACICJICTBCHHOW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIMOHHOM
W3MEHUYMBOCTU. BapuanmoHHbI psil ¥ BapualMoHHas KpuBas. Hopma peakiuu npuszHaka.
KonnuecTBeHHbIE M KaueCTBEHHbIE TMPU3HAKM M UX HopMa peakuuu. CBolcTBa
MOAU(PHUKAITIOHHON U3MEHUHUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYeCcKas, W3MEHYHBOCTb. KomOunnaTuBHas
W3MEHYMBOCTh. Melo03 M TMOJOBOM MpOIleCC — OCHOBa KOMOMHATMBHOW H3MEHYMBOCTH.
MytannoHHas U3MEeHUMBOCTh. Kiaccudukanus MyTanui: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa M IpUYUHBI MyTaluii. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHUYECKUX
pAIOB B HaciueACTBEHHOM n3meHunBocty H. M. BaBumnosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU YEJIOBEKA:
TeHeaJOTHYeCKUil, ONM3HENOBbI, HIUTOTEHETHUYECKUH, OMOXMMHUYECKUH, MOJEKYISIPHO-
reHeTuueckuid. COBPEMEHHOE OMpEe/IEeIeHUE TeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHue, B ToM uncie ¢ nomoiuisto [11[P-ananu3a. HacneacTBennbie 3a00neBaHus
YyeloBeKa: TEHHble OoNle3HH, OONEe3HH ¢ HACIeACTBEHHONW MPeapacioyioKeHHOCTHIO,
XpoMocoMHble Oone3nu. CoMaThdyeckue U TeHepaTUBHbIE MyTaluu. CTBOJIOBBIE KJIETKH.
[MpuHIMIBl  340pOBOTO  O0pa3a IKU3HU, JUATHOCTUKU, TMPOPWIAKTUKH U  JICUYCHHS
TeHETUYSCKUX OoJe3HE}d. Menuko-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HaueHHne
MEIWIIMHCKOW TEeHEeTUKH B TPEJOTBPAIICHUH M JICYCHWU TEHETUYECKHX 3a0o0NeBaHUM
YyeJI0BeKa.

JdemMoHcTpanum:

[optpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmumer 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHHE M €ro I[HUTOTeHeTHYecKas
OCHOBay, «3aKOH pacUICIUICHUS U €r0 LUTOr€HETHYECKasi OCHOBA», «3aKOH YMCTOTHI FaMeT,



«durubpunnoe ckpeuBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUSY,
«Meno3y, «B3zauMoaeHCTBUE aJUICIbHBIX TE€HOBY», «l['€@HEeTMYEeCKHe KapThl PaCTCHHIA,
YKUBOTHBIX M 4eJOBeKay, «I eHeTuka noia», «3aKOHOMEPHOCTH HACJIEJOBAHUs, CLIETUIEHHOTO
¢ nonom», «Kapuorunmbsl uegoBeKa M KUBOTHBIX», «Buabl  M3MEHUHMBOCTNY,
«MoaudukanmonHas U3MEHYUBOCThY, «HacnenoBanue pesyc-dakropa», «['eHetnka rpymnmn
KpoBW», «MyTallMOHHAs1 U3MEHYUBOCTb.

O6opynoBanue: Mojaenu-anmiukauuu «MoHOruOpuaHOe cKpeuuBanuey, «Hemnomnnoe
JOMUHUpOBaHUE», «J{urubpuaHoe ckpemuBanuey, «llepekpéct XxpomMocom», MUKPOCKOI U
Mukpornpenapar «Jlpo3oduna» (Hopma, MyTtauud (GOpMbl KpPBUIBEB U OKpAacKd Tena),
repOapuii «I'opox MOCEeBHOMY.

JlaGopaTropHble H IpaKTUYecKue padoThbl:

JlaGopaTopHnas pab6ora Ne 4. «M3yyeHue MoOAM(PUKAIMOHHOW HW3MEHYHBOCTH,
IIOCTPOEHHUE BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI».

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecC. 3apokKACHUE CEJEKIIUU U JoMecTUKanusa. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOr00Opasusi KyJabTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CEJeKIIMU. MacCOBbIM 1 MHIWBUIyaTbHBI OTOOPHI B CEIEKIIUU
pacteHuid © KUBOTHBIX. OIlLlEHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE CKpEIMBaHUE —
uHOpuuHT. Yncras nuaust. CKpelrBaHue YUCThIX TUHUM. ['eTepo3uc, uinu rubpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauur. OtganénHas ruOpuauzanus U e€ yCrlexu.
HckyccTBeHHBIM MyTareHe3 M MOJy4YE€HHUE MOJUIUIOUI0B. JIOCTHIKEHHUS CeIeKIMU pacTeHUl,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHas MHXKEHepHs. OTamnbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenusix opranusmon. Knerounas umxenepus. Kinerounsie
KYJIbTYpBI. MuKpOKIIOHaIbHOE pa3MHOXEHUE pacTeHui. KionupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U 3TUYECKHE
npo6iembl. MO — reneTndeckut MOAUGPUIIIPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuier u cxeMbl: kapta «L{eHTpBl TPOUCXOKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoapl TOMamHUX JKUBOTHBIX», «CopTa KYJIBTYpHBIX pacTEHUI,
«Otnanénnas rudpuamsamus», «Pabotel akamemuka M. @. HBanoBaw, «llonummonnusy,
«O0BeKTH OnoTeXHONMOTUNY, «KiIeTouHbIe KyIbTyphl U KIIOHUpOBaHUeY, «KoHCcTpynpoBaHue
U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYIISDKU TUIOI0B U KOPHEIUIOJAO0B JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035CTBEHHBIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypcusi «OCHOBHBIE METOJIBI U IOCTHKEHHUS CENIEKIIMM PACTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIHITATENBHBIN YIaCTOK, B TEIUTMYHOE
X035ICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».



11 KITACC

Tema 1. DBoJIOLIMOHHAS OUOJIOTHSA.

[IpennocslIku BOZHUKHOBEHHUS BOJIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTO B Ouojoruu. BiansiHue 3BONMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenscTBa dBomonuu. llameoHTonorndeckue: Mocien0BaTEIbHOCTD IOSBICHUS
BUJOB B IIAJICOHTOJOIMUYECKOW JIETONHUCH, IepexoiHble (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJACTBA U PA3JIN4Us SMOPHOHOB pa3HbIX BHUJIOB T03BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHBbIC, PYAMMEHTApHBIE OPIaHBI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMUYECKUX ITyTeHl y BCEX OpraHU3MOB.

OpomonmonHas teopuss Y. JlapeuHa. [Ipennoceuiky BO3HMKHOBEHHUS IapBHHHU3MA.
JIBIOKyILlIMEe CHJIbl SBOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MIpU
OrPaHUYEHHOCTH PECYpCOB, HeoNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus Bosorun (CTD) u e€ 0CHOBHBIE IOJOKEHHUS.

Muxkpossomntonus. [Tonmynanus kak eIMHULA BUAA U DBOJIIOLUN.

JBrkyie cuiibl ((akTopbl) HBOJIIOLUKM BUIOB B MpUpoae. MyTallMOHHBIN Mpolecc u
KOMOMHATHBHAs W3MEHUYMBOCTb. [lomynsuuoHHble BOJMHBI U Jpeld reHos. M3zomsanus u
MUTpaLUs.

EcrecTBenHbIil 0TOOp — Hanpasistomuil Gaxkrop 3Boironuu. GopMbl €CTECTBEHHOI'O
orbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbTaT  3Boiouuu.  [Ipumepsr
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopdo3bl U HAMO0AAANITALUH.

Bun u Bupoo6pasoBanue. Kpurepun Buzma. OcHOBHBIE (OpPMBI BHI000pa30OBaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

MaxkposBosronust. @opMbl 3BOSIIOLUY: (puieTHYecKas, AUBEPreHTHAs, KOHBEPreHTHAs,
napasienbHas. HeoOpatuMocTh 3BOMTIONNN.

[IponucxoxkaeHne OT  HeCHENMAIM3UpPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crienanu3anns. AganTuBHas pajnuanus.

JdemoncTpanum:

IToprpetsr: K. JInunnen, XK. b. Jlamapk, Y. {lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuupel u cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apOoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl O0OpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennsiit  0T60p», «MHOroobpaszue copToB pacTeHuil», «MHoroobpasue Mopox
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  H3MEHYMBOCTB»,  «ApPOMOPGO3bI»,
«Manoanantanuny, «O0mas nereHepanusy, «JBrkymue cuisl 3Boaonun», «Kapra-cxema
Mmapuipyta nyreuectsus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «lIpucnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIAMHM OKpackKH, Habop
IUIO/IOB M ceMsiH, KoJuteKuus «IIprumMepsl 3aIUTHBIX PUCTIOCOOIEHHH Y dKUBOTHBIX», MOJEIH
«OCHOBHBIE HaIpaBJICHUS HBOJIOLMMU», 00bEMHas Mojenb «CTpoeHHE TOJIOBHOI'O MO3ra
IT03BOHOYHBIX .

buoreorpaduyeckas kapra mupa, KojuleKuus «DOpMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHuil», Moxaens ammmkamus «llepekpéct Xpomocom», BIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMoro», «Pa3putue JArymKku», MUKponpenapat «Jpo3oduiar
(HOpMa, MyTaluu (GOPMBI KPbUIEEB U OKPACKH TENA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.



JlabopaTopHass pabora Ne 2. «OmwmcaHue NTPHUCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayyHbple = NpEACTABIEHUS O 3apOKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTeHHBI CHHTE3 OpraHMYeCKHX BEIIECTB U3 HEOPraHUYECKUX. ODKCIepUMEHTaIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Boitouuu. HauanmpHble 3Tambl OHMOJIOTMYECKOW 3BOJIOIUH.
I'mnoresa PHK-mupa. ®opmupoBanwe MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE
npotokyieTku. llepBrle KineTkn u ux 3Boronusa. @opMUpPOBAaHME OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie 1o spamM U nepuomam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [lanmeo3oiickas spa u e€ mepuoabl: KEMOPUIMCKUN, OPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, TIEPMCKHU.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ipl: MajJeoreHOBbI, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KiumaTa U reoJIoTHYecKuX IporeccoB. OCHOBHBIE 3Talbl HBOIIOLUN
PaCTUTENBHOTO M KUBOTHOrOo Mupa. Apomopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOoro Mupa Kak oOTpaxkeHue 3Bojrouuu. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororese3a. CXOJCTBa W pa3Inyuuid
YeJI0BEKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.

JBwxymme cunbl ((hakTopbl) aHTpororeHesa. HacneacTBeHHas HM3MEHYHUBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 »KU3HU, HW3TOTOBIEHHE OpYyIUd Tpyna,
MBIIICHUE, PEYb.

OCHOBHBIE CTa/IUU U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKU, YETOBEK yMEIbIil,
UYenosek mnpsamoxomsaumii, YenoBek HeaHJepTaibCckuid, YemoBek pasymublidi. Haxonku
HCKOMAEMBIX OCTaTKOB, BpeMsl CYIIECTBOBaHMS, OOIACTh pPacCHpOCTPaHEHUS, OOBEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

UYenoseueckre packl. OCHOBHBIEC OOJBIIIHE paCchl: €BpOTeOnHAas (eBpaszuiickasi), Herpo-
aBcTpajougHas (PKBaTOpUAbHAsA), MOHToJoWIHAs (a3uaTCKO-aMepUKaHCKas). YepTol
MPUCTIOCOOJICHHOCTH TMPEICTABUTENCH YEeNOBEUYECKHX pac K YCIOBHUSM CYIIECTBOBaHHUS.
EnuncTBO uenoBeueckux pac. Kpurnka pacuzma.

JdemoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Musep, I'. Opu, Y. /lapsus.

Tabmumer u cxemsl:  «Bo3nukHoBeHne ConHeuHOM  cucTembl», «Pa3BuTtne
OpraHuYecKoro Mupay, «PacturenbHas kietkay, « KuBoTHas kietka», «lIpokapuoruyeckas
KJleTKay, «COBpEMEHHAasi CUCTEMa OPraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEpT
CTpOCHHMS  4YeJOoBeKa W  YeJIOBEKOOOpa3HBIX  00e3bsH»,  «OCHOBHBIE  MecTa
MaJICOHTOJOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO 4YeNOBEKa», «/lpeBHeilline moam»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE JTI0IN», «HeT0BEYECKHE PACh».

