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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO0 OHOJOTHH TEOPETUYECKYI0 OCHOBY JJIsi ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJOXEHHS 00
o0UIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOLIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHErO
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYCHUWU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYCHHH CYIIECTBOBAHHUS YEIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, ONIPEIeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOyYaroIIUXCS cpeacTBaMu ydyeOHoro mnpeamera «buonorus»,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEeIbHOTO TPOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B nporpamMe mo OMONOTHMHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN ACATEIbHOCTH/YU€OHBIX NEHCTBUN 0OYUJAIOMIUXCS 10
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBIl ypOBEHb) pealM30BaH MPHHIIUI
MPEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaTtomy Hapsay ¢ U3ydeHHueM o0LIe0MOIOTHUECKUX TEOPUH, a TaKKe 3HAaHHUH
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO IOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMM  YeJOBEKa, MEAUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHs K MPHUKIAJTHON HANPaBIEHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTeUeHHsI YCIOBUHM Ul pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y O00YyYarOUUXCs CHOCOOHOCTH AJaNTHUPOBATHCS K M3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bbuonorus Ha ypoBHe cpeiHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYaloOIIUXCs MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI Mpupoe, e€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHne OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uonoruu obecrnednBaeT ycaoBUs s ((OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIUN
OMOJIOTHYECKUX 3HAHUHU C TMPENCTaBICHUSAMH M3 OPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONOXKEHUS O MpEAHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» cocTaBMIIM OCHOBY ISl ONIPEAEICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, IPEICTABICHHOTO B IPOTrpaMMe 10 OHOJIOTHH.
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OT160p conepkanus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, OMpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHU3HU U MPaKTHUECKOW nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHMMAIOT DJIEMEHTBl COJEPIKAaHUs, KOTOphIE CIy)KaT OCHOBOM s  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHUSL.

CtpykTypupoBaHHe cOJep>KaHUsl y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBIIECHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSIX
JKUBOU IPUPOJIbI, 0 €€ YPOBHEBON OPraHU3allMu 1 SBOJIIOLNH. B COOTBETCTBUH € 3TUM B CTPYKTYpe
ydaeOHoro npeaMera «buoI0THs BBIACIECHBI CIACAYIONINE COAEpKAaTeNbHbIe TUHUU: «buonorus
KaKk Hayka. MeToJlbl Hay4yHOTro Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouoyiornyeckas cucreMay, «CucrteMa U MHOrooOpa3ue OpraHuIecKoro MUpay, « IBOJFOIHS
JKUBOU MIPUPOIBD, «IKOCUCTEMBI U PUCYIIHE UM 3aKOHOMEPHOCTH.

Ienp w3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
O00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JCHCTBUN B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTrkeHrne e W3ydeHUs ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYaIOIIUMHKCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIIUX OCHOBOU it (opMHupOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y OOydarolmuxcs MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJEeN U MOJIX0/I0B K U3YUYEHHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OPTaHU3aALINY;

CTaHOBJIECHHE Yy oOydJarommxcs oOued KynbTypbl, (YHKIMOHAJIBHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

(dbopMupoBaHHe y OOydaroUMXcs yMEHUN HIUTFOCTPUPOBATH 3HAYEHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTaHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIOBEKOM >KHWBOW IPUPOJIHI,
HE00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOIEHUS] STUYECKUX HOPM TpU MPOBEACHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JJIsl TIOBBIIICHHS] YPOBHS JKOJIOTHUECKON
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHUU M YMEHUW B MOBCEIHEBHOMN >KM3HH JJISl OLIEHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITaKTHKH 3200JIeBaHUN.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCSL O0sI3aTENBHBIM YUYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

MECTO YYEBHOI'O IPEJMETA «bHOJIOT'US1» B YYEBHOM IIVTAHE

OO0r1ee ynco YacoB, BBIACICHHBIX I U3yYeHUsT OMOJIOTHH — 6849acoB:
B 10 kmacce — 34 wgaca (1 wac B Hememio), B 11 kmacce — 34 gaca (1 gac B Hememnto
[Ipennaraemelii B mporpaMme 1o OWOJIOTHH IMEpeyeHb Ja0OpaTOPHBIX M NMPAKTHYECKUX PadoT
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ABIIIETCS. PEKOMEHJATeNIbHbIM, YUWTENb JIelaeT BHIOOp IMpoBeneHUs: J1adopaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUYaTbHBIX OCOOCHHOCTEH 00YJarOIINUXCS, CIIUCKA SKCIIEPUMEHTATLHBIX
3aJJaHu, MpeAIaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOI'O AK3aMeHa M0 OHOJIOTHH.

OuHo-3a04yHasi popma:

—-B 10 xacce — 34 gaca (1 gyac B Henenmo0): 34 ayTUTOPHBIX Yaca, U3 HUX Ha KOHTPOJbHBIE
paboTsl (TecTupoBanue) — He Ooee 3;

-B 11 kmacce— 34 gaca (1 yac B Henemto): 34 ayIUTOPHBIX Yaca, U3 HUX Ha KOHTPOJbHBIE
paboTsl (TecTupoBaHue) — He Ooee 3;

3aounas popma:

—-B 10 kiacce — 34 gaca (1 gac B Heenmio): 34 ayAUTOPHBIX Yaca, U3 HUX HA KOHTPOJIHHBIC
paboThI (TEcTUpOBaHUE) — He Ooee 3;

-B 11 xnacce— 34 yaca (1 yac B Henemnto): 34 ayIUTOPHBIX Yaca, U3 HUX HAa KOHTPOJbHBIE
paboThI (TecTUpOBaHUE) — HE Ooee 3;

COJAEPKAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHONOTHMU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMHU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUU COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

Mertoapb! MO3HAHMS )KUBOU MPUPOIbI (HAOI0IEHNE, SKCIIEPUMEHT, OITUCAaHUE, U3MEpPEHHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumu:

Hoptpetsr: Y. apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlabopaTopHble U IPaKTHYeCKHE PadoThI:

[IpakTnueckass pabota Ne 1. «lcrnonb3oBaHue pa3nMUHBIX METONOB IPH H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPraHU3AI M.

XKusbie cuctempl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusi Omonoruu. OTiIMuYue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpa3ue. YPOBHU OpraHu3ald OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOChepHBI.

JdemoHcTpaumu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHU3aIUU >KUBOU
TIPUPOIBIY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHYECKUM  COCTaB  KIETKHM.  XUMHUYECKHE  DJIEMEHThl:  MaKpORJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OYHKIMKA BOJABI U MUHEpAIbHBIX BellecTB B KkieTke. lloanepkanue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHuMbIe
U 3aMEHUMBbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

depMeHTHl — Ouonorudeckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Buramunpl. Otnwuums  GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.
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VYrneBojabl: MOHOCaxapu bl (TJII0K03a, pud03a u 1e30Kkcupud03a), 1ucaxapubl (caxaposa,
JIAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUM
YIJIEBOJIOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotel: JIHK 1 PHK. Hykiieotnapl — MOHOMEPHI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. KierouHnas teopus — npumep B3aUMOICHCTBUA HUIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka xak nenoctHas xuBast cuctema. O0mue Npru3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekynsl JIHK kak reneruueckuii anmapar, cucTemMa CUHTE3a Oelika.

Tunsl KIETOK: 3yKapuoTHyecKas W Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHAS CTEHKA, MTMKOKAIUKC, UX (PYHKIIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (QyHkmuu. LlurorazMa m e€ OpraHOWIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onpmku, mu3zocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTu/ibl. [IporcxoxaeHrne MUTOXOHAPUH U m1acTua. Buast
wiactug. HememOpaHHble OpPraHouAbl KIETKU: PHUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
peCcHUYKH, KryTUKU. DyHKIIMK OpraHOUI0B KIIETKU. BKiitoueHus.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIlIeCTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. llneiinen, P.Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel: «PacnipeneneHne XMMHMUYECKHX DJJIEMEHTOB B HEXHBOW  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemsl: «Ileproauueckas Tabiuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIumuasn.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabota Ne 2. «lM3ydyeHuwe CTpOEHHsI KJIETOK PACTCHHH, >KHBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMWIIHS (TUIACTUYECKH OOMEH) U
JTUCCUMMJIISALINS (SHEPTETHYECKUit 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca Mmetadonu3ma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTab0Inu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbi. Ponb pepmMeHTOB B 00MEHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.
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@®orocunre3. CperoBas U TeMmMHOBass ¢a3bl (orocunre3a. Peakiun Qorocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINEe OakTepuu. 3HAYCHWE XEMOCUHTE3a JJisl )KU3HU Ha
3emuie.

OHepreTnyecknii oOMeH B  KieTKe. PaciieruieHue  BEIIECTB, BBIJCICHHE H
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakummu wmarpuynoro cuHreza. [enHermueckas wHdpopmarus u [JIHK. Peamuzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl TpaHcasauuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
U. ViBanoBckuit). OCOOEHHOCTH CTPOEHHUS U JKU3HEHHOrO IMKJIa BUpPYycoB. bakrepuodaru.
bone3nu pactenuid, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIC BUpycaMmu. Bupyc nmMmmyHoaeduinra
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTtHast TpaHCKpHIMLHMS, peBEpTa3a U HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.

JdemoncTpanum:

IMoptpetsr: H. K. Konsuos, /1. 1. Usanosckuit, K. A. Tumupsises.

Tabmuiet ~ u cxembl: «Tunbl  nutanusy,  «Merabomuzm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue HK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHbIM 1wmka Bupyca CIIWa, Oaxrepuodarayn,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Moaenu-anmiukauun «Yapoenue JIHK u Tpanckpunmus», «bruocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, WM >KU3HEHHBIM MK KieTku. MHTepdaza m mutos. I[Ipoiecchr,
nporekaromue B uHTepdasze. Permmukanus — peakuust marpuunoro cunteza JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckrue OCHOBBI Pa3MHOKEHUSI M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Jenenue knetku —Muto3. Ctaauu mutosa. [Iporieccsl, mporucxoasiiye Ha pa3HbIX CTaIusIX
MUTO3a. bBroIOrnyeckuii cMpICa MUTO3a.

[IporpamMmmupyemas rubesnb KJIeTKH — alomnTo3.

@opMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe U TMosioBoe. Buasl  Gecrosoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIOI0ro.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonasimue Ha crtaausx Meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
SHIEKIIETKa) — clepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHS —SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MMO3BOHOYHBIX MKHBOTHBIX: JPOOJICHHE, TacTpyJsALus,
opranorenes. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
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HenpsiMoe (IMYuHO4YHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIuN
pa3BUTHSL.

JdemoHcTpauuu:

Tabnuie! u cxembl: «®opMbl pa3MHOKEHUST OPraHU3MOBY, «J[BOHOE OIJIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHe XpOMOCOMbI», «KieTouHbld LUK, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIEC CTAJIMA OHTOTECHE3a.

O6opynoBaHue: MUKPOCKON, MHKporpenaparsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET0»,
«Slituexnerka miekonuTaroero», «Kapruokunes B kjieTkax KOpelika Jykay, MarHUTHast MOJIEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas padota Ne 3. «HabmroeHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

Jlaboparopuass pabora Ne4. «M3yueHHe CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. McTopus pa3BuUTHsS TEHETUKU. Ponp LUTOJNIOTMU U
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiIam poccuicKUX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIOIOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  MPU3HAKOB,  ycTaHOBJIEHHble ['. Mennenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH equH000pa3us THOPUIOB MepBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJIENOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKpENIMBAHUA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana mno cCremIeHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetnka momna. XpoMOCOMHOE OIpEEICHHE MMoJa. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
['omorameTHbie W TeTeporaMeTHBIE OpraHuW3Mbl. HaciemoBaHue TPU3HAKOB, CIEMJICHHBIX C
MOJIOM.

N3menunBoCTh. Buibl HI3MEHYMBOCTH: HEHACIECTBEHHAS U HAaCIeACTBEHHAs. Poib cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BapuannonHssiil psg u BapuannoHHas Kpuasd. Hopma peakuuum npusnaka. KomnuecTBeHHbIE 1
KaueCTBEHHBIC TIPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencTBennas, wiv reHOTUIIHYECKast, I3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTallliOHHAS
n3MeHYNBOCTh. Kiaccudukanus myTranwii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocTy H. . BaBusosa.

BuesigepHast HaCIE€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun demoBeka. OCHOBHBIE METO/BI T'€HETHUKHM YEJIOBEKA:
TE€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKHUN, MOJICKYISIPHO-
reHetuyeckuii. CoOBpeMEHHOE OIpeelIeHUEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKWE, B ToM yucie ¢ nomoipio I[1[P-anamm3a. HacnencrBenHsie 3aboseBaHus




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

YyejoBeKa: TIeHHble 0oyie3HH, OOJIE3HM C  HACNIENCTBEHHOW IPeapacloiokKEeHHOCTBIO,
XxpoMocoMHble Oone3nu. Comaruueckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310pOBOTO 00pa3a XHU3HHU, JUArHOCTUKHU, NPO(PUIAKTUKN U JICUEHUS] TeHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONM TE€HETHUKU B
IPEJOTBPALICHUN U JICYEHUH FeHETUYECKUX 3a00JIeBaHUN YeI0BEKa.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabnuuel u cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE M €r0 LIUTOT€HETUYECKas OCHOBAY,
«3aKoH pacIIeIyIEeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH UHUCTOTHI TraMeT»,
«urnbpunHoe ckpeumuBanue», «lLluTonornueckue OCHOBBI JUTMOPUIHOIO CKpEIIMBAHUS,
«Mero3y, «B3anMoIeiCTBHE AJJIEIbHBIX TEHOBY, « €HEeTHUECKUE KapThl PACTEHUH, )KUBOTHBIX U
qenoBeKa», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACIENOBAaHUS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTHY», «MomndukanuoHHas
U3MEHYNBOCThY», «Hacnenosanue pesyc-akropay, «l'eHeTnka rpymnn KpoBw», «MyTalnnoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Mmojenu-anmMkanun  «MoHoruopuaHoe ckpeumBanuey, «HemomnHoe
JTOMUHUpOBaHUEe», «JluruOpumHoe ckpemmuBanue», «llepekpéct XpoMocom», MHKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GopMbl KpbLIbEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yinbTaToB MOHOTUOPUIAHOTO U JUTHOPHUTHOTO
CKpEeLIMBaHUA y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas padota Ne 6. «3yyenne MoaupuKaiMOHHONW U3MEHYMBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUAllMOHHOW KPUBOI.

JlaGoparopHass pabora Ne7. «AHanmu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[IpakTuueckas padora Ne 2. «CocraBiieHue U aHATIU3 POJOCIOBHBIX UYEIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUe CEIeKUUU U AoMecTukanus. Yuyenue H.
W. BaBunoBa o IEHTpax MPOMCXOXIEHUS MU MHOrooOpas3us KyJIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIMH. MaccoBbIi M MHIUBUAYATIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil U xKUBOTHBIX. OlleHKa 3KcTepbepa. bIu3KkopoIcTBEHHOE CKpeluBaHue — UHOPUAMHT.
Yucras nuausg. CKpelBaHie YUCThIX TUHUNA. ['eTepo3uc, unu rudbpunnas cuia. HepoacrsenHnoe
cKpemuBaHue — ayrOpuauHr. OtaanénHHas ruOpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 M IIOJy4YEHHE MOJUILUIONI0B. JIOCTMIKEHUS CEJIEKIMM pacTeHHUH, XHUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpaciab NPOM3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3JAHUS
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHME BBHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dThyeckue mnpodisemel. MO —
TFeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpetsl: H. K. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpbl MPOUCXOXKAECHHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHuii», «Ilopoasl JOMalIHUX KUBOTHBIX», «COpTa KyJIbTYypHBIX pacTeHH», «OTaal€éHHas
rubpunmzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
O6uotexHonorun», «KiaerouHele KylbTypbl M KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U IEpEeHOC
TEHOB, XpPOMOCOM.
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OO6opyioBaHue: MYJISDKU TUIOAOB M KOPHEIUIONOB JUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

Oxckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUS CEJICKIIMU PACTEHUM U >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosIronMOHHAs OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOpPUHU. ODBOJIIOLUOHHAS TEOPUSA U €€
MecTO B OMOJI0rHH. BiMsHue 3BONMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeuzerenscrBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JIETOMHCH, ITepexoHbie (hopMbl. broreorpaduueckue: cXoAcTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA M pa3inuus 3MOPHUOHOB pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0O0JUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennochbliku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenE¢HHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpossomtonus. [Tomynanus kak eqMHULA BUA U 3BOJIIOLUY.

JBuxymue cuibl (pakTopbl) IBOJIOLKWKA BUJOB B Npupoae. MyTalmoHHbBIN mpolecc U
KOMOWHATHBHAs: U3MEHYMBOCTb. [lomynsaioHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EctectBeHHbIll 0TOOp — HampaBisitolMi ¢pakTop 3BoMONUH. DOpMBI €CTECTBEHHOIO
otOopa.

[IprcnocoOaeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Boitonuu. [Ipumeps! nmprucnocoOieHnit
y OpraHu3MoB. ApoMop(03bl U UIMOAJANTALIUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

Maxkpossomtonusi. @opMbl 3BONIONUM: (pUIIeTHYECKas, TUBEPreHTHasi, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNY.

[Ipoucxoxaenne  OT  HecHelUaJM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsl: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenp, @. Mrosep, A. H. CeBepiios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBennblit  oTO0p», «MHOroobpazue copTroB pacteHuity, «MHorooOpasue Mopos
KUBOTHBIX», «[Tonmynsuum, «MyTtannoHHas HW3MEHUYUBOCTbHY, «ApOoMOpP(O3bD»,
«Mnnoanantammmny», «OO0mas nereHepanusy, «JBwkymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBanue», «lIpucrnocoOieHHOCT
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O60opyaoBaHKe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMHU OKPACKH, HAOOP IJI0JI0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJeNlb «OCHOBHBIE
HaIlpaBJICHUS 3BOIOLUNY, 00bEMHAs Mozeb «CTpOeHHE FOJIOBHOTO MO3Ta IT03BOHOUHBIX).

buoreorpaguyeckas kapra wmupa, Kojulekuus «DOpMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTEeHMI», MoJeib anrumkanusa «llepekpéct XxpoMocom», BlIa)KHbIE IIpenaparhbl




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jpozoduna» (HOpMa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TETa).

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGoparopuass pabora Ne2. «OmnucaHue mNpPUCIOCOOICHHOCTH OpraHu3mMa #u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHBIE NIPEICTABICHUS O 3apOXKIACHUU XKU3HU. HayduHble runore3pl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHCHepMHs. XUMHUYecKas SBONIONUS. AOUOTEHHBIH CHUHTE3
OpPraHMYECKUX BEILIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosronnu. HavanbHble aTamnsl Onosiorudeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpAHHBIX CTPYKTYpP U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIIII KUBbIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o spam u nepuoam. Katapxeii. Apxeickas u mpoTepo3onckas
apbl. [laneo3oiickas 3pa u e€ nepuoibl: KEMOPUNUCKUNA, OPJOBUKCKUHN, CUITyPUNUCKUN, JE€BOHCKHIA,
KAMEHHOYTOJIbHBIM, IEPMCKHUH.

Me3so3oiickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa M T€0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU
PacTUTENBHOTO M )KUBOTHOTO MUpPa. ApoMop( 03Bl Y pacTeHHI U KUBOTHBIX. [losiBIeHME, paciBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpOHoJiorMss Kak Hayka. Pas3BuTue mnpejacraBieHHil o
IIPOUCXOXKIECHNN YelloBeKa. MeTo1bl M3yueHus aHTpornorene3a. CXoAcTBa U pa3ndusl 4eIoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHE YEJIOBEKA.

JBuwkymme cuibl  (QakTophl) aHTpomoreHe3a. HacnenacTBeHHas W3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZa, MBILUICHHUE,
peub.

OcCHOBHbBIE CTaJIMM W BETBU SBOJIOIUH YEJIOBEKAa: aBCTPAJIONUTEKH, YeToBEK yMEJbIi,
Yenosek npsaMmoxondmui, YenoBexk Heanaepranbckui, Yenosek pasyMmHbii. Haxonxu
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUE PACHl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaloujHas  (9KBaTOpUAlbHAas), MOHTOJOWUIHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpauuu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmnuibl u cxembl: «Bo3arkHOBeHHEe CONTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuyeckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHHS
YeJ0BEeKa U YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMajJeOHTOJIOIMYECKHX HaXO0J0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pacs».

Ob6opynosanue: Mynsku — «lIpoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOMa, HeAHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHoJIorHIeckas Tabiaua,
KoJuteKIus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
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[IpakTrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLias cpejaa.

DKOJIOTHST KaK Hayka. 3aJauyd M pas3liefbl JKOJOTHMH. METOIbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUsT ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHUOpPraHU3MEHHasl.

Okonorudeckue ¢akropbl. Knaccudukamus skomorumueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J(elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TEMIEeparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOneHust OpraHu3MoB K JAeHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. bruojgornueckre puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUH: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomneparus, MyTyalin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaTu3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBHI [IJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nomyasuud. OCHOBHbIE TIOKAa3aTEJU MOMYJISINU:
YHCIEHHOCTh, IUJIOTHOCTb, POXKAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. [luHammuka
YUCJIEHHOCTH MOMYJISIIUK U €€ Peryssiusl.

JdemoHcTpanum:

Hoptpertst: A. 'ymbonsar, K. @. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kKapta «IIpupoansie 30Hb1 3eminy», «Cpebl 0OUTaHUST OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHOY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGopatophas pabota Ne 3. «Mopdonornyeckre 0coOEHHOCTH PACTEHUI U3 pa3HbIX MECT
oOUTaHUNY.

JIaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISALMN pa3HBIX BUOB PACTCHUI.

Tema 4. CoolmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CooOmiectBo  opraHm3MoB —  OuoneHo3. CTpykTypbl  OuoOIEeHO3a:  BUAOBAs,
pOCTpaHCTBEHHasl, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Dkojorudeckre cuctembl (kocuctembl). IloHaTtne 06 skocucTemMe U OUOreolEeHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3IKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNd HKOCUCTEMBI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIeccHs.

[IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOINOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycTounBocTH dKOcucTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II00aJbHONW 3KOCHUCTEMBI.
JnnamMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOTC€OXMMHUYECKHUE ITUKIIBI 3JIEMEHTOB (YIJIepojaa, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.
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UYenoseuecTBo B Onocdepe 3emiin. AHTPOIIOreHHbIE U3MEHEHHS B Onocdepe. [ modansHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiectBoBaHue Ipupoibl U yenaoBeuecTBa. Coxpanenue OnopasHooOpa3us Kak OCHOBA
ycroitunBocTu Onochepsl. OcHOBa pallMOHATBLHOTO YIPABICHHUS MPUPOTHBIME PECypcaMH U UX
ucHnoib30Banue. JJocTukeHust OMONIOruK U OXpaHa MPUPOIBIL.

JdemMoHcTpanum:

Hoptpetsl: A. k. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuiel u cxembl: «lIumeBbie nenn», «buoueHnos: cocraB u cTpykrypa», «lIlpupoansie
coobmiectBay, «llenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«OKocHUCTEMA IIMPOKOIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOIO Jiecay, «bruoreHo3 Bogoéma,
«Arpouenos3», «lIpumepHble aHTPONOTEHHBIE BO3JCUCTBUS Ha NPUPOLY», «Baxuelue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BakHeMIIas cocTaBifoILas
ouocthepnr», «DakTopel gerpamauumu  mouB», «llapHukoBbl  3ddexT», «DaKTOpPBI
PaznoaKTHBHOTO 3arpsi3HeHus 6nocgepbl», «Obmas cTpykrypa 6uocdeps», «Pacrnpoctpanenue
*KU3HU B Omocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoaa B Ouocheper,
«KpyroBopot a3ora B mpupoie».

