MyHuuunanbHoe G10/1:KeTHOE 00111e00pa3oBaTe/IbHOE YUpeKIeHne

Xarap-Xanaiickasa COLI um. E.X. ExanyposBoii

«PacemorpeHon «CoraacoBaHo»
Pvkosoantens 1LIMO 3am. aupextopa no YBP
Ao Caguccsta
Jonxonosa I'.H. Caxnuosa E.I1.
Mpotokoa Ne «n of 2023

or iy v® 2023

«YTBEPIKACHOW »
Jupexrop >
MBOY Xamp-Xanﬁcxan coln

LlaGacea 10/ /
« 2y Qf"

023

PaGouas nporpamma no 6mos0run

9 kJacce

c. Xanpait, 2023



I[lnanupyembie pe3yabTaTbl 0CBOEHHUS MPOrPAMMBI 10 OUOJIOTHHI
Ha ypoBHe ocHOBHOT0 0011€T0 00pa3oBanus (0a30Bblii YypOBEHb)

OcBoenue yueOHOro npeamera «bruoaorus» Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs JOJIKHO
00eCreunTh TOCTHKEHHE CIEAYIOMX 00yJaloUMMHCS JTUYHOCTHBIX, METAPEIME THBIX U MPEIMETHBIX
pe3yiabTaToB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE pe3yabTaThbl OCBOEHHS MPOrpaMMbl 1O OHMOJOTMM OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JOJDKHBI OTpakaTb TOTOBHOCTh OOydYaromMXcsi PpyKOBOJCTBOBATHCS — CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUHN U pacCHIMPEHUE ONbITa JEATEIbHOCTH Ha €€ OCHOBE U B MpoIiecce
peasin3aliy OCHOBHBIX HAllPaBJIEHUH BOCIIUTATENBbHOM J€ATENbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS ¢

TFOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOW AESATEILHOCTH IPHU BBIIOJHEHUU HCCIENOBAaHUN U
MIPOEKTOB, CTPEMJIEHUE K B3aHMONOHUMAHUIO U B3aHMOI OMOIIIH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA |

OTHOILIEHHE K OHOJIOTMHM KaK K BaXHOM COCTaBIISIOIIEH KYJBTYphl, TOPAOCTb 3a BKJAJ
POCCUHCKHX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOW OMOJIOrMYECKON HAYKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

FOTOBHOCTb OLI€HMBATh IIOBEAECHUE M TOCTYNKH C IO3ULUU HPABCTBEHHBIX HOPM U HOPM
9KOJIOrMYECKOM KYJIbTYpHI;

MOHMMaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JEATEIbHOCTH 4YEJIOBEKa B MEIULHUHE HU
OHOJIOrHH;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

MOHUMaHUE POJIK OMOJIOrUH B POPMHUPOBAHUU ICTETHUECKON KYJIbTYpPbl INYHOCTH;

5) ¢pusnyeckoro BoCHUTAHHA, (POPMHMPOBAHUA KYJIbTYPbI 310POBbSi U 3MOLHOHAIBHOIO
O0s1aronosiy4yusi:

OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3[0pOBbI0O M YCTaHOBKAa Ha 3JIOPOBBIH 00pa3 KHU3HH
(3mopoBoe mUTaHKUE, COOTIOICHHE TUTHEHUYECKUX MTPaBUII K HOPM, cOaTaHCHUPOBAHHBIN PEXUM 3aHSATUI
U OT/ABIXA, perysipHas pu3ndecKkas akTHBHOCTD);

OCO3HAHUE IIOCIEACTBUH U HENPUSITHE BPEAHbIX NpPUBBIYEK (yHoTpeOJieHHe aJKOroJs,
HapKOTUKOB, KypeHue) U UHBIX (opM Bpena s GU3nuecKoro U MCUXu4eckoro 310pOBbS;

co0uroieHre MpaBuil 0€30MaCHOCTH, B TOM YHMCJI€ HaBBbIKA 0€30I1aCHOIO MOBEIEHUS B IPUPOAHON
cpene;

cOPMHUPOBAHHOCTh HaBBIKA  peQIEKCHH, YNpPaBIEHHE COOCTBEHHBIM  AMOIHMOHAIBHBIM
COCTOSIHUEM;

6) TPy10BOr0 BOCIIMTAHUSA:

AKTUBHOE Yy4YaCcTHE B pEIICHWU MPaKTUYeCKHX 3agady (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aliM, HACEJIEHHOIO IIYHKTa, Kpasi) OMOJIOTMYECKOW M SKOJIOIMYECKOll HamnpaBiIeHHOCTH,
UHTEpeC K MPaKTUYECKOMY U3YUEHHIO PO(ECCUii, CBA3aHHbBIX ¢ OUOJIOIHEN;

7) 3K0JIOTHYEeCKOr0 BOCIIUTAHUS:

OpHEHTallUd Ha TpUMEHEHHE OHOJOTrMYeCKMX 3HAHWM Tpu pelieHuH 3afad B objactu
OKpYXarollen cpenbl;

OCO3HAHUE PKOJIOTUYECKUX TPOOJIEM U IMTyTel UX pelIeHus;

FOTOBHOCTb K YYaCTHIO B IPAKTUUYECKOM 1E€ATEIbHOCTH 3KOJOrHYECKON HalpaBIeHH OCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpHEHTallMs Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX IpPEICTaBICHUM 00 OCHOBHBIX OMOJOTMYECKHX
3aKOHOMEPHOCTSAX, B3aUMOCBSI35X YEJIOBEKA C MPUPOJHON U COLUAIIBHON CPENON;

MOHUMAaHUE POJIM OMOJIOTUYECKO HayKH B (POPMUPOBAHUU HAYIHOTO MUPOBO33PEHUS;

pa3BUTHE HAy4YHOW IIOOO3HATENLHOCTH, WHTEpeca K OHOJOrMYecKOH HayKe, HaBBIKOB
UCCJIEZIOBATENBCKOM J1eATEeIbHOCTH;

9) agantanuu 00y4arIerocsi K M3MEHSAIOIMMMCH YCJIOBHUSIM COLHMATBHON W NPHUPOIHOM
cpeasbl:



aJIcKBaTHAas OLEHKA U3MEHSIOIUXCS YCIOBUM;

IPUHATUE pellleHUs (MHIMBUIYalbHOE, B T'PYIIE) B U3MEHSIOIIMXCS YCIOBUSX HAa OCHOBAHUHU
aHanM3a OMOoJIOrMuecKol HHPOpPMaLIHH;

IUIAaHUPOBAHUE JIEUCTBUH B HOBOW CHUTyallud Ha OCHOBAaHUMM 3HAHUN OHOJOTMYECKHX
3aKOHOMEPHOCTEH.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHHSA IPOrpaMMBbl IO OWOJIIOTMHM OCHOBHOTO OOIIEro

00pa3oBaHMsl, JODKHBI OTPaXKaTh OBJIAZICHUE CIEAYIOIIMMH YHUBEPCAIbHBIMH YU€OHBIMU 1€ HCTBUSAMU:
ITo3naBaTebHbIE YHUBEPCATbHBIC Y4eOHbIC AeliCTBUSA

1) 6a3oBbIe JorHYecKHe AeHCTBHS:

BBISIBJIATH U XapaKTE€pPU30BaTh CYIIECTBEHHBIEC IPU3HAKU OMOIOIMUECKUX OOBEKTOB (SBICHUMN);

yCTaHABJIMBATh CYIIECTBEHHBIM NMPHU3HAK KIacCU(PHUKAIUN OMOJOTHYECKHX OOBEKTOB (SIBICHUA,
MIPOLIECCOB), OCHOBAHUS 711 0000IIEHNS M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a;

¢ y4€TOM IpeJIoKeHHONW OMOJIOTHYEeCKON 3a7aul BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUs B
paccMaTpuBaeMbIX (pakTax ¥ HaOMIOAEHUSX, IIPeUIaraTh KPUTEPUHU IS BBIABICHUS 3aKOHOMEPHOCTEN U
MPOTUBOPEUMH;

BBISBJIATDH Ae(UIUTH MH(OpMALUH, JaHHBIX, HEOOXOIUMBIX JUUIS PELICHUsI IOCTABJICHHOMN 3a/1a4H;

BBISIBJIATH IPUYMHHO-CJIECTBEHHBIE CBA3H MPU U3YUEHUU OMOJIOTMYECKUX SBJIEHUHN U IIPOLECCOB,
JieNaTh BBIBOJBI C MCHOJIb30BAHUEM JENYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHUN, YMO3aKIIOYEeHUN
10 aHAJIOTUH, (OPMYIUPOBATH TUIIOTE3bI O B3aUMOCBSI35X;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus y4eOHOH OMOoJoruueckoi 3agaud (CpaBHUBAThH
HECKOJIbKO BapHaHTOB peIleHMs], BbIOMpaTh HauOosiee MOAXOASAIMI C Y4éTOM CaMOCTOSATEIbHO
BbIJICJICHHBIX KPUTEPUEB).