O6opynoBanne: mynsoku «l[IpoucxoxkaeHune denoBeka» (OIOCTHI aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HEeaHAepTalblla, KPOMAaHBOHIIA), CIENKHA WM H300pKEHUS KaMEHHBIX
opynuii IepBOOBITHOTO YelloBeKa (KaMHHU-YOMIIEPhI, pyOuia, ckpebiia), TeOXpOHOIOTHYeCKast
Tabnuia, KoJeKus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «/3yueHne UCKOMAEMbIX OCTATKOB PACTEHUI M JKUBOTHBIX
B KOJUIEKLIMSIX).

DKCKypcusi «IBONIOIUS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIN
WJIU KPaeBeIUECKUN My3€eil).



Tema 3. Opranusmbl 4 OKpY KaloLias cpejaa.

OKOJIOTHSI KakK HayKa. 3aJadyd M pas3jelibl 3KOJIOrMH. MeToabl 3KOJIOTMYECKHUX
HCCIeA0BaHUN. DKOJOTHYECKOEe MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWsl  OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, I[IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonorudeckue dakropsl. Knaccuduxamus skonoruueckux HpakTopo: abUOTHUECKUE,
OMOTHYECKHE U aHTpOonoreHHbIe. J{eficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBbI.

AbGuotnyeckue (QaxkTophl: CBET, TeMIEparypa, BIaXHOCTb. doTonepuoausm.
[IpucnocoOnenus opraHu3MoB K JEHCTBUIO abHoTHYeckuX QakTopoB. buomornyeckue
PUTMBI.

buotnueckue ¢akropel. Buabpl OHOTHYECKHMX B3aUMOJEHCTBUMN: KOHKYPEHLHUS,
XHUIIHAYECTBO, CcUMOMO3 U ero Qopmel. [lapazutusm, Koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEUTpaln3M. 3HauCHUE
OMOTHYECKMX B3aUMOJEHCTBUN Uil  CYHIECTBOBaHHUS OpPraHM3MOB B  IPUPOTHBIX
CcO00IIeECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MNoNyasiuud. OCHOBHBIE IOKA3aTENM MOIYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauusa. [{uHamuka
YUCJICHHOCTHU MONYJISALUU U €€ PEeryIsiiusl.

JdeMoHcTpamum:

IToptpetsl: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmumer u  cxembl: kapta «[Ipupomnbie 30HBI 3emmm», «Cpensl OOUTaHHS
opranusmoBy, «Dortonepuoauzm», «llomynssuun», «3aKOHOMEPHOCTU POCTAa YHUCIEHHOCTHU
nonyisiiuu uHpy3zopun-Tyenskuy, «llumessie nenm».

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

JlaboparopHuas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHHM M3 Pa3HBIX
MECT OOUTaHUSI.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «llomcyér mIOTHOCTHM MOMYJSAIUI pa3HBIX BHIIOB

pacTeHum».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmectBo  opranu3mMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a:  BHJIOBaf,

IIPOCTpaHCTBEHHas, Tpoduueckas (rnumieBas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IloHsTHe 00 3KOCHCTEME M OMOreoleHo3e.
@DyHKIIMOHANbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BeliecTB W MOTOK 3HEPrHUM B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menu M cetd. OCHOBHBIE IOKAa3aTeNM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHUS. DKOJOTHYECKUE MUPAMHJIbI: MPOIYKIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTD, CaMOperyisiius, pazsutue. Cykieccus.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOcHCTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3kocucTeMsl. buonoruueckoe n
XO03sICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢dakrop  ycroiumBoctH  3kocucteM.  CoxpaHeHue
OMO0JIOrNYEeCKOro pazHooOpa3us Ha 3emIie.

Yuenue B. U. Bepranckoro o 6uochepe. I'panuipl, coctaB u CTpykTypa 6mocheps.
XKusoe BemiectBo u ero ¢pyHkuuu. OcodbeHHocTH OHOchepbl Kak r100anbHON IKOCHCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBSA3b B OHocdepe.

KpyroBopoTs! BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpONOreHHblE H3MEHEHUsT B Oumocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.



CocymiectBoBaHue npuponbl U uyenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpaszus Kak
OCHOBa yCTOHYHMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO YIPABICHHUS MPUPOIHBIMU
pecypcamu U UX Hcnoib3oBanue. JlocTuxkeHust OMOJIOTUN U OXpaHa IPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuer u  cxembl: «[lumessie wnenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojoruueckas nupamuaay, «buocdepa u
YeloBeK», «IJKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOIO Jecay,
«buoueno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBHS Ha
npupoay», «BakHelIne MUCTOUHUKH 3arpsi3HEHUs] BO3JyXa U T'PYHTOBBIX Boa», «llouBa —
BaXKHEiIIas cocTaBisitomas Ouocdepb», «DakTopsl nerpaganuu mousy», «llapHUKOBBIN
ahdexT», «DakTOphl PATUOAKTHBHOTO 3arpsi3HEHUs Ouocdepsl», «OOmas CcTpykTypa
ouocdepnr», «PacmpocTtpanenue >xku3Hu B Ouochepe», «O30HOBBIM SKpaH Omochepbl»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».

O6opynoBanue:  Mojenb-aniuikkanus  «TunuyHble  OMOLIEHO3BI»,  Trepbapuit
«PacturenbHble  cooOmiecTBay, Koiiekiuu «buoneHosy», «Bpemutenu BakHEMIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuu U KOJUIKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKANIME K pPa3HbIM SKOJOTHYECKMM TpyIliaM OJHoro Buaa, KpacHas kHura
Poccuiickoit ®@eneparuu, U300paKeHHs] OXPaHSIEMBIX BHJIOB PACTCHHH U JKUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCS TpPeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NTMYHOCTHBIX pe3yiabTaTOB OCBOCHMs Ipeamera «buoorus» BblAEICHbI
CIIEAYIOIIME COCTABJIAIOLIME: OCO3HAaHME OOYyYaroIMMUCS POCCUIICKOW TIpa)kJaHCKOU
UACHTUYHOCTU — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOINPEAEICHHUIO,
HaJIMYMEe MOTHMBALMU K OOyuYeHHIO OMOJIOTMH, LIEJECHANPABICHHOE PAa3BUTHUE BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPHYECKUX TpPAaJULMN
pa3BUTHs ~ OMOJIOIMYECKOrO  3HAHMSA, TOTOBHOCTH W  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaTbCS B CBOEH JEATENbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH,
IPUCYLIUMH  CUCTEME  OMOJIOTMYECKOTO  00pa3oBaHMs, HaJU4HWE  SKOJOIMUYECKOTrO
IIPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LI€TIH U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Ipeamera «buonorus» 1oCTUrarTCs B €AUHCTBE
y4eOHOI U BOCIIUTATEIbHOM JI€ATEILHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCHMCKUMHU
COLMOKYJIbTYPHBIMH, HICTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU
B 00lIecTBE MTPaBUJIAaMHU M HOPMaMH HOBEJCHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMUS,
CaMOBOCIIUTaHMsI U CAMOPa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MMO3UIMU JTMYHOCTH, MaTPUOTU3MA,
YBAKEHMsI K 3aKOHY U IIPABOIOPSIKY, YEJIOBEKY TPY/Aa U CTapIlIeMy ITOKOJICHUIO, B3aUMHOI'O
YBAKEHMsI, OEpEeKHOro OTHOLIEHMS K KYJbTYpHOMY HAcI€IUI0 M TPagULUiIM
MHOT'OHAIMOHAJIbHOTO Hapoa Poccuiickoit denepanyu, npupoae U OKpyKarolei cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4yeOHoro mnpeamera «buonorus» IOJKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTpEHHEH TNO3MLMEH JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpPUEHTAlUi, IO3UTHBHBIX
BHYTPEHHUX YOEXIEHMH, COOTBETCTBYIOIIMX TPAAULMOHHBIM IIEHHOCTSAM POCCUICKOTrO
o0111eCTBa, pacIIUPEHUE )KU3HEHHOTO OMbITA U OMbITA JIEITETLHOCTH B IPOLIECCEe pealn3aluu
OCHOBHBIX HalpaBJIeHUH BOCIIMTATEIBHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOH TO3ULUU OO0ydarolerocs Kak aKTHBHOIO H
OTBETCTBEHHOT'0 WJIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HaHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOsA3aHHOCTEH, yBa)KCHHME 3aKOHA U
MIPAaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON JEATEIBHOCTH IPU CO3/JAaHUM Yy4eOHBIX
MIPOEKTOB, PELICHUH Yy4YeOHBIX M IO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH OHOJOTMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENENATh COOCTBEHHYIO MO3HUIMIO I10 OTHOLIEHHIO K SIBICHHUSIM
COBPEMEHHOW KHU3HU U O0BACHATH €€;

YMEHUE YYMUTHIBATh B CBOMX JIEHCTBHAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMU YOSXKIEHHSIMM, KYJIbTYpHBIMH UIEHHOCTSIMH U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATEIBHBIX W HCCIENI0BATEIbCKUX 3a]1a4, YBAKUTEIHHOI'O OTHOIIEHHS K MHEHHIO
OIMTOHEHTOB MPU 0OCYXkJIEHUH CITIOPHBIX BOIMPOCOB OMOIIOTHYECKOTO COJIEPKaAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM eATETHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPAKIAHCKOW HWACHTUYHOCTH, TATPUOTU3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoaMHON, ropAoCcTH 3a CBOM
Kpai, cBOr PonnHy, CBOIl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIMI0 M MaMITHUKAM IPUPOJIBI,
JNOCTHKEeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX Y4YEHBIX B CTAHOBJCHHE U Pa3BUTHUE
OMOJIOTUM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB MPUPOJBI, B KHU3HU
YeJl0BeKa U COBPEMEHHOI0 OOIIECTBA;

uaeitHas  yOeKIEHHOCTb, TOTOBHOCTb K CiIyXeHuro U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro CyIb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE pEIlICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIUTENSM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHSATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C TPALULUSMU
Haposi0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

[MOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUSA KUBOM MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauyecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHHMS, G(OpPMHPOBAHMSA KYJbTYPbl 3/A0POBbS U
IMOIHOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHWE M pealu3alus 30pOBOTO U Oe3omacHOro obpasa >XKU3HH (370pOBOE
MUTaHUE, COOJIO/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXKHUM 3aHATUI
U OTHbIXa, peryiaspHas Qu3nudyeckas aKTUBHOCTb), OEpPENKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUECKOMY 3JI0POBBIO;

MOHMUMAaHWE I[IEHHOCTH NPaBUJ HMHIUBUAYATHHOTO M KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHWE TIOCTIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIEHHS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTHMBHOM  JICSATENIBHOCTH  TEXHOJIOTMYECKOM M  COLMAJIbHOM
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BHITIOTHATH
TaKyl0 JIeSITeIbHOCTD;

MHTEpPEC K pa3snudHbIM chepaM npoPecCHOHANBHON AesITeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp Oyaymielt mpodeccuu U pearn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHIO M caMO00pa30BaHUIO Ha MPOTSHKEHUH BCei
KU3HH;

7) 3K0JIOTMYECKOT0 BOCIINTAHUSA:

AKOJIOTHUECKH IIeJiecoo0pa3Hoe OTHOIIEHHE K TMPUPOAE KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUS;

MOBBIIIIEHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;



OCO3HAHHE TII00ATFHOTO XapaKTepa KOJOTHUECKUX TPOOJIeM U ITyTel UX PEeUICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaCMbIe IMPH H3YyYCHUU OHOJIOTMW 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobmroeHne mpaBWII IOBEJICHHUS B MIPHUPO/IC, HATIPABICHHBIX Ha COXPAHCHUE PAaBHOBECHUS B
IKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHCTEM, OMOChEphl);

aKTUBHOE HETPUATHE NCHCTBUHN, MPUHOCSIINX BpEa OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHHUE IPOTHO3UPOBATH HeOIaronpusITHBIC IKOJIOTHYECKUE MIOCJICICTBHSI
MPEIIPUHIMAEMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOTO SKOJOTUYECKOTO MBIIIICHHS, YKOJOTUYECKOH KYJIbTYpPBI, OIBITA
JESITeTbHOCTH JKOJOTHYECKOW HAINPaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMH B
M03HABATEIBHOW, KOMMYHUKATUBHOW M COIMAJILHON IMPAKTHKE, TOTOBHOCTH K YYacCTHIO B
MPAKTUYECKOHN JIeATEIILHOCTH SKOJIOTHUECKOW HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKME  SI3BIKOBOM M  YMTATEIbCKOW KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXTy JTFOJIBMU M MO3HAHUS MUPA;