O6opynoBaHue: MOAETb-aNIINKALIHS «Tunuuneie OHOIIEHO3BI», repbapuit
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenu = BaKHEHIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TrepOapui U KOJUIEKIMM pPACTeHUM U IKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepatinu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

OcBoenue y4yebHoro npenMera «buosorusy» Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUSs
JOJIKHO 00€CTIeYUTh JOCTUKEHHE CIEAYIONUX 00yJarOIMMUCS TMYHOCTHBIX, METAIPEeIMETHBIX
U IIPEAMETHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yAbTaThl OCBOEHHUS MPOrpPaMMbI IO OHOJOTMM OCHOBHOTO OOILEro
00pa30BaHUs JIOJKHBI OTPakaTh T'OTOBHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIM U pacIIMpPEHHE OIbITa JEATEIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE peAIN3allM OCHOBHBIX HAIpPaBJIEHUI BOCIUTATEIBHON JEATEIBHOCTH, B TOM YHCIIE B
YacTHU:

1) rpakaaHCcKOro BOCHMTAHMSA:

—~TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JAESTEIBbHOCTH IPH  BBIOJHEHUHU
MCCIIEOBAHUM U ITPOEKTOB, CTPEMJIIEHNE K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIY;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

—~OTHOULIEHHE K OMOJIOTMM KaK K Ba)KHOM COCTaBIIAIONICH KYJIbTYphl, TOPJAOCTh 3a BKJIAJ
POCCHUHCKUX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI OMOJIOTHUYECKON HAyKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

—~TOTOBHOCTh OLIEHUBATh NMOBEACHHUE U MOCTYNKH C NMO3ULHUN HPABCTBEHHBIX HOPM U HOPM
DKOJIOTMUYECKOH KYJIbTYPBI;

—~TIOHMMaHue 3HAYUMOCTH HPABCTBEHHOTO acIleKTa JeATeIbHOCTH YeJIOBEeKa B MEIULIUHE U
OHOJIOTHH;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

~TIOHUMAaHue PO OMOJIOTHH B (POPMUPOBAHUN ICTETHUECKON KYIbTYPHI INYHOCTH;

5) ¢wusnyeckoro BocnHTaHUS, (OPMUPOBAHHS  KYJbTYPbl 3A0pPOBbS W
IMOLMOHAJIBLHOIO 0JIAT OOy YH S




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

—OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO U YCTAHOBKA Ha 3[I0POBbII 00pa3 *U3HU
(3mopoBoe mUTaHUE, COOMIOIEHUE TUTUEHNUECKUX MPABUI M HOPM, COQIAHCHPOBAHHBIA PEKUM
3aHATHH U OTAbIXA, peryJisipHas (pu3ndeckas akTUBHOCTD);

—OCO3HAHUE TOCJEICTBUM M HENPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHE aIKOTOJIs,
HapKOTHKOB, KypeHHE) 1 HHBIX (GOpM Bpea JUisl pU3MUecKoro U MCUXUUYECKOT0 30POBbS;

—co0moZieHne mpaBui 0€30MacHOCTH, B TOM YHCJIE HaBBIKM O€30IacHOTO TOBEACHUS B
MPUPOJHON Cpelie;

—c(opMHUPOBaHHOCTh HaBBIKA pe(IIEeKCHUH, YIpPaBJICHHE COOCTBEHHBIM SMOLMOHAIBHBIM
COCTOSIHUEM;

6) TPy10BOT0 BOCIUTAHUS:

—aKTMBHOE y4acTHE B PELICHUH IIPAKTUYECKHX 3a]a4 (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aliy, HACEJICHHOTO MYHKTa, Kpasi) OMOJOTHYECKOW M IKOJIOTUYECKON HANPaBICHHOCTH,
UHTEpEC K MIPAKTUYECKOMY U3yUeHHI0 podeccuil, CBA3aHHBIX ¢ OMOIOTHEl;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS:

—OpHMEHTalMsl Ha NPUMEHEHHE OMOJIOIMYEeCKMX 3HAHWM MpHM pelleHuH 3a1ady B 00JacTu
OKpYKaloIlEeH Cpeibl;

—O0CO3HAHHUE 3KOJOIMYECKUX MPoOIeM U IyTel UX peLIeHus;

~TOTOBHOCTh K YYaCTHIO B IIPAKTUUYECKOM 1€ATEIbHOCTH 3KOJOTMYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMSL:

—OpHUEHTalMsI Ha COBPEMEHHYIO CHCTEMY Hay4yHbIX IIPEJICTaBICHUA 00 OCHOBHBIX
OMOJIOTYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35X UeJIOBEKa C IPUPOTHON U COLIMATILHON CPEIoi;

—~TIOHMMaHUE poJIv OMOJOTUYECKON HAyKH B POPMUPOBAHNN HAyYHOIO MUPOBO33PEHMUS;

—Ppa3BUTUE HAay4yHOM JII0OOO3HATENBHOCTH, MHTEpeca K OMOJIOrMYecKod HayKe, HaBBIKOB
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

9) ananTanuu 00y4Yar0IIerocsi K H3MeHsIIIUMCS YCJI0BHSIM COIMATBLHO U PUPOAHO#
cpebl:

—aJIeKBaTHasl OIIeHKa M3MEHSIOLINXCS YCIOBUI; NMPUHATHE pelleHus (MHIUBUyaIbHOE, B
IpyNIe) B U3MEHSIOMIMXCS YCIOBHUIX HA OCHOBAaHUM aHajIn3a OMOIOrMYecKoi HHpOpMaIuy;

—IJIaHUPOBAaHUE JEHCTBHM B HOBOM CHTyallud Ha OCHOBAaHMM 3HAHUH OMOJOTHMYECKUX
3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yJbTaThl OCBOSHHUSI MPOTpaMMbl IO OMOJOTHHA OCHOBHOTO OOIIETO
o0Opa3oBaHMs, JODKHBI OTpaXkKaTh OBJIAJIEHHWE CIEAYIOUUMH YHHBEPCAJIbHBIMU YYEOHBIMU
JNEUCTBUSIMU:

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
ba3oBbie Jornueckue JAeHCTBUS:

—CaMOCTOATENbHO (OPMYIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

—WCIOJIb30BaTh TPH OCBOCHUM 3HAHUW TPHUEMBI JIOTUYECKOTO MBINIUICHHS (aHaln3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHBIE MIPU3HAKK, YCTAHABIUBATH CBS3H C IPYTUMU MTOHSATHSIMH );

—ONpPEAENATh LENU ACATEIbHOCTH, 3aJaBas IAapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI JEATEIIbHOCTH C TOCTABJICHHBIMU LEIISIMU;

—HUCTOJb30BaTh OMOJOTHYECKHE TMOHATUS JUIS OObSICHEHUS (PAKTOB WM SBICHHUHA >KUBOUN
MIPUPOBI;

—CTPOHUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMsI B pACCMaTPUBACMBIX SBJICHUSAX, (POPMYIHpPOBATH
BBIBOJIBI M 3aKJTIOUCHUS
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~TPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEICTBA Ui MIPEJCTABICHUS CYLECTBEHHBIX CBSI3eH U
OTHOILIEHWHA B M3y4aeMbIX OHOJIOrMYECKHX OOBEKTaX, a TAaKXKEe MPOTUBOPEUYMI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

—pa3pabaTbIBaTh IJIaH PEeUICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

—~BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

—~KOOPAMHHUPOBATH W BBIIIOJHATH PabOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

—Ppa3BUBaTh KPEATUBHOE MBILUIEHNUE IIPU PEILICHUY )KU3HEHHBIX ITPOOJIEM.
bazoBble nccaeoBarenbckue 1ecTBUS:

—BJIaZICTh HaBBIKAMHU Y4EOHO-HCCIIE0BATENBCKON U POCKTHOM JesITeIbHOCTH, HABBIKAMH
paspernieHus 1npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs IPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

—HCII0JIb30BaTh PA3JIUYHbIE BHJIbl JEATEIBHOCTU I10 IOJIYYEHHUIO HOBOIO 3HAHMs, €ro
UHTEPIpETalnH, NMPEOoOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYallHiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

—(GOopMHPOBATH HAYYHBIH THUI MBIIIJICHHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

—CTaBUTh B (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B OOpPA30BATCIBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

—~BBISIBJIATh TNPUYMHHO-CIICJCTBEHHbIE CBS3M M AaKTyaJIM3UpOBaTh 3a/ady, BbIJIBUIaTh
TUIIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

—aHaJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ pELICHUs 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

—J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

—OCYILECTBIIAThH 1EJICHANIPaBICHHbII MOMCK NEpeHoca CPEJCTB U CIIOCOOOB JEUCTBUS B
npo¢eCCHOHATIBHYIO CPeay;

—~yMEeTh T[EpPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYI0O W  IPAKTUYECKYI0  0O0JacTH
KU3HEJEATEIIBHOCTH;

—yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTei;

—BBIJIBUTAaTh HOBBIE HJI€H, MpeAjiaraTh OPUTHHAIBHBIE IMOAXOJbl U PEIIEHHs, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

Pa6ota ¢ uadopmarnmei:

—OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HMH(pOpMaluu (TekcTe ydeOHOro mnocodus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBAPSIX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

—dopMyIupOBaTh 3aMpoChl U MPUMEHSTh pa3MYHble METOAbI NPHU IMOHCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

—~TIpUoOpeTaTh OMBIT HCIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

—CaMOCTOSITEJILHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TMpEeACTaBIEHUS OHOIOrHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U IPYToe);

—HCIOJIb30BaTh HAYYHBIA SI3BIK B KAaueCTBE CpEACTBAa MpU paboTe ¢ OMOJIOTHYECKOM
uHpopMaLuel: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHMBOJIBI,
dbopmysbl, a0OpeBUATypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

—BJIAZICTh HABBIKAMU PACIO3HABAHUS M 3allUThl HMH(OpMaruu, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
Oo1ueHue:

—OCYILECTBIIATH KOMMYHHKAIIMU BO BCeX c(hepax >KM3HHM, aKTUBHO y4acTBOBATh B IMAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeaIaraéMoy 3aJayd, Y4HUTbIBaTb WHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

—pacro3HaBaTh HeBepOaldbHbIE CPEICTBA OOIICHMS, MOHUMAaTh 3HAUYEHHUE COLIMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

—BJIQZICTh PA3MUYHBIMU CIIOCOOaMH OOIIECHUS M B3aMMOJCHCTBHSI, IOHUMATh HAMEPEHHS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

—~pa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMmecTHas AESITENbHOCTD:

—~TIOHMMATh M HUCII0JIb30BATh IPEUMYILECTBA KOMaHAHON U MHAMBUAYaAJIbHON pabOThl IIpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBHIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

—BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX JIEHCTBUN C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

—~IpPUHUMATh LEJIU COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

—OLIEHMBATh KaY€CTBO CBOET0 BKJIAJA U KaXJ0r0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

—Tpe/uiaraTb HOBBIE NMPOEKTHI, OLIEHWBATh WIEH C MO3ULUN HOBU3HBI, OPUTHHAILHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

—OCYILECTBIATh IO3UTHBHOE CTPATETMUYECKOE IIOBEIEHHWE B PpA3IUYHBIX CUTYyalLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
CamMoopranusanus:

—~HCMOJb30BaTh OHOJOTMYECKUE 3HAHMS JJIs BBIBICHHUS NpPOOJEM U UX pElIeHUs B
JKU3HEHHBIX U Y4eOHBIX CUTYaIlUsX;

—BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;

~CaMOCTOSITETIbHO OCYIIECTBIATh MMO3HABATEIbHYIO JEATEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW JIEATEILHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

—CaMOCTOSITESILHO COCTABJISITH IJIaH PELIEHUS IPOOJIEeMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

—/1aBaTh OIICHKY HOBBIM CUTYAalIHsIM;

—paciupsTh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOUYTEHU;

— 1eJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE;

—OLIEHUBATh NPUOOPETEHHBII OMBIT;

—cnoco0cTBOBaTh POPMUPOBAHUIO U TPOSBICHUIO IIUPOKON 3PYIUIIUU B Pa3HBIX 00JIaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHB
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIIEKT:

—JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
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—BJIaZIETh HAaBBIKAMU I103HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEpPLIAEMBbIX AEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O peILleHMS;

—YMETb OIICHUBATh PUCKU M CBOEBPEMEHHO NMPHUHUMATH PEIICHHS 110 UX CHU)KEHUIO;

~IPUHUMATh MOTHBBI U ApPTYMEHTBI APYTUX IIPU aHAJIU3€ Pe3yIbTaTOB IEATEIbHOCTH;
[Ipunsarue ceOs U APYIUX:

~IpUHUMATh ce0s1, TIOHUMasi CBOU HEJIOCTATKU U JOCTOUHCTBA,

—~TIPUHUMATh MOTHBBI U ApPTYMEHTHI APYTUX NIPU aHAJIN3E PE3yIbTaTOB IEATEIbHOCTH;

—IpU3HaBaTh CBOE IIPABO U MPAaBO APYI'MX Ha OIIMOKH;

—Ppa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH JIPYTOTO YeIOBEKa.
NPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenmetHsie pe3ynbTaThl ocBoeHus rnporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue 1 yaeOHoro npenmera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
Croco0bl necTBuit o OCBOCHHIO, UHTEPIpETALUN
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI JESATEILHOCTH 10 MOIYYEHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TaKXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yJbTaThl MPEACTABIEHBI MO Trojam
oOyueHusl.

[IpenmerHbple  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
Kaacce JOIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJNM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHuEe OMOJOTUYECKUX TEPMUHOB M NOHATUMN: KU3Hb, KIIETKA,
OpraHusM, MeTa0ou3M (0OMEH BEILECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMoperysus),
YpOBHEBasi  OpraHu3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (pEmpOIYKIIHS),
HaCJIe/ICTBEHHOCTh, H3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHaf,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
U. BaBuiosa) u yueHus (0 EHTpax MHOroo0pa3usi U IPOUCXO0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOIO MO3HAHUS B OMOJIOTMH: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLECCOB: 0OMEHa BEIECTB U
IpEeBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS U1 00BSICHEHUS! OMOJIOrMYECKUX MPOIIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€IbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOpPM
IPaMOTHOTO TMOBEJEHHUSI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS IOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul PallMOHAIBHOIO
IPUPOONOIb30BAHNUS;
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YMEHHE peliaTh JJIEMEHTAPHBbIE TEHETHYECKHE 3a/ladyd Ha MOHO- W JUTHOPHUIHOE
CKpEIIMBaHKE, CLIECIUICHHOE HACIIE0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS
JUTS IpeJICKa3aHusI HACJIC0BaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHUYECKH OICHWBAaTh W HHTEPIPETUPOBATH HWH(POPMAIMIO OHOJIOTHYECKOTO
COJICpKaHUsl, BKIIOYAIOIIYIO0 IICEBJAOHAYYHbIC 3HAHHUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBAaHH B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ INHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOTUYECKYI0 HWH(POPMAIMI0O M3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

11 KJIIACC

IIpenmetHple  pe3ynbTaTbl  OCBOEHHMS  ydeOHoro mnpenmera «buonorus» ¢ 11
KJlacce JI0JKHBI OTpaXarh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MecTe€ W POJM OUOJOTMM B CUCTEME HAYyYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIMOHAIEHOM TPaMOTHOCTH YEJIOBEKA JUISI PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbIBaTh COJIEpKaHUE OMOJIOIrMUECKUX TEPMUHOB U OHATHI: BU, OMYJIALUA,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPHI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJOrn4ecKasi mupamuaa, OuoreoleHos, onocdepa;

yMEHHE Wu3jaraTb OHOJOrMueckue Teopun (dBomounoHHas teopuss Y. JlapBuHa,
CUHTETHYECKas TEOpHUsl ABOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. boapa, uepenoBanus riaaBHBIX HampasieHUi U myred somonun A. H. Cesepuosa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOJaMU HAY4YHOTO MO3HAHMs B OMOJOrMM: HAOIIOJCHUE U OMHMCaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M IPOBEJCHHE OHOJOTHYECKOTO
DKCIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE TPU3HAKU CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHU3MBl, IIEpEHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
o6uocdepe;

YMEHHUE MPUMEHSATh MOJy4YeHHbIE 3HaHUS JUIsl O0BSICHEHUsI OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbS OKPYKAIOLIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TOBEACHMSI B OKpY)Kalolled MNPUPOAHON cpele, MOHMMaHue HeoOXOAUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU ouonoruu Ui paloHaIbHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTWYECKHE 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTEMax (11U NMUTAHUS );

YMEHHUE BBINOIHATE JJAOOPAaTOPHBIE U MPAKTUUYECKUE PAOOTHI, COOIIOAATH MpaBUiia MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHHUEM;
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YMEHHE KPUTHYECKH OLEHHWBATh M HHTEPIPETHPOBATh MH(OpMANNIO OHOIOTHYECKOTO
COZICPKaHMs, BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpuBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouonormyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.



YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/a

HaumenoBanue pasnenos

H TECM IIpOrpaMMbl

KonunuectBo uacoB

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

XapaKkTepuCTHKa OCHOBHBIX BH/IOB JACATCIBHOCTH yUCHHKA
(Ha ypoBHE y4eOHBIX CHCTBUI)

buonorus kak Hayka

0.5

PackpbiBaTh cojliepkaHu€ TEPMHUHOB U MOHSATHI: HayyHOE MHPOBO33pPEHUE,
HayyHas KapTMHAa MHUpPA, HAy4dHbIi METOJ, THIIOTE3a, TEOPHUsS, METOIbI
UCCIIEJIOBaHMsI. XapaKTepHU30BaTh OMOJIOTHIO KaK HAayKy, €€ MECTO U POJib Cpelu
JPYTUX €CTeCTBEHHbIX HayK. [lepeuncnsaTh pa3aensl OMOJOTMH B COOTBETCTBHE C
o0beKTaMu n3ydeHusi. Ha3piBaTh BayKHEHIINE OTpacan OMOJIOTHYECKUX 3HAHUHA U
3ajauu, crosmue nepen 6uonorueit XXI B. PackpeiBath coepxkaHne TEpPMUHOB U
MOHATHI: HaYYHBI METOJ, METOAbI UCCIEAOBAaHUS. XapaKTEPU30BaTh OCHOBHbIE
METO/bl TO3HAHMS JKUBOW HPUPOABI: HAONIOJIEHHE, SKCIEPHUMEHT, OIMCaHUe,
U3MEpeHue, KiIacCUpUKAIMsi, MOJCIUPOBAaHUE, CTaTUCTHUYECKas o00paboTka
JAHHBIX

JKusnle cucteMpl U UX

OopraHu3anusa

PackpeiBath comepkaHMe TEPMHHOB M TOHSTHM: CHCTeMa, OMOJIOTHYECKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTypa OMOCHUCTEMBI, CBOMCTBA KUBBIX CHCTEM,
oOMEH  BeIIeCTB, pa3MHOXKEHHE, PpOCT, pPa3BUTHE, HACJIEICTBEHHOCTD,
U3MEHYHUBOCTh, PA3APAKUMOCTh, SHEPro3aBUCHUMOCTb, YPOBHU OpraHHU3alUU
XKU3HU (OuocucTeMm). XapakTepu30BaTh TNPUHIMIBI OpraHU3alUNd OMOCUCTEM:
OTKPBITOCTh, BBICOKAs YHNOPSIOYEHHOCTb, CaMOPETYJSALUs, HEPAPXUYHOCTbD.
[TepeuncnsaTs yHHBEpCAIbHBIE CBOMCTBA )KUBOTO: €IMHCTBO XUMHUECKOTO COCTABA,
pa3paXuMoCTh, JIBH)KEHHE, TOMEOCTa3, POCT U Pa3BUTHE, HACIEACTBEHHOCTD,
W3MEHYUBOCTh, HBOJIONUS (MPUCITIOCOOTEHNE K W3MEHSIOMIMMCS YCIOBHSIM).
[IpuBoUTH TIpUMEpPHI OMOCHCTEM PA3HOTO YPOBHSI OpPraHU3allid U CPABHHUBATH
MIPOSIBJICHUSI CBOMCTB KMBOTO Ha Pa3HBIX YPOBHSAX. XapaKTepU30BaTh OCHOBHBIC
MPOLIECCHI, MPOTEKaIIue B OHocHCTeMax: OOMEH BEIIeCTB W MpEeBpaIICHHE
SHEPTHH, CAMOBOCIIPOU3BEICHHE, CAMOpETyJisiiusl, pazButue. CoOt01aTh MpaBuiia
OepeKHOTO OTHOIICHHUS K KUBOH MPUPOJIe

XUMHUYECKUN COCTaB
CTPOECHUE KIIETKH

u

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB n MMOHSTHM: 3J'ICM€HTLI-6I/IOFCHBI,
MaKpO3JIEMCHTBI, MUKPOJJIEMCHTBI; MUHCPAJIBHBIC BEIICCTBA, MOJICKYJIa BOJbI KaK
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XapaKkTepuCTHKa OCHOBHBIX BH/IOB JACATCIBHOCTH yUCHHKA
(Ha ypoBHE y4eOHBIX CHCTBUI)

JUIONb, BOJOPOJHBIE CBA3M; TUAPOGUIbHBIE M TUAPOPOOHBIE BELIECTBA.
Jloka3pIBaTh €IMHCTBO AJIEMEHTHOTO COCTaBa KaK OJHO M3 CBOWMCTB >KHBOTO.
Pacripenensith XMMUYecKHe SJEMEHTHI [0 TpylmnaM B 3aBUCHUMOCTH OT
KOJINYECTBEHHOTO TMPEJCTaBUTEIILCTBA B OpPTraHU3ME; XapaKTepu30BaTh pOJb
OTJICIbHBIX 3JIEMEHTOB. BBISBIIATH CBSI3b MEXKAY COCTAaBOM, CTPOCHHEM MOJIEKYJIbI
XUMHAYECKOTO COEAMHEHUS M ero (DYHKIHMSIMU B KJIIETKE; PAacCKphIBaTh 3HAYCHHE
TOHATHI: OENKH, IMOJUMEpPBl, MOHOMEPHI, AMHHOKHCIIOTHI, TENTHIHAS CBS3b,
HNOJUNENTH/I, IeHaTypalusa. XapaKTepu3oBaTh OCJKH KaK KJIacC OpPraHu4YecKhX
COCAMHEHUH; KIaCCUPHUIMPOBATH WX IO CTPOSHHUIO (TJIOOYIspHBIE |
GbubpusipHbie  OCNKH), MEePEUUCIATh M XapaKTepu30BaTh (PYHKIHU OEIKOB
pacKpbIBaTh COJEp)KaHNE TEPMHHOB M TOHATHI: (EpPMEHTHI, aKTHBHBIN IICHTD,
cyOcTpaTtHas cHenU(pUYHOCTh, KOPEpMEHThI, OENKHU-aKTHBATOPbl U OeNKu-
WHTHOWTOpPBI.  YKa3plBaTh  OTIAMYUS  (EPMEHTOB  OT  HEOPTaHUYECKHUX
KaTann3aTtopoB. OOBACHATH poNib (EPMEHTOB B (PYHKUIMOHUPOBAHUM >KUBBIX
CHCTEM, B MPOMBIIUIEHHOCTH, B MEIWIIMHE, B MOBCEIHEBHOH JKM3HU YEIOBEKA.
PackpbiBaTh coiep)kaHue TEPMHHOB W MOHATHIL: YIJIEBOJbI, MOHOCAXapuIbl,
JMicaxapuibl, TOJIMCaxapuipl, TIIOK03a, pubo3a, Je30Kkcupubo3a, caxaposa,
JaKTO3a, MallbTO3a, LEJIoNo3a (KJIeT4arka), Kpaxmajl, TIJIMKOTeH; JIUIHIBI,
TpUIIMLEepUAbl (KUpBI, Macna), (pochonunuasl, CTepoubl. XapakTepH30BaTh
YTJIEBOABI, JMIHUBI KaK KJIAacC opraHuyeckux coeanHeHui. Knmaccupuuuposars
YTJIEBOBI U JTUIHJIBI TIO CTPOSHHIO; IEPEYHUCIATh (YHKIIUU YTIICBOIOB M JIMITHIOB.
Cxemarudecku U300paxarh CTpPOSHHE MOJIEKYJT YIIIEBOIOB, TUNUI0B. PackpriBaTh
coJiepKaHue TEPMUHOB U TOHATUH: Ne30KcHpuOOHyKienHoBas kucinoTa (JJHK),
pubonykinenHoBass kucinora (PHK), HykneoTtun, mnonuHykiIeoTHAHas IeNb
(monuuyKII€0TH ), KOMIUIeMeHTapHOCTh, GpyHKuuu JIHK (xpanenue u nepemaya
HacnencTBeHHo nHpopmanun); Buasl PHK (mHpopmanumonnas, TpaHcmnopTHas,
pubocomanbHasi); aaeHosuntpudpocdhar (ATD), MakpoIpruueckas CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCIOTH KaK XWMHYECKHE COCIUHEHHS U
HOCUTEJIN HaclleCTBEHHOW HH(popMmaruu. OTMeyaTb OCOOEHHOCTH CTPOEHUS
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XapaKkTepuCTHKa OCHOBHBIX BH/IOB JACATCIBHOCTH yUCHHKA
(Ha ypoBHE y4eOHBIX CHCTBUI)

moutekys HykiaenHoBbIX kucioT (JIHK, PHK) u AT®. Cxemarndecku n300pakathb
CTPOCHHUE HYKJICOTHUIOB, MOJIEKYN HYKJIEMHOBbIX Kucior, AT®d. PackpeiBath
COJIep’KaHuEe TEPMUHOB U MOHATHUN: KJIETKA, IUTOJIOTHS; PACKPBIBATH COACPKAHUE
IIOJIOXKEHUM KJIETOYHOM Teopuu. llepednciATh M XapakTepU30BaTh OCHOBHBIC
METO/Abl ~ M3Y4eHHUs  KJIeTKu: (IIPUrOTOBJIEHHE  CpPE30B,  OKpAalLIMBaHUE,
MHUKPOCKOTIMPOBaHUE, IEHTPU(PYTUpOBaHHUE, KyJTbTUBUPOBAHNE KIETOK U TKaHEH ).
PackpbiBaTh cojepKaHHE TEPMUHOB M HOHATHM: KJIETKH (3yKapHOTHYECKas,
pOKapruoTHYecKas), Iia3MaTuyeckas MemoOpana (TutazManeMMa), TIMKOKAIUKC,
TPaHCHOPT BemIeCTB  (MTACCHBHBIA, AaKTUBHBIN), OHHAONHUTO3 ((arommros,
IUHOLIUTO3), SK30LUTO3, KJIETOYHAs CTeHKa, HykJieon . CpaBHUBATh MEXAY COOOM
9yKapUOTHUYECKHE U ITPOKAPUOTHUUECKUE KIIETKH; OTMEUYaTh CXOJCTBO U pa3JInyus
B CTPOCHHUHU KIETOK OaKTepui, >KMUBOTHBIX, PaCTeHMH W TpuOOB. PackpwiBaTh
coJiepyKaHue TEPMHHOB u HOHSITHI: LUTOIIJIA3Ma, OpPTraHOUBbI,
supomiazmatudeckas cetb (OIIC), ammapar [onbIKW, JH30COMBI, BaKyoOJIb,
MUTOXOHJIPUH, IUIACTUABI  (XJIOPOIUIACTBI, XPOMOILIACTBHI, JIEMKOIIACTHI),
puOOCOMBI, MHUKPOTPYOOUKH, KJIETOUHBIH IIEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKHU, BKJIIOUEHUS, $IpO, sJepHas o000J04yKa, KapuoIlulasma, XpOMAaTHH,
SIIPBIIIKO, XPOMOCOMBI. OIHUCBHIBATH CTPOCHHE JYKAPUOTUYECKOW KIETKH IIO
M300pakeHUsIM U Ha MHKpoIlpenapaTtax; Kiaccu(uuupoBaTb OpraHoWabl. B
3aBUCUMOCTH  OT  OcoOeHHOcTe  uX  cTpoeHuss  (0JHOMEMOpaHHBIE,
JIByMeMOpaHHblE, HEMEMOpaHHBIE); ONUCHIBATh (YHKIMHM Ka)XJAOr0 OpraHouja B
KJIETKE. XapaKTepU30BaTh KIETOYHOE SIIPO KaK MECTO XpaHEHHUs, Iepeladyu
(yaBoeHHEe XpOMOCOM) M pealu3alud (TPaHCKPUIILKSA) HACJIEJCTBEHHOM
uHpopManuu KIeTKH. [lepeyucnsTh M ONUCHIBATH KOMIIOHEHTHI sipa U HX
¢ysaxuu. CxemMaTHuHO N300pakaTh CTPOCHUE PACTUTEIHLHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOTIOrHYECKOe 3HAaUEHUE TPAHCIIOPTA BEIIECTB B KIETKE

