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@enepanbHas paboyast mporpamma mno yueonomy npeamety «buosorus» (6a30Bblii ypOBEHB)
(mpenmeTHast 061acTh «EcTecTBEHHO-HAYYHBIE TPEMETHI») (Jjajiee COOTBETCTBEHHO — MPOrpaMMa 1o
O6nostoTNM, OMOJIOTHS) BKIIOUACT MOSICHUTENBHYIO 3alUCKY, COJEpKaHHe OOy4YeHUsl, IIaHUPYEMble
PE3yIbTaTbl OCBOCHHUA NPOTPaMMBEI 110 6I/IOJ'IOI‘I/II/I, TEMATUYCCKOC ITJIaHUPOBAHUC.

[osicHuTeNnbHAs 3aMKcKa OTpaXkaeT OOIIKe EH U 33a4l U3Y4SHHs OMOJIOTHH, XapaKTEPUCTUKY
MICUXOJIOTUYECKUX MPEINOCHUIOK K €€ M3YYEHHIO OOYYalOIMIMMHUCS, MECTO B CTPYKTYpe Y4eOHOTO
IUTaHA, a TaKXKe MOAXOJbl K OTOOPY COJEpXKaHMA, K ONMPEICICHHIO IIAHUPYEMBIX PE3YIIbTaTOB.

Copnepxanne 0Oy4eHHs PacKphIBAC€T COJCpIKATENbHbIC JIMHWUU, KOTOPBIE MPEIIararoTcs IS
00s13aTeTLHOTO M3YYCHHSI B KQXKJIOM KJIacCce Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHusl.

HJIaHI/IpyeMI)IC pE3yibTaTbl OCBOCHHA IIpOTpaMMbl I10 6I/IOJIOFI/II/I BKIIIOUAKOT JIWYHOCTHBIC,
MeTarnpeaMeTHBIE PEe3yIbTaThl 32 BECh NIEPHO] OOYUCHHS HAa YPOBHE CPEHETr0 00IIero oopasoBaHus,
a TaKXkKe MPEeIMETHBIE TOCTIDKEHHS 00yJaroIerocs 3a Kbl ro1 00ydeHus.

MNOSACHUTEJIBHAS 3ATTMCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJIOTHM TEOPETUYECKYI0 OCHOBY JUIS  ONPEICICHUS
MOJXO0J0B K (OPMHUPOBAHUIO COJEP)KAHUS YYEOHOTO MpeameTa
«buonorus» COCTaBHJIN: KOHIIENITYaJIbHbIE MTOJIOKEHUS dIr'oC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COACpIKAHUS, PE3ylIbTaTOB OOY4YeHHS U TpeOOBaHWH K YPOBHIO
MOJTOTOBKH BBITTYCKHUKOB, TMOJOXEHUS 00 OOMMX IeNsIX W NPHUHIMNAX, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeiHero o01miero oopazoBanus B Poccuiickoit deneparuu, a Taxke
MOJIOKEHUS O crhenuduke Ouosioruu, €€ 3Ha4YeHUH B MO3HAHUU KUBOM MPUPOJBI U 0OecreyeHnun
CyILIECTBOBaHMS dYeloBeueckoro oobmiectBa. CorjacHO Ha3BaHHBIM TOJIOXKEHHUSIM  OIpeAeIeHbI
OCHOBHbIE (DYHKIIUU MPOTpaMMBbl IO OMOJIOTHUU U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu maéT MpeACTaBICHUE O IENsIX, 00 00miel crpateruu OOydeHwHs,
BOCIIUTAHUS W Pa3BUTHUA OOYyYAIOMIMXCS CpENCTBaMU Y4eOHOTO IpeaMera
«buonorusy, onpenenser 00s3aTeabHOE IPEIMETHOE COJCPKAHUE, €r0 CTPYKTYPY, pacipeieieHHe 1Mo
pazzenaM U TeMaM, PeKOMEHIyeMYI0 MOCIeA0BaTEeNbHOCTh U3YUeHUsI yueOHOro MaTepuana ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIBHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIMuXCsl.

B nporpamme nmo Ouosioruu Takke yYUTHIBAIOTCS TPeOOBaHMS K IJIAHHUPYEMBIM JTHYHOCTHBIM,
METanmpeaIMEeTHbIM M IpPEeIMETHBIM pe3ylbTaTaM  o0ydeHus B GopMHUpPOBAHMH OCHOBHBIX BUJIOB
y4eOHO-103HABATENbHOMN eI TeNbHOCTH/YUeOHBIX JEHCTBUI 00yUYaIOIINXCs 10 OCBOCHUIO COJIEP>KaHuUs
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mno Ouonoruu (10-11 xiaccel, 0a30BbIii ypOBEHb) peaqU30BaH MPUHIUI
MPEeMCTBEHHOCTH B  HW3Yy4YeHUU Ouojoruy, Onaromaps dYeMy B  HEH MpocMaTpuBaeTcs
HAMpaBJICHHOCTh Ha pa3BUTHE 3HAHUN, CBA3AHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS], IEHHOCTHBIX OPUEHTALIMMI TUYHOCTH, IKOJIOTMUYECKOTO MBILIJIEHUS, IPEICTAaBICHUHN O
3I0pOBOM 00pase KM3HU U OEpeKHBIM OTHOILIEHHEM K OKpyXaromie mpupoaHoi cpeae. [lostomy
Hapsiy C U3ydeHHEeM OOIeOMOTIOTHYeCKUX TEOpUH, a TakkKe 3HAHUH O CTPOCHUU KUBBIX CHUCTEM
pPa3HOrO paHra W CYyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB B Mporpamme 1o
OMOJIOTHH YAETIEHO BHHUMAHME HCIIOJIb30BAHUIO TMOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOMN JKMU3HH IS
pelIeHUs MPUKIAIHBIX 3a7a4, B TOM YHCcIe: MPo(UIaKTHKY HACIIECTBEHHBIX 3a00JIeBaHU YeIOBEKa,
MEIMKO-TEHETHUYECKOTO  KOHCYJIbTHPOBaHHUs, OOOCHOBAHMS  JKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUsI B OKPYKAIOIIEH NPUPOAHOU Cpeie, aHadu3a BIMSHUS XO3SUCTBEHHOW JEATEIbHOCTH
YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX U MCKYCCTBEHHBIX JKOCUCTEM. YCHJIEHHE BHHUMAaHI



MIPUKJIATHON HANPaBIEHHOCTH Y4eOHOTO mpeamera «BbHOJOTHS» MPOAMKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHUs YCIOBUU JJIsi PEIICHUS OJHOW W3 aKTYaJIbHBIX 3373y IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpenoaraetT (GopMUpOBaHUE y 00YJAIOIIUXCS CIIOCOOHOCTH aanTHPOBATHCS
K U3MEHECHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpamMma 1mo 6UOJIOTHH SBJIIETCS OPUEHTHPOM ISl COCTABICHUS pabOUYUX MPOTPaMM, aBTOPBI
KOTOPBIX MOTYT MPEJIOKHUTh CBOW BapUAHT TOCICIOBATSIILHOCTH H3YICHHUSI U CTPYKTYPBI y4eOHOTO
MaTtepuana, CBO¢ BHJIEHUE NyTel ¢opmupoBanus Yy oOyuaromuxcs 10-11 kmaccoB mpeaMeTHBIX
3HAaHUW, YMEHMM U CIOCOOOB Yy4eOHOH JESATENbHOCTH, a TaKXKe METOJUYECKMX pEIICHUH 3aaay
BOCITUTAHMS U Pa3BUTHUS CPEICTBAMU YIeOHOTO MpeameTa «bruosiorusy.

buonoruss Ha ypoBHEe cpemHero oOmero oOpa3oBaHUs 3aHUMaeT BakHoe Mecto. OH
obecrieunBaeT HopMUpOBaHHUE Y 00YUAIOITUXCS MPEACTABICHUHN O HAYYHON KapTUHE MUPA, PACITUPSIET
1 0000II1aeT 3HAaHUS O KUBOH MPUPOE, € OTINIUTEIBHBIX MTPU3HAKAX — YPOBHEBON OpraHU3aIlluy 1
IBOJIIOIMH, CO37aéT YCIOBUS JUISA: TIO3HAHUS 3aKOHOB JKMBOW TPHPOJBI, (POPMHPOBAHUS
(YHKIIMOHATTLHOW IPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€3011acHOr0 00pasa )KU3HU, IKOJIOTHIECKOTO
MBIILJICHNS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOW MPHUPOJIC U YESTIOBEKY.

Bonbimoe 3HaueHne OWOJIOTHS MMEET TakXkKe IS PENICHUS BOCIUTATCIBHBIX H PAa3BUBAIONIUX
3aJay  cpemHero oOmiero oOpa3oBaHus, colUain3anuu oOydamomuxcsa. M3ydenue Ouomorun
oOecrieunBaeT yCIOBUS JiIi  (POPMUPOBAHUS HMHTCIUICKTYAIBHBIX, KOMMYHHUKAIIHOHHBIX U
MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI, CIIOCOOCTBYET MHTErPAllUU OHOJIOTHUSCKUX
3HAHWWA C TIPEJCTABIICHUSIMH W3 APYTUX YYCOHBIX TPEIMETOB, B YaCTHOCTH, (U3WKH, XUMHUHU U
reorpaduu. Ha3BaHHble MOJOXKEHUS O MpeJHa3HaueHUH yueOHoro npeameta «buonorusy cocraBuim
OCHOBY JJIsi OMNpeAeNeHusl TMOAXOJ0B K OTOOpY U CTPYKTYpPUPOBAHHUIO €ro CoJep>KaHus,
MIPEJICTaBICHHOI0 B IIporpaMMe 1o OHOJIOTUH.

Ot6op coxepkanus ydeOHOTO Tpeamera «buosorus»» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUN KYJIBTYpOCOOOPa3HOrO MOJAX0JA, B COOTBETCTBUU C KOTOPHIM OOYYaroIIUMecs JOJIKHBI
OCBOWUTH 3HAHUS M YMEHHUA, 3HAYMMble Uil (HOpPMUpPOBaHHMS OOLIEH KYIbTYpbI, ONPEIEIIAIONnIne
aJIecKBaTHOE TMOBEJCHHE YeJOBeKa B OKpYyXalouleil NpupoaHOl cpene, BOCTpeOOBAaHHBIE B
MMOBCETHEBHOW JKM3HU M TPAKTUYECKOW aedarenbHOCTH. Oco0oe MEeCcTO B ATOM CHCTEME 3HAHHM
3aHMMAIOT JIEMEHTHI COJIEP)KaHUs, KOTOpPbIE CIIYy)KaT OCHOBOM 1jsi (pOopMHpOBaHMS Mpe/ICTaBICHUN
O COBPEMEHHOW €eCTECTBEHHO-HAy4yHOW KapTHHE MHpa M LEHHOCTHBIX OPHUEHTALUAX JIMYHOCTH,
CHOCOOCTBYIOLIUX I'yMaHU3AUKA OMOJIOTHYECKOT0 00pa30BaHUsl.

CtpykTypupoBaHHEe coJepXaHUs Y4eOHOTO Marepuala B MporpamMmme mo OHOJOTUU
OCYILIECTBJICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHUs 3HAHHUM 00 OTIUYHUTETBHBIX OCOOEHHOCTAX
KUBOU MPUPOJBI, 0 €€ YPOBHEBOU OpraHU3aIllMU U 3BOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbIAETEHBI CIEAYIOUIUE COAepKaTeabHble TUHUU: «buonorus kax
Hayka. Meroapl HaydyHOro mo3HaHUs», «KneTka kak Ouonormueckas cucremay, «OpraHuzM Kak
Oouonorudeckas cucreMayn, «CrucreMa U MHOrooOpa3ue OpPraHu4ecKoro MHpay,

«OBOIIOLIUS KUBOU MTPUPOJIBD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wusydeHus ydeObHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
00y4aroMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIliH >KUBBIX CUCTEM pPa3HOTO
paHra ¥ mpHOOpeTeHHEe YMEHUU HCIONb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JIEHCTBUI B OTHOIIICHUH
00BEKTOB JKMBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX TPOOIIEM.

Jloctmxenue 1enu U3YyUCHUS y4eOHOTO npenmera «buornorus» Ha 6a30BOM
ypOBHE 00ECTIeUNBAETCS PEIICHUEM CIIAYIONTNX 3a/a4:

OCBOCHHE OOYYAIOIIUMUCS CHCTEMbI 3HAHUI O OWMOJIOTMUYECKUX TEOPHUSIX, YUCHHSX, 3aKOHAX,



3aKOHOMEPHOCTSIX, TUIOTE3aX, IMpaBWIIAX, CIYKAIUX OCHOBOMU sl (hOpMHUpPOBAHUS IPEICTABICHUN
0 ©€CTECTBEHHO-HAYYHOW KapTHUHE MUpPa, O METOJIaX HAyYHOTO MMO3HAHUs, CTPOCHHUH, MHOTOOOpa3nu 1
OCOOCHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS  OpraHU3allid, BBIJAIONINXCS  OTKPBITUSX H
COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHH,

dbopMmupoBanre y OOydarolmIUXcs IO3HABATENbHBIX, HWHTEIUICKTYaIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B IMpoIiecce aHaan3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIOB, HIICH U
MOIXO0JIOB K U3YYSHUIO )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHH3aIlNY;

CTaHOBJICHUE Yy OOydJaromuxcsi oOmel KyabTyphl, (GYHKIMOHAIBHONW T'PAMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATH U OTICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA )KHUBOU MTPUPOIBI HA OCHOBAHWUY 3HAHUI
Y OTIBITA, MOJIy4EHHBIX TIPU N3Y4CHUU OMOJIOTHH;

(dhopMHpOBaHKE Y 00YUAFOIIUXCS YMEHUN WILTIOCTPUPOBATEH 3HAYCHHE OUOJIOTHICCKIX 3HAHUH B
MPAKTUYECKOW JICATEIHHOCTH UYEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKAX TEXHOJIOTHH |
arpoOHOTEXHOJIOTHA;

BOCITUTaHWE YOCKIACHHOCTH B BO3MOXHOCTH TIO3HAHUS YCIIOBEKOM JKHBOW IPHPOJIHI,
HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COONIONEHUS STUYCCKHMX HOPM TIPU TPOBEACHHUU
OHMOJIOTHYECKHUX MCCIICIOBAHNN;

OCO3HAHWE IICHHOCTH OWOJIOTUYECKHX 3HAHHWHA JIIS TIOBBIIMICHUS YPOBHS DKOJOTHYECKOM
KYJIBTYPBI, JUIS POPMHPOBAHUS HAYIHOTO MHPOBO33PCHHUS;, TPUMEHCHHE MPUOOPETEHHBIX 3HAHUA H
YMEHUN B TOBCEIHEBHOW JKU3HHU JJI OLICHKHU MOCIEICTBUN CBOEH AEATEIbHOCTH MO OTHOLICHHIO K
OKpYXalolenl cpeae, COOCTBEHHOMY 3/J0pPOBbIO, 0OOCHOBaHWE W COOJIIO/ICHUE MEpP TPOOUIAKTHKA
3a00J1eBaHHIA.

B cucreme cpemnero o6mero oOpazoBanusi «buonorus», wulydaemas Ha 6a30BOM ypOBHE,
ABIETCA 00sA3aTeNbHBIM Y4YeOHBIM NPEIMETOM, BXOJSIIMM B COCTaB NpPEeIMETHOW oOjacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.

OO6mee ymcino 4vacoB musi m3ydeHuss Omosormu — 34 wyaca: B 10 xracce — 34 gaca (1 yac B

HEJIEIIO).
COJIEP) XAHUE OBYUEHMUSI
10 KJIACC

Tema 1. buosiorusi Kak HayKa

buonorus kak Hayka. CBs3b OHOJOTMM C OOUICCTBEHHBIMH, TEXHUYECKUMU U IPYTHUMH
€CTECTBEHHBIMU HayKamH, Quiocoueil, STUKOH, SCTeTUKOW u mpaBoMm. Ponp Ouonoruu B
(dhopMHUpOBaHUH COBPEMEHHOM HayuHOU KapTUHbI Mupa. CuctemMa OMOJOTUYECKUX HAYK.

MeToapl TMO3HAHUS KUBOM TPHUPOILI (HAOIIOJACHUE, DKCIIEPUMEHT, OIHMCAaHWE, WU3MEpPCHHUE,
KJaccuukalys, MOJICTMPOBaHKE, CTATUCTUYECKast 00pabOTKa TaHHBIX).

Hemoncmpayuu:

Ilopmpemui: Y. Napsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuyst u cxemsi: «MeTOIBI TO3HAHUS KUBOU MIPUPOJIBD.

Jlabopamopusie u npakmuueckue paoomol:

[Ipaktnueckas pabota Ne 1. «Mcmonb3oBaHHMe pPA3NIUYHBIX METOAOB TIPU HU3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY.

Tema 2. ’KuBble cCTeMbI U HX OpraHU3anus

XKusble cucteMbl (OHOCUCTEMBI) KaK TpeaMeT u3ydeHus: Ouosoruud. OTIuYHe KUBBIX CUCTEM
OT HEOPraHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aIUU OMOCUCTEM: MOJIEKYIISIPHBIH,



KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MONYJISILIUOHHO -BU/I0BOH, HKOCUCTEMHBII
(OmoreoneHOTHYECKUH ), OHOCHEPHBIN.

Hemoncmpayuu:

Tabnuywt u cxemsi: «OCHOBHBIE IPU3HAKHU )KU3HWY», «YPOBHU OpPraHU3AIMU )KUBOH IPHPOIBD).

Obopyodosanue: monenb mosiekynsl JTHK.

Tema 3. XuMunueckuii coOCTaB U CTPOEHHE KJIETKH

XUMUYECKUH COCTaB KIETKU. XUMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbI€ BElECTBA.

@OyHKIMU BOJbI U MUHEPAJIbHBIX BEILIECTB B KieTKe. [loanep:kanne ocMoTHYecKoro danaxca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTB — MOHOMEpHI OenkoB. HezameHnuMmele u
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYJbI
(mepBuYHas, BTOpUYHAs, TPETUYHAS M YETBEPTHYHAS CTPYKTypa). XHMMHUYECKHE CBOMCTBa OEIKOB.
buonornueckue QpyHKIMM OEIKOB.

®epMeHThl — Ouosornyeckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cnerupuuHocts. KopepmenTtsl. Butamunbl. OTnuunst GepMEeHTOB OT HEOPraHUYECKUX
KaTaJanu3aTopoB.

VYrneBoapl: MOHOcaxapuabl (TJIFOKO3a, puOoO3a W JAe30KcuprOo3a), aucaxapujibl (caxaposa,
JIaKTO03a) U MOoJICaxapuabl (Kpaxmall, TJIMKOTeH, LeJlo03a). buonornueckue GpyHKIMM yriaeBo0B.

Jlunuael: Tpurnuuepuasl, pochonunuasl, crepouasl. ['napodunbHo-THAPOPOOHBIE CBOICTBA.
buonornueckue ¢ynkuuu naunuaoB. CpaBHEHUE YIeBOJOB, OEJNKOB W JUMUAOB KaK HMCTOYHHKOB
SHEpPruu.

Hyxkneunossie kucnorsl: JJHK u PHK. HykneoTuasl — MOHOMEPBHI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyakiuu JIHK. Ctpoenune u ¢dyakiuu PHK. Bunst PHK. AT®: crpoenue u pyHKIum.

[uronorus — Hayka o kieTke. KieTtounas Teopusi — mpuMep B3auMOJCHCTBUS Ui U (aKTOB B
HAayYHOM MO3HAHUU. MeTOAbl U3yYeHHUS! KIETKH.

Krnerka kak nenoctHas sxuBas cucrema. OOmMe NpHU3HAKU KIETOK: 3aMKHYTasl HapyxHas
MemOpana, moJsiekyibl JIHK kak renernueckuii ammapar, CucTeMa CHHTe3a Oerka.

Tunel  KJIeTOK: dSykapuoTHueckas W npokapuotuyeckas. (OCOOEHHOCTH  CTpPOEHUS
npokapuoThieckoi kietku. Kiierounas crenka Oaktepuil. CTpoeHHE JYKApPUOTHUYECKOW KIICTKHU.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (YHKIHH.
[Ina3matuueckas wmemOpaHa, e€ cBoiictBa u  (Qynkuuu. [uTomnmazma u e€ opraHoumbl.
OpnomeMOpannbie opranouasl kietku: OIIC, ammapar [lonbmxu, nau3ocomsl. llomyaBTOHOMHEBIE
OpraHoubl KIETKU: MHUTOXOHIpUHU, MiacTuabl. [IpoucxoskaeHrne MUTOXOHAPUN U miuacTua. Buns
wiactusl. HeMeMOpaHHbIe OpraHOUIbl KIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOIIU, PECHUYKH,
KryTukd. OyHKIIUU OpraHouoB KieTKU. BkitoueHus.

SAnpo — perynaropHslii neHTp kieTku. CTpoeHue saapa: saepHas o00JIoUKa, KapHOIUIa3Ma,
XpOMAaTHH, AIPbIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. T'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix.
Yotcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. Bap.

Juacpammur:  «PacnpeneneHne  XMMHYECKHX  3JIEMEHTOB B HEXHBOM  MPUPOIE,
«Pacrnpenenenre XUMUUYECKUX IEMEHTOB B )KMBOU IIPUPOAE».

Tabauyvr u cxemul: «Ilepnoanueckas Tabiama



XUMHYECKHX 3JIEMEHTOB», «CTpoeHue MOJIeKylbl BOJIbD», «buocunres Oenka», «CrpoeHue
MoJieKyJbl  Oenkay, «Ctpoenue depmenrtay, «Hyknennoseie kucnotsl. JTHK», «CtpoeHne MosieKybl
AT®», «CrpoeHne 3yKapUOTHYECKON KieTkn», «CTpoeHHe >XUBOTHOM KieTKn», «CTpoeHue
pactutenbHOM KieTku», CTpoeHHe MPOKAPUOTUYECKOW KIeTKn», «CTpoeHue sjpa KIETKU»,
«¥YrneBonpl», «JINTHIBD.

ObopydosaHnue: CBETOBOW MHKPOCKON, OOOpyIOBaHWE [UIsi TIPOBEICHHS HAOIIOJICHHUM,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPENIapaThl PaCTUTEIbHBIX, JKUBOTHBIX 1 OAKTEPUATbHBIX KJIETOK.

Jlabopamopmuvie u npakmuyueckue pabomol:

JlaGopatopHnas padota Ne 1. «M3yueHne KaTaTuTHYeCKON aKTUBHOCTH (pepMEHTOB (Ha MprMepe
aMuUIIa3bl WM KaTajasbl)».

JlabopaTtopnast pabota Ne 2. «3ydyeHne cTpoeHust KIETOK pacTeHUH, )KUBOTHBIX U OaKkTepuit
0T MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpETapaTax U UX OMHCAHHEN.

Tema 4. /KuzHenesiTeJJbHOCTH KJIETKH

OOMmeH BemiecTB, Uiau MeTabon3M. AccuMUIAIUS (TUIaCTUYECKUT 0OMEH) U TUCCUMUIISILIUS
(’HEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO TMpoIiecca MeTaboam3Ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTrUU B IOHHMaHUU MEeTa0oI13Ma.

Tunbr oOmeHa BemiecTB: aBTOTpOo(dHBIN U TeTepoTpodHbi. Poms (epMeHTOB B 0OMEHe
BEIIECTB U MPEBPAILlEHUU SHEPTHH B KIIETKE.

®otocunre3. CperoBas u TeMmHOBas (a3el  (QorocuHTe3a. Peakmum (doTocuHTE3A.
OddextuBHOCTH PoTOCHMHTE3a. 3HaUueHHe (HOTOCHHTE3a /IS KM3HU Ha 3emuie. BrnusHue ycrmoBuit
cpensl Ha (OTOCHHTE3 U CHOCOOBI TMOBBIIEHUS €0 MPOIYKTUBHOCTH Y KYJIBbTYPHBIX PACTEHHUU.

XeMocHuHTe3. XeMOCHHTE3UpYIolue 0akTeprn. 3HaYeHNEe XEMOCHHTE3a JJIs1 )KM3HU Ha 3emUie.

DHepreTuyeckuidi OoOMEH B KIIETKE. Pacmienmerne  BeIIecTB,  BEIJICIICHHE U
aKKyMyJUPOBaHHE PHEPIHU B KJIETKe. DTambl 3HepreTuyeckoro ooMena. ['nmukonus. bpoxxenue u ero
BuIbl. KucnoponHoe okuciieHue, Wi KieToyHoe apixanue. OkuciautenbHoe (ochopuirpoBaHUe.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakiun marpuuHoro cuHre3a. ['enermyeckas wuHpopmanmus u JHK. Peanmzanus
reHeTHYeCcKOW uHpopManuu B KieTKe. ['@HeTHMYeCKWid KOJ W €ro CBOWCTBA. TpaHCKpUIIIHS —
MarpuuHblii cuHTe3 PHK. Tpancmsmms — OuocuHTe3 Oenka. Otambl Tpancaanud. KomupoBaHue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3E OerKa.

Heknerounsie ¢opmbl  ku3Hu — Bupycel. Hcropus oTkpeiTus  BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOEHHS M >KU3HEHHOTO IMKiIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMIA, )KUBOTHBIX 1 YEJIOBEKA, BbI3bIBAEMbIE BUpycamu. Bupyc ummynoaedunura uenosexa (BUY)
— Bo3Oyautens CIIMJla. OOpatHas TpaHcKpumuus, peBepTaza W wuHTerpasa. I[Ipodunaktuka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

Hemoncmpauuu:

Ilopmpemuwi: H.K. Konbnos, /.. UBanosckuii, K.A. Tumupsses.

Tabauywi U cxemol: «Turbl IIUTAHUS, «MeTabomsmy, «MuToxoHapU»,
«OHepreTuyeckuii  oOMen», «XJtoporutacry, «DoTocHuHTE3Y, «CrtpoeHne
JHHK», «Ctpoenne u (¢GyHKUMOHMpOBaHHE TeHay, «CuHte3 Oenka», «l'eHeTHUecKuil Komy,
«Bupyco», «bakteprodaruy, «CrtpoeHne u JKU3HEHHBIN IUKII
BHUpYyca CIIMda, 6akrepuodaray, «Permukanus JJHK».

Obopyoosanue: MOJENH-alIUIMKALu1 «Y 1BoeHue JHK  wu  Ttpanckpunmus»,

«buocunres 6enka», «CTpoeHne KIeTKN», Moienb cTpykTypsl JJHK.
Tema 5. PazMHoOKkeHHe U HHAUBUHAYAJIbHOE Pa3BUTHE OPraHN3MOB



Knerounsrii 1wk, WM KU3HEHHBIM 1MWK Kkietku. HWHtepdasza u mwuto3. Ilpomeccsl,
npoTekaromue B uatepdase. Perumkanus — peakuuns matpuanoro cuaresa JJHK. Ctpoenne xpomocom.
XpOoMOCOMHBIN HA0OP — KAPUOTHIIL. JIUTUTOMIHBIN U TAIUIOMIHBIN XpOMOCOMHBIC HA0OPBI. X pOMaTH/IBI.
[{uTosiornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO Pa3BUTHUSI OPIraHU3MOB.

Henenue xietku — muto3. Craauum muro3sa. [Ipoueccsl, NpoucXoailiie Ha pa3HbIX CTAIUIX
MHTO3a. BHOJIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi ru0enb KJIETKU — aloITo3.

@opMBbI pa3MHOKEHUS OpPraHU3MOB: OECrojioe U IMoyioBoe. Buasl 6ecnonoro pa3MHOKEHHS:
JIeTICHHe HaJIBOE, MOYKOBAaHHME OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHOxeHHe. IcKyccTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HaYEHHE ISl CEJIEKIUU.

[TonoBoe pazMHOKeHUE, €r0 OTINYHSI OT OECIIOIIOTO.

Meiio3. Cramuu wMeiio3a. Ilporecchl, mpoucxofsiue Ha craausx Merosa. [loBeneHue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEH03a.

l'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [l0oJIOBBIE *Kene3bl:
CEeMEHHUKU U sMYHMKU. OOpa3zoBaHuME U pa3BUTHE MOJOBBIX KIETOK — TaMeT (CHepMaTo30uI,
silIeKJIeTKa) — criepMaToreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHHS SHIEKIETOK U CIEPMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHUOTeHEe3). DTarlbl
SMOPUOHAIIBHOTO PAa3BUTHS Y MO3BOHOYHBIX )KMUBOTHBIX: JIpOOJIEHHE, TacTPyJsAlUs, OpPraHOTeHE3.
[ToctomOproHanbHOEe  pa3BuUTHE. THUIMBI TOCTAIMOPHOHAIBLHOTO Pa3BUTHS: MPSIMOE, HENmpsIMoe
(mmumHOYHOE). BrnusHMe cpeapl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBHI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHHS: CTPOCHUE CEMEHH, CTalluu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuywvr u cxemovr: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBOIHOE OIUIOJOTBOpPEHHE Y
LIBETKOBBIX PACTEHMI», «BereratuBHOE pa3MHOKEHHE PACTEHUI»,

«Jlenenue kueTku Oakrtepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsri ki, «Permmukanua JHK», «Mutoszy», «Mehos», «lIpsiMoe u HenpsmMoe pa3BUTHEY,
«["ameToreHe3 y MIIEKOMUTAIOUIUX U Y€I0BEKa», « OCHOBHBIE CTAJJUN OHTOI'€HE3a.

ObopydosaHue: MHKPOCKOT, MuUKpornpenapartbl «CrepMaTo30ubl  MIEKOMUTAIOLIET0Y,
«Sineknerka mileKonuTarouiero», «KapuoknHes B KIIETKaxX KOPEIIKA JIyKa», MAarHUTHAsE MOJEIIb-
anruiukanus «Jlenenue kierku», moaens JIHK, mogens metadaznoit XpoOMOCOMBI.

Jlabopamopusie u npakmuueckue padoomaol:

JlaboparopHas pabota Ne 3. «HabmroneHue mMuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa Ha
TFOTOBBIX MUKPOIIPENapaTax».

JlabopatopHass pabota Ne 4. «M3yueHue CTpPOEHHUs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjieicTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB

[Ipeamer wu 3agmaum reHetuku. Mctopust pa3BUTHS TE€HETUKH. Poib IUTOJNOTHM U
SMOpHUOJIOTUH B CTAaHOBIICHUU T€HETHKU. BKIaa poccHiCKUX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE
reHeTUKU. MeToasl  TreHeTWKH  (TMOPUAONIOTMYECKUH, IUTOTeHETUYECKUH,  MOJIEKYISPHO-
reHeTudeckuii). OCHOBHBIE T'€HETHUECKHE MOHATHs. ['eHeTHueckass CHUMBOJIMKA, HMCIOJIb3yeMas B
CX€Max CKpelLIMBaHUi.