MMOHUMAaHKE CICIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO  MBIIUICHUS, CO3JAaHUM IEIOCTHOTO MPEJCTaBICHUS 00
OKpY)KalollleM MHpE KaK O CIUHCTBE INPUPOJbI, 4YeJIOBEKa M OOIIecTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JUII  COBPEMEHHOW IMBUIIM3ALINU:
OoOCCIIeYCHUsT HOBOTO  YPOBHS  Pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCICKTHBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOJIEMBbI PA3BUTHS YEJIOBEYESCTBA, TIOUCKA
nyTedl BbIXOJa W3 MIOOAJIBHBIX SKOJIOTMYECKHX NPOOJeM M OO0eCleYeHHUs Iepexoja K
YCTOMYMBOMY pa3BUTHIO, PAIlMOHAILHOMY HCIOJb30BAHUIO MPUPOIHBIX PECYPCOB U
(hOpPMHUPOBAHHIO HOBBIX CTAHAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OWOJNOTHYECKUX 3HAHWNA B LEJSAX MOBBIIICHUSI
o0mmeil  KymnbTypbl, €CTECTBEHHO-HAyYHOM TPAaMOTHOCTH, KaK COCTaBHOM  4YacTH
(GYHKIIMOHATFHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii TPH U3y4YEHUN OUOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHMS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4YyaeMble 3HAHUS MJS aHamu3a M OOBACHEHUsS SBJICHHMA
OKpPYKaoIlIero MUpa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHE JelnaTh 00OCHOBAaHHBIC
3aKJIIOUYEHUs] Ha OCHOBE HAyYHBIX ()AaKTOB M MMEIOIIUXCS TaHHBIX C IEJNbI0 TOTy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHbHO HCIOJIh30BaTh OMOJOTHYECKUE 3HAHUS I PEUICHUS
Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAYYHOW AESITeNbHOCTHU, TOTOBHOCTh OCYILECTBISTH MPOEKTHYIO
Y UCCIIEJIOBATEIbCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUIO W CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUI MO OWUOJOTMH B COOTBETCTBUU C >KU3HEHHBIMH
NOTPeOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHUS yueOHOTOo npeaMeTa «buonorus» BKIOYAloT:
3HaYuUMBbIe i1 (OPMHPOBAHHMS MHMPOBO33PEHMSI OOYYAIOMIMUXCS MEKIUCIUILINHAPHbBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOUIUE 1IEJTOCTHOCTh HAyYHOW KapTUHBI
MHUpa U creuu(rKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,



SHEPTrHs, SBJICHUE, MPOLIECC, CUCTEMa, HAYYHBIH (DAaKT, MPUHITUI, THITOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCICIOBaHWEe, HAOIIOJCHHe, W3MEPEHHE, SKCIEPUMEHT W JIPYTUX),
YHHUBEpCaJIbHbIC Y4eOHbIC JIeHCTBHS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHbIC),
oOecrieunBaromue (GOpMHpPOBaHUE (PYHKIMOHAIBHOH TI'PaMOTHOCTH ¥ COIMAJIbHOMN
KOMIICTCHIIMH OOYyYaroIIUXCsl, CIIOCOOHOCTh OOYYarOMIMXCSl HCIOJIb30BaTh OCBOCHHBIC
MEXTUCIUILTHHAPHBIC, MEPOBO33PEHYCCKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS B
MO03HABATEIBHON U COIUAIILHON PAKTUKE.

MertamnpeaMeTHbIe pe3yiibTaThl OCBOCHHS MPOTPaMMBI CpeHEero o0miero oopa3oBaHus
JOJDKHBI OTPaXKATh:

Ogaaenne yHUBEPCAIBLHBIMH YY€OHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJUPOBATh M AKTyalIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

WCIOJIB30BaTh MPH OCBOCHUM 3HAHHWW MPHEMBI JIOTUYECKOTO MBIILICHHUS (aHAU3a,
CHUHTE3a, CPaBHEHUs, KiacCH(pUKAIMH, 0OO0OIICHHS), PACKPBIBATh CMBICT OHOJIOTHYECKUX
NMOHATUH (BBLACTATh HMX XapaKTepHbIC TPU3HAKU, YCTAHABIWBATh CBSI3U C JIPYTHMHU
TIOHSATHSIMH ),

OIIPENENIATh LENU JCSITCIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C MOCTABICHHBIMH IICIISIMH,

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS Ui OOBSICHEHUS (PAKTOB W SIBICHHH KHBON
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE paACCYXIeHHs (MHIYKTUBHBIC, ICIyKTUBHBIC, IO aHAJOTHH),
BBISIBJIAITh ~ 3aKOHOMEPHOCTH M TNPOTHUBOPEUUST B PAaCCMATPHBACMBIX  SIBJICHUSX,
(bOopMYIIHPOBATh BBIBOJIBI M 3aKIIFOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEIICTBA LIS MPEICTABICHHS CYIIECTBCHHBIX CBSI3CH
Y OTHOIICHUH B HM3y4aeMbIX OHOJOTMUYECKHMX OOBEKTaX, a TAKXKE IMPOTUBOPEYUH pa3zHOTO
poJia, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pEIICHUS TpoOJeMbl C Y4ETOM aHaiM3a HWMCHOIIUXCS
MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIUHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATEILCKHE TeHCTBHUS:

BIIQJIETh HABBIKAMHU  Y4eOHO-MCCIEIOBATENbCKOW U  TPOEKTHOW AESITeTbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB peIIeHHUS MPAaKTUYECKUX 3aJady, MPUMEHEHUIO pPa3IHYHbIX METOJIOB
MO3HAHUS;

WCIONIb30BaTh Pa3fUYHbIe BUABI JEATEIHHOCTH MO TOJYYCHHI0 HOBOTO 3HAHUS, €r0
WHTEpPIpETAINH, MTPeoOpa30BaHUI0 U MPUMEHEHUIO B YUeOHBIX CUTYallUSX, B TOM YHCIE TIPH
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TPOEKTOB;

dbopMUpOBAaTh HAyuYHBI THUI MBIIJICHHUS, BIAAETh HAY4YHOH TEPMHUHOIIOTHEH,
KIIFOUEBBIMH MMOHSATUSMU H METO/IaMU;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 337]a4l B 00Pa30BATEIbHON ACSITENLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTh MPUUMHHO-CIICICTBEHHBIE CBSI3M M aAKTyaJM3MpPOBATh 3aJady, BBIJIBUTaTh
TUMOTE3y €€ pelleHHs, HaXOAUTh apryMEHTHI /I JOKa3aTeNbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHHS 3aJayd pPe3ylbTaTbl, KPUTUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;



JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH IIeJICHANIPABICHHBIN TTOUCK MEPEHOCa CPEACTB U CIIOCOOOB NIEHCTBHS B
poeCCUOHAIBHYIO CPEy;

yMETh TIIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYID M TPAKTHYCCKYIO 00JIaCTH
JKU3HENCATCIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE HJEH, NpeJyiaraTb OPUTMHAJIbHBIC MOAXObl U PEUICHUS, CTABUTh
poOJIeMBI U 337291, JOMYCKAIOITUE AIbTEPHATHBHBIC PEIICHHMS.

3) padora ¢ ungopmanmeii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POPMAIUK (TEKCTE y4eOHOTO TTOCOOus,
Hay4YHO-TIOMYJIIPHOW  JUTEparype, OHOJOTMYECKHX  CJIOBApsAX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHAMM3UPOBaTh MH(POPMALMIO Pa3IMYHBIX
BUIOB W (GOpM TIPEACTABICHHS, KPHUTHYECKH OIEHHWBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUUBOCTD;

dhopMyIupOBaTh 3ampOChl U MPUMEHITh Pa3IMYHBIE METOJBI MPHU IMOUCKE U OTOOpE
Ouonornueckoi nHGoOpMaIuu, He0OXOAUMOH JIJIs BHIIIOJIHEHUS YU4eOHbIX 3a/1a4;

MPUOOPETATh OMBIT UCIIONIB30BAHMS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMAIBHYIO (QOpPMY MpEICTaBICHUS OHOIOTHYECKOMN
uHpopmanuu (cxeMsbl, rpaduKy, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpelCTBa HpuU padoTe ¢ OHUOIOrHuecKoi
nHpopMauel: TPUMEHATh XUMUYECKHE, (PU3MYECKUE U MAaTEMaTHYECKHUE 3HAKH U CHMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKJIATYpY, HCIOJB30BaTh M MpeoOpa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATISAHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHWUS M 3aIIUTHl HHPOpMAIMH, WHGOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

1) oomenne:

OCYIIIECTBIISITh KOMMYHHKAIIUM BO BCeX cdepax >XKHU3HH, AaKTUBHO YYacTBOBaTh B
JManore WM JUCKYCCHHM MO CYIIECTBY oOCykaaeMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUSI OTHOCUTEIBHO BBINOJIHEHUS NpeajaraeMo 3aJadyd, y4YUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTbH MO3UIIUN APYTUX YYACTHUKOB JUANIOTA WM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CPE/CTBA OOIIEHUS, MTOHMMATh 3HAUYEHHE COIHAbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4aTh
KOH(MIMKTHI U BECTH IIEPETOBOPHI,

BIIQ/IETh Pa3MYHBIMU CIIOCOOaMH OOIIEHHS U B3aUMOJICHCTBUS, TIOHUMATh HaMEepeHUs
JIPYTUX JIOAEH, MPOSIBIATH YBAXHUTEIHLHOE OTHOIIEHHE K COOECeTHHUKY M B KOPPEKTHOMN
dbopme hopMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C MCIOJb30BAHHEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHAasI AeITeJbHOCTh:

MOHUMATh M HMCHOJh30BaTh MPEUMYILECTBA KOMAHIHOW M WHAMBHIYAIbHOW pPabOTHI
MpH pEIIeHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNNoOBBIX (OpPM B3aUMOICHCTBUS MIPH PEIICHUH YIeOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOJKHOCTEHN Ka)KJA0I'0 WieHa KOJUJICKTHBA;

MIPUHUMATh 1I€JIM1 COBMECTHOM JIEesATENbHOCTH, OPraHU30BbIBATh M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENEIATh POJIU C YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KA4eCTBO CBOETr0 BKJIAJa M KaXJIOTO YYaCTHUKAa KOMAaHIbI B OOIIUi
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



npeJuIaraTh HOBBIE MPOCKTHI, OLIEHUBATH UIEH C MO3UIIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHUECKOE IOBCACHHE B Pa3lIMUHBIX CHUTYAIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOPaXKEHHUE, OBITh HHUIIMATHBHBIM.

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCITOJIb30BAaTh OMOJIOTMYECKHE 3HAHHS IS BBIABJICHHS TPOOJIEM W HMX DPEIICHHS B
’KU3HCHHBIX M YICOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTHYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKaxX IO OTHOIICHUIO K JKHBOM INPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIGHO ~ OCYIIECTBIIATh  IIO3HABATEIBLHYIO  JICATEILHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh W (OPMYIHPOBAaTh COOCTBEHHBIE 3a7aud B  0Opa30BaTEIbHON
JEATETBHOCTH M KU3HEHHBIX CUTYAIUSIX;

CaMOCTOSITENIHO COCTABIATh IUIAH PEIICHHUS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOXKHOCTEH M IIPEIITOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHAM;

PaCIIUPATh paMKH Y4e€OHOTO MPEAMETa Ha OCHOBE JIMUHBIX MTPEAOYTECHHH;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH ITPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHHIO M IPOSIBJICHUIO I[IMPOKOW OJPYIUIMH B Pa3HBIX
00J1aCTSIX 3HAHKHM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCHTh KOPPEKTHBBI B J€ATEIBHOCTD, OLIEHUBATH
COOTBETCTBHE PE3YJIHTATOB EIISM;

BJIaJICTh HAaBBIKAMH [IO3HABATENILHOM pe(IEKCHH Kak OCO3HAHMSA COBEPINAEMBIX
JEHCTBUIM W MBICIUTENIBHBIX IIPOIECCOB, WX PE3YJILTATOB W OCHOBAHMM, HCIIOJIb30BAaTh
npuéMbl peIeKCHH TS OLIEHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKCHUIO;

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MPU aHAIU3E PE3yIbTaTOB JAEATSIbHOCTH;

3) npuHsATHE CeOsI U APYTrUX:

NPUHUMATH ce0s1, MOHUMast CBOU HEJOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M APT'YMEHTHI IPYTHUX TPH aHATU3€ PE3yIIbTaTOB JSSTEIbHOCTH,

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIHOKH;

pa3BHBATh CIIOCOOHOCTHh TOHUMATH MU C MO3HUIIUHU PYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmetHble pe3ynpTaThl ocBoeHHMs mporpamMbl COO 1o Ouosioruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienupudeckue 1 yueOHoro npenmera «buonorus» HayyHble 3HaAHMS,
YMEHHUS U CHOCOOBI JEHCTBHI MO OCBOCHHIO, MHTEPIIPETALMN U MPeoOpa30BaHUIO 3HAHUM,
BUJIbl JESTEIBHOCTH IO TOJYYEHHI0 HOBOTO 3HAHMS U MPUMEHEHHUIO 3HAHUHI B PAa3IMYHBIX
YUEOHBIX CUTYalUsX, a TAKXKE B PEATbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C OUOJIOTHEH.
B nporpammMe npeaMeTHbIe pe3ysbTaThl MPEACTABICHBI [0 rojaM 00yueHHs..