KnzaenearenbHOCTD
KJIETKHU

PackpeiBaTh conepskaHne TEPMUHOB M OHATUN: OOMEH BEIIECTB M MPEeBpalleHHe
SHepruu (MeTaboIM3M), ACCUMMIISALMS, MIIACTUYECKUA OOMEH, IMCCHUMMUIISLNA,
sHepreTHUeckuii oOMeH, porocunres, poronus, GochopunrpoBaHue, IEPEHOCUUK
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IPOTOHOB, XeMOcHHTe3. ONuChIBaTh (POTOCHHTE3, MPOLECCHI, MPOTEKAOIINE B
CBETOBOM M TEeMHOBOW (a3e. BBIABIATH NPUUMHHO-CIICICTBEHHBIC CBSI3U MEXKIY
MOTJIOIICHUEM COJTHEYHOM SHEPruu XJIopohuiiioM u cuHTE30M Moyiekyn ATO.
CpaBHUBATh HCXOJHBIE BEILECTBA, KOHEUHbIE MPOAYKTHl M YCIOBHS IPOTEKAaHUS
peakuuii cBeToBOM M TeMHOBOM (ha3bl porocuHTe3a. CpaBHUBATH (POTOCUHTE3 U
xemocuHTe3. OleHnBaTh 3HaYeHHE (POTOCHHTE3a M XEMOCHHTE3a ISl KU3HU Ha
3emie. PackpeiBaTh cojiepkaHue TEPMUHOB U MOHSATHNA: SHEpPreTHUecKuii oOMeH,
TJINKOJIN3, MOJIOYHOKHCIIOE OpOYKEHHEe, CHHPTOBOE OpOXKEeHHEe, OMOIOTHYEecKOe
OKHCJICHHE, KJIETOYHOE JbIXaHUE, JAUCCUMMIALMSA, (epMEeHT. XapaKTepu30BaTh
0OMEH BEIIECTB M MpeBpallleHue dHeprun (MeTadosiu3M) KaK OJHO MX CBOMCTB
xuBoro. [lepeuncnsiTb 0cOOEHHOCTH IIIACTUYECKOTO M SHEPreTHYEeCKOro oOMeHa B
KJIETKE; YCTaHABJIMBATh B3aMMOCBSI3b MEXIY HUMH. PasznuuaTh THUIBI 0OMEHa
BEIIECTB B KIJETKe: aBTOTPO(HBIM W rerepoTpodHbIi. OnuUchBaTH 3STarbl
SHEPreTHYecKoro oomMeHa (oAroTOBUTENIbHbIN, OECKUCIOPOAHBIN, KUCIIOPOIHBIN)
U CpaBHUBAaTh MX MEXAy coOoi. XapakTepu3oBaTb peakIUH TIJIMKOJIM3a,
OpOKeHMsI, KJIETOYHOTO JbIXaHWs;, BBIABIATH MPUUYUHHO-CIIEICTBEHHBIE CBS3U
MEX1Y TJIUKOJIM30M, KIETOYHBIM JbIXaHUEM M CHHTE30M MoJekyn ATO.
CpaBHuBaTh 3((HEKTUBHOCTh OECKHCIOPOJHOTO U  KHCIOPOAHOIO ATAroB.
PackpeiBaTh conepkaHue TEPMUHOB M IOHATHW: TI'€H, TEHETHMYECKUH KOJ,
MaTPUYHBIA CUHTE3, TPAHCKPHUIILUS, TPAHCISILNSA, KOJIOH, aHTUKOJIOH, pubocoMma,
LIEHTpajbHasl JO0rMa, MOJEeKyspHas Ouonorus. Onpenensitb CBOWCTBA
TEHETUYECKOr0  Koja  (TPUIIETHOCTb, OJHO3HAYHOCTb,  BBIPOKICHHOCTb,
YHHUBEPCATbHOCTh, HENEPEKPhIBAEMOCTh, HEMPEPHIBHOCTH). OMNHUCHIBATH 3Talbl
peanu3any HacJeJICTBeHHOH uH(popmanuu B kieTke. CpaBHMBATh peakIUH
MatpuuHoro cunte3a mojekyn PHK u Genka B knetke. PackpbiBaTh coaeprkaHue
TEPMUHOB W TIOHATHI: BHPYC, BHPYCOJIOTHS, Karcuj, Oaktepuodar, BHUPYC
nMMyHozepuiuTa ueioeka (BUY), onkorenHole BUpyChl. XapakTepH30BaTh
BUPYCHl KaK HEKJETOUHYI0 (OpMy IKHU3HHM; OCOOCHHOCTH CTPOEHHUS U
KU3HEJESATENIbHOCTH  BUpPycOB. OmNuChIBaTh  KU3HEHHBIM LHMKJI  BHPYCOB
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WHUBUYAIIbHOE PA3BUTHE
OpraHu3MoOB

Ne || HaumenoBanue pas3znenos KomnuectBO 4acoB XapaKTepUCTUKa OCHOBHBIX BUJIOB IE€ATEIBHOCTU YUEHUKA
/I ¥ TeM [IPOrPaMMBL (Ha ypoBHE Y4eOHBIX JEHCTBHI)
Bcero|| Koutponshsbie || [Ipaktuyeckue
paboThI paboThI

UMMYyHOIe(pHUIIMTa YeJIOBEeKa; pa3nuyaTh Ha pucyHkax BTM ((Bupyc TabGauHou
Mo3ankH), bakteprodar, BUY. O60CcHOBBIBATh U COOIIOAATH MEPHI IPOPHIAKTHKH
pacnpocTpaHEeHUs BHUPYCHBIX 3a0oyieBaHMil  (pecHupaTopHbIE, KeNyIO04HO-
KHIIIEYHBIE, KiteneBoii sHedanmut, BUU-unbexmms)

5 ||PasmHOXEHHE | g5 1 PackpeiBaTh copepxaHue TEPMUHOB U MOHSATHM: KJIETOUHBIN LMK, UHTep(dasa,

peAyIUIMKaIMs,  XpPOMOCOMa,  KapUOTHI,  TalUIOMIHbIA,  JUIUIOMIHBIH
XpPOMOCOMHBIA HabOp, XpOMaTHIBI; MUTO3 €ro craguu: mpodasa, meradasa,
anata3za, tenodasza. ONUCHIBATH XU3HEHHBIH LMK KIETKH; NEPEUUCIATh |
XapaKTCPU30BaTh MMEPHUOABLI KIJICTOYHOI'O0 LHUKJIA, CPABHHUBATL HUX MCKIY co0oii.
OnuceiBaTh CTPOGHHE XPOMOCOM, KapHOTUIIOB OPraHU3MOB, CPaBHUBATh
XpOMOCOMHBIE Habopbl KieToK. CpaBHMBAaTh CTaJuuM MHUTO3a. Paznmuarh Ha
MHKpOIIpenaparax M PHCYyHKaxX CTaJud MHUTO3a. PacKpbiBaTh OMOJIOTHYCCKHIA
CMBICJI MUTO3a. PaCKpI)IBaTI) COACPIKAHUC TCPMHUHOB U TOHSITHH: Pa3MHOKCHHE,
KJIOH, TIOJIOBBIE KJIETKH (TaMeThl), SHIEKIIeTKa, CIIepMaTO30H I, 3UT0Ta, JIeICHHE
HaABOC, MMOYKOBAHUC, CIIOPYJIALUA, q)paFMeHTaHI/IH, BEreTaTUBHOC Pa3MHOKCHUC,
CEMEHHOE pa3MHOXEHHUE, OIbUICHHE, BOWHOE OIUIOAOTBOPEHHE, IOJIOBHIC
JKeJe3bl, CEeMEHHHKHU, SUYHUKU, OIUIOAOTBOpPEHHE (HAPY)KHOE, BHYTPEHHEE).
XapaxkTepu30BaTh OCOOCHHOCTH W 3HAY€HHE OECIOJOro ¥ IOJIOBOTO CIIOCOOOB
PASMHOXKCHUS. BI)I}ICJ'[?[TI) BHUbI 0ecmosoro PA3MHOKCHMS, BBIABJIATE B3aMMOCBA3U
MeX1y popMaMH U CIIOCOOaMHU Pa3MHOXKEHUS, U UX OMOJIOTHYECKUM 3HAYCHUEM.
Bnagers npuémamMu BEreTaTuBHOIO Pa3MHOXKEHHUS KYJIbTYPHBIX pacTeHUH (Ha
npuMepe KOMHATHBIX). XapaKTepu3oBaTh IIOJIOBBIE KJIETKU: SIMIIEKIICTKH,
CIICpMaTO30U/Ibl; BBISBIIATH 0COOEHHOCTH UX CTpOCHUA. PaCKpI)IBaTB COJCPIKAHUC
TEPMHHOB ¥ IOHSATHI: MEH03, KOHBIOTAIHSI XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMeThl. XapaKTepru30BaTh MeH03 KaKk CIoco0 KICTOYHOTO JCICHHS;
OITMCHIBATh MEHO03 MO CTaIUsIM; CPABHUBATh CTaIUM MeHo3a U MUTO3a. Paznmiuarp
Ha PUCYHKaxX CTaJWU Mel03a; pacKpbIBaTh OHOJIOTHYECKOE 3HAYCHHE Meifo3a.
PackpeiBaTh copep)kaHWe TEPMHHOB M IOHSTHI: TaMETOre€He3, CliepMaToreHes,
OOTCHE3,  CIIEPMAaTO30MJ, aKpocoMa, SHIEKJIeTKa, IOJSPHbIE  TeJbIIa.
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HU3MCHYHMBOCTb OPraHNu3MOB

Ne || HaumeHoBaHue pas3znenos KomnuectBO 4acoB XapaKTepUCTUKa OCHOBHBIX BUJIOB IE€ATEIBHOCTU YUEHUKA
/o ¥ TeM IPOrPaMMBbI (Ha ypoBHE Y4eOHBIX JEHCTBHI)
Bcero|| Koutponshsbie || [Ipaktuyeckue
paboThI paboThI

XapaKTepI/ISOBaTB OCOOCHHOCTH TraMeToreHes3a Y XHBOTHBIX MW €Ir0 CTaJuu,
MOJIOBBIE KJIETKM >KMBOTHBIX M ONHUCHIBaTh IMpoliecc X pa3Butus. CpaBHUBATH
CIIEpMaTor¢cHe3s u OOI'CHE3. OnuceIBaTh OINIOJOTBOPECHUE, OHoJoruyeckKoe
3HAYCHHUEC OINIOJOTBOPCHHA

6 |Haciencrteennocts ul 8 15 PackpriBath conepikaHre TEPMUHOB U MOHSTUMN: T€H, T€HOM, T€HOTHUI, (PEHOTHII,

XpPOMOCOMBI,  aJUleJIbHBbIE  TeHbl  (aienu), TOMO3UI0Ta, TIeTepO3UToTa,
JOMUHAHTHBIM TpU3HaK (I€H), PELecCCUBHbIM NpHU3HAK (r€H), 4ucTas JIMHUS,
rulpu. ITepeuncnars " XapaKTepu30BaTh METO/IBI TCHETHUKHU:
rUOPUA0IOTHUECKUH, LUTOT€HETUYECKUH, MOJIEKYJIIPHOT€HETUYECKU I
JIOMHMHAHTHBIE U PELIECCUBHbBIE NIPU3HAKU PACTEHUH U KUBOTHBIX. [lonb3oBarbes
TFEeHETUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM JJISl 3alIUCH T€HOTUIIMYECKUX CXEM
CKpelrBaHus. PackpbIBaTh cojepaHUe TEPMUHOB U MOHSATHI: MOHOTMOpUIHOE
CKpeIllMBaHNUEe, (PEHOTUIIUYECKHE TIPYMIbl, THOPUIOIOTUYECKUI METOJ, YUCThIE
JVHUY, TOMUHUPOBAHUE I'€HOB (IIOJHOE, HETOJIHOE), PacUIeNeHHe B TOTOMCTBE.
OnuceiBaTh METOAMKY TmpoBeneHus [. MeHzenemM OINBITOB MO H3YYEHHUIO
HacJIEJOBaHMsI OJHOM Mapbl NPU3HAKOB Yy Tropoxa IOCeBHOro. PackpeiBaTh
COJIEpKAHNE 3aKOHOB €JUHOOOpa3us IMOpUIOB MEPBOrO IOKOJIEHUS M 3aKOHA
pacuierieHus. OOBACHATH TUIIOTE3Y YHUCTOTHI TraMeT. 3aluChiBaTh CXEMbI
MOHOTHOpPUIHOTO CKpEUIMBaHUS, OOBSICHATH €ro IUTOJOTHYECKHE OCHOBBI U
pemath TeHeTHUYeCKHe 3aJaud Ha MOHOTMOpHAHOE CKpelluBaHue. PackpbiBaTh
coJiep’KaHue TEPMUHOB U MOHATUHN: TUTHOPUAHOE CKpElIBaHUe, aHAIN3UPYIOIee
ckpemyBanue. OnuceiBaTh onbITh I'. MeHa€emns no n3y4eHuIo HaclIeJ0BaHus IByX
nap IpU3HAKOB Yy ToOpoXa IOCEBHOro. PackpbIBaTh cojepkaHHE 3aKOHA
HE3aBHCHMOI'O HACJIEN0BaHUs PU3HAKOB. [I[puMeHATh MaTeEMaTUUECKUI pacyeT C
MOMOIIBI0 METOJa IEPEeMHOXKEHHS] BEpPOSITHOCTEM U 3amuch C TOMOIIBIO
(EeHOTUMHMYECKUX PAJUKAJIOB pacIEIIEHHs TPU3HAKOB Y MOTOMKOB 110 (peHOTHITY
U TeHOTUNy. 3alMChbiBaTh CXEMbI JUTHOPUIHOIO CKPEUIMBAHUS, OOBICHITH €ro
LUTOJOTMYECKHE OCHOBBI M pellaTh TIeHETUYECKHE 3aJaud Ha JUTHOpUIHOE
cKpemirBaHue. PackpbiBaTh cojep’kaHHE TEPMUHOB U TOHSATHUI: CIEIIEHHOE
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XapaKkTepuCTHKa OCHOBHBIX BH/IOB JACATCIBHOCTH yUCHHKA
(Ha ypoBHE y4eOHBIX CHCTBUI)

HacJIeI0BaHKE IPU3HAKOB, PEKOMOWHAIHS T€HOB, TCHETUUECKHE KaAPThI XPOMOCOM,
Mopranujaa. Ha3piBaTh  OCHOBHBIE  TOJOKEHUSI ~ XPOMOCOMHOM  TEOPHUH
HacieacTBeHHocTH T. MopraHa; packpbeIBaTh cojaeprkanue padbotsl T. Moprana mo
CIEIJICHHOMY HACJIEJOBAHUIO T€HOB U NMPUYMHBI HAPYIICHUS CUEIICHUS MEXIY
reHaMu. 3amuchiBaTh CXEMbl CKPEIIMBAHUS TPU CUEIJICHHOM HacJe0BaHUM,
OOBACHITH TPUUYUHBI PEKOMOMHAIIMN T€HOB, ONPEICIISITH YUCIIO TPYII CLHETUICHUS
T'EHOB; peIIaTh TCHETHYECKHUE 3a/1a4l Ha CIICTUICHHOE HacjeaoBaHue. PackpriBaTh
CoJiep’)KaHUEe TEPMHUHOB W TIOHSATUH: XPOMOCOMHBIM HA0OpP, ayTOCOMEI, MOJIOBBIC
XPOMOCOMBI, TOMOTAMETHBIH I10JI, TE€TEPOraMETHBIM TI0JI, CLEIJIEHHOE C IO0JIOM
HacjeI0BaHue NMPU3HAKOB. OOBICHATH ITUTOJOTMYECKHE OCHOBBI XPOMOCOMHOTO
MEXaHu3Ma OIpENENICHUs] T0Jla y pa3IiMuHbIX Opranu3MoB. CpaBHUBATh
3aKOHOMEPHOCTH HACJIeIOBAaHUS MPHU3HAKOB, CIEIUICHHBIX M HE CIICTUICHHBIX C
nmojoM. PemniaTe reHeTMYECKHUE 3aJa4yd Ha HACJIeJOBaHUE CIIETUICHHBIX C MOJIOM
Mpu3HaKoB. PackpwiBaTh cojepkaHUE TEPMUHOB U TOHATHI: HW3MEHYHBOCTD,
HaCJIeICTBEHHAS M3MEHYHBOCTb, HEHACJIeICTBEHHAS W3MEHUYHUBOCTb,
Mo (UKAIIMOHHAS U3MEHUNBOCTD, BApHAIIMOHHBIN PsiJl, BAPHAHTA, BApUAIMOHHAS
KpuBasi, MPU3HAK, HOpMa PEAKIIMU, KOJTHUYECTBEHHbIC U KAaYECTBEHHBIE MPU3HAKH.
KnaccudunupoBars BHIBI HM3MEHYMBOCTH U BBISIBIATH HMX OHOIOTHYECKHE
ocobenHocTH. llepeuncnarpy cBolcTBa MOAM(PHUKAIMOHHON HW3MEHYMBOCTU H
OOBSCHATH €€ 3HaueHWe s OpraHu3MoB. Pa3nuyarh KOJIMYECTBEHHBIE U
Ka4yeCTBEHHBIC TPU3HAKHU; CTPOUTH BapUAIIMOHHBIN P, BAPHAIMOHHYIO KPUBYIO,
BBIYUCIISITH ~ CpPEJHEE 3HAUEHHWE MpHU3HAKA. TOHSATUM:  HACIEICTBEHHAs
W3MEHYMBOCTh, KOMOWHATHUBHAsS HM3MEHUYMBOCTb, MYyTAI[MOHHAs W3MEHYHBOCT,
MYTaHT, MYTallUM: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIC;, MOJUIJIOUINS,
AQHEYTUIOWUsI, MyTareHbl. XapaKTepu30BaTh HACIEACTBEHHYIO H3MEHUYHUBOCTD;
(hopMyIHpOBaTh 3aKOH TOMOJIOTHUECKUX PSIOB B HACIEICTBEHHOW N3MEHUUBOCTH
H.A. BaBmioBa m OOBSACHATH €ro 3HAUYCHHWE IS OHOJIOTHH M CCIICKIIHH.
KnaccudunupoBars MyTanuu: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE U TPUBOIUTH
npuMepsl  MyTanuid. OOBSICHATH NPUYUHBI BO3HUKHOBEHHS MYTAIlil, pOJb
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¢aktopoB-mytareHoB. CpaBHUBAaTh BUIbl MYTalUi; BBISBIATH MPUUYUHBI
HACJIEACTBEHHON W3MEHYMBOCTH, UCTOYHUKHA MYTAarcHOB B OKPYKAIOLIEH cpene
(KOCBeHHO). XapaKTepru30BaTh BHESACPHYIO HACIEICTBEHHOCTh M U3MEHYUBOCTbD.
PackpeiBath copepikaHME€ TEPMMHOB M IOHATHM: KapUOTHUII 4YEJIOBEKa,
UTOTEHETUYECKUN METO/I, TEeHEATOrMUeCKUI METO/I, POAOCIOBHbIE, OIM3HEIIOBBII
METOJl, HACJEACTBEHHblE Oo0Jie3HH: (MOHOI€HHbIE, C  HACJIEICTBEHHOU
IPEAPACIOIOKEHHOCTBIO, XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTHpOBaHuE. llepeuncisiTe 0COOCHHOCTH M3ydeHHs] TEHETHKH YellOBEKa,
OPUBOIUTH TMPHUMEPHl HACIIEACTBEHHBIX OOJie3HEH uenoBeKa, XapaKTepU30BaTh
METOJbl UX MNPOPUIAKTUKH; OOOCHOBBIBaTH 3HAYEHUE MEIUKO-TE€HETUYECKOTO
KOHCYJIbTHUPOBaHUS. BBHISBIATH W CpaBHUBaTh MEXAy CO00l JOMUHAHTHBIE U
periecCuBHbIE NMPU3HAKKU YesoBeka. COCTaBIsATh U aHAJIU3UPOBATh POAOCIOBHBIE
YeJI0BEKa

Cenexkuus OpPTaHHU3MOB.
OCHOBBI OMOTEXHOJIOTAH

PackpeiBaTh copepxkaHre TEPMUHOB U IOHATUMN: CEJIEKIMS, COPT, IIOPOJIA, IITaMM,
JIOMECTUKALINS, WM OJOMalIHUBaHKE, [IEHTPbl MHOT000Opa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTeHMH M KMBOTHBIX, TMOpPHAM3ALUS, UCKYCCTBEHHBIH OTOOP.
HazbiBaTh 1 cpaBHMBATh OCHOBHBIE ATalbl pa3BUTHA cenekuuu. M3narars yueHue
H. V. BaBunoBa 0 LleHTpax NMPOMCXOKIEHUS KYJIbTYPHBIX PAacTCHMI; pa3inyarhb
LEHTPHl Ha KapTe MHUpa, CBA3bIBATb KX MECTOIIOJIOKEHHE C oOuaramu
BO3HUKHOBEHUSl JpEBHEWINMX LMBUIM3auuid. CpaBHUBAaTh cOpTa KYJBTYPHBIX
pacTeHMii, MOPOAbl JOMAITHUX KUBOTHBIX M UX TUKUX IpeakoB. OLeHUBaTh pOib
CeNeKIMU B OOECIEYEeHUU MPOJAOBOJBCTBEHHON O€30MacHOCTH 4YeI0BEYECTBa.
PackpeiBaTh coaepkaHue TEPMHMHOB U TOHSATHI: HCKYCCTBEHHBIH 0OTOOp,
MaccoOBBbIi 0TOOp, WHAMBHUIYAIbHBIM OTOOp, IKCTEpbep, OIU3KOPOICTBEHHOE
CKpEIllMBaHMWE, 4YHCTas JIMHUS, TETEepPO3HC, HEPOJCTBEHHOE CKpEILIBaHUE,
HCKYCCTBEHHBIN MyTareHes3, noiurmiouasl. CpaBHUBATh (OPMBI UCKYCCTBEHHOTO
orbopa  (MaccoBOoro M  HMHAMBHUIYaJbHOTO),  BHABl  THOpUAM3ALHIH
(OMTM3KOPOACTBEHHON ¥ OTHAJICHHOI), CIIOCOOBI TIOJNyYEHHUS TOJIHIUIOHIOB.
PackpeiBaTh copepxaHHe TEPMHUHOB U MOHSATHI: OMOTEXHOJOTHUS, KJIETOYHAS
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(Ha ypoBHE y4eOHBIX CHCTBUI)

WH)KEHEPUsl, TeHHAsi HHKXCHEPHS, KIIOHUPOBaHKE, TPAaHCTEHHBIE opraHu3mbl, [ MO
(reHeTHYECKH Mo (pHUIIMPOBAHHBIE OpPTaHHU3MBI). XapakTepu3oBaTh
OMOTEXHOJIOTHMIO KaKk oOTpacib IPOHW3BOJCTBA, OCHOBHBIC  JOCTH)KCHUS
OMOTEXHOJIOTHH B 00JIaCTH MPOMBIIIUICHHOCTH, CEITLCKOTO X03SICTBA i METUIIUHEI.
[lepeuncnsiTh W  XapakTepuU30BaThb OCHOBHBIC METOIbI M JOCTHDKCHUS
ononmxkenepun. OOCYKJIaTh KOJIOTMUECKHE M ATUYECKUE ACIIEKThl HEKOTOPBIX
UCCIICIOBaHU B 00JIACTH OMOTEXHOJIOTUH (KJIOHUPOBAHHS, HCKYCCTBEHHOTO
OILUTOIOTBOPEHUSI, HAMPABICHHOTO M3MCHCHHSI TEHOMA M CO3J[aHUS TPAHCTCHHBIX
OpraHU3MOB)

8

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KJIACC

Ne
n/n

HanmenoBanue pasznenon

KomnuectBo yacos

H TEM IIPOrpaMMEI
porp Bcero|

Kontponsusie
paboThI

[IpakTuueckue
paboThI

XapakTepuCTHKA OCHOBHBIX BHJIOB JCSITEIBHOCTH YICHUKA
(Ha ypoBHE yueOHBIX JEeHCTBUIN)

OBOJIOIUOHHAS 9
OuoJorus

1

PackpbiBaTh cojiepKaHH€ TEPMUHOB M TIOHSATHUN: 3BOJIOLUSA, IMEpexXojHble (HOPMBI,
(uIoreHeTUYeCKue psibl, BUIBI-IHAEMHKH, BHJBI-PENIUKTHI, 3aKOH 3apO/bIIIEBOIO
CXO/ICTBA, OMOr€HETHYECKUI 3aKOH, TOMOJIOTMUHBIE M aAHAJOTHUYHBIE OpraHhl,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. [lepeuncisiTh OCHOBHBIE JTamlbl Pa3BUTHUS
IBOJIIOLIMOHHOU TEOPUHU. XapakTepu30BaTh CBUJETEILCTBA IBOJIIOLIMHU:
MajeoHToJIoTHYeckue,  Ouoreorpaduueckue, 3MOPUOJIOTHYECKHE,  CPaBHUTEIBHO-
aHaTOMMYECKHE, MOJIEKYJIApHO-Onoxumuueckue. [IpuBoiuTh mpuMepsl NepexoaHbIX GopMm
OpraHu3MoOB, (uioreHeTHUeckux  psioB. [IpuBoauTH  QOPMYIHPOBKH  3aKOHOB
OMOTEHETHYECKOT0 M 3apOJBIIIEBOTO CXOJCTBA. PacKpbIBaTh CoJepKaHHWE TEPMUHOB U
MOHSATUN: CHUCTEMATHKa, E€CTECTBEHHBI M WCKYCCTBEHHBIH OTOOp. XapakTepus3oBaTh
OCHOBHBIE 3BOJIIOLIMOHHBIE WU, KOHUENIMN U TEOPUHU; CPAaBHUBATh B3IVl HA BUJ U
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spostonmto K. JIunnes, X.b. Jlamapka, Y. [lapBuna. OuenuBars Bkiaja JIuHHES B pa3BUTHE
CHCTEMAaTUKH M OOBSICHATh HPUHIMIBI OMHAPHON HOMEHKJIATYpBL. XapaKTepH30BaTh
coJep)kaHue W 3HauyeHue sBoouroHHOW koHueniuu K. b. Jlamapka. OueHuBathb
€CTECTBEHHO-HAY4YHbIE U COLMAJIbHO- 3KOHOMHYECKHE HPEIINOCHUIKM BO3HUKHOBEHUS
sBoJitoIIMOHHOM Teopuun Y. JlapBuHa. PackpbiBaTh coaepskaHue 3BOJIIOIIMOHHON Teopun Y.
JlapBuHa; CpaBHUBATh HEONPEIEIEHHYIO U ONPEAEIEHHYI0 U3MEHUMBOCTh, €CTECTBEHHBIN
U MCKYCCTBEHHBIH 0TOOp, popmbl O0prObI 3a cymiecTBoBaHUEe. ONUCHIBATH MOJOKEHUS
cuHTeTHueckoil Teopuu 3Boiroiuu (CTD) u oO0BACHATH €€ 3HAYCHHE ISl OMOJIOTHH.
PackpeiBaTh conepaHue TEPMUHOB U IOHATHNA: MHUKPOABOJIOLHUSA, BUJ, KPUTEPUHU BUIA,
apeaJt, MonyJsius, TeHO(POH, MyTallMd, KOMOMHALIMN T€HOB. XapaKTepu30BaTh BUJ Kak
OCHOBHYIO CUCTEMATHUECKYIO €IMHUILY U LIEJTOCTHYIO OMOJIOTHYECKYIO CUCTEMY. BbiensaTh
KpuTepun Buaa (Mopdonorndeckuii, pru3nonornueckuii, OMOXUMHUIECKUN, TEHETHYECKHH,
9KOJIOTUYECKUH, reorpadMueckuii) U MPUMEHATh KPUTEPUU ISl OMMCAHUS KOHKPETHBIX
BUJIOB. XapaKTepU30BaTh MOMYJALMIO KaK CTPYKTYPHYIO €IMHHUIlYy BHJA U 3BOJIOLUH.
OnucelBaTh NOMYJSLKIO IO OCHOBHBIM IIOKA3aTENsIM: COCTaB, CTPYKTypa. PackpsiBaTh
collep’)kaHue TEPMUHOB M IMOHATHI: KOMOMHATHBHAs M3MEHYMBOCTb, MYTAallUH,
MYTaI[MOHHBIA MpoIecc, MOMYSIUOHHBIE BOJIHBI, Apeiid I'eHOB, M30JALMS, MUTPALMH.
XapakTepu3oBaTh 3JEMEHTapHble (AKTOPbl 3BOJIOLUU: MYTAlMOHHBIA IpoIEcC,
KOMOMHATHBHAasA M3MEHYMBOCTb, MOMYJISIMOHHBIE BOJHBI, ApE( TEeHOB, H3OIALMS,
MUTpalus. YCTaHaBIMBATh NPUYMHHO-CIEJCTBEHHBIE CBSI3U MEXAY MEXaHU3MOM H
pe3yabTaToM JEHCTBUS JBIKYIIUMX CHJI  (3JIEMEHTapHbIX (DAKTOpOB) IBOJIOLUHU.
PackpeiBaTh copepxaHHe TEPMHHOB U TMOHSATHM: €cTeCTBEHHBIH 0TOOp, Oopnrba 3a
cymectBoBaHue.  ONUCBHIBaTH ~ MEXaHU3M  JEHCTBUSL ~ €CTECTBEHHOTO  OTOOpa.
XapakTepu3oBaTth (OPMBI €CTECTBEHHOTO0 O0TOOpa (ABMKYIIMN, CTaOWIM3UPYIOLIHA,
JIU3PYNTUBHBIM) M CpaBHUBaThb HUX MeXAy coboil. XapakrtepuszoBaTb O0pbOy  3a
CYLIECTBOBaHME M CpaBHUBaTh €€ BUIbl (MEXBHUAOBas, BHYTpUBHIOBas, Oopbba c
HEOJIaronpusATHBIMM  (aKTOpaMU BHEIIHEH Cpezbl). 3BOMIOLMU: MPHUCIOCOOIEHHOCTD
OpraHM3MOB U BHJ000pazoBaHue PackpbiBaTh cojep)kaHu€ TEPMHUHOB U TOHSATHUI:
MIPUCTIOCOOJIEHHOCTD, TOKPOBUTEILCTBEHHAS U MPEIOCTEpErarolas OKpacka, MaCKUPOBKa,
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BugooOpa3oBanue. OmNuChIBaTh MEXaHU3M BO3HHKHOBEHHUS IPUCIIOCOOJICHUH Y
OpraHu3MOB. BBIABIATH MO0 M300paKEHUSM, Ha JKUBBIX M (PUKCHPOBAHHBIX Iperaparax
MpUMEPBI MPUCIOCOOICHHOCTH PACTeHHI W JKUBOTHBIX K YCIIOBUSIM Cpelbl OOUTaHMUS,
JI0Ka3bIBaTh OTHOCHTEJIBHYIO II€JeCO00pa3HOCTh MPUCHOCOOIeHNH. XapaKTepu30BaTh
CrocoObl M MEXaHU3Mbl BHJI000pAa30BaHMS;, OINUCHIBATH W CPAaBHUBATh OCHOBHbBIC
KOJUICKIMSI HACEKOMBIX C pa3IMYHBIMH THUIIAMHA OKPAacKH; HAa0Op IUIOJOB M CEMSH.
JlaGoparopuble U mpakTuueckue padotel: JlabopatopHas pabora Ne 2. «Omnwmcanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO Xapakrepa». PackpbiBaTh
collep’)KaHue TEPMUHOB M TOHATHI: Makpod’BONOLMS, (uUiIoreHe3, OUONIOrHYecKUuit
nporpecc u perpecc, apoMopdo3, HIMOATANTaIUsA, OOIIas JereHepanus, aJanTHBHAS
paguanus. XapakTepu3oBaTh  (OpPMBI  IBOJIOUUHU. BbiBIATE  apoMopdo3bl U
UAMOAQIaNTAllMd Y PAaCTeHUH M KUBOTHBIX. CpaBHHMBAaTh OHMOJOTMYECKHH TNPOTPEcC M
Ouosiornuyeckuii perpecc, apoMopdo3, nanoaanTalnio 1 001y lereHepaluio. BeIsBIsaTh
B3aUMOCBSI3U MEXIY MYTSMHU U HAMPaBJICHUSMU SBOJIIOIUN Y PACTEHUN U KUBOTHBIX

