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[INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUS ITIPOI'PAMMUBI 110
B1OJIOI'M HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNM A
(BPA3OBbBIM YPOBEHD)

OcBoenne yueOHOro mnpeamera «buonmorus» Ha YpPOBHE OCHOBHOTO
oOmero o00pa3oBaHUsl JIOJDKHO OOECHEYUTh JOCTHIKEHHE  CIETYHOLIUX
00yYaroMMHCS THYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIETaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTarTbl OCBOCHHMS NIPOrpaMmbl 1O  OHOIOrUMU
OCHOBHOTO 0011ero 00pa3oBaHus JIOJKHBI OTPaXaThb TOTOBHOCTh O0YYalOLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAM U
pacUIMpEHHE OIbITa JEATEILHOCTH HAa €€ OCHOBE M B IPOILECCE peau3allu
OCHOBHBIX HAlPaBJICHUH BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHUSA:

TOTOBHOCTb K KOHCTPYKTHUBHOH COBMECTHOH JESATENbHOCTH IPH
BBINIOJIHEHUU KCCIIE0BAHUNA U MPOEKTOB, CTPEMIIEHUE K B3aMMOINOHUMAHUIO U
B3aMMOIIOMOIIIH;

2) MaTPpHOTHYECKOT0 BOCIIUTAHMS

OTHOLIEHWE K OMOJOrMM KakK K BaXHOW COCTAaBJISIOLIEH KYJIbTYpBI,
TOPAOCTb 3a BKJIAJ POCCHUHMCKUX M COBETCKHX YYEHBIX B PAa3BUTHE MHUPOBOMU
OHMOJIOrM4YEeCKON HayKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTb OLIEHMBATh MOBEJICHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX
HOPM U HOPM SKOJIOTUYECKOU KYIBTYpBI;

NOHUMaHWE 3HAYMMOCTH HPAaBCTBEHHOTO acCIEKTa JESTEIIbHOCTH YeJIOBEKa
B MEJUIIMHE U OMOJIOTUY;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

NOHUMaHUE poJin OMOoJOruu B (DOPMHPOBAHUU ICTETHUECKOW KYJIBTYPBI
JUYHOCTH;

5) ¢pusuveckoro BOCHIUTAHUA, (POPMUPOBAHMSA KYJIbTYPbI 310POBbS M
IMOLMOHATBHOIO 0J1aroNmoJIyYns:

OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBbI0O M YCTAaHOBKAa Ha
3I0pPOBBIA  00pa3 XKu3HU (3I0POBOE MHUTAHHUE, COOJIOJECHUE TUTMEHHYECKHUX
OpaBuWJI U HOPM, COAJAHCHUPOBAHHBIM PEXKUM 3aHATUNA U OTAbIXA, PEryJsipHast
(du3nueckas akTUBHOCTb);

OCO3HAaHUE  TMOCJIEACTBUI W  HENpPUATHE  BPEIHBIX  MPUBBIYEK
(ynorpeOieHue ajikorosisi, HapKOTHMKOB, KypeHHE) M HHBIX (opMm Bpema mis
(PM3HYECKOTO U ICUXUYECKOTO 3/I0POBbSI;

coOnroieHre npaBuil O0€30MaCHOCTH, B TOM YHUCJE HABBIKH O€30MacCHOI0
MOBEJEHUS B IPUPOAHOM CpELIE;



c(hOpMUPOBAHHOCTh HaBBbIKA PEQUICKCUU, YMPABICHUE COOCTBEHHBIM
SMOILIMOHAIILHBIM COCTOSTHUEM;

6) TPy10BOI0 BOCIIUTAHUSA:

AKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a]ad (B paMKax CEMbH,
00pa3oBaTesibHON OpraHu3alliK, HACEJICHHOTO MYHKTA, Kpasi) OMOJOTMYE€CKON U
SKOJIOTUYECKON HANpaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YyUYEHHUIO
npodeccuil, CBI3aHHbIX C OUOJIOTHEH;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUSA:

OpHUEHTALIMs HA IPUMEHEHNE OUOJIIOTMYECKUX 3HAHUI MPU PEILICHUH 3a]a4
B 00JIaCTH OKPYXKAIOIIEH CpeIbl;

OCO3HAHUE HIKOJOTUYECKHUX MPOOJIEM U MyTEH UX PELICHMUS;

TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTMYECKOU
HaIpPaBJIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

OpUEHTAlLUsI Ha COBPEMEHHYIO CHUCTEMY HAy4YHbBIX IpPEACTaBICHUNA 00
OCHOBHBIX OHOJIOTMYECKUX 3aKOHOMEPHOCTAX, B3aMMOCBS3iX 4YEJOBEKa C
MPUPOIHON U COLUAIIBHOMN CPENO;

NOHUMaHUE pOJu OUOJIOTMYECKOW HayKh B (POPMUPOBAHMM HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOW JHO003HATENLHOCTH, WHTEpeca K OUOJIOTHYECKOU
HayKe, HaBbIKOB MCCIIEJOBATEIbCKOM JI€ATETbHOCTH;

9) apanTauuu 00y4YamIIerocss K HM3MEHAKIIMMCH  YCJIOBHAM
COLMAJIBHON U NIPUPOIHOM Cpelbl:

aJIeKBaTHAasl OLICHKA U3MEHSIIOUIUXCS YCIOBHIA;

OPUHATHE peleHus (MHAMBUIAYaJbHOE, B TpyNIe) B HU3MEHSIONIUXCS
YCIIOBUSIX HA OCHOBaHHUM aHaJIW3a OMOJIOTrMYEeCKOW HH(pOpMaIny;

IUIAHUPOBAaHUE JEHUCTBUM B HOBOM CHUTyallud Ha OCHOBAaHWM 3HAHUM
OMOJIOrMYECKUX 3aKOHOMEPHOCTEM.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3ysibTaTbl OCBOEHUS MPOrpaMMbl 10 OHOJOTUU
OCHOBHOT0 00111er0 00pa3oBaHus, JOHKHBI OTPaXaTh OBJIAJCHHUE CIEAYIOIUMHU
YHUBEpCAIbHBIMU YUEOHBIMU JEHCTBUSMU:

ITo3naBaTeIbHbIE YHUBEpPCAJIBbHbLIC yqeﬁﬂme HeﬁCTBHH

1) 6a30BbIe JJOrHYECKHUE 1eiCTBHS:

BBISIBJIAITh M XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKU OMOJIOTHYECKUX
00BEKTOB (SIBJICHU);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAMK OMOJOTUYECKUX
00BEKTOB (SIBJICHUH, MPOILIECCOB), OCHOBAHUA I 0OOOIIEHUS U CpaBHEHUS,
KPUTEPUHU MPOBOJAUMOTO aHAIU3A;

C yd€TOM  TMpPEUIOKEHHOW  OMOJIOTMYECKOM  3aJauyu  BBIABIISITH
3aKOHOMEPHOCTH UM  MNPOTUBOpEUUsT B  paccMaTpuBaeMblx (akrax
HaONIIONICHUSIX, TpeaJiaraTh KPUTEPUU JiS BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

BBISIBJIATH NCPUITUTHI HHOOPMAIIMH, JAaHHBIX, HEOOXOAMUMBIX JIJISl PEIICHUS
MOCTaBJICHHOM 3a]1a4H;

BBISIBJIATh IPUUYMHHO-CJIECACTBEHHbBIC CBA3U MPU U3YUYECHUHN OUOJIOTUYECKUX
SIBJICHUW W TPOIIECCOB, JieJaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTUBHBIX U



VHIYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKJIOYEHU N 10 aHaJIOrUU,
(OopMyIMpPOBATH TUIIOTE3BI O B3AUMOCBS3SIX;

CaMOCTOSTENIbHO BBIOMpPATh CHOCOO peuieHust y4yeOHOW OHMOIOrHYecKon
3aaud (CpaBHMBAThb HECKOJBKO BapUaHTOB pEIICHMs, BbIOMpaTh Haubosee
NOJIXOAAIINN C YUETOM CAMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPHEB).