[IpenmerHble pe3ynbTaThl OcBOeHHs yueOHoro mpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJNU OMOJOIMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHBI MHUpa
U HayyHOIO0 MHPOBO33PEHUS, O BKJIAJE€ POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHAIBHON IPAMOTHOCTH YEJIOBEKA Ul PEIIEHHs ’KU3HEHHbIX
3ajau;

YMEHHUE pacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHUHOB M IOHSTUH: >KHU3Hb,
KJIETKa, OpraHu3M, Merabosin3M (OOMEH BEIEeCTB M IpPEBpAllleHUEe 3HEPruu), rOMeocTras
(camoperyinsuusi), ypOBHEBas OpraHu3alMs HKHUBBIX CHCTEM, CaMOBOCHPOHM3BEACHUE
(penponyKIys), HaCIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaratb OMOJIOTMYECKUE TEOpHM (KJIETOYHAasl, XpOMOCOMHasl, MyTallMOHHAs,
LIEHTpalbHAas JOorMa MOJIEKYJIsIpHOUM Oumosiorun), 3akoHsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpas3us U MPOUCXOXKICHUS KYJIbTYPHBIX PAacTCHUN
H. 1. BaBuiioBa), onpeesiaTh TpaHULbl KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIZIETh METOAaMU HAY4YHOI'O [TO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U OIIMCaHHe
KMBBIX CHCTEM, IPOLIECCOB M SBJICHUHN, OpraHu3alus W IPOBEACHUE OHOIOIMYECKOIrO
HKCHEPUMEHTA, BBIJIBUJKCHHE TUIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY HCCIETyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOJIyYEHHBIX PE3yJbTaTOB, UCIOJIb30BAaHHBIX HAay4YHBIX MOHATHUI,
TEOpHil U 3aKOHOB, YMEHHE JeJIaTh BIBO/Ibl HA OCHOBAaHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIEJIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpALleHUs DSHEpruu B KIETKe, (OTOCUHTE3a, IUIACTHYECKOrOo U
HHEPreTUYEecKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIOJOTBOPEHUS, PAa3MHOXKECHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€He3);

YMEHHUE PUMEHATH MOJYyYeHHbIE 3HAHU U1 00BCHEHHUs OMOJIOTMYECKUX IPOLIECCOB
U SIBIIGHUM, A NPUHATHS NPAKTUUYECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHuss 0€30MaCHOCTH CBOEr0 3A0POBbS U 3I0POBbS  OKPYKAIOIIMX JIIOJCH,
COOJIFOJICHHUSI HOPM I'PaMOTHOI'O MOBEJICHMS B OKPYXKaOLIEH MpUpOAHOM cpene, MOHMMaHue
HEOO0XOMMOCTH HCHOJb30BAHUS JTOCTUIKEHUH COBPEMEHHOM OHOJOrMM M OMOTEXHOJOIMH
IUIs PallMOHAIBHOTO NPUPOIOTIONIb30BAHMS;

YMEHHUE pelllaTh 3JEMEHTapHbleé T'€HEeTHMUYECKHE 3aJauyd Ha MOHO- M AUTHOpHIIHOE
CKpELIMBAaHMUE, CLEIUICHHOE HacCJIeJJOBaHUE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO
CKpEeLIMBaHUs JJIs peICKa3aHus HacIel0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a00OpPaTOPHBIE U MPAKTUYECKHE paboThl, COOIOAATh MTPaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPNPETUPOBATh MH(POPMAIIUIO OHOIOTHYECKOTO
CoJIep KaHusl, BKJIIOYAIOIIYIO TICEBIOHAyYHbIE 3HAHUS U3 PA3IMUYHBIX UCTOYHHMKOB (CpeicTBa
MaccoBOo  MH(OpMAIMK, HAYYHO-TIOMYJSPHbIE  MaTepuajbl), STUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBaHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHE co03[aBaTb COOCTBEHHbIE IHCBbMEHHbIE M YCTHBIE COOOIIEHHUs, 0000Imas
OMoJIOTNYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOeHMs ydeOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJNU OMOJOIMH B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa
U HAayyHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMH, (PYHKIMOHAJIBHONH TPaMOTHOCTH YEJIOBEKA JUIS PEIeHHs >KU3HEHHBIX
3ajau;

YMEHHUE pacKpbIBaTh COJepKaHWe OWOJOTHYECKUX TEPMUHOB U TOHATHUH: BUJ,
NOMYJNSAUS, TEHOQOHMI, HBOJIONMS, JABWXKYIME CHiIbl  ((PakTOpbl)  HBOJIOIMH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHKeE, IKOJIOTHUYECKHe (PAKTOPBI, IKOCHCTEMA,
NPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTbI, IeNu MUTaHWUsA, HKOJIOTHYECKas MupamMuja,
OuoreoreHo3, ouocgepa;



yMeHHe Wu3IaraTb Ouosiornyeckue Teopuu (dBononroHHas Tteopust Y. [lapBuna,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxoactaa K.
M. Bbapa, yepenoBaHus IJIaBHBIX HampaBiieHUi u mytei sBomtonnu A. H. CeBeprioBa, yueHus
o Omochepe B. U. Bepnanackoro), ompenenstb TIpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUA B OMOJIOTUU: HAOJIIOCHUE U OTMCAaHKe
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHuM3alus U TpOBeIeHHUE OHOIOTUYECKOTO
9KCIIEPUMEHTA, BBIIIBU)KEHUE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyeMbIMU
BEJIMYUHAMU, OOBSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHSTHI,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OHOJIOTHMYECKUX OOBEKTOB:
BUJIOB, MOMYJISUUN, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOT€0IIEHO30B U 9KOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB: HACJIEICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa,
BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JCUCTBUSA 3KOJOTHYECKUX (aKTOPOB
Ha OpraHU3Mbl, MEepeHOca BEIIECTB U IOTOKAa AHEPrUM B SKOCHUCTEMaX, aHTPOMOTEHHBIX
W3MEHEHUN B SKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE IPUMEHATh MOJyYEHHbIC 3HAHUS JIJIs1 OOBSACHEHUS OMOJOTHUECKUX MPOIIECCOB
W SBICHHUM, Vi1 TPUHITUS MPAKTUYECKUX PELICHUH B TMOBCEAHEBHOW KH3HU C LEJIbIO
obOecrieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIOJEH,
COOJIIOICHHUSI HOPM TPaAMOTHOTO TOBEJICHUSI B OKPY’KAIOUIEH MPUPOIHON cpesie, MOHUMaHKe
HE0OXOIMMOCTH MCIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHON OMOJIOTHH IS palliOHAIBLHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a7aud, COCTABIISITh CXEMBI MEPeHoca
BEIIECTB U SHEPTUU B IKOcHCTeMax (I[EMH MUTaHUs);

YMEHHE BBIMIOJIHATD JIA0OPATOPHBIE U MPAKTUYECKHE paboThl, COOMIOAATh MpaBUiia MpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATh UH(POPMALINIO OUOIOTHYECKOTO
CoJIep>KaHusl, BKIIOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoi WH(MOpMAaLUK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), paccMaTpUBaTh TJI00aIbHbBIE
9KOJIOTHUECKHE TPOOIEMBbl COBPEMEHHOCTH, (OpPMHpOBATh IO OTHOIICHHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOIIEHHUs, 0000Imas
OuoJOrMYecKyl0o WH(GOpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MTOHATUNHBIN arrapar Ouosorum.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyectBo yacos DJIEKTPOHHbIE
HaumeHnoBanue
Ne KonTpoasb (uudposbie) dopmMbl peau3annu
pa3aeoB U TEM IIpakTHYeck
n/n Bceero Hbl€ oOpa3oBaTe/ibHbIE BOCIIMTATEJIHLHOTO
NporpamMmmsl ue paﬁoT],[
padoTbI pecypchl NoTeHHMAJAa pa3aesia
bubmuorexa [JOK
1 Burosorus Kak HayKa 2 0 0.5 https://m.eds0.ru/7f4lc | SHT> POTb OTCUCCTBCHHBIX
992 YYEHBIX B U3yUYEHHH OHOJIOTHH.
bubmuorexa [JOK
>KI/IBBIC CUCTEMBbI U ITonnMaTh Ba’kHOCTH N3Yy4YCHU
2 1 0 0 https://m.edsoo.ru/7f41c
WX OpraHu3alus 992 CTPYKTYPBHI )KUBBIX CHCTEM.
XUMHUYECKUH COCTaB bubnnorexa LIOK
3 8 1 1 https:/m.edso0.ru/7f4lc | SHaTh POTb OTCUCCTBCHHBIX
u CTpOGHI/Ie KJIICTKU 297 YUYCHBIX B U3YUCHHUU KIICTKH.
bubnmmoreka HOK [ToHnmath Ba>KHOCTbH MPOLIECCOB
JKuzHenesaTeabHOCTh
4 6 0 0 https://m.edsoo.ru/7f41c KU3HENEATENBHOCTH,
KICTKH 292 MPOTCKAKIIUX B KJIICTKE.
ITonumath 3aBUCUMOCTH
Pa3MHO)KeHHe 1 BH6HHOTeKa HOK 310POBbS YCJIOBEKaA OT
5 VHIUBUYyaJIbHOE 5 0 0.5 https://m.edsoo.ru/7f41c COCTOSHHUS OKPYKaIOIei
PasBHTHE OPraHH3MOB 292 Cpelbl, HeOOXOIUMOCTH 3aLIUThI
Cpeabl 0o0HTaHKs YeIOBEKA.
HaCHeHCTBeHHOCTB H BH6HHOTeKa HOK 3HaTI6> PpOJb OTC‘{CCTBCHHLIX u
3a C)XXHbIX YUYCHBIX B
6 W3MEHUYUBOCTh 8 0 0.5 https://m.edsoo.ru/7f41c by Y
N3Yy4YCHUU HACJICACTBCHHOCTU U
OpraHI/ISMOB & N3MEHYNBOCTHU OPTaHU3MOB.
7 Cenexus 3 0 0 bubmorexa [HOK 3HATH POJIb OTEUECTBEHHBIX
p
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https://m.edsoo.ru/7f41c292
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opranu3moB. OCHOBBI
OMOTEXHOJIOTHH

https://m.edsoo.ru/7f41c
292

YUYCHBIX B U3YUCHHU CCIICKIIUU
OpraHm3MoB U OHMOTEXHOJIOTHHU.