BosHukHOBEHUE u
pa3BI/ITI/I€ KHU3HU Ha
3emie

0.5

PackpbiBaTh comep)kaHne TEPMUHOB M TOHSTUN: KpealMoOHU3M, abHWOTeHe3, BUTAIH3M,
TaHcrepMust, OMoI033, KoalepBaThl, TPOOMOHTHI, CUMOUOTeHE3. XapaKTepU30BaTh METOIbI
M3Yy4EHUs UCTOPUYECKOTO Mpouwioro 3emid. [lepedncnsaTe OCHOBHBIE 3TaIbl XUMUYECKON
1 OMOJIOTHYECKOU 3BOMIOIMH. M3nmaraTe comepkaHue TUIOTE3 U TEOPU BO3HUKHOBEHUS
KU3HU Ha 3emie (KpealMoHHM3Ma, CaMOIPOU3BOJIBHOTO 3apOXKACHUS (CIIOHTAHHOTO),
naHcnepmuy, runote3sl PHK-mupa). OnuceiBats skcniepumentst C. Muiepa u I'. F0pu
IO MOJYYEHHUIO OPTaHUYECKUX BEIECTB U3 HEOPTAaHUUYECKUX MyTEM aOMOTEHHOTO CHHTE3A.
PackpbiBaTh coiepkaHHE TEPMUHOB M TOHATUN: D50H, 3pa, MEpUOJ], apoMopdo3bl,
WauoaJanTalui. 3HaTh MOCIEIOBAaTEIbHOCTh J0HOB: KaTapxeH, apxei, MNpoTepO30u,
(haHepo30ii; Ip: apxeickas, mpOTepo30iCKas, Majaeo30MCcKas, Me3030MCKasi, KaHHO30MCKas;
MIEPHOJIOB: KeMOPHIICKHUI, OPAOBUKCKUHN, CUITYPUICKUI, JEBOHCKHUN, KAMECHHOYTOJBHBIH,
MEPMCKHM, TPUACOBBIA, IOPCKUH, MEJIOBOWM, TAJCOTCHOBBII U  HEOTE€HOBBIN,
AHTPOTIOTEHOBBIN. XapaKTepru30BaTh OCHOBHBIC COOBITHS B PA3BUTUH OPTaHUIECKOT'O MUPa
MO0 3paM MW IMEpHOJIaM TE€OJIOTUYECKOM HCTOPUU; 3Talbl Pa3BUTHUA PACTUTEIBHOTO U
KUBOTHOTO MHpa. BbienuTh riiaBHbie apoMop(do3bl pacTeHui U )KUBOTHBIX. CpaBHUBATH
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MEXy cOOOH IpEICTaBUTENEH CUCTEMATUYECKUX I'PYII OPraHU3MOB, BBIABIATH YEPThI
YCIOXKHEHUST M TPUCHOCOOJIEHHOCTH K YCJIOBUSAM >KU3HU. PackpbiBaTh coJlepKaHHe
TEPMUHOB M TOHATHH: CHCTEMAaTHUKA, UCKYCCTBEHHAas M €CTECTBEHHas KJacCH(pUKaLMs,
OuHapHas HOMEHKJIATYpa, MPUHIUI HEPApXUYHOCTU. XapaKTepHU30BaTb COBPEMEHHYIO
CUCTEMY OpraHM4ecKoro wmupa. PackpslBaTb cOAEpXKaHUE TEPMHUHOB M IOHSTHM:
AHTPOIIOJIOTHUS, AHTPOIOTeHe3, 4enoBeK pasymHblii (Homo sapiens), mpsMoOXokIeHHE,
BTOpas CUTHaJIbHAs cucTeMa. llepeunciiaTs 3a1a4u aHTPOIIOJIOTUH, ATAIIBI CTAHOBJICHUS U
pa3BUTHUS IIPEICTABICHUN O MPOUCXOKICHUHU YesloBeKa. M3marare OCHOBHBIE MTOJIOKEHUS
teopun Y. JlapBrHa, KpUTHUECKH OLIEHUBATh HEHAYYHYIO0 HH(POPMALIUIO O IPOUCXOXKICHUN
YeJoBeKa. 3HATh CHCTEMaTHUYECKOe IoJIokeHHe Buaa Homo sapiens, mepedncisiTh €ro
MOp(OJIOr0-aHATOMUYECKUE MPU3HAKU Pa3sHOIO YpPOBHs (THI, KJIacc, OTPSI U Jp.).
VYcraHaBnuBaTh 4epThl CXOJACTBA M pa3IMuuil 4elloBeKa M KUBOTHBIX. OOBACHATH U
OLICHMBATh 3HAYEHNE HAy4YHbIX 3HAHUI O IPOUCX0KICHUH YEJIOBEKA JUIsl HOHUMAHHUS MECTa
U pOJIU 4YeJioBeKa B Npupoje. PackpbiBaTh coliep:kaHne TEPMHHOB U MOHATHI: (aKTOpPbI
AaHTPOIIOI€HE3a, TPYNIOBOE COTPYAHUYECTBO, pE€4Yb, OpYyIAHUHWHAs  JEATEIbHOCTD,
nosuMopdusM.  XapakTepuzoBaTh JBHXKYyIIME CWiIbl  ((aKTOpbl) aHTPOIOTeHe3a:
OuoJIorMYecKue U COLMalibHbIE, CPaBHUBATh UX MEX1y co0oil. PackpeiBaTh conepxaHue
TEPMUHOB M IOHATUM: aBCTPAJIONMUTEK, YEJIOBEK YMEJIbIM, YEJIOBEK IPAMOXOISIINMN,
HeaHJiepTajiel, KpOMaHbOHEIl, HEOJUTHYEeCKas PEBOJIOLMS, MEePBOOBITHOE HCKYCCTBO.
XapakTepr3oBaTh U CPaBHUBATh MEXAY COOON OCHOBHBIE CTAJUU SBOJIIOIUM YeIOBEKa:
XPOHOJIOTUYECKUI BO3pPACT, apean paclpocTpaHeHHs, 00BbEM TI'OJOBHOTO Mo3ra, o0pas
YKU3HU U Opyaus TpyAa. PackpeiBaTh coliep>kaHre TEPMHUHOB U ITOHATUM: PACHI, pACOT€HES,
COLIMAJIIAPBUHU3M, PACHU3M, METUCALMs. XapaKTEpU30BaTh U CPAaBHUBATH IIPEJICTABUTENIEH
YEJIOBEUYECKUX pac. PackpelBaTh NPUYMHBI M MEXaHU3MBI PacoreHe3a, MEPEeYHCIsTh U
NPUBOAMUTH IPUMEPHl MPUCHOCOOIEHHOCTH 4YeNOBEKa K YCIOBUAM Cpellbl, MPHUMEpHI
MPUCTIOCOOUTENBHOIO 3HAUEHUSI PAacOBBIX MpHU3HAKOB. /loka3piBaTh eAMHCTBO BHia Homo
sapiens, HAy4HYIO HECOCTOATEIbHOCTb PACOBBIX TEOPHUH, /1€l COLMAIBHOTO JapBUHU3MA U
pacusMa
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Opranusmel u

OKpYKalolias cpesia

1

PackpbiBaTh colepkaHME€ TEPMHHOB M IOHATHUI: SKOJIOTHS, IOJIEBble HAOIIIOJEHMS,
SKCIIEPUMEHTBI, MOHUTOPHHI OKPYKAIOLIEH Cpebl, MOJECIUPOBAHMUE, 3KOJIOTUYECKOE
MupoBo33peHue. [lepeuncnars 3a1a4n 3K0I0TUH, €€ pa3Aesbl U CBSI3U C IPYTUMHU HayKaMU.
XapakTepu3oBaTh METOJbl 3KOJOTMYECKUX HCCIEAOBAHUNA. 3KOJIOrHYecKHe (HaKTOPBHI.
PackpbiBaTh copep)kaHue TEPMHHOB W MOHATUH: cpeda OOWUTaHMs, 3KOJIOTMYECKHE
(bakToppl, OHONOTWYECKHH ONTHMYM, OTPAHWYHMBAOIIWN (JIMMUTHPYIOUIHA) (akTop.
XapakTepu3oBaThb yCJIOBHUSA cpel OOWTaHMs OpraHU3MOB; KiaccU(UIMPOBATh U
XapaKTepu30BaTh  OKOJOTHYECKHME  (PaKkTOpbl:  aOMOTHYECKHE, OMOTHYECKHE U
aHTpornoreHHsle. OINUCBHIBaTh JAEHCTBHE SKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBL
XapakTepru30BaTh OCOOCHHOCTH CTPOSHUS U JKU3HEACATEIbHOCTH PACTEHUH M JKUBOTHBIX
pasHbIX cpel oOuTaHMs. PackpelBaTh cojpep)kaHUE TEPMUHOB M IOHSATHM: MOIMYJISALMS,
YHUCJIEHHOCTb, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, MUTpALUs, AUHAMUKA
YHUCJIEHHOCTH TOMNYJSALHMUA. XapaKTepU30BaTb OCHOBHBIE IMOKA3aTEIM U JKOJIOTHYECKYIO
CTPYKTYpY MONYJISLUU; OIUCHIBATH MEXAHU3MBbI PETYJISIIUN YUCICHHOCTH MOMYJISIUY.

Coo0mecTBa u

OKOJIOTHYCCKHEC
CUCTCMBI

PackpbIBaTh copepikaHHe TEPMHUHOB M TMOHSTHUN: OMOIIEHO3, KOCUCTEMA, OMOTEOlEHO3,
BHJIBI-JIOMUHAHTHI, SKOJIOTHYECKasl HUIIA. XapaKTepru30BaTh OMOIIEHO3 (COO0IIECTBO), €ro
BUJIOBYIO, TIPOCTPAHCTBEHHYI0O M TpoQHuueckyto CTpYKTypbl. OOBICHATH PpOJb
KOMIIOHEHTOB OMOIIEHO3a B TMOJJIEP)KAHUM €ro CTPYKTYpbl M CYIIECTBOBaHHUS Ha
onpenenéHHon Tepputopun. OOBICHATH OUOTOTUYECKUNA CMBICT SPYCHOCTH U JIUCTOBOM
Mo3auku. CpaBHMBAaTh KOMIIOHEHTHI OMOILIEHO30B, MX BHJOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUUECKYIO CTPYKTYpBI, CBS3M MEXAy OpraHu3Mamu. PackpwiBaTh cojepiKaHue
TEPMUHOB U MOHATUI: 9KOCHCTEMa, OMOTEO1IeHO03, TPOAYIIEHThI, KOHCYMEHTHI, PE1YIICHTHI,
TpodUYeCcKrne YpOBHH, THIIEBas. IENb W CETh, SKOJOTUYECKHE THPaMHIBI, OMomMacca,
MPOAYKIMS, CYKLEccHs. XapaKTepH30BaTh CBOICTBAa 3KOCHCTEMBI (€€ CIOCOOHOCTh K
JUINTEILHOMY CaMOMOJJEPKAaHUIO, OTHOCUTENBHO 3aMKHYTBI KPYroBOPOT BEIIECTB,
HE00X0AMMOCTh TOTOKa 3Hepruu). CpaBHUBaTh MACTOMINHBIE W JETPUTHBIC MHIIEBbIC
[enH, TPOPHUIECKHEe YPOBHH DKOCHUCTEMBI. PazimuaTh mupaMuabl MPOAYKIINH, THPAMUIBI
YHUCICHHOCTU U MUpaMubl 6nomaccel. COCTaBiATh e U ceTH nuTaHus. [lepeuncnars
CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALNS, pa3Butue (cykueccus). OnucsBaTh
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MEXaHU3M I[OJAJEP/KAaHUSI PaBHOBECHS B HSKOCHUCTEMAax. XapaKTEpU30BaThb CYKLECCHH,
BBISIBJIAATH TIPUYMHBI M OOIIKE 3aKOHOMEPHOCTH CMEHBI SKocucTeM. [IpuBOAUTh mpuMepsI
MIPUPOIHBIX SKOCUCTEM CBOEH MeCTHOCTH. CpaBHUBATh HA3€MHbBIE U BOJIHBIE SKOCHUCTEMBIL;
OpraHu3Mbl, 0Opa3ylomme pasHble TpopHuUecKhe YPOBHH. XapaKTepU30BaTh COCTaB
ouocdepsl, GYHKIIUU KUBOTO BellecTBa OrMochepsl U onpenesaTh (Ha KapTe) 00IacTu ero
HanOoNbIIero pacrupocTpaHeHus. [IpuBOIUTH pUMEpPHI MPOSIBICHUS (QYHKIHUNA KUBOTO
BemiecTBa Ouoceprl, OMOreOXMMHYECKON AesITeNnbHOCTH 4enoBeka. Ilepeuucnsarsb
ocobenHocTH Onocdeps! Kak ri100anbHON 3KOCHCTEMBI 3eMii. PackphiBaTh conepxanue
TEPMHHOB U MOHSATHUH: [IEIOCTHOCTH OMOC(EPhI, KPyrOBOPOT BELIECTB, OMOTCOXUMUYECKUE
LUKJIbl JIEMEHTOB, 30HAIBHOCTh OHMocdepbl, 6MoMbl. ONUCHIBaTh KPYrOBOPOT BELIECTB,
OMOreOXMMHYECKHE IMKJIBl a30Ta U yriaepoaa B Ouochepe. OOBACHATD NPUUUHY
30HaNBHOCTH Omocdepsl. [lepeyncnsaTh W XapakTepu3oBaThb OCHOBHBIE OWOMBI CYIIN
3emin. XapakTepu3oBaTh OHOC(PEpPHYIO pOJb UeIOBEKa. [TpuBoAUTE TIPUMEPHI
AQHTPOIIOTEHHBIX H3MEHEeHUW B Oumocdepe. OneHUBATH TOCIEACTBUS 3arpsi3HEHUS
BO3/YIIHOM, BOJHOW Cpelbl, HM3MEHEHHUs KIMMara, COKpAIleHUs OHOpa3HOOOpa3Hsl.
®opMynHpoBaTh COOCTBEHHYIO MO3UITUIO TTO OTHOMICHUIO K TJ100aTbHBIM U PETUOHATIBLHBIM
HKOJIOTUYECKUM IpobiieMaM, apryMEeHTUPOBaTh CBOIO TOUKY 3peHusi. Ha3piBaTh NMpHUnHbI
MOSIBJICHUSI IPUPOAOOXPAHHON 3TUKH, PACKPbIBAaTh 3HAYEHHE MTPOrpecca sl IPEO0TCHUS
9KOJIOTMYECKOT0 Kpu3uca. PackpbIBaTh collepskaHue TEPMUHOB U IOHATHI: palliOHAIBHOE
MPUPOIONOIB30BaHNE,  YCTOMYMBOE  pa3BUTHE,  KOZBOJIOLMSA.  XapaKTepU30BaTh
palMOHaIbHOE MCIIOIB30BAHUE IPUPOJHBIX PECYPCOB; OCHOBHBIE MOJIOXKEHHS KOHUEIINH
YCTOMYHUBOTO pPa3BUTHSA

5 HPe3epBHoe BpeMs

2|

OBUIEE KOJIMYECTBO
YACOB 8(0)
[TPOTPAMME

34

2.5
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IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC (3aouHasi, ouHo-3a0uHast popma ooyuenust 10-1 u 10-2 kiacc)

Ne

OKa

AynauTtop.

pabora

Tema ypoxka

CamocTosTeND
Has paboTa

IIpakTmueckas pabora

dopma KOHTPOJISt

1

2 3

buonorus xak HayKa

1. buosorus B cucreme Hayk
2. Mertoap! mo3HaHus KUBoH npupoabl. [IpakTuueckas padora Ne 1 [1P Nel Ucnonws3oBanue
«Vcnoap30BaHne pa3IMUHBIX METOJIOB ITPHU N3YUYEHUH OMOJIOIMYECKUX pa3IMYHBIX METOJOB IIPU
00BEKTOBY» U3YyYCHUH OMOJIOTUYECKUX
00BEKTOB
3. buonoruueckue cucTemsl, IPOIECCH U UX U3yYEHUE
4. XUMHYECKUH COCTaB KIETKU. Bosla 1 MUHEpanbHbIE CONMH
5. benxu. CoctaB u cTpoeHue 0enkoB
6. ®epMeHTHI — OHoJoruueckue karanuzaropsl. Jlaboparopnas padora Ne 1 JIP Ne 1 «3yuenue
«M3ydyeHue KaTaaIuTHYECKON aKTUBHOCTH ()ePMEHTOB (Ha MpUMepe aMHJIIa3bl KaTaJIUTHYECKON
WM KaTaiasbl)» AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe amMuIIa3bl WK
KaTajasbl)»
7. VYriaeBoapl. JIunuasl
8. Hyxneunoseie kucinorsl. AT®
9. WcTopus u metoas! uzyuenus kietku. Kierounas reopus
10. KrneTka kak nenoctHas xuBasi cucTeMa
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11. CrpoeHnue sykapuotudeckoit kinerku. Jlaboparopras padora Ne 2 «M3yuenue JIPNe 2 «M3yuenue
CTPOCHHUS KJIETOK PaCTeHUM, )KUBOTHBIX, TPUOOB M OAKTEPH MO MUKPOCKOIIOM | CTPOCHHS KJIETOK
Ha TOTOBBIX MHUKpOIIpErapaTax U UX OIMHCAHHUE pacTeHHIA, )KUBOTHBIX,
rpu0oB 1 OaKTepui MO
MUKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpenaparax u ux
OITHCAHHE»
12. OOMeH BelleCcTB WX MeTabOJIN3M
13. ®dortocuaTe3. XeMOCHHTE3
14. DHepreTu4eckuii ooMeH
15. JKuznennsiit ki kinetku. Jlenenne kiaetku. Mutos. JIPNe 3 «Habmonenue JIPNe 3 «HaOmronenune
MHUTO3a B KJIETKAaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOTMpEapaTax» MHTO3a B KJIETKaX
KOHYMKA KOpeIIKa Jiyka Ha
FOTOBBIX
MUKpOIIpenaparax»
16. buocunres 6enka. Peakiius MaTpuyHOTO CHHTE3a
17. Tpancnsamnus — 6uocunTe3 Oenka
18. Hexnerounsie popmbl )KU3HU — BUPYCHI
19. @DopMBbI pa3MHOKEHUST OPTaHU3MOB
20. Meiio3
21. OO6pazoBanue u pa3BUTHE MOJOBBIX KIeToK. OmnogorBopenue. Jlabopatopuas | JIPNe 4 «M3ydyenue
pabota Ne 4 «/3ydeHune CTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX CTPOEHHUS TIOJIOBBIX
MHUKpOIIpenapaTax» KJIETOK Ha T'OTOBBIX
MHUKpOTMpernaparax
22. NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB
23. ['eHeTrKa — HayKa O HACJIEJICTBEHHOCTH U M3MEHUYNBOCTH
24, 3aKOHOMEPHOCTH HAcleAOBaHUs MTPU3HAKOB. MOHOTHOPUIHOE CKpEIIMBaHNE
25. JuruGpunHoe ckpernmBanre. 3aKOH He3aBHCUMOT'O HAClIeZIOBaHUS IPU3HAKOB
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26. CueruieHHOE HACIEOBaHUE PU3HAKOB. JIPNe 5 «3yuenue
pe3yJIbTaToB
MOHOTUOPUAHOTO U
JTUTHOPUTHOTO
CKpELIMBAHUS Y
Npo30( Uikl HA TOTOBBIX
MHUKpOIpenapaTax»
217. I'eneruka nona. HacnenoBanue mpu3HakoB, CLETJICHHBIX C ITOJIOM
28. N3menunBocth. HenacencTeenHas n3MeHIHBOCTh. JlaboparopHas padorta No JIP Ne 6. Uzyuenue
6. 3yuenne MmoaudukanmoHHON U3MEHUNBOCTH, TIOCTPOCHHUE BAPUAIIMOHHOTO | MOAU(DHUKAITMOHHOM
psiia ¥ BapualMOHHOW KPHUBOW» U3MEHYUBOCTH,
MOCTPOCHUE
BapUAIMOHHOTO Psizia U
BApUAITMOHHON KPUBOI»
29. Hacnencreennas usmenunBocts. JlaboparopHas padorta Ne 7. «Ananuz JIP Ne 7. «Ananus
MyTalui y 1po30QHIIbl Ha TOTOBBIX MUKPOIIpEnapaTax» MyTalui y qpo30¢guisl Ha
TOTOBBIX
MHKpoIpenapaTax»
30. I'eneTnka yenoBeka
31. O6061menne no teme «HacnencTBeHHOCTh U UBMEHYMBOCTD OPTaHU3MOB
32. Cenexuus Kak HayKa M Ipolecc
33. MeToabl ¥ JOCTHKEHUS CENEeKIIMU PACTeHUN U )KUBOTHBIX
34, brotexHonorus Kak oTpacis MpOU3BO/ICTBA

HTtoro: 34 yaca, u3 HUX YPOKOB, OTBEIE€HHBIX HA KOHTPOJIbHbIE Pa00ThI (TECTHPOBaHUE), - He 0oJ1ee 3 yaca
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11 KJIACC (3aounasi, ouHo-3a04Hasi ¢popma odydenus 11-1 kaacc)

Ne

OKa

AynuTtop.

pabora

Tema ypoxka

CamocTosTeND
Hast paboTta

IIpakTmueckas pabora

dopma KOHTPOJISt

1

2 3

DBOIIIOIMOHHAST OMOIOTHS

1. DBOIOIUS U METO/IbI €€ N3YUEHMUSI
2. HcTopus pa3BUTHS NPEACTABICHUN 00 3BOIONNN
3. MUKpO3BOTIOIHUS
4 [Tonmynsanus kak 31eMeHTapHas eIMHHUIA BUja 1 3Bomonuu. JlaboparopHas JIP Ne 1 «CpaBHeHue
pabota Ne 1 «CpaBHeHUE BHIOB 110 MOP(HOIIOTHIECKOMY KPHTEPHIO» BU/JIOB 110
MOP(OTIOTHUECKOMY
KPUTEPHIO»
5. JIBIOKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) IBOIOLUH
6. EctectBenHblit 0TO0p U €ro Gpopmbl
7. Pe3ynbTaThl BOJIOIMHI: TPUCTIOCOOJIEHHOCTh OPraHu3MOB U BU000pa3oBanue. | JlabopaTopHas padora Ne
JIaboparopHas padota Ne 2 «Onucanue npucrnocoOICeHHOCTH OpraHu3Ma U e 2 «Onucanue
OTHOCHUTEJILHOTO XapaKTepay MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO
XapakTepay
8. Hanpasnenus u myTu MaKpOdIBOIIOIHH
9. HeoGpaTumocTs 3BoOIMN
10. Hcropus xu3HM Ha 3emiie 1 METO/Ibl €€ N3yueHUs
11. I'unoTte3bl NPOUCXOXKICHHS XKU3HU Ha 3emiie
12. PazButue xu3HM Ha 3eMIie MO Apam U IepuoIam
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3