2) 0a3oBbIe HCCIeN0BaTEIbLCKUE 1eMCTBUS:

UCIOJIb30BATh BOIIPOCHI KaK MCCIIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;

(GbopMynupoBaTh BONPOCHI, (PUKCHUPYIOIIME Pa3pbiB MEXAY pPEAIbHBIM MU
KEJIaTelbHbIM  COCTOSIHUEM  CUTyaluud, OOBEKTa, U  CaMOCTOATEIBHO
yCTaHaBJIMBAaTh KICKOMOE U JIaHHOE;

dbopMmupoBarh THUMOTE3y OO0 MCTUHHOCTH COOCTBEHHBIX CYXKJICHHM,
apryMeHTUPOBaTh CBOIO MO3ULIUI0, MHEHHE;

IPOBOAWTh IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHy HaOII0eHHeE,
HECJIOKHBIM OMOJIOTUYECKUN SKCHEPUMEHT, HEOOJIBIIIOE HCCIECIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEN OMOIOrnYecKoro oonekTa (mpouecca) u3yueHus,
IPUYUHHO-CIIEJICTBEHHBIX CBA3€H M 3aBUCUMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXy COOO0M;

OLICHUBaTb Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HMH(POpPMAILHIO,
NOJTYYEHHYIO B XOZ€ HAOIIONEHUSI U SKCIIEPUMEHTA;

CaMOCTOSTENbHO (opMyNHpoBaTh 000OIIEHHS] U BBIBOABI MO pe3yjbTaram
IPOBEIEHHOTO HAOMIOEHUS, SKCIIEPUMEHTA, BIaJETh MHCTPYMEHTAMH OLEHKH
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJAOB U 0000LIEHUN;

IPOTrHO3UPOBATH BO3MOKHOE JlaJbHEHIIEe pa3BUTUE OHOJIOTHUYECKHX
IPOLIECCOB M HUX NOCIEICTBUS B AHAJIOTMYHBIX WJIM CXOJIHBIX CHUTyalUsiX, a
TaKk)Ke BBIABUTATh MPEATNONIOKEHUSI 00 WX Pa3BUTUU B HOBBIX YCIIOBUSX M
KOHTEKCTaXx.

3) pabora ¢ uH(popMalHei:

NPUMEHATH Pa3jINYHbIe METOJbI, HUHCTPYMEHTHI U 3alpOChl MPH TOUCKE U
orOope Ounosiornuyeckoi MHPOpMAUU WM AAHHBIX U3 HUCTOYHHKOB C YUYETOM
pEIJIOKEHHON yueOHON OMOJIOrMYecKol 3a/1auu;

BbIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBaTb M HWHTEPIPETUPOBATH
OMOJIOrMYECKyI0 MH(DOPMAIIUIO Pa3IMYHbIX BUIAOB U POPM MPEICTABICHUS;

HAXOJIUTh CXOJHBIE apryMEHTHI (MOATBEPKIAIOIINE WIIM ONPOBEPraroline
OJIHY U Ty K€ UJEI0, BEPCHUIO) B PA3IMYHbIX HHPOPMALMOHHBIX UCTOYHUKAX;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MPEICTaBICHUS
MH(QOPMALMY ¥ WILIIOCTPUPOBATH PEIIACMBIC 3a]a4M HECIOKHBIMH CXCMaMH,
JldarpaMMamu, HHOU rpapuKoi U MX KOMOMHALMSIMY;

OLICHUBAaTh HAAEKHOCTh OMOJOrMYECKOW HH(POPMAlUU IO KPHUTEPUSIM,
IPEJIOKEHHBIM YUUTEIEM UK C(HOPMYITHMPOBAHHBIM CAMOCTOSITEIBHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OPMALIHIO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIBHBIEC y‘leﬁﬂble I[CﬁCTBPIﬂ

1) oOmienue:

BOCIIpUHUMATh W (POpPMYIMPOBATh CYXKJIEHUS, BBIpAXKaTb OMOLMHU B
IPOLIECCE BBIMOIHEHUS IPAKTUYECKUX U JJAOOPATOPHBIX padoT;

BBIpA)KaTh c€0s1 (CBOIO TOUKY 3pEHHUSA) B YCTHBIX U TUCbMEHHBIX TEKCTAX;

pacno3HaBaTh HEBepOaJbHbIE CPENCTBA OOIICHMS, MMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, 3HAThb M PACIO3HABATh MPEANOCHUIKH KOH(DIUKTHBIX
CUTYalUl U CMATYaTh KOH(IUKTBI, BECTH IIE€PETOBOPDI;

NOHUMAaTh HAMEPEHUS JPYTUX, MPOSBIATH YBAXKUTEIbHOE OTHOILIECHHE K



co0eceIHUKY U B KOPPEKTHOH (hopMe (pOpMynHpoBaTh CBOM BO3PAKEHUS;

B XoA€ Auaiora u (WIM) JUCKYCCHM 3aJaBaThb BONPOCHI IO CYIIECTBY
o0cyxJ1aeMOi OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJIEW, HAlEJICHHbIE Ha
penieHre OMOJOTUYECKOM 3aJauyd U TMOJJiepXaHue OnarokenareabHOCTH
OOIICHMS,

COTIOCTAaBJIATh CBOM CYXJEHHS C CYXJICHHSIMU JPYIMX YYaCTHUKOB
Juanora, OOHapyKUBaTh pa3IMuMe U CXOJACTBO MO3UIIHUIA;

nyOIMYHO TMPEACTABIATH PE3YJbTaThl BBINOJIHEHHOTO OHOJIOrHYECKOTO
omnbITa (AKCIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

CaMOCTOATENIbHO BbIOMpaTh (opMarT BBICTYIUIEHHS € YYETOM 3ajad
IPE3EHTALNA U OCOOCHHOCTEN ayAUTOPUHU U B COOTBETCTBUHU C HUM COCTaBIISATh
YCTHbIE U TIUCBMEHHBIE TEKCThl C HCIOJIb30BAHUEM HILTIOCTPATUBHBIX
MaTepHasoB.

2) coBMeCTHAsl 1eITeJIbHOCTD:

MOHUMATh U UCTIOIL30BATh MPEUMYIIIECTBA KOMaHAHOW U MHANBUTYaTbHOMN
paboThl MPU PELICHUH KOHKPETHON OMOJIOrMYECKON MpoOIeMbl, 000CHOBBIBAThH
HEOOXOAMMOCTh MPUMEHEHHUSI TPYIIOBLIX (DOPM B3aUMOACHCTBUS NIPU PEIICHUN
MOCTaBJICHHOW yueOHOM 3a/1a4u;

OPUHUMATh 1eJIb COBMECTHOW JI€ATEIbHOCTH, KOJUIEKTUBHO CTPOHUTH
JNEUCTBUS 1O €€ JOCTMIKEHHIO: PpACHpPENeNATb pPOJIM, JOTOBAapUBATHCH,
o0CyXkJaTh MPOIECC M PE3yJbTaT COBMECTHOM padoThl, yMeTh 00001IaTh
MHEHHSI HECKOJIbKUX JIIO/ICH, MPOSBISITh TOTOBHOCTh PYKOBOAMUTH, BBIMNOIHSTH
NOPYyYEHUS, MOAYUHSITHCS,

IUTAHUPOBATh OPraHU3aLMI0 COBMECTHOM padOThI, OMPEAEIATh CBOIO POJIb
(c yuéTom mpeAnoyTeHU U BOBMOKHOCTEN BCEX YUACTHUKOB B3aUMOJICHCTBUS),
pacnpenensaTh 3a4ayd MEXJIy WIEHaMH KOMaH[bl, Y4aCTBOBaThb B I'PYMIOBBIX
dbopmax paboTsl (00CYykaeHUSA, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

BBITIOJIHATH CBOIO YacTh PabOThI, 1OCTUraTh KAYECTBEHHOIO Pe3ysbrara 1o
CBOEMY HAalpaBJICHUIO U KOOPJUHUPOBATH CBOM JECHCTBUS C JPYTMMH YJIEHAMHU
KOMaH/Ibl;

OLICHUBAaTh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSATENbHO  C(OPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJIECWUCTBUS,
CpPaBHUBATh PE3YJbTAaThl C HCXOAHOW 3a7a4yeil U BKJIAJ Ka)KJOro 4ieHa KOMaHbl
B JIOCTH)KEHUE PE3YyIbTATOB, Pa3JEisaTh CPepy OTBETCTBEHHOCTH WU IMPOSBIATH
TOTOBHOCTb K IIPEIOCTABIEHUIO OTUETA MEPE IPYIIION;

OBJIQJETh CHUCTEMOW YHMBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHCTBUH,
KoTopass obecrnieunBaeT  C(OPMHUPOBAHHOCTb  COLIMAJIBHBIX  HABBIKOB U
SMOILIMOHAJILHOTO UHTEJIJIEKTa 00yYarOIINXCSl.

PeryJISITI/IBHLIe YHUBEpPCAJbHBLIC yqeﬁﬂble HeﬁCTBHH

Camoopranuszanusi:

BBISIBJISITH TIPOOJIEMBI JIJISl PELICHUS B dKU3HEHHBIX U YYEOHBIX CUTYALMSIX,
UCIIOJIb3YSl OMOJIOTUYECKUE 3HAHUS;

OpUEHTHPOBATHCSI B  PA3JIMYHBIX  MOAXOJAX MPHUHITHS  pPELICHUN
(MHIMBHyalbHOE, NPHUHATHE pELIEHUs B TIpPyNIe, MPUHATAE pPELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABIIATh AJTOPUTM PELICHMS 3a7a4M (MU €ro 4acTh),
BbIOMpaTh CcHoco0 pelieHus Y4eOHOM OHMOJOTrMYecKol 3ajgauyu Cc  Y4eToM
UMEIOIUXCSI PECYypcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
IIpeIaracMble BAPUAHTHI PELICHUN;



COCTaBJIATh IUIaH JEHCTBUH (TUIaH peanu3alyyd HaMEYEHHOIrO ajlropuTMa
pelieHus1), KOppEeKTUPOBaTh MPEJIOKEHHBIA aJrOPUTM C YUYETOM MOJIYUYECHUS
HOBBIX OMOJIOTMYECKHUX 3HAHUI 00 N3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI MHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHUBALIMU U PE(IIEKCUU;

JIaBaTh OLIEHKY CUTYAallMH U MpeAJiararh IJ1aH €€ U3MEHEHHUS;

YUHUTBIBaTh KOHTEKCT M NPEIBHAETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh MpH pEHIEHUH y4eOHOM OMOJIOrMYECKOW 3ajaud, aJarTupoBaTh
pelIeHre K MEHSIOIUMCS O0CTOATEIbCTBAM;

OOBSACHATHL  MPUYUHBI  JIOCTHOKCHUS  (HEJOCTHXKEHHUS)  PE3YJIbTaTOB
NEeSATENbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAUTb
NO3UTUBHOE B MPOMU3OILEIIICH CUTyalNH;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBLCTB,
W3MEHMBIIHUXCS CUTYallMid, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

pasnuyarb, Ha3bIBaTh U YIPABISITH COOCTBEHHBIMU AMOLIMSIMU U SMOLIMSIMU
ApYTHX, .