3aKOHOMEPHOCTH HACJIEJJOBaHUS IPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHoruOpuHoe



CKpelIMBaHue. 3aKOH €IUHO-00pasusi TMOpUIOB NEepBOTO MoKojeHHs. [IpaBuiIo AOMUHHMPOBAHUS.
3aKoH paclierieHus Mpu3HaKoB. ['umnore3a yuctoTsl rameTt. [loHOE ¥ HEMOJTHOE IOMUHUPOBAHUE.

JuruOpumHoe  CKpelniuBaHWEe.  3aKOH  HE3aBHCHMOTO  HACJICJOBAHWS  TPU3HAKOB.
[utoreHeTnyeckue OCHOBBI JTUTHMOPUAHOTO CKpEIMBAHUS. AHAIM3UPYIOIIEEe CKpELIMBaHUE.
Hcnonp3oBanne aHATU3UPYIOLIETO CKPEIIUBAHUS ISl ONIPEACIICHUS T€HOTUIIA OCOOH.

CuermienHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana no ciiermjieHHOMY HaclieJOBaHUIO
reHoB. Hapylienue crierieHust TeHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpoMOCOMHasI TEOpUS HACJIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mosa. XpoMOCOMHOE oOTIpeaeieHrue TMojia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omoramerHsIe u reTeporaMmeTHbIie Opranu3Mbl. HaciienoBanue npu3HakoB, CHEIICHHBIX C TIOJIOM.

N3menunBocTh. Buibl M3BMEHUNBOCTH: HEHACJIEICTBEHHAs W HacjeAcTBeHHas. Poib cpensl B
HEHACTEACTBEHHOW  W3MEHUMBOCTU.  XapaKTePUCTUKA  MOIU(MUKAIMOHHOM  M3MEHUYMBOCTH.
Baprnanmonnslii psa u BapuanvoHHas KpuBad. Hopma peaknum npusHaka. KosmuecTBeHHbIE M
KaueCTBEHHBIC TPU3HAKH U X HOpMa peakiuu. CBoMCTBAa MOAU(PUKAIIMOHHON W3MEHYUBOCTH.

HacneacrBennas, Wiau TEHOTUIUYECKAs, W3MEHUYMBOCTh. KoMOMHATHBHAsT W3MEHUHUBOCTD.
Meii03 1 IOJI0OBO# TIPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTU. MyTaliMoOHHAs! HU3MEHYHBOCTD.
Knaccudukanus wmyranmii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa W NpPUYMHBI MYTaIlU.
Myrarensuble (akTopbl. 3aKOH TOMOJIOTMYECKUX PsJIOB B HacieAcTBeHHON wusmeHunBoct H.U.
Basuiiosa.

BresinepHas HacaeACTBEHHOCTh M M3MEHUYHBOCTb.

I'enetnka 4enoBeka. Kapuotunm demoBeka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKA:
reHeaJornuecKui, OJIN3HELIOBEIMH, IIUTOIrCHETUYECCKUM, OMOXUMHUYECKHUIA, MOJIEKYJISIPHO -
reHetudeckuid. COBpPEMEHHOE OIpEAeNeHWe TE€HOTHIA: IOJHOI€HOMHOE  CEKBEHHPOBAHUE,
TeHOTHITUPOBaHKE, B TOM uncie ¢ momombio [11[P-ananu3a. HacneacrBennbie 3a0601eBaHns YelOBeKa:
reHHbie 00JIe3HH, OOJIE3HM C HACJIEICTBEHHOM NPEapacrofioKEHHOCThIO, XPOMOCOMHBIC OOJIC3HU.
ComaTnueckue U reneparuBHbie MyTalui. CTBOJIOBbIE KIETKHU. [IpUHIIUIIBI 310pOBOTO 00pasa *KU3HHU,
JUArHOCTUKH, NPOQUIAKTUKA U JIEYEHHs] TEHETHYEeCKUX OoJie3Hei. Meauko-reHeTnyeckoe
KOHCYJIbTUPOBAaHHUE. 3HAYCHUE MEIULIMHCKOW F€HETUKH B MPEIOTBPAILCHUH U JIEYEHUU T€HETUYECKUX
3a00JIeBaHMIl YelOBeKa.

Hemoncmpayuu:

Ilopmpemuir: T'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yerepukon, H.B. Tumocdees-
PecoBckuii, H.I. BaBunos.

Tabauyst u cxemol: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IIUTOT€HETHYEeCKasi OCHOBay», «3aKOH
paciieryieHus] ¥ €ero I[HMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JurubpumHoe
ckpemuBanue»,  «lluTomornyeckue  OCHOBBI ~ JUTMOPHIHOTO  CKpeUIMBaHUsM»,  «Menosy,
«B3aumoelicTBie allIeNbHBIX T€HOB», «['€HeTHYecKkne KapThl pPACTEHHM, KUBOTHBIX U YEJIOBEKAY,
«I'eneTuka nomna», «3aKOHOMEPHOCTH HACJIEI0OBAaHUs, CUEIJIEHHOTO C MOJI0M», «KapnoTurel yenoBeka
Y )KUBOTHBIX», «BUABI U3MEHUUBOCTHY, «MoaudukamoHHast "3AMEHYMBOCThY, «HacnenoBanue pesyc-
bakTopay, «'eHeTHKa rpymn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTDY.

Obopydosanue: monenu-anmuvkanun «MOHOTHOPHIHOE  CKpEIIMBAHUEY,

«Hemonnoe pomuHUpoBaHue», «urubpumHoe ckpemmuBanue», «llepekpéct Xxpomocom»,
MUKpPOCKOT W MukKpompemnapar «/pozoduna» (Hopma, myranuu GOpMBI KPbUTEEB U OKPACKH TEINa),
repOapuii «I'opoX MOCEBHOIY.

Jlabopamopmuwvie u npakmuueckue pabomol:

JlaGoparopHas pabora Ne 5. «M3yueHue  pe3ynbTaTOB MOHOTHOPHUIHOTO



Y JUTHOPUTHOTO CKPEITUBAHUS Y APO30(IIIBI Ha TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopaTopHas padora Ne 6. «M3yuenue MOIUPUKANMOHHOW  W3MEHYHBOCTH,
[MOCTPOEHUE BaPUALIMOHHOIO psiia U BApUALIMOHHOW KPUBOW».

JlabopatopHass pabora Ne 7. «AHamu3 Myranuii |y Apo3oguiIbl  Ha  TOTOBBIX
MHKpOTIpenaparax.

[TpakTuaeckas padota Ne 2. «CocTaBiieHHE B aHAINA3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexniusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuusi Kak HayKa M MPOIECC. 3apOKJICHUE CEJIeKUUU U AoMecTukanusa. Yuenune H.U.
BapwiioBa 0 TeHTpax TPOUCXOXKJCHUS H MHOTrooOpasus KyIbTYPHBIX pacTeHuid. LIeHTpBI
MIPOUCXOKACHUS JOMAIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJABI CeleKIUH. MacCOBBIH W HHAMBUAYATHHBIM OTOOPHI B CEJICKIIUU
pacTeHui 1 )KUBOTHBIX. OIleHKa IKCTEphepa. BIN3KOpoACTBEHHOE CKpENIMBaHNUE — MHOpUIUHT. YucTas
nunusg. CkpeniuBaHue 4YUCThIX JuHUMA. [ereposuc, wim rubpumHas cwia. HepoacTBeHHoe
cKkpeniuBanue — ayropuaunr. Otnanénnas rudpuauszanus u e€ ycnexu. MickycCTBeHHBINH MyTareHes u
MOJTy4YeHHUE TOJUILIONI0B. JIOCTIKEHNSI CENIeKITNU PaCTeHU, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buoTtexHonorus Kak oOTpacib MNPOU3BOACTBA. ['€HHass WHXKEHEepus. OTambl CO3JIaHHS
pexomOunantHot JIHK u Tpancrenusix opranusmoB. KiierouHas HH>KeHEpus.

Kiterounple KynpTypbl. MUKpPOKIOHaIBHOE pa3MHOKEHHE pacTeHud. KioHupoBaHue
BBICOKOIIPOIYKTUBHBIX  CEIBCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITUUYECKHE
npo6seMbl. MO — reneTnueckn MOIU(DUIIMPOBAHHBIC OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemuor: H.W. BaBunos, .B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHoB.

Tabnuywr u cxemwl: xapta «LIeHTPBI MTPOUCXOXKAECHUS M MHOTO00Opa3usl KyJIbTYPHBIX PacTEHUID,
«IToponpl JIOMalIHUX  KUBOTHBIX», «Copra KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuauzamusny, «Padboter akagemuka M.®D. Banosay, «llomurmmonausy», «OOBEKTb OMOTEXHOJIOTHI,

«Knerounsle KyabTypbl u KJIIOHUpOBaHue», «KoHcTpynpoBanue u
MIEPEHOC F€HOB, XPOMOCOM).

ObopydosaHnue: MYISKU TUIOAOB U KOPHEIUIOJAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

Jlabopamopusie u npakmuueckue paoomaol:

Okckypeusi «OCHOBHBIE METOJABI M JOCTHIKEHHS CENeKIIMM pPAacTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 8. DBosIIOLIHOHHASI OMOJIOTHS

[Ipeanochlnku BOBHUKHOBEHHUS 3BOJIFOIIMOHHOW TEOPUU. DBOIIOLUOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BiusHue 5BOTIOIIMOHHON TEOPHH HAa pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBugerenbcTBa 3BostONMU. [laneoHTonornyeckre: nociaen0BaTeIbHOCTh MOSBIECHUS BUIOB B
MaJI€OHTOJIOTUYECKON JeTONUCH, Tiepexoanble (Gopmbl. buoreorpaduueckue: cXoAcTBO M pazinyune
¢bayH 1 paop MaTepuKkoB U OCTPOBOB.

DOMOpHOTIOTHYECKHEe: CXOACTBA U Pa3Nuyusl SMOPUOHOB pAa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJIOTUYHBIE, PYAUMEHTAPHbIE OpraHbl, aTaBU3MBI.
MounekynsapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHU3MOB  HACJIEICTBEHHOCTH U  OCHOBHBIX
MeTab0IMYECKUX MyTeil Y BCEX OPraHN3MOB.

OpomononHas Teopust Y. JapBuna. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHU3MA. [[BIKyIIMe



CHJIBI 3BOJIOMHM BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MPU  OTPAHUYEHHOCTH
pECYpCcOB, HEOMpENeIEHHAas W3MEHUYMBOCTh, OOph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN O0TOOD).

Cunrernueckast teopust sBosonuu (CTD) m €€ OCHOBHBIE NOJIOKEHUSA. MUKPOIBOIIOIMS.
[Tomymsiuyst Kak eAMHUIIA BUJIA U SBOJIIOLUY.

JBuxkymue cuibl (PakTOpbl) SBOJNIONMHM BUAOB B MPUPOAC. MYyTAMOHHBIA TPOIECC H
KOMOWHATHBHAS N3MEHUUBOCTD. [lomynsiioHHbIe BOJHBI U ipeti reHoB. M305smms 1 MUurpanusi.

EcrectBennblit 0TOOp — Hanpapisromuil haxkTop 3Bosorun. GOpPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OPraHU3MOB  KaK  PE3yJIbTar sBoatonuu.  Ilpumepsl
MPUCTIOCOONICHUH Y OPTaHu3MOB. ApOMOP(O3bI M UANO-aJAITAIIUH.

Bun wu BumooOpasoBanme. Kpurtepum Buma. OcHOBHbIE (HOPMBI  BHI000pA30BAHMS:
reorpaduyeckoe, 3K0JI0rHUECcKOe.

Makpo3BOIOLHS. Dopmbl SBOJIFOLIUU: ¢dunernyeckas, JIMBEPreHTHAs,
KOHBEpreHTHas, napamienbHas. HeodpaTuMocTh 3BOJIIOLNH.

[Ipoucxoxaenue OT  HeCHelHaTU3UPOBAHHBIX IIPEJIKOB. ITporpeccupyromias
crienanu3anus. AfanTuBHas pajuanus.

Hemoncmpayuu:

Iopmpemeur: K. JIunneit, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap, O.
I'exkxens, @. Mromiep, A.H. CeBepiios.

Tabnuywl u cxemwvl: «Pa3BUTHE OpraHUYECKOTO MHUpa Ha 3emie», «3apoAblIN MO3BOHOUYHBIX
KUBOTHBIX», «Apxeontepukcy, «PopMbl O00prObI 3a cyilecTBoBaHUEY, «EcTecTBEHHBIH 0TOOPY,
«MHorooOpa3zue CoOpToB pacTeHui», «MHoOroobpasue mOpOaA IKUBOTHBIX», «llomymsmmmy,
«MyTranuroHHast H3MEHUYHUBOCTEY, «Apomop}o3bi», «Mnmoamanranumy, «Obmras
JeTeHepanns», «JIBrKymue cuibl 3Boaonun», «Kapra- cxema Mapmpyra — myremiectsus Y.
HapBunay, «bopnba 3a cymiectBoBaHuey, «IIpucrnoco0IeHHOCTh OpraHu3MOBY,
«['eorpaduyeckoe  BHUI000pa30BaHUE», « IKOJIOTHUECKOE BHI000pa30BAHHE.

Obopyooeanue: KOJUIEKLUS HACEKOMBIX C Pa3JIMUHBIMU TUIAMU OKpPAacKu, HaOOp IUIOJOB U
ceMsiH, Kosuiekuus «IIpuMepbl 3allUTHBIX NPHUCIOCOONIEHUH Yy >KMBOTHBIX», MOJAEIb «OCHOBHBIE
HalpaBJICHUs JBOJIOLMM», 00bEMHas Mojenb «CTpOeHHE TOJIOBHOIO MO3ra II03BOHOYHBIXY,
buoreorpaduueckas kapra Mupa, KoieKius «@DopMbl COXpPAaHHOCTH HCKOIAEMbIX JKUBOTHBIX M
pacteHuit», Mmozenp anmiuukanus «llepekpéct xpomocom», BiaxkHble mpemnapartsl «Pa3Buthe
HacekoMoro», «Pa3Butue nArymkuw», Mukponpenapar «/[pozoduia» (Hopma, Myrauuu (opMbl
KPBLIBEB U OKPACKHU TeNa).

Jlabopamopuvie u npakmuueckue paoomal:

JIaGopatopHas pabota Ne 8. «CpaBHeHue BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

JlaGopatopHass pabora Ne 9. «Onucanue NPUCIOCOONIEHHOCTH oOpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE W pa3BUTHeE )KM3HH Ha 3emJie

JloHay4uHBIE IPEJCTABIICHUS O 3apOKICHUH )kKM3HU. HaydHbIe rUnoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abMoTeHe3 U MaHcnepMus. XUMHUUYecKas 3BOJIOIMS. AGHOTeHHbIH CHHTE3 OpraHMYeCKHX
BELIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAJIBHOE IOATBEP)KIECHUE XMMHYECKON HBOJIIOLMH.
HauanbHble 3Tansl 6uonorndyeckoit ssomonuu. I'unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHE NPOTOKIETKU. [IepBbie KiieTkn 1 ux sBosronust. opMupoBaHHE OCHOBHBIX
IPYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emue 1o dpaM U nepuonaM. Karapxei. Apxelickas Hu
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ mepuoapl: KeMOPUICKUN, OPIOBUKCKUH, CHITypUICKUH,



JEBOHCKHM, KAMEHHOYI OJIBHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ IEepHOJbl: TPUACOBBIM, IOPCKHUM, MesoBoi. KaliHo30McKas spa u e€
[IEPUOBL: [1aJIEOT€HOBBIN, HEON€HOBBIM, AaHTPOIIOTCHOBBIN. XapaKTepUCTUKA KJIUMarTa u
I€0JIOrHYECKUX npoueccoB.  OCHOBHBIE  3Tambl 3BOJIOLUU PACTUTEIBHOIO M KUBOTHOIO
Mupa. ApoMopdo3bl y paCTeHUH U )KUBOTHBIX.

[losiBneHue, pacuBeT U BBIMUPAHUE FPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpa)xxeHHe 3BOJIOUUU. OCHOBHBIE CHUCTEMATHYECKHE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  4YeJoBeKa. AHTpomoJjiorus Kak Hayka. Pa3BuThe  nOpeacTaBiI€HHNH O
IIPOUCXOXKIACHUN YesloBeKa. MeTonbl n3ydeHus: aHTponoreHe3a. CxoicTBa U pa3inyMsl YelIOBEKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeTIOBeKa.

JBuxymue cuiiel (pakTopbl) aHTponorenesa. HacneacTseHHass U3MEHYMBOCTD U €CTECTBEHHBIN
otOop. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIUM U BETBH HBOJTIOIIMHY YEJIOBEKA: aBCTPATIONUTEKH, YernoBek ymensbiil, UenoBek
npsAMoXoiamui, YenoBek HeaHaepTaiabCkuil, UenoBek pazymHslid. Haxonku MCKOMaeMbIX OCTATKOB,
BpeMsI CYIIECTBOBaHMUsI, 00JIACTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIITME pAChl: €BpOINeEOouHast (eBpa3uiickas), HErpo-
aBCTpaJIONIHAA (3xBaTOpHaNIbHAA), MOHTOJIOUAHAS (a3maTcKo-aMepuKaHCKas). UYeptel
MIPUCTIOCOOIEHHOCTH TpPEACTaBUTEIEH YeIOBEUEeCKUX pac K YCIOBHUSM cyllecTBoBaHUS. EanHcTBO
yenoBedyeckux pac. Kputuka pacuszma.

Hemoncmpayuu:

Ilopmpemuor: ®. Pean, JI. [Tactep, A.U. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabnuyot u cxemul . «BO3HUKHOBEHHE CoJHEYHOM  CHCTEMBEI»,
«Pa3BuTHE OPraHUYECKOTO MUpay, «PacturenbHas KJIETKA,
«KuBoTHas kietka», «lI[pokapuoTnyueckas KIeTKay, «CoBpemeHHast cucrema
OpraHMuYecKoro Mupa», «CpaBHEHHE aHATOMUUYECKUX YEpPT CTPOCHUS YeIOBEKa U YeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKHX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/lpeBHelmue moany, «JpeBaue  Ir0amn», «ITepBbie COBpeMEHHbIE O,
«YenoBedecKkue pacb».

Obopyodosanue: wmynsxxu  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTpaAIOINUTEKA,
MUTEKaHTPOIa, HeaHJepTajblla, KPOMAHbOHIA), CJIENKH WU H300paKeHUsS KaMEHHBIX OpYyIuil
MepBOOBITHOTO 4YeNOBeKa (KaMHU-UOMIEphl, pyoOuia, ckpebia), TeOXpPOHOJOTHMYecKas TalnuIa,
KOJUIeKUIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

Jlabopamopusie u npakmuueckue padomol:

[Ipaktnueckas padora No 3. «M3ydeHue HCKOMAeMbIX OCTAaTKOB PACTCHHN M KUBOTHBIX
B KOJUJIEKLIUSIX».

OKcKypeusi «OBOJIONMS OPraHUYecKoro Mupa Ha 3emie» (B eCTeCTBEHHO-HAy4HBIM WU
KpaeBeIuecKuil My3eil).

Tema 3. Opranu3Msl 1 OKpY:KaloLasi cpeaa

OKoJIorus Kak Hayka. 3a/laud U pa3Aeibl SKOJIOTHHA. MeToapl 3KOJOTHYECKUX MCCIEA0BAHNMN.
DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHA, HAa3€MHO-BO3/YIIIHAs, NIOYBEHHAA,
BHYTPHOPTraHU3MEHHAS.

Okonorndyeckue Qaxrtopsl. Knaccupukamus skonorndyeckux (akropoB: abHMOTHUECKUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.



AbGunotrnueckue GakTopsl: CBET, TEMIIEpPATypa, BIaKHOCTh. DoTonepuoausm. [Ipucrnocodnenus
OpPraHu3MOB K JICHCTBUIO aONOTHYECKHX (PAaKTOPOB. bronornyeckue puTMsl.

buotnueckue akropsl. Buibl OHOTHUECKUX B3aUMOJICHCTBUIN: KOHKYPEHIIHS, XUIIIHUYECTBO,
cumOuo3 u ero ¢opmel. [lapasutusm, Koomepauus, MyTyajau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCANNU3M, HEWTpanu3M. 3HaueHHEe OWOTHYECKHX B3aUMOJICWUCTBUH s
CYLIECTBOBaHMUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU momyasiuuud. OCHOBHBIE TOKAa3aTeNd  MOMYJISIUM:
YHUCJIEHHOCTb, INIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpaLUs. J(MHAMUKa YUCIEHHOCTH
MOMYJISILIUY U €€ PeryIsiusl.

Hemoncmpayuu:

Ilopmpemui: A. T'ymbonbar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwr: xapta «lIpupomnbie 30HBI 3emin», «Cpeabl OOWTaHUS OPTAaHU3MOBY,
«DoTonepuoauzmy», «llonynsuuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYNIALNNA HHPY30pUU-
Typenbkn», «[lumessie nenmy.

Jlabopamopuvie u npakmuyeckue pabomol:

JlaGoparopHas padota Ne 3. «Mopdomorudeckue 0COOEHHOCTH pacTEeHUH 13
Pa3HbIX MECT OOUTAHUSD.

Jlabopatopnast pabota Ne 4. «BnusHue cBeTa Ha POCT M PA3BUTHE UYEPEHKOB KOJIEYCay.

[MpakTaeckas padora Ne 2. «[ToACU€T IMUTOTHOCTH MOMYJISIIIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 11. Coo01iecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI

Coo0mecTBo opranu3MoB — O6uorieHo3. CTpyKTypbl OMOIIeH03a: BUIOBAs, TIPOCTPAHCTBEHHAS,
Tpoduueckas (rnumieBas). Buabi-nomuaanTel. CBsi3u B OHOIICHO3E.

DKOJIOTHYECKHE CHUCTeMBbI (9KocucTtembl). lloHsatme 00 »3KocucTeMe W OHMOTEOICHO3E.
OyHKIHMOHATbHBIE KOMIIOHEHTHI AKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB U MOTOK SHEPTUu B 3kocucTeme. Tpoduueckue (MuiieBbie) ypoBHU 3KocucTeMbl. [lumieBsie
uenu u cetd. OCHOBHBIE TIOKA3aTeNIM YKOCUCTEMBI: Oromacca,

MPOIYKIHS. DKOJOTHMYECKUE MUPAMUJBL: MPOIYKIMH, YUCIEHHOCTH, OmMomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTb, caMOperysanus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCUCTEMBL. ODKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO WJIH
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. Yp6osKOCUCTEMBI.

buonoruueckoe u X0341iCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpaszue kak ¢axtop ycToWuuBocTH 3SKOocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.M. Bepnaackoro o 6uoctepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BelecTBO U ero pynkiuu. OcobeHHocTn Ouocdepsl Kak rao0anbHON SKOCUCTEMBI. JIMHaMHUUYecKoe
paBHOBecue U oOpaTHasi cBsI3b B OHocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XUMHUECKHE LIUKIIbI IEMEHTOB (YTiiepo/a, a30Ta).

3oHasbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYLIH.

UYenoBeuecTBo B Ouochepe 3emnn. AHTPONOTeHHBbIE W3MEHEHUsi B Ouocdepe.

I'moGanbHbIE 3KOJIOTHYECKHE TPOOIEMBI.

CocymecTBoBaHHE NPHPOJBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpaszus Kak OCHOBa
ycroitunBoct Onocgepbl. OCHOBAa pallMOHATIBHOTO YIIPAaBIEHHUS NPUPOJHBIMU pEeCypcaMH U HX
ucnojb3oBaHue. JlocTiwkeHus: 6MOJI0THH U OXpaHa IPUPOIbI.

Hemoncmpayuu:



Hopmpemuor: A.JIx. Tencnu, B.H. Cykaués, B.I1. Bepuanckuii.

Tabauyvr  u cxemvl:  «llumessle  menm», «bBHOIEHO3:  COCTaB U CTPYKTYpay,
«[Ipupomusie coobmectBay, «llemn mnuraHus», «IOKOJOrHMUecKas mnupamuia», «buochepa u
YeN0BEK», «IKOCUCTEMA IIUPOKOIMCTBEHHOIO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «buoleHo3
BOJ0OEMa», «ArpoueHo3», «lIpumepHble aHTpONOreHHbIE BO3ACUCTBUS Ha Npupoay», «Baxkueliiue
WMCTOYHUKU 3arpsi3HEHMs] BO3JlyXa M TPYHTOBBIX Boi», «[louBa — BakHeWIas COCTaBISIOIIAs
onocdeprr», «Dakropsl nerpamanuu mouBy», «llapHUKOBEIH 3hdexT», «DaKTOPHl PaTuOAKTUBHOTO
3arpsi3HEHUs1 Onocdeprl», «O0mas cTpykrypa ouochepsi», «PacnpocTpaHeHue Ku3Hu B Onocdepe»,
«O30HOBEIN 2Kkpan Ouocheps», «KpyroBopor yriepomga B Ouochepe», «KpyroBopor azora B
HIPUPOJIE».

O6opynoBanue: Mojenb-amuMkanus «Tunuunele OMOIEHO3b», Tepbapuil «PacTuTenbHbIE

coo01ecTBay», KoJutekuu «broneHosy, «BpenuTenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIbTYP»,
repOapuy U KOJJIEKLIUU PAaCTEHUI U dKUBOTHBIX, IPUHAJUIEKAIIME K Pa3HBIM AKOJIOTHYECKUM TpyIiaM
onHoro Buaa, Kpacnas kuura Poccuiickoit @enepannn, n300paxeHNst OXpaHIEMbIX BUJOB PaCTEHUHN U

KHUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
1O BUOJIOTUH HA YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHUSA

Cornacho @®I'OC COO ycraHaBiaMBaIOTCS TpeOOBaHHS K pe3ylbTaTaM OCBOEHUS
0oOyyaroUMMuUCs MpOorpaMM CpeIHero oOmiero o0pa3oBaHMS: JUYHOCTHBIM, METANpPEAMETHBIM H
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIbTATbBI

B cTpykType NHMYHOCTHBIX pe€3yJbTaTOB OCBOCHUS IpeAMeTa «bHOJIOTHS» BBIACICHBI
CJIEIYIONINE COCTABJISIONINE: OCO3HAHUE 00YYAIOMIUMHUCS POCCHICKON TPakTaHCKOW HJIGHTUYHOCTH
— TOTOBHOCTM K CaMOPAa3BUTHIO, CaMOCTOSITCIIBHOCTH M CAMOONIPEIEIICHUIO, HATMYNEe MOTUBALUN K
00y4eHHIO OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUH JIMYHOCTH HA OCHOBE
KIIIOYEBBIX LICHHOCTEN M UCTOPUYECKUX  TpaIULIMN pa3sBUTHSA OMOJIOrMYECKOTO 3HAHHA,
TOTOBHOCTb M CIIOCOOHOCTb OOY4YaroLIUXCsl PYKOBOJCTBOBATHCSA B CBOEH AEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKaMHM, MPHUCYLIUMH CHCTEME OHOJIOTHYECKOro 00pa3oBaHMs, HalIU4Me
9KOJIOTHYECKOT0 ITPABOCO3HAHMUS, CIIOCOOHOCTH CTABUTH LIEJU U CTPOUTD )KU3HEHHbBIE TUIaHBbI.

