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MMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma cocrarinena B coorBeTcTBUd Y MK I'. M. JIpIMIIHI B COOTBETCTBYET
noJjoXxeHusIM DeaeparbHOro rocyAapcTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa CPETHET0 00IIero
oOpa3oBaHusl.

[Iporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM IIpOrpaMMBbl H3y4YeHUs OHOJIOIHH,
COOTBETCTBYET (helepaTbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHIapTa CPeAHEro (IIOTHOTO)
o6rmero obpazoBaHus, TpeOOBAHUSIM K YPOBHIO IIOATOTOBKHY BBIITYCKHUKOB B YCIIOBUSAX BBEICHH
NpoQHIIEHOTO OOYUCHUs], a TaKKEBPEMEHH, OTBEAEHHOMY (enepaabHeM 0a3HCHBIM YIEeOHBIM
IUIAHOM IS Pa3HbIX HalpaBleHu#d nuddepennuanuu oOpa3oBaHMs B CTaplied IIKone —
npoQUIBHEI ypOBeHs H3yueHMsAOMonoruM (3 4aca B HEHEm0). B colepikanue aBTOPCKOM
IPOrpaMMBI BHECEHEI H3MEHEHHsI, KOTOPbIE OTPaKeHBI B TAOMIIE TEMaTHYECKOTO PACIPENETIEHHS]
4acoB, 4TO 00ecrneunTHOpMHUPOBAHUE 3HAHUM ¥ YMEHUH 0 OHONOTUM Ha IPOQHUIBHOM YyPOBHE.
V3MeHeHHUs cIelaHbl C y4eTOM MPUMEPHON IIpOrpaMMBbl IO OHMONIOTHM M CTaHIapTa CPEIHETO
(monHoOTrO0)06MImEro obpaszoBanusl 1m0 Owonoruu. PesepBHbIE Yachkl OBUIM pacIpesieieHBl Ha
u3ydeHue pasnenoB: «OCHOBBI IIUTOIOTHMY» - 6 dacoB, «OCHOBBI T€HETHKH» - 3 Yaca. Tak Kak
2023-2024 yuebusIit roz cocrasisieT 34 Henenb, padodas mporpamma mo 6uonorun aud 10 xkmacca
coctapiena Ha 102 wacoB. Kypc «OOmmas Owonorus» 3aBeplliacT H3ydeHUE OHOIOIMU B
001Ie00pa30BaTeNbHBIX YUPSKACHUSIX W IpH3BaH 00OOMHUTE OHONOrMYecCKHe 3HaHWf,
UMEIOIIHECT Y Y4aIluxcs.YTIIyOMB WX [0 IOHUMaHHUs OHOJIOTHYECKMX 3aKOHOMEPHOCTEH,
COBPEMEHHBIX TEOPHA, KOHIIEIIIHH i YUSHHH, a TAKKe I0Ka3aTh IPUKIIAHOE 3HaYCHUE OMOTIOTHH.
ITporpamMMa KOHKPETHU3UPYET COJIepIKaHUe IIPEIMETHBIX TeEM 00pa3oBaTeILHOTO CTaHaapTa, 1aeT
IpUMEPHOE pachpenefieHde ydueOHBIX 9acOoB II0 pasfeiaM Kypca HMPEKOMEHIYeMYIO
[IOCJIEIOBATEILHOCT U3YUEHHUS TEM M Pa3/ie]IoB Y4eOHOro IIpeIMeTa ¢ YYETOM MEKIIPEAMETHBIX
U BHYTPHIPEOMETHBIX CBsI3€H, JIOTWKM Y4eGHOrO MPOLECCa,BO3PACTHEIX OCOOEHHOCTEH
yaamuxcs. Kypc Ouonorud Ha CTYHEHH CpexHero (momHoro) obmero oOpasoBanus Ha
npodHIEHOM YPOBHE HANpaBlieH Ha HOPMHUPOBAHUE Y YJAIUXCA IEJIOCTHOM CHCTEMBI 3HAHUH O
JKHBOUIIPUPOZE, €€ CHCTEMHOM OpraHu3alli¥ M 3BOJIOLUH, II03TOMY I[IPOrpaMma BKIIOYaeT
cBefeHus 00 O00muX OHONOTHYECKMX 3aKOHOMEPHOCTSX, IPOSBIAIOIIAXCS Ha pasHBIX
YPOBHAXOPraHU3aIH| KUBOU mpuposl. Comepkanie Kypca OHONOTHY Ha NPOGUIBHOM yPOBHE
IpU3BaHO OOECIIEUMTh YUYAIUMCsI TOCTATOUHYyI0 6a3y MU HNpONODKEHHs o0pasoBaHUsS B BY3E,
cOpPMHPOBATh HABBIKK TOBEJEHHS B IPUPOAE, NMPOBEACHHA M O(QOPMIIEHHS OHOTOTHISCKUX
YCCIIeIOBaHMH, 3HAUMMEBIX I Oymymmero 6uonora. M3yuenue Kypca «O6mas 6uonorusy» B 10-11
Knaccax Oaszupyercs Ha 3HAHWSX, IOTYUYEHHBIX YUaIIEMHUCS TIPH H3ydeHHH OHONOTHH B OCHOBHOM
mKoJie. DTO ITI03BOJISIETPACKPHITH CHCTEMY OOIEOHONIOTHIECKHX 3HAaHHKH Ha 00jiee BBICOKOM
TEOPETHIECKOM YpOBHE.B Kypce BaKHOE MECTO OTBOIMTCS Pa3BUTHIO €CTECTBEHHOHAYTHOTO
MHPOBO33PEHHUS ¥ 3KOJIOTMYECKOH KyNIbTyphl ydamuxcs.lIporpamMma BKITIOYAacT BCE OCHOBHBIC
pa3Ielbl U TEMBI, H3y4aeMble B CPEIHEH MKOJIe, OHAKO B UX CTPYKTYPY U CONEPIKAHUE BHECEHBI
H3MEHEHHs. DJTO CBSA3aHO C TEM, YTO BOCHOBHOM IIKOJE ydallHecs YK€ IO3HaKOMHUIIUCH C
6a30BBIMH 00IEONOIOTHIECKUMHE TOHATHIMHE, YTO 1aET BO3MOXKHOCTE PACKPBITh COEP KaHNE HA
foee BBHICOKOM HAYYHOMYPOBHE M B TO K& BpeMs NOCTYNHO Mg ydammxcs. IIporpammoit
IpelycMaTpHBaeTCA H3ydeHHe yJalluMUCS TEOPETHUECKHX M IIPUKIATHBIX OCHOB Guonoruu. B
Helf HAIIM OTpakeHHe MPOOJIEMBI, CTOSIIME IIE€PE] COBPEMEHHON OHOIOTHYECKOH HayKoOH,
pellIeHre KOTOPBIX HAlIPaBIEHO Ha COXPAHEHUE TIPUPOIBI K 30POBBs YEIOBEKA.