4

13. OcCHOBHBIE 3Tallbl 3BOJIIOIUN PACTUTEIBHOTO U KUBOTHOT'O MUpA. [IpakTnueckas padora Ne
[IpakTrueckas padota Ne 1 «M3ydeHHne HCKOMMAEMBIX OCTATKOB PAaCTCHUHN U 1 «M3ydyeHue nckonaeMbIx
KUBOTHBIX B KOJIJICKIIHSIX) OCTaTKOB PacTEHHUH 1
KUBOTHBIX B KOJUICKIIHSIX)
14. CoBpeMeHHast cucTeMa OPraHuYecKoro MuUpa
15. DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3)
16. JIBmokymiue cuibl (pakTopbl) aHTPOMOTreHe3a
17. OcCHOBHBbIE CTaIUU 3BOJIIOLUU YEJIOBEKA
18. YenoBeueckue pachl U IPUPOJHBIE AN TN YEJIOBEKa
19. O6o6muienne o Teme «BO3HUKHOBEHHE M pa3BUTHE KU3HHU HA 3eMIIe»
20. DKoJ0rus Kak HayKa
21. Cpenpl 00uTaHus U SKOIOTHYEcKre HaKTOpPhI
22. Abunornueckue pakropsl. Jlaboparopuas padora Ne 3. «Mopdosoruueckne JIP Ne 3.
0COOCHHOCTH PAaCTeHHI U3 pa3HbIX MecT oouTanus». Jlaboparopuas padora No | «Mopdonoruueckue
4. «BnustHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa» 0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTaAHMSD.
JIP Ne 4. «Bnusinue cBera
Ha POCT U pa3BUTHE
YEpEHKOB KOJIeycay
23. buotnueckue hakTopsl
24, DKoJIOTHYecKHe XapakTepucTUKy nomyisaiun. [lpaktuueckas pabora Ne 2 ITP Ne 2 «Ilomcuér
«IIoaCYET IOTHOCTH MOIMYJISILIUI PAa3HBIX BUJIOB PACTCHUI IJIOTHOCTH MOMYJISILIAN
pa3HbIX BUJOB PACTCHUI»
25. Coo01iecTBa OpraHu3MOB — OHOIIEHO3
26. DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)
27. OcHOBHBIE TIOKA3aTeIN IKOCUCTEMBI. DKOJIOrnyeckue nupamuasl. CBoicTBa
skocucreM. Cykueccus
28. IIpuponaHbIe 3KOCUCTEMBI
29. AHTpONOTreHHbIE YKOCUCTEMBI
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1 2 3 4 5
30. buocdepa — rmobanbHas sxocucTeMa 3emiu
31. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI
32. UYenoseuecTBo B Onochepe 3eMiaun
33. Cocyl1ecTBOBaHUE MPUPOJIBI U YETOBEYECTBA
34. O60611eHne Tembl «Co00IIIeCTBA U IKOJIOTUIECKUE CHCTEMBD)

HTtoro: 34 yaca, u3 HUX YPOKOB, OTBEI€HHBIX HA KOHTPOJIbHbIE Pa00ThI (TECTHPOBaHHUE), - He 0oJlee 3 yaca

IIpoBepsiemble TPeOGOBaHMSA K pe3y/IbTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBarte/ibHOIl nporpammel (10 kiaacc)

Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI CPEHETO 00IIEero 00pa3oBaHMs
MIPOBEPSEMOTO
pe3yibTaTta

1 CdopMUpoBaHHOCTH 3HAHUA O MECT€ M PO OHOJOTUM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJE POCCHICKUX U 3apyOEKHBIX YUCHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUs KU3HEHHBIX 3a7a4

2 YMeHue packpbiBaTh CoiepKaHue OMOTOTHYECKUX TEPMUHOB U TIOHATHH: )KU3Hb, KJIETKA, OPTraHU3M; MeTa00In3M (0OMEH BellecTB
U TIPEBpAIllEHUE HHEPTruu), TroMeocTa3 (CaMOperyssius), ypOBHEBas OpraHU3alusl >KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE
(penpoayKiusi), HacCIeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE

3 YMenue uznaratb OMOIOTHYECKUE TEOPUH (KJIETOYHAsI, XpOMOCOMHas, MyTannoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.U.
BaBunoBa) u ydyeHus (0 eHTpaX MHOTOOOpa3us U MPOUCX0XKIeHUs KyIbTypHbIX pactenuil H.W. BaBunosa), onpeaensTs rpaHullbl
UX IPUMEHUMOCTH K JKMBBIM CUCTEMaM

4 YMeHue BiageTh METOAaMH HAy4YHOTO MO3HAHUS B OMONOTWU (HAOMIOJACHUE U OMKCAHUE JKUBBIX CHCTEM, IPOIECCOB U SBICHUIA;

opraHusanuvsa MW TIIPOBEACHHC OMOJIOrTYECKOro OKCIICPUMCHTA, BBIJIBUXKCHHUC THUIIOTE3bI; BBIABJICHHUC 3aBUCUMOCTH MCKIAY
HCCICAYCMBbIMH BCIMYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PEC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOH}ITI/II>'I, TCOpI/Iﬁ N 3aKOHOB,
YMCHUE A€JIaTh BEIBOJAbI HA OCHOBAHUHW MMOJTYUYCHHBIX pe?)y.]'H)TaTOB)
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YMeHue BBIACTATh CYIIECTBEHHBIC MPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHA BEUICCTB M INPEBPAIICHUsS SHEPTHH B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO U
DHEPreTHYECKOT0 OOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIAYATBHOTO PpPa3BUTHS
opranu3ma (OHTOTEHE3)

YMeHue mpuMeHsITh MOTYYCHHbBIC 3HAHUS ISl OOBSICHEHUs OMOJIOTHYECKHUX MPOIECCOB M SBICHUH, JUISI IPUHATHUS MPAKTUICCKIX
pellleHni B MOBCEIHEBHOM XU3HU B IEJIAX oOecriedeHHs] Oe30MacHOCTH CBOETO 3J0POBBbS U 370POBbsl OKPYXKAIOMIMX JIOJCH,
COOJIFOZICHHSI HOPM TPAaMOTHOTO IOBEJCHHS B OKPYXKAIOIICH MPHUPOIHON cpelie; NMOHWMaHWE HEOOXOJIMMOCTH HCIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHON OMOIOTHH U OMOTEXHOJIOTH JIJIsl pallMOHATIBHOTO MIPUPOAONOIB30BAHMUS

YMeHue peuiatb 2JCMCHTAPHBLIC I'CHCTUYCCKHC 3aJa4d Ha MOHO- U I[I/II"I/I6pI/II[H06 CKPCHIMBAHUEC, CHCIICHHOC HACJICIOBAHUC,
COCTaBJIATH CXCMBI MOHOFI/I6pI/IIIHOF0 CKpCIIUBaHuA IJIA NPCACKa3aHud HACIICAOBAHUA IMTPHU3HAKOB Y OpraHnu3MOB

YMeHHe BBINONHATE JIA0OPAaTOPHBIE M MPAKTHUECKUEe paboThI, cOOMOAaTh MpaBwia mpu padore ¢ y4eOHBIM M JTAOOpaTOPHBIM
o0opynoBaHrueM

YMeHMe KpUTHYECKH OLIEHUBaTb M HMHTEPIPETUPOBAaTh HHPOPMALUIO OUOJOIMYECKOrO COJAEPKaHMs, BKIIOYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS U3 pa3IMYHbIX UCTOUYHUKOB (CMU, HayyHO-TTOMYJISIpHBIE MaTepUallbl); 3STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTUH, MEAUILINHE, OMOTEXHOJIOTHH

10

YMeHnue CO3aaBaThb COOCTBEHHBIC NMHChbMEHHBIE U YCTHBIC COO6H.I€HI/I$I, 060611_[3}[ 6I/IOJIOFI/I‘ICCKYIO I/IHq)OpMaI_II/IIO N3 HECCKOJIbBKUX
HCTOYHHUKOB, 'PaMOTHO HCITIOJIb30BAThH MMOHSATHHHBIN amnmapar ouooruu

IIpoBepsiembie 3j1ieMeHTHI conep:xanus (10 kiace)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

1 buoinorus kak Hayka
11 buonorus - Hayka o xuBoii mpupojae. Pons 6uonoruu B GopMUpOBaHUN COBPEMEHHON HayYyHOU KapTHHBI MUpa. Cuctema OHOJIOTHYECKUX
HayK
1.2 Metoapl TO3HaHUS JKMBOM mNpUponabl (HAOMIOAEHUE, OSKCIIEPUMEHT, ONHMCaHUE, H3MEpPEHHE, KIAacCHU(PHUKAIMsI, MOJEIUPOBaHUE,

cTaThcTUYecKas 00pabOTKa JaHHBIX)
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2 JKuBbie cucTeMbl U UX OpraHU3aLUs

2.1 JKuBbie cucteMsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: ouosorun. CBONCTBA OMOCHCTEM M UX pazHooOpasue

2.2 YpoBHU OpraHu3anuy OUOCUCTEM: MOJIEKYIISIPHO-T€HETUUYECKHM, KJIETOYHbIN, OpraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBON, SKOCUCTEMHBIH,
O6uochepHbIi

3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1 XHWMHUYECKUN COCTaB KJIETKH. XHMMHUYECKHE JJIEMEHTBI: MAKPOIJIEMEHThI, MUKPO3JIEMEHTHl. Boga u MuHepanbHble BemecTBa. OyHKIUN
BOJIbI 1 MUHEPAJIbHBIX BelecTB B KieTke. [loanep:kanue ocMoTHueckoro 6ananca

3.2 benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKUCIOTHI - MOHOMEpbl OenkoB. HeszameHuWMble W 3aMEHUMBIE AMHHOKHCIOTHI.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPhl O€ITKOBOM MOJICKYJIBI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS CTPYKTYPA).
XuMuyeckue cBoricTBa 6enkoB. buonornueckue GyHKIIMN OEIKOB.
®depMeHTHI - Ouosiormyeckue kKatanm3atopbl. CTpoeHue (epMeHTa: aKTHBHBIA IEHTpP, CyOCTpaTHas crenu@uaHocTh. KodepMeHTEHI.
Buramunbl. OTinuus (epMEHTOB OT HEOPTraHMUYECKUX KaTallu3aToOpOB

3.3 YrneBoabl: MOHOCAaxapu bl (TII0K03a, pud03a 1 Je30Kcupr003a), Aucaxapuasl (caxapo3a, JaKTo3a) U Mmoirucaxapuisl (Kpaxmall, TIHKOTeH,
Hemoa03a). buonornueckue GyHKIUU yriieBOAOB.
Jlunuaer: Tpuraunepuasl, crepouisl, (pochomunuasl. 'mapodpunbHO-THAPODOOHBIE CcBOMCTBA. buonorunueckue ¢GyHKIMH JTUIIHIOB.
CpaBHEHHE YIJIEBOJIOB, OCJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTUU

3.4 Hyxnennoseie kucnotsl: JJHK u PHK. Hykneorunsr - moHoMmepsl HykienHOBBIX KUCIOT. Ctpoenue u gpynkiuu JIHK. Ctpoenue u
¢dbyukun PHK. AT®: ctpoenue u GpyHkuuu

3.5 [utonorus - Hayka o kietke. Kierounas teopusi. MeToapl H3y4eHus KIETOK

3.6 Krerka kak nenoctras xwuBas cucrema. OO1ure mpu3Haky KJIETOK: 3aMKHYTasi HapykHast MmemOpana, mosiekynbl JJHK kak renetrndeckuit
ammapar, cucteMa CuHTe3a Oenka

3.7 TUIMBI KJIETOK: SyKapuoTHIeCcKas U TpokapuoTuyeckas. OCOOEHHOCTH CTPOSHUS MPOKAPUOTHUECKOH KIeTKU. KitleTouHas cTeHKa GaKkTepHid.
Crtpoenue sykapuoTHdecKon KiieTkiu. OCHOBHBIC OTJIMUUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK - KJIETOYHAs CTEeHKA, TIMKOKaNWKC, uX (yHkiuu. [lmasmatudeckas meMOpaHa, €e CBOMCTBA M
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¢ynkuuu. Luromnasma u ee opranonasl. OqHOMEMOpaHHbIE OPTaHOM Bl KICTKU: dHAoIIa3MaTrueckas cetb (D11C), anmapat ["onbmku,
au30coMbl. [ToyaBTOHOMHBIE OpraHOM bl KJIETKU: MUTOXOHAPHH, IIacTubl. [Ipoucxoxaenne MUTOXOHpUH U miacTul. Buasl miuactu.
HememOpanHbie opraHou/ sl KJIETKH: pEOOCOMBI, KIIETOYHBIN LIEHTP, PECHUYKH, KI'YTHKH. DYHKIIMN OPraHOUIOB KJIETKH. BKitoueHus

3.9 SAnpo - perynsTopHslii HeHTp kieTku. CTpoeHue sijpa: siepHas 000J104Ka, KapuoIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI
3.10 | TpaHcnopT BemecTB B KJIETKE
4 KuzHenesTenbHOCTh KIETKU

4.1 OOMeH BeliecTB, UM METaboIM3M. ACCUMMWIALNS (TIACTHUECKUA OOMEH) U NUCCUMUIISIINS (SHEPreTUYeCKHii 0OMEeH) - ABE CTOPOHBI
€IMHOTO Tporecca Merabonm3ma. Tunbsl OOMEHa BemecTB: aBTOTPOGHBIA U rerepoTpodHbiil. Pons pepMeHTOB B 0OMEHE BEIIECTB U
MPEBPAICHUH SHEPTUU B KIIETKE

4.2 ®orocunrtes3. CBeroBas u TeMHOBas (pas3bl porocuHTe3a. Peakuuu porocunresza. DdpdekTuBHOCTh (hoTOoCHHTE3a. 3HaUeHue (poToCcUHTE3a
JUTSI )KU3HU Ha 3emiie. BiusiHue ycinoBwmii cpenbl Ha OTOCHHTE3 U CIIOCOOBI TIOBBIIICHUS €T0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTCHHU.
XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HaUeHHEe XeMOCHHTEe3a 7S )KU3HH Ha 3emiie

4.3 DHepreTudeckuii oOMeH B KJieTKe. Paciienienue BemecTs, BhICTICHIE H aKKYMYTUPOBAaHNE YHEPTUH B KIJIETKE. JTabl SHEPTeTHIECKOTO
oOMeHa. ['nukonu3. bpoxxenue u ero Buabl. KucinopoaHoe okucieHue, Win KIETOYHOE AbIxaHHE. DPPEKTUBHOCTh IHEPrETUUYECKOTO
oOMeHa

4.4 Peakuuu matpuyHoro cuntesda. ['enernueckas undopmanus u JJHK. Peanuzanus renetndeckoit nHGpopmaiuu B kietke. [ eHeTnueckuit
Ko U ero cpoictBa. Tpanckpunuus - matpuublii cunte3 PHK. Tpancnsauus - Ouocunres 6enka. KonupoBanue amMuHOKHCIOT. Porb
pubocom B OmocuHTe3e Oenka

4.5 Hexnerounsie hopmbl xxu3Hu - BUpYychl. ictopust oTkpeiTus Bupycos ([1.M. UBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEACATEIbHOCTH
BUpycoB. bakTepruodaru. bonesnu pacteHuil, ®KUBOTHBIX U YeIIOBEKA, BRI3BIBaEMbIe BUpycamu. Bupyc ummyHoaeduiura gyenoeka (BIY)
- Bo3oyautens CITM/]a. [Ipodunaktrka pacripocTpaHeHHs] BUPYCHBIX 3a00I€BaHUMA

5 Pa3zmMHOXeHHE 1 MHIWBUIYATHHOE PA3BUTHE OPTaHU3MOB
5.1 Kietounsiii UK, WM KU3HEHHBIA MUK KiIeTku. MaTepdasza u mutos. Ilporeccel, mporekatoniue B uaTepdase. Permmkamus - peakius

marpuunoro cunreza /IHK. Ctpoenune xpomocoMm. XpoMOCOMHBIM Ha®op - kapuoTun. JIMIUIOMAHBIA M TalUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatubl. L{luTonornueckne 0CHOBBI pa3MHOKEHUS U MHAWBHUIYaJIbHOTO PA3BUTHSI OPTaHU3MOB.
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Henenne knetku - Muto3. Ctaguu Muto3a. [Ipoiieccsl, Npoucxoasiyue Ha pa3HbIX CTAIUAX MUTO3a. BUOIOTrHYeCKUil CMBICT MUTO3a

5.2

®dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe W MosioBoe. Buawl Oecrionoro pa3MHOKEHHS: NEJICHUE HAJIBOE, MOYKOBAHWE OJHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHKE, BETETATHBHOE pa3MHOXKEHUE. VICKYCCTBEHHOE KIOHHUPOBAHWE OPTaHW3MOB, €r0 3HAYCHUE IS
CENEKIINU

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMUYUS OT OECIoI0r0.
Meiio3. Craguu meiiosa. [Ipoueccel, mpoucxosuiye Ha cragusax Meiiosa. [loBegenune xpomocoM B meiiose. Kpoccunrosep. bruonorunueckuii
CMBICJI ¥ 3HaueHHe Meio3a

5.4

["ameTrorenes - mpoiecc 06pa3oBaHus MOJIOBBIX KJIETOK y )KMUBOTHBIX. [10710BbI€ kKene3bl: CeMeHHUKH U sudyHuku. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK - TraMeT (CrnepMaTo30Hi, SMIICKJIETKa) - crepmaroreHe3 M ooreHe3. OcoOEHHOCTHM CTPOCHUsS SIMIEKIETOK |
cnepmaro3onnoB. OmionorBopenue. [lapreHorenes

5.5

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOTeHe3). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y MTO3BOHOUHBIX
KUBOTHBIX: IpO0JIeHUE, racTpyisuus, opranoreses. IlocramOpruonanbHoe pazButue. Turbl TOCTAIMOPHOHATIBHOTO Pa3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHS

HaCJ'Ie]lCTBeHHOCTI) U U3BMCHYUBOCTb OPTraHHU3MOB

6.1

[Tpenmer u 3agauu reHeTuku. Mctopus pa3Butus reHeTHku. Bkitag poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE M€HETUKH. MeTozbl
TeHEeTUKU (THMOPUA0TIOrHYECKUH, IUTOTeHETUUYECKUH, MOJIEKYIsIpHO-TeHeTuYecKuit). OCHOBHBIE T€HETHUECKHEe MOHATHUS. [ eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3YyEMAas B CXEMaxX CKpEIMBaHUI

6.2

3aKOHOMEPHOCTH HAaclelI0BaHMs MPU3HAKOB, YCTaHOBIEHHbIe I'. Menaenem. MoHoruOpunHoe ckpeluBaHHe. 3aKOH €IMHOO00pasus
ruOpuI0B NEepBOro mnokosieHus. [IpaBuio AOMHHHMpOBaHUS. 3aKOH paclIelieHHs Nmpu3HakoB. ['mmoresa umctoTsl ramer. IlomHoe u
HEMOJIHOE JOMUHUPOBAHHUE.

Jurubpuinoe ckpeuBanye. 3aKOH HE3aBUCUMOTO HAcJeI0BaHUs MPU3HAKOB. LluToreneTnueckue OCHOBBI TUTHOPUIHOTO CKPEILIUBAHMSL.
Ananusupyroniee cKpeuBadue. Vcnonp3oBaHue aHATM3UPYIOILIEr0 CKPEIIMBAHNUS TS ONPEAEIICHUS TeHOTHIIa 0COOU

6.3

CuemnneHHoe HacieqoBaHue mpuszHakoB. Pabora T. Moprana mo cuenjeHHOMY HaclelI0BaHUIO0 TeHoB. HapylieHue cuenjieHus TeHOB B
pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHUs HACIIECTBEHHOCTH. | eHeTHUecKHne KapThl.
I'enetuka nona. XpoMOCOMHOE ONpeieJIeHUE 1oja. AyTOCOMBI U MOJOBbIE XPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMmeTHble OpraHUu3MBbl.
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Hacnenosanue IMPU3HAKOB, CICIIJICHHBIX C I10JIOM

6.4

W3meHunBOCTb. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HaCJIEICTBEHHas. Ponb cpeiasl B HEHACIEICTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuKa MOJU(PHUKAIMOHHON HM3MEHYMBOCTH. BapualMOHHBIA DSl M BapHallMOHHAs KpuBas. Hopma peaknuu mpu3HAaKa.
KosnyecTBeHHbIE M KaueCTBEHHBIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnenctBeHHas, WiaM reHOTUIMYECKas, M3MEHYMBOCTb. KoMOMHAaTHMBHas M3MEHYMBOCTh. MeHo3 M IOJOBOM Mmpolecc - OCHOBA
KOMOWHATHBHOM M3MEHYMBOCTH. MyTallmOHHAs HI3MEHYNBOCTH. Kiaccuukarus Myranuii: reHHbIe XpOMOCOMHBIE, TeHOMHBIE. YacToTa u
OpUYMHBI MyTaluil. MyrarenHsle pakTopbl. 3aKOH FTOMOJIOTHUECKUX PsI0B B HAacleACTBEeHHOM n3MeHunBoctu H.M. BaBuiosa

6.6

['enetuka yenoseka. Kapuorum yenoBeka. OCHOBHbIE METO/bI T€HETUKU YEIOBEKA: T€HEAJOrMUeCKUH, OJIM3HE[OBbIH, IIUTOreHETUYECKHH,
OMOXUMHYECKUH, MOJIEKYJIsIpHO-TeHeTHUYecKuil. COBpEMEHHOE  ONpEleIeHHEe TIEHOTUIIA:  IIOJIHOTEHOMHOE  CEKBEHHpPOBAHUE,
TreHOTUIIMPOBaHUe, B TOM uucie ¢ nomouipto I111P-ananu3a. HacnenctBeHHble 3a00sieBaHMs yellOBeKa: reHHblEe 00Jie3HH, 0OJIE3HU C
HACJIEICTBEHHOW IMPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE Ooyie3HH. COMaTHYECKHe U FeHepaTuBHbIE MyTauuu. [IpuHIuUIEL 310pOBOTO
o0pa3a *KHU3HH, TUArHOCTHKH, MPO(UIAKTUKY U JICYEHUS TeHEeTUUECKUX Oone3Hel. MequKo-reHeTH4eCKOe KOHCYIbTUPOBaHUE. 3HAYCHHE
MEIUIIUHCKON TEeHETHKH B IPEJOTBPAILICHUN U JICYEHUHN TeHETUIECKUX 3a00JICBaHMIA YEeTIOBEKA

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekmusi Kak Hayka W TpoIecC. 3apoKIeHUEe CeNeKIu U aoMectukanus. Yuenue H.M. BaBwioBa o 1eHTpax MpPOUCXOXKIEHUS U
MHOT000pa3us KyIbTypHBIX pacTeHull. LleHTpsl MpouCcX0oxkIeHus JOMAIIHUX XUBOTHBIX. COpT, MOpoAa, TaMM

7.2

CoBpeMeHHbIE METOBI CeNeKIMU. MaccoBbIi M MHAWBHUIYAIbHBIM OTOOPHI B CENEKIUU pacTeHUH M *KHUBOTHBIX. OlleHKa 3KcTepbepa.
brnuskopojcTBeHHOE ckpenuBaHue - UHOpuauHr. Yuctas nuaus. CkpenuBaHue 4MCTHIX JIMHUK. ['ereposuc, win rubpuaHas cuia.
HeponctBenHoe ckpemuBanue - ayrOpuauHr. OtaaieHHas rudpuan3anus U ee ycnexu. VCKycCTBeHHBIM MyTareHes M IMOJydeHHE
MOJIMIUIOUOB. [JJOCTM>KEHMS CEJIEKIIUN PACTEHMH, )KUBOTHBIX H MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib Npou3BoAcTBa. ['eHHas nHxkeHepus. DTtarbl co3nanus pekomOuHanTHON JIHK 1 TpaHCreHHBIX OpraHu3MOB.
Knerounas mnxeHepus. Kinerounele KynpTypbl. MHUKpPOKIOHAJIBbHOE pa3MHOXKEHHME pacTeHHil. KioHHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOrHYecKne U aTudeckue npobdiaemsl. MO - reneTndecki MOAU(PHUIIMPOBAHHBIE OPTraHU3MBI

IIpoBepsiemble TPeOOBAHUA K Pe3y/1bTATAM OCBOCHHMS OCHOBHOI
oOpa3oBarteJibHOM porpammel 11 kiacca
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Kon
MIPOBEPSIEMOTO
pe3yibTaTa

IIpoBepsieMble IpeAMETHBIE PE3YJIBTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpPaMMBbl CPEAHEr0 O0IIEro 00pa3oBaHMs

1

CdopMupoBaHHOCTh 3HAHUI O MECT€ M POJIM OMOJOTMM B CHUCTEME HAay4YHOIO 3HAHUS E€CTECTBEHHBIX HayK, B (hOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUpa U HaAyYHOT'O MHUPOBO33PEHHUS; O BKIIAJIE POCCUNCKUX U 3apyOEKHBIX YUECHbIX -
OHMOJIOrOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUs KU3HEHHBIX 3a7a4

YMeHHe pacKphIBaTh COJCPKaHUE OMOJOTHUECKUX TEPMHHOB U MIOHSATHIA: BHI, TOMYJISALUS, TCHO(POH/I, SBOJIOLHS, IBUKYIINUE CUITBI
(paxTopsI) IBOTFONHH, IPUCIIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, IKOJIOTHIECKHIE (PAKTOPBI, SKOCHCTEMA, TIPOAYIICHTHI,
KOHCYMEHTBI, PEIyIICHTHI, IEMU MATaHHS, YIKOJOTHUECKas IupaMuia, OMoreoreHos3, onocdepa

YMmeHue uznarate Ouojoruueckue Teopuu (dBostoruoHHas teopus Y. JlapBuHaA, CHHTETHYECKas TEOpUs SBOJIIOLUH), 3aKOHBI U
3aKOHOMEPHOCTH (3apoapiieBoro cxoactsa K.M. bapa, uepenoBanust rinaBHbIX HarpaBieHud u myrtei ssomonnu A.H. Cesepiiosa,
yuenus o ouocepe B.W. BepHasickoro), orpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BJIaACTb MCTOAAMU HAYYHOTO IMO3HAHUS B OHOJIOTUH (Ha6HIOI[eHI/Ie M OIIMCAHUC KMUBLIX CUCTCM, IIPOLECCCOB U HBHCHHﬁ;
opraHusanuvsa MW TIPOBCACHHC OHOJIOrTYECKOro OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTC3bI; BBIABJICHHUC 3aBUCUMOCTH MCKIAY
HUCCICAYECMBIMH BCIUMYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PEC3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ M 3aKOHOB;
YMCHUEC ACIaTh BBIBOJAbI HA OCHOBAHUYW MOJTYUCHHBIX pGSyJ'II)TaTOB)

VYmenne BBIACIIATE CYHICCTBCHHBIC TIPU3HAKH CTPOCHUA OHMOJIOTUYECKUX OOBEKTOB: BUOB, HOHy.]'[fIIII/II\/JI, MMPOAYLCHTOB,
KOHCYMEHTOB, PEIYIEeHTOB, OHOTE€OIIEHO30B M OSKOCHUCTEM; OCOOEHHOCTH TMPOIECCOB HACIEACTBEHHON WM3MEHUHUBOCTH,
€CTECTBEHHOT'O 0TOOpa, BUA000pa30BaHUs, IIPUCIIOCOOICHHOCTH OPTraHU3MOB, JICHCTBUS SKOJIOTHUECKAX (PaKTOPOB Ha OPTaHU3MBEI,
MepeHoca BeIIeCTB U MOTOKA YHEPTUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa
BEIIECTB U OMOTEOXMMUYECKUX ITUKIIOB B OHocdepe