JIN4HOCTHBIE pE3yJIbTaThl OCBOCHMs IpenMera «buonorus» NOCTUTaloTCAB E€OUHCTBE
y4yeOHOIl M BOCHUTATENbHOM JEATEIBbHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH M JYXOBHO- HPABCTBCHHBIMHU ILICHHOCTSMH, INPUHATBIMU B
oOmiecTBe MNpaBWJIaMd M HOPMAaMU TIOBEJCHHUS M CHOCOOCTBYIOT IIpolieccaM CaMOIO3HAHMS,
CaMOBOCIIMTAaHUS U CAMOPA3BUTHUS, pPa3BUTUS BHYTPEHHEH IO3MLMU JIMYHOCTH, IAaTPUOTU3MA,
YB@KEHHA K 3aKOHY M IIPaBONOPSAKY, YEIOBEKY TpyJa M CTaplieMy IIOKOJICHHIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOr0 OTHOLIEHHS K KyJbTYpHOMY HACIEIUIO M TPAUIMSIM MHOTOHAIMOHAIBHOTO
Hapona Poccuiickoit denepanuu, IpUpoae U OKPYKAIOLLIEH cpefe.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMs yueOHOro mnpeamera «bHOJOTHs» HOKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOy4aroImMXcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTpEHHEH
MO3UIMENH JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OPHUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAAULIUOHHBIM LIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACIIMPEHHE XKU3HEHHOTO
OTbITa M OIIBITA AESITEIBHOCTH B IPOLIECCE PEATU3alMU OCHOBHBIX HANpPAaBICHUI BOCIUTATEIBHOU
JESITEIBHOCTH, B TOM UHUCJIE B YaCTH:

1) IpaxKIaHCKOro BOCIMTaHUusA:



COPMHUPOBAHHOCTh ~ TPAKIAHCKOH  MO3UIMM  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 0OIIeCTBa;

OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX MpaB M OOSA3aHHOCTEH, YBaXX€HHUE 3aKOHA W
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATEIBHOCTH MpPH CO3JAaHUM Y4eOHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U NT03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTIPENENATh COOCTBEHHYIO MO3UIUIO MO0 OTHOIIEHUIO K SIBIICHHUSIM COBPEMEHHON
’KH3HH U O0BICHSTE €€;

YMEHHME YYHUTHIBATh B CBOUX AECUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O B3aUMOJIEHCTBUS
JOJIEH ¢ pa3HbIMM YOEXKAECHUSAMHU, KYJIbTYPHBIMU LICHHOCTSIMU U COLMAJIbHBIM TI0JIO’KEHUEM;

FOTOBHOCTb K COTPYJHMYECTBY B TIPOLIECCE COBMECTHOTO BBINOJIHEHUS Y4EOHBIX,
MI03HABATENIbHBIX U HCCIIEOBATENIbCKUX 3a]a4, YBaXXUTEIBHOTO OTHOIIEHUS! K MHEHHUIO ONIOHEHTOB
IIpU 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHMUECKOTO COJIEPIKAHUS;

TFOTOBHOCTh K TYMaHUTAapPHOU U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NMaTPUOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKOW TPAXKTAHCKON HMIEHTUYHOCTH, MATPHOTH3MA, YBOXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepen PoamHOM, ropaocTu 3a CcBOM Kpai, cBor Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOIUIOE W HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuuy;

LIEHHOCTHOE OTHOUIECHHWE K MPUPOJHOMY HACIEAUIO M MAMSATHUKAM MPUPOJbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE OMOJIOTHH,
MMOHUMAaHUs 3HaYeHUs OMOJIOTUH B MO3HAHUH 3aKOHOB MPUPO/IbL, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO

o0111ecTBa;

uaciHas yoexkIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO W 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIHUTAHMS:

OCO3HAHHC OYXOBHBIX HeHHOCTeﬁ pOCCHfICKOFO HapoJa; C(bOpMHpOBaHHOCTB HPAaBCTBCHHOI'O
CO3HaHMHsA, 3THYCCKOI'O ITOBCACHMUS,

CIIOCOOHOCTH OLCHMBATh CUTyalWIO U IIPUHHUMATb OCO3HAHHBIC PCIICHHUA, OPUCHTHPYACH Ha
MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI U [ICHHOCTH,

OCO3HAaHHC JIMYHOT'O BKJIaJida B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[y1uer0;

OTBCTCTBCHHOC OTHOIICHUE K CBOMM POAUTCIIAM, CO3JaHHIO CEMbU Ha OCHOBC OCO3HAHHOI'O
IIPpUHATHUA IIEHHOCTEH CeMENHOM KN3HU B COOTBETCTBHH C TpaIuluAMHU HApOOdOB POCCI/II/I;

4)  >CcTeTHYecKOro BOCIIMTAHMS:

3CTETUYECKOE OTHOLIEHHE K MHUpY, BKIIOYas ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPHYECTBA, CMIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILEHHIA;

TIOHMMaHHE SMOIMOHAILHOTO BO3/IEHCTBHS KHUBON MPUPOJBI U €& HEHHOCTH; TOTOBHOCTh K
CaMOBBIPKEHHIO B PA3HBIX BUIAX MCKYCCTBA, CTPEMIIEHHE TPOSIBIIAT

KauecTBa TBOPYECKOMH JINUHOCTH;

5) ¢pu3nueckoro  BocnuTaHus, (POPMHUPOBAHUS  KYJBTYPbl  3A0POBbS H
3MOLHMOHAJIBHOTO 0J1aroOnoIyYus:

MOHMMaHUE U peau3alys 3J0pOoBOro M 0Oe30macHOro obpasza >XKU3HHU (370pOBOE MUTAHUE,
COOJIIOJICHNE TUTHEHWYECKUX IpaBHJI M HOpPM, COAJTaHCHUPOBAHHBIM PEXHUM 3aHATUH M OTIbIXa,
peryiasipHasi pu3nuecKasi akTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXHMUYECKOMY 3/I0POBBIO;



MMOHUMAaHKE IEHHOCTHU TPABUJI HHIUBUYATHHOTO U KOJIJIEKTUBHOTO 0€30TIaCHOTO TIOBEICHUS B
CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHME TMOCJICICTBUA M HENPUATUS BPEIHBIX NPHUBBIUEK (YIIOTPEOICHHS AIKOTOIIA,
HapKOTUKOB, KypeHHUS1);

6) TPYAOBOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPY/y, OCO3HAHHE IECHHOCTH MacTePCTBA, TPYIOIIO0HE;

TOTOBHOCTh K aKTHBHOW JESATEILHOCTH TEXHOJOTHYECKOW WM COIMATBHOW HAIPABICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH M CAMOCTOSITEIIEHO BBITIOJIHATH TAKYHO IEATEIBHOCTS;

WHTEpEC K pa3uyHbiM cdepaM Tpo(ecCHOHATBLHOW eATSIILHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HECHHBIC TITAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U cCaMOOOPa30BaHUIO HA TIPOTSHKCHUN BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

9KOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHE K NPUPOJIe KaK MCTOYHHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIILIEHUE YPOBHS HSKOJOTMUYECKOM KyJIbTYypbl: TNPUOOPETEHHE OIbITa IUIAHUPOBAHMUS
ITOCTYIIKOB Y OLICHKH UX BO3MOXXHBIX IOCIIEICTBHAMN JUIsl OKPYKAIOIIEH CPEeabL;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh HCII0JIb30BATh MPUOOpETaeMble MPU U3YUYE€HUU OUOJIOTUM 3HAHUS U YMEHHS MPU
pereHur TpoOsieM, CBSI3aHHBIX C PAIlMOHAIBHBIM TPHUPOIOINOIL30BaHUEM (COOIIOIEHNE TPaBUII
IMOBCACHWA B MPUPOJAC, HAIMPABJICHHBIX Ha COXPAHCHUC PAaBHOBCCHUA B DKOCHCTEMAax, OXpaHy BHIO0B,
IKOCUCTeM, Onochepsl);

AKTUBHOE HEMPUITUE NCUCTBUIA, TPUHOCAIIUX BPEll OKPYKAIOLIEeH MPUPOAHON cpeaie, YMEHHUE
MIPOrHO3UPOBATh HEOJIArONPHUATHBIE 3KOJOTHYECKHE MOCIEACTBUS MPEIIPUHUMAEMBbIX NEHCTBUI U
MpeoTBpaIlaTh UX;

HaJIM4YUe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJOTUYECKOW KyJIbTYpbl, OIIbITA
NEeSITeIHOCTH ~ SKOJOTMYECKOW  HANpaBJIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATHCA  HMU B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLUMAJIBbHOM IpakTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) LHEHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha AUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOW M UYHUTATENbCKOW KYJIbTYPbl KaK CpEACTBA B3aMMOJCHCTBUS
MEXY JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHue crenuuKkd OHOJOTHMH KaK HayKd, OCO3HaHus e€ ponu B (GOPMUPOBAHUU
palMOHATBHOIO HAayYHOI'O MBIIIJIEHUS, CO3/IaHUM IIEJIOCTHOTO MpPEJICTaBlIeHUsT 00 OKpyXKaroleM
MHUpE KaK O €IMHCTBE IPUPO/IbI, YelI0BeKa U OOIIECTBa, B O3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodaeM coXpaHeHHsI IPUPOTHOIO PaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH /ISl COBPEMEHHOM IIMBUIIM3AIMU: 00ECTI€YeHHsT HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/laHHE NEePCHEKTUBHBIX OHMOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHbIe TPoOJIeMbl pa3BUTHS YEJIOBEYECTBA, IOMCKA ITyTel BBIX0/1a U3 TI100aTIBHBIX SKOJIOTHYECKHX
npobseM u obecreueHus Mepexoia K YCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBLHOMY HCIIOJIb30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYE€HUM OMOJIOTMYECKUMX 3HAHUU B IeNAX MOBBIMIEHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-HAay4YHOH TpPaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKUHOHAIHHON



IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OHOJIOTHH;

MOHUMAaHHUE CYIITHOCTH METOJIOB IIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIOJB30BATh IMOJIydaeMble 3HAHUS IS aHAIW3a U OOBSCHEHMS SIBICHUM OKPYKAIOIIETO MHpa U
MIPOUCXOIAIINX B HEM U3MEHEHHI, yMEHUE JieTIaTh 000CHOBAHHBIC 3aKIIOUEHHS] HA OCHOBE HayYHBIX
(akTOB M HMEIOMIMXCA JAHHBIX C IIEJIBIO MOIYYEHHs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATENIFHO MCIOIb30BaTh OMOIOTNYECKUE 3HAHUS ISl PELICHUs IpoOieM B
peabHBIX KU3HEHHBIX CHUTYallUsX;

OCO3HAHHME IEHHOCTH HAYYHOH JEeATeNbHOCTH, TOTOBHOCTb OCYIIECTBIISITh NPOCKTHYIO U
MCCIIEI0BATENILCKYIO JESITeIbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTbH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY

MMOJIYYCHHIO HOBBIX 3HAHMH 110 OMOJIOTMH B COOTBETCTBHU C KU3HEHHBIMHA HOTp€6HOCT$IMI/I.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHUS Y4eOHOTO TmpeaMera «bBHONOTHS» BKIIOYAOT:
3HaYUMBbIC I (OPMHPOBAHHSI ~ MHUPOBO33PCHHS  OOYYAIONIUXCS  MEKIUCITUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIE TIOHSATHS, OTPAKAIONIUE ICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
CHeM(pUKY METOJIOB TO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SIBJICHUE, TTPOIIECC, CUCTEMAa, HAyIHBIN (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCIIeIOBaHUE,

HaOIIOJICHUE, W3MEPEHHe, OJKCIEPUMEHT W JpPYTHUX), YHHBEpcaJbHbIC yUeOHBIE JICHCTBHUSA
(mo3HaBarenbHblE, KOMMYHHKAaTUBHBIC, PETYJIATHBHBIC), oOecrmeunBaroniye (GopMUpPOBAHUE
(YHKIIMOHATFHON TPaMOTHOCTH M COIMAJIBHOW KOMIICTCHIIMM OOy4alolmuXxcsi, CIOCOOHOCTh
oOyuaronuxcs HCMIOJIb30BaTh OCBOCHHBIE MEXKIUCLUMILIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWUS U
YHUBEpCalIbHbIC YUeOHbBIC JCHCTBUS B MIO3HABATEIHLHON M COIMATBLHON MPAKTHKE.

ITo3HaBaTe/IbHbIEe YHUBEpPCAJbHbIE y4eOHbIe NeidCTBHS

Ba3oBble Joruyeckue aelcTrBus:

CaMOCTOSITENIBHO  (popMyNIHpOBaTh W  aKTyaJlM3UpoOBaTh MpoOieMy, paccMaTpuBarh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh MPU OCBOCHUM 3HAHWUN MPUEMBI JIOTMYECKOTO MBIILICHUS (aHAIM3a, CUHTE3a,
CpaBHEHU, Kilaccupukaiuu, 0000IIeHH S ), pACKPBIBATH CMBICIT OMOJIOTUUECKHUX MOHATHH (BBIICISATD UX
XapaKTepHble MPU3HAKHU, YCTAHABINBATDH CBSI3U C IPYTUMH MOHATHIMU);

OTIPEICIIATh LEH AEATEIbHOCTH, 3aaBasi MapaMeTphl U KPUTEPUU UX JOCTUKECHHS], COOTHOCHUTD
PE3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU EJISAMU;

UCIO0JIb30BaTh OMOJIOTUYECKUE TIOHSITHS 17151 00BbsICHEHUS (DAKTOB U SIBJICHUHN KUBOI MPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTHBHBIC, JCAyKTHBHbIC, 110 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TMPOTHBOPEUHsT B PacCMATPUBAEMBIX SIBICHUSIX, (DOPMYIHpOBATh BBIBOIBI U
3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJENbHBIE CpEACTBA MJS TPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHWH B H3y4aeMbIX OHOJIOTMUECKUX OOBEKTax, a TaKkKe MPOTUBOPEUYUIl pazHOTO poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(DOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh MJIAH pElIeHUS MPOOJIEeMbl ¢ YU4ETOM aHallM3a UMEIONIUXCS MaTepHalbHBIX U
HEMaTepUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YIBTATOB IEJISIM, OIIEHUBATh
PUCKH TIOCTIEACTBUIA NEATENLHOCTH;

KOOPJIMHUPOBATH M BBIMIOJNHATH pPa0OTy B  YCIOBUAX pEATBHOTO, BHUPTYaJbHOTO U



KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEATHBHOE MBIIUICHUE ITPU PEIICHNUH )KU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciieoBaTe/IbCKUeE AeiicCTBUS:

BIIQJICTh HAaBBIKAMH y4EOHO-UCCIIEOBATEIILCKOH U TIPOCKTHOW JEATEIHHOCTH, HABBIKAMU
pasperieHus MpooOJeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CAaMOCTOSATENBHOMY IIOHMCKY METOJIOB
pEIICHUS MPAKTUICCKHX 33124, IPUMEHECHHUIO PA3IMYHBIX METOJIOB IIO3HAHMUS;

WCIIOJIb30BAaTh Pa3lIUYHbIC BUIBl JCATCIHOCTH TI0 IMOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
HMHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUCOHBIX CHUTYAIIHMSIX, B TOM YHCJIC IIPH CO3JaHUN
Y4eOHBIX M COIUATBHBIX TPOCKTOB;

(dbopMHpOBATh HAYYHBIM THIT MBIIUICHUS, BJIAJCTh HAYYHOH TEPMHHOJIOTHEH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (POPMYyIHUpPOBaTH COOCTBEHHBIC 3aJayll B 0OpA30BATEIbLHOW JACSITEIIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITH TPHYNHHO-CJICICTBEHHBIC CBS3H M aKTYaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh TUTIOTE3Y €&
pelIeHHs, HAXOJUTh apryMEHTHI JIIsl J0Ka3aTelhCTBAa CBOMX YTBEP)KJICHUH, 3a/aBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIC B XOJI¢ PEUICHHS 3aJIa4H PE3yabTaThl, KDUTHUECKN OIICHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIlHsSIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBJISTh II€JICHANIPABICHHBIM TOUCK TIEPEHOCAa CPEACTB M CIHOCOOOB JIEHUCTBHUS B
poheCcCHOHANBHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B TO3HABATENIBHYIO M MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0JacTei;

BBIJIBUTaTh HOBBIE UJIEH, MTPEAIAraTh OpUruHaJIbHbIE MTOXOAbI U PELICHHUS, CTAaBUTh POOIEMBI U
3aJ1auu, JOIMYyCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

Pa6ora c undgopmanmeii:

OPUEHTHPOBATHCS B PA3IIUYHBIX UCTOUHHKAX HH(POpMAIUK (TeKCTe yueOHOTo MocoOusl, HAy4HO-
MOMYJISIPHOM JTUTepaType, OMOJIOTHUYECKUX CIOBAPSAX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B llHTepHeTe), aHANU3UPOBaTh HHPOPMAIUIO PA3IMYHBIX BUIOB U (GOPM MPECTABICHUS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTH U HEPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl U NPUMEHATh pa3iUyHble METOJAbl TpHU TIOUCKE U OTOOpe
Oouosnoruueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1ad4;

NpHOOpeTaTh OMBIT HUCHOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOUPATh ONITUMAJIbHYIO (JOPMY MpeACTaBICHUS OMOIOTHYECKOM HHPOPMAITIH
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe);

MCI0JIb30BaTh HAYUHBIH S3bIK B KAY€CTBE CPEACTBA MPU paboTe ¢ OMoIoTnYeckoil HHPOpPMAaIIHEe:
MPUMEHSITh XUMHYECKHe, (U3MYECKMe U MaTeMaTH4yecKhe 3HaKd ¢ CHUMBOJIBI, (DOPMYIIBI,
ab0peBHaTypy, HOMEHKIATYpPY, UCIIOJIb30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA
HaTrJITHOCTH;

BIIIETh HABBIKAMU PACMO3HABAHMs U 3aIIUTHI HH(MOPMALNK, HHPOPMAIIMOHHONW 0E€30MacCHOCTH
JTUYHOCTH.

KoMMmyHuKkaTuBHBIE YHHBepcaJbHble y4eOHbIe IelcTBHUSA
Oo0wmenne:
OCYILIECTBIISITh KOMMYHHUKAIlMU BO BceX cdepax >KWU3HHM, AKTUBHO Yy4YaCTBOBATh B JUAJIOre



WIA JUCKYCCHM MO CYHIECTBY OOCYXJTaeMoW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJEHHUS OTHOCUTEIIBHO BBIIIOJIHEHUS NpPEUIaraeéMoil  3ajauyd, Y4UThIBaTb HMHTEPECHl U
COTJIaCOBAHHOCTD MO3ULUHI APYrMX YYACTHUKOB AUAJIOra WIH TUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpPEICTBA OOLICHHs, MOHUMATh 3HAUYEHHE COIMAJIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYallUd, yMETh CMSATYaTh KOH(IMKTBI M BECTH
IIEPETOBOPHI;

BJIIETh PA3JIMYHBIMU CIIOCOOAMU OOLLEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS JIPYTUX
JIOCH, TPOSIBIATH YBAKUTEIBHOE OTHOUICHME K COOECEHWKY U B KOPPEKTHOH (opme
(bopMyTHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB.
CoBMecTHasl 1eITEJIbHOCTD:

MMOHUMATb U UCIIOJIb30BaTh IPEUMYLIECTBA KOMaHIHOM U MHAMBUAYAIbHOM pabOThl IPU pelIeHUN
Ouonornyeckoi mpoOneMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHSI TPYIIOBBIX (OpM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjieHa KOJUIEKTHBA;

MIPUHUMATD 1I€JTM COBMECTHOM N1€ATENbHOCTH, OPraHU30BbIBATH U KOOPIAUHUPOBATH ACUCTBUS 110
€€ NOCTH)KEHHIO: COCTABJIAThH IUIAH JACWCTBUM, pacHpeleisaTh POJIU C YYETOM MHEHUN Y4YaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KAa4e€CTBO CBOETr0 BKJIAJla U KaXKJOT0 y4aCTHHKA KOMaHJbl B OOIMI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeiaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJAEU C NO3ULUM HOBHU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHYECKOE MOBENCHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpPaXKEHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHble YHUBepCaJibHbIe y4eOHbIe /1eiiCTBUA
Camoopranuszanus:

UCIOJb30BaTh OMOJOrMYECKHE 3HAHMS JUIA BBIABJICHUS MPOOJIEM M MX PELICHUS B KU3HEHHBIX
U Y4eOHBIX CUTYaIHSIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMH IEJIEBbI€ U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUSAX M IOCTYIKax IO OTHOLIEHUIO K JKUBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY>KAOILUX;

CaMOCTOSTEJIBHO OCYILECTBIIAThH MIO3HABATENbHYIO JE€STEIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTh
1 GOpMyIUpoOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaATEIbHOM JEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIIEHUS MpoOJeMbl ¢ Y4ETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYALIHsIM;
paclIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOW SPYIUIMM B Pa3HbIX 00dacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIH yPOBEHb.

CaMOKOHTPOJIB:

JaBaThb OLIEHKY HOBBIM CHUTyallWsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH

COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIQJICTh HABBIKAMHU MO3HABATEIBHOM pe(ieKCHH KaK OCO3HAHMs COBEpLIACMBIX JEHCTBUN U
MBICTMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHWH, MCIIOJIB30BaTh MPUEMBI pedieKCuu JUis
OLICHKH CUTYalllH, BIOOPA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKECHUIO; IPUHUMATh MOTHBBI
Y apryMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTAaTOB ACATEIbHOCTH.

IIpunsiTHe ceds1 U APYrux:

IIPUHUMATD ce0s, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATH MOTUBBI ¥ ApI'YMEHTHI JPYTUX [IPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH; IPU3HABATH CBOE
IPaBo M IPaBo JPYrUX Ha OLINOKH;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATH MUP C TTO3HUIIMU APYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTrHble pe3ynbTaThl ocBoeHHsl mporpamMMel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduyeckue aias ydyeOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U
CrocoObl  NEHWCTBUH 1O  OCBOEHHUIO, HMHTEPHpPETAlMud U MPeoOpa3OBaHUIO 3HAHUM, BUIbI
JEATENBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHWS W TPUMEHEHHIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYallUsIX, a TAaK)Ke€ B PEAbHBIX XHU3HEHHBIX CHUTYAIMsX, CBS3aHHBIX C Owosoruedl. B mporpamme

MPEAMETHBIC PE3YJIbTAThI MPEACTABICHBI 10 TOaM OOYyUCHHUS.

IIpenmeTHbIe pe3yJbTAaThl 0CBOEHHS Y4eOHOT0 nMpeaMeTa « BHOJIOTHs» TOJDKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHMA O MECT€ U pPOJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa U
HAay4YHOTO MHPOBO33PEHHS, O BKJIAJl€ POCCHICKUX U 3apyOeKHBIX y4EHBIX- OHOJIOTOB B pa3BUTHE
O6uosnoruu, QyHKIIMOHAIBLHOM rPaMOTHOCTH 4YeJIOBEeKa JJIsl pelIeHUs )KU3HEHHBIX 3a/1aY;

YMEHHE pacKpbIBaTh COJAEp)KaHHE OHOJOTMYECKMX TEPMUHOB M TOHSTHI: KU3Hb, KIIETKA,
opraHusmM, MeTaboju3M (0OMEH BEIIECTB W IMPEBpAIICHUE DHEPTHU), TOMEOCTa3 (CamMOoperyssius),
YpOBHEBasi OpraHu3alysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PEIPOIYKIHS), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT ¥ PA3BUTHUE; BUI, TOMYIISIIHSL, T€HO(DOH I, SBOJIOLHS, ABHKYIIUE CUIIbI ((PaKTOPHI)
SBOJIIOIMH, TPUCIIOCOOIIEHHOCTh OpPraHU3MOB, BHJI000pa3oBaHME, HSKOJOTHYECKHE (DaKTOPBHI,
9KOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LIEMU MUTAHUs, DKOJIOTHYEeCKas MHUpaMHJa,
ouoreoreHo3, buocdepa;

yMEHHME H3JaraThb Ouojorudeckue Tteopuu (KIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJdbHasl JIOTMa MOJIEKYJISIpHON OHoJjoruu, ’BostonoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsl SBOJIIOLKH), 3aKkoHbI M 3akoHOMepHoctd (I. Mengens, T. Moprana, H.. Baswuiosa,
3apopiiieBoro cxoactea K.M. bapa, depenoBaHusi TIIaBHBIX HaIlpaBICHUH W MYyTEH HBOJIIOLMU
A.H. CesepuoBa, yuenus o 6uochepe B.M. BepHaackoro) u ydenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKACHUS KyIbTYpHBIX  pacteHuii H.M. BaBuioBa), omnpeneniarb TpaHUIBl  UX
MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHME BJaJeTh METOJaMHM HAy4YHOTO TIO3HAHHWA B OHOJIOTHHU: HAONIOJEHUE U OMHCAHUE
KUBBIX CUCTEM, MTPOIIECCOB U SBICHUI, OpraHu3alus U MpoBeAeHNEe OMOIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBI)KCHUE TUTIOTE3bI, BHISBIICHUE 3aBUCHMOCTH MEXIY UCCIIEyeMbIMU BEIMUYMHAMU, OOBSICHEHHE
MOJIyYEHHBIX PE3YNIbTaTOB, UCIOJB30BAHHBIX HAYYHBIX TIOHSITHHA, TEOpUHA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH MOTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M JYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHA BEIIECTB U



MpPEeBpAIlEHUs] PHEPTUU B KIETKe, (POTOCHMHTE3a, IUIACTHUECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3Aa, MUTO34a, Meﬁ03a, OIINIOAOTBOPCHUA, PA3MHOXKCHUSA, HHIAWMBUAYAJIBHOTO Pa3BUTHUA
opraHusma (OHTOT€He3);

YMCHHC BBIACIIATL CYHICCTBCHHBLIC ITPU3HAKU CTPOCHHA 6I/IOJIOI‘I/I‘-I€CKI/IX 00BEKTOB: BUIOB,
MOMYJISIUI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOLIEHO30B U 3KOCHCTEM, 0COOEHHOCTH
MPOIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa, BHA000pa30BaHMS,
MIPUCIIOCOOJICHHOCTH OPraHW3MOB, JIEHCTBHUS IKOJOTHYCCKUX (DAKTOPOB HA OpPraHW3MBI, IMEepeHoca
BCIICCTB M IIOTOKA SHEPTHU B OSKOCHUCTECMAX, AHTPOIOTICHHBIX W3MEHEHHII B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKHIX IIUKIOB B Onocdepe;

YMCHHUC TMPUMCHATH IOJYYCHHBIC 3HAHHWA JIA O6’I)$ICHCHI/I$I OMOJIOTUYECKUX mponeccoB u
fIBJ'ICHI/II\/'I, IJId MIPUHATUA TTPAKTHUYCCKUX peHIeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HU C ICJIBIO obecrnieueHust
0€30TaCHOCTH CBOETO 3JIOPOBBSI M 3[I0POBBSI OKPYKAIOIMIUX JIIOJCH, COOIIOACHUSI HOPM TPaMOTHOTO
MOBEJICHUsI B OKpYXalolled MPUPOJHON cpele, MOHUMaHHe HEOOXOJUMOCTH HCHOJIb30BaHUs
JOCTHUXKEHUHM COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUH U1 PallMOHAIBHOTO IPUPOJIOTIONb30BaAHUS;

YMCHHUC peIlaTh 3JICMCHTAPHBIC TCHCTUUCCKUEC 3a1a4 Ha MOHO- U I[I/IFI/I6pI/II[H0€ CKpCUINBAHUEC,
CIICTITICHHOE HacJieI0OBaHUE, COCTABJISITh CXEeMbl MOHOTHOPHIHOTO CKPEIIUBAHMS JIJISI TIPEICKA3aHUS
HACJIE/IOBaHUS TPH3HAKOB y OPraHU3MOB, COCTaBJIATH CXEMBI TEPEHOCA BEIIECTB M DHEPIHH B
9KOCHCTEeMaXx (LIeTH MUTaHUs);

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U IPaKTUUECKUEe paboThl, COOII0IaTh MpaBUia Mpu paboTte ¢
y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OIIEHHBAThb M HWHTEPIPETUPOBaTh WHGPOPMAIUI0 OUOJIOTUYECKOTO
CoJIepKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS M3 PA3IUYHBIX UICTOYHUKOB (CPEICTBA MAaCCOBOM
nH(pOopMalUY, HAYYHO-TIOMYJIIPHBIE MaTepHAaJIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEI0OBAaHUN B
OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH, paccMaTpuBaTh TJI00aJbHBIE SKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/]aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 000011asi OMOIOTUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUHWHBIN annapat OMOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 Kuace
Ne HaumenoBanue KomnuectBo OCHOBHBIE BUJIBI IEATEIHHOCTHU
/1 paszesoB U TEM 4acoB [IporpamMmMHOe conepkaHKe o0yuaronmxcs

yqe6Horo npeamMceTa

Tema 1. BuoJiorusi Kak HayKa
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broorus B cuctreMe
HayK

MeToabI II03HAHUS
PKUBOU ITPUPOIBI

bronorus kak Hayka. CBsi3u
OHOJIOTHH C OOIIECTBEHHBIMHU,
TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMHU HayKaMH,
bunocodueit, pemurueid, STUKOMH,
DCTETUKOU U IIpaBoM. Poib
ouronorun

OHOJOTUYECKUX HAYK.
Vlemoncmpavwuu:

[ lopmpemuwi: Y. [lapBun, I'.
Mennens, H. K. Konbos, JIx.
Yotcon u @. Kpuk. Tabauysr u
cxemol: «MeToabl TO3HAHUS
PKHUBOM MPUPOIBDY

IMeTo bl II03HAHUS JKUBOU
MPUPOIbI (HAOIIOICHUE,
PKCIIEPUMEHT, OTIMCaHNE,
M3MepeHue, KiaccuuKanus,
MOJIETUPOBAHNE, CTATUCTUYECKAS
00paboTKa JaHHBIX).
Vlemoncmpavwuu:

Tabauywl u cxemwvi: «MeTOIBI
[MO3HAHUS )KUBOU TIPUPOJIBD».
VlabopamopHhule u npaKkmuueckue
pabomut:

[MpaxTuueckas padota Ne 1.
«Hcronb3oBaHNe pa3TuYHbIX
METO/I0B IIPU U3YUYEHUU
OHOJIOTHYECKUX 0OBEKTOBY

PackpbIBaTh COAEpIKaHKE
TEPMHUHOB U MOHATUI: HAYYHOE
MHPOBO33pEHUE, HAYYHAas
KapTHHA MUPA, HAYYHBIH METO/,
FUI0TE3a, TEOPUS], METOIbI
MCCIIEI0OBAHMSL.
XapakTepru30BaTh OMOJIOTHIO KaK

B (opMHpOBaHMM COBPEMEHHOMHAYKY, €€ MECTO U POJIb CPEIU
Hay4yHOU KapTuHbI Mupa. CucTeMaipyrux

CCTECTBEHHBIX HaYK.
[TepeunciaTh pa3aeibl OHOJIOTHH
B COOTBETCTBHE C OOBEKTaMHU
M3y4YECHUSI.

HaspiBaTh BaskHEMIIME OTpACIU
OMOJIOTMYECKUX 3HAHUN U
3aJlayu, CTOSIIIHUE ITepPe]]
ouomorueii XXI B.

PackpbIBaTh coaepKaHue
TEPMUHOB U MIOHITHI: HAYYHBIN
METOJI, METOIBI HCCIICAOBAHMS.
XapakTepu30BaTh OCHOBHBIE
METOIBI

MO3HAHUS YKUBOU TIPUPO/IBI:
HaOIIOACHNUE, SKCTIEPUMEHT,
OTIMCaHue, N3MEpEHNe,
Kiaccuukanus,
MOJICTUPOBAHNE, CTATUCTHYCCKAS
00paboTKa TaHHBIX

IMToro gacos 110 TeMe

1

Tema 2. J)KuBble cHCTEMbI M HX OPraHU3al A

2.1

bronornueckue
CHUCTEMBI, TPOLIECCHI U
WX U3Y4YECHUE

1

PKuBbie cucTemMbl (OMOCHUCTEMBI)
KaK MpeaMeT U3y4eHusi OMOJIOTUH.
OTiHUYue )KUBBIX CHCTEM

0T HEOPraHUYECKON MPUPOIBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

'YpoBHU OpraHu3anui OMOCHCTEM:
MOJIEKYJISIPHBIH, OpraHOUTHO-
KJIETOYHBII, OPraHU3MEHHBIH,
MOTYNSIIMOHHO-BHUIOBOH,
BKOCHUCTEMHBI# (O10-
reOLEHOTUYECKHUH ), OOChepHBIH.
Hayku, nzyyarorue OnoCHUCTEMBI
Ha pa3HBIX YPOBHSX OpraHU3aI[uU

PackpbIBaTh COepKAHKE
TEPMHUHOB U IIOHATHI: CHCTEMA,
OHoJIOrnYecKas

CHCTEMA, DJIEMEHTBI CHCTEMBI,
CTPYKTYypa OMOCHCTEMBI,
CBOICTBA KUBBIX CHUCTEM, OOMEH
BEIIECTB, PA3MHOKEHHE, POCT,
pa3BUTHE, HACIEACTBEHHOCTD,
M3MEHYUBOCTb, Pa3ApaKHUMOCTh,
HHEPr03aBUCUMOCTb, YPOBHHU
OpraHu3aluy KU3HU
(Ouocuctem).

XapakTepu30BaTh MPHUHIIUTIBI
OpraHu3aIui OUOCUCTEM:
OTKPBITOCTh, BHICOKAS
YIIOPSI0YEHHOCTb,
CaMOPETYJISIIIHSI, HEPAPXUIHOCTD.