Ienu 1 3372491 H3y9eHHs: OHOJIOTHH
Vsyuenue GHONOTHH Ha CTYNIEHH CPeiHero (IOMHOTo) obmero o0pasoBanus B crapiuei

IIKOJIE Ha 6a30BOM yPOBHE, HANPABJICHO Ha JOCTHKEHUE CIEMYIOIIUX LeNei:

e OCBOEHHE 3HAHWN 00 OCHOBHBIX OHOJIOTHYECKHUX TEOPHAX, HACAX U MPUHIANAX, ABIIAIOMINAXCS
COCTABHOM UACTBIO COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpa; O METOdax
6HONOTHYECKIX HAYK (IIUTOJOTHM, TCHETHKH, CENeKIUH, OMOTEXHOJTOTHH, SKOTIOTHN); O
CTPOCHHH, MHOT006pa3iy U 0COGEHHOCTAX OMOCHCTEM (KIETKA, OPrafu3M, MOMmy/IAlus, Bul,
fuoreoneHo3, Omocdepa); BBINAOMUXCA OMOTOTMYIECKUX OTKPBITHSX M COBPEMCHHBIX
HCCIIeIOBAHUSIX B OMOJIOTHYECKOM HaYKe;

o OBJAJEHME YMEHHSMH XapaKTepHU30BaTb COBPEMECHHBIC HAYYHBIC OTKPBITHA B obnactu
GHOJOTHIL, YCTAHABIUBAT CBA3b MEXKIY DPa3BUTHEM OHONOIMM M CONMATBHO-ITHHECKUMY,
3KOITOTHYECKAME IPOOIEMAMH HelIOBEYECTBa; CaMOCTOATENBHO MPOBOJKMTE OHONOTHIECKHE
yccienoBanus (HaGIIIOfCHNe, H3MEpeHHe, SKCISPHMEHT, MOJEIUPOBAHUE) U TPaMOTHO
oQOPMIIATL TIONy9IeHHBIE PE3yJbTaThl, AHAIM3UPOBATh W HCIONB30BATH OHONIOTUYIECKYIO
rH(MOPMAIIHIO; TIOTB30BATECS GHOTOTHYECKOM TEPMUHOIOTHEH M CHMBOTHKOMH;

e Da3BHUTHE IO3HABATENBHEIX MHTEPECOB, HHTEIICKTYATBHBIX M TBOPHCCKHUX crocoOHOCTER B
mpouecce HM3ydeHHs Ipo0NieM COBpEMEHHOH GHONOTMYECKOH HayKH; MPOBEACHUA
SKCIICPUMEHTANBHBIX HCCICIOBAHNH, pemeHns OHONOTMISCKHX 3ajad, MOICIHPOBAHHA
OUOJIOrHYECKAX 00BEKTOB U IIPOIIECCOB;

e BOCTHTAHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS 3aKOHOMEPHOCTEH YKUBOM TIPHPOIEI,
HEOOXOMMMOCTH OEpeXKHOTO OTHOLICHHS K HeH, COONIOACHHMA STHIECKAX HOPM IpH
IPOBEICHHH OHOIOTUUECKHIX HCCIIEI0BAHNN;

e WCIIONB30BAHUE [IPHOOPETEHHBIX 3HAHHI ¥ YMEHWH B I[IOBCEIHCBHOM M3HM I OLCHKHA
OCTE/ICTBHI CBOEl JEATEIbHOCTH IO OTHOIIEHHIO K OKpYXKaiomlel cpele, COOCTBEHHOMY
3[[0pPOBBIO; BEIPAGOTKH HABBIKOB SKOIOTHYECKON KyIbTYPbIL; 060CHOBaAHUA ¥ COOMIONEHUSI MED
npodutakTuky 3a6oneannit 1 BUY-uupexum.

MECTO YUEBHOI'O TIPEMETA «BHUOJIOTVisI» B VUEBHOM IIJIAHE

B cootretcTray ¢ ®T'OC OO0 6uonorus sBiseTcs 0043aTeIbHBIM IPEAMETOM Ha YPOBHE
OCHOBHOTO 061mero o6pasosanus. JlaHHasd mporpaMma IpefycMaTpiBacT U3y eHUE OuoJIOTHH B
11 xacce - 3 4ac B Henelo, Beero - 102 gaca.

IUIAHUPYEMBIE PE3YJIBTATHI N3YUYEHUS YUEBHOI'O INPEAMETA

JleaTenbHOCTh 00pa30BaTENbHOM OPraHu3alluy B oOyueHur GHONOTHH B CPEIHEH IIKOTIE
JOIDKHA OBITh HampaBleHa Ha JOCTHUKEHHE OOyYaroIMMKCA — CICAYIOMHX JIMYHOCTHBIX
pe3yabTaToB:

1) peann3anuio ITHIECKUX YCTAHOBOK IO OTHOIICHHIO K OHOJIOTHYECKUM OTKPBITHSIM,
HCCIIEIOBAHUAM U UX PE3YNIbTATaM;

2) IpU3HAHKE BBICOKOH IIEHHOCTH XKH3HH BO BCEX €& IPOSIBIICHHUSX, 3710POBbs CBOETO M
IPYTHX JIIONEH;

3) peaH3aIHIo yCTaHOBOK 3/0POBOr0 00pasa XU3HHU,

4) chopMEPOBAHHOCTH MO3HABATEIPHBIX MOTHUBOB, HAIIPABICHHBIX Ha [IOJIyH4E€HHE HOBOTO
sHAHES B OOGNACTH OMONOTME B CBS3W C Oymylledl HpodecCHOHANBHOH NEATENBPHOCTBIO HIHI
GBLITOBEIMH IIPOOIEMaMH, CBA3aHHBIMU C COXPaHCHUEM COBCTBEHHOTO 3I0POBbSI M SKOJIOTHYECKON
6€30IacCHOCTEIO.

MeTanpeIMeTHBIMH Pe3yIbTATAMH OCBOCHHS BBIITYCKHUKaMH cTapIuel MKOJIBI Kypca
GUOJIOTMH YTIyOIEHHOTO YPOBHS SBIAIOTCS!

1) oBmageHHE COCTABISIONIMME HCCIIeIOBATENBCKOM W IIPOEKTHOW [ESTEIbHOCTH,
BKTIOYAs YMEHHsA BHIETh HpPOOIEMY, CTaBUTh BOTPOCHL BBIABMIATH THMIIOTC3EL, naBaTh



OIIpENENeHUs TIOHATIIM, KIAacCHPUIUPOBaTh, HAOMIOAATh, TPOBOAUTE SKCIIEPHMEHTHI, IeIaTh
BBIBOJIBI U 3aKJTIOUCHHUS, CTPYKTYPUPOBATh MaTepuall, 00bICHATh, JOKA3bIBATh, 3AIUIIATE CBOU
1791 (97§

2) ymenue paboTaTh ¢ pa3HbIMH KCTOYHHKAMHU OHOJOrHYeCKOH MHGOpMAIK: HAaXOIUTh
Oouonornyeckyro HWHGOPMAlMI0O B Pa3JHYHBIX HCTOYHMKAX (TekcTe yueOHMKa, HAy4HO-
IOMYJIAPHON JUTEeparype, OHONOTHYECKUX CIIOBApSX U CIPABOYHUKAX), AHAIH3UPOBATh U
OLIEHUBATh HHPOPMAITHIO, TPe0OPa30BEIBATE HHPOPMALIUIO U3 ONHOH GOPMEI B APYTYIO;

3) crmocoGHOCTh BHIOMpATh ILIEJNEBBIE W CMBICIIOBBIE YCTAHOBKM B CBOMX IEHCTBUAX U
IIOCTYIIKaX 110 OTHOIIEHHUIO K XHUBOM IPUPOLE, CBOEMY 3[0POBBIO U 30POBLIO0 OKPYIKAFOIIIHX,

4) yMeHHe aIeKBaTHO HCIIONB30BaTh PEUYeBbIe CPENICTBA JUIA JUCKYCCUM U apryMEHTAIUH
CBOEH IIO3WIIMHM, CPABHHMBATH Pa3Hble TOUKU 3PEHMSA, apryMEHTHPOBATH CBOIO TOYKY 3PEHH,
OTCTamBaTh CBOIO IO3UIHIO.