YMeHne NMPUMEHSTh MOJTYyYEHHbIC 3HAHUS TSI OOBSICHEHUS OMOJIOTHYECKUX MPOIECCOB W SIBICHUH, IS IPUHITHS TMPAKTHICCKUX
pelieHruit B TIOBCEIHEBHOM KU3HU B IIENIAX OOecredeHus] Oe30MacHOCTH CBOETO 3J0POBBS U 370POBbSl OKPYXKAIOMIMX IOJEH,
COOJIIOICHUsT HOPM TPAMOTHOTO TOBEJICHUSI B OKPYXKAIOIIEH MPUPOIHON cpefe; MOHMMaHHWE HEOOXOJMMOCTH HCIIOIb30BaHUS
JTOCTHKEHUI COBPEMEHHON OUOIOTHH IS PAIlHOHATBHOTO IPUPOIOTIOTH30BAHUS

YMeHue pemiath 371eMeHTapHble OMOJOTHUECKUE 3ajaul, COCTABIIATh CXEMbI IIEPEHOCA BEIIECTB U SHEPrUH B KOCUCTEMax (Lienu
MUTAHUS)
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YMeHHe BBINMONHATH JIA0OPATOPHBIE M MPAKTHYECKUE paboThl, COOMI0aTh MpaBuia Mpu padoTre ¢ y4eOHBIM U JIAOOPATOPHBIM
obopyoBaHHEM

YMeHHe KpUTHYECKH OLIEHUBAaTh M HMHTEPIPETUPOBATH HWHPOPMALUIO OHOJOTMYECKOTO COJAEPXKAHHS, BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PaA3NUYHbIX HCTOYHHMKOB (CMMU, HaydHO-TOMyNpHBIE MaTepHalibl); paccMaTpUBaTh TIJI00aIbHBIE
HKOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO

10

YMmenne co3ngaBath cOOCTBEHHBIE MHUCHBMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas OMOIOrHYecKyto HH()OPMAIUIO U3 HECKOJIBKHUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATHIHBIN annapaTt 6M0JI0ruu

IIpoBepsiemble j1eMeHTHI coaep:kanus (11 kiaacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

DBOIOMOHHASA OUOJIOTUSI

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa SBOMIONUHU. [lameoHTONOTHYECKHE: TOCIEAOBATEIbHOCTh TMOSIBICHUS BHJIOB B MaJIGOHTOJIOTHYECKON JIETOMHCH,
nepexoiHbie popMbl. buoreorpaduueckue: cxoncTso u paznuune GayH u Gprop MaTepruKoB U OCTPOBOB. DMOPHUOJIOTUYECKUE: CXOACTBA U
pa3iauurs SYMOPUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHbBIE, PyIUMEHTapHbBIE
OpraHbl, aTaBU3MBI. MOJ'IGKy.]'IprHO-6I/IOXI/IMI/I‘-ICCKI/I€: CXOACTBO MEXAaHN3MOB HACJIICACTBECHHOCTHU U OCHOBHBIX METa00JIMUECKUX HYTGﬁ y
BCEX OpPraHU3MOB

1.2

OpomononHas Teopus Y. Jlapeuna. IIpeanocsuiku BOZHMKHOBEHHUs JNapBUHU3MA. J[BHKYIHME CHIIbI 3BOJIOLUMUA BUAOB Ho JlapBuUHY
(M30BITOYHOE PA3MHOKEHHUE TIPH OTPAHUYEHHOCTH PECYPCOB, HEOTIPECICHHAs N3MEHUNBOCTh, OOph0a 3a CyIIeCTBOBAaHUE, €CTECTBECHHBIM
oT0op)

1.3

Cunrernueckast Teopus sBostonnu (CTI) u ocHOBHEIE ee mooxkeHus. MukposBostonus. [Tomynsmus Kak eJuHUIA BUA U IBOJIOITUN

14

JBuxymiue cuiibl (pakTOphl) SIBOMIONUH BUAOB B IpUpoie. MyTalmoHHbBIN polecc 1 KOMOMHATUBHASL U3MEHYUBOCTD. [lomynsiiioHHbIe
BOJIHBI U Jpeid reHoB. M3omsauus u murpanus. EcrecTBeHHBIH 0TOOp - HampaBmistoumii Gpaktop 3BomOIUH. DOpMbI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat dBOTIOIUH. [[puMeps! npucnocobaeHuit y opranu3zmMoB. ApoMopdo3bl U UAUOA AT TAIIHH.
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Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHUS: reorpapuuecKoe, IKOJOTHUECKOe

1.5

MaKpO3BOJ'II-OI_[I/IH. (DOpMBI OBOJIFOIINHN: (bI/IJ'IeTI/I‘ICCKaH, JUBCPICHTHAs, KOHBEPIrCHTHAsA, IapaliCiIbHasd. H606paTI/IMOCTB 9BOJIFOIIUH

Bo3unkHOBEHHE 1 Pa3BUTHE )XU3HU HA 3emie

2.1

JloHayuHble TIPEICTaBICHUS O 3apOXKJIECHUU XKHU3HU. HayuHble runmore3sl BOSHUKHOBEHHMSI JKM3HM Ha 3emJyie: abHoreHe3 W MaHCIepPMHUSL.
XuMHYeCKasi IBOIOIUS. DKCIICPUMEHTAIBHOE MTOATBEPIKICHNE XUMUIESCKON 3BOTIONUHU. HavwampHbIe 3Tarbl OMOJOTUYECKON 3BOJTIOIUH.
I'unote3a PHK-Mupa. [lepBrie kieTku u ux 3Bostonus. PopMUpOBaHHE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emie no 3paM U nepuoaam. Kartapxei. Apxelickas u nporepo3oiickas 3pbl. llaneo3olickas 3pa U ee nepUOJbL:
KeMOpUICKUIl, OpJIOBUKCKUM, CHITYpUNHCKUM, JE€BOHCKHM, KAMEHHOYIOJIbHBINA, IEpMCKUil. Me3030iickas 3pa U ee nepuojbl: TPUACOBBIH,
IOPCKHU, MEJIOBOM.

KaitHo30liCKass spa M €€ IEepPUOJBbl: NAJICOrC€HOBBIM, HEOIC€HOBBIM, AHTPOIOTCHOBBIM. XAPAaKTEPUCTHKA KIMMAaTa U TE€OJIOTMYECKHUX
nporeccoB. OCHOBHBIE 3TaIlbl 3BOJIOLUU PACTUTEIHLHOTO U 3KUBOTHOTO MHpa. ApoMopho3bl y pacTeHHit 1 )kMBOTHBIX. [losiBIeHue, pacuBer
Y BBIMUpAHUE IPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4€CKOro Mrupa Kak OTpaXKCHUEC 3BOJIIOLIUH. OCHOBHBIE CUCTEMATUUYCCKHUE TpyHIibl OpraHnu3mMoB

2.4

OBojronMsl 4YejaoBeKa. AHTPOINOJNOrHs Kak Hayka. Pa3BuTHe mpeacTaBIeHUN O NPOUCXOXKACHUU dYeloBeKa. MeToabl H3yueHus
anTponorese3a. CXoACTBa U pa3Inyus 4eJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cuiibl (pakTopsl) aHTpororeneza. HaciencrBeHHass H3MEHUMBOCTh M €CTECTBEHHBINM 0TOOp. OOIIECTBEHHBIN 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYAHUH TPy, MBIIUICHUE, PEUb

2.5

OCHOBHBIE CTaJuM M BETBM OHBOJIOLMU YEJIOBEKA: aBCTpaloNuTeKku, YenoBek ymenbld, Yenoek mnpsmoxoasmuii, Yemosek
HeaHJepTalbckui, YenoBek pa3ymHblil. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JaCTh PAaCIpPOCTPAHEHHS, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BpOINeOrIHAs (€Bpa3uiickas), HErpo-aBCTpaon iHas (3KBATOPHAJIbHAS), MOHTOJIOMTHAS
(a3uarcko-amepukaHckas). UepTsl mpUCHOCOOICHHOCTH MPEICTaBUTENEH YeIOBEYECKHX Pac K YCIIOBHSM CYIIECTBOBaHUSA. EIUHCTBO
yenoBeueckux pac. Kpurtuka pacusma

OpranusMbl 1 OKpy»Karolas cpeia

3.1

OKonorus Kak Hayka. 3a/laqd U pas3/ienbl 3KOJIOTMU. MeTo/bl SKOJIIOTHYECKUX HCCIEIOBAHNN. DKOJIOTHYEeCKOe MUPOBO33peHue. Cpenbl
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oouTaHus OpraHu3MOB: BOJHAA, HA3CMHO-BO3JyllIHAA, [IOUYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Oxonorudeckue ¢akropel. Knaccudukamnus sxomorndeckux (GaxTopoB: abMOTHUECKHE, OMOTHYECKHEe M aHTpoIoreHHble. JleificTBue
HKOJIOTHYECKUX (DaKTOPOB HA OPraHU3MbI

3.3

AlGuotnueckue GakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTonepuonusm. [Ipucnocobiienns opranu3MoB K JCHCTBHIO a0MOTUYECKUX
dakTopoB. buonornyeckue puTMsI

3.4

buotnueckue (axkTopsl. Buasl OHOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIMS, XUIIIHUYECTBO, Mapa3uTU3M, MyTyaln3M, KOMMEHCATIU3M
(HaxJ1IeOHUYECTBO, KBApTHUPAHTCTBO), AMCHCAIU3M, HEUTpaTW3M. 3HA4YCHHE OWOTHYECKHUX B3aMMOJCHCTBHM I CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHUE XapaKTEPUCTUKHU MOy auuu. OCHOBHBIE [TOKA3aTEIH MOMYJISILIMK: YUCIEHHOCTb, INIOTHOCTh, POK1a€MOCTh, CMEPTHOCTb,
IIPUPOCT, MUTpaLKs. J[MHaMHKa YUCIEHHOCTH NOITYJISIUU U €€ PEryJIsanus

COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

CooOmiectBo opraHu3smMoB - OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHas, Tpodudeckass (mnuuieBas). Bunasi-
JnoMuHaHThI. CBsI3U B OMOLIEHO3€

4.2

Dxonoruyeckue cucrteMbl (3kocucteMbl). [lonstue 06 skocucreme u OuoreoreHo3e. DYyHKIMOHATBHBIE KOMIOHEHTHI SKOCUCTEMBI:
MPOJYIIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemiecTB M MOTOK SHEPruM B dKocucteme. Tpoduueckue (MUIEBbIE) YPOBHHU
skocucTteMbl. [lumieBsie 1enu U cetd. OCHOBHBIE TMOKa3aTeNd HKOCHCTEMBI: Ouomacca, MPOAYKIHs. DKOIOTUYECKUE MHPAMUIBL:
MPOIYKIIUU, YUCTICHHOCTH, OMoMacchl. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD, CAMOPETyJIALMs, pa3Butue. Cykieccus

4.3

[Tpupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOTO WM IIMPOKOJIMCTBEHHOTIO JIeca.

AHTpOTIOTEHHBIE YKOCUCTEMBL. ATPOIKOCUCTEMBI. YpOOoIKocHCTEMBI. bronornyeckoe W XO3SHCTBEHHOE 3HAUYEHHE arpodKOCHCTEM H
ypOOIKOCHUCTEM.

buopasnoobpasue kak GakTop ycToiuuBOCTH 3KocucTeM. CoxpaHeHue OHOIOrHYecKoro pasHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uochepsl. JKuBoe BemectBo u ero ¢pyHkmuu. OcoOeHHOCTH
ouochepsl Kak Tia00anbHON SKOCHUCTeMBbl. JlMHaMHuecKoe paBHOBecue W oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTEOXMMHUYECKHE ITUKITBI JIEMEHTOB (yriepo/a, a30Ta). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onocdepe 3emiiu. AHTPONIOTeHHbIE U3MEHEHHS B Onocdepe. I 1006anbHbIe 3KOI0THYECKHE TPOOIEMBI.
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OcHoBa palMoHaIBLHOTO YIIPABICHUS MPUPOTHBIMU PECYpPCaMU U MX UCTIONb30BaHuE. J[oCTKEHUST OMOJIOTHH B OXpaHa MPUPOIBI

IMposepsiembie Ha EI'D nmo Ouosioruu TpedGoBaHus
K pe3yJibTaTaM O0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero oo1ero o0pa3zoBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTelIbHOM MPOrPaMMEBI CPEIHETO 00IIero
o0pa3zoBaHUs

1

ChopMupoBaHHOCTh 3HAHWI O MECTE€ W POJM OHMOJOTMM B CHCTEME E€CTECTBEHHBIX HayK, B (DOPMHPOBAHHUU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTUHBI MHpPA, B TMO3HAHUHM 3aKOHOB IMPHPOJBI U PEIICHUH >KU3HEHHO BAXKHBIX COIHMATBHO-ITHUECKUX,
OKOHOMHYECKHUX, OKOJIOTHUYCCKHUX HpO6JICM YCJIOBCYECCTBA, a TAKIKC B PCIICHWU BOIIPOCOB pallMOHAJILHOT'O ITPHUPOAOII0JIB30BaAHNs, B
(GOpMHPOBaHUU IICHHOCTHOTO OTHOIICHUSI K MPHPOJIE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCHHCKMX W 3apyOCKHBIX YYCHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH

BJ'IaI[eHI/Ie CHCTEMOH 3HAHMI 00 OCHOBHBIX MCTOJaxX HAYYHOI'O IMO3HAaHUA, UCIIOJIB3YEMEBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KUBBIX
00BEKTOB M IKOCUCTEM (OINHCaHUe, U3MEpPEHHUE, MPOBeIeHNE HAOMIOACHUI); clIocO0aMU BBISIBICHUS U OLEHKH aHTPOMOTCHHBIX
W3MEHEHUH B MPUPOJE.

YMeHue BBIIBUTATh THIOTE3bI, MPOBEPATh HMX OKCHEPUMEHTANBHBIMH CpEeACTBaMU, (GOPMYIUPYsS IENb HCCIEIOBaHMUS,
AHAJIM3UPOBATD MMOJIYYCHHBIC PE3YJIbTAThI U ACJIaTh BLIBOABI.

BrisiBieHrEe 3aBUCMMOCTH MEXKIY HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHHE MOJYYCHHBIX DPE3yJIbTaToB M (OPMyTHpPOBAHHE
BBIBOAOB C UCITOJIB30BAHUCM HAYUYHBIX HOHﬂTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BnageTb CUCTEMON OMOJIOrMYECKUX 3HAHUN, KOTOPasi BKJIIOUAET: OCHOBOIOJIAralolire ONoIornyecKrue TEPMUHBI U TOHSITHS
(’KU3HB, KJIeTKAa, TKaHb, OPTaH, OPraHU3M, BUJ, IOMYJIALUS, IKOCUCTEMa, OMoLieH03, Onocdepa; MeTaboIn3M, roMeocTas, KIeTOYHbBII
UMMYHUTET, OHOCHHTE3 OeiKka, OHOMOIMMEpHl, IHUCKPETHOCTh, CAMOPETYJISAIUs, CaMOBOCIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, YHEPrO3aBUCUMOCTD, POCT U Pa3BUTHE);

O6uonoruueckue teopuu: kierouHas teopus T. [lIsanna, M. llIneiinena, P. Bupxosa; kinoHanbHO-ceneKTUBHOrO uMmMmyHurera I1.
Opmux, .M. MeuHukoBa, XpoMOCOMHasl TeOpHsl HaciencTBeHHOcTH T. MopraHa, 3akoH 3apozsimieBoro cxonacrsa K. bapa,
sBoonoHHas Teopust Y. JlapBuHa, cHHTeTHYECKast TeOpusl IBOJIIOLIUH, Teopus aHTpornoreHe3a Y. JlapsuHa; Teopus 6uoreoreHos3a
B.H. CyxkaueBa; yuenue H.M. BaBuioBa o meHTpax MHOrooOpasusi U NPOUCXOXKIEHHUS KYIbTYpHBIX pacTeHuid, yuenue A.H.
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CeBepuoBa 0 MyTAX U HampaBlIeHUSX 3Boionuy, yaenue B.M. BepHanckoro - o 6uocdepe); 3akoHbl (equHOOOpa3usi TOTOMKOB
NIEPBOT0 MMOKOJICHNUS, pACLIEIVIEHUS IPU3HAKOB, HE3aBUCUMOI0 HACJIe10BaHMs TPU3HAKOB ['. MeH1ens; CLeTIEHHOTI O HaclleJOBaHUs
IIPU3HAKOB U HAPYILIECHU CLEIUIEHU reHoB 1. Moprana; roMoJIOTHYeCKUX psAI0B B HaciieAcTBeHHOU u3MeHunBocty H.M. BaBuiosa;
reHetTudeckoro pasHoBecus k. Xapau u B. BaitnOepra; 3apoasimeBoro cxosactsa K. bapa; Onorenernueckuii 3akon O. ['ekkerns,
@®. Mrosuiepa);

MPUHLIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Muaumyma FO. JInbuxa, s5K0I0rHuecKoil mMupaMuIbl Yhces, 0MOMacChl U YHEPTUN);

runoresbl (koauepBaTHoi A.M. Onapuna, nepsuunoro 6ynboHa Jx. Xonneina, mukpocdep C. Dokca, pudozuma T. Yek)

YMeHue peuiatb ITOHUCKOBBLIC OMOJIOrHYECKHUE 3ala4uy; BBIABIIATE HNPUYNHHO-CICACTBCHHBIC CBA3U MCKAY HUCCICAYCMbIMU
OMOJIOrMYECKUMU O6’b€KTaMI/I, nmponeccamMu M ABJICHUAMM, ACJIaTh BBIBOABI U ITPOTrHO3bI HA OCHOBAHUU ITOJYUCHHBIX PE3YJIbTATOB;
COCTaBJIATb I'CHOTHIIMYCCKUEC CXEMBbI CKPCIIUBAHUS AJI PA3HBIX TUIIOB HACJICJOBAHUS IIPU3HAKOB Y OPTaHU3MOB, COCTABJISATb CXEMbI
MEpeHOCa BCUICCTB U SGHCPTHUU B SKOCHUCTCMAX (HGHI/I IUTaHus, IMTMIICBBIC CeTI/I)

YMeHue YCTaHAaBJIMBATb B3aMMOCBA3U MCKAY CTPOCHHUCM U (bYHKHHHMHZ OpraHonaoB, KJIICTOK pPa3HbIX TKaHeﬁ, OpraHamMu H
CUCTCMaMH OpPraHoOB Y paCTeHHﬁ, JKMBOTHBIX W YCJIOBCKA; MCKAY OSTallaMu oOMeHa BC€IICCTB, 3TallaMH KJICTOYHOI'O IHUKJIa U
JKU3HCHHBIX TUKJIOB OPraHNU3MOB; 3TallaMU 3M6pI/IOHaJ'IBHOFO pa3BUTHA; TCHOTUIIOM U (I)eHOTI/IHOM, (I)GHOTI/IHOM n (baKTOpaMH CpCabl
06I/ITaHI/I$I; nmponeccamMu SBOJIIOLOWH, ABWXYIIUMHU CHUJIaMH aHTPONOICHE3ada, KOMIIOHCHTAMH Pa3JIMYHBIX OJOKOCUCTEM U
HpI/ICHOCO6J'IeHI/I5IMI/I K HUM OpraHu3MOB

YMeHue BBIICNATh CYIECTBEHHbIE TPU3HAKH:

CTPOCHUA BHUPYCOB, KJIIECTOK HPOKAPUOT U 3YKAPUOT, OJHOKJICTOUYHBIX U MHOI'OKJICTOYHBIX OpraHW3MOB, BHUIO0B, 6I/IOFCOII€H030B,
IKOCUCTEM M Ouocdepsl; CTPOCHUSI OPraHOB U CUCTEM OPIaHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pPacTEHH, KUBOTHBIX U YEJOBEKAa; OMOJIOTHYECKHX MPOLECCOB: OOMEHa BEUIECTB (METabOIU3M),
UHGOpPMALlMM M TPEBpaLlleHUs SHEpruu, OpOoKEeHUs, aBTOTPO(HOr0 W TreTepoTpO(HOr0 THUMOB NHUTaHUS, (DOTOCHHTE3a U
XeMOCHHTE3a, MUTO03a, MeH03a, TaMeTOreHe3a, SMOPHOTeHe3a, TTOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKECHHS, HHINBUIYAIEHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBUS T€HOB, IeTepo3Kca; JeCTBUI NCKYCCTBEHHOTO 0TOOpa, CTaOMIIM3UPYIOLIETO,
JBWKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpA; aUIONATPHUYECKOTO0 W CHMITATPUYECKOTO BUAO000PAa30BaHUS, BIMSHUS
JBIDKYIIUX CHJI DBOJIOIMHM Ha TeHO(OH] MOIMYJSALUHU; MPHUCIOCOOJEHHOCTH OpPraHU3MOB K Cpele OOWTaHMs, depelOoBaHus
HaHpaBJ’IeHI/II\/'I OBOJJIIOLUHA; KPYTOBOPOTAa BEHICCTB U ITIOTOKA DHCPIUH B OKOCHUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIACIIATHL CYIICCTBCHHBIC INPU3HAKKW BUPYCOB, KIJIIETOK IPOKAPUOT U DYKAPHOT, OAHOKIICTOYHBIX H
MHOT'OKJICTOYHBIX OpPTraHU3MOB, BU0B, 6I/IOFCOLICHO3OB 1 OKOCHUCTECM, 0COOEHHOCTH IMponeccoB oOMmeHa BCIICCTB U MPCBPALLICHUA
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DHEPruM B KIETKE, (OTOCHHTE3a, MIIACTHYECKOTO U YHEPreTHUEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIJI0JJOTBOPCHHUS,
Pa3BUTHS U Pa3MHOXKEHHUS, WHIWBHIYAJIbHOTO PAa3BUTHUsI OpraHu3Ma (OHTOreHesa), 0OpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
orOopa, BHA000pa30oBaHMS, MPHUCIOCOOICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHUH B DKOCUCTEMAX CBOCH MECTHOCTH, KpYTOBOPOTA BEIIIECTB M MPEBpaIlleHUs SHEPTUH B Ouochepe

YMeHue uCroiib30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHUECKYIO TEPMHHOJIOTHIO U CHMBOJIMKY JIJISl TOKA3aTEIbCTBA POACTBA
OpPraHU3MOB PA3HBIX CHUCTEMATHUYECKUX TPYII; B3aUMOCBSI3M OPraHM3MOB M Cpelbl OOUTaHMS; €IMHCTBA YEJIOBEYECKUX pac;
HEO0OXOUMOCTH 3JI0pOBOr0 00pa3a >KU3HM, COXPAHEHHUs pa3HOOOpa3usi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHMS
MPUPOJIBI U YEIOBEYECTBA

YMeHue KpUTHYCCKH OLCHHBATDH I/IH(I)OpMaLII/IIO OHOJIOrUYECKOT0 COACPIKaHUA; HHTCPIHPETUPOBATL ISTUYCCKHUC ACIICKThBI
COBPCMCHHBIX I/ICCJICIIOBaHI/Iﬁ B 6I/IOJIOFI/II/I, MCIHMIIMHC, 6I/IOT€XHOJIOFI/II/I; paccMaTpuBaTh II100aJbHBIC DKOJIOTUYCCKUE Hp06JICMI)I
COBPEMCHHOCTH, (bOpMPIpOBaTB I10 OTHOIICHUIO K HUM CO6CTB6HHYIO ITO3UIIHUIO

IlepeyeHb 371eMeHTOB coAep:KaHusl, NpoBepsieMbIix Ha EI'D
1o 6MoJI0rumn

Kon ITpoBepsieMBlii 27IEMEHT COJIEp/KaHUs
1 buonorus xak Hayka. )KuBble cCUCTEMBI U UX U3yUYEHUE
11 CoBpeMeHHas O6MOJIOTHS - KOMIUIEKCHas HayKa. buosornueckue Hayku U u3y4aeMble UMM Ipooiembl. @yHjaMeHTallbHbIe, IPUKIAJHbIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHNS B OMOJIOTHH.
3HadyeHue Ouonoruu B (OPMHPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAy4HOM KapTuHbl Mupa. [Ipodeccun, cBs3aHHble ¢ OHOJIOTHEH.
3HaueHue OMOJIOTUY B TPAKTHUYECKOH E€ATEIbHOCTH YEJI0BEKAa: MEIULIMHE, CETbCKOM XO03S1CTBE, IPOMBILUIEHHOCTH, OXPaHe MPUPO/IbI
1.2 KuBble cuctembl Kak mpeaMeT u3ydeHusi Ouosnoruu. CBOMCTBA >KMBBIX CHUCTEM: €QMHCTBO XHMHUYECKOTO COCTaBa, JHUCKPETHOCTb M

LEJIOCTHOCTh, CIOKHOCTh U YMOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHHU3alIMsI, CAMOBOCIIPOM3BEICHHE, Pa3IPAXKUMOCTD,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alMM JKUBBIX CHUCTEM: MOJIEKYJSPHBIM, KJIETOYHBIM, TKAHEBbI, OPraHU3MEHHbIH, MOMYJISIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeoneHOTHYeCKUl), OnochepHsiid. [Ipomecchl, mpoucxoasaiue B KUBbIX cucTeMax. OCHOBHBIE NMPU3HAKHA KUBOTO.
Kuznp kak hopMa CyIIeCTBOBAHHS MaTEPUH
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1.3

Meroasl 6uonornueckorr Hayku. HaOmroneHnue, mamepeHue, 3KCIEPUMEHT, cHCTeMaTh3alus, MeTaaHanu3. lloHstue o 3aBucuMOl U
He3aBUCUMOM niepeMeHHou. [ImanupoBanue skcriepuMenTa. [locranoBka u mpoBepka runorte3. Hynesas runoresa. [lonsaTue BEIOOpKH U €€
JIOCTOBEPHOCTh. Pazbpoc B Owojormueckmx MaHHBIX. OIEHKAa JTOCTOBEPHOCTH IOJIYYCHHBIX pe3yNbTaToB. [IpHUMHBI MCKaKCHHS
pe3ynbTaTOB 3KCHepuMeHTa. [IoHITHE CTaTHCTHYECKOTO TeCTa

KiieTka xak Ouonornyeckas cUucTeMa

2.1

KieTka - cTpyKTypHO-(QyHKIIMOHATBHAS €IMHULIA )KUBOTO. icTopus oTkpbeITHs KieTku. Pabotel P. 'yka, A. Jleenryka. Kietounas reopus
(T. IBanu, M. llneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOM KIIETOYHOM TEOpHUH.