BBISIBJISITh M @aHAIM3UPOBATH IPUYMHBI SIMOLIMIA;

CTaBUTh ce0d Ha MECTO JIpyroro 4esjoBeKa, NOHUMAaTb MOTHBBI U
HaMEpEeHUs APYyroro;

PEryJIMpoBaTh COCOO BBIPAKEHUS IMOLIMM.

IIpunsiTue ceds U APpyrux

OCO3HAaHHO OTHOCHUTBCS K IPYrOMY YE€JIOBEKY, €r0 MHEHUIO;

pU3HABaTh CBOE MPABO Ha OLIMOKY M TaKOE ke MPaBo JPyroro;

OTKPBITOCTh CEOE U JPYTHUM;

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

OBJIaJIETh CUCTEMOI YHUBEPCAIbHBIX YUEOHBIX PEryJISTUBHBIX NEHCTBUM,
KOoTOpasi obOecreunBaeT (POPMUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSASI TO3ULMUS JIMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTHU
(ynpaBinienusi coO0M, CaMOUCIUIUIMHBI, YCTOMUUBOTO MOBEICHUS).






COIJEPXAHUE KYPCA
(66 uacos, 2 uaca 6 Heoeinro)
BBenenue 3 yaca

Mecto kypca «O01rast OMoIOTHS» B CHCTEME €CTECTBEHHOHAYYHBIX JUCIUILINH, & TAKXKE B
Oouonornueckux Haykax. Llenu u 3amaum Kypca. 3HaueHue npeaMera Juisi TOHUMaHUS
€IMHCTBA BCETO JKUBOTO M B3aUMO3aBUCUMOCTH BCeX dacTeit Onocdeps! 3emiu.

PA3/IEJI 1 CrpykTypHasi opranu3anms ;KUBbIX opranu3mos 11 yacos
Tema 1.1 XuMuveckasi opraHu3anms KJIeTKU

DNEeMEHTHBIN COCTaB KIETKH. PacpocTpaHeHHOCTh AJIEMEHTOB, WX BKJIA] B 00pa3oBaHUE
KHUBOH MaTepuu U 00bEKTOB HEXXHMBOH MPHUPOBI. MaKpO3IeMeHThI, MUKPO3JIEMEHTBI; UX
BKJIaJ] B 00pa30BaHuE HEOPTaHUYECKUX U OPTaHMYECKHUX MOJIEKYIT )KUBOTO BEIECTBA.

HGOpFaHI/I‘-IGCKI/IG MOJICKYJIBI )KUBOT'O BCHICCTBA: BOJA; XUMHUYCCKHE CBOMCTBA U
OuoJioruyeckas POJIb. Comu HCOPTaHNYCCKUX KHUCJIOT, UX BKJIAI B obecrneucHue poneccoB
KHUBHCACATCIIBHOCTH U MOAACPIKAHUEC TOMEOCTa3a. Ponb KaTHOHOB M aHHOHOB B 00€CIICUCHUN
IMPpOoHeCCCOB KUBHCACATCIIBHOCTH. OcMOC ¥ OCMOTHYECKOE JaBJICHUC, OCMOTHYCCKOC
IMOCTYILICHUEC MOJICKYII B KJICTKY.

Opranudeckue MoeKynbl. buoigoruueckue noinuMepsl — OENKH; CTPYKTypHas OpraHu3aus
OyHKIMK OENKOBBIX MOJIEKYIN. YriieBoabl. CTpoeHue u Ouonorudeckas poib. XKupsr —
OCHOBHOU CTPYKTYpPHBIH KOMIIOHEHT KJIETOUHBIX MEMOpaH U uctouyHuk sueprun. JJHK —
MoJIeKynbl HacnencTBeHHocTH. Penymmkanus JIHK, nepenaya HacienctBeHHOU
UH(OPMAIIH U3 TOKOJICHHS B TIoKoJieHHe. [lepenaya HaciecTBeHHOW HHPOPMAITIH U3 spa
B 1uToruiazmy; tpanckpumnuusa. PHK, ctpykrypa u ¢pynkuuu. Mapopmanmronusie,
TpaHcnopTHeie, pudbocomanbabie PHK.

Tema 1.2 O0MeH BelecTB M Npeodpa3oBaHNe JHEPTUH B KJIeTKe

OOMeH BelecTB U MpeBpallleHHe YHEPTUU B KJIETKE. TpaHCIIOPT BELIECTB Yepe3 KIETOUHYIO
MeMmOpany. [TuHo- u parouuro3. BHyTpukieTouHoe NuileBapeHe U HaKOIJICHHE SHEPTUH;
pacuienjieHue Noko3bl. bBuocuHTe3 OeNKoB, KHUPOB U YITIEBOIOB B KIICTKE.

Tema 1.3 Ctpoenue u GyHKIUM KJIETOK

[IpokapuoTndeckue KIeTky; popma u pazmepbl. CTpOCHHE IIUTOIIa3Mbl OaKTepHUaTbHON
KJIETKH; OpraHM3alusl MeTadoIu3Ma y IpoKapuoT. ['eHeTnyeckuii annapar GakTepHid.

Cnopoo6pa3zoBanue. PasmaoxkeHne. MecTo u poiibh MPOKapruoT B OMOIIEHO3aX.

OykapuoThueckas kierka. [lutoriasma sykapuoTu-deckon kietku. Oprasesibl
LIUTOIIa3Mbl, UX CTPYKTypa U (pyHkuuu. L{lutockener. BkiatoueHus, 3HaueHre U pojb B



MeTabonu3Me KieToK. Kiletounoe 11po — LEeHTPYIpaBIeHUs KU3HEACATEIbHOCTHIO KIETKH.
CTpyKTypBI KJIETOYHOTO Si7Ipa: siiepHast 000JI04Ka, XpOMAaTHH (T€TEPOXPOMATHH), SIIPBIIIKO.
OCOOEHHOCTH CTPOEHUS PACTUTEIBHOMN KIIETKH.

Jenenue kietok. KineTku B MHOTOKIIETOUHOM opranusme. [louamue o oughghepenyuposke
KJIeMOK MHO2OKIEeMO4H020 opeanusma. Mumomuueckuti yuxki: unmepgasa, peoyniukayus
JIHK,; mumo3, ¢pazel mumomuueckozo 0elenusi u npeobpa3o8anus XpomoCcom;
OMOJIOTMYECKHI CMBICIT U 3HAUYeHUE MUTO3a (Oecroioe pa3MHOKEHHUE, POCT, BOCIIOIHEHUE
KJIETOYHBIX MOTEPh B (PU3NOIOTUYECKUX U MATOIOTHUECKHUX YCIOBHSIX).

Knemounas meopus cmpoenus opeanuszmos.

o JlemoHcTpanus. [IpuHIMIIAAIBHBIE CXEMBI YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOIO
MHUKpockona. CXembl, WTIOCTPUPYIOIINE METO/IbI IPenapaTUBHON OMOXUMUU U
uMMyHosioruu. Mozenu kinetku. CXembl CTPOEHUS! OPraHOU0B PAaCTUTEIbHON U
YKUBOTHOM KJIETOK. MUKponpenaparsl KI€TOK PaCTEHUH, )KUBOTHBIX U OJJHO-
KJIETOYHBIX I'puOOB. PUTYypbl MUTOTHUECKOTO JIETIEHUS B KJIETKAaX KOPEIIKa JIyKa MO/
MHUKpPOCKOIIOM M Ha cxeme. Marepuainsl, pacckas3bIBarolue o Ouorpadusax y4eHslx,
BHECIIMX BKJIAJl B Pa3BUTHE KIETOYHOU TEOPHH.

o JlaGoparopHas pabota
N3ydenue kiIeTok OakTepuil, paCTEHUH 1 )KUBOTHBIX Ha TOTOBBIX MUKpOIIpenaparax™.

m OcHoBHble NOHATHSA. OpraHnyecKkre U HeOpraHMYeCKHe BEeLIeCTBa, 00pasyollue
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTOK. [[poKaproThl: OaKkTepuu U CHHE3EJICHBIE BOIOPOCIH
(mmanoOakTepun). DyKapuoTHIECKas KJIeTKa; MHOTOOOpa3ue dyKapHuoT; KIETKH
OJTHOKJIETOYHBIX U

MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PaCTUTEILHOMN M )KHBOTHOM KJIIETOK. Sapo u
LUTOIIa3Ma — TJIABHbIE COCTABHBIEC YACTH KJIETKU. OpraHou/Ibl LIUTOIIA3MbI. BKITIoueHus.
Xpomocomel. Kapuotun. MUTOTHYECKHNA LIMKIT; MUTO3. BHONIOrHYecKuii CMBICII MUTO3A.
[TonoxeHnus KIeTOYHOU TEOPUU CTPOEHUS OPTaHU3MOB.