IpenMeTHbIMH  pe3yabTATAMH OCBOSHHUS BBITYCKHHKAMH CTapIed IIKOIBI Kypca
OHOIOTHH YTIIyONEHHOTO YPOBHS SABJIAIOTCH:

1. B nosnasamenvrotl (unmeniexmyanvroi) cgepe:

* XapaKTEpUCTHKA COMEpP)KaHUS OMONOTHYECKHX TEOPHH (KIETOUHAs, SBONIOIMOHHASL
Teopus JlapsuHa), ydeHus BepHanckoro o Omochepe; 3akoHOB MeHIeNs, 3aKOHOMEPHOCTEH
W3MEHUYHBOCTH; BKJIA/Ia BEIIAIONIIMXCS YUEHBIX B PA3BUTHE OMOIIOTHYECKON HAYKH,

« BEINENEHHE CYIIECTBEHHBIX I[PU3HAKOB OHMONOTMYECKMX OOBEKTOB  (KIIETOK:
PaCTUTENBHBIX U JKHBOTHBIX, NOSIEPHBIX U SAEPHBIX, MOTOBBIX U COMATHYECKHX; OPraHM3MOB:
OIHOKJIETOYHBIX M MHOTOKIETOYHBIX, BHIOB, DKOCHCTEM, OHOC(EpH) M IpoIeccoB (0OMeH
BEILIECTB, Pa3MHOMKEHWE, MeNICHNe KIETKU, OIUIOJOTBOPEHME, ICHCTBHE HCKYCCTBCHHOIO H
€CTECTBEHHOTO 0TOOPOB, HOPMUPOBAHKE IPHCIOCOOTEHHOCTH, 00pa30BaHue BUIOB, KDYTOBOPOT
BEIIECTB U IPEBPaIleH s SHEPTHU B 3KOCHCTeMax U 6uocdepe);

e 00BscHeHHEe pond OHOJOrHH B (GOPMUPOBAHMH HAYIHOIO MUPOBO33PEHHA; BKIazna
OUONOrMYeCcKUX TEOpHH B GOPMHPOBAHHE COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHUPA;
OTPHLATENBHOTO BIIMSHUS JIKOTOJIL, HUKOTHHA, HADKOTHYECKHX BEIIECTB HA PA3BUTHE YETIOBEKA,
BIIUSHUS MyTareHOB Ha OPTraHU3M YeJIOBeKa, SKOTOTHUECKHX (aKTOpOB Ha OPraHU3MEL; IPUYHH
SBONIIOLUHM, HM3MEHSEMOCTH BHJIOB, HApyIICHWH pa3BUTHS OPraHU3MOB, HACJIEACTBEHHBIX
3a00IeBaHuM, MyTalui, yCTOMYUBOCTH M CMEHEI S5KOCUCTEM;

* IpUBEJEHHUE JOKA3aTENBCTB (apryMEHTallMs) €IMHCTBA XKUBOW M HEXMBOU IPUPONEI,
POICTBA JKHBBIX OPTraHM3MOB; B3aMMOCBS3edl OpPraHM3MOB W  OKDYXAIOIICH  CPEeJbl;
HEoOXOMMOCTH COXPaHEHHSI MHOT000pa3ys BUIOB,;

* yMEHHE MOJB30BaThCs GHOTOTUYECKOl TEPMUHONOTHEN i CHMBOIIHKOM;

* pEIIEHHE SJIEMEHTAPHBIX OMOJOTHMYECKHX 3a/1ad; COCTABICHHE JJIEMEHTAPHBIX CXEM
CKPEIIMBAHHS ¥ CXEM MIEPEHOCA BEIIECTB ¥ SHEPTHH B 3KOCHCTEMaX (LeTH TTUTAHUA);

* oriacanue ocobeit BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIO;

¢ BRIBJICHWE W3MEHUYMBOCTH, IPHCIOCOONEHH OpraHM3MOB K Cpene OOuTaHus,
WCTOYHMKOB MYTAaTeHOB B OKPYXaroIleH cpele (KOCBEHHO), aHTPOIOIEHHBIX H3MEHCHWH B
5KOCHCTEMAX CBOSH MECTHOCTH; H3MEHEHMH B HKOCHCTEMAX Ha OMONIOTMYIECKAX MOJIEILIX;

* CpaBHEHHE OMONOIMYECKHX OOBEKTOB (XMMHYECKUH COCTaB TeNl XKHBOH M HEXHUBON
IpPUpPOIBLL, 3apOjBIla YeNoBeKAa M JPYTHX MIICKONUTAIOMKX, NPHPOIHBIE SKOCHCTEMBI H
arpodKOCHCTEMBI CBOEH MECTHOCTH), IIPOIECCOB (E€CTECTBCHHBIM H HCKYCCTBEHHBIH OTOODBI,
TIOJIOBOE U GECI0oe pasMHOXKeHHE) B HOPMYIHPOBKa BRIBOJIOB Ha OCHOBE CPaBHCHHUS.

2. B yennocmuo-opuenmayuonHotl cgepe:

 QHATM3 U OLIEHKA Pa3IMYHbIX THIIOTE3 CYIIHOCTH JKM3HH, IPOUCXOKACHHUA YEIOBEKA 1
BO3HUKHOBEHHS JKM3HH, TIJIOOAJBHBIX OJKOJIOTMYECKMX TpoOneM M IyTed WX pelIeHHd,
MOCIIeACTBHMN cOOCTBEHHOM AeATeIbHOCTH B OKpY KaloIeH cpesie; GMoIorHIecKoi nHDOpMauH,
I0JTyJaeMoi U3 pa3sHbIX HCTOUHUKOB;

e OIEHKA 3THUECKHUX ACIIEKTOB HEKOTOPBIX MCCIIENOBaHWE B 0OnacTH OHMOTEXHOTIOTHH
(KJIOHUPOBAHHKE, HCKYCCTBEHHOE OILTOI0TBOPEHHE, HATIPABICHHOE H3MCHEHHE TeHOMA).



3. B cghepe mpyoosoii desmenvrocmus:

* OBJIAJICHHEC YMEHWUAMM M HABBIKAMH IIOCTAHOBKH OHONOTMYECKHX DKCICPHMEHTOB M
OOBSCHEHHUS UX PE3yIbTATOB.

4. B chepe puzuueckoii desmenvrocmu:

* 000CcHOBaHHE M COOMOAEHNE Mep IMPOGHIAKTHKYA BHPYCHBIX 3a00JI€BaHMU, BpeIHBIX
TPUBBIYEK (KypeHHUe, yIOTpeOneHue aIKorolist, HapKOMaHHs); IIPABUIT TIOBEIEHHS B OKPYKAKOIIEH
epene.

B pesynprate m3ydeHus ydeOGHOro mpenmera «BHONOTHS» Ha YPOBHE CPEIHETO OOILETO
o0Opa3oBaHus:

BeinyckHuUK Ha yriry0JieHHOM YPOBHE HAYYHTCH:

1. OnenuBaTh poIb OMONIOTHUECKUX OTKPBITUH U COBPEMEHHBIX HCCIICIOBaHU M B PA3BUTHH
HAyKH{ U B IPaKTUYECKOHN NIEATENBFHOCTH JTFOACH;

2. OneHuBaTh pons OHONOrHH B GOPMHUPOBAHUE COBPEMEHHOM HayIHOM KapTHHBI MHUpA,
IIPOrHO3UPOBATh [IEPCIIEKTUREI PA3BUTHS OHOJIOTHH;

3. VYcranaBnmuBaTh M XapaKTEPU30BaTh CBS3b OCHOBOIOJATAIONIMX OHOTOTHYECKHX
TOHATHH (KJIETKa, OPraHu3M, BUJ, SKOcHcTeMa, 6ruocdepa) ¢ OCHOBOMOIATAIOMIMMY TOHATHAMHE
JIPYTHX €CTECTBEHHBIX HAYK;

4. OOOCHOBBIBAaTh CHCTEMY B3TVIAZOB Ha JKMBYIO NPUPOLY H MECTO B HEM UelOBEKa,
IpUMEHs] GHONIOTHYECKUE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATE TPAHMIEBI HX
IPUMEHUMOCTH;