. lemoncmpavuu:

Tabauywl u cxemvi: «OCHOBHBIC
[IPU3HAKU XKU3HN», «YPOBHU
OpraHu3anuy KUBOU IPUPOIBD).
Mogens monexkynst JTHK

[TepeuncnaTs yHUBEpCaIbHBIC
CBOMCTBA KMBOI'0: €AUHCTBO
XUMHAYECKOTO

COCTaBa, pa3apaxuMOCTh,
ITBIDKEHHE,

rOMEOCTa3, POCT U Pa3BUTHE,
HACJICICTBCHHOCTD,
M3MEHUYMBOCTD, YBOIIOLIHS
(mpucnocobseHue

K U3MCHSIOIIMMCSI YCIIOBHUSIM).
[TpuBOIUTH IPUMEPBI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIud U
CpaBHHUBATH MPOSIBIICHUS CBOHCTB
PKUBOTO HA PA3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE
MPOIIECCHI, TPOTEKAIOITUE B
orocHucTeMax:

0OMEH BELIECTB U MpEeBpallleHNe
BHEPTUH, CAMOBOCIIPOU3BE/ICHHE,
CaMOPETYJISIIIHS, Pa3BUTHE.
CoOmronaTh ipaBuiIa 6€peKHOTO
OTHOIICHHSI K KHBOW TTPHPO/IE

IToro 4acos 1mo TeMe

1

Tema 3. XUMHUYECKHUHA COCTAB

H CTPOCHUE KIIETKHA

3.1 [Xumuueckuii cocTas
KJIeTKU. Boga u
MHUHEPaJIbHBIE COJTH

XUMUYECKUI COCTAB KIIETKH.
IXUMUYECKUE AIEMEHTHI:
IMaKpOAJIEMEHTBI, MUKPOJJIEMEHTBHI.
Bonma u MuHepanbHBIC BEIIECTBA.
DYHKIIUN BOJIbI © MHHEPATBHBIX
BeriecTB B kiieTke. [lomnep:xanue
OCMOTHYECKOTO OajaHca.
Vlemoncmpawuu:

V[uaepammol: «Pacnpenenenue
XMMHUYECKHX DJICMEHTOB B
HS)KUBOM MPUPOJIC»,
«Pacnipeienenrne XuMUIECKHX
PIIEMEHTOB B KUBOUW IIPUPOICH.
Tabauyvl u cxemol.
«Ileproauyeckas Tadbiua
XUMHYECKHX AJIEMEHTOBY,
«CTpOEHHEMOJIEKYNBI BOJIbD)

PackpbIBaTh coaepxkaHue
TEPMHUHOB U MOHSATHUI: SJIEMEHTHI-
OUOTeHBI, MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTbI; MUHEPAJIbHbIE
BELIECTBA, MOJIEKYIIa

BOJIbI KaK TUTIOJIb, BOJIOPOIHbIE
CBS3H; TUAPOUIbHBIEC U
ruapodoOHbIe

BEIIECTBA.

Jloka3pIBaTh €IUHCTBO
BIIEMEHTHOT'O COCTaBa KaK OJTHO
M3 CBOMCTB JKUBOTO.
PacripenensiTb XuMU4eCKHe
BIIEMEHTBI

[0 rpynnam B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO
MpPEACTABUTENHCTBA B
OpraHu3Me; XapakTepu30BaTh
POJIb OTAEIBbHBIX 3JIEMEHTOB.

BBISBIATE CBSI3b MEXKAY
COCTaBOM,

CTPOCHHUEM MOJIEKYJIbI
XUMUYECKOTO COEAMHEHHS U €T
(YHKIUSIMU B KJIETKE

IIToro 4acoB MO TeEME




3.2

benku. CoctaB u
CTpoeHue OeIKOB
DepMeHTHI —
OHOJIOTUICCKHE
KaTaJTu3aToOPbI

benku. CoctaB u cTpoeHHE OEIKOB.
IAMUHOKHUCIIOTBl — MOHOMEPBI
0enkoB. HezaMeHnMbIe U 3aMEHUMBIC
AMUHOKHCIIOThl. AMUHOKHUCIOTHBIN
COCTaB. YPOBHM CTPYKTYpBI
0EIKOBOM MOJIEKYJIbI (IIEPBUYHAS,
BTOpHYHAS, TPETUIHAS U
METBEPTUYHAS CTPYKTYpa).
XUMHUYEeCKHEe CBOMCTBA OCIIKOB.

buonornueckue GyHKIIUNU OEIKOB.
Vlemoncmpavwuu:

Tabauywvl u cxemvt: «CTpoeHHE
MOJIEKYJIBI OEIKay.

ObopyoosaHue: CBETOBOI
MHKPOCKOTI,

MHKPOITPETIapaThI

DepMeHThI — OMOJIOTUYECKUE
KaTaJTu3aTOpPHI.

Ctpoenue GpepMeHTa: aKTHBHBII
[EHTpP, CyOCTpaTHAs CIEIU(DUIHOCTb.
KodepmenTs. Buramunsl.

OTtnnansi GepMEHTOB

0T HEOPTaHUYECKUX KaTalIn3aTOPOB.
Vlemoncmpawuu:
Tabnuyst u  cxemvl:
dbepmeHTay.
Obopyoosanue: 000pyIOBaHUE IS
[pOBeICHUs HaOJIOICHUH,
M3MEpEeHUH, SKCIIEPUMEHTOB.
VlabopamopHhule u npakmuueckue
pabomut:

UlaGopaTopnast pabota Ne 1.
«3yueHne KaTamuTUIeCKOn
AKTUBHOCTH ()epMEHTOB (Ha IpUMepe
AMUITa3bl

«CtpoeHue

PackpeiBaTh cofepxaHue TEPMUHOB U
MOHSTHI: O€JIKH, IOJUMEPDI, MOHOMEDHI,
AMUHOKHUCIIOTHI, IENTH/IHAS CBA3b,
MOJIMIIENTH L, ACHATypaLusl.
XapakTepr30BaTh OCJIKHM KaK KJacc
OPraHUYECKUX COCIMHEHU;
KJIACCU(UIIMPOBATH UX IO CTPOCHUIO
(rnoOynspHbIe B (GUOPUIUIIPHBIC OCTIKN),
[EPEYUCIIATh U XapaKTepU30BaTh
(yHKIIMM OEJIKOB

PackpbiBaTh cofepxaHue TEPMUHOB U
MOHITHI: PEPMEHTBI, AKTUBHBIN LIEHTP,
cyOcTpaTHas Crienu(PUIHOCTD,
KO(epMeHTHI, OEIKU-aKTUBATOPHI U
0EeTKU-MHTUOUTOPBI.

'Yka3bIBaTh OTIINYUS (PEpMEHTOB

OT HEOPTraHUUYECKUX KaTaJI3aTOPOB.
OOBACHATH pOJib GEPMEHTOB

B (D YHKIIMOHMPOBAHHUH KUBBIX CUCTEM, B
MPOMBIIIJIEHHOCTH, B MEJTUIIUHE,

B [TOBCCIHEBHOHN XM3HU YEJIOBEKA.

I KaTaJ'IaBBI) »




3.3  [YriueBopl. 'YTi1eBobl: MOHOCAXapHibl (I1H0K03a, prbo3a u [PackpeiBaTh cofepKaHle TEPMUHOB U
UMM BT ne3okcuprb03a), Aucaxapuanl (caxaposa, MOHSTUIN: YTIIEBOIbI, MOHOCAXaPHUJIbI,
ITaKTO3a) U NoJIMcaxapuabl (Kpaxmall, TJIIMKOTEH, [iucaxapu/bl, IoIMcaxapuibl, TIOK03a,
[IEJUTE0JI03). pubo03a, ne3okcuprdo3a, caxaposa,
brosnornyeckne GyHKIMHU yriieBoAoB. JIMnuIbL: [1akT03a, MaabTO3a, LEJLI0I03a
TPUTITALEPUABI, POCHOTUITHIBI, CTEPOUIBIL. (kneTyaTka), Kpaxmall, TJIMKOTEH;
IMaapodmibHO-THIPO(GOOHBIE CBOWCTBA. ITUIUIBI, TPUTIULEpUIbl (KUPBI, Maciia),
bronorunueckre GyHKIUH JTUITHIOB. (bochonunuabl, CTEPOUIBL.
CpaBHEHUE YIJIEBOJOB, OEJIKOB U JIMIIUJOB KaK [XapaKTepru30BaTh YIIIEBOIbI, JIUTTH BT
MCTOYHUKOB SHEPrUu. Jemoncmpayuu: KaK KJ1acCOpraHMYECKUX COETMHEHUM.
Tabnuywl u cxemvl. «YTIEBOIB, KnaccupuuupoBars yriaeBoabl 1
«JIunuaen. ITUIHU/IBI 110 CTPOSHUIO; MEPEUUCIIATh
Obopyoosanue: 060pya0BaHKE s TpoBeAeHHs(PYHKINK YIIIEBOJIOB U JIUTIHIOB.
HaOJII0ICHUH, CxemaTHuecku U300paxarb CTPOEHHE
M3MEPEHUH, SKCIIEPUMEHTOB MOJIEKYJI yTJICBOIOB, JIMIIMJOB
3.4 |HykneuHoBbIE Hyxknennossie kucnotsl: JJHKu PHK. PackpbIBaTh Co/iepKaHNE TEPMUHOB U
kucoTe. ATD Hyxneotuasl — MOHOMEPHI HYKJIEMHOBBIX MOHITHI: 1€30KCUPUOOHYKIIEHHOBAS
kucnoT. Crpoenue u ¢pynkuuu J{HK. Crpoenue kucnora (JJHK), pubonyknennonas
n pynkuun PHK. AT®: ctpoenne u pynkuun. kuciora (PHK), nykneorun,
Vlemoncmpayuu: MOJIMHYKJICOTUAHAS LIETIb
[Topmpemui: JIx. Yorcon, ®@. Kpuk, M. (TOTMHYKJIEOTHT), KOMILIEMEHTAPHOCTb,
Yunkunc, P. ®paHxinH. ¢dbynkuuu JJHK (xpanenue u nepenaua
Tabnuybl u cxembvl: HACJIEICTBEHHOU NH(OPMALINK); BUABI
«Hyxnennossie kucnotsr; JTHK, PHK (nH]OpMAaIMOHHAS, TPAHCTIOPTHAS,
«buocunTes 6enka», «CTpOCHHE MOJIEKYITBI prGocoManbHast); aneHo3uHTpHdochaT
ATDy. (AT®), MakpOIPruvecKas CBssb.
ObopyoosaHue: CBETOBOM MUKPOCKOTI, XapaKTepu3upoOBaTh HyKICHHOBHIC
MHUKPOIIPCTIApATHI KHUCJIOTHI KaK XUMHUYECKHUE COSTUHEHUS U
HOCHUTEIN HAaCIEACTBEHHOMN
nHpopMaIUH.
OTMe4aTb 0COOEHHOCTH CTPOCHUS
MOJIEKYJ HyKJIenHOBBIX KucaoT (JJHK,
PHK) u AT®.
CxemaTH4ecKu n300pakaTh CTPOCHHE
HYKJIEOTHI0B, MOJIEKYJI HYKJIIEHHOBBIX
kucinot, ATD
3.5 [McTopus u [{uTonorus — Hayka o kietke. Knetounas PackpeiBaTh cofiepKaHre TEPMHUHOB U
METO b Teopus — MPUMEP B3aUMOICHCTBUS UACH U MOHITHIA: KIIETKA, [IUTOJIOTHS,
M3yueHHs (hakTOB B HAYYHOM TMO3HAHUU. METOIbI [PACKpBIBATh COAECPHKAHUE MOJIOKEHUN
CTETKIL M3y4eHUs KIEeTKU. Jemoncmpayuu: KJIETOUHOU Teopuu. Ilepeunciares n
KieTounast Ilopmpemur: A. JleBenryk, P. I'yk, T. [lIBanH, [xapakTepH30BaTh OCHOBHBIE METOIbI
reopHs M. lIneiinen, K. bap, P. ]?I/IpXOB. M3Yy4eHUs KIETKH: (IPUTOTOBICHUE
Kietxa ObopydosaHue: CBETOBON MHKPOCKOTI, CpE30B, OKpAIlNBAHHUE,

KaK CJIOCTHAaA
PKHBas CUCTEMA

MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX
MOAKTEPHATIBHBIX KJIETOK; PUCYHKH C
MUKpodoTOrpagusiMu KIETOK, MOJTy4SHHBIE C
[TOMOILBIO CBETOBOTO U 3JIEKTPOHHOTO
MHKpOCKOIa

MUKPOCKOTIMPOBAHUE,
HeHTpudyrupoBaHue, KyJIbTHBUPOBAHUE
KJIETOK U TKaHEH)

PackpbIBaTh coJiepKaHNE TEPMUHOB U
MOHITHIA: KIETKH (9yKapHOTHUYECKa,

HpOKapI/IOTI/ILICCKaH), IIasMaTndcCKasn




Knerka kak neioctHasi )kuBas cucrema. Oomue
MPU3HAKU KJIETOK: 3aMKHYTasl Hapy)KHasl
MeMOpana, monekyiasl JJHK kak renernyeckuit
ammapar, cucreMa cuHTe3a Oenka. Tursl
KJIETOK: DYKapHMOTHUYECKasl ¥ IPOKAPUOTHYUECKASL.
Oco0eHHOCTH CTPOEHUS IPOKAPHUOTHUECKON
KJIETKU.

Knerounast crenka 6akrepuii. CtpoeHue
PYKapUOTHYECKOU KIeTKU. OCHOBHBIE OTINYUS
PacTUTENFHON, KUBOTHOW M TPHOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpPbI — KJIIETOYHAS
CTEHKA, TTTMKOKAJTUKC, UX (PYHKIUH.
[Mna3maTudeckas MmemOpaHa, €€ CBOMCTBA

M QyHKIIMH

Vlemoncmpavwuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. [lIBanH,
M. Ineitnen, K. bap, P. Bupxos.

Tabauywvl u cxemvi: «CTpoeHue
PYKAPUOTHYECKOU KIETKH», «CTpoeHne
PKHUBOTHOM KJIETKN», «CTpoeHue
[PACTUTENBHON KIIETKN», «CTpOeHHE
MPOKAPUOTHUUECKOHN KIETKI.

ObopyoosaHue: CBETOBOW MUKPOCKOTI,
MUKpOTpEnapaTbl paCTUTEIbHBIX,

PKUBOTHBIX U OAKTEPUAIbHBIX KIIETOK

MeMOpaHa (Tu1a3majieMma),
[JIMKOKAJIMKC, TPAHCTIOPT BEIIECTB
(macCUBHBIN, aKTUBHBIN ), YHIOIIUTO3
(paromuTo3, MUHONKTO3), SK30IUTO3,
KJICTOYHAsI

CTCHKA, HYKJICOU]I.

CpaBHUBATh MEXIy COOOH
DYKAPHUOTHYECKUE U TIPOKAPUOTUIECKUE
KJICTKH; OTMEYaTh CXOJACTBO U Pa3IIHUus]
B CTPOEHUU KJIETOK OaKTepui,
PKUBOTHBIX, PACTEHHH U TpHOOB

3.6

Ctpoenue
PYKaApUOTUIECKO
M KJIETKU

[{uTomnazma 1 ee OpraHou/IbI.
OnnomeMOpanHbIe opraHou bl KiaeTku: JIIC,
anmapat [ 0J1bKH, TM30COMBI.
[ToyaBTOHOMHBIE OPTaHOUIbI KIICTKH:
MHUTOXOHJIPUH, TUTACTHIBI.

[TpoucxoxaeHne MUTOXOHIPUI U TUTACTH/I.
IBUIbI miacTum,.

HememOpaHHbBIE OpraHOMIBI KJICTKH:
pUOOCOMBI, KJICTOYHBIN IIEHTP,
[EHTPUOIH, PECHUYKH, KTyTUKH. DYHKITUN
OPraHOUIOB KJICTKH.

IBxaroueHus.

S1Ipo — perynaTopHbIN LHEHTP KIETKH.
CtpoeHue siapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMaTHH, AJIPBIIIKO.
XpoMocoMmbl. TpaHCTIOPT BELLIECTB B KJIETKE.

PackpbIBaTh co/Iep)KaHNEe TEPMUHOB U
MOHSATHUH: IIUTOTIIA3Ma, OPTaHOHIBI,
hHAoMIa3mMaTudeckascets (DI1C),
anmapat [ oJ1bIDKH, JTM30COMBI, BAaKYOJIb,
MUTOXOH/IPHH, TUTACTHIbI
(XJIOPOTLIACTBI, XPOMOILIACTHI,
NEHKOIIIIACTHI ), PUOOCOMBI,
MUKPOTPYOOUKH, KICTOUHBIN IICHTP
(LIeHTpOCcOMa), pECHUYKH,

PKI'YTUKH, BKJIFOUCHUS, S/IPO, sepHas
000JI0YKa, KapuoIia3mMa, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YYKAPUOTHUECKOM
KJICTKH 10 U300paKCHUSIM U

Ha MUKpOIpenaparax;
KJIacCU(UIIMPOBATh OPraHOU/IbI B
3aBHCUMOCTH OT 0COOEHHOCTEH nX
cTpoeHus (oqHOMEeMOpaHHbIE,
IByMeMOpaHHbIe, HeMeMOpaHHBIE);




V[emoncmpavyuu:

lopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. nelinen, K. bap, P. Bupxos.
Tabnuywl u cxemol: «CTpoeHue
PYKapUOTHYECKOU KIEeTKN», «CTpoeHHe
PKUBOTHOM KJIETKN», «CTpoeHHe
PaCTUTENBHOM KIETKN», «CTpoeHUe
MPOKAPUOTUYECKOU KIETKHY,

«Ctpoenue sipa kietkn». Obopydosanue:
CBETOBOM MHKPOCKOII, MUKPOIIpENapaTsl
[PACTUTEHHBIX U )KUBOTHBIX KJIETOK.
VIabopamopnvie u npakmuueckue
padomeut:

UlaboparopHas padota Ne 2. «M3ydeHne
CTPOEHHS KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHil 01 MUKPOCKOIIOM Ha TOTOBBIX
MHKpOTIpenapaTax U UX OIHMCAHUE)»

OTHCHIBATh (PYHKIIUHU Ka’K0TO
OpraHou/a B KJIETKE.

X apaKTepu30BaTh KIETOYHOE PO
KaK MECTO XpaHEHUs, Iepeadn
(yIBOEHHE XpOMOCOM) U peaTn3aluu
(TpPaHCKPUIILIMS) HACIEICTBEHHOM
MH(OPMAaLIUU KIETKH.

[Tepeuucnars 1 ONUCHIBATh
KOMITOHEHTHI si/ipa ¥ UX QYHKLUU;
CxemMaTH4HO U300pakaTh CTPOCHHE
PACTUTEILHOUN U 5KUBOTHOM KIJIETKH.
O0BACHATH OMOJIOTUYECKOE 3HAUECHHE
TPAHCIIOPTA BELIECTB B KJIETKE

M Toro yacoB o TeMe

6

Tema

4, KuzHenesaTeJbHOCTDh KJICTKH

4.1

(OOMEH BEIIECTB.
IImacTuueckuit
o0OMmen. DoTocHHTES.

X eMOCHHTE3

1

(OOMEH BeILECTB, HJIM META00JIH3M.
AccUMUITATIHS (TUTACTUYECKU 0OMEH) 1
IMUCCUMUIIALINSA (PHEPTETUYECKUIN

0OMEH) — JIB€ CTOPOHBI €UHOTO Tpoliecca
MeTabonu3Mma. Poyib 3aKOHOB COXpaHEHHUS
BEILIECTBA U SHEPTUU

B MOHMMaHUU MeTabosn3Ma. Tumbel ooMeHa
BEIIECTB: aBTOTPO(HBIN U TreTepoTPOPHBIil.
Pons QgepMeHTOB B OOMEHE BEIIECTB H
MpEeBpalllEHUd  SHEPrUM B KIETKE.
DOTOCUHTE3.

CBetoBas 1 TeMHOBast (pa3bl hoTOCHHTE3A.
Peakunu Gpotocunreza. PPEeKTUBHOCTD
(boTocuHTE3A.

BHaueHue GOoTOCHHTE3a AJIS )KU3HU HA
Bemue. BnusiHue ycinoBuii cpeapl

Ha (POTOCHUHTE3 U CIIOCOOBI MOBBILIECHUS €T0
MPOIYKTUBHOCTHU y KYJIBTYPHBIX PACTCHHUH.
XeMocrHTe3. XeMOCHHTE3UPYIOITIE
0akTepuu. 3HaYCHHE XeMOCHUHTE3a IS
PKU3HU Ha 3eMJIe.

V[emoncmpavyuu:

Ilopmpemui: K. A. Tumupsizes.

Tabauyst u cxemol. «XJIOPOTLIACTY,
«DOTOCHHTE3»

PackppIBaTh coJiepyKaHUE TEPMUHOB U
[TOHSTUN: 0OMEH BEIIECTB U
MpeBpaIieHue SHePTHH (METaboIM3M),
ACCUMMIISLINSL, TUTACTUYECKHIT 0OMeH,
MMCCUMMJIISILINS, DHEPTeTHUECKUN
oOMeH, ¢poTocuHTe3, PoTONH3,
(bochoprmpoBaHue, IEPESHOCUNK
[IPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (POTOCUHTES, TPOLECCHI,
MPOTEKAIOIIKE B CBETOBOM U
TEMHOBOH (haze.

BEISBISTS NPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEXKTy MOTJIOIIEHUEM
COJIHEYHON YHEPTHH XJIOPODUIIIOM U
cuHTE30M MoJiekysn ATO.
CpaBHUBATH UCXOTHBIC BEIIECTBA,
KOHEYHbIE MPOJYKTHI U YCIOBHS
[POTEKaHUs PEaKUi CBETOBOM U
TEMHOBOM (ha3bl POTOCUHTERA;
CpaBHUBaTh (POTOCHUHTE3 U
xemMocHHTe3. OLeHUBATh 3HAUEHUE
(boToCHMHTE3a M XEMOCHUHTE3a IS
PKU3HU Ha 3emJie




4.2 DHEPreTUUECKUIl JHEpreTUYecKrii 0OMEH B KIIETKE. PackpbIBaTh CONEPKAHNE TEPMUHOB U
oOMeH Paciuernienue BenecTs, BbIICICHUE U MOHATHUI: SHEPTETHUECKUI 0OMEH,
AKKYMYJIMPOBAHHUE SHEPTUU B KIIETKE. [JINKOJIN3, MOJIOUHOKHUCIIOE
JTarnbl SHEPreTUIeCKOro oOMeHa. OpOKEeHHE, CTUPTOBOE OPOIKCHHE,
['mukosmn3. bposxeHuen ero BUbI. OHOJIOTYECKOE OKHUCIIEHUE,
KucnopoaHoe okucieHue, Uil KIETOYHOE [KIETOYHOE JbIXaHUE, TUCCUMWIIALINS,
neixanue. OKUCIUTENbHOE (bepmeHT.
dbochopumpoBanue. IPGEKTUBHOCTL  [XapaKTepH30BaTh 0OMEH BEIECTB U
PHEPreTHIECKOro OOMeHa. MpeBpalIeHUE SHEPTUU (METa00TH3M)
Vlemoncmpayuu: KaK OJTHO UX CBOMCTB >KUBOTO.
Tabauysl u cxemol: «TunpimuTaHus», [Tepeuncnarb 0cCOOEHHOCTH
«MeTtaboauzm», « MUTOXOHAPUS, MIACTUYECKOTO U SHEPIE€TUYECKOTO
«OHEpreTHYecKnii 0OMeH» 0OMEHa B KJIETKE; yCTaHaBJIUBATh
B3alMOCBSI3b MEK/1y HUMHU.
Pasznuyarh TUIIBI OOMEHA BEILIECTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTpoHBII.
OnuceIBaTh TAIbI YHEPTETUYECKOTO
oOMeHa (IO ArO TOBUTEIBHBIMH,
0ECKUCIOPOTHBIN, KHCIOPOIHBIN)
M CpaBHMBATh UX MEXIY COOOil.
X apaKkTepu30BaTh peaKIUN
[JIMKOJIN3a, OPOKEHUs, KIIETOYHOTO
NBIXaHUS; BBIABIISATH IPUUMHHO-
CJIEZICTBEHHBIE
CBSI3U MEXKY TIIMKOJIU30M,
KJIETOYHBIM JbIXaHUEM U CUHTE30M
MoJiekya AT®. CpaBHuBaTh
ph(HEKTUBHOCTD OECKUCIOPOTHOTO 1
KHCJIOPOJAHOTO 3TaroB
4.3-4.4 |brnocunres Oenka Peakiiuy MaTpuyHOIrO CHHTE3a. PackpbIBaTh coiepKaHNE TEPMUHOB U

['eneTnyeckas napopmarus u JTHK.
Peanu3zainus reHeTH4YeCKOM
nH(bOpMaIMU B KJIeTKe. | eHeTnueckuii
KO/l M€ro CBOMcTBA. TpaHCKpUIuus —
Matpuunblii cuHTe3 PHK. Tpancnsius —
OrocuHTe3 OenKa. DTanbl TPAHCISIHH.
KonupoBanue aMuHOKHCIIOT. Poiib
pubocomMB 6uocuHTE3E OenKa.
VIemoncmpavyuu:

[ lopmpemuwi: H.K. Konbp1oB.

Tabauyst u cxemol: «Ctpoenue JJHK»,
«CtpoeHne U GyHKIIMOHUPOBAHUE TeHAY,
«CuHte3 Oenkay, «Pemmukanus JTHK»,
«[ 'eHeTHYEeCKHI KOII».

ObopydosaHue: MOJENU- aNITUTMKAITUU
«Y nBoenne JJHK u Tpanckpumnuus»,
«buocuHTe3 OemKa

MOHATHUM: TE€H, TC€HETUYECKHH KOJI,
MaTpUYHBIA CUHTE3, TPAHCKPUIIIIHUS,
TpPaHCIIALMS, KOJOH, aHTUKOIOH,
pubocoMa, IeHTpaIbHas J0TMa,
MOJIEKYJISIpHAsi OMOJIOTHUSI.
Onpenensth CBOMCTBA
FEHETUYECKOTO KOJa (TPUILIICTHOCTD,
0JTHO3HAYHOCTb, BBIPOKJIECHHOCTD,
YHUBEPCAJIbHOCTb,
HEMepEeKPhIBAEMOCTD,
HEMPEPBHIBHOCTD). ONUCHIBATh ATalbl
pean3anuu HacaeACTBEHHOM
MH(GOpPMAIINH B KIIETKE.

CpaBHUBATh pPEeaKIIUU MATPUUYHOTO
cunrezamosiekyn PHK u Genka B
KJIICTKE




45 |Hekmerounsie popmbl 1 |Hexnerounsie GOPMBI JKU3HU — BUPYCEL PackpbIBaTh coepKaHUE TEPMUHOB U

PKU3HU — BUPYCBI VcTopust OTKpBITUSL BUPYCOB [OHSTHI: BUPYC, BUPYCOJIOTHS,
(. . ViBanoBckwmit). OcoOeHHOCTH Karicu, 6akrepuodar, BUpyc
CTPOCHUS M KU3HEHHOTO IIMKJIa BUPYCOB. MMMYyHOAeduuunTa yenoBeka (BUY),
bakrepuodaru. bonesnu pacreHuii, OHKOT€HHBIE BUPYCBL.
PKUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIE X apaKkTepu30BaTh BUPYCHI KaK
BrUpycamu. Bupyc unmmyHnonedunnra HEKJIETOYHYIO (OpMY KU3HH;
uyenoseka (BUY) — Bo3oyautens CIIM/{a. jocoOeHHOCTH CTpOCHUS U
OOpaTHast TPAaHCKPUIILMS, pEBEPTa3a U PKU3HEICATCIILHOCTH BHPYCOB.
uHTerpasa. [Ipodunakruka OnuceIBaTh )KU3HEHHBIN LUK
[pacpOCTpaHEHUsI BUPYCHBIX BHPYCOB UMMYHOIC(HUIINTA
3200J1eBaHMUIA. Yes0BEKa; pa3inyaTh Ha pUCYHKaX
lemoncmpayuu: BTM ((Bupyc TabauHoi
Ilopmpemur: J1. . VIBaHOBCKHIA. Mo3anku), bakrepuodar, BHY.
Tabnuyst u cxemvi: «BUPYCHI», O60CHOBBIBaTh U COOIOAATH MEPHI
«baxTteprnodarm»; «CtpoeHue u MpOQHIAKTHKN pacrpoCTpaHCHIA
PKU3HEHHBIN 1k Bupyca CITN/a, BUPYCHBIX 3a0071eBaHNi
Gaxreprodaray. (pecriupaTopHEbIE, xcejzynqu&)) -aﬂ

KHILIEYHbIE, KJIEHIEBON sHIehanuT
Obopyoosanue: moaenb ctpykrypsl JJHK; BT (1)e’I<uI/1$[I)H 1 ’
MarHUTHAas MO/IENTb-allTlIMKAIIS
«CTpOEHHE KIIETKHI
MToro gacos 1o TeMe 5

Tema 5. PasMHoO:KeHHe W MHAUBHMAYAJIbHOE Pa3BUTHE OPraHM3MOB

5.1

DKW3HEHHBIN UK
KieTku. [lenenue
KJIeTKH. MuTO3

1

KireTOUHBII UK, UITH >KU3HESHHBIN ITUKIT
kietku. MaTepdaza u MuTo3.
[Ipouecchl, mpoTekaroire B UHTepdase.
Pernmukanus — peakius MaTpUYHOTO
cunre3a [JHK. Ctpoenune xpoMmocom.
XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JMII0MIHBIA M TalljIou IHBIA
XpPOMOCOMHBIE HAOOPbI. XpOMaTH/IBI.
[{uTONMOrMYecKue OCHOBBI Pa3MHOXKEHUS U
WHAUBUAYAIbHOTO Pa3BUTHS
Oopranu3MoB. [lenieHne KJIeTKU — MUTO3.
Craguu murtosa. [Iponeccsl,
MPOUCXOSIINE HA PA3HBIX CTAAUIX
MUTO3a. buonornyeckuii cMbica MUTO3a.
[IporpammupyemMas ruOeb KISTKH —

AIIOIITO3.

PackppiBaTh cosiepkaHre TEPMUHOB U
IMOHSTHM : KJICTOYHBIH ITHKII,
mHTepdasa, peayruKaims,
XpOMOCOMa, KapUOTHII, TaTUIOUTHBIMH,
ITUTUTOMTHBIN XPOMOCOMHBIN Ha00p,
XPOMATH/IbI; MUTO3 €T0 CTAJIUU:
mpodasa, meradasa, anadasa,
renodasa.