Ymenus. OObSICHATh PUCYHKU U CXEMBI, IIpe/ICTaBJICHHbIE B yueOHuKe. CaMOCTOSTEIBHO
COCTaBJIAITh CXEMBI IIPOLIECCOB, MMPOTEKAOIINX B KIETKE, U «IIPUBA3bIBATh» OTAEIBHBIE UX
3Tallbl K Pa3JIMYHbIM KIETOYHBIM CTPYKTypaMm. MImrocTpupoBars OTBET MPOCTEUILIUMHU
CXeMaMH 1 PUCYHKaMU KJIETOUHBIX CTPYKTyp. PaboTaTh ¢ MUKPOCKOIIOM U U3TOTOBIISATh
IIPOCTEHILINE NTpenaparsl 1Isi MUKPOCKOIIMYECKOTIO UCCIIEIOBaHUS.

Me)KHpeI[MeTHBIe CBA3H. HeOpFaHI/I‘IeCKaH XUMHS. XUMHUYECKHE CBS3M. CTpOCHI/Ie BCIICCTBA.
OKHCIUTEITBHO-BOCCTAHOBUTEIILHEIC pCeaKuru.

Oprannueckas xumus. [[pyHIKIIBI OpraHU3aluy OPraHUYECKUX COSIUHEHUN. YIIIEBOMBI, KHU-
pbl, O€JIKH, HYKJIEHHOBBIE KUCIIOTHI.

®uszuka. CBOICTBA KUAKOCTEH, TEIJIOBbIE SIBICHUS. 3aKOHBI TEPMOIUHAMUKH.



PA3JIEJI 2 PasMHOKeHUE M MHAMBHIYAJbHOE Pa3BUTHE OPraHU3MOB 5 4acoB
Tema 2.1 PazmHoKeHMe OPraHU3MOB

CymHOCTh ¥ (OPMBI pa3MHOXKEHUST OPraHU3MOB. becronoe pa3MHOKEHHE pacTeHUHN
KUBOTHBIX. [10J10BOE pa3sMHOKEHUE KUBOTHBIX M PACTCHHIT; 00pa30BaHUE TOJIOBBIX KIIETOK,
OCEMEHEHHE U OIUIOI0TBOpeHHEe. bruonornueckoe 3Hau€HHE MOJI0BOTO PA3MHOKCHHUS.
Tamemocenes. [lepuodvt 06pazoeanusi NOL0BLIX KIEMOK. PAZMHONCEHUE, POCH, CO3PEBAHUEe
(metio3) u hopmuposanue nonogvlx kiemox. OcoOeHHOCMU CREPMAmMO2eHe3d U 0802eHe3 .
OmogoTBOpeHue.

m JleMOHCTpanus MIakaToB, WITIOCTPUPYIOIIUX CIIOCOOBI BEreTaTUBHOTO Pa3MHOKEHHUS
TUTOJTOBBIX JEPEBHEB M OBOIIHBIX KYJIBTYDP; MUKPOIIPENapaToB SUIEKIETOK; (hoTorpadui,
OTpaXKaIIIKX pa3HOOOpa3ue MOTOMCTBA Y OJJHOU Maphbl POITUTENECH.

Tema 2.2 UuauBuayabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3)

DOMOpHOHANBHBIN MTEPUOJT Pa3BUTHsI. JCHOBHbIE 3aKOHOMEPHOCMU OPOOleHUsl, 00pA308aHUe
O00HOCNIOUHO020 3apoobiuia — Onacmynsl. I acmpynsayus, 3aKOHOMEPHOCIU 00PA306aHUs.
08YC0UIHO20 3apoodbiuia — 2acmpynel. [lepsuunviii opeanoz2enes u 0arbHenulas
ougppepenyuposxa mraneu, opeanos u cucmem. I1ocTaMOpHUOHANBHBIN NEPUOJ] pA3BUTHSL.
®opmbl TOCTAIMOPHOHAIBHOTO TIeprojia pa3BuTus. Henpsimoe pa3BuTue; MOIHBINA U
HenoyHbli MeTamopdo3. bruonorndyeckuii cMmpica pazutus ¢ Mmeramopdozom. IIpsmoe
passurtue. CtapeHue.

OO0mue 3akOHOMEPHOCTH pa3BUTHA. brOreHeTHUEeCKUIA 3aKOH.

Cxo0cmeo 3apodsiuieli u oMOpuUoHaIbHAs Ougepeenyus npusnaxos {3axon K. bapa). bBuozene-
muueckutl 3axon (3. I'exkenv u K. Mionnep). Pabomur A. H. Ceéepyosa 06 smoOpuonaivHou
UBMEHYUBOCMU.

o JleMoHCTpanus TabIMLl, WUTIOCTPUPYIOLINX Tpolecc MeTramopdosa y
YWIEHUCTOHOTHX, IO3BOHOYHBIX (KECTKOKPBUIBIX U YEUTyH4aTOKPbUIbIX, aMuouii);
Ta0JIMLL, OTPAKAIOIIUX CXOACTBO 3apOJbIIIEH TO3BOHOYHBIX )KUBOTHBIX, & TAKKE CXEM
npeoOpa3oBaHus OPTaHOB U TKaHEH B (hUIIOTeHE3E.

OcHoBHble OHATHSA. MHOr0o0Opasue GopM U pacpoCTPaHEHHOCTh OECIONIOr0 Pa3MHOKCHHUS.
buonoruueckoe 3HaueHue 6ecronoro pazMHoxeHus. [lonoBoe pa3MHOXKEHUE U €ro
Ouonoruyeckoe 3HadeHUe. [ aMmeToreHes; Meio3 U ero OHOJIOTHUECKOE 3HAUCHHUE.
OmntonoTBOpEHME.

e VYmenus. OObSICHATH POLIECC MEH03a U IPYTHe ITANbl 00pa30BaHUS MOJOBBIX KIIETOK,
UCTIOJNIB3YS CXEMBI M PUCYHKH U3 yUeOHHMKA. XapaKTepu30BaTh CyIIHOCTh OECIIONIOro 1
MIOJIOBOTO Pa3MHOXKEHUSI.

e Mexnpenmernsie cBs3u. Heoprannueckas xumusa. OxpaHa npupoabl OT BO3AEHCTBUS
OTXOZI0B XUMHUYECKUX MPOU3BOJCTB.

dusuka. BHGKTPOMaFHI/ITHOe oJe. I/IOHI/ISI/Ipy}OHlee H3JIYUYCHUC, ITIOHATUE O 103€ U3ITYUYCHUSA



1 OMOJIOTHYECKO 3allUTE.

PA3JIEJI 3 HacJjieqcTBEeHHOCTh U MK3BMEHYHUBOCTH OPraHu3mMoB 13 yacos
Tema 3.1 3ak0oHOMEPHOCTH HACJIEIOBAHUA IPU3HAKOB

OtkpsiTue I. MengeneM 3akoHOMEPHOCTEH HacIeN0BaHUs IPU3HAKOB. [ MOpuAOIOrHUecKuii
METO]T U3y4YCHHS HACJICICTBEHHOCTH.

Tenemuueckoe onpe()ejzeHue noana.

I'enoTun kak 1enocTHas cucteMma. BzanmMoaelcTBrE alielIbHBIX U HealIeJIbHBIX T€HOB B
OIpCaACICHUN IIPHU3HAKOB.

e Jlemoncrpanus. Kaptel xpomocom uenoBeka. PogociioBHbIE BBIIAIOIINXCS
npeacTaBuTeNel KyabTypbl. XpOMOCOMHBIE aHOMAJIUU YeJIOBEeKa U UX
(ESHOTUTTUIECKHUE TIPOSIBIICHUSI.

o JlaGoparopHas pabora

Pelienne reHeTM4EeCKUX 3a]1a4 U COCTABIEHUE POAOCIOBHBIX.