5. IIpoBomuTh y4eOHO-HCCIEMOBATEIBCKYIO AESTEIBHOCTE 110 OHOIOIHMH: BBIIBHIATH
THIIOTE3b], NIJIAHUPOBaTh paboTy, oTOMpaTh U MpeoOpa3oBBIBATE HEOOXOAMMYIO HH(DOPMAIIHIO,
IIPOBOJUTh OKCIIEPUMEHTHl, HHTEPIPETUPOBATH PE3yJNbTaThl, NelaTh BHIBOALI HAa OCHOBE
[IOJIy4E€HHBIX PE3YIhTATOB;

6. BpulBIATH M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH pa3HBIX YPOBHEHN
OpraHU3aly KU3HU;

7. Y cTaHaBIMBATE CBA3b CTPOCHUS U QYHKIIUHA OCHOBHBIX OMOIOTHYECKIX MaKPOMOJIEKYII,
WX pOJIb B IIpOIEccax KIETOUHOTO METaboTu3Ma;

8. Pemats 3amaun Ha ompezeneHue mocienoBarenbHOcTH HyKieotunoB JIHK u uPHK
(MPHK), antuxkononoB TPHK, nocnenoBarensHOCTH aMHHOKHUCIIOT B MOJIEKYJIe OeIKa, MPUMEHSST
3HaHUS O PEaKIUIX MATPHYHOTO CUHTE3a, TEHETUYECKOM KOJIe, IPUHITUIIE KOMINIEMEHTapHOCTH;

9. JlenaTth BBIBOABI 00 M3MEHEHHSX, KOTOPBIE MPOU3OHAYT B IMpoIlleccax MATPUIHOTO
CHHTE3a B ClTydae U3MEHEHHUs [10ocliejoBaTeIbHOCTH HyKieoTunoB JIHK;

10. CpaBHuBaTh (a3wl AeNeHus KIETKH; pellaTh 3aadll Ha ONpelesieHUe U CPaBHEHUE
KOJIM4YeCcTBa TreHeTudeckoro Mmarepuana (xpomocoM u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpPraHH3MOB B pa3HbIX (ha3zax KIETOYHOTO ITUKIIA,

11. BeIBIATH CyIeCTBEHHBIE IPU3HAKN CTPOCHUS KJIETOK OpraHU3MOB Pa3HBIX L[apCTB
JKUBOM TIPUPOMEI, YCTaHABIMBATHL B3aMMOCBSI3b CTPOSHUS U (QYHKUMNM YacTell W OpraHOMIOB
KIIETKH;

12. OOOCHOBBIBATH B3aMMOCBS3b IUIACTHYECKOTO U OJHEPIeTUUIECKOro OOMEHOB,
CPaBHHBATH IMPOIIECCHI IIACTUYECKOTO U 3HEPTETUUECKOT0 0OMEHOB, IIPOUCXOAAIINX B KIETKaX
YKUBBIX OpTaHU3MOB;

13. OmpenensiTh KOMMYECTBO XPOMOCOM B KIIETKaX PacTeHHH OCHOBHBIX OTJIENOB Ha
Pa3HbIX dTarax XU3HEHHOTO [IUKIIA;

14. PemaTe reHeTHYECKHE 3aJaud HA JUTHOPHIHOE CKpEINUBaHUE, CIEIUIEHHOE (B TOM
YHCIIe CLEIICHHOE € ITOJIOM) HaCJIeI0BaHue, aHATU3UPYIOIEEe CKPEIUBAHUE, IIPUMEHSI 3aKOHEI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIIEHHOT'0 HACICIOBaHUS;

15. PackpelBaTh ~ OPHYKMHBI ~ HACJICACTBEHHBIX  3abojeBaHMM,  apryMeHTHPOBATh
HEOOXOMMOCTD Mep TPEeAYNPEKACHUS TaKUX 3a00IeBaHUM;

16. CpaBHUMBATE pa3Hble CIOCOOBI pa3MHOXKEHHUS OpraHU3MOB;

17. XapakTepru30BaTh OCHOBHBIE 3TAIlbl OHTOTE€HE3a OPIraHU3MOB;



18. BEISABIIATS NIPUUMHEI M CYLIECTBEHHBIE IPH3HAKA MOIAPHUKAMOHHON U MyTAllHOHHON
HM3MEHYHBOCTH; 0OOCHOBEIBATE POJIb H3MEHYHBOCTH B €CTECTBEHHOM U HCKyCCTBEHHOM OTOODE;

19. O60CHOBEIBATh 3HAYEHUE PA3HBIX METOMOB CEJIEKI[MU B CO3INaHUM COPTOB PACTCHHUH,
MIOPOJT )KABOTHBIX ¥ IITAMMOB MHUKPOOPTaHU3MOB;

20. OGOCHOBEIBAaThL IPUYMHBEI HM3MEHSEMOCTH M MHOroo0pasds BHIOB, MPUMEHSS
CHHTETHUYECKYIO TEOPHIO 3BOJIOIIHH;

21. XapakTepu3oBaTh MOMYJHIIUIO KaK €IUHUILY SBOJIIOINH, BH]] KK CHCTEMAaTHYECKYIO
KaTETOPHIO U KaK Pe3yJIbTaT 3BOIIOIHH;

22. YcTaHaBIHBaATh CBA3b CTPYKTYPBI U CBOMCTB DKOCHCTEMEL,

23. CoCTaBIATh CXEMBl IIEpEHOCa BELIECTB U DHEPTHU B HKOCHCTEME (CETH NMHTAHHSA),
IIPOTHO3KMPOBATH WX H3MEHEHHUS B 3aBHCUMOCTH OT H3MEHEHUS (AKTOPOB CPE/IBL;

24. AprymMeHTHpOBaTh COOCTBEHHYIO MO3MIMIO II0 OTHOIICHHIO K 3KOJOTHMYECKHM
mpoOJIeMaM U TIOBEJEHUIO B IPUPOJHOMN CPETE,

25. O60cHOBBIBATh HEOOXOTUMOCTH YCTOMUYMBOIO Pa3BUTHS KaK YCJIOBHS COXPaHCHUS
ourochepsr;

26. OmeHMBaTh MPAKTUUECKOE W 3THYECKOE 3HAUCHHE COBPEMEHHBIX HCCIICOBAHWUHM B
OGUONOTHY, MEAUIIVHE, SKOJIOTHH, OMOTEXHOIOTHI,; 000CHOBBIBATE COOCTBEHHYIO OIICHKY;

27. BBISBIIATE B TEKCTE OMOJIOTHIECKOTO COIEPKaHus IpoOIeMy U apryMEHTHPOBAHHO €€
0OBSACHSTS;

28. TlpencTaBiaTh OHONOTHYECKYIO HHGOPMAIMIO B BHIE TEKCTa, TaONHIBI, CXEMBI
rpaduka, IMArpaMMBl M JeNaTh BBEIBOJBI HA OCHOBAHWM IIPE/ICTABICHHBIX IAHHBIX;
Ipeo6pa3oBEIBaTh Ipaduk, TabIuIly, AHATPAMMY, CXEMY B TEKCT OHOTIOTHYECKOTO CONCPIKaHMS.