2) 0a30BbIe HCCJIEA0BATENbCKHE TeHCTBHS:

UCIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATENLCKUN HHCTPYMEH T IIO3HAHMUS,

dopMynupoBaTh BOIPOCHL, (UKCHPYIOLIME pa3pblB MEXKIY pealbHbIM M JKEJATEIbHBIM
COCTOSTHUEM CHTYAIlH, 00bEKTa, U CAMOCTOSATEIFHO YCTaHABINBATh HCKOMOE M JaHHOE,

¢dopMupOBaTh THIOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CY)XICHUH, apryMEeHTHpPOBATH CBOIO
MO3UIINI0, MHEHUE;

IPOBOAUTH IO  CaMOCTOSITENBHO  COCTaBJICHHOMY IIJJaHy  HAOJIOJIEHUE, HECIOXKHBIN
OMONOrMYecKuid HKCHEPUMEHT, HeOOJbIIOe HCCIeOBaHUE IO YCTAHOBJCHHUIO OCOOEHHOCTEH
Ouonmormueckoro o0bBeKTa (Tpormecca) U3ydeHHs, TPUYMHHO-CICICTBEHHBIX CBS3€H M 3aBUCHMOCTEH
OMOJIOTNYECKUX 00BEKTOB MEXTy COOOM;

OLICHMBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TOTy4EHHYIO B X0/€ HAOII0ACHUS
U DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJibTaTaM HpPOBEAEHHOIO
HaOJII0IeHNS, SKCIIEPUMEHTA, BJIaIeTh HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH IOJIyYEHHBIX BBIBOAOB
H 00001IEHHI;

IPOrHO3UPOBATh BO3MOXKHOE JajibHElilllee pa3BUTHE OMOJOIMYECKUX MPOLECCOB U UX
MIOCJIEAICTBUSI B QHAJIOTMYHBIX WJIM CXOJIHBIX CHUTYallUsAX, & TAKXKE BBIABUIATh MPEANOJIOKEHUS 00 MX
pa3sBUTUU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

3) pa6ora ¢ unpopMmanueii:

IPUMEHATH PAa3JINYHbIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI NIPH MOMCKE U 0TOOpE OMOIOrHY eCKON
MH(OPMAIIMHU WM TaHHBIX U3 UCTOYHUKOB C YUETOM MPEIJIOKEHHON yueOHOM O10I0rnueckoi 3ajauu;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATH  OHOJOTHYECKYIO
HH(OPMALIMIO Pa3IUYHBIX BUI0B U (OPM MPEICTABICHUS;

HAXOJUTh CXOJHBIE apryMeHThl (IOATBEP)KAAIOIINE WM ONPOBEPrarolirie OAHY U Ty K€ HIEI0,
BEPCHUIO) B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMajibHyl0  (opMy mpeAcTaBieHHs HHOOpPMAIMH |
WUTIOCTPUPOBATh pelIaeMble 3a/1a4yd HECIOKHBIMH CXEMaMM, JuarpaMmami, WHOW Trpadukod U HX
KOMOUHAIMSIMU;



OLIEHMBATh HAJEKHOCTh OMOJIOrMYECKOH HH(OPMALIMK 110 KPUTEPUAM, IIPEAJIOKEHHBIM YUUT eJIeM
WM ¢HhOpMyITUPOBAHHBIM CAMOCTOSITENBHO;

3allOMHHATh U CUCTEMAaTHU3UPOBATh OMOJOrNYECKYI0 MH(POPMALIUIO.

KoMMyHHKaTHBHBIC YHHBePCAJIbHbIC Y4eOHbIe AelicTBUSA

1) oOmenue:

BOCHPUHUMATh U (HOpMYyIMpPOBaTh CYKICHUS, BBIpaKaThb SMOLUHU B IIPOLIECCE BBITOJHEHUS
MPAaKTUYECKUX U JTa00OPaTOPHBIX paboT;

BbIpaxkaTb ce0st (CBOIO TOUKY 3pEHMSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIICHUS, MOHMMATh 3HAUYEHUE COIMAIbHBIX 3HAKOB,
3HaTb M paclo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd M CMSIT4aTh KOH(IJIMKTBHI, BECTU
IIEPETOBOPBI;

NOHUMATh HAMEpPEHHs JPYTHX, MPOSABIATh YBAXKHUTEIbHOE OTHOIIEHHE K COOCCETHHKY U B
KOPpPEKTHOU (popme popMyIUpOBaTH CBOU BO3PAKEHHUS;

B XoJe Jauajora W (WMiM) JUCKYCCHMHM 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OOCYyKaaeMou
OMONIOrN4ecKoi TeMbl M BBICKA3bIBaTh WJEHM, HALlCJICHHbIE Ha pEIIeHHe OMOJIOTMYECKOM 3amauu U
nojiepykaHue 6J1aroxenaTeIbHOCTU OOIIEHUS;

COIIOCTaBJIATh CBOU CYXKIEHHUS C CYKIEHUSMH IPYIMX YYaCTHUKOB Juajiora, OOHapyXUBaTh
pa3nuuue ¥ CXOJCTBO MO3ULIUHI;

nyOIMYHO IPECTABIISTh PE3YJbTAThl BBITOJHEHHOIO OHMOJOIMYECKOIro OIBbITa (IKCHEPHUMEHTA,
UCCIIE/IOBAHNUS, IPOEKTA);

CaMOCTOSITENILHO BbIOMPaTh (hopMaT BHICTYIJIEHUS ¢ YYETOM 3a/1a4 MPE3eHTalluu U OCOOCHHOCTEN
ayJUTOPUHM U B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U IMCbMEHHBIE TEKCTHI C MCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MAaTEPUAJIOB.

2) coBMecTHasl 1eATeIbHOCTh:

MOHUMATh U MCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U MHIMBUIyaIbHOM pabOThI IIPH P ELICHUN
KOHKPETHOM OMOJIOTMYECKOM MpOo0eMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh IMPUMEHEHHUS T'PYMITOBBIX
(dbopM B3auMoOeH CTBHSI TTPH PEIIIEHUH TTOCTABIICHHON y4eOHOH 3a1a4u;

IPUHUMATh LEJIb COBMECTHOM JI€ATENbHOCTH, KOJUIEKTUBHO CTPOUTH JIeHCTBUS 1O €€
JOCTHDKEHMIO: paclpeiesiiTh POJIM, JOrOBAapHBAThCs, O0CYXJaTh MPOLECC U Pe3ybTaT COBMECTHOI
paboThl, yMeTh 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH, MPOSIBIIATH TOTOBHOCTh PYKOBOJUTH, BBIITONHATD
MOpYy4YeHUs, TOJUUHSITHCS;

IUIAaHUPOBAaTh OpraHM3allMI0 COBMECTHOM paboThl, OHpeNessaTh CBOIO poib (¢ Yy4ETOM
IPEANOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aUMOIEWCTBHS), pacHpeleNsITh 3aJaud MEXKIYy
yieHaMH KOMaHJbl, y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (00CYykIeHUS, OOMEH MHEHHSIMH,
MO3rOBbI€ IITYPMBbI U UHBIE);

BBINOJIHATH CBOIO 4acTh PabOTHI, JOCTUIaTh Kaue€CTBEHHOIO Pe3yJibTaTa [0 CBOEMY HAIPaBJIEHUIO
U KOOPIMHUPOBATH CBOM JEHCTBUSA C JPYTUMU YJICHAMH KOMaH/bI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMH HPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIbHO
copMyJIMPOBaHHBIM yYaCTHUKaMH B3aUMOJIEHCTBUS, CPaBHUBATh PE3yJbTaThl C HCXOJHOM 3anayeil u
BKJIAJ] KaX/Or0 WieHa KOMaHJAbl B JIOCTM)KEHUE PE3yJIbTaTOB, Pa3leisaTh Cpepy OTBETCTBEHHOCTH U
IIPOSIBJIAITH TOTOBHOCTB K NIPEAOCTaBICHUIO OTYETA IIepe]] IPYIIION;

OBJIAJIETh CHUCTEMOH YHUBEpCAJbHbIX KOMMYHUKAaTHBHBIX JEHCTBHM, KoTopass oOecreduBaeT
cpopMHUPOBAHHOCTH COLIMATIBHBIX HABBIKOB U YMOLMOHAIBHOI0 HHTEIUIEKTA 00Yy4atoXCsl.