OnrchIBaTh KU3HECHHBIN ITUKIT
KJICTKH; TICPEUUCIIAT U
XapaKTEpHU30BaTh IEPUOIbI
KJIETOYHOTO IMKJIa, CPAaBHUBATh MX
MEX 1y COOOM.

OIUCHIBaTh CTPOCHUE XPOMOCOM,
KapHUOTHIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHUBATH CTAJMH MUTO3A.
Pasnuyath Ha MUKpOTIpenaparax




Vlemoncmpavuuu:
Tabauywvl u cxemwvl: «KIeTOUHBIN UK,
«Perumkanus [JTHK», «Ctpoenue

XPOMOCOMBI», «KMHUTO03»; MarHuTHast

MO JIeJTb-alIIHKAIH «J{eneHne KIeTKu;
moaens JIHK.

ObopyoosaHue: CBETOBOM MUKPOCKOIT U
MuKponpenapat «KaprnokuHes B KJIeTKax
KOPEIIKA JTyKay.

VlabopamopHhbie u npakmuueckue paoomol:
JlaboparopHas pabota Ne 3.

«HaOnroieHre MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX

MUKPOITpErapaTax»

M PUCYHKAX cTaJuu MUTO3a. PackpsiBaTh
01 OJOTUYECKUI CMBICIT MUTO3a

5.2

DopMmbI
[Pa3MHOKEHH S
OpraHu3MOB
Meiio3

DopMBbI pa3MHOKEHUST OPTaHU3MOB:
0ecII0JI0€ U ITOJI0BOE.

Bupl 6ecriosioro pa3MHOKEHUS: JCICHHE
HaJABOE U ITOYKOBAHUE OJHO-

1 MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHueE,
BET€TaTUBHOE PA3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB,
ero 3HaUCHHE

IITSICETICKITHH.

[TosioBO€ pa3MHOKEHUE, ETOOTIIMYUS OT
OeCIoI0ro.

VIemoncmpauuu: Tabauywvl u cxemol:
«DopMBI pa3MHOKEHUSI OPTAHU3MOBY,
«/IBOMIHOE OTIJIOIOTBOPEHHE Y IIBETKOBBIX
[pacTeHu», «JleneHue KIeTku OaKTepumny,
«BereratuBHOE pa3MHOXKEHUE PACTCHUI,
«CTpoeHHE MOJIOBBIX KIETOK»
Meiioz. Cramuu  Melio3a.
MPOUCXOSIINE  HA  CTaAMSIX
IloBeneHre XpoOMOCOM B MEHO3E.
Kpoccunrosep. buosiornyeckuii cMbici 1
3HaUCHHE MeHo3a.

VIemoncmpayuu:

Tabnuywl u cxemvl: «JleIeHUE KIICTKU,
«Meiio3».

Obopydosanue: monens JIHK; maruutHas
MO JICTh-aIILINKAIHAS

«JleneHne KISTKI

[Tpoueccsl,
Meno3a.

PackpbiBaTh coqiep:kaHre TEPMUHOB U
MOHSTHI: pa3MHOKEHHE, KJIOH, TI0JIOBbIE
KJIETKU (TaMeThl), THIeKIIeTKa,
CIIEpMAaTO30M/]1, 3UT0Ta, JIeJIEHUue HaJIBOE,
MOYKOBAHWE, CIIOPYJISAIIHS,
(dbparmeHTarus,

BEreTaTUBHOE PA3MHOKEHUE, CEMEHHOE
pa3MHOKEHUE, OTIbUICHUE, IBOHHOE
OTUIOIOTBOPEHUE, MTOJIOBBIE JKEE3bl,
CEMEHHUKH, SIMYHUKH, OTIIOI0TBOPEHHE
(Hapy>XHOE, BHYTPEHHEE).
XapaKkTepu3oBaTh 0COOEHHOCTH

M 3HaYeHHE OECIOJIOTO U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHUS.

Boiaenste BUbI OECIIONI0Tr0
[Pa3MHO>KEHUS; BBISIBIISITH B3AUMOCBSI3H
Mex 1y hopMaMu U criocodbaMu
Pa3MHOEHUs, U UX OUOJIOTUYECKUM
BHAYCHUEM.

Bnaners mpuémMamu BereTaTUBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX PACTEHUN
(Ha mpUMepe KOMHATHBIX).
XapaKTepu30BaTh MOJIOBBIC KIETKU:
STATIEKIICTKHU, CTIEPMAaTO30U/Ibl; BBISBIISTh
0COOCHHOCTH MX CTPOCHUS

PackpriBaTh copepkaHle TEPMUHOB U
IMOHATUI: MEN03, KOHBIOTaLUs
XPOMOCOM, TEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, F'aMETBHI.

XapakTepu3oBaTh MEH03 Kak criocoo
KJIETOYHOTO JICJICHUSI; ONUCHIBATh MEHUO03
MO CTaJusIM; CPAaBHUBATH CTAJIMU Mei03a
1 MUTO3a. Pa3nnyath Ha pUCyHKax
CTaJlu MeH03a; pacKpbIBaTh
OH1OJIOTHYECKOE 3HAUCHHE

Meno3a




5.3 |O6pazoBanue u
Pa3BUTHE MOJIOBBIX
KJIETOK.
On1010TBOpPEHNE
MuauBuyansHOE
pa3BUTHE
OpraHU3MOB

["ameTorenes — npouecc 00pa3oBaHus
[MOJIOBBIX KJIETOK Y )KUBOTHBIX.
[ToJioBBIE XKeEE3bl: CEMEHHUKHU U
stmaHuKd. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT
(cepmato3ou, AULEKIeTKA) —
CIIEpMaTOreHes3 u

oorene3. OCOOEHHOCTH CTPOSHUS
SIMIEKJIETOK U CIIEPMAaTO30MI0B.
OnnonorBopenue. [lapreHorenes.
Vlemoncmpavwuu:

Tabauysl u cxemol.: «Ilpsamoe u
HenpsiMoe pa3BuTue», «l'amerorenes

Y MIIEKOTIMTAIOIIUX U YETTOBEKAY.
Obopyoosanue: MOJENbh MeTaha3HOU
XPOMOCOMBI, MUKPOCKOIT,
MuKporpernapaThbl «CriepMaTo30u/IbI
MJIEKOIIMTAIONIETO», «SIHIeKIeTKa
MJIEKOITUTAIOILIET 0.

Vlabopamopnsle u npakmuueckue
padoomui:

JlaGopaTopuas padota Ne 4. «3yuenne
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3).
OMOpPHOHATBHOE Pa3BUTHE
(3MOproreHes). DTarbl SMOPUOHAITEHOTO
[PA3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, racTpyssus, OpraHoreHes.
[TocTamMOpHroHanbHOE pa3BUTHE. THUIIBI
OCTIMOPHUOHAIBHOTO Pa3BUTHSL:
MpsMOE, HE MPsMOe (JIMUMHOYHOE).
Bnusinue cpepl Ha pa3BUTHE
OpraHu3MoB; (GaKTOPbI, CIOCOOHBIC
BBI3bIBATh BPOKJIEHHBIE YPOJICTBA.
Poct u pa3Butue pacrenuil. OHTOreHe3
[[BETKOBOTO PACTEHUsI: CTPOCHUE
CEMEHH, CTaJIUN PA3BUTHUSL.
VIemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHBIE CTATUU
oHTOreHesa», «I[Ipsmoe u Henpsimoe
[pa3BUTHEY, «J|BOITHOE OTIIOJOTBOPEHUE
Y IIBETKOBBIX PaCTEHUII»

PackpeiBaTh cofiepKaHHe TCPMUHOB U
[MOHSATUIA: TAMETOI€HE3, CIIEPMATOIEHES,
0OT'€HE3, CIIEPMATO30HU]I, aKPOCOMA,
STIATICKIIETKA, TIOJIIPHBIC TEIbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMeToreHe3a y JKHBOTHBIX H  €T0
CTa/INY; TIOJIOBBIC KJICTKH KUBOTHBIX U]
OTIMCHIBATH TIPOIECC MX PA3BUTHSL.
CpaBHUBATH CIIEPMATOTCHE3 U OOTCHE3.
OnuceIBaTh OIUIOAOTBOPEHHUE,
OHOJIOTUYECKOE 3HAUCHHE
OTLIOTIOTBOPEHUSI

PackpbiBaTh copiepKaHUe TCPMUHOB U
MOHSTUI: OHTOTEHE3, SMOPHUOTEHE3,
BUTOTa, IpoOJIeHre, 0J1aCTOMEPHI,
Mopya, Oactyna, 01acToreNb,
racTpysia, HeMpysa, OpraHoTeHe3;
3apOJIBIIIEBEIC JINCTKU: SKTOIepMa,
Me30/IepMa, SHTOIepMa;
MOCTIMOPHOHAIBHOE Pa3BUTHE:
MpsiMOe W HenpsiMoe (JIMIMHOYHOE);
MeTamop(o3, Meracropa,
MUKPOCTIOpa, MBUILIIEBOE 3EPHO,
CIIEPMUHU, 3aPOJIBIIIEBbII MEIIOK,
ITBOMTHOE OTLIIOJJIOTBOPEHUE.
OnpenensiTh 3Tanbl SMOPHOHATIBLHOTO
[Pa3BUTHS XOPAOBBIX HA CXeMaxX U
MpernapaTax 1 OMUCHIBATH MPOLIECCHI,
MPOUCXOSIINE Ha KaXI0M JTarle.
CpaBHUBATH MIEPUOJIbI OHTOT'CHE3A;
MPsIMOE U HENPSIMOE (JINYMHOYHOE)
MOCTIMOPHUOHAIBHOE Pa3BUTHE,
3apO/IbIIIN YeJIOBEKa U IPYTUX
XOPJOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTUS C MEeTaMOP(HO30M;
OTPHULIATEILHOE BIMSHHIE aJIKOTOJIs,
HUKOTHHA U JPYTUX TePATOTeHHBIX
(hakTOpOB Ha pa3BUTHE 3apO/IbIIlIa
YeoBeKa.

OnuceIBaTh IPOLECC ABONHOTO

OILJIOAOTBOPEHUS Y IBETKOBBIX
aCTEeHUN

IIToro yacoB 1o TeMe




Tema 6. HacaeacTBeHHOCTh H H3MEHYHBOCTh OpraHu3smMoB

6.1

['eHeTnka — Hayka

0 HACJIEZICTBEHHOCTH
1 U3MEHUYUBOCTH
3aKOHOMEPHOCTH
HaCJIeI0BaHUS
MPU3HAKOB.
MoHoTuOpUIHOE
CKpEIIMBaHHE

1

[Tpeamer u 3agaun renetuku. Posip
IIUTOJIOTUU U SMOPUOJIOTUN B CTAHOBJICHUH
reHeThuku. Bxian

[POCCUHCKUX U 3apyOeKHBIX YUECHBIX B
[pa3BUTHE TEHETUKU. METO Il TeHETUKHI
(rnOpUI0IOrUIECKHI,
[IUTOTCHETUYECKU M, MOJICKYJISIPHO-
FEHETHYECKU).

OCHOBHBIE TEHETHUECKHUE TIOHSITHSI.
["eHeTHMYECKas CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpeluBanuil. Jemoncmpayuu:
[ lopmpemuwi: I'. Mennens, T. Mopran, H.
M. BaBunos, C. C. YeTBepHKOB,

H. B. Tumodees-Pecockuii.
ObopyoosaHue: MOCIb- ANTUTAKALIAS
«MOHOTHOPUTHOE CKPEIIUBAHUEY,
repbapuii «I'0pox MoceBHOW»
3aKOHOMEPHOCTH HACIIEIOBAHUS
MPU3HAKOB, YCTAHOBJICHHBIE

[". Menxenem. MoHOTHOpHIHOE
CKpelllMBaHNe. 3aKOHETMHO00pa3us
ruOpuA0B NepBoro nokosenus. [Ipasuio
IMOMHHHUPOBaHMS. 3aKOH pacIleIICHUS
MPU3HAKOB. [ MMoTE3a YUCTOTHI FaMeT.

[TomHOEGW HEMOJHOE JOMHUHHPOBAHHUE.
Vlemoncmpauuu:

[ lopmpemuwi: I". MeHi€Mb.

Tabauywvl u cxemvi: «MOHOTHOPUTHOE
CKpEITUBAHKE U €r0 [IUTOreHETHIECKas
OCHOBAa», «3aKOH pacUICIJICHUS U €ro
[UTOTCHETUYECKasi OCHOBA», «3aKOH
MUCTOTHI TAMET.

Obopyoosanue:

MO/JIETH-aNIUIMKAIui « MOHOTHOPHTHOE
CKpeniuBanuey, «HemomHnoe
IMOMUHUpPOBaHUEY, TepOapuii «I'opox
TMTOCEBHOW»

PackppiBaTh cofepKaHie TEPMUHOB U
[OHSTHUI: T€H, TEHOM, [€HOTHII,
(beHOTUII, XPOMOCOMBI, aJIJIEJIbHBIE
reHbl (aJ1esn), FOMO3UI0Ta,
FETEPO3UroTa, JOMUHAHTHBIN
npu3HakK (TeH), pelecCUBHbIN
npu3HaK (reH), YucTast JIMHUS,
rUOpU/I.

[lepeuncnaTs U XapakTepu30BaTh
METO/1bl T€HETHKU:
rUOPUI0IOTTIECKUH,
[UTOT€HETUYECKHUH, MOJIEKYJIIPHO-
FeHETUYECKUI; JOMUHAHTHBIE U
PELIECCUBHBIE IIPU3HAKU PACTEHUN U
PKUBOTHBIX.

[Tonp30BaThCS TEHETUYECKOMN
TEPMUHOJIOTEN M CUMBOJIMKOW ISt
BaNyCH TeHOTUIMYECKUX CXEM
CKpELUBaHUS

PackpriBaTh cofepxaHie TEPMUHOB
M TIOHSITUIA: MOHOTHOpUTHOE
CKpelinBaHue, (HEeHOTHITHYECKUE
[PYIIbI, THOPUIOJIOTUYECKUN METO/,
YHCThIC TMHUH, JOMUHUPOBAHHE
reHOB (TIOJTHOE, HETIOIHOE),
paciernienue

B IIOTOMCTBE.

OrnuceiBaTh METOAUKY ITpoBeAeHus .
MeHnieseM OMbBITOB M0 U3YyYCHHUIO
HACJIEJOBaHUS OJTHOM Mapbl
MPU3HAKOB y TOpOXa MOCEBHOTO.
PackpriBaTh cofepxaHie 3aKOHOB
eAMHOO0Opa3ust THOPUIOB TIEPBOTO
MOKOJICHUS ¥ 3aKOHA PACILETIIICHHSL.
OOBACHATD THUIOTE3Y YUCTOTHI
raMeT. 3aluchbIBaTh CXEMBI
MOHOTHOPUIHOTO CKpEINBaHUS,
OOBSCHATD €r0 LIUTOJIOTMUECKHE
OCHOBBI 1 peIIaTh

FEHETUYECKUE 3a]1a4n

Ha MOHOTHMOPHMJIHOE CKpelIMBaHUE




6.2

JluruOpuanoe
CKpEIBaHHE.
3aKoH
HE3aBUCHMOIO
HacJIeI0BaHUS
MPU3HAKOB
CIieIIeHHOE
HacIe0BaHUE
MPU3HAKOB

JluruOpuHOe CKpeuuBaHue. 3aKoH
HE3aBUCHUMOI'O HACIEOBaHUS TPU3HAKOB.
ITuTOreHeTHUEeCKUE OCHOBBI
MTUTHOPHUTHOTO CKPEIUBAHUS.
IAHaTM3UPYIOLIEE CKPELMBAHNUE.
Vcnonb30BaHNE aHATU3UPYIOIIETO
CKpEIIUBAHUS JJIs1 OTIPEICTICHUS
reHOTHITa 0co0u. /Jemoncmpayuu:

[ lopmpemui: I'. Menaenb.

Tabauyvt u cxemol: «JlurndpugHOE
cKpeluBanue», «Llutonornyeckue
OCHOBBI IUTHOPUTHOTO CKPEIIIUBAHHSI.
ObopyoosaHue: MOCIb- alTITUKALIHS
«IurnbpuiHOe CKpeIMBaHue)
CLerIeHHOe HaclIeJOBaHUE IPU3HAKOB.
Pabora T. MopraHna no cremnjieHHOMY
HaciaeaoBaHUIO reHoB. Hapyiienue
CIIETIJICHUSI TEHOB B PE3yJIbTaTe
KpPOCCHUHTOBEpPA. XPOMOCOMHAas TEOPUS
HACJIEJICTBEHHOCTH.

['enetuueckue Kaptol. Jemoncmpayuu:
I lopmpemsi: T. Mopran. Tabauyvt u
cxembl. «Merno3»,

«['eHeTn4YeCcKHe KapThl pACTCHUH,
PKUBOTHBIX U YEJIOBEKA,
«B3anmoielicTBUE aJuIeIbHBIX T€HOBY.
ObopyoosaHue: MAKpOTIpETIapaT
«/Ipo3odunay (Hopma, Myraruu GopmMbl
KPBLIBEB U OKPACKU Tela), MUKPOCKOII,
Moaenb-anmukanus «llepexpéct
XPOMOCOM.

Vlabopamopnsle u npakmuueckue
padoomor:

Jlaboparopnas padota Ne 5. «3yuyenue
[PE3yIbTaTOB MOHOTHOPHIHOTO

U TUTUOPUIHOTO CKPEIIUBAHUS Y
NMpo30¢uiIbl Ha TOTOBBIX

MUKpOIperaparax»

PackpbiBaTh coJepKaHUE TEPMHUHOB H
MOHSATUN: AUTHUOPUAHOE CKpEIIMBaHUE,
AQHATM3UPYIOLIEE CKPELIMBAHUE.
OnuceiBaTh onbITH I'. Mennens

[0 U3YYCHUIO HACIEIOBAaHUA ABYX Map
IMPU3HAKOB y TOPOXa IMOCEBHOTO.
PackpbIBaTh COAEP/KAHNE 3aKOHA
HE3aBUCHMOI'0 HACIICAOBAHMUS

IIPU3HAKOB.
[IpuMeHATh MAaTEMaTUYECKUN pacdeT C
[IOMOIIBKD  METOJAa  IEPEMHOKEHHUS]]

BEPOSTHOCTEH U 3aMUCh C IOMOIIBIO
(hEHOTUTIMYECKUX PATUKATIOB
pacierieHust MPU3HAKOB Y TOTOMKOB T10
(beHOTUITY U TEHOTUITY.

3anmuchIBaTh CXEMbI JTUTHOPUIHOTO
CKpEITUBaHUS, OOBSICHATH €T0
[ATOJIOTUIECKHE OCHOBHI M PEIIaTh
reHETUYECKUE 3a7a9i Ha JUTHOPUTHOE
CKpelIrBaHNE

PackpreiBaTh cojep)KaHHE€ TEPMHHOB W
MOHSATHI: CIEIUVIEHHOE HaclieIOBaHUE
MPU3HAKOB, peKOMOWHAIIHS T€HOB,
FEHETUYECKHE KapThl XPOMOCOM,
MOpraHHUa.

Ha3pIBaTh OCHOBHBIE ITOJIOKEHHUS
XPOMOCOMHOM TEOPUH
HacnencTBeHHocTH T. Moprana;
packpsIBaTh cojepxanue padboTsl T.
MopraHna 1o CIernjIeHHOMY
HACJICI0BAaHUIO T€HOB U IPUYHHBI
HapyIIEHUS CIEIIIICHUS MEXK Ty TCHAMH.
3anuChIBaTh CXEMbI CKPEITUBAHUS TIPH
CLIENIJIEHHOM HAaclIeq0BaHUU, O0BICHATH
MPUYMHBI PEKOMOWHAIIMH T'€HOB,
OTIPEENIATh YUCIIO TPYIIIT

CIICTIJICHUS T€HOB; PeIIaTh TCHETHYCCKUE
BaJa4yd Ha CLIEIVICHHOE HACIEIOBaHUE




6.3

['eneTuka moJia.

HacnengoBanue
[IPU3HAKOB,
CLICIUIEHHBIX C
I10JIOM.
I'emeTnka
yeJIoBeKa

["eneTuka nona. XpoMOCOMHOE ONpeICICHUE
roJja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
["omMoraMeTHbIE U TE€TEPOTaMEeTHbBIC
OpPraHu3MBI.

HacnenoBanue npu3HaKOB, CIIETUIEHHBIX C
[TOJIOM.

Vlemoncmpavyuu:

[ lopmpemuwi: I'. Mennens, T. Mopran, H..
IBaBuios.

Tabnuywl u cxemol. «I'eHeTHKA TTOTAY,
«3aKOHOMEPHOCTH HaCJIeIOBAHUS,
CIETIJICHHOTO C MOJIOM», «KapruoTHIIbI
MeJTOBEKa M KUBOTHBIX)

["eneTuka yenoseka. Kapuotumn yenosexka.
(OCHOBHBIE METOIbl TCHETUKH YEJIOBEKA:
FeHeaJornUeCKU, OJIM3HEI[OBBIH,
IMATOTCHETUICCKHI, OMOXUMHYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKHU.

CoBpeMeHHOE OTIpeieNieHne TeHOTHTIA!
IMOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUITMPOBAHUE, B TOM YUCJIE C IOMONIBIO
[IP-ananu3a.

HacneactBenHbIe 3a001€BaHUS YEIOBEKA!
reHHBIe 00J1€3HH, 00JIE3HH C HACIIEACTBEHHOM
MpepacoI0KEHHOCThIO, XPOMOCOMHBIE
0osie3Hu. ComaTU4ecKue u

reHepaTuBHbIC MyTallui. CTBOJIOBBIE KJIETKH.
[TpuHIMIIBI 3I0POBOTO 00pa3a KU3HH,
IMTUArHOCTHUKH, IPO(MUIAKTUKY | JICUCHUS
reHeTHYEeCKuX OoJie3Hel. Meanko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYCHHUE
MEIUIIMHCKON T€HETUKHI

B MMPEIOTBPAILICHUH U JICUCHUHU
FEHETUYCCKUX 3a00I€BaHNN YeI0BEKa.
Vlemoncmpayuu:

Tabnuywr u cxemsi: «HacnemoBanue pesyc-
(akTopar, «'eHeTHKa rpymn KPOBU».
VlabopamopHhule u npakmuuecKkue padomol:
[MpakTuueckas padota No 2.

«CocTaBJ€eHUE U aHATIN3 POJOCIOBHBIX
4ETIOBEKa

PackpbiBaTh cofiep:kaHle TEPMUHOB U
MOHATHUI: XPOMOCOMHBIN HabOP,
AYTOCOMBI, MIOJIOBBIE XPOMOCOMBI,
FOMOTaMETHBIH 10JI, F€TePOraMeTHbIN
10J1, CLIETIJIEHHOE C I10JIOM
HaCJIeI0BaHUE MTPU3HAKOB.
OOBIACHATH IUTOJIOTUYECKUE OCHOBBI
XpPOMOCOMHOTO MEXaHU3Ma
OTIpEIeTICHUS T10J1a Y Pa3IMYHbIX
OPraHu3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH
HacJIe0BaHUs IPU3HAKOB,
CIETIJICHHBIX U HE CIEIJICHHBIX
criosioM. Pemate

reHETUYECKUE 3a/1a4i Ha
HaclieZIoBaHHe

CIIETIJIEHHBIX C MTOJIOM MPU3HAKOB.
PackpriBaTh comepkaHue TEPMUHOB U
MOHATUI: KAPUOTUII YEJIOBEKA,
[IATOTCHETHYECKUN METOI,
reHeaJormuecKui METO,
POJOCTIOBHBIE, OJM3HEIIOBBIN METOI,
HACJIEACTBEHHBIE OOJIE3HU:
(MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEAPaCHOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-T€HETUYECKOE
KOHCYJIETUPOBAHHUE.

[TepeuucnaTb 0cOOEHHOCTH U3YUYCHHS
FEHETUKU Y€JI0BEKa; IPUBOJUTH
MpUMepbl HaCJIeICTBEHHBIX 00JIe3Hel
YEJIOBEKA, XapaKTepU30BaTh METOIbI
MX MPOQHUIAKTUKY. BBISABIATE U
CpaBHHUBATh MEXIy CO00it
NTOMUHAHTHBIE U PELIECCUBHBIE
MIPU3HAKY YEJIOBEKA.

CocTaBiiITh M aHAIM3UPOBATh
[POJIOCIIOBHBIE YEIIOBEKA




6.4

M3MEHYNBOCTE.
HewnaciencTBeHH
a1 U3MEHYMBOCTD

IM3MeHINBOCTh. BUIBI N3MEHUMBOCTH:
HEHACJICICTBCHHAS M HACICICTBCHHAS.
IPoJib cpenibl B HEHACIEACTBEHHOM
M3MEHUYMBOCTU. XapaKTEPUCTUKA

MO TM (DU KAITMOHHOM N3MEHYHNBOCTH.

BapranvoHHBIN s M BapUalMOHHAs KpUBasl.

Hopma peaknuu nmpu3Haka.
KonuuecTBeHHBIE M KaU€CTBEHHBIE ITPU3HAKU
M MX HOpMa peaKLUu.

CBoiicTBa MOTM(UKATMOHHON
M3MEHYUBOCTH.

Vlemoncmpavwuu:

Tabnuywl u cxemol: «BUIBI N3MEHUYUBOCTHY,
«MoauduxaioHHas U3MEHYUBOCTDY.
VIabopamopusie u npakmuueckue padoomoi:
UlaboparopHas pabora Ne 6. «M3ydeHue

MO T (DUKATTMOHHOM U3MEHYUBOCTH,
MOCTPOEHHUE BApUALIIOHHOTO psja U
BapUALMOHHON KPUBOI»

PackpbiBaTh CoJiep:KaHle TEPMUHOB U
MOHATUMN: U3MECHUYHBOCTb,
HacJIeICTBEHHAss H3MEHYUBOCTD,
HEHACJICICTBEHHAs! U3MEHUYNUBOCTb,
MOAU(HUKAITMOHHAS U3MEHYUBOCTb,
BapUallMOHHBIN PsiJl, BAPUAHTA,
BapuallMOHHAs KpUBas, MPU3HAK,
HOpMa peakKIuu, KOJIMYeCTBCHHBIC U
KaueCTBEHHBIC MPU3HAKHU.
KnaccuduuupoBaTh BU/bI
M3MEHUYUBOCTH U BBISBIIATH
MXOMOJIOTUIECKIE 0COOCHHOCTH.
[TepeuncnaTb CBOMCTBA

MO (UKAITMOHHON U3MEHYMBOCTH U
OOBSACHSITH €€ 3HaUYCHHE IS
OPraHu3MOB.

Pa3nnuaTh KOIMYECTBEHHBIC U
KaueCTBEHHBIC PU3HAKHU; CTPOUTH
BapUAIMOHHBIN PsiJI, BAPUAITMOHHYIO
KPWBYIO, BBIYHCIIATh CPEIHEE

BHAYCHUC IIPpU3HAKa




6.5 Hacnencrtsennas 1 [HacnencrBenHasi, uiau reHoTunuueckass  [PackpbIBaTh COJep>KaHUE TEPMUHOB U
M3MEHYMBOCTh M3MEHYMBOCTh. KoMOMHaTHBHAS MOHSTHI: HACJICICTBEHHAS

M3MEHYHMBOCTh. Meii03 1 m0JI0BOM M3MEHUYMBOCTh, KOMOMHATHUBHAS
[POIIeCC — OCHOBA KOMOMHATUBHOMN M3MEHYMBOCTh, MyTallMOHHAs
M3MEHYMBOCTH. MyTalioHHAas M3MEHYMBOCTh, MYTaHT, MyTallUH:
M3MEHYHBOCTbD. FEHHBIC, XPOMOCOMHBIE, T€HOMHBIC;
Knaccudukarus MyTaiuii: reHHBIE, MOJIUILION NS, aHEYTUIOU TS,
XPOMOCOMHBIE, T€HOMHBIE. MyTareHbl. XapakTepu3oBaTh
HacToTa m mpuUMHBI MyTaIUH. HACJICACTBEHHYIO N3MEHUYUBOCT;
MyrareHHbie (JaKTOPHI. (hopMyIHpOBaTh 3aKOH
3aKOH TOMOJIOTUYECKUX PSIIOB FOMOJIOTUYECKUX PSATOB
B HaclieacTBeHHoi n3MeHunBocti H. 1. g HacJIEACTBEHHON N3MeHYUBOCTH H.
Basunosa. Buesnepnas 1. BaBuioBa U OOBACHATH €0
HACJICICTBEHHOCTh M N3MEHYHUBOCTD. BHAUYEHUE JIJIT OMOJIOTUU U
Vlemoncmpavwuu: cenexuuu. Kmaccuduimponath
[ lopmpemui: 1. ne ®pus, H. 1. Bapuiiop. MyTallUK: T€HHBIC, XPOMOCOMHBIC,
Tabauywvl u cxemvi: «MyTaluOHHAS €HOMHBIE U [IPUBOJUTE IPUMEPEI
M3MEHYNBOCTBY. MYTaLHH.
ObopyoosaHue: MAKPOCKOIL, OOBACHATL TPUYNHBI
MuKporpenapar «JIpo3oduia» (HopMa, [BOSHUKHOBEHHUS MYyTAIlHid, POJIb
MyTaruu (OPMBI KPBUTHEB U OKpacKa (hakTopoB-MyTareHoB. CpaBHUBATH
Tea); KOMHATHBIC PACTEHHS ¢ TICCTPOM  [BUJBI MYyTalWii; BBIABIATH IPUYMHBI
OKpPACKOM JIUCTHEB. HACJICICTBEHHOW U3MEHUYHUBOCTH,
VlabopamopHule u npakmuueckue MCTOYHUKH MYTareHOB B
padomoi: OKpYy»Karomen cpezie (KOCBEHHO).
JlaGoparopHas padora Ne 7. «AHanu3 XapakTepu3oBaTh BHESICPHYIO
MyTaIui y 1po30(UiIbl Ha TOTOBBIX HACJICACTBEHHOCTh U U3MEHYHBOCTh
MUKpOTIperiapaTax»

HToro 4acoB 1o Teme 5

Tema 7. CesieKIIUsi OPraHM3MOB, OCHOBBI OMOTEXHOJIOT MU

7.1

CelieK1ns Kak HayKa
U mpouece

Metonasl u
ITOCTHOKECHUS
CEJICKIIMU PACTCHUI U
PKHBOTHBIX.