BbIyCKHHMK HA YIiay6/JeHHOM YPOBHE IOJy4HMT BO3MOKHOCTH HAYIUThCS:

1. Opranu3oBBIBaTH ¥ IPOBOAUTH HHAUBHAYAIBHYIO HCCICIOBATENBCKYIO IEATEILHOCTD
no Owmomormu (WM paspabarhiBaTh HMHIUBHIYAIbHBIA IPOEKT): BBIIBAIATh TUIOTE3EL
IITaHApPOBATh paboTy, OTOMpaTh W PeoOPa3OBEIBATE HEOOXOMUMYIO HHGOPMALHIO, TPOBOAUTE
SKCIIEPMMEHTBI, HHTEPIPETUPOBATL PE3YNBTAThl, [elaTh BBIBOABI HA OCHOBE IIOJTY9CHHBIX
DE3YIBTATOB, IIPECTABIIATE MIPOIYKT CBOMX MCCIIEOBAHNH;

2. TIporHo3upOBAaTh IIOCIEACTBUSA COOCTBEHHBIX UCCIICIOBAHHUH C yIETOM STHIECKAX HOPM
U DKOJIOTHUYECKUX TPeOOBaHUH;

3. BEIIENATh CyIIECTBEHHBIE OCOOCHHOCTH JKU3HEHHBIX IIUKIIOB [PE/ICTABUTEIIEH PA3HBIX
OT/IETIOB PACTEHHUH U THIIOB )XHBOTHBIX; M300paXaTh [IUKIIBI PA3BUTUA B BUIE CXEM;

4. AHaIM3WPOBATh M WCIIOJNB30BATH B PEHICHMH Y4YEOHBIX K HMCCIENOBATEIBCKUX 3a/1aq
HHGOPMALMIO O COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJIOTHH, MEAUIIMHE ¥ SKOJIOTHUH;

5.  ApryMEHTHpOBAaTh  HEOOXOIMMOCTH  CMHTE3a2  €CTECTBEHHO-HAyYHOrO M
COLIMOTYMAaHUTAPHOTO 3HAHUS B 3II0XY HHQOPMAIMOHHON IUBUIIM3AIMH;

6. MozenupoBaTh H3MEHEHHE SKOCHCTEM II0J BIMSHHEM Da3iWYHBIX IPYNN (GaKTopoB
OKpY>KaroIeH Cpenl,

7. BBIBIATE B IIPOIECCE  HCCIENOBATENBCKOW  NEATEIBHOCTH  IIOCICICTBHA
AHTPOIOTEHHOTO BO3ICUCTBHS HA SKOCHCTEMBI CBOCTO PETHOHA, IPEIAraTh CIIOCOOBI CHUKEHHUS
AHTPOTIOTEHHOTO BO3JEHCTBYS Ha 3KOCUCTEMBI;

8. Mcrmomp30BaTh MPUHOOpPETEHHBIE KOMIICTCHIHM B NPAKTAYECKON IEATENBHOCTH |
TOBCEHEBHON JKW3HM JUIs IPHOGDPETEHHs OIbITAa [eATENBHOCTH, MPEIIIEeCTBYIOmMEH
1poecCHOHANTLHOMN, B OCHOBE KOTOPOM JIEXKHUT OGHOTOTHS Kak y4eOHBI IPEIMET.

COJIEPXXAHHUE YYEBHOI'O ITIPEAMETA

B CHCTEMe €CTECTBEHHO-HAydHOTo 00pa3oBaHWsl OMOTOTHsA Kak y4eOHbBII IpeaMeT
3aHIMaeT BAKHOE MECTO B (DOPMHPOBAHWM: HAydHOM KApTHHBI MHPa; (YHKIHOHAIBHOH
IPAMOTHOCTH, HEOOXOUMOH JUTA TOBCEHEBHON XKH3HH; HABBIKOB 3/10POBOTO 1 6e30MmacHOro I
YeoBeKa M OKpYyKaromeidt cpemsl obpasa JKM3HU; SKOJIOTHYECKOTO CO3HAHHS, LCHHOCTHOTO
OTHOILIEHWs K JKHBOH IIPUPOJE H HUEIOBEKy; COOCTBEHHOW IO3MIHMM IIO OTHOMICHUIO K
GroorHdecKoil HEGOPMAIIHH, TOMy4aeMoiU3 PasHbIX HCTOYHUKOB. M3ydeHue OHOIOrHHT CO3aeT



ycioBds st (QOpMUpOBaHHS Yy OOYYalOMXCS — HMHTEUICKTYalbHBIX,  TI'PaXXIaHCKHX,
KOMMYHHMKAITHOHHBIX ¥ HHQOPMAIIHOHHBIX KOMIIETEHIIHHA.

OcBOeHHE NPOTPaMMBEI IO OHOJOTMH O0ECHeYuBaeT OBNAAEHHE OCHOBAMH Y4eOHO-
HCCIIEIOBATENLCKOM NEATENFHOCTH, HAYYHBIMU METOAMH PEIIEHHUS Pa3THYHBIX TEOPSTUIECKUX
U MPaKTHYECKUX 3a1ad.

M3yueHre GHOJNOTHE Ha yriIyOIEeHHOM ypOBHE 00ECIIEUHBAET: IIPUMEHECHHE MONTYyYEHHBIX
3HAHUH JUIS DENIEHHs IPAKTUYECKHX M y4eOHO- MCCIENOBATENbCKHMX 3alay B H3MEHCHHOH,
HeCTAHJApTHOM CHTyallWH, yMEHHE CHCTeMaTH3HpoBaTh M 0000IIaTe MOTyYCHHBIC 3HAHMU;
OBJIaJICHIE OCHOBAMH MCCIIENOBATENLCKON NeSTeNbHOCTH OHONOrMYEcKOod HAaIpaBICHHOCTH H
IPaMOTHOTO O(GOPMIIEHHUSI MONYYEHHBIX DPE3yIbTaTOB; Pa3BUTHE CIOCOOHOCTA MOICIHPOBATh
HEKOTOPEIE OOBEKTHI M MPOIECCH], IPOMCXOSIME B KUBOM Mpupose. M3ydeHnenpenMera Ha
yriay6IeHHoM ypOBHE [O3BOJsIeT (opMupoBaTh y OOYYarOIUXCs YMEHHE aHalIW3MpOBAaTh,
IPOTHO3UPOBaTh ¥ OLEHUBATH C IIO3UIMK SKOJIOTHYECKOH Oe30MacHOCTH IOCIEICTBUS
JESTETLHOCTH YeIOBEKA B 3KOCHCTEMAX.

Ha 6a30BoM M yriyOJE€HHOM YPOBHSX H3y4eHHE Ipeamera «buomorus» B YacTH
dopMupoBaHKs Y 00YUArOIIMKCS HAYIHOTO MHPOBO33PEHHS, OCBOECHHUSI 00IICHAYIHBIX METOJIOB,
OCBOEHHMS [IPAKTHIECKOTO MIPUMEHEHHUS HayIHBIX 3HAHUHA OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX
¢ TpeaMeTamu obnacTell eCTECTBEHHBIX, MATEMaTHYECKUX ¥ TYMaHUTapHBIX HAYK.

[IpumepHas mporpamMma ydeOHOro InpeaMera «buornorus) COCTaBICHa Ha OCHOBE
MOJIYJIBHOIO MPHHIIKIIA TIOCTPOEHHS y4eOHOTo MaTtepyaa, He OIpeeNsieT KONM4eCTBa acoB Ha
u3ydeHne y4eOHOTo mpeaMeTa i He OTPaHUYMBAET BO3MOXKHOCTH €r0 H3YYEHHUS B TOM I HHOM
KJIacce.

[Ipennaraemas IpUMEpHas IPOrpaMMa YYMTBIBAET BO3MOXKHOCTD IOJYYCHHUs 3HAHHH B
TOM YHCIIe depe3 IPaKTHUECKYIO e TEIBHOCTD. B IIporpaMme CoepIKUTCs IPUMEPHBIX TEPEICHb
1a6opaTOpPHBIX | IpaKTHdeckux pabort. IIpu cocTapiennupabouedt IporpaMMel YUUTEND BIPABE
BEIODATh U3 TepedHs paGOTBl, KOTOpHIE CUMTAaeT HamboJiee LEeNecO00pasHBIME C YYETOM
HEOOXOIMMOCTH JTOCTHKEHHS IPEIMETHBIX PE3YJILTATOB.