MeTonbl  MOJNEKYISAPHOW ¥ KJICTOYHOH OHOJIOTMU: MHUKPOCKOMHMS, XpomMartorpadus, 3JeKTpodope3, METoJ MEYCHBIX aTOMOB,
muddepeHranbsHoe HeHTpUuPyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUH COCTaB KIIETKH. Makpo-, MUKpO- U YJIbTPAMHKPO3JEMEHThl. Boja U ee pojp Kak pacTBOPUTENS, pEareHTa, y4yacTHE B
CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPETYJIALNUA. MHUHEpabHbIE BELECTBA KJIETKH, UX OHoJorudeckast poib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckue moaumepsl. benku. AMUHOKUCIOTHBINA cocTaB 0enkoB. CTPYKTYpbI OSIKOBOW MOJICKyJbl. [lepBuuHas cTpykTypa Oernka,
NeNnTUHAs CBs3b. BTopuuHas, TpeTuyHas, 4yeTBepTUYHas CTPYKTyphl. [lenarypamms. CpoiictBa OenkoB. Kinaccugukanus Oenkos.
buonornueckue pyHKIMN OEIKOB.

VYraeBoasl. MoHOCaxapupl, JUcaxapuibl, OJUrocaxapuabl U noiaucaxapuapl. OOmMid miaH cTpoeHus U (PU3NKO-XMMUYECKHE CBOMCTBA
yriaeBo10B. buonornyeckue QyHKIIMN YII€BOIOB.

Jlunuasl. T'mapodunsHO-THApOdOOHBIEe cBoiicTBa. Knaccudukanus munuaoB. Tpurmunepunabl, (Gpochoaumnuasl, BOCKH, CTEPOUJBI.
buonornueckne Qynkiuu aunuaoB. OOmme CBONCTBa OMOJIOTMYECKUX MEMOpaH - TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMbBIKaHHIO,
MOJIYIIPOHHULIAEMOCTb.

Hyxneunosbie kucnotel. IHK n PHK. Crtpoenue nyknenmnoBwix kuciaor. Hykneotunpl. Ilpunnun kommuiemeHntapHocTd. IIpaBuio
Yapradda. Crpykrypa JJHK - nBoiinas cnmpans. Mecronaxoxzaenue u 6uonorndeckue ¢pynkunu JJHK. Bunst PHK. ®ynkinun PHK B
KJIETKE.

Crtpoenue wmomnekynbsl AT®. Makposprudeckue cBsizu B Monekyne AT®. buonormueckne ¢ynkuuu ATO. BoccranoBneHHBIC
nepeHocurkH, nx GyHknnu B kiaetke. CexkBenupoanue JIHK.

CrpykTypHast 6Moi0orus: OMoxuMudeckue u Onodusnyeckre nccie0BaHus COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYIT

2.3

Tumb! KJIETOK: yKaprHOTHYEcKasi M pokapruoTuueckasi. CTpyKTypHO-(pyHKIMOHATbHBIE 00pa30BaHUs KIETKH.
Crtpoenue npokapuotrudeckon kiaetku. Kierounas crenka 6akrepuil U apxeil. OCOOEHHOCTH CTPOEHUs TeTepoTpodHON U aBTOTPOPHOM
NPOKAapUOTUYECKHX KJIETOK. MecTO U poib MPOKAPUOT B OMOIIEHO3aX.
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Crpoenrie u GyHKIMOHHPOBAHUE dyKaprHOTHUeCKOH kieTku. [Inasmarndeckas memOpana (mnazmanemma). CTpyKTypa Mmia3MaTudecKoi
MeMOpaHbl. TpaHCHOPT BEHIECTB Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (auddysus, oOnerdeHHas auddy3usi), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIN TpaHcmopt). [lomynponumaemocts MeMOpanbl. PaboTa HaTpuii-KaaHeBOro Hacoca. DHIOLUTO3:
MUHOLIUTO3, dparonuTos. Jk301uTo3. Kinertounas crenka. CTpykTypa v QyHKIMU KIETOYHOW CTEHKU pacTEeHUM, rpru0oB.

[Mutormma3zma. Ilutozomb. Ilurockener. JIBmwkeHue uuToriasmel. OpraHouasl KieTkd. OmHOMEMOpaHHBIE OpPTaHOWUIBI KIIETKH:
suporiazmatuueckas cets (I11C), anmapar ["onbxu, TM30COMBI, UX CTpoeHUE U GYHKIUU. B3auMocBs3b 0THOMEMOPaHHBIX OPTraHOU OB
kieTku. CTpoeHue rpanyasipHoro petukyiyma. CUHTE3 pacTBOPUMBIX OesikoB. CHHTE3 KJIETOUYHBIX MeMOpaH. ['nankuit (arpanyisipHbIi)
sHJOIIa3MaTH4eckuii petukyiayMm. CekperopHas ¢yHkius anmapara ['onbmku. TpancnmopT BelecTB B KiieTke. Bakyonu pacTUTENbHBIX
kietok. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TIACTUIBI.

Crpoenrie 1 GyHKIUM MUTOXOHAPUH M TutacTu. [lepBUYHBIC, BTOPHYHBIC U CIOXHBIE IUIACTHIBI (POTOCHHTE3UPYIOIIUX IYKAPHUOT.
XJ0pOIIacThl, XPOMOIUTACTHI, TEMKOTIIACTHI BBICIIUX PACTCHHIA.

HememOpannsie opranouasl kieTkd CrTpoeHne u (yHKIMHM HEMEMOpAaHHBIX OpPraHOMIOB KIETKH. PuOocombl. MUKpOGMIaMEHTEHI.
Mpieunsle kieTkd. Mukpotpyoouku. Kinerounstii nentp. CTpoeHue u ABMKEHUE )KT'YTUKOB U peCHUYEeK. MUKPOTPYyOOUKH ITUTOIIIA3MBI.
LenTpHoJIb.

Anpo. OGomnouka sapa, XpOMaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTpoeHue U pyHkuuu. SAnepHslii 0eiaxoBslii MaTpukc. [IpocTpancTBeHHOE
pacrosoKeHue XpoOMOCOM B HHTep(a3zHOM sizipe. benku xpomaTHHa - THCTOHBI.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTENbHON, )KUBOTHOM, TPHOHO)

2.4

AcCUMMIISIMS U TUCCUMMIIALIMS - JBE CTOPOHBI MeTabosin3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA U TeTepoTpodHbIi. Yyactue
KHUCIIOpOJla B OOMEHHBIX Mpolleccax. OJHepreTuueckoe oOecnedeHue KieTku: mnpeBpaiieHne AT® B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuui KiIeToyHoro meradbonu3ma. depMeHThl, MX CTPOEHHE, CBOWCTBA M MEXaHU3M JIeHCTBHUS.
Kodepmentsl. Otnuuusi GpepMEHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-akTuBaTopel W OETKH-MHTUOWUTOPHI. 3aBUCUMOCTH
CKOpPOCTH (PepMEHTATUBHBIX PEAKIMNA OT PA3IUUYHBIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTke. DoTtocuuTe3. Ponb xjoporutactoB B nporiecce porocunTe3a. CBETOBasI U TEMHOBAs
¢a3sel. [IponykTuBHOCTH (hoTOCHHTE3a. BinsiHue pa3nuyHbIX (PakTOpOB HA CKOPOCTH (poTOCHHTE3a. 3HaUeHue POTOCHHTE3A.

XemocuHTte3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HHUTpUUIUpPYIOUIME OakTepuu, Keyne300aKkTepuu, cepoOaKkTepui,
BOJIOPOJIHBIE OaKTepHU. 3HAaUEHUE XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buael 6poxenus. [IpoxykTel OpoxkeHHs U UX UCIOJIB30BaHUE YETIOBEKOM. AHAYPOOHBIE MUKPOOPTaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU M BO3OYAUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. OTambl 3Hepreruuyeckoro odOMmeHa. [loaroroBurenbHb 3Tamn. [NHKOIM3 - OECKUCIOPOJHOE pacUIeIIEHUE
TJIFOKO3BI.

buonoruueckoe okucieHHe, WM KJIETOYHOE JbIxaHue. Poiab MUTOXOHApUN B mporeccax OMOIOrHYecKoro okucieHus. Lluknnyeckue




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

peakuu. OxucnurensHoe hochopunuposanue. [IpenmymiecTBa a3poOHOTo MyTH 0OMEHa BEIIeCTB mepe aHadpOOHBIM. DPPEKTUBHOCTD
SHEPreTHYeCcKOro 0OMeHa

2.5

Peakuuu marpuuHoro cunHtesa. lIpMHIMI KOMIUIEMEHTapHOCTH B pEaKUMSIX MaTpPUYHOrO CHHTe3a. Peanm3anus HaciieCTBEHHOM
nHopmanuu. ['eHeTHueckwii Koja, ero cBoicTBa. Tpanckpumnius - wmatpuubbli cuHTe3 PHK. IlpuHnmmsl Tpanckpumniumu:
KOMIJIEMEHTAPHOCTb, aHTUIIAPAUICIBHOCTh, aCHMMETPUYHOCTb. TpaHcimsaus u ee stanbl. Yuactue Tpancnoptubix PHK B 6uocunrese
Oenka. YcioBus OuocunTesa 6enka. KogupoBanue amuHokucaot. Poias pubocom B OnocuHTe3e Oernka.

Opranu3zaiys reHomMa y NpoKapuoT U 3yKapHoT. Perymsius akTuBHOCTH T€HOB y npokapuoT. ['unoresa onepona (@. XKako0o, XK. Mano).
Perymsimus oOMeHHBIX mpoiieccoB B kieTke. Kiierounslit romeocTas.

Bupycbl - Hekinerounble (QOpMBI KH3HU M OOIUratHele mnapasuThl. CTpoeHHE MPOCTHIX M CJIOXKHBIX BHUPYCOB, PETPOBHPYCOB,
Oakteprogaros.

BupycHbie 3aboneBanust yenoBeka, :)xuBoTHbIX, pactenuit. CITNI, COVID-19, conuanbHble 1 METUIIUTHCKUE TPOOIEMBI

2.6

Knerounsrnii nukd, ero nepuoasl u peryismnus. Matepdasza u Muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKaloNMX B nHTepdase. [loaroroska
KJIETKH K aeneHuto. IlpecuHrernueckuil (IOCTMUTOTUYECKU), CUHTETUYECKMH U MOCTCUHTETUYECKUH (MPEMUTOTUYECKHA) NEepUO/Ibl
uHTEp(Pa3bl.

Matpuunsiii  cunte3 JHK-perumkanus. Ilpuanmnsr perumkanuu  JIHK: koMIuIleMEHTapHOCTb, TIOJIYKOHCEPBATHBHBIA CHHTES,
anTumnapauiensHocTh. Mexanusm perutukaruu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u Tennomepasa. XpoMOCOMHBIN HAOOP
KJIETKH - KapuOTHUIl. /IUMmonHbIi U ranjaouaHbiil Habopsl XpoMocoM. I'omonornynsie XpoMocoMsbl. [1010BbIE XPOMOCOMBI.

Jenenune knetku - MuTo3. CTaiuu MUTO3a M MPOUCXOASIINE B HUX Mpolecchl. Tumbl Muto3a. Kapuokunes u nutokunes. buonornyeckoe
3HaYeHHEe MUTO3a. Peryisuus MUTOTHUECKOTo LIUKIa KIeTkH. [Iporpammupyemast kiieTouHas ruoenb - arnomnTos.

DyHKIHOHAJIbHAS TEHOMMKA

Opranusm kak OHooruyecKas cuctema

3.1

OI[HOKJ'IGTO‘IHI)IG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPraHN3Mbl U MHOT'OTKAHCBBIC OPraHU3MBbI.

@DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKJIIOYas BETETAaTHMBHOE) W MOJOBOE. BHIBI Oecrmonoro pa3MHOKEHHUsS: MOYKOBaHUE,
cropyJisiius, pparMeHTalysl, KIOHUPOBaHHE.

[TonoBoe pazmuoxkenue. [lonoBble kieTku, wian ramersl. Meio3. Craauu meios3a. [loBenenue xpomocom B Meiiosze. Kpoccunrosep.
buoniornueckuii cMpIca Mel03a ¥ TTOJIOBOTO Tiporiecca. Melo3 ¥ ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pazputue. ['ameroreHes3 y »kuBoTHbIX. [lomoBbie jxene3bl. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHes3
u ooreHe3. CTpoeHue MooBbIX K1eToK. OMI0J0TBOPEHHE H SMOPHOHATIBHOE pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIOA0TBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [[apreHorenes.
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WunuBuayansHoe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craauu sMOpHOreHe3a KMBOTHBIX (Ha mpumepe Jisarymku). [Ipobnenne. Tumb
npo6nenusa. OcoOeHHOCTH ApOOIEHUs MIICKONUTAIOIIMX. 3apOAbIIIEBble JIMCTKU (racTpyisuus). 3akjajJka OpPraHoB M TKaHEH u3
3apOJIBIIIEBHIX JINCTKOB. B3auMHOE BIHMsIHUE YacTel pa3BUBAIOLIETOCS 3apo/ibliia (3MOpHOHATbHAS MHIYKIIHA). 3aKJIaJKa IIaHa CTPOCHHUS
KMBOTHOTO KakK pPe3y/lbTaT HEPAPXUUYECKUX B3aUMOACHUCTBUI IeHOB. BinsHue Ha 3MOpHOHAIbHOE pa3BUTHE PA3JIMYHBIX (AaKTOPOB
okpyxatomend cpenbl. Poct u pasBurue xkuBOTHBIX. IlocTomOpuonansHbeiil nepuon. I[Ipsimoe m Hempsimoe pasButue. PasButue c
MeTaMop(o30M y OECIIO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. buojormueckoe 3HaueHHE NPSIMOIO U HENPSAMOro Ppa3BUTHUSA, UX
pacrpocTpaHeHue B mpupoje. THurbl pocTa KUBOTHBIX. DAaKTOPBI PEryISLUU POCTA )KUBOTHBIX U yesioBeka. CTauu moCcTIMOPHOHAIBHOTO
pa3BUTHUS y KUBOTHBIX U 4esloBeKa. [lepnonbl oHTOreHe3a yenoBeka.

Pasmuoxxenue u pazputue pacrenuil. ['amerodut u cnopodut. Meiio3 B xu3HeHHOM IHKiIe pacTeHnid. OOpa3oBaHUe CIOp B MpoIecce
Mmeno3a. ['amerorenes y pacrenuil. Omio0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuil. OOpa3oBaHue U pa3BUTHE ceMEHU. MexaHU3Mbl PEryJIliMd OHTOI'€HE3a Y paCTEHUN U )KUBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUSA W pPa3BUTHUA I'CHCTUKH KAaK HAYKH. OCHOBHBIC TCHETHYCCKHE ITOHITUS U CHMBOJIBL. ['OMOJIOrHYHEIE XPOMOCOMBEI,
AJJICJIbHBIC TI'CHbI, AJIbTCPHATUBHLIC IIPU3HAKH, I[OMI/IHaHTHLII‘/'I nu peHCCCHBHLIﬁ IIPpHU3HAK, roMO3UroTra, rerepo3urora, 4ucrad JINHUA,
FI/I6pI/IILI)I, T'CHOTHII, Ci)eHOTI/IH. OcHOBHBIC MCTOABI TCHCTUKH FH6pHIIOJIOFH‘~I€CKHfI, III/ITOJIOI‘I/IIIGCKPlf/'I, MOJICKYJIﬂpHO-FeHCTI/I‘-ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menaens - 3aKoH equHOOOpasus THOPUAOB TepBoro mokoneHus. I[IpaBuio
JoMuHUpoBaHUs. BTopoii 3akoH MeHiens - 3aK0H paciiernyieHus Mpu3HakoB. [[uTonornyeckue 0CHOBBI MOHOTHOPUTHOTO CKPEITMBAHUS.
I'umioTe3a 4YMCTOTHI TaMeT.

Ananusupyroiee ckperniuBanue. [I[poMexxyTouHbIi XapakTep HacleaqoBaHus. Paciienienie npu3HakoB MPU HEMOJIHOM JOMHUHUPOBAHHH.
JurubpunHoe ckpemuBaHue. Tpetuii 3akoH MeHzens - 3aKOH HE3aBUCHUMOIO HacleOBaHUS MpU3HAKOB. L[uTonmormveckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

Cuemnnennoe HacnegoBanue npusHakoB. Pabotsl T. Moprana. CuenieHHoe Hacle0BaHue TeHOB, HAPYIIIEHUE CLETITICHUS MKy TeHAMHU.
XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M ONpeNeTIeHUs 1oJia. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN M reTeporaMeTHBIN
noJ. ['eHeTnyeckas CTpykTypa NoJIOBBIX XpoMocoM. HaclienoBanue npru3HakoB, CHEMJIEHHBIX C TOJIOM. [ €HOTHIT KaK 1eJI0CTHAs CUCTEMa.
[InerioTponuss - MHOXKECTBEHHOE JEHUCTBUE TeHAa. MHOXKECTBEHHBIM auieiu3M. B3auMOAEHCTBUE HEAUIEIBHBIX T'E€HOB.
KommiementaprHocTs. Onucras. [lonumepus

3.4

BsaumopeiictBue reHoruna u cpensl npu GopmupoBaHuu ¢eHotumna. M3menunBocts mpusHakoB. KauecTBeHHBIE U KOJIMUYECTBEHHBIE
IIPU3HAKU. BUIbl N3MEHYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBECHHAS.

MonudukanronHas U3MeHUYUBOCTh. Ponb cpenbl B ¢dopMupoBaHuM MoIU(UKAIMOHHOW M3MeH4YMBOocTH. Hopma peakiuu npusHaka.
Bapuanunonsslii psia u Bapuannonsas kpusas (B. Moranncen). CBoiicTBa MOAM(DUKAIIMOHHON H3MEHYHUBOCTH.
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['eHOoTHIIMYECKAs M3MEHYMBOCTh. CBOMCTBA I€HOTHIIMYCCKOM M3MCHUYMBOCTH. BUJBI Fr€HOTUIIMYECKON M3MEHUYMBOCTU: KOMOMHATHUBHAS,
MyTallMOHHAsI.

KomOuHaTuBHasT M3MEHYMBOCTh. MeH03 W MOJOBOH Mpolecc - OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH. Poib KOMOMHATHBHOU
W3MEHYMBOCTH B CO3/IaHMM T'€HETUYECKOT0 Pa3HOOOpa3us B Mpeesiax 0THOTO BHIA.

MyTtanmonHasi ”3MEHYMBOCTh. Buibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U HHAYIIUPOBAaHHBIC MyTalluu. SaepHbie
Y HUTOIIa3MaThyeckue Mmytaiuu. CoMaTUYeCKUE U MOJIOBbIE MyTalu. [[pnumHbl BOBHUKHOBEHUS MyTallil. MyTareHsl U UX BIUSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX psAIOB B HaciencTBeHHOW u3meHunBoctu (H.H.
BapunoB). BHesiepHas ©”3MEHUNBOCTb 1 HACJICICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapogHasi NporpaMMa MCCIEIOBaHHUS T'€HOMa 4elloBeKa. MeToAbl HM3y4eHHs] TeHETHMKH YeJlOBeKa:
TeHEATOTHYECKUN, OJIM3HEIOBBIM, UTOTCHETUYECKHH, MOMYJISIMOHHO-CTATUCTUYECKUM, MOJIEKYJIApHO-TeHeTuueckuii. COBpeMEHHOE
ONpeJieJICHUE F'eHOTUIIA: TOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAaHUE, B TOM yucie ¢ nomouipto [I1{P-ananu3a. Hacnencreenusie
3a0o0JeBaHMs YeJoBeKa. | 'eHHbIe 1 XpOMOCOMHBIE 0O0JIe3HU YeloBeKa. boje3sHu ¢ HaciueICTBEHHOH MpenpacioioKeHHOCThI0. 3HAYCHHE
MEAUIIMHCKOW T€HETUKH B MPEIOTBPAILICHUH U JICYEHUN TeHETUUECKUX 3a00eBanuii yenoBeka. CTBONOBbIE KIETKH

3.6

JlomecTukanus M cenekuus. 3apoKJeHUE CeleKIMM M jaomecTukanuu. Yuenue H.M. BaBunoBa o 1neHTpax NpPOUCXOXKAEHUSA U
MHOTr000pa3ust KyJIbTYPHBIX pacTeHHH. Poib cenexium B CO3/1aHMM COPTOB pacTeHUi M MOpoj KUBOTHBIX. COpT, MOpoa, mTamMM. 3aKOH
TOMOJIOTUYECKHX PSIOB B HaciencTBeHHOU n3meHunBocTy H.M. BaBunoga, ero 3HaueHnue Jyist CENEKIIMOHHOM paOOTHI.

Mertonpl cenekMoHHOW paboThl. VICKYCCTBEHHBIM OTOOpP: MacCOBBIH W WHAMBHUAYAIbHBIM. DTanbl KOMOMHALMOHHOM CENEKIMH.
HcnpiTanue npousBoauTeniell mo notoMcTBy. OTOOp MO TeHOTUIY € MOMOIIBI0 OLEHKU (DEHOTHIA MOTOMCTBA U OTOOp MO T€HOTHUIY C
noMoiso ananuza JJHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOM paOoThl. PannanuoHHBI U XMMHUYECKUH MyTareHe3 Kak HCTOYHUK MyTaluud y
KYJbTYpPHBIX ()OpM OpraHu3MoB. VIcronp30BaHME T€HOMHOTO PEJAKTHUPOBAHHS M MeToAoB pekomMOumHaHTHBIX JIHK mis nmomydenus
MCXOJIHOTO MaTepHuaa JUisl CEJIEKIUN.

[Tonydyenune nonumiaounoB. BHyTpuBumoBas rubpuanzanusi. biuzkopoacTBeHHOE cKpelinMBaHue, win MHOpuauHr. HepoacTBeHHOE
CKpeliyBaHue, Wik ayropuaunr. ['erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtaaneHHas THOpHUAN3aILIMSL.
[Tpeononenue Gecraoaust MEXBHUIOBBIX THOPHUIOB. JlOCTHKEHUS CENIEKLUU PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCIIONIb3YEeMble B OMOTEXHOJIOTHH, - KIIETOYHBIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MbI, X XapaKTepUCTUKA. TpaguiiMoHHas
OMOTeXHOJOrHs: XJeOoneueHue, IMOIy4eHHe KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenHe. MukpoOuonornyeckuit cunres. OOBEKTHI
MHUKpPOOHONIOTHYECKUX TexHonoruid. IlpousBoacTBo Oenka, aMHUHOKUCIOT M BUTaMMHOB. VICKyCCTBEHHOE OILJIOJJOTBOPEHUE.
PexkoHcTpyKIMs SHLEKIETOK U KIIOHUPOBaHHUE KUBOTHBIX. METO/ TpaHCIUIAHTALUMU SAEP KIETOK.

XpoMocOMHasi U TeHHas MHXeHepHs. VICKycCTBEHHBI CHHTE3 IeHa M KoHcTpyupoBanue pexkomOuHaHTHbIX JIHK. Hdoctmwxkenus u
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NEPCIEKTHUBBI XPOMOCOMHOM M T€HHOM MH)KeHEpUH. MeInImHCKie OMOTeXHOIOTHH. VICT0Ih30BaHNe CTBOJIOBBIX KIIETOK

Cucrema n MHOFOO6pa3I/I€ OpPraHu4€CcKOro Mmupa

4.1

buonornyeckoe pa3H006pa3I/Ie OpraHnu3MoOB. COBpeMeHHaH CUCTEMA OPraHHU4YECKOIro Mupa. HpI/IHI_[I/IHBI KJ'IaCCI/I(bI/IKaI_II/II/I OpraHnu3MoB.
OCHOBHBIC CUCTEMAaTHUYCCKHUE rpyImmibl OPraHu3MoB.

OcobeHHoCTH CTPOCHUSA U XKU3HCACATCIIBHOCTU OJHOKIICTOYHBIX OPraHUu3MOB. BaKTepI/II/I, apx€u, OJHOKJICTOYHBIC FpI/I6BI, OJHOKIJICTOYHBIC
BOOOPOCIIM, APYIHU€ IPOTHUCTHI. KomoHnuanpHEIC OpraHu3MablI. I[BI/I)KGHI/IG OIHOKJICTOYHBIX OPraHMU3MOB: aM€6OI/II[H0€, KT'YTHKOBOC,
PECHUYHOC. BaH_II/ITa Y OAHOKJICTOYHBIX OPIraHU3MOB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Takcucel

4.2

MHoroknerounsle pacTeHus. B3auMocBsI3b 4acTell MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHU, OpraHbl U CUCTEMBI OPIraHOB MHOTOKJIETOYHOIO
opranusma. Opranusm Kak equHoe 1enoe. Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKaHEH: 00pa3oBareibHasl, IOKPOBHAs, MPOBOAALIAs,
OCHOBHasl, MexaHnueckasi. OCOOEHHOCTH CTPOEHHUs, PYHKLUI U PacIioIOKEHHsI TKaHel B OpraHax pacTeHHil

4.3

BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHui. @yHKIIMK OpraHoB U cucTeM opraHoB. Kapkac pacrenuil. J[BukeHre MHOTOKJIETOYHBIX
pacTeHuii: Tpornus3mbl U HacTuu. lloryiomenue BOJbI, YIJIIEKUCIIOrO ra3a U MUHEPAJIbHBIX BEIIECTB pacTeHUAMHU. J[pIXaHHWE pacTEeHUM.
Juddy3us razos uepe3 NOBEPXHOCTh KIETKH. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. Boiaenenue y pacteHuid. 3alura y MHOIOKJIETOYHBIX
pactenuii. Kytukyna. Cpencra nacCUBHOW U XUMUYECKOM 3aIiUThl. OUTOHIUIBL.

Pa3znpa)xuMoCTh M peryisnus y opraHu3MoB. Pa3npakxuMoCTh M peryisnMs y MHOTOKJIETOUHBIX pacTeHMH. PocToBbIe BellecTBa U MX
3HaueHUue

4.5

MHOroKneToYHbIe )KUBOTHBIE. B3aMMOCBA3b YacTeil MHOIOKJIIETOYHOTO OpraHn3Ma. TKaHH, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranusma. OpraHu3Mm Kak equHoe uenoe. ['omeoctas. TkaHM KMBOTHBIX M 4YEJIOBEKa. THIBI )KMBOTHBIX TKaHEH: AMMTEIUAJIbHASA,
COEIMHUTEINbHASA, MbllIIeYHasA, HepBHAs. OCOOEHHOCTH CTPOEHUS, PYHKIMHA U PACIIONOKEHUS TKaHEH B OpraHax *XKHUBOTHBIX U YEJIOBEKa

4.6

OpFaHBI U CUCTECMbI OPraHOB KMBOTHBLIX. qDYHKHI/II/I OpraHoB U CUCTEM OPraHOB. Onopa TCJIa OpraHUu3MOB. CxkeneTnl OJHOKJICTOYHBIX 1
MHOTI'OKJICTOYHBIX ) KMBOTHBIX. Hap}I)KHHﬁ u BHyTpCHHI/Iﬁ CKCJICT. CTpOCHI/IC M THUIIBI COCANMHCHUA KOCTEH.