PeryasiTuBHBIC yHHBepcaJdbHbIe y4eOHbIC 1eiICTBHA

Camoopranusanus:

BBUIBJIATH MPOOJIEMBbl JUIS pEIIEHUS B JKU3HEHHBIX M Y4YE€OHBIX CUTyalMsIX, HCIOJIb3YS
OHOJIOrHYECKHUE 3HAHUS,

OPHEHTUPOBATHCSI B PA3IMUYHBIX MOAXOJAAX MNPHUHATHS pEIIEHUH (MHIMBHUAYaJIbHOE, NPUHATHE
pelIeHus B Ipymnie, IPUHITHE PEeIIeHUH Ipynnoi);

CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pEIIeHUs 3a7auyd (WM ero 4acTh), BBIOMpATh CI0co0
pemieHuss y4eOHON Ouonornyeckoil 3amayum c Y4€TOM MMEIOIIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh Mpe/iaraéMble BapuaHThl pelIeHU;



COCTaBIATh TIUIAH JAeHCTBHI (IJIaH pealM3allid HaMEUYEHHOTO ajropuTMa  pelieHHs),
KOPPEKTUPOBATh IPEI0KEHHBIH aJTOPUTM C Y4ETOM IOJIYHYEHHs HOBBIX OMOJIOIMYECKUX 3HaHHUM 00
U3y4aeMoM OHOJIOTUYECKOM OOBEKTE;

JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO.1b, SMOLIMOHAJIbHbII HHTEJJIEKT:

BJIQJIETh CIIOCO0aMU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U PeIICKCUY;

JlaBaTh OLIEHKY CUTYAIlMH U MpeiaraTh IIaH e€ U3MEHEHUs;

YYHUTBIBATh KOHTEKCT M MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MpPH PEIICHUU
y4eOHOM OMOJIOTMYECKOH 3a/1auu, aJaTHPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSITEThCTBAM;

OOBSICHATh MPUYUHBI TOCTH)KEHUS (HETOCTH)KEHHUS) pe3yJIbTaTOB JIEATEIbHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OMBITY, YMETh HAXOAUTH MO3UTUBHOE B IPOU3OLIEAIICH CUTYaIUu;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATENBCTB, H3MEHUBIIMXCS
CUTYallli, yCTAHOBJICHHBIX OIMOOK, BOHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa II€JIU U YCIOBUSAM;

pa3nuyaTh, Ha3bIBATh U YIPABISTH COOCTBEHHBIMU SMOLIUSAMH U IMOLHUAMHU JPYTUX;

BBISIBJISITh U aHAIM3UPOBATh IPUYHUHBI IMOLIMIA;

CTaBUTH ce0s1 HA MECTO JIPYTrOro 4eJIoBeKa, MIOHUMATh MOTUBBI 1 HAMEPEHHS APYToro;

pEryampoBaTh Coco0 BbIPAKEHUS IMOLIUH.

IIpunsiTue cedst M APyrux

OCO3HAHHO OTHOCHUTBCS K JPYIOMY YEJIOBEKY, €r0 MHEHHUIO;

MpU3HABaTh CBOE MPABO HA OMIMOKY M TaKOE K€ MPaBo JPyroro;

OTKPBITOCTH ce0e U IPYTuM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHHMBEpPCAJIbHBIX YUEOHBIX PErYJSTUBHBIX NEHCTBUI, KOTOpas o0ecrednBaeT
(hOpMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI MO3HUIMS JUYHOCTH), U JKMU3HEHHBIX
HaBBIKOB JIMYHOCTU (yIpaBlIeHUsI COO0H, CaMOAN CUUILIIMHBI, YCTOMUHUBOIO MTOBEICHMUS).

MNPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yNbTaTHl OCBOCHUS MTPOrPAMMbI IO OMOJIOTMHU K KOHILY o0yueHus ¢ 9 knacce:

XapakTepu30BaTh HAyKd O 4YeJoBeKe (aHTPOIMOJIOTHIO, aHATOMHIO, (PU3MOJOTHIO, MEAUIINHY,
TUTHEHY, 9KOJIOTHIO YEeJIOBEKa, ICUXOJIOTHIO) U UX CBSI3H C APYTMMH HayKaMU U TEXHUKOM;

OOBSICHATH MOJIOKEHUE YETIOBEKa B CHCTEME OPraHMYECKOro MHpa, €ro MPOUCX0XKIEHNE, OTIHUUS
YeNOBeKa OT KUBOTHBIX, ITPUCIOCOOIEHHOCTh K Pa3JIMYHBIM SKOJIOTHYECKHM (hakTopam (deoBeUecKue
pacel ¥ aJanTUBHBIE TUIIBI JIO/I€H), POJCTBO YEIOBEYECKUX Pac;

IPUBOAUTH MPUMEpPHI BKiana poccuiickux (B Tom uucie M. M. Ceuenos, U. II. I1aBnos, U. 1.
MeunnkoB, A. A. Yxromckuid, [1. K. AHoxun) u 3apyoexHbix (B Tom uucie Y. I'apseit, K. bepnap, JI.
[Tacrep, Y. JlapBuH) Y4Y€HBIX B pa3BUTHE MPEJACTABICHUH O TIPOMCXOXKICHUU, CTPOCHUHU,
KU3ZHENEATEIbHOCTH, I0BEJIEHUH, SKOJIOTUHU YEJIOBEKA;

MPUMEHSITh OMOJOTUYECKME TEPMHUHBI U TOHATHS (B TOM YHCIIE: IIUTOJIOTHS, THUCTOJIOTHS,
aHATOMUS 4YeJioBeKa, (PU3UOJIOTHS 4YelIOBEKa, I'MIMeHa, aHTPOIOJIOTHs, HKOJIOTHS 4YEJIOBEKa, KJIETKa,
TKaHb, OpraH, CHUCTEMa OpraHoB, INHMTAaHME, JbIXaHHE, KpoBooOpallieHue, OOMEH BEUIECTB U
MIPEBpAIllEHUE SHEpPruM, JIBUXKEHUE, BbIJEICHHE, pOCT, pa3BUTHE, IIOBEIEHHE, pPa3MHOXEHUE,
pa3IpakUMOCTh, PpEryJsiliis, TOMEOCTa3, BHYTPEHHsS Cpela, HWMMYHHUTET) B COOTBETCTBUU C
MMOCTABJIICHHOM 3a/1aucii U B KOHTEKCTE;

IPOBOJUTh ONMCAHME [0 BHEUIHEMY BHJIY (M300pa’KeHHI0), cXeMaM OOIMX MPU3HAKOB
OpraHu3Ma uYeJoBeKa, YpPOBHEW €ro OpraHu3aliM: KJIETKH, TKaHU, OPraHbl, CHCTEMbl OpPraHOB,
OpraHu3sM;

CpPaBHUBAThb KJIETKM pa3HbIX TKaHEW, TpYIIN TKaHEW, OpraHbl, CHUCTEMbl OPraHoOB YEJOBEKa;
MPOLIECCHI )KM3HEEATETbHOCTH OPraHi3Ma YeJIOBeKa, J1eJaTh BHIBOABI HA OCHOBE CPAaBH CHUS,

pa3nuyaTh OMOJIOTUYECKH aKTHBHBIC BEIIECTBA (BUTAMUHBI, ()EPMEHTHI, TOPMOHBI), BBISIBIISATH UX
POJIb B Mporiecce 0OMeHa BEIeCTB U MPEBPAIeHUs SHEPIUH;



XapaKTepU30BaTh OMOIOrHYECKHUE IPOLIECChl: OOMEH BEIIECTB U MPEBpAIlleHUe S3HEPruH, TUTAHUE,
JbIXaHWE, BBIJEIEHUE, TPAHCIOPT BEIIECTB, IBUKEHHE, POCT, pPerymsinus (QyHKUUNA, HMMYHHUTET,
MIOBEJIEHUE, Pa3BUTHE, PA3MHOXKEHHE YEIIOBEKA;

BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJy CTPOCHUEM KIJIETOK, OpPraHOB, CUCTEM OPraHOB
opraHu3Ma 4ejoBeKa M UX (YHKLUUAMHU, MEXIY CTPOCHHEM, KU3HEIEATEIbHOCTBIO U CPEeoi OOUTaHUS
YeJI0BEKa;

OPUMEHATh  OWOJIOTMUECKHEe  MOJENH  JUIi  BBIABJICHUS  OCOOGHHOCTEH  CTpOEGHUS U
(YHKIIMOHUPOBAHMS OPraHOB U CUCTEM OPraHOB YEJIOBEKa;