Hassanue Kpatkoe conepxanue Kiace
pazzena

Brenenue B Bronorus xak Hayka. MecTo OHOJIOTHH B CHCTEME HayK. 3HAUYCHUC 10

OHOIOTHIO fuoNOrMH UL INOHMMAHMS HaydHOW KapTHHBI MHpa. CBsA3b

BHOIOTHUECKUX IUCLHUILIIAH C APYTHUMH HayKaMU(XuMuel, QU3uKoH,
MaTeMaTHKOM, reorpaduei, actpoHommedr u ap.). Poib
GUOTOTMUECKUX TEOpHH, wuael, rumore3 B (QOPMHUPOBAHUU
COBPEMEHHOH  €CTECTBEHHOHAYYHOHM  KapTWHbIMHpa.  OOBEKT
H3ydeHus OHOIOruH — OHONOTHYecKue ChcTeMbl. OOMIie IPU3HAKH
OMOIOTHYECKUX CHUCTEM. Mertons! MIO3HAHUA YKUBOH
IPUPOABLJIEMOHCTPALME  [OPTPETOB  YYEHBIX-OMOIOTOB, CXEM,
Tabnull, GparMeHTOB BAACO(QHIBMOB M KOMIIBIOTEPHBIX IIPOTPAMM:
«CBsi3p  OWONOTHM ¢ [OpPYTAMH  HayKamu»,«bromorndeckue
CHCTEMBI», «YPOBHH TIO3HAHWs JKMBOM Hpupoisl» «MeTompl
TIO3HAHUS KUBOHI IPUPOIBIY.

OcHOBBI [IpenmeT, 3ajaud ¥ METONBI HCCIEJOBAaHUS COBPEMEHHOM 10
ITATOJIOTUN [IUTOJIOTUHU. 3HAYEHHE I[UTOJIOTHUECKIX UCCIEIOBAaHUN IS IPYTUX
GUONOTHYECKAX HAyK, MEIHULUHBI, CelIbCKoroxossicTea. HcTopus
OTKPBITHS U HM3ydeHus KiIeTKd. OCHOBHBIE TOJIOKEHNUS KICTOYHOH
Teopun.3HAUEHHE KIETOYHOM TEOPHH IS Pa3BUTUs OHOIOTHH.
KiteTka Kak €IMHMIA Pa3BUTHs, CTPYKTYypHas ¥ (QyHKIHOHATbHAS
eMMHUIA JKUBOTro. XMMHUUYECKUM COCTaB KIETKH. Boma u nppyrue
HEOPraHWYECKUE BEIIECTBA, HX POJIb B KU3HEACITCIBHOCTH KIICTKH.
OpraHrYecKue BELeCTBA: YIIEBOIbL, OENKH, JIUIHUABLHYKJICHHOBEIC




KUCoThl, AT®, ux cTpoeHue U poiib B KieTke. DepMeHTHI, UX POIb
B perynsiuu IIPOIIECCOB xu3HeaesTenpHocTu.CTpoeHue
npokapuoTudeckoil wietku. CTpoeHHe 3yKapHOTHYECKOM KIIETKH.
OcHOBHBIE KOMIIOHEHTE! KieTku. Ctpoenne Mmem6pan. Ctpoenue u
byHKIEE gapa. XHMMUECKMICOCTaB ¥ CTPOEHHE XPOMOCOM.
[luronmnasmMa W OCHOBHBIE opraHounsl. WX dyHKnum B
kineTke.OcoOOCHHOCTH  CTpOEHUSl KIJIETOK OaxkTepuii, rpubdos,
KHBOTHBIX H pacteHuit. Bupycsl u Oaktepuogaru. Bupyc
CIIN/]a.O0MeH BemecTB W MPEBpaAIlleHUS DJHEPIHU B KIIETKE.
Katanutuueckuif  xapaktep  peakuu#f  oOMEHa  BEIIECTB.
[InacTuueckuift W SHeEpreTudeckuid  oOMeH. OcHOBHBIE
3TalbIPHEPTETHUECKOT0 oOMeHa. OTnuuuTeNnsHBlE O0COOEHHOCTH
OpoleccoB  kiaeTtouyHoro  gbixanus.  Cmoco®el  momydeHus
OpraHHYecKUX  BEIIEeCTB: aBTOTpOGEI ¥ TreTepOoTPOdBL
doTtocuHTE3,eT0 (hasbl, KocMHuUecKas posib B Onochepe. XeMoCuHTE3
U ero 3Hayenue B Omochepe.buocunres Genkos. [lonstue o rexe.
JTHK — #mcTouHmMK reHeTuuecKoi nHpopManuy. ['eHeTHIeCKUH KO,
Marpuunsrit mpuHipn OuocuHTe3a OenkoB. Ob6pasosanue u-PHK
nomarpune JTHK. Perymsmus 6uocunTesa.llorarue o romeocrase,
peryisnus TPOIECCOB IIPEBPAICHUS BEIIECTB M JHEPIHH B
KiIeTke.JIEeMOHCTpalsl MUKPOIPENapaToB KIETOK pAacTeHHH U
KHBOTHBIX; MOJIeJIel KJIETKH; OIBITOB, MILTFOCTPUPYIOMIUX IIPOLECC
dorocuntesa; moxmeneit PHK u JIHK, pasmuyHbBIXMONIEKY]I H
BHPYCHBIX YacTHI[; CXE€M IIyTed MeTabonusMa B KIJIETKE; MOJEINH-
ammumkarmuy  «Cunates OGenkay, cxeM, Tabmui, @parMeHTOB
BHICOGMIBMOB M KOMITBIOTEPHBIX IPOrpaMM:«DIEMEHTapHBIH
cocTaB KIETKUY», «CTpoeHHe MONEKYN BOIBI, YIIIEBOJIOB, JIUIIUIOBY,
«Ctpoenne wmonekynsl Oemkay, «Ctpoerme Monekynsl JIHK»,
«Pemymmukarust monekynel JIHK»,«Ctpoenne Mmomexkyn PHK»,
«Ctpoenue kietkn», «CTpoeHHE IIIa3MaTU4YeCKOM MeMOpaHBI»,
«Ctpoenue sapay, « XpoMocoMbl», «CTpoeHHE KIETOK IIPOKAaPUOT H
sykaproT»,«CTpoenue Bupyca», «OOMEH BELIECTB U IIPEBPAIIEHUSL
SHEPTHH B KIETKEY, «DHEpPreTHUeCKUH 00MeH», «bruocunTes 6enkay,
«XemocuHTE3», «DoToCHHTE3Y», «XapaKTePUCTUKArEHa

PaszmuosxeHne
H
WHIUBUIYaTIBHO
€ pa3BUTHE
OpraHu3MOB

CaMoBOCIIpOU3BeIeHAE - BeeobImee CBOMCTBO XkUBOro. MuTo3 Kak
ocHOBa 0ECIIONIOTO pPa3MHOKEHHS H POCTa MHOTIOKIETOYHBIX
OpranusmoB, ero (¢a3sl U OuonormyeckoesHadeHue. DOPMEI
Pa3MHOYKEHHUS] OpPTraHu3MOB. BeCIonoe pasMHOKXEHHE M €ro THIIBL
[TonoBoe pasmHOXeHHe. Melio3, ero OHONOrMYECKOe 3HAYEHWHE.