1

Cenekuus Kak HayKa U MpolLecc.
3apoXxKIEHUE CENEKINUN U IOMECTUKALIMS.
Yuenue H. U. BaBunosa o nieHTpax
MHOTO0OPAa3Hs U MPOUCXOKICHUS
KYJIbTYpPHBIX PACTCHUH.

L{eHTpBI TPOUCXOKIAECHUS TOMAITHUX
PKUBOTHBIX.

Coprt, nopojia, mramm.
VIemoncmpayuu:

I lopmpemuoi: H. Y. BaBuios. Tabauysi u
cxemsl: kKapTa «LleHTpsl MHOTOOOpPA3US 1
MIPOUCXO0KICHUS KyJIbTYPHBIX PACTEHUI,
«ITopoapl TOMAIIHUX KUBOTHBIX),
«CopTa KyJIbTYpHBIX PACTEHUI».

PackpeiBaTh conepKaHue TEPMUHOB U
MOHITHI: CEJIEKLIUsA, COPT, IOPOJa,
[ITAMM, JOMECTUKALUs, WIN
0IOMAIIHUBAHUE, LICHTPBI
MHOT000pa3us U NPOUCXOXKACHUS
KYJIBTYPHBIX PACTEHUN U >KMBOTHBIX,
rUOpUIU3AITHS,

MCKyCCTBEHHbIN 0TO0p. Ha3piBaTh 1
CpaBHUBATh OCHOBHBIE ATAIlbI
Pa3BUTHSA CEIIEKIUU.

M3narate yuenue H. 1. BaBunosa

0 LIEHTPaX MPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHUH; Pa3an4arh
LIEHTPBI Ha KapTe MUpA, CBA3BIBATH UX
MECTOIIOJIOKEHUE

C OYaramu BO3HUKHOBEHUS

IPEBHEUIINX [IMBUIU3ALIAN.




Obopydosanue: MYISKY TUIOIOB U
KOPHEIUIOA0B TUKUX (DOPM M KYJIBTYPHBIX
COPTOB PaCTCHUM;

repOapuit «CenbCKOX035HCTBEHHBIE
[pacTeHUs»

CoBpeMEHHbIE METO/IbI CEIEKIIUHU.
MaccoBbIif 1 UHIMBUYaJIbHBIM OTOOPHI B
CEJIEKIIUY PACTEHU U >KUBOTHBIX.
Onenka ’3xcTepbepa. binskopoacTBeHHOE
CKpelllBaHue — UHOpUAUHT. YucTas
ITHUS.

CkpeniBaHue YUCTHIX JIUHUH.
["eTepo3uc, wim rudbpuaHas cuia.
HepoacTBeHHOE CKpelrBaHue —
ayTOpuauHT. OTHanéHHas TuopuIu3aIus
1 €€ yCTIEXU.

M cKycCTBEHHBIN MyTareHe3 U NOJy4eHUe
MOJUIIIOUOB. JIOCTHKEHUS CeNTeKIUuU
[PACTE€HH 1, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

Vlemoncmpavwuu:

[ lopmpemwi: V. B. MuuypuH,

[". 1. Kapnieuenko, M. ®. BaHoB.
Tabnuywl u cxemol: «OTHANCHHAS
ruopuan3amusy, «PadoTer akagemuka M.
®. panoBay, «llomummonausy.
Obopyoosarnue: MyJISKY TJI0JI0B U
KOPHETIJIOOB JUKUX (POPM U KYIbTYPHBIX
COPTOB pacTCHUH.

VlabopamopHhule u npakmuueckue
pabomut:

OKckypcusi «OCHOBHbBIE METOIbI U
ITOCTHOKCHHS CEJICKITUN PACTCHHUH U
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO,
MIeMEHHYIO (hepmy,

COpTOI/ICHLITaTCJ'ILHHﬁ Y4aCTOK
I TCIIJINYHOC X03${I>'ICTBO)

CpaBHMBATb COpPTa KYJIbTYPHBIX
pacTeHui, NOPOAbI JOMAIIHUX
PKUBOTHBIX U UX TUKUX IIPEKOB.
OneHuBaTh poJib CENEKINN

B 00€CIIEYeHUH ITPOI0BOJILCTBEHHOM
0€30acCHOCTH Y€I0BEYECTBA
PackpsiBaTh cosiep>kaHUE TEPMUHOB U
MOHSTHUI: UCKYCCTBEHHBIN 0TOOD,
MaccoBbIi 0TOOp, UHIMBUTyaIbHBIN
0TOOP, IKCTEPbEpP, OIU3KOPOICTBEHHOE
CKpEIIUBaHKE, YUCTAS JTUHHUS,
reTepO3UC, HEPOJICTBEHHOE
CKpEIIUBaHKE, UCKYCCTBEHHBIN
MyTareHe3, HoJuIuIonabl. CpaBHUBATh
(OpMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBOTO ¥ MHAUBUIYATHHOTO), BUIBI
rubopuau3anuu (6JIU3KOPOJCTBEHHON 1
OTJAJICHHOM), CTIOCOOBI TTOJTYICHHS

MOJIAIIIION10B. [IpuBOIMTE IpUMEPHI
ITOCTHKEHUH CEJNEKIIUN PACTEHUN U
PKUBOTHBIX




7.2  |[buorexHosorus 1 |buOTEXHOJOTUS KaK OTpacib IPOU3BOACTBA.PacKpbIBaTh coAepKaHUE TEPMUHOB U
Kak 0Tpacib ['eHHas MHXKEHEpUsL. MOHATHUI: OMOTEXHOJIOT S, KIETOUHAs
[IPOU3BOJICTBA Otanbl co3ganus pekomOuHanTHOW JIHK wnprskeHepusi, reHHas WHXKEHEpUs,

TPaHCT€HHBIX  OpraHu3MoB.  KileTouHasKIOHMpPOBAHME, TPAHCTE€HHbIE
MH)KEeHepus. KileTouHbIe KyJIbTYpBI. opranu3Mel, 'MO (reneruyecku
MUKpOKIIOHAIbHOE pAa3MHOKEHUE PACTEHUN. MOIUDUITUPOBAHHBIC OPTaHU3MBI).
KioHnupoBaHue BICOKOIIPOAYKTHBHBIX XapakTepu3oBaTh OMOTEXHOJIOTHIO
CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. KaK OTpacib [IPOU3BOJICTBA, OCHOBHBIE
DKOJIOTHYECKHUE M STUYECKUE TIPOOIJIEMBI. IMOCTH>KEHHSI OMOTEXHOJIOTUH B
I'MO — reHetuyecku MOJU(ULUPOBAHHBIE  (0OJACTH IPOMBIILIEHHOCTH,
OpraHU3MBlI. CEJIbCKOTO X0341iCTBA U MEIULIUHBI.
V[emoncmpavyuu: [lepeuucnatb #  XapaKTepU30BAThH
Tabauysl u cxempl: «OOBEKTHI OCHOBHBIC METOOBI M JOCTHKCHUS
OroTexHONOruim, «KIeTodHbIe KYIbTYPHI H  (GronHKeHePHN.
KIIOHUPOBAHKCY, OO0CyX1aTh PKOJOTUYECKUE U
«KoHCTpyHpoBaHie U IEPEHOC I'CHOB, DTUYECKUE ACIEKTHI HEKOTOPBIX
XpOMOCOM» MCCIIENOBAHUN B 00J1acTH
OUOTEXHOIOTHH (KJIOHUPOBAHMUS,
MCKYCCTBEHHOT'O OILJIOJIOTBOPEHUS,
HAIPaBJIEHHOTO U3MEHEHHs FTeHOMa U
CO3JJaHMsI TPAHCT€HHBIX OPTraHU3MOB)
HToro gacos 1o TeMe 2

Tema 8. DBOJIONMOHHAA OMOJIOIHA

8.1

(IBOIIONUS U
METOBI €€
M3Yy4YCHUSI.
Hcropust pa3BUTHS
MpeICTaBICHUI

00 3BOJIFOLIUA

[IpeanochlIK BO3SHUKHOBEHHUSI
PBOJIFOIIMOHHOW TEOPHUH. DBOJIIOIIUOHHAS
Teopus U €€ MecTo B OMOJIOTHH.

BiusiHue 3BOJIIOIIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
CBHIETEIBCTBA DBOJIOIUH.
[TaeoHTOIOrHYECKHE:
[10CJIENOBATEILHOCTD ITOSBJICHHS BUIOB B
[MaJIEOHTOJIOTMYECKOH JIETOIINCH,
nepexoaHbie POpMBI.
buoreorpaduueckue: CXOACTBO U pa3inyune
(ayH u QIOp MaTEpUKOB U OCTPOBOB.
OMOPHOIOTHYECKHE: CXOICTBA M PA3THYUHNS
AMOPHOHOB Pa3HBIX BHUIOB IIO3BOHOYHBIX.
CpaBHHUTEIHHO-aHATOMUYECKHE:
FOMOJIOTUYHEIC, aHAJIOTHYHBIE,
[PyIUMEHTapHBIE OPTaHbl, aTABU3MBI.
MonekynsipHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJTUYECKHUX MYTEeH y BCEX
PKUBBIX OPTaHU3MOB.

PackpbIBaTh coqiepkaHne TEPMUHOB H
MOHSTHUI: SBOJIIOLNS, IEPEXOTHBIE
(hbopMbI, pUITOTEHETUYECKHE PSIBI,
BUJIbI-OHJICMHUKH, BUIBI-PEIIUKTHI,
BaKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOTEHETHYECKHI 3aKOH,
rOMOJIOTHYHBIC Y aHAJIOTUYHbBIE
OpraHbl, pyJAUMEHTApHBIC OPTaHbl,
ATaBU3MBI.

[TepeuncisiTb OCHOBHBIE ATAITBI
Pa3BUTHSI YBOJOIIHOHHON TCOPUH.
XapakTepru30BaTh CBHJICTEILCTBA
DBOJIIOIUH: M1aJICOHTOJIOTUYECKHUE,
ororeorpaduueckue,
BMOPUOJIOTUYECKUE, CPABHUTEIHHO-
AHATOMUYECKUE, MOJIEKYISIPHO-
OUOXUMUYECKHUE.

[TpuBOIUTH TpUMEPHI MEPEXOTHBIX
(bopM OpraHusMoB,
(bUITOTEHETUYECKUX PSIOB.
[TpuBOIUTE GPOPMYITUPOBKU 3aKOHOB
OUOTEHETUYECKOTO U 3apO/IBIIIEBOTO
CXOJCTBA




VIemoncmpavuu:

 lopmpemui: K. JIlunnen, K. b.
Ulamapk, Y. lapsun, B. O.
KoBaneBckuid,

K. M. bap, 3. I'ekkens, ®. Mromnep.
Tabauywvl u cxemol: «Pa3BuTue
OpraHMuYECcKOro MUpa Ha 3emJe»,
penbedHbie TaOIHUIIBI «3apOIBIITN
[M0O3BOHOYHBIX JKMBOTHBIXY,

«APXEONTEPUKCY.

Obopyoosanue: buoreorpaduueckas
KapTa MUpa; KOJUIeKIUs «DopMbl
COXPAHHOCTHU HCKOTIA€MbIX KUBOTHBIX
1 pacTEHUI»; BIaKHbBIE TIpeTnapaThl
«Pa3BuTHe HacekoMoT0», «Pa3BuTne
UTSATYIITKI

OBotonMonHas teopus Y. [lapeuna.
[IpeanochlIK BO3SHUKHOBEHHS
mapBUHU3MA. J[BIDKYIIIHE CHITBI
SBOJIIOLIMM BUJIOB 110 J[apBHUHY
(M30BITOYHOE PA3MHOKEHUE

pyH  OrPaHUYEHHOCTH  PECYpCOB,
HeonpeaeIEHHas U3MEHYUBOCTb,
Oopb0a 3a CcylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

CuHTeTHYecKasi TeOpUs IBOJIOLHUH
(CTD) u e€ OCHOBHBIE MOJIOKEHUS.
VIemoncmpawuu:

[ lopmpemui: K. Jlunneit, XK. b.
Ulamapk, Y. JlapBuH.

Tabauywvl u cxemol: «llomynsammmy,
«Kapra-cxema mapuipyra

nyreniectBus Y. JlapBunHay, «D@opMbl
OOpBHOBI

3a cyulecTBoBaHHe», «EcTecTBeHHBIN
oTO0p»,  «MHOrooOpasue  COpTOB|
pacTenuit», «MHoroobpasue mOpo/y

PackpbiBaTh cojliepyKaHUE TEPMHUHOB U
IMOHSTHI: CHCTEMAaTHKa, €CTECTBECHHBIN
1 ICKYCCTBEHHBIN 0TOOD.
XapakTepus3oBaTh OCHOBHBIE
ABOJIIOLIMOHHBIE U/I€W, KOHLEIIUN U
TEOPHUU; CPABHUBATH B3IJISIIBI HA BUJT U
peosonmio K. JInnnes, JXK.b. Jlamapka,
Y. /lapBuHa.

OueHuBath BKJIaja JINHHES B pa3BUTHE
CHCTEMATUKHU U OOBSICHSATH IPUHIIUATIBI
OMHAPHOI HOMEHKJIATYpPBI.
XapakTepu30BaTh COJEPKAHUE U
3HA4YECHHE IBOJIFOLIMOHHON KOHIEIIINN
K. b. Jlamapka.

OneHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHE
MPENOCHIIKA BOZHUKHOBEHUS
PBOONMOHHON Teopun Y. J[apBuHa.
PackpbIBaTh CcozlepkaHue
PBOJIIONIMOHHOM Teopun Y. JlapBuHa;
CpaBHHUBATh HEOMPENIEIEHHYIO 1
OIPENEIEHHYI0 U3MEHYUBOCTb,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
0TOOP, POopMBI OOPHOBI 32
CYyILIECTBOBAHUE.

OnuchIBATH MOJIOKEHUS
CUHTETUYECKOW TEOPUH IBOJIIOLUH
(CTD) u oOBACHATH

e¢ 3HaueHue Jyisi OMOJIOTUU

PKHMBOTHBIX»




8.2 |Buna: Kpurepuu u Muxkpossomtonus. [omymsus kax PackpblBaTh COJepKaHUE TEPMUHOB U
CTPYKTYpa. €MHUIIA BUJIA U SBOJIIOLUU. MOHSTUI: MUKPOIBOJIIOIIUS, BUJ,
[Tomymnsinus kKak Temoncmpayuu: KpUTEpUU BUIQ, apean, MOMyJIsLus,
KaK 3JICMCHTapHasA Ta6jlu],lbl u cxemwl: «HOHYHHHHH», I‘GHO(I)OHI[, MyTanuu, KOM6I/IHaI_II/II/I
eMHULIA BUJA «MyTalMoOHHasi U3BMEHYUBOCTD. [EHOB.

JIBIOKYIIIE CUTTBI ObopyoosaHue: MUKPOCKOIIL, X apakTepu30BaTh BUJ KAK OCHOBHYIO
(1eMeHTapHbIE MUKporpenapat «/lpo3oduia» (HopMa, [CHCTEMATHYCCKYIO SIUHHILY U
(haxTOpHI) MyTaluy (GOPMBI KPBUITBEB M OKPACKU [IEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
PBOJIIOLMN Teuta), Moenb-anmuinkamus «[lepexpéer  [BPUICTATE KPUTEPUH BUTIA
XPOMOCOM». (MOpdoIOrHIecKuil, PU3NOIOTUYECKUI
Tagopamopnvie u npaxmuueckue OMOXUMUYECKHM, TCHETUUCCKUH,
padomui: DKOJIOTMUECKUH, TeorpapruuecKkuii) u
Jlaboparopnas pabora Ne 1. «CpaBHeHue [PUMCHATE KpHTCPUH JITA OLMCAHUA
BHI0B 10 MOP(hOIOrHIeckoMy KpuTteprioy | O HKPETHBIX BUIOB.
JIBrokymue cuibl ((hakTophl) 3BOTIOLUN [XapaKTepH30BaTh MOMYNSIMIO KaK
BHJIOB B pupoie. MyTaniMOHHBIN CTPYKTYPHYIO CIMHHIY BA/A 1
poIece ¥ KOMOMHATHBHAS PBOJTIOLIAH.
M3MEHUYUBOCTb. [lomyNsa1MOHHbIE BOTHBI p{OTIHCHIBATH MOMYILALHIO [0 OCHOBHBIM
npeiid reno. M3omsamus 1 Murpanus. HOKA3ATCILIM. COCTAB, CTPYKTYpa
PackpriBaTh cofepkaHie TEPMUHOB U
Hlemoncmpanuu: MOHSATHN: KOMOMHATHBHAS
Tabauywl u cxemvi: «J[BIXyIIAE CUITBI
S BOJTIOLII I/ISMeHLII/IBOCTf, MYyTaIuH,
MyTallMOHHBIN IpOIECC,
MOMYJISILIMOHHBIE BOJIHBL, Apeii) T'eHOB,
M30JISILIMSL, MUTPALIUH.
XapaKTepu30BaTh AJIEMEHTapHbIE
(baKkTOPbI BOJIOLUHN: MYTallHOHHBII
Mpouecc, KOMOMHATUBHAS
M3MEHYUBOCTb, TOMYJISIIIIOHHbBIE
BOJIHBI, Ipeii() reHOB, N30JISLIHS,
MUTpaLs.
'YcTaHaBIMBaTh NPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKIY
MEXaHHU3MOM U pe3yJIbTaTOM JeHCTBHS
MBYOKYIIUX CHIT (3JIEMEHTapHBIX
(haKTOPOB) FBOJTFOIMH

8.3 |[EctecTBeHHBIN EctecTBeHHbIN 0TOOP — HanpaBisAOMUKA  [PackpbIBaTh cojepkaHle TEPMUHOB U
0TOOp M €ero (haKTOp IBOJTIOIUH. MOHSATHI: €CTECTBEHHBIN 0TOOpP, O0pHOA
(hbopMBbI DOpMBI €CTECTBEHHOTO 0TOOpA. 3a CYyLIECTBOBAHHE. OnuceiBath
Pe3ynbTaTsl V[emoncmpayuu: MEXaHNU3M JEMCTBUS €CTECTBEHHOIO
SBOJIIOIIMH: Tabnuywl u cxemol: «ECTECTBEHHBIN oTOODA.

MPUCIIOCOOIEHHOC 0TO0p», «boprba 3a cyliecTBOBaHHE» XapakTepu3oBaTh bopMBI
Th OPraHU3MOB U [TprcnocoOneHHOCTh OPraHu3MOB €CTeCTBEHHOTO 0TOOpa  (JIBMXKYILUH,
BUJI000pa30BaHUE KaK pe3yabTat 3BoJirounu. [Ipumepsl CTaOUIN3UPYIOUTUH, AU3PYNITUBHBIN) U

MPUCTIOCOOTICHHI Y OPraHU3MOB.
IApomop¢ho3bl 1 uaKOaIanTai. B
BU1000pazoBanue. Kputepuu Buaa.
OcHoBHBIE (hOPMBI BHI000PA30BAHHUS:
reorpaduueckoe, 3KOJIOTUIECKOe

CPaBHHMBATh UX MEXy COOOH.
XapakTepru3oBaTh 0Opb0yY

3a CYIIECTBOBaHUE U CPAaBHHUBATH €&
BU/IbI (MEKBHI0Bas, BHYTPHBHIOBAS,
bopb0a ¢ HeOIAroNMPUATHBIMU

(bakTOpamMu BHEIIHEH cpeJibl)




«I[Tprcnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BHI000pazoBaHuEY,
«OKOJIOTHYECKOE BU000PA30BAHUEY.
Obopyoosanue:

Kosuekius «[IpuMepsl 3amTHBIX
MPHUCIIOCOONICHUN Y KHBOTHBIXY,
[KOJUTEKIIMSI HACEKOMBIX C Pa3JINYHBIMH
TUIIAMH OKPACKH; Ha0OP IJI0O0B U
CeMSIH.

Vlabopamopnsle u npakmuueckue
padomut:

Ulaboparopras padota Ne 2. «Onmcanue
MPHUCIIOCOOICHHOCTH OpraHu3Ma H ee
OTHOCHTEIIEHOTO XapaKTepay

PackpbIBaTh COAEpKAHKE
TEPMUHOB U TIOHATHI:
MPUCIIOCOOJIECHHOCTD,
MOKPOBUTEIHCTBEHHAS U
[IperocTeperaoias okpacka,
MaCKHpPOBKa,
BH1000pazoBanue. ONUCHIBATH
MeXaHH3M BO3HUKHOBEHUS
[PUCIIOCOOIEHUN Y
OpraHNu3MOB.

BBISBIATE TI0 M300paXKEHUSM,
Ha )KUBBIX B (PUKCHPOBAHHBIX
mpernapaTax MpuMepbl
MPUCTIOCOOIEHHOCTH PACTEHHM
M )KUBOTHBIX K YCIIOBHSIM
Cpezbl

oOnTaHUs, JOKa3bIBaTh
OTHOCHTEIIbHYIO
[eIecoo0pa3HOCTh
MPUCTIOCOOTICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MeXaHH3MBI BHJI0O00pPa30BaHNUS;
OTIUCHIBATh M CPABHUBATH
OCHOBHBIE (hOPMBI
BKOJIOTMYECKOTO U
reorpadguueckoro
BH1000pa30BaHUS

8.4

Hanpasnenus u mytu
MaKpO3BOJIIOLIUT

IMaKpOo3BOITIOLIHSL.

DopMBI FBOTIONNN: PUTETHIECKAS,
IMUBEpreHTHAs, KOHBEPIeHTHAS,
rmapauiensHas. HeoOparumocTts
pBOTIONIMH. [IporcxoxkaeHue

0T HECTICITUATM3UPOBAHHBIX MTPEIKOB.
[Tporpeccupyromas crieruan3alus.
\ATanITUBHAS paTHaIlvs.
Vlemoncmpayuu:

I lopmpemuwi: A. H. CeBepLoB.
Tabauywvl u cxemwvl: «KApoMopho3bD»,
«Mnnoanantanuny, «O0mas
IereHeparus».

Obopyodosanue: moaenb « OCHOBHBIE
HATIPaBJICHUS BOJIOLUNY; 00BEMHAS
Mozens «CTpoeHre TOJI0BHOTO MO3Ta
IMO3BOHOYHBIX)

PackpbIBaTh comepkanue
TEPMHUHOB U TTOHATHUM:
MaKpOAIBOJIOLUS, (PUIIOTEeHE3,
OHOIOrHYECKUil ITporpecc u
perpecc, apoMopdos,
MAMOaTanTalust, o0Iast
nereHepanus, aganTuBHAS
panuanus. XapakTepu3oBaTh
(bOpPMBI 3BOTIOIUH.

BrisiBnsiTe apoMopho3bl U
MAMOATANTAllMK YPACTCHUH U
PKBOTHBIX.

CpaBHUBaTh  OMOJIOTUYECKU
mporpecc u  OUOJIIOTUYECKUH]
perpecc, apomopho3,
MIMO0ATANTAIUIO U OOITYIO
ereHeparuro.

BEISBIISITS B3aUMOCBSI3U MEKTY
MyTSMH U HAIIPABJICHUSIMU
BBOJTIOIIAH

y PacTEeHHUI U KMBOTHBIX

I1Toro yacoB 1o TeMe




Tema 9. Bo3HHKHOBEeHHE U Pa3BUTHE )KU3HU HA 3emure

0.1

Hcropus Ku3HU

Ha 3eMJIe B METOIbI
€€ U3y4CHHUs.
I'mrmoTe3s!
[IPOUCXOKICHUS
PKM3HU Ha 3emiie
(OCHOBHBIE dTAIIbI
SBOJIFOIN
OpPraHuYeCcKOTo
Muypa Ha 3emJe,
[Pa3BUTHE )KU3HU TI0
PpaM ¥ MeproiaM

1

JloHay4HbIe pEACTABICHUS

0 3apOKJIEHUHU XU3HU. HayuHble runoressl
BO3HUKHOBEHUS )KU3HU

Ha 3emJie: abUOTeHe3 U MaHCIEPMHUSL.

X UMUYECKAsT DBOIIOIM. AOHOTE€HHBIA
CHUHTE3 OPTaHUYECKHUX BEILECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPXKICHNE XUMUYECKOHN DBOJIIOIINH.
HauanbHbie 3Tarbl OMOJOTUYECKON
peoJironmu. ['unoreza PHK- mupa.
DopMHUpOBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HMKHOBEHUE MPOTOKJIETKH.

[TepBbie KJIETKH M UX IBOJIIOITHSI.
DopMHUPOBAHKE OCHOBHBIX IPYIIT KUBBIX
OpPraHu3MOB.

VIemoncmpavwuu:

[ lopmpemuwr: . Penu, JI. Tlactep, C.
Munep, A. U. Onmapumn, I'. FOpwu.
Tabnuywl u cxemol: «BO3HUKHOBEHHE
COJTHEYHOU CHUCTEMBIY,

«Pa3BuTHE OPraHMYECKOr0 MUPay,
«PactutenbHas kineTka», « KuBoTHas
kieTkay, «lIpokapuornueckas

KJIeTKa» Pa3BuTHeE )KM3HU Ha 3eMJIe 110 3paM
u nepuoaam. Katapxeit. Apxeickas

1 poTepo3oiickas 3pbl. [1aneo3oiickas spa
1 €€ TepuoIbl: KeMOPHUHCKUIA,
OPJAOBUKCKUM, CHITYPUICKHI, T€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHU.
Me3030iicKast 3pa U €€ MepUo/Ib:
TPUACOBBIH, FOPCKUI, METIOBOM.
Kaiino3oiickas spa v €€ nepuoibl:
MajaeoTreHOBEIN, HECONCHOBBIM,
QHTPOIIOT€HOBBIM. F€OJIOTUYECKIX
rporeccoB. OCHOBHBIE 3TaIlbl IBOJIFOLIUU
[PACTUTENHHOTO U dKUBOTHOTO MUDA.
IApoMOphO3bl Y pACTECHHH U dKUBOTHBIX.
[TosiBneHue, pacluBeT U BEIMUPAHUE TPYIIIT
PKUBBIX OPTaHU3MOB.

Tabnuywl u cxemol.: «PazButne
OPraHuYeCcKOro MUpay,
reOXpOHOJIOTUYECKas TaOIHIa; KOJUISKITUS
«DOpPMBI COXPAaHHOCTH UCKOTIAEMBbIX
PKUBOTHBIX U PACTEHHII.

Vlabopamopnule u npakmuyeckue
padomuor:

[TpakTuyeckas padota Ne 1. «M3yuenue
MCKOTIaeMBIX OCTATKOB PACTEHHH U
PKUBOTHBIX B KOJIEKIIHSIX).

DKCKYpCHs «DBOJIIOIUS OPraHUYECKOTO
MHpa Ha 3emiie» (B €CTECTBEHHO- HAYyUHBIN

MM KpaeBeTUECKU My3€il)

PackpbIBaTh COJCpKAHUE TEPMUHOB H
MOHSITHIA: KpEaIMOHU3M, a0HOTeHE3,
BUTAJIN3M, ITAHCIIEPMUSI, OUOTI0A3,
KOalepBaThl, IPOOUOHTHI,
cumMOuoreHes3. Xapakrepu3oBarThb
MCTOAbI U3YUCHUSA UCTOPUICCKOT'O
[IPOLIOTO 3eMJIN.

[lepeuncnarsb OCHOBHBIE JTaIbl
XUMUYECKOU u OHMOJIOTHYECKOH
SBOJIFOLTUU.

M3narath cogep:kaHue TUIIOTE3 U
TeOpHUil BOBHUKHOBEHHS )KMU3HU Ha
3emuie (KpealroHu3ma,
CaMOIIPOM3BOJILHOTO 3aPOKICHUS
(CTIOHTaHHOT0), TAHCTIEPMHUH,
runote3sl PHK-Mupa).
OrnuceBaTh dKciepuMeHTsI C.
Musnepa u ['. FOpu o nosrydeHuto
OPraHuYeCcKUX BEIIECTB U3
HEOPraHUYECKUX MyTéM aOMOTE€HHOTO
cuHTe3a PackpbIBaTh coqiepKaHme
TEpPMUHOB U MOHSTUI: 20H, 3pa,
nepuo 1, apoMopQo3bl,
MAMO0a AN TaluH.

3HATh IOCJIEI0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, MpoTepo30u,
(haHepo30ii; 3p: apxenckas,
MpOTEpPO30MCcKas, Majeo30ucKas,
ME30301CKasl, KaltHO30HCKasl;
MepUOI0B: KEMOPHICKUH,
OPAOBUKCKUM, CUITYPUHCKUH,
ITEBOHCKHH,

KaMEHHOYTOJIbHBIH, MIEPMCKUH,
TPUACOBBIM,  IOPCKUWA,  MEJOBOM,)
ajeorHOBBIN u HEOTI'€HOBBIH,
QHTPOTIOTEHOBBII.

XapaKkTepHu30BaTh OCHOBHbIE COOBITHS
B Pa3BUTHUN OPraHUUYECKOTO MUPA
10 3paM U MepHOaM reoJOrHuecKon
MICTOPHH; ATAIbl Pa3BUTHS
PACTUTENILHOTO U JKUBOTHOT'O MUDA.
Bb1ienuTh TiaBHbIE apoMOP(hO3bI
pacTeHu U KMBOTHBIX.

CpaBHMBATH MEXIY CO00it
[PEICTaBUTENIEH CUCTEMATHUECKUX
IpYII OPraHU3MOB, BBISIBIISTH YEPThI
YCTIOKHEHHS. U TIPUCTIOCOOIEHHOCTH
K YCJIOBHSIM KH3HH




9.2

CoBpemeHHas cucrema
OpPraHUIeCcKOTO MHpa
DBOJIIOLINS YeJIOBEKa
(aHTpOnOreHe3)

Cucrema OpraHu4ecKoro Mupa Kak
OTpakeHUE IBOIIOIUU. OCHOBHBIE

CUCTEMATUUYECKUE TPYIIbl OPraHU3MOB.
Vlemoncmpavwuu:

Tabauywt u cxemvr: «CoBpeMeHHast
CUCTEMa OPraHUYECKOr0 MHUpa»
(OBOJIIOLIMS YEJIOBEKA. AHTPOIIOIOT s
KaK Hayka. Pa3BuTue npencraBieHuil o
[IPOUCXOXKACHNUN YesloBeKa. MeToabl
M3ydeHus: aHTpororeHe3a. CXoJcTBa u
[pa3IuuMsl YesloBeKa U )KMBOTHBIX.