OOBSICHATH HEHPOryMOPAJIbHYIO PEryjldi0 MPOLECCOB IKU3HEACITEIbHOCTH OpraHu3Ma
YeNI0BeKa;

XapaKTepH30BaTh M CPAaBHHUBATh OE€3yCIOBHBIE M YCJIOBHBIE peQIIEKChl, HACIEICTBEHHBIC H
HEHACJICICTBEHHbIE ITPOrpaMMBbl MOBEAEHUS, OCOOCHHOCTH BBICIIEH HEPBHOM JESATEILHOCTH YEIOBEKa,
BUJBl TOTPEOHOCTEH, WaMATH, MBIIUICHUS, peYH, TEMIIEPaMEHTOB, OMOLMH, CHAa, CTPYKTYpY
(GYHKIMOHAJIBHBIX CUCTEM OpraHN3Ma, HaIPaBJICHHBIX Ha JJOCTHUKEHHE MOJIE3HBIX MPUCIOCOOUTEIBHBIX
pe3yJbTaToB;

pa3nuuaTh HACJlEACTBEHHbIE W  HEHACIE[CTBEHHble (MH(MEKIMOHHBbIE, HEUH(EKIMOHHBIE)
3a00J1€BaHUsl YE€JIOBEKA, OOBSICHATH 3HAUEHHE Mep NPO(UIAKTUKU B HPEAYNpPEXACHUU 3aboieBaHUM
YeJI0BEKa;

BBITNOJIHATh NPaKTUUECKHUE U JJabopaTOpHbIE PabOTHI 10 MOP(OJIOTUH, AHATOMUU, PUZNOIOTUU U
MIOBEJICHUIO YEJIOBEKa, B TOM 4Hcle paboThl ¢ MUKPOCKOIIOM C IOCTOSHHBIMU ((pUKCHPOBAHHBIMH) U
BPEMEHHBIMH MHKpOIpenapaTaMu, HcCCleJoBaTelnbckue padoThl C HCHOJIb30BAHMEM IPUOOPOB U
MHCTPYMEHTOB LM (PpoBOii 1abopaTopuu;

pelaTh Ka4eCTBEHHbIE U KOJMYECTBEHHBIE 3aJaul, UCIOJb3Ysl OCHOBHBIE MOKAa3aTeNU 310POBbs
YeJI0BEeKa, MPOBOJUThH PACUETHI U OLIEHUBATH [1OJTY4EHHbIE 3HAUCHUS;

apryMEeHTUPOBAaTh OCHOBHbIE MPHUHIUIBI 3J0pOBOro o0pa3a >KU3HM, METOHAbl 3alUThl U
YKpEIJIEHHUS 3/I0pOBbsI YeJOBEKa: cOaJaHCHPOBAaHHOE MUTAHUE, COOIIOICHNE PABUII JIMYHON TMTHUEHBI,
3aHATHS (QU3KYJIBTYPOH M CIIOPTOM, pallOHaJbHAas OpraHU3alMs TpyJa M MOJHOLEHHOTO OTJbIXa,
MO3UTUBHOE YMOLY OHAJIBHO-TICUXUYECKOE COCTOSIHUE;

UCIOJb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHs JJIi COOJIOACHHUS 3J10pOBOr0 00pasa >KU3HU,
cOaJaHCUpPOBAaHHOTO MUTAHUS, (U3NYECKOM AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, MAJI MCKIIIOYEHUS
BpEIHBIX MPUBBIYCK, 3aBUCUMOCTEH;

BJIa/IeTh NMpUEMaMU OKa3aHMs NE€pPBOM IOMOLIM YEJIOBEKY IPH MOTEPE CO3HAHUS, COJHEYHOM M
TEIJIOBOM YZape, OTPaBIEHUM, YTOIJICHUH, KPOBOTEUEHHH, TpaBMax MSITKUX TKaHEH, KOCTEH CKelera,
OpPraHoB UYBCTB, 0’KOraX U OTMOPOXKEHUSIX;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IpPUMeEpax CBs3b 3HAHUM HAyK O 4YeJOBEKe CO 3HaHHUIMHU
IIPEJMETOB €CTECTBEHHO-HAyYHOrO0 M TyMaHUTAPHOIO IMKJIOB, pa3JIMYHBIX BHJIOB HCKYCCTBA,
TEXHOJIOTHH, OCHOB 0€30I1aCHOCTH XKHU3HEAEATEIbHOCTH, PU3UUECKON KYJIbTYpHI;

UCIOJb30BaTh METOJbl OMOJOrMM: HaOIOJaTbh, U3MEPSTh, ONMCBIBATH OPraHM3M 4YENOBEKa U
IIPOLIECCHl €r0 >KU3HEAEATEIbHOCTH, IPOBOAUTh MPOCTEUIINE HCCIENOBAaHUS OpraHU3Ma 4YelloBeKa U
OOBSICHATH UX PE3YJIbTATHI;

coO0IaTh TpaBWiIa OE30MAacCHOrO0 Tpyda mpu padore ¢ Yy4eOHBIM M Ja0OpaTOPHBIM
000pyaOBaHUEM, XUMUYECKOH MOCYA0H B COOTBETCTBUM C MHCTPYKLUSAMH Ha YPOKE M BO BHEYPOUHOU
JeATeNbHOCTH;

BiaseTh npuémamu paboThl ¢ MHopManueil: GopMynupoBaTb OCHOBAaHUS JUISl WU3BJICUEHUS U
000011eHnsT MHGOpMAUU U3 HECKOJbKUX (4—5) HMCTOYHUKOB; MpeoOpa3oBbIBaTh HMH(GOPMALUIO U3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh NMHUCHBMEHHBIC M YCTHBIC COOOILEHMS, UCIOJb3Yys MOHATUHHBINA anmapaT U3y4eHHOTO
paszena OMOJIOTHH, CONMPOBOXKAATh BBICTYIUICHHE NMpE3EHTAIMe ¢ Y4ETOM OCOOEHHOCTEH ayqUTOpUHU
00yYarOIIMXCS.

Coaep:xanue yueOHOro nmpeamera.
BBenenue.



MecTo Kypca B cUCTeMe eCTECTBEHHOHAYUHBIX JUCIUIUIMH, a TaKKe B Ouonornyeckux Haykax. Llemn u
3ala4yn Kypca. 3HayeHue MnpeaMera sl MOHMMAHMS €IMHCTBA BCEro KMBOIO M B3aUMO3aBHUCHUMOCTH
BCeX yactei buocdepsl 3emin.