Pe3epBHOE Bpems

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c
292
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11 KIIACC

KoaunuyecTBO 4acos 3HeKTp0HHLIe
HaumenoBanue
Ne 23/1eJI0B M TeM KonTpounb IIpakTuyec (m¢poBbIe) @®opMbl peau3annu
n/n P Bcero HBIE KHue 06pa30BaTeJIBHLIe BOCIIUTATECJIBHOI'O
NMPorpamMmbl
paboThI padoThI pecypchl MOTEeHIMAJIAa pa3ena
DBOIOIMOHHAS Bubmmorexa IIOK 3HaTb POJIb OTEUECTBEHHBIX
1 9 0 1 https://m.edsoo.ru/7f41cc YYEHBIX B U3YYCHUU
buosnorus 74 9BOJIIOIMOHHBIX TIPOLECCOB.
BO3HUKHOBEHHE 1 BuGmorexa [[OK 3HaT2 POt OTeq“eCTBeHHHx u
34 CXKHbIX YUCHBIX B
2 pa3BUTHE KU3HU 9 0 0.5 https://m.edsoo.ru/7f41cc Py Y
74 N3YYCHHU PA3BUTHA )KU3HU HA
Ha 3emiie e 3emie.
IloHumarh 3aBUCUMOCTD
OpraHH3Mb! 1 Bubmmorexa IIOK 3JI0POBBS YETIOBEKA OT
3 OKpY>Karomast 5 1 1 https://m.edsoo.ru/7f41cc COCTOSIHHS OKPY KaloIleil cpeibl,
cpena 74 HEO0OXO0AMMOCTH 3aILUThl CPEIbI
- o0uTaHus YeJIOBEKA.
W3y4aTh 3KOCHCTEMBI Ha
Coo0mecTBa u Bu6munorexa LIOK npuMepax S5KOCUCTEM
4 IKOJIOTHHECKHC 9 0 0 https://m.edsoo.ru/7falce | YAMYPTCKOH pecnybuiit
3HaTI) OCHOBHBIC TPUHITUIIBI
CHUCTEMBI 14 ALMOHAILHOTO UCHOL30BAHMUS
p
IIPUPOJIHBIX PECYPCOB.
bu6nuoreka [IOK
) PesepBHOe Bpems 2 0 0 https://m.edsoo.ru/7f41cc
74
OBIIEE KOJIMYECTBO
YACOBIIO 34 1 2.5
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[1pu peanuzanuu PaGoueii mporpaMMbl BO3MOXKHA HHTETPALSI OYHOTO 00y4YEHHsI ¢ 00y4EeHHEM C IPUMEHEHUEM AUCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, JIEKTPOHHBIM 00y4eHueM. [Ipyu oprann3anuu o0y4eHus ¢ IPUMEHEHUEM THCTaHI[HOHHBIX
00pa30oBaTeNIbHBIX TEXHOJIIOTHH, JICKTPOHHOTO 00yYEHHsI UCIIOIb3YIOTCS YKa3aHHbIC B JAHHOM IPUIIOKEHUH AJICKTPOHHBIE (LI(POBHIC)
o0pa3zoBaTenbHbIC PECYPCHI.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos
Ne i/m Tema ypoka
Bcero
1 buosnorus B cucteme Hayk 1
9 MeTtopl no3Hanus xuBoi npupoisl. [Ipaktuueckas padora Ne 1 «Vcnonabs3oBanue
Pa3IMYHBIX METOAOB PU U3yYCHUH OMOJIOTUIECKUX 0OBEKTOBY .
buonoruyeckue cuctemMsl, IPOLECCH M UX U3YUYEHUE 1
XuMHUecKuil cocTaB KiIeTkH. Bosia u MuHepanbHble COIH 1
benku. CoctaB u cTpoeHue OeIKoB 1
5 depmeHThl — Ouosiornueckue Katanusatopsl. JJabopatopHas padora Ne 1 «M3yuyenue
KaTaJIMTUYECKON aKTUBHOCTH (pepMEHTa KaTaaa3bh» !
VYraeBossl. Jlunuael 1
Hyxneunoseie kucnorsl. AT® 1
9 Hcropus n Mmeronsl n3ydeHus kietku. Kiierounas teopus. KieTka kak 1eocTHas sxuBast
cucTema L
10 Konrtponsnas pabora "Knerka" 1
Crpoenue sykapuotnyeckoil knerku. Jlaboparopnas padora Ne 2 «M3yuenue crpoeHus
11 KJIETOK PACTEHMH, )KUBOTHBIX, IPUOOB U OaKTEpUil MO MUKPOCKOIIOM Ha TOTOBBIX 1
MHUKpOIpernapaTax 1 UX OIMHCaHUE»
12 OOMeH BelecTB Wi MeTad0JIn3M 1
13 ®dorocuHTE3. XEMOCHHTE3 1
14 DOHepreTudyeckuii 0OMeH 1




Kusznennsiit nukia knetku. Jlenenue kietku. Murtos. Jlaboparopnast pabora Ne 3

15 «Habmonenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIpEnapaTax» !
16 buocunTes 6enka. Peakiys MaTpUYHOTO CUHTE3a 1
17 Tpancnsanus — 6nocuHTe3 OenKa 1
18 Hexnerounsie GopMbl )KU3HU — BHPYCHI 1
19 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB 1
20 Meiio3 1
21 OO0pazoBaHue 1 pa3BUTHE NOJOBBIX KJIETOK. OII0A0TBOpEHNE 1
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB 1
23 I'eHeTHKa — HayKa O HaCJIeZICTBEHHOCTH U U3MEHYHUBOCTH 1
24 3aKOHOMEPHOCTH HaCJIeOBAHMSI TPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBaHNE 1
25 JurnbpuiHoe ckperyBaHye. 3aKOH HE3aBUCUMOI'O HacJIeZJOBAHUS IPU3HAKOB 1
26 CueruieHHOE HacIeJ0BaHUE PU3HAKOB 1
27 I'eneTtnka mona. HacenoBanue npu3HaKoB, CIETUICHHBIX C ITOJIOM 1

N3menunBocTh. Henacnencreennas naMeHunBoCTh. JlabopaTopHas padota Ne 4.
28 «M3ydyenne Mon(pUKaMOHHON N3MEHYUBOCTH, TIOCTPOCHUE BAPHAIIMOHHOTO psiaa U 1

BAPUALIMOHHON KPUBON»
29 HacnencrtBenHas U3MEHUYNBOCTH 1
30 I'eneTuka yenoseka 1
31 PesepBHblil ypok. O6061enue no remMe «HaciaencTBeHHOCTh U N3MEHUYMBOCTD

OpPTaHU3MOBY .
32 Cenekius Kak HayKa v MPOIECcC 1
33 MeToabl ¥ JOCTHKEHUS CENEeKIIMU PACTEHUN U )KUBOTHBIX 1
34 brotexHonorus Kak oTpacib IMPOU3BOCTBA 1
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11 KIIACC

KonuyectBo yacos
Ne i/m Tema ypoka
Bcero

DBOIOLUS U METO/IbI €€ N3YUECHMUSI 1

HcTopus pa3BUTHS NPEICTaBICHUN 00 3BOIONUN 1

MuKkpo3BOIOIHS 1
4 [Tomymsimus kak neMeHTapHas euHHUIa BUa U 3Botonuu. JJaboparopuas padorta Ne 1

«CpaBHEHHE BHJIOB 110 MOP(POTOTUUECKOMY KPUTEPHIO» 1

JIBroKyue cuiibl (37eMeHTapHbIe (PAKTOPHI) IBOIIOILIMHI 1

EcrecTBenHbIi 0TOOP B €10 GOpMBI 1

Pe3ynbpTarhl 5BONIIOLNN: IPUCTIOCOOIEHHOCTH OPTaHU3MOB U BHI000pa30BaHHUE.
7 JIaboparophas padota Ne 2 «Onucanue mpucrnocoOJICeHHOCTH OpraHu3Ma u eé 1

OTHOCHUTEIILHOTO XapaKTepay»

Hanpanenust u myTu MaKpo3BOJIIOLIUU 1

Heob6patumocTs 3BOMIONINN 1
10 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1
11 ['unoTe3bl NpoUCX0KACHUS KU3HH Ha 3eMie 1
12 PazButue xu3HM Ha 3eMIie 10 3paM U Ieproam 1
13 OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTENHLHOTO U )KUBOTHOTO Mupa. [IpakTuueckas pabota

Ne 1 «M3yueHue UCKOMaeMbIX OCTaTKOB PACTEHUN U )KUBOTHBIX B KOJIICKITUSX) 1
14 CoBpemMeHHas CUuCTeMa OPraHuYeCKOro MUpa 1
15 DBOJTIOIHS YeTTOBEKa (AHTPOIIOTEHE?) 1
16 JIBroky1e cuibl ((pakTOphl) aHTPOIIOTEHE3a 1




17 OcCHOBHBIE CTaIUM SBOJIOLNH YEIOBEKA 1
18 YenoBeueckue pachl U MPUPOIHBIC a1alITAllUU YeJIOBEKa 1
19 PesepBubIil ypok. O60061eHHE 10 TeMe «BO3ZHMKHOBEHUE U Pa3BUTHE KU3HHU Ha 3eMJIe».

KontponbHas padota "Opranusmsl U OKpyxaromas cpeaa” 1
20 DKOJIOTHS KaK HayKa 1
21 Cpenpl 00uTaHUS ¥ SKOJIOTHYECKHE (PaKTOPHI 1

Abuotnueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdonoruueckne 0COOEHHOCTH
22 pacTeHuii U3 pa3HbIX MecT ooutanusy. Jlaboparopnas padota Ne 4. «BnusHue cBera Ha 1

POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnueckue GpakTopsl 1
24 DKoJIOTHYECKHEe XapakTepucTUku nomyssiun. [lpaktudeckas padora Ne 2 «Ilomcuér

IJIOTHOCTH IOMYJISALUNA Pa3HbIX BUJOB PACTCHUI 1
25 Coob1ecTBa Opranu3MoB — OHOIIEHO3 1
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1
97 OCHOBHBIE TIOKA3aTEeIN YIKOCUCTEMBI. DKOJIOTHYecKre MupaMuapl. CBOWCTBA SKOCHCTEM.

Cykreccust 1
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimodanpHas 3xocucTeMa 3eMITH 1
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1
32 UYenoseuecTBO B Onochepe 3emiu 1
33 CocyniecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1
34 PesepBHblit ypok. O6061eHne Tembl «Coo0111ecTBa U 3KOJIOTUYECKUE CUCTEMBD 1
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MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHON ITPOT'PAMMBbI

10 KJIACC

Koa npoBepsiemoro
pe3yJabrara

IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 0011ero 0opa3oBanus

ChopMUpOBaHHOCTh 3HAHUI O MeCTe M POJM OMOJOTHHM B CHCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAyK, B (OpPMHUPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI
MHpa M HAyYHOTO MHPOBO33PCHHUS, O BKJIA[€ POCCUHCKUX U 3apyOe)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (DYHKIIMOHAIBHOH TPAaMOTHOCTH 4YEJIOBEKa JUIS
pelICHNs )KU3HCHHBIX 33724

YMeHue packpeIBaTh COIEpKAHHE OWONOTHYECKHX TEPMHHOB W TOHSATHU: JKU3HD,
KJIETKa, OPTaHu3M; MeTa0onu3M (0OMEH BEIeCTB M MPEBPAIEHUE YHEPTUH), TOMEOCTa3
(camoperymsinus), ypoBHEBasi OpraHU3alMs XHBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(pempoayKius), HaCJIEeACTBEHHOCTh, H3MEHUYMBOCTh, POCT M Pa3BUTHE

YMeHnue uznarate OMoorMdecKkue Teopuu (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAs),
3akonel (I'. Mennens, T. Moprana, H.M. BaBunoBa) u ydeHus (0 LEHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyIbTYpHBIX pacteHuid H.J. BaBunosa), onpenensts
TPaHULBI UX TPUMEHUMOCTH K XKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJIJaMH HAYIHOTO MO3HAHUS B OMOJIOTHH (HAOIIOICHUE U ONMCAHKE
JKUBBIX CHCTEM, MPOIECCOB M SBIICHUM; OpraHH3alys W TMPOBEICHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA,  BBIABM)KCHHE  THIIOTE3bl;  BBISBICHWE  3aBHCHMOCTH  MEXKIY
HCCIIelyeMbIMU BETMYMHAME, OOBSICHEHHE MOyYEHHBIX PE3yJbTaTOB, UCMOIb30BAHHBIX
HAy4YHBIX TOHITUH, TEOpUH W 3aKOHOB; yMEHHE JeJaTh BBIBOJBI Ha OCHOBAHUU
MOJTyYEHHBIX PE3YIHTATOB)

YMeHue BbIAEIATh CYIIECTBEHHBIE NIPU3HAKU BUPYCOB, KJIETOK IIPOKapUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa
BEIIECTB M TMPEBPAICHUS DHEPrUM B KIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeiHo03a, OIUIOZOTBOPEHHS,
Pa3sMHOKEHHS, HHAMBHUAYAIbHOIO Pa3BUTHS Oprann3Ma (OHTOreHe3)

YMeHue NPUMEHATh TOTyYCHHbIC 3HAHUS 11 O0OBSICHEHUS! OMOJIOTHYECKHX TPOIIECCOB H
SIBJICHUM, I TPUHATHAS TPAKTHYECKUX PEIICHUH B MMOBCEAHEBHOW KU3HU B IIETSX
obOecrieuyeHus: OE30MaCHOCTH CBOETO 3J0POBbS W 370POBbS OKPYKAIOIIUX JTFOACH,
cOOJIFO/ICHUST HOPM T'PaMOTHOTO TIOBEACHHUS B OKPYXKaIOIEH TNPUPOJHON cpene;
MOHUMaHUEe HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTHIKCHHUN COBPEMEHHOW OHONOTHH U
OMOTEXHOJIOTHH JUIsl PAIIMOHAILHOTO TIPUPOJIOTIONB30BAHHMS