Tema 3.2 3aKOHOMEPHOCTH U3MEHYUBOCTH

OcHoBHbIE (HOPMBI UBMEHYNBOCTHU. [ eHOTHUTIIMYECKast K3BMEHYHMBOCTh. MyTanuu. 3HaueHne
MYTalui Ui TPAKTHKHU CEIbCKOTO X03s1cTBa U OnotexHonorun. KomOuHaTuBHas

HN3MCHYUBOCTbD. :‘)BOJ'IIOHI/IOHHOG 3HaYeHHEe KOMOMHATUBHON N3MEHUHNBOCTH.

deHoTUNNYECKAas], WIH MOAU(DUKAIIMOHHAS, K3MEHUYUBOCTh. POsb yC10BUI BHEIIHEH Cpelibl B
Pa3BUTHUU U NPOSBICHUU IIPU3HAKOB U CBOWCTB.

e JlemoHcTpanus. [Ipumepsl MOTU(PUKAITMOHHON U3MEHYHBOCTH.
e JlaGoparopnas pabora

[TocTpoenue BapranmoHHOM KpUBOM (pa3Mephl TUCTHEB PACTEHUN, aHTPOIIOMETPUIECCKHE
JTAHHBIE YUYaIIUXCS).

Tema 3.3 Cesntekuusi pacTeHH, ;)KHBOTHBIX U MUKPOOPTraHNU3MOB

Lenmpol npoucxoscoenus u MHo2000paszus Kyibmyprovix pacmenuil. COpT, TOpOaa, ITaAMM.
Mertozpl ceNeKInU paCTEHUN U )KUBOTHBIX. JIOCTHKEHNSI 1 OCHOBHBIE HAIIPABIICHUS



COBPEMEHHOMW CENEKIMHU. 3HAYCHHUE CEICKIUU IS Pa3BUTHSI CEIIbCKOXO3CTBEHHOTO
IPOU3BO/ICTBA, MEIULIMHCKONW, MUKPOOHOJIOTHYECKON U JPYTHUX OTpacieil MPOMBIIIIEHHOCTH.

e Jlemonctpanus. CpaBHUTEIbHBIA aHATU3 MOPOJ] IOMAIITHUX KMBOTHBIX U COPTOB
KyJIBTYpPHBIX PACTEHUH U UX JUKHX IpenkoB. Komiekunu u npenaparsl COpTOB
KyJBTYPHBIX PACTEHUH, OTIIMYAOIIUXCSI HAUOOIBIIEH MII0A0OBUTOCTHIO.

e OcHoBHbIe TOHATHS. ['€H. [€HOTHIT Kak crCTEMa B3aUMOJICUCTBYIOIIUX T€HOB
opranusMma. [Ipu3Hak, CBOMCTBO, )KUBOTHBIX U pacTeHuil. HacneacTteennas u
HEHACJlIeZICTBeHHAs U3MEHYUBOCTh. MyTallMOHHAsi © KOMOMHATUBHASI U3MEHUYHUBOCTh
Monudukaum; HopMma peakiun. Cenexuus; rudbpuausanys u otoop. I'ereposuc u
MOJIMIIION NS, UX 3HadeHue. Copt, moposa, ITaMM.

e YMmeHus. OObSACHATH MEXaHU3MBI [I€pelaun IPU3HAKOB U CBOMCTB U3 IMOKOJIEHUS B
IIOKOJICHHE, a TAKXKE BO3ZHUKHOBEHUE OTIIMYHUI OT POAUTENILCKUX (POPM Y HOTOMKOB.
CocTaBisaTh NPOCTEUIINE POIOCIOBHBIE U PelllaTh FreHeTHYecKue 3a1aun. [lonnmath
HEOOXOIUMOCTh PAa3BUTHUS TEOPETHUECKON T€HETUKH U MPAKTHUECKON CeNeKIIUU JIIs
NOBbIIIEHUS 3()(HEKTUBHOCTHU CEIbCKOXO3SHCTBEHHOTO POU3BOICTBA M CHUYKEHUS
ce0eCTOUMOCTH MPOIOBOJILCTBHUSI.

e Mexnpenmernsie cBs3u. Heoprannueckas xumusa. OxpaHa npupojabl OT BO3AEHCTBUS
OTXOJI0B XUMHUYECKHUX IIPOU3BOJCTB.

Oprannueckas xumus. CTpoeHue U QyHKIIMHU OpraHUYECKUX MOJIEKY: O€IKU, HyKJICHHOBbBIE
kucnots! (IHK, PHK).

®uszuka. J[uCKpeTHOCTh MEKTPUIECKOro 3apsiaa. OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM
teopun. PeHTreHoBckoe n3nyuenue. [ToHsTre o 103e n3mydeHuss 1 OMOJIOTHIECKOM 3allHTe.

PA3IEJI 4 DBosaouus :xkuBoro mupa Ha 3emJie 20 yacon
Tema 4.1 MHoroo0pa3sue :xuBoro mupa. OCHOBHbIE CBOICTBA JKMBBIX OPraHN3MOB

EnuHCTBO XMMHUYECKOTO COCTaBa JKUBOW Marepuu; OCHOBHBIE TPyl XUMHYECKUX
3JIEMEHTOB U MOJIEKYJI, 00pa3yloliue )KuBoe BemecTBo ouochepsl. Knerounoe crpoenue
OpraHu3MoB, Hacesstomux 3emitto. OOMEH BEUIECTB U CaMOPETYIIALUSA B OMOTOrMYECKUX
cucremax. CaMOBOCIIPOM3BEICHUE; HACIEICTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA
CyIlleCTBOBaHHUs KUBOI MaTepuu. PocT u pazsutue. Pazapaxumocts; popMbl H30MpaTeIbHON
p€aKiru OpraHu3MOB HAa BHCIIHUEC BOSI[CI\/’ICTBI/ISI. Put™MmdaHOCTE IIponeccoB
KHU3HECATEIBbHOC TH; OMOJIOTHYECKUE PUTMBI U UX 3HaYeHHE. JJUCKPETHOCTD KHUBOT'O
BEIIECTBA M B3aMMOOTHOIIICHUE YaCTH U IIEJI0Tr0 B OMOCHCTEMAaX. DHEPro3aBUCUMOCTD JKUBBIX
OpraHu3MoB; (hOpMbl HOTPEOICHHS YSHEPTUH.

[lapcTBa »KUBON NMPUPOJIBL; KpaTKask XapaKTePUCTUKA €CTECTBEHHON CHCTEMBI
KJIaccu(UKaINK KUBBIX OpraHn3MOB. BumoBoe pazHoobpasue.

m /[eMoHCTpaLus cXeM CTPYKTYpPBI LIAPCTB KUBOU IIPUPOABI.



Tema 4.2 PazButue 0M010rUU B J0AAPBUHOBCKHUI MEPHOJL

PazButne OGnosoruu B 10AapBHHOBCKUH MTEPHO. [ OCITOICTBO B HAayKe MpeACTaBICHUN 00
«M3HAYAIBHOH 11e71ecO00pa3HOCTH» M HEU3MEHHOCTH JKUBOU npupoabl. Pabomst K. Jlunnes
no cucmemamuke pacmenuti u sHcusomuvix. Ieonoyuonnas meopus XK. B. Jlamapxka'.

m /lemoncTpanus. buorpaduu yuyeHsix, BHECIINX BKJIAJl B PA3BUTHE DBOJIOIMOHHBIX UJICH.
Kuznp u pesrenbHocts K. b. Jlamapka.

Tema 4.3 Teopus U. /lapBuHa 0 NPOMCX0KT€HUN BUIOB IIyTeM eCTECTBEHHOI0 0TOOpa

[Ipeanoceinky Bo3HUKHOBEHU yueHHs Y. JlapBuHa: 1OCTHKEHHS B 00JIACTH €CTECTBEHHBIX
HayK, SKciequIMoHHbIN Matepuan Y. /lapsuna. Yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM
otbope.

VYuenue Y. JlapBuHa 0 ectecTBEHHOM 0TOOpe. Bua — arneMeHTapHast 3BOIIONUOHHAS
enuHuia. BeeoOmas nHAUBHTyallbHAS U3MEHYHBOCTD U N30BITOYHAS YHMCICHHOCTh
notomMcTBa. boprba 3a CyliecTBOBaHNE U €CTECTBEHHBIN 0TOOP.

m /lemoncTpanus. buorpadus Y. lapsuna. MapuipyT u koHkpeTHble HaxoakH Y. JlapBuna
BO BpeMsl ITyTelIecTBUs Ha kopabne «buriby.

Tema 4.4 IIprcnoco0/IeHHOCTH OPraHU3MOB K YCJIOBUSAIM BHEIIIHEH cpeabl KaK pe3yJbTar
JAeHCTBHS eCTECTBEHHOI0 0TOOpa

[IpucnocoburenbHble 0COOCHHOCTH CTPOSHUS, OKPACKU TEJIa U IOBEICHUS )KUBOTHBIX.
3abora o moroMcTBe. PUUOITOTHUECKUE aaIITalliH.