Pa3znen 1. CtpykTypHasi opraHu3anms >KMBbIX OPraHU3MOB.
Tema 1.1. XUMUYECKAS OPTAHU3ALIMA KJIETKU.
DNeMEHTHBIM COCTaB KJIETKH. PacmpocTpaHEHHOCTh JJIEMEHTOB, WX BKJIAJ B OOpa3oBaHUE >KHUBOM
MaTepuu U 00bEKTOB HEKUBOM MPUPObl. MaKpolIeMeHThl, MUKPO3JIEMEHTHI; UX BKJIaJ B 00pa3oBaHHE
HEOPraHWYECKUX M OPraHWYeCKHX MOJIEKYJ JKMBOrO BelecTBa. Heopranmdeckne MOJIEKYJbl KMBOTO
BeniecTBa. Boza; e€ xumuueckue cBoiicTBa U Guosiornyeckas poib. Cojlu HEOpPraHMYECKUX KHUCIOT, UX
BKJIaJ] B 00ecreyeHue MpoIeccoB KU3HEACITENbHOCTH U MOoJepKaHie roMeocTa3a. Poiab KaTHOHOB U
aHUOHOB B OOeCleYeHHH IMPOLECCOB JKU3HEAeATeNbHOCTH. OCMOC U OCMOTHYECKOE JIaBlIEHHE;
OCMOTHYECKOE MOCTYIUIEHUE MOJIEKYJI B KJIeTKY. Opranndeckue MoJeKybl. bruosornueckue nojmMepbl
— OeNky; UX CTPYKTypHasi opraHuzanus. OyHKIUU OEIKOBBIX MOJEKYN. YTJIEBOAbI, UX CTPOEHHE U
ouonoruueckas poJib. JKupbsl — OCHOBHON CTPYKTYpHBIN KOMIIOHEHT KJIETOYHBIX MEMOPAaH U UCTOYHUK
sHeprun. JIHK — mounekynsl HacnenctBeHHoctd. Penynmmkanus JIHK, nepenaua nacnenctseHHoOU
nH(popMalMu U3 IOKOJEeHUs B mokoieHue. Ilepenaua HacieacTBeHHOM uHHQoOpManuum U3 sdapa B
uurorviasmy; Tpanckpunuus. PHK, eé crpykrypa um ¢yHxuuu. MHopmanyoHHble, TpaHCHIOpPTHBIE,
pubocomansabie PHK.
Jemoncmpayus OO6bEMHBIE MOJEIN CTPYKTYPHOU OpraHU3AIMH OMOJIOTUYECKHUX MOJIMMEPOB — OEIKOB
U HYKJIEHHOBBIX KHCJIOT, MX CpPaBHEHHE C MOJAEISIMU MCKYCCTBEHHBIX IOJIMMEPOB (Hampumep,
MTOJINBUHUIIXIIOPUIIOM).
Tema 1.2. OBMEH BEILECTB U ITPEOBPA3OBAHUME OSHEPI'MU B KJIETKE.
OOMeH BellecTB M NpeoOpa3oBaHHE SHEPrUUM B KiEeTKe. TpaHCHOPT BEIIECTB Uepe3 KIETOYHYIO
MemOpany. IIuno- u ¢arouuto3. BHyTpukieToyHOe TMHUIEBApEHHE M HAKOIJIEHUE JHEPIuu;
paciierieHre TioKo3bl. buocuHTe3 0enKoB, )KUPOB U YIIIEBOAOB B KIETKE.
Tema 1.3. CTPOEHUE U ®YHKINU KIIETOK.
[Tpokapuornueckne kineTku: Gopma u pasmepsl. LluTorazma OaxkrepuanbHON KieTkd. OpraHu3anus
Mertabomm3ma y mpokapuoT. ['eHernueckuil ammapar Oakrtepuii. CnopooOpasoBanue. Pa3mHOxeHHeE.
MecTo ¥ poJib IPOKapHOT B OMOLIEHO3aX. DyKapuoTHdeckas kieTka. LluTonyiaszMa sykapuoTH4YeCcKOM
kieTkd. OpraHelbl HUTOIUIa3Mbl, UX CTPYKTypa U ¢yHKuuu. Llurockener. BkimoueHus 1 ux poib B
Merabonm3me KieTrok. KierouHoe sapo — ILEHTp YNpaBi€HUS JKUZHEACATENbHOCTbIO KIIETKH.
CTpyKTypbl KJIETOYHOTO SApa: siAepHas o000Ji0uka, XpoMaTUH (T€TepOXpPOMATHH), SJIPBILIKO.
OCOOEHHOCTH CTpPOEHHS pacTUTEIbHON KiIeTKH. JleneHue kierok. KieTku B MHOTOKIETOYHOM
opranmusMme. [lonsitue o auddepeHUpPoBKEe KIETOK MHOTOKJIETOYHOIO0 OpraHu3Ma. MHTOTHYECKH
nuKiI: uHtepdasza, peaymiaukauus JHK; muto3, $a3pl MutoTMUEcKOro neneHuss U Npeodpa3oBaHUs
xpoMmocoM. buonoruueckuii cMbici U 3HaueHUE MHUTO3a (0eCroioe pa3MHOXKEHUE, POCT, BOCIIOIHEHHE
KJIETOYHBIX NOTEPh B (PM3MOJOIMUECKUX U MAaTOJIOTMYECKUX yclioBUsX). KierouHas teopus cTpoeHUs
OpPraHU3MOB.
Jemoncmpayusa 1lpuHUMNNUANIBHBIE CXEMbl YCTPOMCTBA CBETOBOI'O M 3JEKTPOHHOIO MHKPOCKOINA.
CxeMmbl, WIUTFOCTPUPYIOIIME METOMABI MpPENapaTuBHON OMOXUMUU M WMMYHOJOTHMH. MoJenu KIIETKH.
CxeMbI CTpOEHHS! OPraHOMI0B PACTUTENBHON U KUBOTHOU KJIETOK. MUKponpenaparsl KJIETOK pacTeHUH,
KMBOTHBIX U OJHOKJIETOYHBIX 'prOOB. DUTYPHI MUTOTHUECKOTO JICIEHUS B KJIETKaX KOpelIka JyKa Moj
MHUKPOCKOIIOM M Ha cxeMme. MaTepuambl, paccka3bplBaroliye o ouorpadusx yd€HbIX, BHECIIMX BKIAA B
pa3BUTHE KJIETOYHOU TEOPUH.
Jlabopamopuvie u npakmuyeckue pabomoi
N3yudenune kneTok OakTepHil, pacCTEHUI U )KUBOTHBIX Ha TOTOBBIX MUKpOIpenaparax*.



Pa3nen 2. PazMHOKeHHe M HHAMBUAYA1bHOE Pa3BUTHE OPraHU3MOB.
Tema 2.1. PASMHOXEHHNE OPI"”AHU3MOB.
CymHocts U (OpMBI pa3MHOXKEHHsS OpraHu3MoB. becrnosioe pa3sMHOXEHHE pPacTeHHM U KUBOTHBIX.
[TonoBoe pa3MHOXKEHHE KUBOTHBIX M pAaCTEHUN; OOpa30oBaHHE IOJIOBBIX KJIETOK, OCEMEHEHHE U
OILUIONOTBOpPEHUE. buosnorudyeckoe 3HayeHUE IIOJOBOIO pa3MHOXKEHHs. [‘amerorene3. Ilepuonbl
00pa30BaHMsI MOJOBBIX KJIETOK: pa3MHOXEHHE, pOCT, co3peBaHue (Meio3) u GpopMHpOBaHUE MOJOBBIX
keTok. OcoO0eHHOCTH criepMaToreHesa u oporeresa. Onio10TBOPEHNUE.
Jlemoncmpayus
[TnaxaThl, HIUTFOCTPUPYIOLIHE CIOCOOBI BEr€TATUBHOIO Pa3MHOKEHUS TUIOOBBIX JI€PEBbEB M OBO IIIHBIX
KyJnbTyp. Mukpomnpenapatsl sifiexnerok. dotorpaduu, oTpaxkaronpe pazHOoOpa3ne MOTOMCTBA Y
OJTHOM TIapbl pOJUTEIIEH.
Tema 2.2. UHAUBUY AJIbBHOE PAZBUTUE OPT"AHU3MOB (OHTOI'EHE3).
OMOpHOHaNbHBI  1epuoj  pa3BUTHA. OCHOBHBIE 3aKOHOMEPHOCTH JApoOjeHus; o0pa3oBaHUE
OJTHOCJIOWHOIO 3apojpliia — OjacTynbl. ['acTpyssiuus; 3aKOHOMEPHOCTH 00pa30BaHUs JBYCIIOHHOIO
3apojpliia — ractpyJbl. [lepBuuHbIil opraHorenes u ganpHelmas AMQepeHInpoBKa TKaHEW, OpraHoB
u cucreM. [locramOpuoHanpHbIi nepuos pa3BuTHs. @OpMbl TOCTIMOPHOHAIBHOIO IIEPUOAA pa3BUTHS.
Henpsimoe pa3Butue; mMonHbI M HeNonHbi Meramopdo3. buonormueckuii cMmbicia pa3BUTHS €
Metamopdoszom. Ilpsmoe pazutue. Ctaperune. O0mmMe 3aKOHOMEPHOCTH pa3BUTHs. buorenernyeckuit
3akoH. CXOACTBO 3apojpllliei W ASMOpUOHanbHash auBepreHuus mnpuzHakoB (3akon K. bapa).
buorenernueckuit 3akon (D. 'exkkens u @. Mromep). Pa6orsr A. H. CeBeprioBa 06 sMOproOHAIBHOM
U3MEHYMUBOCTU. [Jemoncmpayus
Tabmuupl, wuOCTpUpYIOIME Tmpomecc Meramopdo3a y OeCrno3BOHOYHBIX (KECTKOKPBUIBIX U
YelIyHyaTOKPbUIBIX HACEKOMbIX) M IMO3BOHOYHBIX (am@uOuit). Tabmuiiel, oTpa)karolye CXOACTBO
3apoiblleil MO3BOHOYHBIX KUBOTHBIX. CXeMbl IpeoOpa3oBaHus OPraHoB U TKaHel B (uiorenese.
Tema 3.1. BAKOHOMEPHOCTHN HACJIEJOBAHUW A ITPM3HAKOB.
OTtkpoiTie . Menznenem 3akOHOMEpPHOCTEH HaclieOBaHUS MpPHU3HAKOB. ['MOpHaonIOrHYeckuid MeTox
M3yYEHHS HACJIEACTBEHHOCTH. MOHOTMOpHIHOE M TOJMTHOPHIHOE CKpelInBaHUe. 3aKOHBI MeHmaens.
HesaBucumoe u cuemneHHoe HacienoBaHue. ['eHermdeckoe ompeneneHue nona. [eHoTHMn Kak
LIEII0CTHAsA cucTeMa. B3anMoaeiiCcTBHE aJUICIIBHBIX U HEAJIEIbHBIX T€HOB B OIIP €1€JICHUH IIPU3HAKOB.
Jlemoncmpayus
Kaptel xpoMocom 4denoBeka. PogociioBHbIE BBIAAKOIIMXCS MPEACTABUTENEH KyJIbTypbl. XpOMOCOMHBIE
aHOMAaJIMM YeJIOBEKa U UX (PEHOTUITHYECKUE IPOSIBICHMUSL.
Jlabopamopnvle u npakmuueckue padomol
Pemenune reHeTnuecKux 3aaa4 U COCTaBJICHUE POLOCIOBHBIX.
Tema 3.2. BAKOHOMEPHOCTHU USMEHUMBOCTM.
OcHoBHBbIE ()OPMBI U3MEHUUBOCTH. [ 'eHOTUIINYECKAas N3MEHYUBOCTh. MyTanuu. 3HaueHUe M yTalui s
IIPAKTUKH CEJIbCKOro X03dicTBa M OuoTexHosnoruu. KomOuHaTHBHAsT M3MEHYUBOCTh. DBOJIIOIMOHHOE
3HayeHHe KOMOMHATUBHON M3MeH4YuBocTU. DeHoTunuueckas, win MoaudUKauoHHas, U3MEHYUBOCTb.
Pouib ycrioBuii BHENIHEN cpeibl B PA3BUTUM U MPOSIBICHUU MIPU3HAKOB U CBOMCTB.
Jlemoncmpayus
[Tpumepsr MoaUPUKATTHOHHON N3MEHUYNBOCTH.
Jlabopamopnvie u npakmuyeckue pabomol
[TocTpoenue BapuallMOHHOM KpUBOM (pa3Mepbl JHMCTHEB PACTEHUN, AHTPOIIOMETPUUYECKUE JIAaHHBIE
yualuxcs).
Tema 3.3. CEJIEKLIMSI PACTEHUN, )KUBOTHBIX 1 MUKPOOPI" AHI3MOB.