CrcremaTH4eCKOe MOJI0KEHHE YETI0BEKa.
VIemoncmpavwuu:

[ lopmpemui: Y. lapBun. Tabauyst u
cxembl: «CpaBHEHNE aHATOMUYECKUX
YepT CTPOEHHS YeloBeKa U
YEITOBEKOOOPA3HBIX 00E3bsIH.
ObopyoosaHue: CICTIKU UIH
M300paKCHHSI KAMEHHBIX 0Py
MepBOOBITHOTO YeJIOBeKa: KaMHU-
yorepsl, pyousa, ckpediia

PackppiBaTh cofiepKaHUE TEPMUHOB
W TIOHSTHI : CHCTEMAaTHKa,
MCKYCCTBEHHAsI U €CTECTBEHHAsI
KJaccupUKanus, OMHapHas
HOMEHKJIATypa, IPUHLIUIT
MEPapXUYHOCTH.

XapakTepru30BaTb COBPEMEHHYIO
CUCTEMY OPraHH4eCcKOro MHpa
PackppIBaTh cofiepKaHHE TEPMUHOB
1 TIOHSITUI: aHTPOTIOJIOT U,
@QHTPOTIOrEHE3, YEIOBEK PA3yMHBIN
(Homo sapiens), npsiMOX0XIeHHE,
BTOpasl CUTHAJIbHAsI CUCTEMA.
[lepeuncnars 3agaun
QHTPOIIOJIOTHH, 3TAIlbl CTAHOBJICHUS
1 pa3BUTHS MPEACTABIECHUN O
MPOMCXOKICHUN YeJIOBEKa.
l351araTb OCHOBHBIE ITOJIOKEHUS
reopuu Y. /lapBruHa, KpUTHYECKN
OIICHUBATh HEHAYYHYIO
MH(OPMALIKIO O POUCXOKICHUN
YEIIOBEKA.

3HATH CUCTEMATHYECKOE MOJIOKEHHUE
Bra Homo sapiens, nepeunciisate
ero Mop}oJsIoro-aHaTOMU4ECKHE
MPU3HAKYU Pa3HOTO YpOBHS (THII,
KJIACC, OTPSIL

u ap.).

Y CTaHaBJIMBATH YEPTHI CXOJCTBA U
pa3anyunii 4YeJI0BEKA U )KUBOTHBIX.
OOBACHATH U OLIEHUBATh 3HAYCHHE
HAy4YHBIX 3HAHUU O IPOUCXOKICHUN

4CJIIOBCKA I IIOHUMMAaHUA MCCTa U

[POJIM YCJIOBCKA B IIPUPOAC




9.3

/IBroKye cuiibl
(paxropsr)
AHTPOIIOTE€HE3A.
OCHOBHBIE CTaJUU
BBOJIIOLINU
He0BeKa.
YenoBeueckue pacel
M TIPUPOJTHBIC
ajanTanuu
YesIoBeKa.

JIBrokymiue cuibl ((haKTopsh)
aHTpororene3a. Hacinencrsennas
M3MEHYMBOCTD M €CTECTBEHHBIH 0TOOD.
OO11IecTBEHHBIN 00pa3 KU3HH,
M3TOTOBIICHUE OPYIUH TPyAa,
MBIIUICHUE, PEUb.

Vlemoncmpavyuu:

Tabnuywl u cxemol: «CpaBHEHHE
AHATOMHYECKUX YEPT CTPOCHUS
"eI0BeKa U 4eJI0BEKOOOPa3HBIX
00€3bsIHY,

«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKUX
HAXO0/IOK TIPEKOB COBPEMEHHOTO
EeTTOBEKaY.

O60pyIOBaHKE: MYISIKU

«IIponcxoxaeHne yenoBeka
(TTaJIEOHTOIOTMYECKHE HAXOIKH )»
OCHOBHBIE CTAJIUW ¥ BETBH SBOJIIOIUN
MeIOBEKa: aBCTPAIIONUTEKH, YenoBek
lyMenbIi, YenoBeK NpsaMOXO0 s,
UenoBek HeaHaAEPTaNbCKHM, UemoBek
[Pa3yMHBII COBPEMEHHOTO THIIA.
Haxoxu nckomaemMbIX OCTaHKOB, BPEMsI
CyIlIeCTBOBaHUs, 00JIaCTh
pactipocTpaHeHus, 00BbEM ITOJI0BHOTO
MO3Ta, 00pa3 KU3HU, OPYIHSI.

Vlemoncmpavwuu:
Tabauywvl u cxemvt: «OCHOBHBIE MeCTa

MaIeO0HTOJIOTUYECKUX HaX0JOK ITPEJIKOB
COBPEMEHHOTO 4eJIOBEKay,
«JIpeBHelue aoan», «Jpesaue
imroamn», «IlepBbie COBpeMEHHbBIE JIIOIN.

O0opynoBaHue: MYISHKA
«[IporcxoxaeHne yenoBekay (OICTHI
ABCTPAJIONHUTEKA, MUTEKaHTPOIIA,
HEeaH1epTajblia, KPOMAaHbOHIIA); CICTTKU
M M300payKeHNs] KAMEHHBIX OPYIUii
MepBOOBITHOTO YEJIOBEKA: KAMHU-
"oImmepsl, pyouna, ckpebna

PackpbiBaTh coiep)KaHHE TEPMUHOB U
MOHATHUI: (PaKTOPBI aHTPOTIOTEHE3A,
[PYIIIIOBOE COTPYAHUYECTBO, PEYb,
OpyIuitHas 1eATeIbHOCTbD,
MOJIUMOPPU3M.

XapaKkTepru30BaTh IBUKYIINE CHIIBI
(axTOpBI) aHTpOTIOTEHE3A:
OHMOJIOrMYECKHE U COLIMaJIbHbIC,
CpaBHHBATH X MEX]Ty COO0M
PackpeiBaTh copiep)kKaHHe TEPMHUHOB U
MOHSITHIA: aBCTPATTOTIUTEK, YEIIOBEK
YMEJBIN, YEIIOBEK MPAMOXOIAIINN,
HeaHJIepTaJiell, KpOMaHbOHEII,
HEOJTUTUYCCKAs PEBOJTFOIIHS,
MepBOOBITHOE UCKYCCTBO.
XapaKkTepru30BaTh U CPABHUBATH MEKTY)|
c000#1 OCHOBHEIE CTAINHU DBOIIOIHU
YEJIOBEKA: XPOHOJIOTHYECKUI BO3PACT,
apeaJt pacIipoCTpaHeHusl, 00bEM
rOJI0BHOTO MO3ra, 00pa3 KU3HU U

opyaus Tpyaa

I IToro yacoB 1o TeEMe




Tema 10. Opranu3mbl U OKpY:Kal0Ias cpeia

10.1 [Dxosorus Kak 1 [Dxonorus xak Hayka. 3ajauuy pa3feibl  |[PackpbIBaTh COJEpKaHUE TEPMUHOB U
Hayka. Cpezpl PKOJIOTUH. MOHSTHI: SKOJIOTHs], [10JIEBbIE
oOuTaHUSA U MeTo1bl SKOJIOTUUECKUX UCCIEA0BAHUN.  [HAOJIIOIEHUS, SKCIIEPUMEHTHI,
HKOJIOTUYECKHE (JKOJIOTUYECKOE MUPOBO33PEHNE MOHHUTOPHHT OKPYKaIOLEH Cpe/ibl,
(haxTOpEI COBPEMEHHOTO YEJIOBEKa. MOJIEITMPOBAHUE, SKOJIOTHIECKOE

Vlemoncmpayuu: Ilopmpemoi: A. MUPOBO33pEHUE.

['ym6oapaT, K. @. Pynbe, O. 'exkens. [lepeunciaATh 3aa4u dKOJIOTHH, €€

Tabauyel u cxemvl: xaprta «lIpupogasie [pa3/iesibl UCBSI3U C APYITUMH HayKaMu.

30HBI 3eMIIN» XapakTepu30BaTh METO/IbI

Cpenbl 00UTaHus OPraHU3MOB: BOTHAS, (DKOJIOTUYECKHX.

Ha3eMHO-BO3/YIIIHAs, TIOYBEHHAs, BHYTpU- | PackpbIBaTh cojiepxaHie TEPMUHOB U

OpraHU3MEHHasl. MOHTHI: cpesla oOuTaHus,

JKOJIOTHYECKHE (PaKTOPBI. HKOJIOTHYECKUE (PaKTOPBI,

Knaccugukanus 5K010rn4eckux GakTopoB:[OMOJOTHYECKUI ONITUMYM,

abuoTuyeckue, ONOTUYECKHE U OTpaHUYMBAIOIINI

AQHTPOTIOI€HHBIE. (JIMMUTHPYIOLIHI )M CCIIEJOBAaHUIM

JleiicTBHe 3KOJOTHYECKHX (DAKTOPOB Ha dakTop.

OpraHU3MBlI. XapakTepu30BaTh YCIOBUS CPENL

Vlemoncmpayuu: 0OUTaHUsI OPraHU3MOB;

Tabauysr u cxemvl: «CpeaploduTaHus KJIAaCCU(PUIIMPOBATH U

OpPTraHU3MOBY XapaKTepU30BaTh IKOJIOTUUECKUE
(akTopbl: abMOTHYECKHE, OMOTUYECKUE
1 aHTPOIIOT'CHHBIE.
OnuceIBaTh IEHCTBUE DKOJIOTUYECKUX
(haKTOpOBHA OPTraHU3MBI.
XapakTepru3oBaTh 0COOEHHOCTH
CTPOCHHUS U KU3HEAEATEIIbHOCTU
pacTeHMi U )KMBOTHBIXPA3HBIX CPE]
oOuTaHUs

10.2 |AbGuoTnueckue 1 |AGuotnueckue (HaKTOPHI: CBET, PackpbpIBaTh COJIEp’)KaHUE TEPMUHOB U
(aKTOpHI. reMIepaTypa, BIaXXHOCTb. MOHATUI: a0HMOTHYECKUE (aKTOPBI,
buotnyeckue DoTonepuoansM. [Ipucnocobnenus (boToneproau3M, GHOIOrHYeCKHe
(bakTOpBI OPraHu3MOB K JICHCTBUIO a0MOTHYECKUX  [PUTMEL

(akTopoB. buonornueckue puTMBI.
VIemoncmpayuu:

Tabauywl u cxemol: «DOTOTIEPHOTUZM.
VlabopamopHhbsle u npakmuueckue
padomor:

UlaGoparopnas padora Ne 3.
«Mopdonornueckue 0COOCHHOCTH
[pacTeHUil U3 pa3HbIX MECT OOUTaHMS.
UlaGopaTtopHas padora Ne 4. «BnusHue
CBETa Ha POCT M pa3BUTHE YEPEHKOB
KOJIEyCa»

buotnueckue dakropsl. Bups
OMOTUYECKUX B3aUMO,ICHCTBUI:
KOHKYPEHIINS, XMITHUYECTBO, CAMONO3 U
ero ¢popmsl. [lapazutusm, kooneparus,
MYTYyaJanu3M, KOMMEHCATIH3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).

IAHQJIM3UPOBATh JICHCTBUE CBETA,
TEeMIIepaTyphbl, BIAKHOCTH Ha
OpPraHu3Mbl U IPUBOAUTH IPUMEPHI
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
[[poBOIUTH OMOJIOTHYECKHE
HAOMIOICHHS ¥ 0(DOPMIISTH PE3yNIbTaThI
MPOBEACHHBIX HAOJIOICHUH.
PackpbIBaTh cCoJiepKaHNE TEPMUHOB U
MOHATHUI: OMOTHYECKUE (aKTOPBI,
XUIIIHUYECTBO, Apa3uTU3M,
KOHKYPEHIIUS, MyTYaJIn3M, CHMOHO3,
KOMMEHCAJIN3M, HaXJIeOHUYECTBO,
KBapTHUPAHCTBO, aMEHCAIN3M,
HEHTPAIU3M.

XapakTepu3oBaTh OMOTUYECKUE
(haKTOPBI ¥ BUJIbI B3aUMOOTHOIIIEHU I
MEXy OpraHU3MaMu; IPUBOIUTH




IAMEHCaIN3M, HENTpaIn3M.

3HaYCHHEC OMOTUYCCKUX B3aMMOJICHCTBHI
TUISL CYIIIECTBOBAHUS OPTaHU3MOB B
MPUPOIHBIX COOOIIECTBAX.
VIemoncmpavwuu:

Tabauywl u cxemoi: «IIuieBbIe e

[IPUMEPBI B3aUMHOMN
[IPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHHMBATh MEXIY COOOU BUIbI
broTn4yecKux B3anuMOICHCTBUI
OpraHu3MOB

10.3 [Dxonoruveckue 1 [Dxonoruueckue xapakTepUCTUKU PackppiBaTh cofiepKaHHe TEPMUHOB U

XapaKTEPUCTUKI nonynsauuu. OCHOBHBIE TIOKa3aTeNn MOHSTHI: OIS, YUCIEHHOCTb,

BU/JIA U OIYJISILIUN [OMYJISLIMU: YUCIEHHOCTb, IJIOTHOCTb, [JI0THOCTb, POK/IaEMOCTb,
[POKJ1a€MOCTh, CMEPTHOCTb, IIPUPOCT, CMEpPTHOCTH, TPUPOCT, MUTPALTHS,
MUTpanus. J[mHaMuKa YUCICHHOCTH TMHAMHUKA YUCIICHHOCTH MOIYJISLUH.
MOMYJISILIUK U €€ PEeryIIsiiusl. XapakTepru30BaTh OCHOBHbIE
V[emoncmpayuu: MOKAa3aTeIN U SKOJIOTHUECKYIO
Tabnuyer u cxemvr: «llomynanum», CTPYKTYpPY HNOIYJISIINU; OITUCHIBATh
<<3aKOHOMepHOCT 1 pOoCTa YNUCJICHHOCTHU MEXaHU3MBI PETYIISIUNA YUCIEHHOCTH
MOMYJSIUY UHPY30pUU-TYPETBKI. HOIYJIALUK
VlabopamopHhbsle u npakmuueckue
padomor: TlpakTdeckas padora Ne 2.
«IToacuér
TUTOTHOCTH TIOMYJISIIUHN Pa3HBIX BUIOB
[pacTeHHID

MToro acoB 1o Teme 3

Tema 11. Coo01recTBa M YKOJIOTHYeCKHe CHCTEMBI

111

CooOmrecTBa
OpraHU3MOB.
DKOCHCTEMEI U
3aKOHOMEPHOCTH
WX CYIIECTBOBAHMS]
[Ipupoanbie
YKOCHUCTEMBI

1

Co00111eCTBO OPTaHU3MOB — OUOTICHO3.
CTpyKTypbl OMOIIEHO3a: BUI0BAs,
MPOCTPAHCTBEHHAS, TPO(UUICCKas
(TtutiieBast). Buapl-noMuHaHTHI.

CBsi3u B OHMOILIEHO3E.

VIemoncmpawuu:

Tabnuywl u cxemsi: «IlnieBwIe ey,
«bro1IeH03: COCTAaB M CTPYKTYpay.
Obopyoosarue: MOJILIb-aNTUTHKAITASI
«TunaHbie OMOIIEHO3BI»; repOapuit
«PacTuTeIbHbIE COOOIIECTBAY; KOJIJIEKIIH
«buoneno3»

DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI).
[TonsiTie 00 sSKOCUCTEME M OMOTEOIICHO3E.
DYHKIIMOHATIBHBIE KOMIIOHEHTBI

PackpbIBaTh COJIepKaHUE TEPMUHOB H
MOHSTHI: OMOIIEHO3, DKOCHUCTEMA,
OUOTEOIICHO3, BU/IbI-JTOMHHAHTHI,
DKOJIOTUYECKAsT HUIIIA.
XapakTepu30BaTh OUOIICHO3
(COO0I1IECTBO), €T0 BUIOBYIO,
[IPOCTPAHCTBEHHYIO U TPO(YUUECKYIO

CTPYKTYpHI.
OOBACHSITD POJIb KOMIIOHEHTOB
OWoIleHO3a B TOJJCPKAHHHM  €T0

CTPYKTYPHBI U CYILIECTBOBAHUS
Ha ONIPEJCIEHHON TEPPUTOPUH.
OO0BACHATH OMOJOTHYECKUIA CMBICIT
IPYCHOCTH U JIUCTOBOIM MO3aUKH.
CpaBHHBATh KOMITOHEHTBI
OHUOIIEHO30B, UX BUIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYPBI, CBS3U MEXIY
OpraHu3MaMu

PackpriBaTh cofiepkaHie TEPMHUHOB U
MMOHSATHI: SKOCHCTEMA, OMOTCOIICHO3,
MPOTYIIEHThI, KOHCYMEHTHI,
PEAYIEHTHI, Tpo(UIECKIEe YPOBHH,

MUIIeBas OCIb U CETh, OKOJIOTHYCCKHUEC




KOCUCTEMBI: PO TYIIEHTHI, KOHCYMEHTHI,
[PEAYLIEHTHI.

KpyroBopoT BEIIECTB U MOTOK SHEPTHU B
PKOCUCTEME.

Tpoduueckue (MUIIEBBIC) YPOBHH
PKOCUCTEMBI. [IHIIEeBbIC e U CETH.
(OCHOBHBIE TIOKA3aTENN SIKOCHUCTEMBI:
Oromacca, TpoyKIIHs. DKOJIOTHIECKUE
MAPAMUJIBL: TIPOTYKITUH, YACIICHHOCTH,
oromaccel. CBOWCTBA SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJISIIHS,
passutue. Cykueccus. Jemoncmpayuu:
I lopmpemsi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywsl u cxemol: «[Ipupoansie
cooOmecTBay, «Llemn mutanms,
«IKOJIOTHYeCKast TMPaMHUIAy

VIemoncmpavwuu:
Tabauywl u cxemsi: «buocdepa u 4eIO0BEK»

MUpPaMHUIBI, OnoMacca, MpoTyKIIHs,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA
BKOCUCTEMBI (€€ CIIOCOOHOCTD K
TATETBHOMY CaMOTIOIIICPKAHUIO,
OTHOCHUTEIIEHO 3aMKHYTHIH KPYTOBOPOT
BEIIECCTB, HEOOXOIUMOCTE IOTOKA
BHEPTUN).

CpaBHUBATh MAaCTOUIIIHBIE U IETPUTHBIC
MUTIEBBIC T[N, TPO(QHUUIECKrue ypPOBHU
DKOCHCTEMEI.

Pasznmugarh mupamMuIbl PO TyKITHH,
MAPAMHEJIBI YHCIICHHOCTH U ITHPAMUIBI
OHOMacCHI.

CoCTaBJIsATh T U CETH TTUTAHUSL.
[TepeunciaTh CBOMCTBA SKOCHCTEM:
YCTOHYHBOCTB, CAMOPETYJISIIHS,
pa3BuUTHE (CYKIIECCHs).

OnuchIBaTh MEXaHU3M IO IICPIKAHUS
paBHOBECHSI B 9KOCHCTEMAX.

X apaKkTepu30BaTh CYKIIECCUH,
BBISIBJISITH IPUYMHBI U 0011IHE
3AKOHOMEPHOCTH CMEHBI 3KOCHCTEM

Toro gacos 1o teMe 1
OBIEE KOJUYECTBO 34
JACOB ITO

[TPOI'PAMME




INPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMUSI OCHOBHOU
OBPA3OBATEJIbHOMU ITPOI'PAMMBbI

Kopg
NPOBePsSIeMOro
pe3yiabTraTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI
OCBOEHHUSI POrPaMM OCHOBHOTI'Q
o0pa3oBaHMsI CpeHero 001ero

o0pazoBaHus

C copMuUpoBaHHOCTH 3HAHHUI HA MECTE M POJIb OMOJIOTHMHM B CUCTEME HAYYHBIX 3HAHUH COBPEMEHHOM
HayKH, B KOHIIE €CTECTBEHHO-COBPEMEHHO-HAyYHOW KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHUS; O
BKIIQZIE POCCHUICKMX M 3apyOeKHBIX YYEHBIX-OMONOrOB B OWOJOTHIO Pa3BUTH, (QYHKIHOHATbHAS
TPaMOTHOCTH YeJIOBEKa JJIsl peHICHHUs )KU3HEHHBIX 33124

YMeHue pacKpbIBaeT Copep)KaHue OMOJIOTHYECKHX TEPMHHOB W TOHSITHI: XH3Hb, KJIETKA, OPraHU3M;
MeTabonu3M (0OMEH BeUIeCTB M TPEBpallleHHe 3HEPruu), roMeocta3 (caMoperyisius), ypoBHEBas
OpraHu3anusl JKUBBIX CHCTEM, CaMOBOCIPOM3BEIACHHE (BOCIPOMU3BEICHUE), HACICACTBEHHOCTD,
N3MEHYNBOCTb, POCT U PA3BUTHUC

YMeHne uznaraTh OMONOTHYECKHWE TEOpUH (KIETOYHas, XPOMOCOMHAas, MyTallMOHHas), 3akoHbl (I.
Mengens, T. Moprana, H.. BaBuinoBa) u ydeHus (0 IEHTpaX MHOI00Opasusi U HPOUCXOXKACHUS
KyJIbTypHBIX pacTeHuit H.U. BaBumoa), omnpejieneHue TpaHUWIl WX MPUMEHUMOCTH K COBPEMEHHBIM
CHCTEeMaM

YMeHue BIajeTh METOIaMi HayqHOT'o TIO3HAHUS B OMOJIOTHY (HAOJI0/IEHHE U OTTMCAHKE KUBBIX CHCTEM,
MPOIIECCOB W HANPABIICHUIA; OpPTraHU3AINS U MPOBEJACHNE OMOIOTHYECKIX IKCIIEPUMEHTOB, BBIIBHKCHHE
TUTIOTE3; BBISBJICHUE 3aBHUCUMOCTH MEXJYy NPUBEACHHBIMUA BEIMYMHAMY, OOBSICHEHHE IMOIYUYESHHBIX
Pe3yabTaTOB, UCIIONB30BAHUE HAYYHBIX OOBSICHEHUH, TEOPUH U YCTOHYMBOCTH; YMEHHE JIENaTh BHIBOJIBI
Ha OCHOBAHUH TOJYYECHHBIX PE3yJIbTATOB)

YHoMUHaHUE OCHOBHBIX IIPU3HAKOB BHUPYCOB, KJIETOK IPOKAPUOT U HSYKApUOT, ONHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB M IPEBPAILCHHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Mero3a,
OIUTOJIOTBOPCHHS, Pa3MHOKCHH S, HHIUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3)

YMeHue npuMeHseT ModydIeHHBIe 3HaHU TS O0BSICHEHHS OMOJIOTMYECKUX MPOLIECCOB M MPAKTHIECKOT O
MIPUMEHEHHS, ISl IPUHATHS IPAKTHYECKHX PEIICHUH B MOBCETHEBHOW JKM3HHU B IIENISIX OOECIICUEeHUS
0€30MacHOCTH CBOETO 3A0POBBS M 3I0POBBSI OKPYXKAIOIIUX JIOAEH, COOMIONEHHS HOPM TPaMOTHOTO
MTOBEICHUS B OKPY KAIOUIeH IPUPOTHOH cpejie; HOHMMaHUEe He0OX OJMOCTH HCTIONB30BAHUS JOCTIDKCHUN
COBPEMEHHOW OHMOJIOTHH M OMOTEXHOJIOTHH ISl PAlMOHAIFHOTO IPHPOIONOIB30BAHNUS

YMeHue perraeT dieMeHTapHbIe CeNIbCKOX 035 HCTBEHHEBIE 3a]a4l HA MOHO- M IMTHOPHIHOE CKpPEIIMBaHNE,
CIICIUICHHOE BO3JICHCTBHE; COCTABUTh CXEMY MOHOTHOPUIHOTO CKPEUIUBAHHUSA IS TpeICKa3aHus
HaCIIEOBAHUSI TPU3HAKOB B OPraHU3MeE

YMeHue MpoBOIUTE JTA00PATOPHBIC U MTPAKTHUECKUE pa0OTHI, COOJIIOIATh TpaBUJIa IPH paboTe ¢ yI4eOHBIM
1 1a00paTOpHBIM 000PYTOBAHHEM.

YMeHHE OLEHWBATh W HHTEPIPETHPOBATH HWH(POPMAIMIO OHWOJOTHYECKOr0 COAEPXKAHHS, BKIIOYAS
MICEBIOHAYYHBIC 3HAHWS W3 pa3IMYHBIX ucTouHuKoB (CMU, HaydHO-TIOMyNspHBIE MaTepHabl);
STHUYECKUE ACHEKTHl COBPEMEHHBIX HCCIEAOBAHNH B OMOIIOTHH, MEUIINHE, OMOTEXHOIOTHH
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YMeHue co3aer cOOCTBEHHBIC TUCHbMEHHBIC M YCTHBIE COOOIIEHUs, 0OMEHHBAIOIIHEC OUOIOrHUECKON
nHpOpMAIed W3 HECKOJIbKHUX WCTOYHHKOB, TPAMOTHO TIOHATHBIA W TIOHATHBIA ammapaTHBIA
OHMOJIOTMYECKHIA armapar.

ChopMupOBaHHOCTE 3HAHHUI O MECTE U POJTH OMONOTHH B CHCTEME HAYYHBIX 3HAHUN COBPEMEHHOU HAyKH,
B DIOXY €CTECTBEHHO-COBPEMEHHO-HAyYHOM KapTHHbI MHUpa W Hay4yHOIO MHMPOBO33PEHHUS; O BKIIAJe
POCCHICKUX U 3apyOEKHBIX YIEHBIX-OHOJIOrOB B OHOIIOTHIO Pa3BUTHS; (QYHKIIMOHATIBHAS TPAMOTHOCTh
YeJl0BeKa [yl PelIeHHs] )KU3HEHHBIX 3a/1a4

YmeHue PACKpbIBACT COACPKAHUC OHOJIOrHYECKHX TCPMHUHOB U TOHSITHM: BU, MOIIYJIALINA, FeHO(l)OHZ[,
OBOJIIOIMA, JABVDKYIINEC CHUJIbI ((I)aKTOpBI) OBOJIIOIMH, HpI/ICHOCO6.]'IeHHOCTB OpPraH1M3MoOB,




BHJI000pa30BaHue, IKOIOrHIecKre (hakTopbl, IKOCHCTEMA, TPOAYIIEHTHI, KOHCYMEHTBI, PeIyLIEHTHI, IICTTH
MUTaHMsI, DKOJIOTMYECKas MUpamMuia, OMoreorenos, ouocdepa.

YMeHue u3narate OHOIOruYecKue Teopuu (IBOMOIMonHas Teopus Y. JlapBrHa, CHHTETUYECKAs TEOPHS
SBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoplimeBoro cxoacrsa K.M. bapa, depenoBaHusl IIIaBHBIX
nonocoB U myteit apomonmn A.H. CeseprioBa, yuenust o 6uocdepe B.M. Bepnanckoro), onpeneneHue
TPaHHMI] UX PUMEHUMOCTH K )KHUBBIM CHCTEMaM

VYMeHue BIajeTh METOAaMU HAay4YHOI'O [IO3HAHUA B OHMOJIOTHHI (Ha6J’[IOI[eHI/Ie " OIMIMCAaHUC JXUBBIX CUCTEM,
pOoLECCOB U HaHpaBJ’ICHHﬁ; OopraHuvsalnus U MpoOBEACHNEC OHOJIOrMYECKUX OKCIICPUMCHTOB, BBIIBUKCHUEC
4 TUIIOTE3; BBIABJICHUC 3aBUCUMOCTU MCXKAY IMMPUBCIACHHBIMU BEJIWYMHAMU, OOBICHEHUE IMOJIY4YCHHBIX
PE3YIbTATOB, UCIIOJIB30BAHNUC HAYYHBIX OG’LﬂCHeHHﬁ, Teopnﬁ u yCTOI\/'I‘{I/IBOCTI/I; YMEHHUE N€JI1aTh BbIBObI
Ha OCHOBAaHWH IOJYYCHHBIX pe3y.HI>TaTOB)

YMeHue peIoKeHUH OCHOBHBIX MTPU3HAKOB MOJIC3HBIX OHOMIOTMYECKUX OOBEKTOB: BUIOB, MO YJISIIHA,
HPO/IYLIEHTOB, KOHCYMEHTOB, DPEIyLEHTOB, OMOI€OLIEHO30B M JKOCHCTEM; OCOOSHHOCTH IPOLIECCOB
HACJICZICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOT'O0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICHCTBHS IKOJOIMYSCKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MIOTOKA DHEPTUH
B 9KOCHCTEMaX, aHTPOITOI'CHHBIX M3MEHECHHU B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTBA U
OMOreOXMMHUYECKUX IIUKIIOB B Orocdepe

YMeHne MpUMeHSET MOMyYeHHbIE 3HAHUS U1 00bsICHEHUS! OMOJIOTMUYECKUX MPOIIECCOB M MPAKTHYECKOT0
MPUMEHEHUS, JUIA TPUHATHS MPAKTHYECKUX DPEIICHWH B MOBCETHEBHOW JKU3HU B IIENAX OOCCIICUCHHS
6 0€30IMacHOCTH CBOETO 3AO0POBBS M 3IOPOBBSI OKPYXKAIOIIUX JIIOACH, COOMIOAEHHUSI HOPM TpPaMOTHOTO
MOBEJICHUS B OKPY>KAIOIIEH IPUPOTHOI Cpejie; MOHUMAaHHe HEOOX OTUMOCTH UCIIOIb30BAHUS JOCTHIKCHHH
COBPEMEHHOH OHMOJIOTHHU AT PAllOHAIBHOTO IPHPOIOIOIB30BAHHUS

YMeHue pemaer 3NeMeHTapHbIe OHWOJOrMYecKre 3aJadd, COCTABISIET CXEMBI IEPEeHOCa BEUIECTB U
SHEPrHH B DKOCHUCTEMaX (1SN MATAHWS)

YMeHue MpoBOANUTE JTA00PATOPHBIE U MPAKTHYECKUE PA0OThI, COOIOIATh IPaBUiIa IPU PaboTe C yueOHbIM
1 1a00paTOpHBIM 000PYIOBAHHEM.

YMeHHE OLEHMBATh W HHTEPIPETHPOBATH HHGOPMAIMIO OHOJOTMYECKOr0 COAEPIKAHUS, BKIIIOYAs
[ICCBIOHAYYHBIC 3HAHMS W3 pas3IuyHbiX HCTOYHHKOB (CMU, HaydHO-IOMyIspHBIE MaTepHAIbl);
paccMaTpuBaTh T100aIbHBIC SKOJOIMYECKUE IPOOIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO
K HUM COOCTBEHHYIO MTO3UIINIO

YMeHue co3aer cOOCTBEHHBIE TUCHbMEHHBIC M YCTHBIC COOOIICHUs, 0OMEHHBAIOIIHECs OMOIOrHYECKON
10 uHpoOpMaIied W3 HECKONBKUX HCTOYHUKOB, TPAaMOTHO TIOHSATHBIA M TOHSATHBIA ammapaTHBIA
OHMOJIOTMYECKHIA armapar.