Tema 4.5 MuxkpodBoJiionust

BI/II[ KaK TrCHCTUYCCKU U30JIMPOBAHHAA CUCTEMA, PCIIPOAYKTHUBHAA U30JIAUA U €€
MexaHH3MBI. [TomynsSiroHHast CTPYyKTypa BUA; SKOJIOTUIECKHE U TeHETUICCKUE
XapaKTEPUCTUKU NOMyssiuil. [lomysanus — sneMeHTapHas SBOIIOLUOHHAS enuHuna. [lytu
Y CKOPOCTh BH1000pa30BaHusI; reorpaduuecKkoe U HKOJIOTHYECKOE BU000pa30BaHue.

o JleMOHCTpanus cxem, WILTFOCTPUPYIOIIUX IPOLECC reorpaduuecKoro
BU000Pa30BaHMs; KHUBBIX PACTEHUH U )KUBOTHBIX, FepOapUeB U KOJJICKIHUH,
IMMOKa3bIBAIOMIUX HHAWBUAYAJIbHYIO HKBMCHYNBOCTb U pa3H006paSI/Ie COpPTOB
KYJIBTYPHBIX PACTEHUN U MOPOJ IOMAIIHUX KUBOTHBIX, & TAK)KE PE3YyIbTaThI
HPUCIIOCOOIEHHOCTH OPIaHU3MOB K cpejie OOUTaHUs U pe3ybTaThl BUI000pa-
30BaHMUA.

o JlaGoparopHble ¥ MPAKTUICCKUE PAOOTHI
N3ydyenune npucmocoOICHHOCTH OPTaHU3MOB K CpeJie OOUTaHus .

W3yuenne n3aMeHYMBOCTH, KPUTEPUEB BUJA, PE3YIHTATOB UCKYCCTBEHHOTO 0TOOpa Ha cOpTax
KYJBTYPHBIX PaCTCHUN™®.



Tema 4.6 buosiornueckue nocjeacTsus aganranuu. Maxkpo3Boaouus

['maBHBIE HaIpaBIeHHs YBOIOLIMOHHOTO Mpolecca. buomornueckuit mporpecc u
o6uonornueckuii perpecc (A. H. CesepuoB). [lytu noctmkenus 6M0I0rH4eckoro nporpecca.
OcHogHble 3aKOHOMEPHOCMU I80TIOYUL: OUBEPSEHYUSl, KOHBEP2eHYUs, NAPALLeIU3M, NPABULA
960MIOYUU 2PYNN OP2AHUIMOB.

PC3yJ'IBTaTLI OBOJIFOIIUHA MHOFOO6pa3I/Ie BUJOB, OpraHN4YCCKasn LICJ'ICCOO6pa3HOCTB,
IMMOCTCIICHHOC YCIIO)KHCHUEC OpraHrU3allvuu.

m J/leMoHCTpalusi IprUMepPOB TOMOJIOTMYHBIX M AHAJIOTHYHBIX OPTaHOB, UX CTPOCHUS U
MIPOUCXOXICHUS B OHTOT€HE3€; CXeMbl COOTHOIICHHUS ITyTeH MPOrpecCUBHON OHOIOTHUECKOM
SBOJIIOIMH; MAaTEPHUATIOB, XapaKTEPU3YIOIIUX IIPEJICTAaBUTENICH KUBOTHBIX U PACTCHHI, BHE-
ceHHBIX B KpacHyI0 KHUTY U HaXOJSIIUXCS TTOJI OXPAHOM TOCyIapCTBa.

Tema 4.7 BosHUKHOBeHHE KU3HH HA 3eMJie

Opranudeckuii MUp Kak pe3ysbTaT 3BOMIONNH. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle.
XUMHYECKUH, peonoornueckuii (teopus akagemuka A. M. Omaprna), OMOIOTHYSCKUM |
COLIMAJIBHBIN JTallbl Pa3BUTHUS KUBON MaTEPUH.

dunoreHeTHUECKUE CBI3U B )KUBOW NPUPOJIE; €CTECTBEHHAsI KJIAaCCU(PUKALIUS KUBBIX
OpraHU3MOB.

| HGMOHCTpaHHH CXEM BO3HUKHOBCHUS OJHOKJIICTOYHBIX 3YKAPHUOT, MHOT'OKJICTOYHBIX
OpTraHu3MOB, pa3BUTHA LIAPCTB paCTeHI/Iﬁ U ) KUBOTHBIX.

Tema 4.8 PazputHe ;Ku3Hu Ha 3emJie

Pa3BuTue xun3HU Ha 3eMiie B apXEHCKYIO U ITPOTEPO30MCKYIO 3pbl. [lepBbie ciieapl )KM3HU Ha
3emite. IlosBienne Bcex COBPCMCHHBIX TUIIOB 66CHO3BOHO‘IHI>IX KHUBOTHBIX. HepBLIe
XOpAoBbI€. Pa3BUTHE BOJHBIX PACTEHUM.

Pa3BuTHe xxu3Hu Ha 3eMIie B Majeo30McKyto 3py. [losiBieHnEe 1 3BOMIONMS CyXOITyTHBIX
pacteHuil. [lanopoTHuKH, CEMEHHbBIE TAIIOPOTHUKH, TOJIOCEMEHHBIE PACTEHUS.
Bo3HukHOBEHNE TO3BOHOYHBIX: PHIOBI, 36MHOBOJIHBIE, IIPECMbBIKAIOLIUECS.

PazButue xu3Hu Ha 3eMiie B ME3030MCKYI0 U KallHO30MCKY0 3pbl. [losiBieHue u
pacnpocTpaHeHHe MOKPHITOCEMEHHBIX pacTeHU. BO3HUKHOBEHHE MTHUIL U MIIEKOTIUTAIOIINX.
[TosiBneHue u pa3BUTHE MPUMATOB.

[Tpoucxoxaenue yenoBeka. Mecto uenoBeka B KUBOU npupoze. CucteMaTH4ecKoe
nosiokeHue Buaa Homosapiens B cucteme sKMBOTHOTO Mupa. [Ipu3Haku u CBOWMCTBa
YEJI0BEKa, MO3BOJISAIOIINE OTHECTH €r0 K Pa3IMYHbIM CUCTEMaTHUYE€CKUM IpyIaM [apcTBa
JKUBOTHBIX. CTaIM 3BOJIFOIIUM YETIOBEKA: TPEBHEUIIIMNI YEIIOBEK, IPEBHUI YEJIOBEK, ITEPBHIC
COBPEMEHHBIE JIFOIH.



CBoiicTBa YenoBeka Kak OMoJI0rHYecKoro Buja. [lomynsiuonHas CTpyKkTypa Buia
Homosapiens; yenoBeueckue pacsl; pacooOpa3oBaHue; eJMHCTBO MTPOUCXOXKICHHS pac.
AHTHHAyYHasl CYIIIHOCTh pacu3Ma.

m J/lemoHcTparus penponykuuii kKaptul 3. Bypuana, orpaxatomux dayHy u Giopy
PAa3JIMYHBIX 3P U IIEPUOJIOB; CXEM Pa3BUTHUS L@APCTB KUBOM IPUPOJIbI; OKAMEHEIOCTEH,
OTIIEYaTKOB PACTeHU B JPEBHUX MOPOJaX.

MO)IGJ'II/I CKCJIETOB YCJIOBCKA U ITO3BOHOYHBIX )KXUBOTHBIX.

m OcuHoBuble noHsaTHst. bruosmorust. )Kusue. OCHOBHBIE OTIIMYHNS KHUBBIX OpTraHu3MOB OT
00BEKTOB HEXXMBOH NMPHUPOBI. YPOBHU OpraHu3aluy kxuBoil MaTrepuu. OOBEKTHI U METO/IbI
u3ydeHus B ononoruu. MHOroodpasue K1UBOro Mupa.

Oomonus. Bun, momynsust; ux kputepun. bopb6a 3a cymectBoBanue. EcrecTBeHHBIH
0TOOp Kak pe3yabTaT O0phOBI 3a CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHUSIX CPebl OOMTAHMUS.
«BOIHBI )KU3HUY.

Maxkpospomonus. bruonoruueckuii mporpecc u 6nonorndeckuit perpecc. [lytu noctmxeHus
OMOJIOTHYECKOTO Mporpecca; apoMopdo3bl, HANOA AN TAIMH, 00IIIast IeTeHEPAIHs.

Teopus akagemuka A. M. OnapuHa o NpOUCXOKICHUH KU3HU Ha 3eMJI€.

Pa3BuTHE )KUBOTHBIX U PACTEHUH B pa3IMYHBIC TIEPHUO/IBI CYIIECTBOBAHUS 3EMITH.
[TocTenenHoe yCI0KHEHHE OpraHU3aIuH U IPUCIIOCOOIEHHE K YCIOBUSAM CPEJIbl )KUBbBIX
OpPTraHU3MOB B Ipoliecce IBOoNUU. [IponcxoxaeHne 4yenoBeka. J[BIKyIue CHbl
aHTponoreHesa. Ponb Tpyna B mpornecce npeBpaiieHus 00e3bsHbI B 4esoBeka. YenoBeueckue
pacsl, X eanHCTBO. Kputnka pacusma.

m YMmeHus. OObACHATH ¢ MaTepUaIMCTUUYECKUX MO3ULUHI MPOLECC BOSHUKHOBEHUS KHU3HH Ha
3emJie KaKk €eCTeCTBEHHOE COOBITHE B LIETIH HBOJIOLMOHHBIX IPE0OPa30BaHUN MaTepUu B
LCJIOM.