LleHTpbl MPOMCXOXKAEHUSI U MHOrooOpasus KyJIbTypHbIX pacTeHuil. Copt, mopona, mramm. MeToabl
CEJIEKLIUU PACTEHUN M >KUBOTHBIX. JIOCTHIKEHUS M OCHOBHBIE HAIIPABIIEHUS COBPEMEHHOM CEJIeKIIUU.
3HaueHUEe CeNeKUUU I Pa3BUTUS  CEJIbCKOXO3SIMCTBEHHOIO IPOU3BOJACTBA, MEIUIIMHCKOM,
MUKPOOHOJIOTHYECKON U APYTUX OTpacieil MPOMBIIIIEHHOCTU. JJemMoncmpayus

CpaBHUTENBHBIM aHAJIW3 MOPOJ JOMAIIHUX >KMBOTHBIX, COPTOB KYJbTYpPHBIX PAaCTE€HUH M UX JHUKHX
npeakoB. Kosieknuu u mpenapaTbl COPTOB KYJIbTYPHBIX PAcCTEHMM, OTIMYAIOIIMXCS HauOOJbIIeH
IIJIOJJOBUTOCTBIO.

Paznen 4. DBomtonus ;KUBOro Mupa Ha 3emiie.

Tema 4.1. MHOT'OOBPA3UE XXMUBOI'O MHWPA. YPOBHU OPI'AHU3AIIUU N OCHOBHBIE
CBOMCTBA XXHUBbIX OPI' AHU3MOB.

YpoBHU OpraHu3aluy >KU3HU: MOJIEKYJISPHO-TEHETUUECKHM, KIJIETOYHBIM, TKaHEeBBbIH, OpraHHbIN,
OpPraHM3MEHHbIN, MOMYJSAIMOHHO-BUAOBOM, OHoreomeHotTuueckuii u  Ouocdepubiif. Eaunctso
XMMHYECKOTO COCTaBa >XMBOW MaTEpPHUU; OCHOBHBIE TPYIIBl XUMHYECKMX DJIEMEHTOB U MOJIEKYII,
oOpa3yrolue *KuBoe BeuecTBo Ouocheprl. KieTounoe crpoeHne opraHu3MOB, HACENSIOMUX 3EMITIO.
OOmeH BewmiecTB M camoperymauus B Ouosornueckux cucremax. (CaMOBOCIPOU3BEIEHUE;
HACJIEZICTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHUS >KMBOM MaTepuu. Poct u pasButue.
Paznpaxxumoctb; (popmbl K30MpaTENbHON peakUuMu OpPraHM3MOB Ha BHEUIHME BO3ACHCTBHUSL.
PUTMHYHOCTB NPOLIECCOB JKU3HENEATEIbHOCTH; OMOJOrMYECKUE PUTMBI U UX 3HaYeHHE. J{MCKPETHOCTh
JKUBOT'O BEILECTBA M B3aMMOOTHOILEHHUS YAacTU U 1IEJIOr0 B OMOCHCTEMaX. DHEPro3aBUCUMOCTh KHUBBIX
opranusmoB; ¢GopMbl moTpedneHus sHepruu. LlapcTBa XUBOM HpUPOJBI; KpaTKas XapaKTepUCTUKA
€CTECTBEHHOM CHCTEMBI KJIacCu(UKALIMK KUBBIX OpraHnu3MoB. BumpoBoe paznoobpasue.

Jlemoncmpayus

CxeMmbl, OTpaKarolye CTPYKTYPhl LIaPCTB KUBOU MTPUPOJIBI.

Tema 4.2. PASBUTUE BHUOJIOTUU B JIOJAPBUHOBCKHWM ITEPUO/] (2 1)

PazButne Ouosiorum B J1OJapBUHOBCKHI mepuoa. [ocmoacTBO B HayKke MpeACTaBieHUN 00
«M3HAyYaJbHOM I1€J1eCO00Pa3HOCTH» W HEU3MEHHOCTH >KuBOM mnpupozasl. Paboter K. Jlunnes mno
CHCTEMAaTHKE PACTEHUI U )KUBOTHBIX. DBomonoHHas teopus K. b. Jlamapka.

Jlemoncmpayus

buorpaguu yu€HbIX, BHECIINX BKJIAJ B pa3BUTHE dBOMIOLMOHHBIX uael. Kusne u nesrenpHocts XK. b.
Jlamapka.

Tema 4.3. TEOPUS Y. JAPBUHA O INPOUCXOXJIEHUU BUJOB IIYTEM ECTECTBEHHOI'O
OTBOPA.

[Ipennocbuik BO3HUMKHOBeHUs yueHus Y. JlapBuHa: AOCTM)KEHMsI B OOJIaCTH €CTECTBEHHBIX Hayk,
skcrienuuuoHHbIM MaTepuan Y. Jlapsuna. Yuenue Y. J[apBuna 06 nckyccTBeHHOM oTtOOpe. Yuenue Y.
JapBuHa o ecTecTBEHHOM oOtOope. Bumg — osmeMeHTapHas »BOMIONMOHHAS equHUIA. Bceobas
UHAMBUYaIbHAsi U3MEHUYUBOCTh U U30BITOUHAs YMCICHHOCTh MOTOMCTBA. boprOa 3a cyliecTBoBaHUE U
€CTECTBEHHBII 0TOOD.

Jlemoncmpayus

buorpadus Y. Jlapuna. Mapmipyt U KOHKpeTHbIe Haxoiaku Y. JlappuHa BO BpeMsl IyTEHISCTBUS Ha
KopabJiie «buriby.

Tema 4.4. IIPUCIIOCOBJIEHHOCTh OPTAHM3MOB K YCJIOBUAM BHEIIHEN CPEJIbI KAK
PE3VJIBTAT JJEMCTBUS ECTECTBEHHOI'O OTEOPA.

[TpucnocobuTenbHbBIE O0COOEHHOCTH CTpOeHHs. I[IOKpOBHUTENBCTBEHHAs OKpacka ITOKPOBOB Teja:
CKpBbIBAIOIasi OKpacka (OJHOTOHHAs, IBYTOHOBas, pacuJIEHSIOUIAst U Jp.); NpeIoCTeperarolas OKpacka.
Mumukpus. IlpucnocobuTensHOe NOBENEHUE XUBOTHBIX. 3a00Ta 0 motomcTBe. Dusnosornyeckue
anantanuy. OTHOCUTEIBHOCTD TPHCIOCOOICHHOCTH.