ZIBI/I)KeHI/Ie MHOTOKJICTOYHEIX JKHBOTHBIX. IlmTanme XWBOTHBIX. IIWTaHWe MO3BOHOYHEIX >KMBOTHBIX. HBIX&HI/Ie JKHBOTHEIX. KokHoe
JABIXaHUC. }Ka6epHoe 1 JICTOYHOC ObIXaHHC.

HBIX&HI/IG IIO3BOHOYHBIX KMBOTHBIX. 3BOJ’II—OHI/IOHHOG YCIIOXHCHUEC CTPOCHUA JICTKUX IMO3BOHOYHBIX KMBOTHBIX. HBIXaTe.]'H)HaH cucreMma
yenoBeka. MexaHu3M BCHTHUJISIHUU JICTKUX Yy IITUI WU MIJICKOIIMTANOMINX. TpchnopT BCHICCTB Y OpPraHU3MOB. TpchnopT BCIICCTB Yy
JKHNBOTHBIX. KpOBeHOCHaH CUCTEMAa MW €€ OpraHbl. KpOBeHOCHaH CUCTEMA IIO3BOHOYHBIX MXHWBOTHBIX. prFI/I KpOB006paHIeHI/I$I.
SBOJ'IIOI_II/IOHHBIC YCIIOXKXHCHUA CTPOCHUA KpOBCHOCHOfI CUCTCMBI ITO3BOHOYHBIX >KHMBOTHBIX. BLII[CJ'ICHI/IC Y OpraHHU3MOB. BBI,I[CJ'ICHI/IC y
JKHNBOTHBIX. COKpaTI/ITeJ'II)HI)Ie BAaKYOJIN. OpFaHBI BBIJICIICHUA. CBs3b TOJIOCTH Tejia C KpOBeHOCHOI\/II n BI)I}IGJIPITGJIBHOI;'I CHUCTCMaMU.
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Brinenenue y mo3BOHOYHBIX KMBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX mpou3BojaHbIE. Pa3ipaxxuMocTs U
peryisiuus y Opranu3MoB. Pa3apakuMocTh y OAHOKJIETOYHBIX OPraHU3MOB. Takcuchl. PazapakuMocTh U peryisiys y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE.

HepBhas cucrema u pediekTopHas peryisiuss y MHOTOKJIETOUHBIX >KUBOTHBIX. HepBHas cucrtema U ee€ OTHENbl. DBOJIOIHOHHOE
YCJIOKHEHUE CTPOEHHUSI HEPBHOW CHUCTEMBI Y JKUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm i 3((ekTUBHONW (QYHKIMOHAIBHON aHHOTAI[MM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,
MeTab0JIOMOB MHUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX U YEIIOBEKA

5 OpranusMm 4esoBeKa U €ro 340pOBbe
5.1 Opranbl M cUCTeMbl OpraHoB uenoBeka. OTJenbl I'OJOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pediexc u pednextopHas ayra.
besycioBHbIe U ycaoBHBIE peduieKchl. ['yMopanbHast peryssius U SHA0KpUHHAs CUCTEMA KUBOTHBIX M ueoBeka. JKene3bl 3HJOKPUHHON
CHCTEMBI U UX TOpMOHBI. [lelicTBue TOpMOHOB. B3anMoCBsI3b HEpBHOW M 3HAOKPUHHOW cucteM. ['mnoranamo-runodusapHas cucrema.
Peduexc u pednexkropHas ayra. bezycioBHbIe U ycIOBHBIE pedIeKChI
5.2 3amuTa opranusma ot Oosie3Held. UMMyHHast cucrema yenoBeka. KiierouHblil U ryMopanbHbIi HIMMYHUTET. BposkIeHHBIN, TPUOOpETEHHBIN
cneunduyecknii uMMyHUTET. Teopus KiIoHaIbHO-cesnekTuBHOro nMmynutera (I1. Opnux, @.M. bepuer, C. Tonerasa). BocnanurensHsie
OTBETHI OPraHNU3MOB. PoJib BPOKIEHHOIO HUMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU
5.3 KposenocHas cucrema u ee opransl. Cepiie, KpOBEHOCHbIE coCcybl U KpoBb. Kpyru kpoBooOparienus. Pabora cepaua u ee perynsnus
5.4 Jpixanue uenoBeka. ud¢ysus ra3oB uepe3 MOBEPXHOCTh KIETKU. JlpIxarenpHas cucTeMa 4YesoBeka. JlpIxaTrenbHash MOBEPXHOCTb.
Perynsuus npixanus. J{prxatenbHble 00bEMBI
5.5 [TumeBaputenbHas cucrema uenoBeka. OTHenbl NUINEBAPUTENBHOTO TpakTa. IlumeBaputenbHble jxene3pl. BHyTpumonoctHoe u
BHYTPHKJIETOYHOE MUILEBAPEHUE
5.6 [ToxpoBbl 1 ux npousBojaHble. Opranbl BeigeneHus. [louku. Ctpoenune u QyHKuHOHHpoBaHUE HedpoHa. DuibTpanusi, cEKpenus u
o0paTHOe BcachIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BhlAeneHus. OOpa3zoBaHUEe MOYH y YeJIOBEKa
5.7 JIBukeHue yenoBeka: MplleyHas cucreMa. CkeleTHbIe MBI U MX paboTa. CTpoeHHe U TUIIBI COETUHEHUS KOCTeN
6 Teopus »Bomroruu. PazBuTe »xu3Hu Ha 3emite
6.1 OpomononHas teopust Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS AapBUHU3MA. JKW3HB UM HayyHas AesTenbHoCTh Y. J[apBuHA.




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

JIBHOKyIIHIE CHITBI DBOJIIOLIUY BUIOB 110 Y. JlapBrHY (BBICOKAst HHTEHCUBHOCTH Pa3MHOKEHUS OPTraHU3MOB, HACIIEACTBCHHAS H3MEHYHBOCTD,
O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarerndeckoit Teopun Bomonuu (CTD). Helitpanbhas Teopus sBomtonmu. COBpeMEHHAs! 3BOTIOIMOHHAS OWOJIOTHS.
3Ha4YeHUE IBOIOIIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOI KapTHHBI MHPa

6.2

[Tomynsimust Kak 3JeMEHTapHas eAuHUNA HBOJIONMH. COBpEeMEHHBIE METOJbl OICHKH T€HETHYECKOTO pa3sHOOOpasusi U CTPYKTYpPHI
nonyasauuil. M3smMeHenune reHoQoHAa MONYISIIMK KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBIEHHE. 3aKOH T'€HETHYECKOro paBHOBecHs JIX.
Xapnu, B. Baiin6epra.

OnemeHTapHble (DAKTOpPbI (IABMXKYIIHME CUJIBI) 3BOJIONMM. MyTanuoHHbIH npouecc. KomOuHaTtuBHas u3aMeHUuBOCTh. [lpeiid reHos -
cilyyaiiHble HEHaIlpaBJICHHbIE M3MEHEHMs 4acTOT ajulened B momyssuusx. D¢pdekt ocHoBaTens. Murpanuu. M305asuus momysisuii:
reorpaduyeckast (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif 0oTOOp - Hampaistomuil ¢aktop 3BoioLud. POpMBI €CTECTBEHHOTO OTOOpa: ABMXKYLIMM, CTaOMIM3UPYIOUIMA,
paspeiBaroui (Au3pynTuBHbIN). [lonoBoit oT6op.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT MUKPOIBOJIONUKM. BO3HMKHOBEHHE MPUCHOCOOIEHUH y Ooprann3MoB. ApoMop(ho3sl U
uanoanantanuu. [Ipumeps! mpucnocobiieHuit y oprann3mMoB. OTHOCUTEIEHOCT PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xpurepuu u ctpyktypa. BunooOpa3oBanue kak pe3ynbraT MUKpo3Bomonuu. M3zonanus - kiroueBoi (hakTop BUA00Opa30BaHUSL.
[lytu u cmocoOsl BUI00Opa3oBaHMs: ajulonarpudeckoe (reorpaguyeckoe), CUMIIATPUUYECKOE (IKOJIOTHYECKOe), '"MTHOBEHHOE"
(monumuionn3anus, rudpuau3anys). JurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoMOIIMOHHON OMONOTMM B pa3pabOTKe HAay4yHBIX METOJOB COXpaHEHHs OHOopazHoo0pasus. MUKPOIBOIIONMS M KOIBOIIOLHUS
Napa3uToB U UX X0351eB. MexaHu3Mbl (popMHpPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpbOBI ¢ HEll

6.3

MeTtoapl u3yueHus: MaKpodBOIIOIUH. [laneoHTonornueckre MeToAbl u3ydeHus sBomronun. [lepexognsie GopMbl U (uUIOreHEeTHUECKHE
PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue Metonbl nu3ydenus sBontonnu. CpaBHeHune Giopsl U (hayHbl MATEPUKOB U OCTPOBOB. buoreorpaduueckue odnactu
3emiuu. BUabI-3HIEMUKH U PETTUKTHI.

DOMOPHOIOTHYECKHE H CPABHUTEIHHO-MOP(HOIOrHUECKHE METO IbI U3YUEHH s SBOIOIMH. | eHeTHUeCKre MeXaHIU3MBbI BOJIIOIIUU OHTOT€HE3a
Y TIOSIBJICHUS DBOJTIOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIC U aHAJIOTUYHBIC OPTaHbl. Py TMMeHTapHBIC OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TreHeTHYECKHEe, OMOXMMHUYECKHE M MaTeMaTHYEeCKHEe METOJbl HM3y4YeHHS SBONIONUHU. ['oMonormunbie TeHbl. COBpEMEHHBIC METO/IBI
MOCTPOCHUS (PUITOTEHETHUECKUX JIePEBHEB. XPOMOCOMHBIE MYTAIIMU U IBOJIOLNS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWja) 3BoMOIMH. HeoOpatumocTe 3BOMIONMH. AjanTuBHAs paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIOLIUU
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6.4

Hayunple runore3bl MpouCXoKIeHHUS KU3HU Ha 3emie. AOHoreHe3 u nmancrepMusi. JloHaydyHble IPEACTABICHUS O 3apOKACHUU JKU3HU
(kpearmonu3M). [ Mmore3a MOCTOSSHHOTO CaMO3apOKACHUS KU3HU U €€ orpoBepkeHue onbitamu @. Penu, JI. Cnamnannann, JI. Tlactepa.
[TponcxoxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE 3Talbl HeOpraHuyecko spotonuu. [Inanerapuas (reosoruyeckas) 3BOIIONUSA. XUMUUECKast SBOIONHUSA. AOUOTEHHBIN CUHTE3
oprannueckux BemiectB u3 Heopranmdeckux. Oneir C. Munepa u I'. FOpu. OGpa3oBanne monuMepoB U3 MoHOMepoB. KoarepBaTHast
runote3a A.M. Omapuna, runote3a nepBuyHoro OynsoHa JIx. XomnaeiHa, reHerndeckas runore3a I'. Memnepa. Pu6osumser (T. Yek) u
runote3a "mupa PHK" V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE IPOTOKJICTKH.

Hcropuss 3emnn u Meroabl ee uzydyeHus. Vckomaemble opraHuyeckue octaTku. ['eoxpoHosnorus u ee Meroabl. OTHOCUTENbHas MU
abcoroTHasi reoXpoHoorus. ['eoxpoHoaoruueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HauanpHbie sTansl opranndeckoii 3Borouu. [losBneHue u »BOOLNS EPBIX KJIETOK. DBOMIONMS MeTaboin3Ma. BO3HHKHOBEHUE MIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKU KaK aHaJor NepBbIX Ha 3emiie coodiiecTB. CTpoMaToauTsl. [IpokapruoTsl ¥ 3yKapHOTHL.
[Tpoucxoxaenue sykapuoT (cuMOuoreHes3). DBOITIOIMOHHOE TPOUCXOXKIEHNE BUPYCOB. [Iponcxoxaenrne MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl BOJIOLWHU BBICIINX pacTeHuil. OcHOBHBIE apoMop(ho3bl pacTeHuid. Brixon pactenuii Ha cyury. [losBrieHue cropoBbix
pacTeHuii u 3aBoeBaHue MU cyiu. CemeHnHble pacTeHus. [IponcxoxaeHre HBETKOBbIX PACTEHUH.

OCHOBHBIE 3Tallbl SBOJIOIHH KUBOTHOTO MHUpa. OcHOBHBIE apoMop(]o3bl )KUBOTHBIX. Bennckas payna. KemOpuiickuii B3pbIB - OSBICHUE
COBpEMEHHBIX TUNOB. IlepBbie XOp10oBbIE )KUBOTHBIE. JKU3HB B BoJie. DBOMIONUS TO3BOHOYHBIX. [Iponcxoxnenune ampuouil 1 penTuiImi.
[Tpoucxoxaenne miexkonutaromux W ntul. [IpuHnun kimodyeBoro apomopgosza. OcBoeHue OECIO3BOHOYHBIMM M TTO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

Pa3Butue u3Hu Ha 3eMiie IO ApaM U MepUoiaM: apXxei, MpoTepo30ii, maneo3oi, Me3030i, kaitHo30i. O0Ias XapakTepucTUKa KiIuMaTa U
reoJoru4eckux mnpoueccos. [losiBaeHre U paciBET XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa30BaHUE: €ro yCJIOBHS UM BIIMSHUE Ha ra30BbIi
cocTtaB atMochepsbl.

MaccoBble BBIMUpAHHUSI - HKOJIOTMYECKHE KpHU3UChl mpouuioro. [IpuumMHBI M ClEICTBUS MaccOBbIX BbIMUpaHUW. CoBpeMEHHBIH
HKOJIOTUUECKUH KPU3HC, €T0 0COOEHHOCTH

6.5

Pa3nensl u 3amaun anTpomnosorud. Merozas! aHTponosorud. CTaHOBIIEHUE MPEICTABICHUM O MPOUCXOKICHUH denoBeka. CoBpeMEHHbIE
Hay4YHbIE€ TEOPHUH.

CxoncTBo 4yenoBeka € KUBOTHBIMH. CHCTEMAaTHUYECKOE TMOJIOKEHUE 4enoBeka. CBHUIETENBCTBA CXOJCTBA YEJIOBEKA C YKUBOTHBIMU:
CpPaBHUTEIHHO-MOP(OI0rHuecKre, sMOpUOIOTHYecKue, PU3N0JI0Or0-0MOXUMUYECKUE, TOBeAeHUeCKe. OTINuns YelloBeKa OT )KUBOTHBIX.
[TpsiMOX0K€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE rOJI0BHOTO MO3ra U BTOPOH CUTHAJIBHOW CUCTEMBI.

JIBuxkymiue cuibl (hakTopbl) aHTponoreHe3a: ouosoruyeckue, conuanbabie. COOTHOIIEHHE OMONOTHYECKUX U COUAIBHBIX (PaKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE CTAJIHN aHTPOIOreHe3a. ABCTPATIONUTEKH - ABYHOTHE MPEAKH Jito1el. YenoBek yMelnblil, epBble U3rOTOBIICHUS OPYAUM Tpyaa.




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

YenoBek MpsIMOXOISIINI U IEPBHI BHIXOA JIOACH 3a mpeaensl Adpuku. UenoBek reiienb0eprekuii - o0muid NpeaoK HeaH1epTalbCKOTro
YEJIOBEKA U YEJIOBEKA pa3yMHOro. UeoBek HeaHAEPTAIbCKUM KaK BHUJL JIFOAEH XOJIOAHOIO KiIuMara. YenoBek pa3yMHbI COBPEMEHHOIO
THUIA, JICHUCOBCKHI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a NpenenaMu AQpuky.

OBOJIIOLIMSA COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMyNALMAX 4YeloBeka. MyTallMOHHBIM IIpolecc M HMOJUMOP(U3M.
[TomynsiuoHHbIE BOJHBI, Apei( TeHoB, MUTpanus U ">PQeKxT ocHoBaTeNs" B MOMYISIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue pacel. Ilonartue o pace. bombmme pacel: eBporeoupHas (eBpasuiickas), aBCTpajlo-HErpouiHas (3KBaTOpHabHas),
MOHI0JIOM/IHAs (a3uaTcKo-aMepHKaHCKasi). BpeMs u myTu pacceneHus yenoBeka o IuiaHere. EnuHcTBO yenmoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Ipucnoco61eHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM OKpYXKarollel cpeibl. BinusHue reorpaduueckoit cpes
u nipeiiha reHoB Ha MOPQOIOTHIO U (PU3UOIIOTHIO YeTIOBEKa

7 DKOCHUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHU
7.1 Pasnensl u 3agaun sxonoruu. CBs3b SKOJIOTUU C IPYTUMH HayKaMHU.
Mertoast sxoniorun. [loneBbie HaOMIOIEHN. DKCIIEPUMEHTBI B SKOJIOTHUU: MPUPOAHBIE U JIa0opaTopHbie. MOeIMpOBaHHE B SKOJOTHH.
MOHUTOPUHT OKpY>KaIOIIEH Cpeibl: JTOKAIbHBIN, PETHOHATBHBIN U TTI00aIbHBIN
7.2 Dxonoruveckue (GpakToOpbl U 3aKOHOMEPHOCTU WX JehcTBUsA. Knaccudukanus sKonornueckux (hakTopoB: aOMOTHYECKHE, OMOTHYECKHE,

aHTponoreHHsle. O0mMe 3aKOHOMEPHOCTH JeHCTBUs 3Kosornyeckux ¢akropos. [Ipasuno munumyma (K. Hlnpenrens, 0. JInOux).
TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AOuotnyeckue (axropbl. CBeT Kak dKoJorhueckwii ¢aktop. JlelicTBHEe pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPTraHU3MBI.
OKOJIOTUYECKHUE TPYNIBl PACTEHUI U )KUBOTHBIX 110 OTHOLIEHMIO K cBeTy. CurHaibHas posb cBeta. Poronepuoansm. TemnepaTypa Kak
sKosiornueckuil gaxtop. JlelicTBue Temreparypsl Ha opranu3mbl. [1oiiKkuinoTepMHbIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak sxosnorudeckuit gakrop. [lpucnocobienust pacteHuil k moaaep kanuio BogHoro Oananca. Kimaccudukamnus pacteHuit mno
OTHOILIEHHIO K Boje. [IpucnocoGienus ;xuBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpbl oOuTaHusl OpraHM3MOB: BOJIHAsI, HA3€MHO-BO3/IylIIHAs, I0YBEHHAs, TTyOMHHAs MOJANOYBEHHAs, BHyTpUOpraHuMeHnHas. dusuko-
XUMHUYECKHE 0COOEHHOCTH cpell 00uTaHus opranu3mMoB. [IpucnocoOaeHns OpraHu3MoB K KU3HHU B pa3HbIX Cpeax.

buonoruueckue purmbl. BHemHue u BHyTpeHHHE puTMbl. CyTOUYHBIE U TOAMYHBIE pUTMBL. [IpHcrocO6IeHHOCTh OPraHUu3MOB K CE30HHBIM
MU3MEHEHHUSM yCIOBHH KU3HH.

Kuznennsle popmbl opranu3moB. [lonarue o xxu3HeHHON Gopme. KuzHeHHble GOpMBbI pacTeHHI: JepeBbs, KYCTApHUKH, KyCTapHUUKH,
MHOT'OJIETHUE TpPaBbl, OJHOJETHHE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: TMIPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHL. OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue ¢axtopsl. Buabl 6MOTHUECKUX B3aMMOAEHCTBHI: KOHKYPEHLUS, XUIHUYECTBO, cuMOM03 U ero Qopmel. [lapasutusm,
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KOooTepamusi, MyTyaJlu3M, KOMMEHCATU3M (KBapTHPAHTCTBO, HaxJeOHWUECTBO). Herpoduueckue B3auMOIEHCTBUS (TOMHUYECKUE,
dopuyeckue, padpuueckue). 3HayeHHEe OMOTUYECKUX B3aMMOJEUCTBUMN Ui CYIIECTBOBAHUS OPraHM3MOB B cpeje obutanus. [lpunnumn
KOHKYPEHTHOTO UCKJIFOUEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU Tomyisiuu. [lomymnsaimus kak Ouosiormueckas cuctema. Poiib HEOZHOPOJAHOCTH Cpefbl, (PU3NUECKUX
OapbepoB U 0ocoOeHHOCTeW OHMONOTHH BHUIOB B (DOPMHUPOBAHHMH MPOCTPAHCTBEHHON CTPYKTYphl momyisiuil. OCHOBHBIC TOKa3aTeln
MOMYJISIAN: YUCIIEHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJI0Bas CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.
DKoyiorudeckasi CTpykrypa mnonyisiuuu. OleHKa YUCJICHHOCTH MONyJsauuH. JMHaMHuKa TOMyJsiiud U ee peryisius. buornueckwuii
NOTEHIMAN MONyasiuuu. MoJenupoBaHUe OUHAMUKHU nonyiasuuu. KpuBble pocTa 4YMCIEHHOCTH mNonyisuud. KpuBble BbDKUBAHMUS.
Perymsmus yMcneHHOCTH MOMYJISIIUN: posib (PaKTOPOB, 3aBUCSAIIUX M HE 3aBUCALINX OT IUIOTHOCTU. DKOJOTUYECKHE CTpaTeruu BUIOB (T-
u K-crparerun).

[TonsiTue 00 3K0NOTMYECKON HuIIe Buaa. MecrooOutanue. MHOTOMEpHast MoJieib 3koyiorudeckoi Humu Jx.M. Xarunncona. Pazmepst
AKOJIOrM4YecKor HUIIM. [loTeHunanpHas u peaTu3oBaHHAs] HULIY.

Bun kak cucrema nonynsinuid. Apeasibl BUJ0B. BUIbI M UX )KU3HEHHBIE CTPATEruu. 3aKOHOMEPHOCTH MOBEACHUS U MUTPALNI )KUBOTHBIX.
buosiornueckue nHBa3nM 4yKE€pPOJIHBIX BUIOB

7.4

CoobmecTBa oprann3MoB. buorienos u ero crpykrypa. CBsizu Mexay opraHu3MaMu B OHOLIEHO3e. DKOCHCTEMa KaK OTKPBITasi CHUCTeMa
(A.Ix. Tercnu). @yHKIMOHANIbHBIE OJOKH OPraHU3MOB B SKOCUCTEME: MPOIYLIEHThI, KOHCYMEHTHI, PeIyLIeHThI. Tpodruyeckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotnueckue 610ku 3kocucteM. [1ouBbl M Wbl B 3KocucTeMax. KpyroBopoT BemecTB M MOTOK SHEPTUU B
HKOCHCTEME.

OcHOBHBIE TIOKa3aTeIN FKocucTeMbl. buomacca 1 npoaykuus. DKoJI0rH4ecKue MUpaMu bl Yucesl, OMOMacchl U SHEPTHUH.

HampasneHnHble 3akOHOMEpPHBIE CMEHBI COOOLIECTB - CyKlecCuU. [IepBUUHbIE U BTOPUYHBIE CYKIIECCUU M UX IPUYUHBL. AHTPOIIOTE€HHBIE
BO3/I€UCTBUS Ha cykueccuu. KimmmakcHoe cooOuiectBo. buopaznooOpasue u MojgHOTa KpPyroBOpOTa BEIIECTB - OCHOBA YCTOWYMBOCTH
COO0LIECTB.

[TpuponHble 3KOCHCTEMBI. AHTPOIIOT€HHBIE JKOCHCTEMBL. ATrpO’KOCHCTEMAa. ATrpoleHo3. Pasnuuus Mexay aHTpONOreHHBIMH U
MIPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucrteM. ['opozckas ¢iopa u ¢ayHa. CuHaHTpomnM3auus TOPOJICKOHN (ayHBI.
buonornueckoe u XO3SICTBEHHOE 3HAUE€HUE arpodKocucTeM U ypOosKkocHcTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHMSI OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B 3KOCHCTEMaX.

IlepeHoC dHEpPruM M BELIECTB MEXKAY CMEKHBIMU JKOCUCTEMAMHU. Y CTOMYMBOCTh OPIaHU3MOB, MONMYJISALUNA U DKOCUCTEM B YCIIOBMSIX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUI

7.5

Buocdepa - obmerianerapHas o0osouka 3eMiu, e CyIEeCTBYET WM CyIIecTBOBala Ku3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe.
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Ob6nactu 6uocdepsl u ee coctas. JKuBoe BemecTBo 6HMochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocgepbl. OcodeHHOCTH OHOcdephl Kak I100ajdbHOM 3KOCUCTEMBL. J[MHaAMHuUecKoe paBHOBECHE B
6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€0OXUMHUUECKUE LUKIBI (Yriepoa, a3ota). PUTMUYHOCTD sBIeHUI B Ouocdepe.

3oHanbHOCTh OuOoCchepsl. [Tonarue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYH/IPA, XBOWHBIE Jeca, CMEIIaHHbIE U IIUPOKOJUCTBEHHbIC Jieca,
CTETH, CAaBaHHBI, TyCTHIHH, TPOITUYCCKUE JIeCa, BRICOKOTOPhs. Kimumar, pacTUTEIbHBIN U )KUBOTHBIA MUP OMOMOB CYIITH.

CrpykTypa 1 QyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMana U OMOCHEpHBIX (PYHKIHUI

7.6

DKOJOTHYECKHEe KPHU3UCHl M MX NMPUYUHBL. Bo3neiicTBue uenoBeka Ha Omochepy. 3arpsisHeHue BO3AYIIHON cpensl. OxpaHa BO3ayXxa.
3arpsizHeHue BoIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.
AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTENBLHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMUIIBI
oxpanbl npupoibl. Kpacusie kauru. Oco6o oxpansemblie mpupoaasie Tepputopun (OOIIT).

Bboranunueckue caipl ¥ 300J0THUYECKHUE MTAPKH.

OCHOBHBIC TPHUHIUIB YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOIBL. PalMoHaIbHOE TPHUPOJIONOIL30BAHUE H COXpPaHEHUE
OHMOJOTUYECKOro pa3HooOpasus 3emiu
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— [Naceunuk B.B., Kamenckuii A.A., PyonoB A.M. u nap. /Iloxg pen. Ilaceunuka B.B.
buonorus. 10 xnacc. [Ipeamernas nuHus ydeOHUKOB «JIMHUMS XKWU3HW». ba3oBbId ypOBEHb.—
M. AO «M3natenberBo «IIpocBemenuer, 2023, 2024, 2025

— [Naceunuk B.B., Kamenckuii A.A., PyonoB A.M. u ap. /Tlox pen. Ilaceunnka B.B.
buonorus. 11 kmacc. bazossiit ypoBenb.— M. AO «M3natensctBo «IIpocBenienuey, 2024,2025

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
— denepanbHas paboyasi mporpamMmMa OCHOBHOTO 0OOIIEro  0Opa3oBaHHs — IpEeaMeTa
«buonorus» (6a3zoBslii ypoBens) s 10-11 kitaccoB 00pa3oBareabHbIX opranusanuii.— M, 2025;

— buonorus. [Toypounsie pazpabotku. 10-11 knaccel. ba3zoBsiil ypoBeHb.

— TIlaceunuk B. B., lIeemoB I'. I'., Ebumoa T. M. M.: AO «HM3naTenpCcTBO
«IIpocsemienue» 2023