OOBICHATL OCHOBHBIE CBOMCTBA JKMBBIX OpraHu3MoOB, B TOM YHCJIC ITPOUCCCHI MeTa60J’IH3Ma,
CaMOPCTYIIAAIHIO,; IMMOHATHEC TOMCOCTAa3a KaK pE3yJIibTaT 3BOJIIOINN JKHBOM MaTcpuu.

Hcnonb30BaTh TEKCT yueOHUKA M IPYTUX yUE€OHBIX TOCOOUH 7151 COCTaBICHHS TAOMHIL,
OTpPaKAIOIINX ITAIBl PA3BUTHS KHU3HU Ha 3eMIIe, CTAHOBJICHHUS YelloBeKa. Mcnonp30BaTh
TEKCT yueOHHUKa /7151 paboThl ¢ HaTypalbHBIMU 00beKTaMu. /laBaTh apryMEeHTHPOBAHHYIO
KPUTHUKY pacHu3Ma.

m MexnpeIMeTHbIE CBA3H.

Heopranwndeckast xumusi. Kuciopos, Bomopo, yriepo, a3or, cepa, hochop u apyrue
3NIEMEHTHI nepuoandeckoii cuctemsr J1. 1. MeneneeBa, MX OCHOBHBIE CBOMCTRA.

Oprannueckas xumusi. OCHOBHBIE TPy OPTaHUYECKUX COeTMHEHUN. DU3HKa.
Honusupyroriee n3iaydeHue; MOHATHE O J03€ U3TyYEeHUsI 1 OMOJIOTMYECKOil 3a1uTe.



Actponomust. Opranu3alys IIaHeTHBIX cucTeM. COJIHEYHAas CHCTEMa; €€ CTPYKTypa. MecTto
mtaneTsl 3emirst B COTHEUHON CHUCTEME.

Ucropus. Kynsrypa 3anagnoii EBponel konna XV — nepoit nonosunsl X VII B. KynbTypa
IIepBOTrO Nepuojia HOBOM ucTopur. Benukue reorpaduueckue OTKphITHS.

DKoHOMHYECKas reorpadus 3apydexHbix crpan. Hacenenue mupa. ['eorpadus HaceneHus
Mupa.

®usznyeckas reorpadus. Micropus KOHTUHEHTOB.

PA3JIEJI 5 BzanuMooTHOmeHHs: opraHnu3Ma u cpeibl. OcHoBbI 3ko010ruu 10 yacos
Tema 5.1 buocdepa, ee crpykrypa u pyHkuun

buocdepa — xuBas obonouka manetsl. CTpykrypa 6uocdepsl. Kovnonenmst 6uocgepoi:
JHCUBOE BeULECTNBO, BUOOBOLL COCMAB, PA3HOOOPA3Ue U BKIAO 8 DUOMACCY; OUOKOCHOE U KOCHOE
sewecmso ouocgepwt (B. U. Beprnaockuii). KpyroBoport BeriecTs B npupoje. EcrecTBeHHbIE
coo0mIecTBa )KUBBIX OPraHu3MOB. bruoreorneHo3bl. KOMIOHEHTHI OMOTEOIIeHO30B: TIPOIY-
IICHTBI, KOHCYMEHTBI, PeyIIeHThI. BUOIICHO3bI: BUIOBOE pa3HOOOpa3ue, MIOTHOCTh
MOMYJISIIUH, OromMacca.

Aobunotnueckue (hakTopbl cpebl. Poib Temneparypbl, OCBEIIEHHOCTH, BIAXKHOCTU U IPYTUX
(haKTOpOB B KU3HEAEATEIBHOCTH cOo00IIecTB. IHTEHCMBHOCTD 1eHCTBUS (pakTopa cpelibl;
orpaHuuuBarouii gpaxrop. Bzaumoseiictsue GpakTopoB cpeibl, Mpeaesbl BBIHOCIUBOCTH.
buotnyeckue dakrops! cpeasl. Llenu u cetu nuTaHus. IkonocuiecKue NUpamuobl. Yucer,
buomaccswi, snepeuu. Cmena 6uoneHo3oB [IpuunHbl cMeHbl OMO1IEHO030B; (HOpMUPOBaHUE
HOBBIX COOOLIECTB.

®dopMbI B3aMMOOTHOIICHUH MEXTy OpraHu3MaMu. [103UTHBHBIC OTHOIIEHHSI — CUMONO03:
MyTyaJiu3M, Koonepamnusi, KOMMCHCAJIN3M. AHTI/I6I/IOTI/I‘-I€CKI/IC OTHOIICHUA: XUIITHHUYECCTBO,
napa3uTH3M, KOHKypeHIHst. HeliTpaibHbie OTHONICHUS — HEUTPAIIH3M.

m J/leMoHCTparus: a) cXeM, WLTIOCTPUPYIOIINX CTPYKTYPY OHOCchephl U XapaKTepU3YIOIINUX
OTACIIBHBIC €€ COCTABHBIC YaCTH, Ta6JII/ILI BHUOBOI'O COCTaBa U pa3H006pa3H51 JKUBBIX

opranu3MoB Orocdepsl; cXeM KpyroBOPOTaBEIIECTB B MPHPO/IC;

0) KapT, OTPa)KAIOLIUX I'€0JOrMUECKY0 HCTOPHIO MATEPUKOB; PACIIPOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH;

B) nnaduiaIbMoB U kKuHODMIbMa «brocdepar;
T') IPUMEPOB CUMOMO03a TIPEACTABUTENEH Pa3IMYHBIXIIAPCTB KUBOH MPUPOJIHI.

m JlaGopaTtopHbie U TpaKTUYECKUE pabOThHI



CocraBieHue cxeM Iepeayu BelecTB U SHepruu (1eneil nuranus)®.

M3yueHune u onucaHue IKOCUCTEMBI CBOSH MECTHOCTH, BBISIBIICHHE TUTIOB B3aUMOJICHCTBHUS
pa3HBIX BUJOB B JAHHOW SKOCUCTEME™.

Tema 5.2 bnocdepa n yenoBex
[TpuponHsle pecypchl U UX MCIIOIb30BAHUE.

AHTponoreHHble (GaKTOphl BO3JEHCTBUS Ha OMOIIEHO3HI (POJIb YEIOBEKA B IPUPOJIE);
HOCTIE/ICTBHSI XO3HCTBEHHOM NesTeIbHOCTH yenioBeka. [IpodieMbl pannoHaasHOTO
IPUPOJIOTIONIB30BAaHMUS, OXPAHBI IPUPOJIBI: 3aIIUTA OT 3arpsS3HEHH, COXpaHEHHE ATAJIOHOB U
NaMITHUKOB MIPUPO/IbI, 0OecrieyeHne IPUPOIHBIMU pEeCypcaMy HaceNleHHs ITaHEThI.

e JleMoHcTpanus KapT 3all0OBEIHBIX TEPPUTOPHI HALIEH CTpaHBbI.
o IlIpakTuueckas pabora
AHanu3 1 OlleHKa MOCIeACTBHUI JesTEIbHOCTH YeIOBeKa B SKOCHCTEMax .

m OcHoBHble noHATUsA. buocdepa. buomacca 3emnu. buonornyeckas npoayKTUBHOCTb.
Xusoe BemecTBo U ero (hyHKIMU. bronornyeckuii KpyroBopoT BEIIECTB B IPUPOJIE.
Oxonorus. Buemnss cpena. Dxonornyeckue pakropel. AOMOTHYECKHE, OMOTUYECKHE U
AHTPOIIOTeHHbIE (PAKTOPBL. DKOJIOTMYECKUE CUCTEMBI: OMOTeO0IeHO03, OUOIIEHO3, arPOLICHO3.
[IpoaytieHThl, KOHCYMEHTHI, peayleHTsl. Camoperyinsauus, cMeHa OMOLIEHO30B U BOC-
CTaHOBJIEHUE OMOLICHO30B.

BosneiictBue yenoseka Ha Ouocdepy. OxpaHna npupoibl; OMOIOTHYECKUI U COLMAIbHBIN
CMBICJI COXPaHEHHUsI BUAOBOTO pa3HOOOpa3usi OMOLIEHO30B. PanonansHoe
IIPUPOJOTIONIB30BAHNE; HEUCUEPIIAEMBIE M NCUEPIIAEMBbIE PECYPCHI. 3alIOBEJHUKH, 3aKa3HUKH,
napku. KpacHas kaura. buonuxka.

m YMeHus. BBIABISATH IPU3HAKY TMPUCTIOCOOIIEHHOCTH BHIOB K COBMECTHOMY
CYIIIECTBOBAHUIO B SKOJIOTHUECKHX CHUCTeMax. AHAIM3UPOBATh BUAOBON COCTAB OMOIIEHO30B.
Brigensats oraensHbie GOpPMBI B3aUMOOTHOIIIE HUI B OMOIIEHO3aX; XapaKTepHU30BaTh
MTUIIEBBIE CETH B KOHKPETHBIX YCIOBUSAX OOUTAHUS.