Jlemoncmpayus

Nmroctpanuy, JOEMOHCTPUPYIOIME CTPOCHHME Tela JKMBOTHBIX M PACTUTENIBHBIX OpPraHU3MOB,
o0ecreurBaroIye BbDKMBAHNUE B TUIMYHBIX /U1 HUX YCJIOBHUSAX cyllecTBoBaHus. [IpumMepsl pa3nnyHbix
BU/JIOB IOKPOBUTEIHCTBEHHON OKPACKH Y )KUBOTHBIX.

Jlabopamopuvie u npakmuyeckue pabomsi

Ob6cyx1eHne Ha MOJIENSIX POJIH IPUCIIOCOOUTENBLHOT O TOBEACHHS dKUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLI M A.

Bun kak reHeTHYecKHM H30JIMPOBAHHAS CHUCTEMa; PENpOAYKTHBHas M30ALUsS U €€ MEeXaHHU3MBI.
[TonynsiuMoHHas CTPYKTypa BHAQ; DKOJIOTMUECKHE W TEHETHYECKHE XapaKTePUCTUKH MOIMYJISIHM.
[Tomynsiuust — »JeMeHTapHas SBOMIONMOHHAs eauHuna. IlyTh W CKOpOCTh BHMJI000Pa30BAHMS;
reorpauyeckoe u 3K0JIOrMYecKoe BUI000pa3oBaHHE.

Jemoncmpayus

Cxembl, WIUIIOCTpUpYIOIIME TIporecc reorpaduveckoro BHI000pa3oBaHus. JKHBBIE pacTeHUS U
KHUBOTHBIE, repOapuy M KOJUIEKLIUHU, TOKa3bIBAIOLINE HHANBUAYAIbHYIO H3MEHUMBOCTb U pa3HoOOpasue
COPTOB  KYJbTYPHBIX pPACTEHUH M TIOpOJ JOMAIHUX JKUBOTHBIX, a TaKKe pe3yJbTaTbl
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K CpeJie OOMTaHUs U pe3yJIbTaThl BUJ000Pa30BaAHMSL.

Jlabopamopuvie u npakmuyeckue pabomsi

N3ydenue npucrnocoOIeHHOCTH OPraHu3MOB K cpese ooutanus. V3ydeHne u3sMeHYUBOCTH, KPUTEPHEB
BH/JIa, PE3YyJIbTATOB UCKYCCTBEHHOI'O OTOOpa Ha COPTaX KYJIbTYPHBIX PAaCTEHUIT*.

Tema 4.6. BUOJIOTUHYECKUE ITOCJIIEACTBUA AJAIITALIU. MAKPO3SBOJITOLN A

['maBHBIE HampaBlIeHUS 5BOJIOLMOHHOIO Iporecca. buonornyeckuil mporpecc u OHONIOrHUECKUN
perpecc (A. H. CesepuoB). Ilytm npoctmxenuss Ouonormdeckoro mporpecca. OCHOBHBIE
3aKOHOMEPHOCTH 3BOJIIOLMH: AUBEPIreHLNs, KOHBEPreHurs, napauienusm. [Ipapuia 3Bomonuu rpymn
OpraHu3MoB. Pe3ynbTaThl 3BOJNIOLMHM: MHOT0oOOpasWe BHIOB, OpraHHYecKas Leaecoo0pa3HOCTb,
ITOCTENEHHOE YCIOXKHEHNE OpraHu3aluu.

Jlemoncmpayus

IIpuMepbl TOMOJNOTMYHBIX M AHAJIOTMUYHBIX OPraHOB, UX CTPOECHUS U NPOUCXOXKACHHUS B OHTOTEHE3E.
CxeMbl  COOTHOIIEGHHUSI TyTed  MPOrPECCUBHOM  OWMOJOTMYECKOM  HBOMIOIMHU.  MaTepuasl,
XapaKTEepU3yIoIllue TMPEACTaBUTENEH JKUBOTHBIX W pacTeHMH, BHECEHHbIX B KpacHyro KHUTY U
HaXOSIIUXCS M0/l OXPaHOW rocy1apcTBa.

Tema 4.7. BOSBHMKHOBEHMUE XXN3HU HA 3EMIJIE.

Opranuyeckuii MUp Kak pe3ysibTaT SBOMIONMH. BO3HMKHOBEHHE M pa3BUTHE JKU3HU Ha 3eMIle.
Xumunueckuit, mnpenduosornyeckuii (teopus axagemuka A. WM. Omnapuna), Ouojgormdyeckuit u
COLMAJIBHBI OJTalbl pa3BUTHS JKUBOM MaTepun. DWIOrEHETHYECKUE CBS3W B JKUBOM IIPUPOJIE;
€CTECTBEHHAas KJIacCH(UKaLKs KUBBIX OPraHU3MOB.

Jlemoncmpayus

Cxembl BO3HUKHOBEHHS OJHOKJIETOYHBIX 3YKapHOT, MHOI'OKJIETOUHBIX OpPraHU3MOB, Pa3BUTUS LIApCTB
pacTeHUi U 5KUBOTHBIX.

Tema 4.8. PASBBUTHUE X13HU HA 3EMJIE.

Pa3Butue xu3Hu Ha 3emiie B apXEUCKYI0 UM MPOTEpO30MCKyIo 3pbl. [lepBble ciienpl )kU3HU Ha 3emie.
[TosiBneHne BceX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KMBOTHBIX. llepBbie XopmoBble. Pa3Butne
BOAHBIX pacTeHui. Pa3BuTme »xu3HM Ha 3emiie B majeo3oickyro 3py. llosBiaeHue u 3BoOMIOLUA
CYXOIyTHbIX pacTeHuil. IlamopoTHUKM, CEMEHHbIE NANOPOTHUKH, TOJIOCEMEHHBIE PACTEHUS.
Bo3HHKHOBEHHE TO3BOHOYHBIX: PHIOBI, 3eMHOBOHBIE, TPpeCMbIKatoImuecs. Pa3BuTre >kxu3Hu Ha 3eMiie B
ME3030MCKYI0 U KaWHO30MCKYyI0 9pbl. IlosiBI€HHE U pacnpocTpaHeHHe MOKPBITOCEMEHHBIX paCTEHUM.
BosHukHoBeHue nrtun M miekonurtarommx. IlosBienue u pasButue npumartoB. IIpoucxoxneHue



yenoBeka. MecTo denoBeka B kUBOW mpupone. Cucrematuueckoe monoxkenue suaa Homo sapiens B
CHCTEME KUBOTHOTr'0 Mupa. [Ipru3HaKu u cBONWCTBA Y€JIOBEKA, MO3BOJISIOLINE OTHECTH €r0 K Pa3InYHbIM
CHUCTEMAaTHYECKUM I'pyIIaM apcTBa KUBOTHBIX. CTaJiuK IBOJIIOLUU YEJIOBEKa: JAPEBHEHIINN YelloBeK,
JpEeBHUN YEJIOBEK, IEpBble COBpeMeHHbIe roau. CBOHCTBAa ueIoBeKa Kak OHOJIOIMYECKOro BHAA.
[TonynsiunonHas cTpykTypa Bujga Homo sapiens; yenoBedeckue pachl; pacooOpa3oBaHUE; €IUHCTBO
MIPOMCXOXKJIEHUS pac. AHTUHAYYHAs CYLIIHOCTh pacu3Ma.

Jlemoncmpayus

Penponykuuu kaptun 3. bBypuana, orpaxatomux ¢ayHy u ¢Guopy pasinyHbIX 3p ¥ 1eproaoB. Cxembl
Pa3BUTHS LAPCTB KUBOU MPUPObl. OKaMEHETOCTH, OTIEYAaTKH pacTEeHUM B IPEBHUX Mopoaax. Monenu
CKEJIETOB YEeJIOBEKa U MO3BOHOYHBIX KUBOTHBIX.

Paznen 5. B3anmooTHoIeHs: opranu3Ma u cpefibl. OCHOBBI SKOJIOTHUH.