Ymenue peuiatb 3JIEMCHTApHBIC TCHCTUYCCKHUE 3aja4yd Ha MOHO- U )II/IFI/I6pI/I)1HOG
CKpC€UIMBAaHUEC, CHCIIJICHHOC HACJICAOBAHUE, COCTaBJIATH CXEMbI MOHOFI/I6pI/IJIHOFO
CKpCIIUMBaHUA I MPEACKAa3aHH A HACJICAOBAHWS IIPU3HAKOB Y OPraHNU3MOB

YMeHre BBIIONHATH Ja00paTOpPHBIE U MPAKTUYECKUE PadOThl, COOMIONATh IpaBHiIa MIpH
pabote ¢ y4eOHBIM U Ta0OpaTOPHBIM 000PYJOBaHHEM




Kona npoBepsiemoro
pe3yabTarta

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOECHHSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061ero 00pa3oBaHusI

YMeHne KpUTHYECKU OLEHWBATh M MHTEPIPETHPOBATH MH(POPMAIIUIO OHOIOTHIECKOTO
coJIepyKaHusl, BKITIOYAOITYIO IICEBJIOHAYYHbBIE 3HAHUSI U3 PA3JIMIHBIX HCTOYHUKOB (CMU,
HAYYIHO-TIONYJIAPHBIC MaTepHabl); STHUECKHE aCIeKThl COBPEMEHHBIX HCCIEJOBAaHUN B
OHOJIOTHH, MEIUIIMHE, OMOTECXHOJIOIHHI

10

YMeHue co3naBaTh COOCTBEHHBIE ITMCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000Imas
OMOJIOTHYECKYI0O MH()OPMALIUIO M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIh30BATh
MOHSATUHHBIN annapaT 61oJOrun

11 KJIACC

Kox nposepsiemoro
pe3yJabTara

IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI
NPOrpaMMBbl cpeHero oouero oopasoBaHust

ChopMUpPOBaHHOCTh 3HAHUI O MECTE U POJIM OHOJIOTHH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOIH KapTHUHEI
MHpa M Hay4YHOIO MHPOBO33DECHHS; O BKJIAJE POCCHUHCKHUX M 3apyOe)KHBIX YIEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (YHKIIMOHAIHLHOW TPaMOTHOCTH 4YeJIOBeKa IS
PCHICHU JKU3HCHHBIX 3aa4

YMeHue packpeiBaTh COAEp)KaHHWE OHOJOTHMYECKUX TEPMHUHOB M TIOHSATH: BUI,
MOMyJIALUS, TEHOQOHJ, DJBOJIONMS, JABIXKYIIME CHIBI  ((aKTOpbl) HBOJIOIHH,
MIPUCIIOCOOJICHHOCTh ~ OPT@HM3MOB, BHI000pa30BaHME, HKOJOTHYECKHE (DAKTOPHI,
9KOCHCTEMA, MPOAYIEHTbI, KOHCYMEHTBI, PEAYICHTHI, 1ENH MUTAHHs, DKOJOTHYECKas
upaMuia, OHoreoneHos, buochepa

YMeHue — u3narath  OMOJIOTMYECKME  TEOpHH  (9BOJIOIMOHHAs  Teopus Y.
[apBuHa, cuHTeTHYECKas ~ TEOpHsl  3BONIOLMH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apomprmieBoro cxoactBa K.M. bapa, uepemoBaHusi rinaBHBIX HANpaBICHUN W ITyTeH
spomonmu A.H. CesepruoBa, yuenus o Owochepe B.M. Bepnamckoro), omnpenenstsb
TPaHUIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIIaJieTh METOIaMU HAYYHOTO MTO3HAHUS B OHOJIOTHH (HAOJIOJCHHE W OTTMCAHNE
KUBBIX CHCTEM, MPOLIECCOB U SIBICHWUH; OpTraHU3aIis U MPOBEJACHHE OHOIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABM)KCHUE  THIOTE3bl;  BBIABICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIClyeMbIMU BEIMYMHAMU, OOBSCHEHHE TIOYYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX
HAy4YHBIX TOHATHHA, TEOPHA M 3aKOHOB; YMEHHE JIeNaTh BBIBOJBl HA OCHOBAHWUU
TIOJIYYCHHBIX PE3YJIbTATOR)

YMeHue BBIICTATh CYIICCTBECHHBLIC TPU3HAKKW CTPOCHUA OHOJOrHYECKUX OOBEKTOB:
BU 0B, HOHyHHHHﬁ, OpoaAYHEHTOB, KOHCYMCHTOB, pPCAYLCHTOB, 6I/IOFCOHCHO3OB n
OKOCHUCTEM; 0COOEHHOCTH oponeccoB HAaCJIeJACTBEHHOM HU3MCHYMBOCTHU, €CTCCTBCHHOI'O
0T60pa, BI/IZ[OO6pa3OBaHI/I5[, HpI/ICHOCO6J'IeHHOCTI/I OpraHnu3MoB, JIENCTBUS KOJOTUYECKUX
q)aKTOpOB Ha OpraHu3Mbl, IEPCHOCA BCHICCTB W INOTOKAa OHEPIruM B OSKOCUCTCMAX,




Kona npoBepsiemoro IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOW 00pa3oBaTebHOI
pe3yJbTara NPOrpaMMbl CpeHero oo1ero oopa3oBaHusi

AHTPOIOTCHHBIX U3MEHEHUI B HKOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB U
OMOTeOXMMHUYECKHX ITMKIIOB B Onocdepe

YMeHne NpuMeHTh NOTyYeHHBIe 3HAHUS 11 O0BSICHEHNST OMOIOTHYECKHX TPOIIECCOB U
SBJICHNH, [UIA TPUHATHS NPAKTHUECKUX PEIICHWH B TOBCEIHEBHOH JXM3HH B LEIX
obecriedeHust OE€30MIACHOCTH CBOETO 3I0POBBS M 3A0POBBS OKPYKAIOIINX JIFOJCH,
COOJTIOZICHUST HOPM TPaMOTHOTO ITOBEJCHHUS B OKPYKAIOWIEH MIPUPOIHON Cpelie; ITIOHnMa-
HUE HEOOXOJUMOCTH HWCIONB30BaHUS JTOCTIDKEHHH COBPEMEHHON OHONOTHH  JUIs
PaIMOHANBEHOTO MPUPOONOIE30BAHUS

VMmeHue peuraTth 3JIEMEHTApPHBIC OHOJIOTHYECKHE 3a1a4u, COCTABJIATb CXEMbI IIEPEHOCA
BCHICCTB Y DHCPIrUU B SKOCUCTEMAX (HCHI/I HI/ITaHI/ISI)

YMeHue BBIIOIHATH Ja0OpaTopHbIe M MpaKTHYecKHe padoThl, COOI0IaTh MpaBuia IpH
paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000PYIOBAHHEM

YMeHrue KPUTHUYSCKH OIICHUBATh W HHTEPIPETHPOBATh MHGOPMAIHMIO OHOJIOTUIECKOTO
CoJiep KaHusI, BKIFOYAIOIIYIO TICEBOHAYYHBIC 3HAHUS U3 Pa3IMIHbIX HCTOYHUKOB (CMU,
9 HAYYHO-TIOMYJIAPHBIC ~ MaTepHaibl); pacCMaTpUBATh TIIOOANBHBIE  OKOJOTHYCCKHE
MpOoOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOMICHHIO K HUM COOCTBEHHYIO
MO3HUIIHIO

YMeHue co3aBaTh COOCTBEHHBIC ITHCBMEHHBIE M YCTHBIE COOOMICHHS, 0000IIas
10 OHMOJIOTHYECKYI0 WH(POPMAIHIO M3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO HCIONB30BATh
MOHSATUHHBIN annapat 6MOJIOTHU

HNPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IEP/KAHUSA
1 Bbuonorus xak Hayka
Buonorus — Hayka o »xuBoW npupoje. Poss Onosmoruu B (hOpMUPOBAHUK COBPEMEHHON HAaydHOU KapTHUHBI
11 mupa. CucTemMa OHOJOTHYSCKIX HAYK
12 Metonbl TO3HAHUS KXUBOH TPUPOIB! (HAOMIOJeHNE, SKCIIEPUMEHT, OITMCAHNe, H3MEpEHHE, KIacCu(UKAIIL,
MOJISIMPOBAHUE, CTATHCTHYECKass 00pabOTKa JaHHBIX)
2 JKuBBIEe CHCTEMBI M X OpTaHU3ALINS
JKusple cuctembl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouomorumu. CBolicTBa OHMOCHCTEM H HX
2.1 pasHooOpasue
YpoBHH opraHm3anuu  OHOCHCTEM:  MOJCKYISIPHO-TCHETHUSCKHUH, KJIETOYHBIH, OpraHU3MCHHBIH,
22 MO ISIIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH, OnoChepHBIHT
3 XUMUYECKUN COCTaB U CTPOEHUE KIETKH
XUMHUECKUM COCTaB KIETKA. XHUMHUYECKHE OJJIEMEHTHI: MaKpO3JIEMEHTHI, MHUKpO3JieMeHTh. Boma u
3.1 MUHepanbHble BellecTBa. @DyHKIMM BOIbl M MHHEpPAJIBHBIX BeUleCTB B KieTke. Iloanepkanue
OCMOTHYECKOT0 OanaHca
3.2 benxnu. CoctaB u cTpoeHne OEIKOB. AMHHOKHCIOTH — MOHOMeEpHI OenkoB. HesaMeHHMbIC W 3aMEHUMEBIC
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AMHHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€IKOBOH MOJEKyNbl (TepBUYHASL,
BTOpUYHAsA, TpPETUYHAas U YEeTBEPTUYHAs CTPYKTypa). XUMHUEcKHe cBoilcTBa OenkoB. buonornueckue
(yHKIUY GETIKOB.

®depmenTsl — Ouonornyeckne Karanuzatopbl. CTpoeHHe QepMeHTa: akTHBHBIA ILIEHTp, cyOcTpaTHas
crierduaHocTs. KodepmenTsl. Buramunbl. OTiandns pepMeHTOB OT HEOPTaHWYECKHX KaTaIn3aTOpOB

3.3

YrneBonpl: MOHOcaxapuabl (TJII0K03a, pub0o3a U N1e30KCHUprO03a), AMcaxapuiubl (caxaposa, JIAKT03a) H
nosucaxapusl (Kpaxmal, TIMKOTeH, LeJUTioJ103a). bruojornueckue GpyHKIUN yrieBoI0OB.

Jlunuael:  TpUrMOepuabl,  crepounsl,  (ochommmuabl.  [mapodmisHO-THAPOGOOHEIE  CBOMCTBA.
Bronornueckne GyHkimy aunugos. CpaBHEHHE YIiIeBOIOB, OSIIKOB ¥ JIMIHMIOB KaK HCTOYHHKOB YHEPTHU

3.4

Hyxneunossie kucnotel: JIHK u PHK. Hyxieotunbl — MOHOMEpB! HYKJIEHHOBBIX KUCIOT. CTpoeHue U
¢ynknun JJHK. Ctpoenne u pyakuun PHK. AT®: ctpoenue u pyHkuuu

3.5

HI/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOPUsL. MeToant N3Yy4YCHHA KIICTOK

3.6

Krnerka kak menoctHas sxuBas cuctema. OOIIpe TPH3HAKH KIETOK: 3aMKHyTas HapyKHas MeMOpaHa,
mosekynsl JIHK kak reHeTHuecKuil anmapar, cucteMa CHHTe3a Oellka

3.7

Tumel KJIETOK: 3yKapHOTHYeCKass M TMpokapHoTHdeckas. OCOOCHHOCTH CTpPOEHHs IPOKapHOTHUYECKOM
kinetkd. Kietounas crenka Oaxtepuif. CTpoeHHME 3yKapHOTHUECKOM KiIeTKH. OCHOBHBIE —OTIMYHS
PaCTUTEIbHOM, SKUBOTHOH U 'pUOHOM KIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKaNMKC, MX (yHkuouu. [InasmaTtnueckas
MeMOpaHa, e€ coiicTBa n (yHkumu. [{uroruasma n eé opranounsl. OHOMEMOpaHHBIE OPraHOUIIBI KIIETKH:
sHpomiazmarudeckas cetb (OI1C), anmapar ['ombmxu, muzocoMsl. I1oyaBTOHOMHBIC OpPraHOWABI KJIETKH:
MHTOXOHIpUH, TacTunsl. [Ipomcxoknenne MuTOXoHApWH W macTux. Bumel mmactua. HememOpanHble
OpraHoOMIbl KIETKH: PUOOCOMBI, KIETOYHBIN IEHTP, PECHUYKH, KI'YTUKH. DYHKINH OPraHOWIOB KIICTKH.
Bronrouenus