NPOBEPAEMBIE 9JIEMEHTbI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
1 | buonorus kak Hayka
11 Buonorus — Hayka o )uBOM pupoje. Pois Onoornu B COBpeMeHHON HaydHOH KapTuHe Mupa. CructeMa OHOJIOrHYeCKUX

HayK

Meronsl TO3HAHWS SKUBOM TpUponsl (HAOMIONCHWE, OKCIIEPUMEHT, OIMCaHWe, W3MEpeHue, KiacCuuKaIms,

12 MOJICIMPOBaHHUE, CTATHCTHYECKass 00padOTKa JTaHHBIX )
2 | XXuBsle cucreMBl 1 UX OpraHUA3AIIL
2.1 | XKussle cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononornn. CBOHCTBAa OMOCHCTEM U MX pa3HOOOpas3ue
9 YpOBHH OpraHu3aliid OHOCHCTEMBI: MOJEKYISIPHO-TEHETHUECKHH, KICTOYHBIH, OpraHU3MEHHBIH, IOMYIIIIHOHHO-
BHJIOBOH, YKOCHCTEMHBIH, Onoc(epHBIH.
3 | Xummueckuii coctaB v CTPOCHHE KIICTKH
31 XUMHUECKHH COCTaB KICTKH. XUMHYECKHAE 3JEMEHTHI: MAaKPOIJIEMEHTBI, MHKpPOXJIEMEHTH. Boma W MuHepaibHBIC

BCIICCTBA. (I)YHKI_II/II/I BOJbI U MUHCPAJIBHBIX BCUICCTB B KaMCPC. Hozmep;xaHHe OCMOTHYECKOro OajaHca
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMepHble Oenku. HesameHuMmble U 3aMEHHMBbIE
aMHHOKHCIIOTbl. AMMHOKHUCIIOTHBIN COCTAB. Y POBHU CTPYKTYpbI O€JIKOBOIM MOJNEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS
W YeTBEPTUYHAs CTPYKTYPHI). XUMHUYECKHE CBOWCTBa OenkoB. bruonornueckue GpyHKIMN GEIKOB.

@epMeHTHl — OHonoruueckue KaranusaTopsl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTP, CyOCTpaTHas CIelM(UIHOCTD.
KodepmenTsl. Butamunsl. OTnudus pepMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB

3.3

YraeBonsl: MOHOcCaxapuabl (IrOKo3a, prubo3a U Je30Kcupr0o03a), qucaxapusl (caxaposa, JaKTo3a) U MOJIHCAXapUIIbl
(kpaxmaJt, TIMKOTeH, 1eJUTr0I03a). bruonorunueckue GpyHKINN TPUMEHSFOTCA.

JIMnuabl: TPUIIIUIIEPUIBI, CTEpOU B!, hocdonunuasl. ['uapopunsao-runpodoOHbIe cBOlicTBA. bruonorndyeckue GyHKIHHN
unroB. CpaBHEHHE PE3yIbTAaTOB, OCIKOB U JIMIHIOB KAK HCTOYHHUKOB SHEPIHH

3.4

Hyknennossie kucnotel: JIHK n PHK. HykneoTuasl — MOHOMEpB! HYKIEHHOBBIX KuCHIOT. Ctpoenue u ¢pynkuun JHK.
Crpoenne u Gpynkipy PHK. AT®: ctpoenne u pyHxnmun

3.5

[uronorust — Hayka o kamepe. Kiierounast reopusi. MeTopl H3ydeHUs KJIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOImue mpu3Haky KJIETOK: 3aMKHYyTas HapykHasi MemOpana, Mosnexynsl JJHK kak
TEHETHUECKUE alNapaThl, CHCTEMAa CHHTE3a OenKa.

3.7

THIBI KNETOK: dyKapuoTHIecKasi M mpokaprotndeckasi. OCOOCHHOCTH CTPOCHHUS MTPOKapHOTHUCCKOM KineTkH. Kierounas
creHKka norubaer. CTpoeHHE 3YKapHOTHUECKOH KiIeTKH. OCHOBHBIC Pa3iIHuHUsl PACTHUTENBHON, XKMBOTHOM M TPHUOHOMN
KJIETKH.

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, WX (QyHKuuu. IImasmatndeckas memOpaHa, ee
cBoiictBa u ¢yHkuuu. lluronmnasma u ee opranouasl. OxHOMEMOpaHHBIE OpPraHOMABL: AHAOIUIa3MaTdeckas cetb (D11C),
ammapat lombmku, 7mM30coMbl. IloTyaBTOHOMHBIE OpraHOHMIBI KJICTKH: MHTOXOHIpPHM, Imactunasl. [Ipomcxoxnenue
MHTOXOHAPUH 1 mnactuj. Buapl mactnaa. HememOpanHbIe opraHOHIbI: puOOCOMBI, KIETOYHBIH EHTP, PECHUYKU KIETKH,
KryTHKU. DYHKIMY OPraHOUIOB KIIETKU. BrimroueHus

3.9

SAnpo — perynaTopHbIi IeHTp KieTkd. CTpoeHue saep: sAepHas 000JI0YKa, KapuoIula3Ma, XpOMAThH, SAPBIIIKO.
XPpOMOCOMBI

3.10

TpaHCHOPTHPOBKA BELIECTB B KaMepe

X(HSHGI[G}ITGJH:HOCTI: KIICTKHN

4.1

OOMeH BelecTB, WM METa0OIM3M. ACCHMHIISAIMS (TIACTUYECKUH OOMEH) M CHMYJISAIUS (3HEPreTHYSCKUI JIUCCETHBIN
O00MEH) — JIBE€ CTOPOHBI CIIOKHOTO TIpoliecca Merabosiu3ma. Threl oOMeHa BeIIeCcTB: aBTOTPOMHBIA B reTepoTPOQHBIH.
Poinb GepMeHTOB B 0OOMEHE BEleCTB U MPEBPAIEHHH SHEPIUH B KIIETKE

4.2

®dotocunTe3. CBeroBas u TeMHas a3kl GorocuHTe3a. Peakiuu portocunTesa. DpdekTuBHOCTE hoTocHHTE3a. 3HAUCHHE
(orocuHTe3a 1715 s)kK3HH Ha 3emiie. CoOroIeHre YCITOBUI OKPYXKAFOIIEH cpeibl Ha (DOTOCHHTE3 U MEPBI TTOBBIIIICHUS €T0
MPOXYKTUBHOCTH y KyJIBTYPHBIX PACTCHUH.

XemocrHTe3. XeMOCHHTE3NpYIoIue OakTepru. 3HaUYeHNEe XEMOCHHTE3a ISl )KU3HU Ha 3eMiie

4.3

OHepreruyeckuii oOMeH B Kamepe. PaciienjieHHe BElIeCTB, BBIICICHHE M HAKOIJICHHE SHEPrHH B Kamepe. DTallbl
sHepreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buibl. KuciopomHoe OKWCIIEHHE, WM KISTOYHOE JAbIXaHHUE.
3((EKTUBHOCTH SHEPrETHYECKOT'0 OOMEHA
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Peaknnn matpuyHoro cunrtesa. ['eHetnueckas napopmarms u JIHK. Peanuszanms renernueckoit nHGoOpMamuu B Kamepe.
I'enernueckuii ko W ero cpoictBa. TpaHckpumims — MatpuuHbli cuHTe3 PHK. Tpancmsums — OmocuHTe3 Oeka.
KonupoBanne aMHHOKHUCIOT. Poitb prOocoMBl B OHOCHHTE3e Oenka

4.5

Hexnerounsie ¢popmbl sxu3HH — BUPYCHI. MicToprst oTkpbiTHsI BUpycoB (.M. BanoBckuit). OCOOCHHOCTH TIOIEPKAHUS U
KHU3HEIEATSILHOCTH BHUPYCOB. bakrepmodaru. bone3snn pacreHnii, KMBOTHBIX W YeNIOBEKa, BBI3HIBACMBIC BHPYCAMHU.
Bupyc mmmynonedunmra uenopeka (BUY) — Bo3Oymurens CIIWJla. TlpoduiakTrka pacnpocTpaHEHHs] BHPYCHBIX
3a00IIeBaHIH

PasmHOXeHue u HHIAWBUAYAJIIBHOC PA3BUTHUEC OPraHU3Ma

5.1

Knerowynsrii nukn, WM XW3HEHHBIH mukil kieTku. WHTepdasza m muto3. [Ipomeccwl, mporekaromue B HHTEpdAase.
Peruukauust — peaknuss matpuusHoro cuHTesa JHK. Crtpoenune xpomocom. XpoMOCOMHBIH HabOp — KapuOTHIIL.
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I[I/IHJ'IOI/IIIHI)IG U TalJIONJHBIC XPOMOCOMHBIC Ha60p1>1. XpOMaTI/II[I)I. HI/ITOHOFI/ILICCKI/IC OCHOBBI PA3MHOXCHUS U
HWHAWBUAYAJIbHOI'O PA3BUTHA OpraHu3ma.

HGHCHI/IG KIICTKHN — MMTO3. CTaI[I/II/I MHUTO3a. Hpoueccm, IMPOUCXOAAIINE Ha PA3HBIX CTAAUAX MHUTO34. buonornueckuii
CMBICJI MUTO3a

5.2

(DOpMI)I PasMHOXCHHS OpraHnu3MOB: Oecmoloe | moaoBoe. Busl Oecronoro PasMHOXCHUA: ACIICHUE HA/IBOC, TIOYKOBAHUEC
OAHO- U  MHOT'OKJICTOYHBIX , CHOpOOGpaSOBaHI/Ie, BEICTATUBHOC PAa3MHOXCHHUEC. I/ICKyCCTBeHHOG KIIOHMPOBAHUEC
OpPraHnu3MoB, €ro 3HA4YCHUEC AJI CCJICKI NN

5.3

ITomoBoe PasMHOXCHHUEC, €TO OTIINYIUEC OT Oecmonoro.

Meiioz. Craguu meitoza. [Iporecchl, mpoucxosmue Ha cTaausix Meio3a. [loBeaenne xpoMmocom B Meiiose. Kpoccurrosep.
buonorudeckuii cMbIca U 3HaUEHHE Meiio3a

5.4

FaMeTOFeHe3 — Hpouecc 06p330BaHI/Iﬂ IIOJIOBBIX KJICTOK y JKHUBOTHBIX. HOJ]OBI:Ie JKCJIC3bl. CCMCHHUKU MU SAWYHUKU.
OOpaszoBaHre M pPa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CepMaTo30u, SMIEKICTKA) — CIEPMATOrCHE3 M OOreHe3.
Oco0eHHOCTH coJiepKaHus THIEKIETOK U criepMaTo3onioB. OmnogoTBopenue. [lapreHoreHnes

5.5

WNuauBuayansHOe pa3BuTHE (OHTOreHE3). IMOpHOHATIBLHOE pa3BUTHE (3MOpHOTeHe3). DTarmbl SMOPHOHATBHOTO PA3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: JIpOOJICHHWE, TacTpyJslus, opraHoreHe3. llocToMOpuoHambHOE pa3BUTHE. THIIBI
MOCTAMOPHOHANBHOTO Pa3BUTHS: MpsMoe, HempsiMoe (TMunHO4YHOE). HaOmroneHue 3a cpefod pa3BUTHS OPraHU3MOB;
(hakTOphI, CIIOCOOHBIE MTEPEX0/IbI BPOKIEHHBIC YPOJCTBA.

Poct u pazsutue pacreHuii. OHTOreHe3 LIBETKOBOI'O PacTEHUs: CTPOCHUE CEMEHHU, CTaAUU Pa3BUTH.

HaCHeHCTBeHHOCTB 1 UBMCHYUBOCTH OpraHu3Ma

6.1

[Ipenver u 3amaun reHetuku. Mcropus pasBuTHS TeHEeTHKU. Britag poccHiicKuX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE
TeHETUKUA. MeTonbl TEeHETHKH (THOPHIONOTHYECKUN, HMUTOTCHETHYESCKUH, MOJICKYISIpHO-TeHeTHuYecKuii). OCHOBHBIC
TCHETHYECKUE MOHATH. | eHeTHIecKast CHMBOJIMKA, HCIONB3yeMasl B CXEMaxX CKPEIIHMBAHUS

6.2

3aKOHOMEpPHOCTh HACIENOBaHUS TMPU3HAKOB, ycTaHOBJIeHHbIe [. Menzaenem. MoHoruOpugHoe CKpeniuBaHue. 3aKoH
enuHOooOpa3us THOPUAOB MIEPBOTO MOKOJICHHS. [IpaBuio TOMUHHPOBAHMS. 3aKOH pacIipeAeieHus Mpru3HakoB. [ umoresa
YHCTOTHI UTpPHL. [10NTHOE 1 HETIOTHOE JOMIUHHUPOBAHHE.

JuruOpuaHoe CKpelinBanie. 3aKOH He3aBUCHMOTO HaC/IeI0BaHI MPU3HAKOB. [[HTOreHe THUeCKe OCHOBBI AUTHOPHIHOTO
CKpEIIMBaHMs. AHAIM3UPYIOIIee CKpeIlnBaHue. VIcmonp30BaHne aHain3a CKPEIIMBAHHS /IS ONpPEACICHHs T'€HOTHIIA
ocobn

6.3

CueruieHHOe ucclienoBaHue mpu3HakoB. Pabora T. MopraHa mo cHelJICHHOMY HaclelOBaHHI0 T'eHOB. Hapyienwue
CIICTUIEHUS TEHOB B pPe3yJIbTaTe KPOCCHHIOBEpa. XPOMOCOMHASI TEOPHSI HACIEICTBEHHOCTH. | eHeTHIeCKIe KapThL.

l'enernueckuii mom. XpPOMOCOMHOE OIpeAeNieHHe IMojla. AyTOCOMBI W TIOJNIOBBIE XPOMOCOMEI. [OMoramMeTHbie W
rereporaMeTHele opranu3Mel. HacnenoBanue npru3HaKkoB, CHEIUIEHHBIX C TOJIOMKOM

6.4

W3menunBocTh. Bunapl M3MeHYMBOCTH: HEHACIENCTBEHHAs M HacjleNCTBEHHas. Posib cpeapl B HEHAcCIeNCTBEHHOW
W3MEHYUBOCTH. XapaKTePUCTHKa MOAW(DUKAIIMOHHON M3MEHYHNBOCTH. BapHalnoHHBIA psa M BapUaIlMOHHAS KPHBAsL.
Hopma Cocrosnue npusnaka. KoiuuecTBeHHblE M Kau€CTBEHHBIE XapaKTEPUCTHKU U MX HOpMa cocTosHusd. CBolcTBa
MO (PHUKAMOHHON N3MEHUINBOCTH

6.5

HacnencrBeHHas, WM T€HOTUIIMYECKAs, M3MEHYMBOCTh. KOMOWHATHBHAS M3MEHUMBOCTh. Me03 W TIOJIOBOM MPOIEecC —
OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHUMBOCTh. Kiaccudukarms MyTalnui: TeHHbIE
XPOMOCOMHBIE, TeHOMHbBIC. YacToTa M MPUYHMHBI MyTanuid. MyTareHHbIe (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B
HacnenctsenHon n3Menunsoctu H .M. BaBuiosa

6.6

I'eneTrnka denoBeka. KapI/IOTI/IH yesmoBeka. OCHOBHEIE METOAbI TCHCTUKHU YCJIOBCKA: reHeanoqueCKHﬁ, 6JII/13HCLIOBLII>'I,
LII/ITOFGHCTI/I‘ICCKI/IIZ, 6HOXHMPI‘~ICCKPII>1, MO.]'ICKy.]'IprHO-FCHeTI/ILIeCKI/Iﬁ . COBpeMeHHOC OnpeaCICHUEC T'CHOTHUIIA:
MOJIHOTCHOMHOE CCKBCHHPOBAHUC, TI'CHOTHIIMPOBAHUEC, B TOM YHCIIC C IMOMOIIBIO HI_[P -aHanu3a. HacnencTBeHHbIe
3a00JIeBaHUS Y€JI0BEKA: T€HHbIE 60J1€3HI/I, 0oJIe3HH C HacJeJACTBeHHOMN OpeapacCnoaoXCHHOCTbIO, XPOMOCOMHELIC 0oJIe3HNU.
CoMaTHYeCcKHue u TCHCPATUBHBLIC MYTAllWN. HpI/IHLII/IHLI 310pOBOI'o 06pa3a KHU3HU, TUAarHOCTHUKH, HpO(i)I/IJ'IaKTI/IKI/I " JICUCHUA
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MEAUTHUHCKUX 3a00JICBaHMIH. Meauko-reHeTHuecKoe KOHCYJIbTUPOBAHUC. 3HaucHUE MEJUIIMHCKOW TEHETHUKU B
MNPCAOTBPpAICHNN 1 BOBHUKHOBCHHUHU I'CHETUYCCKUX 3a00JIcBaHM YeIIOBEKa

CeneKum{ opraHmauHﬁ. OCHOBBI OMOTEXHOJIOTUH

7.1

CGHGKHI/IH KaK HaykKa W IIporecc. Bapoxcz[eHI/Ie CCIICKIMHU M JOMCCTHKaAIlUU. O6yquI/Ie H.M. BaBuioBa o HEHTpax
MPOUCXOKACHUSA U MHOFOO6paSI/I$I KYJIbTYPHBIX paCTeHHﬁ. HeHTpI)I MPOUCXOKACHUA JOMAIITHUX XKUBOTHBIX. COpT, nopozaa,
mTaMM

7.2

CoBpeMeHHBIE METO/IbI CeeKIMH. MaccoBbIi U WHIMBUAYaJIbHBIA OTOOPHI B CENEKIIMU PACTEHUH U >KUBOTHBIX. OleHKa
JKCTephepa. bIM3KOpOICTBEHHOE CKpelnBaHue — MHOpUAUHT. Ynctas nuHus. CKpellliBaHrue YUCTBIX TUHUN. ['eTeposuc,
unn tubpuaHas cuna. HepopcTBeHHoe cKkpelMBaHue — ayTOpuauHr. OtTaanéHHas ruOpuau3anus U e€ yCIexXH.
WckyccTBeHHBIN MyTaIus U IOJTy4eHHUE TMOJIUIIIIONA0B. JIOCTIKEHNUS CeJIeKIIUN paCTeHUH, JXKUBOTHBIX U COOpaHUit

7.3

BuorexHomornn Kak oOTpaciu MPOW3BOACTBA. ['eHHas WH)KEHepus. OTambl co3faHusi pexkoMOuHanTHOW JIHK u
TpaHCTeHHbIX opraHu3MoB. Kierounas nnxenepus. Kierounas kynbTypa. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTECHUH.
KionnpoBaHue BBICOKOMPOAYKTUBHBIX CEITbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTMUECKUE U ITHYECKUE TPOOTIEMBI.
I'MO — MonuuIMpoBaHHbIE TEHETUYECKHE OPTaHU3MBI

DBOJIFOIMOHHAS] OUOJIOrUsI
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DBOIIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CeupnerenscrBa 3Boitonuy. IlaneoHTonorndyeckue: Mo MOPAAKY IPOSBIEHUS BUAOB B IaJCOHTOIOIMUYECKON JIETOIUCH,
nepexogubie  GopMel. broreorpadudeckue: cXomacTBO M HccienoBaHue ¢GayH M (IOpEI MaTEPUKOB W OCTPOBOB.
OMOpHONIOrHYECKHe: CXOACTBA M PAa3IHUUsl SMOPHOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHHUTENBFHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, OJMHAKOBEIE, pyIUMEHTapHBIC OPraHbl, aTaBU3MbI. MOJIEKYIIIPHO-OMOXUMHYECKHE: CXOICTBO IPUHIIUIIOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJINYECKHX MyTeH Y BCEX OpraHH3MOB

1.2

OpomtonnonHast teopusi Y. JlapBuna. [Ipenmnocelnky BO3HMKHOBEHHUS AapBUHK3MA. Pa3BuBaroluecsi CUilbl BUJOB IO
JapBuHy (M30BITOYHOE Pa3MHOKEHWUE TPU OTPAHMUYEHHOCTH PECYPCOB, HEOMpEACICHHAas H3MEHUHMBOCTh, OOpbOa 3a
CYIIECTBOBaHUE, TEOPUs 0TOOPA)

1.3

Cunrernueckas Teopus sBoronuu (CTD) u ocHOBHBIE ee MmosiokeHusl. MukposBomonus. [lomynsaius kak equHAIa BUaa

W IIUBHJIM3aLIMH

1.4

Hemwxymuecst ((pakTopsl CHIBI) BHAOB IMBIIM3ALMN B TpHpoAe. MyTanMOHHBIM TporecC W KOMOWHATHBHAS
M3MEHYHUBOCTb. [loMyIsAIinoHHbIe BOIHBI U Apeid reHoB. M3omsius u murpanus. EcrecTBeHHBIH 0TOOP — HANPaBISIOIIUIA

(akTop »Bosronu. POpPMBI €CTECTBEHHOTO 0TOOPA.

[IprcriocobIeHHOCTh OPraHM3MOB KaK pPe3ysIbTaT 3BONIONWHU. [IpuMepbl TpucnocoOiieHud y Ten. ApomMopdo3bsl U

HAU0aJaTallH.

Bun n Bumoo6pazosanne. Kpurepun suaa. OcHOBHBIC (hOPMBI BUA000Opa30BaHUs: reorpadudeckas, IKOJIOrnuecKas.
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MaxkposBomrorus. DopMBbI SBOJIONHA: (HIETHIECKas], TUBEPreHTHAsI, KOHBEPreHTHAs, mapaiensHas. HeoOpatumocTs

PEBOIIOITNHT

Bo3HukHOBEeHUE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHaydHBIE TIPEACTAaBICHHSI O 3apOXKICHIH KU3HU. HaydHble THIIOTe36 BOSHUKHOBEHHUS JKU3HU Ha 3eMile: aOHOTeHe3
maHcIepMist. XUMUYECKasi IBONIOI. DKCIIEPUMEHTAIBHOE MOATBEP)KACHIE (PMHAHCOBOH ycToWumBOCTH. HadanbHbre
aTankel Onoornueckoi nusmmmsanun. ['umoreza PHK-mupa. [TepBbie kieTkn u ux 3Bosrorws. @opMupoBaHUEe OCHOBHBIX
TPYIII XKUBBIX OPraHU3MOB

2.2

PaszButne xu3an Ha 3emIie 1o spam u nepuoaam. Karapxeii. Apxeiickas u mporepo3oiickas sroxa. [laneo3oiickas apa u ee
TIepUOJIbI: OPHICKHIA, OPIOBUKCKUN, CHITYPUHCKUH, JEBOHCKHM, KAMEHHOYTOJIBHBIN, TIEpMCKUH. Me3o30iickas 3pa U ee

MEPUOBI: TPHACOBBIN, IOPCKUI, MEITIOBOM.

Kaitno3zoiickas opa U €€ MNCPUOIbI: l'[aJ'IeOl"eHOBLIfI, HeOFeHOBBIﬁ, aHTpOHOFCHOBBIfI. XapaKTepI/ICTI/IKa KipMara H
TCOJOTMYCCKUX IIPOLECCOB. OCHOBHBIC 3TaIlbI PACTUTCIBHOIO MHpa U MHpPA XHUBOTHBIX. ApOMOp(l)OSLI y paCTeHI/Iﬁ u
KHUBOTHBIX. HO?[BJ'IGHI/IC, PacCuBCT U BBIMUPAHHUEC I'PYIIIT )KUBBIX OPraHn3MOB




Kopg

2.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Cucrema OpPraHnv4eCKOro Mrupa Kak OTpaKCHUC NUBUJIN3AllUN. OCHOBHEIE CHCTEMAaTHUYCCKIE T'pyHIibl OpraHn3MOB

2.4

BBOJ'I}OIII/IFI YCJIOBCKA. AHTpOHOJ’IOFI/ISI KaK HayKa. PasButne HpeI[CTaBJ'IeHI/Iﬁ O MPOUCXOXKICHUHN YCIIOBCKA. Mertoibl

HU3Yy4YCHUS aHTPOIIOICHE3Aa. CXO}ICTBa 1 YBaXXCHHUC K YCJIOBCKY U X KUBOTHBLIM. CucreMHOE TOJIOKCHUE YCIIOBEKA.

Hewxymue (Qakropel) aHTpormoreHesa. HacnmencrBeHHass M3MEHUMBOCTh M OTOOp. OOILIeCTBEHHBIN 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUN TPYZA, MBIIUIEHUS, PeUd

2.5

OCHOBHBIC CTAJMU M BETBU SBOJIOIMU YEJOBEKA: aBCTPATIOMUTEKH, UenoBek yMHBIH, UemoBeKk MPSMO MPHINCIIINH,
UYemnoBek HeaHepTanbckuii, YenoBek pasymHbIid. Haxomku moe3HbIX HCKOIAaeMBIX, BPEMsI OCBEILCHHSI, PACTIPOCTPAHEHHUE
o0Jiact, 00BeM rOJIOBHOTO MO3ra, 00pa3 KU3HU, SBIICHHE

2.6

UYenoreueckue packl. OCHOBHBIE OONBIIUE Pachl: eBpoIleon THAS (€Bpa3uiicKas), Herpo-aBcTpajJouaHast (3KBaTOpUasbHas),
MOHTOJIOWIHAsT (A3MATCKO-aMepHKaHCKas). UepTsl MPHCIIOCOONCHHOCTH MPEACTABUTENICH YeIOBeUeCTBA K YCIIOBHSM
cymecTBoBanus. EquHCcTBO yenoBedecTna pac. Kpuruka pacusma

Opranu3mbl 1 OKpY’Karomias cpejia

3.1

Okomorusi Kak HayKa. 3ajadd U pas3fensl 3KoIorud. MeTonpl HSKOJNIOTHYECKHX HCCIISIOBAaHUM. ODKOJIOIMYECcKoe
MHpoBo33peHue. Cpesibl 00MTaHKsl OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/IYIIIHAsSI, [I0YBEHHAs, BHYTPUOPraHHasl.

3.2

Okonornyeckue akropsl. Kimaccuduxarius 3KoI0rndeckux GpakTopoB: aOHOTHYECKHE, ONOTHYECKHE U AaHTPOIIOTCHHBIC.
JlelicTBue BpenHBIX (paKTOPOB HA OPraHU3MBI

3.3

Abuornueckue (QaxKTOpel: CBET, TEMIepaTypa, BIaxHOCTh. PotomepuoamsM. IlpucrmocoOneHust OpraHu3MOB K
MPOTUBOJCHCTBHIO a0HMOTHYECKUM (hakTopaM. brosornyeckrue puTMel

3.4

Brornueckue akropsl. Buasl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIIUS, XUITHUYICCTBO, MTAPa3UTU3M, MYyTyaJIH3M,
KOMMEHCaJIM3M (HaxJIeOHMYECTBO, KBAPTHUPAHTCTBO), aMEHCAIM3M, HEUTpaau3M. 3HaueHnEe OMOTHYECKUX B3aUMOJICHC TBUIA
JUTSL CYIIIECTBOBAHMS OPraHN3MOB B YCIIOBHSIX COOOIIECTBA

3.5

OKOJIOTHYECKHE XapaKTePUCTUKU IpuMeHEeHHs. OCHOBHBIC IIOKAa3aTeNy HaIpaBJICHHUS: HAOIIONCHHWE, OCBEIICHHE,
POX1aeMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanys. JIuHaMuKa B3auMOJECHCTBUS U €€ PeryJIMpoBaHue

Coo00I111eCTBa ¥ DKOJOTMYECKHUE CHCTEMBI
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Coo01ecTBo opraHu3MoB — OuorieHo3. CTPyKTypbl OMOIICHO3a: BUAOBAs, MPOCTPAHCTBEHHAS, Tpoduueckas (mumieBas).
Bunsi-nomunanTel. CBsA3U B OMOLIEHO3€E

4.2

Dkonornyeckue cucteMbl (3kocucteMsbl). [loHsiTHe 00 3KOocHUcTeMe M OuoreorneHosze. OYHKIMOHAIBHBIE KOMIIOHCHTHI
9KOCHCTEMBI: MPOAYIEHTH, KOHCYMEHTBHI, pPEIyHeHTH.. KpyroBopoT BeIIECTB M IIOTOK JHEPTUM B DKOCHCTEME.
Tpodudeckue (IHIIEBbIC) YPOBHU SKOCUCTEMBI. [TuieBbie 1ienu 1 cetu. OCHOBHBIE MOKA3aTeNId YKOCUCTEMBI: OmoMacca,
MPOAYKIHUSA. DKOJOTHMUYECKUE THUPAMHUIBI: TPOMYKIHs, goisi, Ouomaccel. CBOWCTBA 3KOCHCTEMBI: YCTOWYHUBOCTD,
caMmoperyisnus, noguepxanne. CyKieccus

4.3

[Ipuponnsie 3K0CHUCTEMBI. DKOCUCTEMBI 03€P U peK. DKocHcTeMa BOMHOIO WM IMHUPOKOIUCTBEHHOI'O Jieca.

AHTPOIIOTeHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI. bromormaeckoe W XO3SIMCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHCTEM.

Bbropasznoobpasue kak (pakTop ycTonIrBOCTH dKocucTeM. CoXpaHeHHE OHOJIOTHYECKOro pa3Hoo0pas3us Ha 3emiie
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OO6yuenue B.W. Bepnanckoro o 6uocdepe. I'paHnIbI, cOCTaB U CTPYKTypa 6Hochepbl. JKuBoe BEmEecTBO U ero PyHKIIHH.
OcobeHHOCTH Ouocdepbl Kak riodadbHOH SKOCHCTeMBI. JIMHaMU4eckoe paBHOBecHE W oOpaTHas CBs3b B OHocdepe.
KpyroBopoTs! BemiecTB U OMOT€OXUMHIYESCKHE IIHKIIBI AIEMEHTOB (YTIIEpol, a30T). 30HaIbHOCTE Onocdepsl. OCHOBHEIC
OHOMBI CYIIIH

4.5

YenoBeuyecTBO B Onochepe 3emiti. AHTporioreHHbIe U3MeHeHus B onocdepe. [1odanbpHbIe SKOIOrHUECKHE TTpodieMbl. B
OCHOBE Pa3yMHOI'0 YIIPABJICHI CTOST 3aTPAThl M UX HCIONIb30BaHue. JJoCTHKEeHUsT OMONOTHY U OXPAHBI IIPHPOJIBI
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