CrepmaroreHes. OBorenes.Omiog0TBOPEHHE. Ocobennoctu
OIUIONOTBOPEHHUS Y IIBETKOBBIX pacTeHUH. brHonornueckoe 3Ha4eHue
omnonotrBopenus. I lonstue HHIUBUAYAIBHOTO pa3BUTHUS

(oHTOremesa) opraHm3moB. Jlenmenue, pocT, audepeHnmanys
KJIETOK, OpPraHOTEHE3, pa3sMHOXEHHE, CTapeHHe, CMEPTh OCOOeH.
Ontorenespacrenuii. OHTOreHe3 JKHBOTHBIX. DB3aUMOBIIHSHUC
9acTell pa3BUBAIOIIErOCs 3aponblna. BiausHue (akTopoB BHEITHEH
CpeZbl Ha Pa3BUTHE 3apo/biia. POCT ¥ pa3BUTHE Opranu3ma. Y pOBHH
MPUCIIOCOONEHUsT OpraHM3Ma K  HM3MEHSIOIUMCSA  YCIIOBHSM.
Crapenue u cMmepTh oprammsma. Crnemuduka OHTOreHe3a IpH
6ecrnoIoM pa3MHOKEHUH.
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OCHOBEI
TEHETUKHU

HcTopust pa3BUTHS TSHETUKW. 3aKOHOMEPHOCTH HaclleOBaHH
TPU3HaKOB, BeIIBICHHBIE . Mennenem. 'ubpunonornueckuii METO
H3yYeHHWsT  HACJIECICTBEHHOCTH.MOHOTHOpPHIHOE  CKPEIIUBaHHE.
3aKkoH MOMHUHHpPOBaHUS. 3aKOH paciieruieHus. [loHoe U HemonHoe
JOMUHHPOBaHHE. 3aKOH YHUCTOTHI TaMeT U €ro ILHUTOIIOTHYECKOE

obocHOBaHME. MHOXKECTBCHHBIE QJLJIeITH. AHanuzupyroliee
ckpemuBanue. JurubpuaHoe K IONUTHOPUAHOE CKPEIIMBAHHUE.
3aKkoH HE3aBUCUMOI'0 KOMOWHUPOBaHMU. @eHOTHUT "

reHoTUILL[UTONOrHYeCKUe  OCHOBBI ~ TIEHETHYECKHUX  3aKOHOB
HacnenoBaHus. eHeTHUECKOe OIpeaeneHne mona. | eHeTudeckas
CTPYKTypa IOJOBBIX XpOMOCOM. ['OMOTaMeTHEIN U reTepOraMeTHERIA
IIOJL. HacnenoBanue MIPU3HAKOB, CLIEIJIEHHEIX c
moIOM. XpOMOCOMHAs ~ TEOpUsl  HACNEACTBEHHOCTH. [ 'pymIel
cuerienus resos. CriemienHoe Hacleq0Banue ITpu3HaKoB. 3akoH T.
Moprana. TlosHOE ¥ HEMOJHOE CIEIUVIEHHE TeHOB.I'eHeTHYecKue
KapThl XpoMocoM.['@HOTHI Kak LeJIOCTHAs CHCcTeMa. XPOMOCOMHA

(smepHas) u [UTOIIa3MaTH4deCcKas HaCJIeICTBEHHOCTb.
Bzaumopelictue QJIENIBHBIX (ZoMHHHMpOBaHHE,
HETIOJIHOEJOMUHUPOBAHKE, KOJIOMWHHPOBaHUE "

CBEPXIOMHHHPOBAHHWE) W HEAUICNbHBIX (KOMIIEMEHTAPHOCTD,
SIHMCTa3 ¥ IIOJIUMEpHs]) TEHOB B OIPENEIECHHH IIPU3HAKOB.
[Tneiorponust. OCHOBHBIE (OPMBI M3MEHUMBOCTH. | €HOTHIIHYECKAS
H3MEHYMBOCTh. Mytanuu. ['eHHBIE, XpPOMOCOMHBIE M T€HOMHEIE
MyTaluH. ComaTmaeckue u reHepaTHUBHBIE
myTaruu.JlomynetanpHple W JIeTanbHble MyTanud. [IpUudHBL H
yacTOTa MYTalluii, MyTareHHble (aKTOphl. OBOJIOLUOHHAS POJIb

myTaruil. KomOrHaTuBHAsA H3MEHYUBOCTb. BozaukHOBEHHE
pa3MUYHBIX KOMOMHalui TE€HOB M HX pPOIb B  CO3JaHHUA
TEeHETHUYECKOI0 pasHo0Opazus B mpenenax BHJIA.
DBOIIIOIMOHHOE3HAYECHNE KOMOWHATHBHOH WM3MEHYUBOCTH. 3aKOH
FOMOJIOTUYECKHUX PSAIOB B HaCIJIeZICTBEHHOH
H3MeHIUBOCTU. DeHOTUIINYECKAS, 150305 Monu(UKaTMOHHAS,
H3MEHUYHUBOCTh. PONb yCIOBHH BHEIIHEH CpeAbl B DPasBUTHH U
IPOSIBIIEHUU IIPU3HAKOB u CBOMCTB. Cratuctrueckue

3aKOHOMEPHOCTUMOAUGUKATHOHHON H3MEHUMBOCTH. YIIPaBIEHHE
IOMHHHAPOBAHHUEM.

10

T'enetuxa
YeJIoBeKa

MeTonsl M3ydeHWs HACIEICTBEHHOCTH 4YeNOBEKa. | eHeTHdecKoe
pasHooOpa3ue denoBeKa. | eHeTUIeCKHE NaHHBIE O MPOUCXOXKICHUN
YyeloBeKa M  UEJIOBEYECKMX pacax. XapaKIepHacleIOBaHHsI
NPU3HAKOB y YeoBeka. ['eHeTHUeckrue OCHOBBI 3710pPOBLs. Biusnue
cpempl Ha TEHETHYEeCKOe 30pOoBbe dYeloBeKa. [ eHeTmyeckue
Gone3Hu. ['eHOTUIl U 3M0pOBBEUENIOBEKA. [ €HOGMOHI IOIMYJIAIHH.
CooTHoIIEHHE OHONIOTHYECKOTO M COIMAIBHOIO HACIEI0BaHUSL.
ConyanbHble MPOOIIEMBI TEHETHKH. DTHYECKUE IIPOOIEMBI T€HHOM
umKeHepun. [ eHeTHYeCKUi IPOTHO3 M MEIMKO-TEHETHYECKOe
KOHCYJIbTHPOBaHHE, WX IPAaKTHYECKOE 3HA4YEHHE, 3amadd |
TIEPCIIEKTUBEL.
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Teopus
SBOJIIOIUH

Bo3HUKHOBEHHUE U pa3BUTHE HBOJIIONMOHHBIX UAeH. DBOMONUOHHASL
teopust Jlamapka. Xwusup u Tpynsl Y. [apeunHa. OcCHOBHBIE
[IPUHIUIE 9BOOIOHHON Teopuu Y. Jlapsuna. ®opMupoBaHHE
cuHTeTHyeckor Teopun sBoronmu. Paboter C.C. YerBepukoBa H
WN.U. Mmansraysesa. [laneonTonorudeckue, Onoreorpaduueckue,
CPaBHHUTEIIEHO-aHATOMUYECKHE, SMOpHONOTHYECKUe u
MOJIEKYJIAPHBIE CBUAETENBCTBA IBOJIIOLIHH.

@aKTOPHI 3BOJIIOIUA

Bun. Pasutme mpexncraeneHuit o Bume. Kpurtepum Buzpa. Bunel-
nBoitHuKY. PenponykTuBHas uzommsnus. [lonynsnrorHas CTpykTypa
BHOa. [lomymsamuss — DJIEMEHTapHas €JUHHMIA 3BOJIOLHKH.
V3MeHYMBOCTH ~ NPUPONHBIX  IOIyJsIuid.  BHyTpuBHIOBasA
H3MEHYMBOCTh. [ eHodoHn. MyTauuu Kak (akTop 3BOJIOIHUH.
['enHBIe MyTanuu: HeEUTpanpHBIE, BpeOHBIE, IOJe3HBle. YacToTa
BO3HUKHOBEHMSI HOBBIX MyTallnH.