3.9

SAnpo — perynmaTopHeId HeHTp KieTkn. CTpoeHHe sapa: saepHas 000J04YKa, KapHoIUIa3Ma, XPOMATHH,
SIPBIIKO. XPOMOCOMBI

3.10

TpaHCHOpT BELIECTB B KIETKE

)KI/I?)HC,Z[GS[TCHLHOCTL KICTKHU

4.1

OOMeH BemiecTB, WM MeTabomu3M. AccUMWIALMS  (TUTACTUYECKHHA OOMEH) H  JUCCHUMUJISIIHS
(aHepreTudeckuii 0OMeH) — JBE CTOPOHBI €IWHOrO mpolecca MeTabonuszMa. Tumbl oOMeHa BEIIEeCTB:
ABTOTPOQHBIH u reTepoTpOGHEII.
Posib pepMeHTOB B 0OMEHE BEIIECTB U NPEBPALICHUH SHEPTUH B KIETKE

4.2

@®otocuHTe3. CBeroBas u TeMmHOBas ¢a3sl  (oTocunTesa. Peaknun  (ortocuntesa. DhPeKTHBHOCTD
¢orocunTe3a. 3HaueHne (HOTOCHHTE3a IV JKM3HM Ha 3emuie. BrmsHue ycnoBuit cpensl Ha (GOTOCHHTE3 H
CTTOCOOBI TTOBBIIIEHUS €T0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMOCHHTE3. X EeMOCHHTE3NPYIoMye OaKTepry. 3HaYCHUE XEMOCHHTE3a ISl SKU3HH Ha 3eMile

4.3

OHepreTuueckuii 0OMeH B KJeTKe. PaclernieHne BeIecTB, BBIACICHHUE M aKKyMYJIHpPOBAaHHE SHEPTUH B
KJIeTKe. DTalmbl 3HepreTnyeckoro ooMena. ['nmmukonus. bpoxenune u ero Buabel. KncnmopomHoe okucieHue,
WM KJIETOYHOE JIbIXaHKe. D PEeKTHBHOCTD SIHEPTeTHIECKOT0 0OMeHa

4.4

Peakmum  matpuunoro cuHTe3a. [enetmyeckas wnpopmarus u  JIHK. Peammzanms reHetmueckoit
uHpOpMAIMK B KiIeTKe. | eHEeTHUECKUI KOJ U ero cBoWcTBa. TpaHCcKkpumnmus — MarpuuHbiii cuaTe3 PHK.
Tpancmsiuus — Onocunres 6enka. Koguposanue amuHokuCIOT. Pob pubocoMm B ObnocuHTe3e Oenka

4.5

Hexnerounsie opmsl xu3an — BUpychl. Mcropust otkpeitus BupycoB (1. BaHoBckuit). OcobeHHOCTH




Kox

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

CTPOCHHUS M JKH3HEAEATENFHOCTH BUPYCOB. bakrepmodaru. bonesHu pacrteHumil, ®HUBOTHBIX M UelIOBEKa,
BbI3bIBAaEMble BUpycamHu. Bupyc wumMmyHomepunura uyenoseka (BHUY) - Bo3Oymurens CIIM/a.
IIpodunakTrka pacnpocTpaHeHNs] BUPYCHBIX 3a00I€BaHMUH

Pa3zmHOXeHUE U WHAWBUAYAJIbHOC PA3BUTUC OPraHU3MOB

5.1

KrneTo4ynplil 1MWK, WIM KU3HCHHBIH IHKI KiIeTKH. MHTepdaza m mmro3. [Ipomeccel, mpoTekaromue B
unrepdase. Perumkanms — peakiws marpuynoro cunre3a [IHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0Op — KapuOTHUM. [UMIOWIHBIA M raryIONIHBIA XpOMOCOMHBIE HAOOpbl. XpoMmaTH sl LluTonoruyeckue
OCHOBBI Pa3MHOKEHUS U UHANBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenune kimetku — Mmuto3. Ctaauum murtos3a. [Iporecchl, MPOUCXOAALINE HA Pa3HBIX CTaAUAX MHUTO3A.
buosornueckuii cMBICI MUTO3a

5.2

(DOpMLI Pa3MHOXCHHA OpPraHnu3MOB: OecIionoe M IOJIOBOE. Bunpt OecI1010r0 Pa3sMHOXCHUA: OCJIICHUC
HaJaBOC, IIOYKOBAHHWC OJHO-HW MHOI'OKJICTOYHEIX, CHOp006p330BaHI/Ie, BCI'CTATUBHOC PAa3MHOXKCHUC.
I/ICKyCCTBeHHOG KJIOHUPOBAHNWEC OPTaHU3MOB, €0 3HAYCHUC NJIs1 CCJICKIINU

5.3

TlonoBoe Pa3sMHOXCHHUE, €0 OTIINYUA OT Oecrmonoro.

Meiio3. Ctaauu Meiiosa. Ilpouecchl, mpoucxosmue Ha cTaauax Meiosa. [loBeaeHne xpomocoM B Meio3e.
Kpoccunrosep. bruosorndeckuii CMbICI U 3HaU€HUE MeHo3a

5.4

Tl'amerorene3 — mpoiiecc 00pa3oBaHUS MOJOBBIX KIETOK Y JKUBOTHBIX. [10/IOBBIE KeJe3bl: CEMEHHUKH H
auyHUKH. OOpa3oBaHHWE W Pa3BUTHE TMOJNOBBIX KIETOK — TraMeT (CIepMaTo30u, SUIEKIeTKa) —
crepMmarorene3 u ooreHe3. OCOOCHHOCTH CTPOSHHS SIMIICKIETOK H CIepMaTo30uoB. OIUIONOTBOpEHHE.
Ilaprenorenes

5.5

WunuBumyansHOoe  pasBuThHe  (OHTOreHe3). OMOpHOHAJIBHOE  pa3BuTHE  (3MOpHOTeHe3).  DTallbl
OMOPHOHAIBHOTO PAa3BUTHUSA Y MO3BOHOYHBIX JKMBOTHBIX: JpPOOJCHHE, TacTPyJSILUs, OpraHOreHes.
TocTamMbproHanbHOE pa3BuTHe. THUIIBI MOCTIMOPUOHAIBHOTO PA3BUTHS: MPSAMOE, HENPsiMoe (JINUUHOYHOE).
BrusiHue cpefibl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBRA.

PocT u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTAIMU PA3BUTHS

HacneactBeHHOCTh ¥ HI3MEHYHUBOCTH Opranm3mMoB

6.1

IIpenmer u 3amaun reHeTHkd. McTopus pa3BuTHA TeHeTUKU. Bkiian poccuiickux M 3apyOeKHBIX y4EHBIX B
pasBUTHE TEHETHUKH. MeToasl TEHETHKH (THOPUIONOTHYECKUH, ITUTOTCHETHYECKUH, MOJIEKYIISIpHO-
reHeTrueckuit). OCHOBHBIE T€HETHMUYECKHE MOHATHA. ['eHeTHueckas CHMBONMKA, MCHONb3yeMas B CXeMax
CKpEIIMBaHUN

6.2

3aKOHOMEpPHOCTH  HaclieIoBaHUs  IPU3HAKOB, ycTaHoBJeHHble I. Mengenem. MoHorubpuznHoe
CKpelMBaHie. 3aKOH €OHHO00pa3ws THOPHIOB MEpPBOrO IMOKOJECHUS. IIpaBmio DOMHHHpOBaHUS. 3aKOH
pacieruieHus npu3HakoB. [ unoresa yuctoTsl ramer. I1oaHOE U HENMOJIHOE TOMUHHUPOBAHUE.

I[I/II‘I/I6pI/I,I[HOC CKpCIIUBaHUEC. 3aKOH HE3aBHCHMOTO HacCJICOJOBAaHUS IMTPU3HAKOB. HI/ITOFeHeTI/I‘IeCKI/Ie OCHOBBI
Z[I/IFI/I6pI/II[HOFO CKpCIIUBaHUA. AHaanponmee CKpCIIMBaHUEC. Hcnons3oBanue AHAJIU3HUPYIOLICTO
CKpCIIUMBaHUA JJIs1 ONIPCACIICHU A T'CHOTHUIIA ocobu

6.3

CuenneHHoe HacinegoBaHue npusHakoB. Pabora T.MopraHa 1o CHEMIEHHOMY HAcJE€JOBaHHIO
reHoB. Hapymenne cuemieHMs TeHOB B pe3ylbTaTe KPOCCHHTOBEpa. XPOMOCOMHAs — TEOPHSI
HACJIEICTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneTuka mona. XpOMOCOMHOG OIMPCACIICHUC T10J1A. AYTOCOMLI 1 MMOJIOBBIC XPOMOCOMBI. T"'oMorameTHbIE U
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TeTCPOTraMETHBIC OPraHN3MbI. HacnenoBanue IPHU3HAKOB, CHCTIJICHHBIX C IOJIOM

6.4

WsmeHunBoCcTh. Buasl H3MEHUMBOCTH: HEHACJIEACTBEHHAs M  HacleJCTBeHHas. Poib cpeanl B
HEHACJIeICTBEHHON N3MEHYHUBOCTH. XapaKTepI/ICTI/IKa MOI[I/I(i)I/IKaHI/IOHHOI\/II HU3MCHYHUBOCTH. BapI/IaHI/IOHHI)II\/'I
pAA U BapuallMOHHASA KpUBasd. HopMa pCaKknun npu3HaKa. KonuuecTBeHHbIE U KaueCTBEHHbBIE MPpU3HAKU U
HX HOpMa pCaKInu. CaoiicTBa MOZ[I/I(i)I/IKaHPIOHHOﬁ HU3MCHYHUBOCTU

6.5

Hacnencteennas, niim TeHOTUIIMYECKAs, H3MEHUMBOCTh. KOMOMHAaTHBHAS N3MEHUHMBOCTh. Meiio3 U MOI0BOi
IpOIeCC — OCHOBAa KOMOMHATHBHOW W3MEHUYMBOCTH. MyTallMOHHAs W3MEHUYMBOCTh. Kitaccmpukarist
MyTaIiii: TeHHBIE XPOMOCOMHBIE, TCHOMHBIE. YacToTa M IPpUYMHBI MyTaluid. MyTareHHsie (pakTopbl. 3aKoH
TOMOJIOTUYECKUX PSZIOB B HacneAcTBeHHoN n3MenunBocti H.M. BaBmiiosa

6.6

I'enetnka denoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOJbI TEHETHKU YEIIOBEKA: T€HEATOTHYECKHM,
OJIN3HEIIOBBIN, IIMTOTEHETHYCCKUM, OHOXMMHYCCKHH, MOJIEKYIsApHO-TeHeTHYecKuil. CoBpeMEeHHOE
orpezieJieHne TeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTHUIIMPOBAHUE, B TOM YHUCIIE C TIOMOIIBIO
IT11P-ananu3a. HaciencTBeHHbie 3a00JieBaHUS 4YEJIOBEKA: TCHHBIE OOJIC3HH, OOJIE3HU C HACIICICTBEHHOMN
MPEPACIONOKEHHOCTHIO, XPOMOCOMHBIE Oosie3Hn. CoMaThdyeckre U reHepaTHBHbIE MyTanuu. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KW3HHU, JUATHOCTUKHU, MPO(UIAKTHKH U JIeYeHUs TeHeThdeckux OoinezHed. Menuko-
FeHeTHYECKOe KOHCYJIbTHPOBAaHHWE. 3HAUCHHWE MEIUIIMHCKOW TC€HETHKH B IPEIOTBPAINCHUM W JICUCHUH
reHeTHYEeCKHX 3a00JIeBaHMI YeIoBeKa

Cenexius opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

CeHeKHI/IH KaK HayKa M IIpoIecCC. 3apo>x<z[eHHe celekuuu U aomectukamnusa. Yuenne H.M. BaBuioBa o
HCHTpAX MPOUCXOKICHUA U MHOFOOGpaSI/IH KYJIbTYPHBIX paCTeHI/If/'I. HCHTpLI MPOUCXOXKACHUA AOMAIIHUX
JKUBOTHBIX. COpT, rnopoaa, mraMm