[IpuMeHATh HAa MPAKTUKE CBEICHHS 00 IKOJIOTHYECKUX 3aKOHOMEPHOCTAX B
MPOMBIIIEHHOCTH U CEJIbCKOM XO35MCTBE JUIsl IPABUIIBHOW OpraHu3alliu JIECOBOJICTBA,
PBIOOBOJICTBA U T. 1., @ TAKXKE JJISl PELICHUS BCET0 KOMILIEKCA 3ajjad OXpaHbl OKpY-KaroIen
Cpelibl M pallMOHAJIBLHOTO IPUPOIONIOIB30BAHMS.

| Me)KHpeI[MeTHBIe CBA3U.

Heoprannueckas xumusi. Kucnopon, cepa, a3ot, pocdop, yriiepos, mx XuMAYECKHE CBOMCTRA.
OxpaHa npupozab! OT BO3AEUCTBUS OTXOA0B XMMHUUECKHX ITPOU3BOACTB.

dusnueckas reorpaq)m[. Knumar 3eMJII/I, KIMMaTHn4CCKasa 30HaJIbHOCTD.



duzuka. [Tonstue o go3e HU3ITYyYCHUS N OMOIOTHYECKOI 3alIuTC.

IloBTOpenue 4 yaca

KaﬂeH}IapHO-TeMaTI/I‘leCKOC INIAHUPOBAHUE

No Ha3zBanue Tem 1 ypokoB Konunuectso Hara
n/m 4acoB IIPOBEACHHUS
IL. O.
1 BBenenmue. 1
2 IloBTOpenue kypca «buoJsiorus ,8kaace» 1
3 | BxoxgHasi KOHTposIbHasi paboTa 1
4 Heopranunueckue BenecTna, BXOASIIME B COCTaB KIETKH 1
5 | Opranuueckue BELIECTBA, BXOAAIINE B coCTaB KiIeTkH. JL.p. 1
Nel»Kartonnueckast akTUBHOCTh ()EPMEHTOB B JKHBBIX
KJIETKAX».
6 | Ilmactuyeckuii oOMeH. brocuHTEe3 OENKOB,. 1
7 | DHepreTudyeckuii 0OMeH 1
8 | .O0meH BemiecTB U MpeBpalleHUe YHEPTUU 1
9 | [IpokapuoTHyecKas KIeTKa 1
10 | Dykapuornueckas kiuetka. Lluromiasma. JI.p. Ne2 « M3yuenue 1
CTPOEHUS PACTUTEIBHON U KUBOTHOM KIIETKH IMOJ
MHUKPOCKOIIOM.
11 | Dykapuornueckas kierka. Aupo. 1
12 | Jenenue xietku. JL.p.Ne3 « Jlenenue knerku. MuTos B 1
KJIETKaX KOPEILIKOB JTYKay.
13 | KierouHast Teopusi CTpPOCHHSI OPraHU3MOB. 1
14 | K.p. « CTpyKTypa opraHu3aius >KMBbIX OPraHU3MOBY» 1
15 | Becrnonoe pasmuoxkenue JI.p.Ned « Crioco0sI 6ecmonoro 1
Pa3MHOXKESHHSI.
16 | [TonoBoe pa3MHOKEHHE OPraHu3MOB. Pa3BuTHe MONIOBBIX |




kieTok. JL.p.Ne5 « CtpoeHue moJ0BBIX KIETOKY.

17 | OMOpHOHAJIbHBIN EpUOA pa3BUTHS OpraHU3Ma. 1
18 | IlocTaMOpHOHANBHBIN IEPUOJ] Pa3BUTHSI OPraHU3Ma. 1
19 | OGume 3aKOHOMEPHOCTH Pa3BHUTHs. buoreHeTnueckuii 3aKoH. 1
20 | I'eneTHka Kak HayKa, METOJIbI €€ U3YUCHHUSL. . 1
21 | MoHoruOpuaHOE CKPEIIUBAHHE. 1
22 | luruOpuiHOE CKpeIUBaHueE. . 1
23 | Pewenne renernueckux 3agad.JI.p.Ne6 « CocraBienune 1
POJIOCIOBHBIX.
24 | V3yuyeHus Hacieq0BaHUs IPU3HAKOB Y YEJIOBEKA.. 1
25 | I'eneruka nona. HacinenoBaHus NMpU3HAKOB, CIIETUIEHHBIX C 1
TIOJIOM.
26 | BzaumogeiicTBUE T'€HOB. 1
27 | HacnenctBeHHasi M3BMEHYHBOCTb. 1
28 | ®enorunnyeckas naMeHUnBoCTh. JI.p.Ne.7 « IToctpoenune 1
BapUALIMOHHOUN KPUBOMY..
29 | Ilpeamer u 3apaun cenexkuu. JI.p.Ne.8 « M3yuenue Gpenorumnon 1
MECTHBIX COPTOB PACTEHUW..
30 | MeTozp! ceneKkIMy pacCTeHUH U )KMBOTHBIX. 1
31 | Cenekuys MUKPOOPTraHU3MOB. 1
32 | 3auet « Pa3MHOMXeHUE U HHAUBUAYAIBHOE Pa3BUTHE 1
OpPTraHHU3MOBY.
33 | Pa3BuTue OMoOrUM B AOAAPBUHCKUN IEPUOI. 1
34 | OBomouuonHas teopus JK.b.Jlamapka. 1
35 | HayuHble B cOMAIbHO-9KOHOMHYeCKHe MPeINnoChIIKH 1
BO3HUKHOBeHHs Teopun Y./lapBuHa.
36 | Yuenue Y./lapBuna 06 uckycctBeHOM oTOOpE. JI.p.Ne9 1
«HM3yuenne pe3ynbTaToB HCKYCCTBEHHOTO OTOOpay..
37 | Yuenne Y.J/[apBrHa 00 €CTECCTBEHHOM OTOODE.. 1
38 | Muxkpos3somonus. Bun, ero kpurepuu u ctpykrypa. JL.p. 1
NolO»M3yyeHue KpuTepueB BUIAY.
39 | DneMeHTapHBIE SBOIIOLMOHHBIEC (DaKTOPBHI. 1
40 | ®opMBbI €CTECTBEHHOTO 0TOODA. 1
41 | I'maBHBIC HAIIPABJICHUS IBOJOIIHH. 1
42 | Tunsl 3BOJIIOIIMOHHBIX U3MEHEHUM. 1
43 | IIpucnocoOuTeabHbIE 0OCOOCHHOCTH CTPOCHUS U TTOBEICHUS 1
KUBOTHBIX..
44 | 3aboTa 0 NOTOMCTBE.. |
45 | ®uznonornueckue aganrauuu JI.p.Nel 1»M3yuenue 1
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOUTaHUs.
46 | MakponBomorusi. buonorndeckue nmocjaeaCcTBUs aganTaluil. 1
47 | O600maromui ypokK 1o TeMe « IBOJIFOIMOHHOE YUCHHUEY. 1
48 | CoBpeMeHHBIE IPEICTABICHUS O BOSHUKHOBEHUS KU3HH. 1
49 | )Xu3Hb B NajIe030MCKYIO 3pY. 1
50 | ’)KuzHb B ME€3030HCKYIO 3pY. 1
51 | XKu3Hb B KaiHO30MCKYIO 3py 1
52 | 3adet «DBOMIOLMS KUBOTO MUPAY. 1




53 | Crpykrypa 6nocdepsl. B.M.Bepnaackuii. 1

54 | KpyroBopoT BemecTB B IPUPOJIE. 1

55 | CooO11ecTBO KUBBIX OPTaHH3MOB. 1

56 | AGuotmueckue HaKTOphI CPEIbI. 1

57 | IHTEHCUBHOCTH BO3JEHCTBUS ()aKTOPOB CPEJIBL.. 1

58 | Muoroo6pasue u cTpykTypa OuoreHo3os. JL.p. 1
Nel2yCocTaBieHus 1IeNy TUTAHUSD..

59 | buotnueckue GakTopsl cpeabl. B3anMOOTHOIIEHUS MEXTY 1
OpraHu3MaMH.

60 | IIpuponnbie pecypchl U UX UCIIONb30BaHKE. VICKycCTBEHHBIE 1
OHMOLIEHO3BL..

61 | IlocnencTBust X035MCTBEHHOM AESATEIHLHOCTH YETOBEKA JIst 1
OKPYKAIOIIEH CPEIBI..

62 | OxpaHa npHUpoObl U OCHOBBI PALlMOHAIBLHOTO 1
IPUPOAOTIONH30BAHUS.

63 CraHoBIIEHHE COBPEMEHHOW TEOPUU 3BOJIIOLUH. 1

64 | DakTOpHI U PE3YJIBTATHI HBOJTIOLIMH. 1

65- | BzaumogeiicTBusI OPraHnu3Ma M cpeabl 00MTAHMS. 2

66

67- | UToroBasi KOHTpOJIbHAs padoTa. 2

68
Hroro 68
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