[lomynsanuoHHas TeHEeTHKa. [ eHeThyeckas CTPYKTypa IOIYJIIUH.
VYpaBuenue Xapauw — BaiiuOepra U ero GHONOTHUECKUH CMBICI.
@akTopsl (ABWXKYIIHUE CHJBI) 3BoMONUU. CiydaiiHble H3MEHEHUS
YacTOT ajutenedt B nomysnusx. peid renos. EcTectBenHbIH 0TOOD
— HampaBIgromud  Qaktop ABoyroIMH. IIpHcrnocobieHHOCTH
OpraHu3MoB k cpene obutanus. boprba 3a cymecTBoBanue. @opmbl
€CTECTBEHHOT0 0TOOpA.

Hampasienuss w myTH OSBoOMonMd. Apnantanuu. ApomMopdos.
WUnnoananranus. Bunoo6pazosanue. AJnonatpudecKkoe
(reorpaduueckoe) u CUMIIaTPUYECKOE (9KONIOTHYECKOE)
BHA0OOOpazoBanue.  M3omamua  Kak = MYCKOBOM — MEXaHU3M
BHI000pa30BaHUS.

Mukpo- # Makpo3BoyroIus. @opMbl 3BOMOUKHU. J{MBEpreHIUs.
Kongeprennus. [lapannenu3m. ['eHeTHIeCKHE MEXaHU3MBI KPYITHBIX
SBOJTIONMOHHBIX ~ mpeoOpa3oBaHuil.  Jlynmnukanum TeHOB H
BO3HHKHOBEHHE HOBBIX (QYHKIUH U OPraHoB. DBOIOLHAS U MBL
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Bo3HuKHOBEHHE
U pa3BUTHE
JKA3HM Ha
3emie

Cymmuocte  xm3HM. OmnpeneneHus KUBOro. I'MIoTe3sl 0O
BO3HMKHOBeHUM Jkm3HU. Omnbitel @. Pemu, JI. Ilactepa.
CoBpeMeHHBIE TPEACTABICHNS O BOSHUKHOBEHUH KU3HH.
Atmocdepa apeBHe# 3emiu. AOGHOTEHHBIH CHHTE3 OPraHMYECKHX
BemecTB. O6pazoBanue U dBosronus ononomumepos. Poms JITHK u
PHK B o0pa3zoBannu cucteMm ¢ oOpaTHOH cBsA3blo. OOpazoBaHue u
SBONIOIHS Onomormyeckux MemOpaH. Croco0bl MUTAHUSA IMEPBBIX
OpTraHU3MOB.

Wsyuenne  wcropun  3emud.  [laneoHtonorusa.  Mertoasl
reoXpoHONOrud. V3MeHenuss kiamMara Ha 3emiue. [lpeid
KOHTHHEHTOB. Pa3BuTHe >XHU3HH B Kpunro3oe. CumOmormyeckas
Teopus 00pa3oBaHUS 3yKapuoT. Bemblmka pasHOOOpa3us JKUBOTHBIX
B KOHIIe NPOTEeP030s. PazBuTHe OpraHMYEecKOro MUpa B IIAJIE030€.
PazBuTHe %u3HM B Me3030€. Pa3BuTHE KU3HH B KalfHO30€.
Bo3HUKHOBEHUE U PA3BUTUE UEIIOBEKA — AHTPOIIOIEHES

Mecto denoBeka B CHCTeMe JKHUBOrO Mupa. CpaBHHTENLHO-
MOPGOTOTHYESCKHE,  JTOJIOTHYECKHE,  IIMTOTCHETHYESCKHE U
MOJIEKYJIIPHO-0HOIOrMYeCcKHe T0Ka3aTeIbCTBA POACTBA YEIOBEKA U
4eJI0BEKO0Opa3sHBIX 00€3bsH.
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[TameoHTONMOTHYUECKUE MAHHBIE O MPOUCXOXKICHHU W IBOJIOLUH
IpPEeaKOB YejloBeka. ABCTpallonuTeKu. IlepBrie IpeAcTaBUTENN Poaa
Homo. Heannmepranbckuit denmoBek. MecTo HeaHAEpTaIbLEB B
SBOJTIOIUY UeoBeKka. KpoMaHBOHIIEL

buonoruueckre GakTopel HBOMIONMM 4YesoBeka. ColualibHbIE
GaKToOphl 3BONIONKK YeIOBeKa — MBIIUICHHEe, Pedb, OpyAHUiHAsd
JeATeNLHOCTE.  Poib  conmanbHOM cpembl B GOPMHUPOBAHUU
YeJI0BeYeCKUX HHAUBHIYyMOB. CoOOTHOIIEHHE OHMOTOTMYECKHX U
COIMATTBHBIX (haKTOPOB B SBOIIOIMH YEIOBEKA.

YenoBeyeckue packl. Ponb usomsmuu B GOPMHUPOBAHHUH PACOBBIX
npu3HakoB. JIOXKHOCTh PACHCTCKUX TEOPUH.

JKupas marepus
KaK CHCTEMa

CucTteMBl M HUX CBOMCTBa. CaMOOpI‘aHI/ISaHI/IH B XHUBBIX CHCTCMax.
CELMOpCI‘YJIHHI/Iﬂ, IIoaACpIKanue roMeocTasa. MHOFOO6p33HC
OpPraHu4eCKoro Mupa. Cuctemaruka. HpHHHHHBI KJ'IaCCI/I(l)I/IKaIIHI/I.
OCHOBHEIE CHCTEMAaTHUYECKHE Ipymnmnbel  OpraHUYeCKOro  Mwupa.
COBpeMeHHBIe MCETOJBI KHaCCI/I(i)I/IKaHI/IH OpraHnu3MoB.
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Opranusmel B
9KONOTHYECKUAX
CHCTEMAxX

B3auMOOTHOIEH S OpraHu3Ma U Cpefibl. DKOIorHUecKue haKkTOpHL.
3akoH TonepaHTHOCTH. [IpucrnocobnenHocts. llomymsanus kak
npupomHas  cuctema. CrpykTypa  momynsuui. JluHaMuka
nomynsuuit. JKu3HeHHble cTpaTeruu. Bun xak cucTtema MOy Ui,
[TousaTHE SKOMOTHYECKOH HUIITH. JKU3HEHHBIE (QOPMEL.

Coob1ecTBO, 3K0cucTeEMa, OuorieHo3. KOMIOHEHTEI 3KOCHCTEMEL
OHepreTHueckue  CBs3W.  Ipoduueckue  ceru.  IIpasuia
SKOJIOTHYECKON MHpaMUAbl. MeKBUIOBBIE U MEKIIONYJIIIIMOHHEIE
B3aUMOJEUCTBUS B dKocucTemax. KOHKypeHLus, cuMOuos,
anpTpym3M. IIpocTpaHCTBEHHAs CTPyKTypa coobmecTs. JlMHamMuKa
skocucteM. Crammm  pasBuTus  9KocucTeMbl.  Cykmeccus.
VY CTORYUBOCTE IKOCHCTEM.

Buochepa. Yuenne B. U. Beprazackoro o 6uochepe. buomer. JKupoe
BEIIECTBO W OHOreOXMMHUECKHE KpPYTOBOPOTHI B Omocdepe.
brocdepa u uenoBek. I'moOanpHBle aHTPOIIOTEHHBIE U3MEHEHHUS B
ouochepe. [Ipobiaema ycTOHUUBOTO pa3BUTHS OHOCHEPHL.
Bronoruygeckiie 0CHOBBI OXPaHbl IIPUPOIBI

CoxpaHeHWe ¥ TOAICpP)KaHHE OHOJIOTWYECKOro pa3sHooOpasus.
[TpuyuHbI BEIMUPAHUS BUIOB U oy sinuii. Coxpanenne reHodonia
u peuntponykimsa. CoxpaHeHHE OSKOCHCTEM. DbHOIOrM4ecKuil
MOHUTOPUHT ¥ OMOWHINKAaIIHS.
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