7.2

CoBpeMeHHBIE METOABI CeNeKIUH. MaccoBbIi U HHIUBUAYAJBHBIH OTOOPHI B CEJEKIUH PACTCHUH H
KUBOTHBIX. OIeHKa 5JKcTephepa. bBIM3KOPOACTBEHHOE CKpeIlWBaHWE — HHOpWAWHT. YwWcTas IMHHAL
CkpemmBanrie YHCTHIX JHHUHA. [‘ereposuc, wmm ruOpumHas cwia. HeponcTBeHHOE CKpeIIMBaHHE —
ayrOopumuar. OtmanéHHas rtuOpumm3amus 1 e€ ycmexu. VICKYyCCTBEHHBIH MyTareHe3 W IIONy4eHHE
NOJUIUIONJIOB. JIOCTHXKEHUS CEJIEKIMH PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

BuotexHomorHsS KaK OTpacilk MPOM3BOACTBA. | eHHAsT HIKEHepHs. JTambl co3aanus pekomburanTaoi JJHK
U TpaHCreHHbIX oOpranu3MoB. Kierounas wumxkeHepus. Kiertodnsle KynbTypel. MHKpPOKIOHAIBHOE
pa3MHOKeHHE pacTeHuid. KiloHMpoBaHME BBICOKOIPOAYKTHBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okostoruueckue 1 srudeckue npoodaemsl. 'MO — reHeTnaecku MOAU(UITPOBAHHBIC OPraHU3MBI

11 KJIACC
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DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHU.

CugerenscTBa  3BoMoLuM. IlaneoHToNOrMYECKHE:  MOCIENOBATEIBLHOCTh  IOSBIECHUS BUAOB B
MAJICOHTOIOTHYECKON JIETONHUCH, Iepexoanse GopMbl. bruoreorpadudeckue: cXoAcTBO U pazanyue GayH U
(1op MaTepuKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M Pa3lHYMsl 3MOPHOHOB Pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTENbHO-AaHATOMHUECKHE: TOMOJIOIMYHbIE, AHAJOTMYHbIE, PYAUMEHTAPHbIE OPIaHbl,
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aTaBU3MBI. MOJ'IGKYJI}IpHO'6I/IOXI/IMI/I‘ICCKI/IGI CXO0ACTBO MECXAaHHU3MOB HACJICIACTBECHHOCTH HW OCHOBHBIX
MeTa0OIHICCKHUX HyTeI\/'I Y BCEX OpraHnu3mMoB

1.2

OpomonmonHast teopus Y. Jlapsuna. Ilpeamochuiki BO3HMKHOBEHHUS [apBUHU3MA. JIBMXKyIUE CHIIBI
sBONMIONMK BUAoB 1o JlapBuHy (WM30BITOYHOE pa3MHOXKECHHE MPU OTPAaHUUCHHOCTH PECYPCOB,
HeolpeeI€HHasl HK3MEHUYUBOCTh, 00pb0a 3a CyliecTBOBaHUE, ECTECTBEHHBINH 0TOOD)

1.3

Cunretnueckas teopus 3Boionuu (CTI) u ocHoBHBIE €€ monoxeHus. Mukpoasosronus. [lomynsnus kak
€IMHMIIA BUIA U DBOIIOIINH

1.4

JBmwkymue cuibl (GakTopsl) IBONIONKU BUAOB B MPHPoOJe. MyTaIllMOHHBIA MPOIECC W KOMOMHATHBHAS
U3MEHYUBOCTD. [lomymsInuoHHbIe BOMHBI U Apeiid reHoB. M3omsmuus u murpanus. EcrectBenHbii oT60p —
HAIpaBISIONIMN (akTop 3BOIOIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnoco6neHHOCTh OPraHU3MOB KaK Pe3ysbTaT 3BOMIONMU. [Ipumeps! npucrnocoOieHnH y OpraHu3MOB.
Apomopdo3s! 1 HAKOATANITALINY.

Bun u BugooGpasoBanue. Kputepum Buma. OcHOBHbIe (OpMBI BHI000pa3oBaHMs: Teorpapuueckoe,
SKOJIOTHUECKOE

15

MakposBoimorust. DopMel  dBOTIONKHK:  (GHICTHYECKAs, AWBEPreHTHAs, KOHBEPIEHTHAas, MapajuleiibHast.
HeoOpatumMocTh 3BOTIOIH

Bo3nukHOBEHHE U Pa3BUTUC XXU3HU HA 3emie

2.1

JloHayudHble NIPEICTAaBICHUS O 3apOXKICHUU KHU3HU. HaydHble rHIOTE3bl BOZHUKHOBEHHUS JKU3HU Ha 3eMIle:
abuoreHes M MaHcHepMus. XHUMHUECKas 3BONIOLUS. DKCHEPUMEHTAIbHOE IHMOATBEPXKIECHHE XUMHMUYECKOM
spomtoruu. HavanbHble sTanmbl 6uonormueckoil spomtoruu. I'unotesa PHK-mupa. IlepBele KineTku U UX
sBonroLUs. DOPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emiie 1o 3paM u mepuomaMm. Karapxeil. Apxeickas W TpOTEpO30WCKasl JPHIL.
ITaneozoiickass 2pa u €€ Tepuonabl: KeMOPHWICKUAN, OPJOBUKCKUH, CHUIYPHUICKHHA, JEBOHCKHUH,
KaMEHHOYT'OJIbHBIN, TIepMcKuil. Me3o30lickast 3pa 1 €€ epuobl: TPUACOBBIH, IOPCKHUM, MEJIOBOM.

Kaiino3zoiickass 2pa M €€ NEpUOAbl: IaJEOr€HOBBIM, HEOI€HOBBIN, AHTPONOIEHOBBIM. XapaKTepUCTHKa
KJIMMaTa ¥ Te0JOTHYECKUX IporieccoB. OCHOBHBIE 3Talbl BOMIOLUH PACTUTEIHFHOTO U KHBOTHOI'O MHpA.
ApomMopdo3b! y pacTeHHH 1 )KUBOTHBIX. [losIBIIeHNE, pacBeT M BRIMUPAHHE TPYIIT )KUBBIX OPTaHH3MOB

2.3

Cucrema OpraHMYeCKOro MHUpPAa KaK OTpaxeHHe H3BOMIOLMH. OCHOBHBIE CHUCTEMAaTHYECKUE TIPYIIIBI
OPraHu3MOB

2.4

BBOHIO]_II/DI YCJIOBCKA. AHTpOHOJ'IOFI/If{ KakK HayKa. PaszButne HpeZlCTaBJ'ICHI/Iﬁ O IMPOUCXOXKICHUU YCIOBCKA.
Metoant HN3Yy4YCHHA aAHTPOIIOICHE3A. CXOZ[CTBa U pas3indyvsg 4Y€JIOBCKa M XWBOTHBIX. CucremMaTndeckoe
IMOJIOKCHUEC YCJIOBCKA.

JBmwkymue cwibl ((pakTophel) aHTpororeHe3a. HacieacTBeHHass M3MEHYMBOCTh U €CTECTBEHHEBIH OTOOD.
OO0n1ecTBEeHHBIN 00pa3 JKU3HH, H3TOTOBICHHUE OPYIUHA TPYy/a, MBIIIICHUE, PeUb

2.5

OcCHOBHBIE CTaguM M BETBM D3BOJIOLMM UEJIOBEKA: aBCTpajonuTeku, YemoBek ymenbld, Yenosek
npsAMoxoasmuii, YenoBek HeanaepTanbekuil, Uenoek pazymubiil. Haxoaku uckomaemMbiX OCTAHKOB, BPEMs
CYIIECTBOBAHUS, 00J1aCTh PACIIPOCTPaHEHHS, 00hEM TOJIOBHOTO M0O3Ta, 00pa3 )KU3HH, OPYAMS

2.6

YenoBeueckue pacbl. OCHOBHBIE OONBIINE PACHl: E€BPONCOHIHAs (€BpasmiicKas), HETpO-aBCTPATOWIHAS
(9KBaTOpHATBbHAs), MOHTOJIONJHAS (A3MaTCKO-aMepHKaHcKas). YepThl IpHCIOcoOIEHHOCTH IpeIcTaBuTeNer
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YyeJIOBEUECKUX pac K YCIOBUSIM cyliecTBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Msbl 1 OKpY>Karolas cpeja

3.1

OKoONOTHS KaK HaykKa. 3afadud ® pa3felbl JSKOJOTHH. METOIbl HKOJOTHYECKHX HCCIICTOBAHHM.
DKoJorudeckoe MUpoBo33peHue. Cpenbl OOUTaHUS OPTaHU3MOB: BOJHAsI, HA3eMHO-BO3/YIIIHAS, TOYBEHHAS,
BHYTPHOPraHU3MEHHAs

3.2

Okonorudeckue ¢akropel. Knaccudukanus skoorndeckux (hakTopoB: aOMOTHYECKHE, OMOTHYECKHE WU
aHTpornoreHHble. JIelcTBHe SKOIOrHYecKuX (PakTOPOB HA OPTaHU3MBbI

3.3

AbGuotuieckue (HhakTophl: CBET, TEMIIEpaTypa, BiaxkHoCTh. DoTonepuoausm. [IpucrnocobneHust opraHu3MoB
K JCUCTBHIO abMOTHUECKIX (pakTOpoB. bronornieckue puTMol

3.4

buoTtnueckue (paktopbl. Buasl OHOTHUYECKUX B3aUMOJCHCTBHI: KOHKYPEHIIHS, XUITHHYECTBO, MTAPA3UTH3M,
MyTyallu3M, KOMMeEHCAIu3M (HaxJIeOHHYeCTBO, KBAapTUPAHTCTBO), aMEHCAJM3M, HEUTpaiu3M. 3HaueHHe
OMOTHYECKUX B3aMOACUCTBUI ISl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XapaKTepUCTUKU nomyasuuu. OCHOBHbIE IOKa3aTeNd MOMYJSALUHU: YHCICHHOCTD,
TUIOTHOCTh, POXKIAEMOCThb, CMEPTHOCTb, MPUPOCT, MUrpanus. JIMHaMHUKa YUCIEHHOCTH TOMYJSAINA U €€
perynsus

Coo01IecTBa 1 DKOJIOTHYECKHE CUCTEMBI
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Coo0b11ecTBO OpraHu3MoB — OnoleHo3. CTpyKTyphl OMOIIEHO3a: BUJOBAsI, MPOCTPAHCTBEHHAS, TPO(pHUECKast
(mumieBas). Bunbl-nomuHanTel. CBSI3U B OMOIIEHO3E

4.2

DKOJIOTHUECKUE CUCTEMBI (3KocHcTeMbl). [loHATHE 00 3KocucTeMe M OHoreorneHose. DyHKIMOHAIBHBIC
KOMITOHEHTBI 9KOCHCTEMBI: MIPOIYLIEHThI, KOHCYMEHTHI, PeAYIIeHThI. KpyroBOpOT BEIIECTB U OTOK SHEPTUH
B aKkocucteMe. Tpodudeckue (THIEBBIE) YPOBHH SKOCHCTeMBI I[lumieBblie memu U ceTH. OCHOBHBIC
MOKa3aTesld YKOCHCTEMbI: Ouomacca, MpOAyKIHs. JKOJOTHUSCKUE MUPAMHIbI: HPOAYKIUH, YHCICHHOCTH,
oromaccel. CBOICTBA YKOCHCTEM: YCTOHUMBOCTD, CAMOPETYIISALHS, pa3BuTHe. CyKIIeCCHs

4.3

[IpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03€P U peK. DKOCHCTEMA XBOMHOTO MM IIMPOKOIUCTBEHHOTO JIECa.

AHTpOIIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMEL. YPOOIKOCUCTEMEI. BHomorndeckoe M XO03sSHCTBEHHOE
3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak GakTop yCTOMUUBOCTH 3KocHucTeM. CoXpaHeHHEe OMOJIOTHYECKOTO pa3HooOpasus Ha
3emie

4.4

VYuenue B.W. Bepnaackoro o 6uoctepe. ['panuiibl, coctaB u cTpyktypa 6nochepsl. JKuBoe BEIECTBO U €ro
¢yukmun. OcoberHoctH Onochephl Kak TI00aIbHOM dKOCHCTEMEI. [IiHaMIdeckoe paBHOBECHE U 0OpaTHast
CBsi3b B Omocdepe. KpyropopoTsl BemecTB W OHONCOXMMHUYECKHE MUKIIBI JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBo B Onochepe 3eMin. AHTpoIoreHHbIe H3MEeHEeHUs B Onochepe. [odambHbIe SKOIOTHYeCKHEe
MPOOJIEMBI.

OcHoBa palyoOHAJIBLHOTO YIPaBICHUS NPUPOIHBIMH pECypcamMM M HUX HCIONb30BaHUE. JlOCTHKeHUs
OMOJIOTMH U OXpaHa MPHUPOJIBI
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