Tema 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU.

buocepa — sxuBas oOosiouka tiaHeTel. CTpykTypa Omocdepsl. KoMroHeHTh Omocdepbl: XKuUBOE
BELIECTBO, BUIOBOM cocTaB, pa3HooOpa3ue M BKJIaJ B Omomaccy. BHOKOCHOE M KOCHOE BELIECTBO
ouocepsnr (B. U. Bepnanckuit). KpyroBopot Bemiects B npupoje. EcTecTBeHHbIE CO00IIECTBA KUBBIX
opranu3moB. buoreoreHo3sl. KOMIOHEHTb OMOreoneH030B: MPOAYLEHTbl, KOHCYMEHThI, PEAyLIEHTHI.
buonieno3bl: BumoBoe paszHooOpasue, IUIOTHOCTh MOMYJsIui, Omomacca. AOuormdyeckue ¢HakTopbl
cpeasl. Ponp TemmepaTyphl, OCBEIIEHHOCTH, BJIAXXHOCTU U JPYrHMX (PaKTOPOB B KHU3HEAEATEIbHOCTU
cooOmrecTB. IHTEeHCUBHOCTD JieficTBUS (pakTOpa cpenbl; orpaHHuMBaroMil ¢akrop. Bzaumoneiicteue
(bakTOpoB cpeabl, Mpeneiabl BHIHOCIMBOCTH. buotnueckue ¢akropsl cpenpl. Llenu u cetw nmutaHus.
DKOJOrMuecKkne NUpaMubl: 4duces, Ouomacchl, sHepruu. CmeHa OuoueHo30B. [IpuyuHBI CMEHBI
O6uo1IeH030B; (hopMupoBaHUE HOBBIX cooOuiecTB. POpMbl B3aMMOOTHOUICHUH MEX]Y OpraHM3MaMHu.
[To3uTUBHBIE OTHOLIEHUSI — CHMOMO3: MYyTyalu3M, KOOIepalus, KOMMEHcaIu3M. AHTUOMOTUYECKHE
OTHOILIEHUS: XUIITHUYECTBO, Mapa3uTU3M, KOHKypeHus. HeliTpanbHble OTHOIIEHUS] — HEHTpai3M.
Jlemoncmpayus

CxeMmbl, WUTIOCTPUPYIOLIME CTPYKTYpy Ouocdepbl M XapakTepusyromue e€ OTIeJbHbIE COCTaBHbBIE
gactu. TaOnuubl BHIOBOIO cOCTaBa M pa3HOOOpa3usi JKUBBIX OpraHu3MoB Ouocdeprl. Cxembl
KpyroBopora BellecTB B npupozge. KaptTel, oTpaxaromue IeoJOrHYECKYI0 HCTOPUI0 MAaTEPUKOB,
pacrpocTpaHE€HHOCTh OCHOBHBIX OMoMOB cym. J{uadunemel u kuHOQUIBEMEI «brochepay. [Ipumeps
CUMOMO03a MEXy TPEICTABUTEISIMH PA3IMYHBIX HAPCTB )KUBOU MPUPOIBI.

Jlabopamopuvie u npakmuyeckue pabomsi

CocraBieHue cxeMm Iiepefadyd BemlecTB M dSHepruu (uened mnutaHusi). M3ydenue u omnucanue
9KOCHUCTEMBI CBOEW MECTHOCTH, BBISBJICHHE THUIIOB B3aUMOJICHCTBUA pAa3HbIX BUJOB B JaHHOU
9KOCHUCTEME.

Tema 5.2. BUOCOEPA 1 YEJIOBEK.

[IpuponHbie pecypchl U HX HCHOJb30BaHUE. AHTPONOIreHHbIE (PAKTOPbl BO3IEUCTBUS HAa OMOLIEHO3bI
(posb yenoBeka B TPHUPOAE); IMOCIEACTBUS XO3SHCTBEHHON EATENFHOCTH uesoBeka. [Ipobmembl
palMOHAIbHOIO HPUPOJONOIb30BAHUS, OXpaHbl MPUPOJBI: 3alUTa OT 3arps3HEHUi, COXpaHEHHE
ATaIOHOB U MAMSITHUKOB MIPHPOABI, 0OECTIeUeHrEe IPUPOJHBIMU PECYpCaMy HACETICHHUS IIJIAHETHI.
Jlemoncmpayus

Kaptsl 3an0BeIHBIX TEPPUTOPUIA HALLIEW CTPAHBI.

[IpakTuyeckue padOTHI.

«CocTaBiieHHE CXeM Tepeadyy BEIIECTB U SHEPruu (LIerei MUTaHus )»

«M3ydyeHrne M OMHMCaHHE PKOCHCTEM CBOEW MECTHOCTH, BBISBJICHHE THUIIOB B3aMMOJCHCTBHUS pPa3HBIX
BHUJIOB B JIJAaHHOM KOCHUCTEME)

Jlabopamopuas paboma « Oyenka kauecmea OKpyicaioujeil cpeovly.



TemaTHueckoe INJTAHUPOBAHUEC yqeﬁﬂoro npeamMera

Ne Kou-
YPOK Tema ypoka BO
a 4acoB
1. Beenenue. [Ipeamer u 3agaun kypca «buosnorus. O01me 3aKkOHOMEPH OCTHY 1
2. Heopranuueckue BemiecTBa, BXOASAIME B COCTAB KJIETKU 1
3. Oprannyeckue BeIIeCcTBa, BXOASIINE B COCTAB KIETKU 1
4. [Tnactuyeckuii oOMeH. 1
S. OHepreTuyeckuii 0OMeH 1
6. CriocoObl TuTaHUs 1
7. [Ipokapuornueckas KieTka 1
8. Dykapuornueckas kierka. [{lutonnazma. Opranousl. 1
9. DykapuoTHueckast KjieTka. Japo 1
10. JI/p Nel «CpaBHEHHE PACTUTEIILHBIX U dKUBOTHBIX KJIETOK. 1
11. Henenue kietok. JI/p Ne2 «PaccMaTpuBaHue MUKPOIIPENAPATOB C JEAIIIMUCS 1
KJIETKaMK»
12. K/p. CtpykTypHas opraHu3aius >kUBbIX OpraHU3MOB 1
13. Becmoioe pasmHoxeHne 1
14, [TosoBoe pa3smMHOKEHUE 1
15. OMOpPHOHANIBHBIN MTEepHOJ 1
16. [TocTamMOpuoHaNIBHBINA TEPHOA 1
17. K/p. Pa3aMHOXEHHE U MHIWBHUAYaJIbHOE PA3BUTHE OPTaHU3MOB 1
18. OcHOBHBI€ MTOHSATHS T€HETUKH 1
19. I'uGpunonornyeckuit METOA U3yUYeHUsI HacneloBaHus npu3HakoB ['. Mennens 1
20. 1 u 2 3akoHbl MeHnens 1
21. 3aKOH YHUCTOTHI TaMET 1
22. 3akoHbl Menaens: 3 3aKoH 1
23. [1/p Nel «Pemienune reHeTHYECKUX 3371249 1
24. CueryieHHOE HaCJIeOBaHNE TCHOB 1
25. I'eneruka nmosa. HacnenoBanue mpru3HAKOB, CIEIUICHHBIX C ITOJIOM 1
26. I1/p Ne2 «CocTtaBiieHuE pO1OCIOBHBIX» 1
27. BsaumopeiicTBue reHoB 1
28. HacnencrseHHas U3MEHYMBOCTD 1
29. MyTtanuu. 3HaueHue MyTanui 1
30. KomOunaTtuBHasi ”3MEHYHUBOCTh 1
31. deHoTHNHYECKAs U3MEHUYNBOCTD 1
32. JI/p Ne3 «IlocTpoenue BapualilnOHHOM KpUBOI» 1
33. K/p. 3akoHOMepHOCTH N3MEHUYUBOCTH 1
34. [lenTpbl MHOr000pa3usi U MPOUCXOXKIACHUS KYJbTYPHBIX paCTCHUN 1
35. MeToabl ceNeKIUU paCTeHUH U KUBOTHBIX 1
36. Cenekuusi MUKpOOPraHU3MOB 1
37. K/p. Cenexkuust pacTeHUi, )KUBOTHBIX U MUKPOOPraHNU3MOB 1
38. MHoroobpasue KHBOro MUpa. Y POBHH OpraHU3aIuU 1
39. CBolicTBa )KHBBIX OPraHU3MOB 1




40. CranoBnenue cucreMaTuku. JBomroruonnas teopus XK.b. Jlamapka 1

41. Hayunsle npennocsuiku Bo3HUKHOBEHU: Teopun Y. JlapBuHa 1

42. CounanbHO-3KOHOMUYECKHU € TPEANOCBUIKM BOSHUKHOBEHUS yuenus Y. JlapsuHa 1

43. VYuenue Y.JlapBuHa 00 HCKyCCTBEHHOM O0TOOpE 1

44, Yuenue Y.JlapBuHa 0 €CTECTBEHHOM 0TOOpE 1

45. ®dopmbl 00pHOBI 32 CYIIECTBOBAHUE 1

46. K/p. Pa3Butne Ouonoruu B nonapsuHoBckuii nepuo. Teopus Y. lapsuna. 1

47. [TpucrnocobuTeIbHBIE 0COOCHHOCTH CTPOCHUS U TTOBEACHUS )KUBOTHBIX. 3a00Ta 0 1
IIOTOMCTBE.

48. Owusnonornueckue agantanun. JI/p Ned «3ydeHune mpucnocodbIeHHOCTH 1
OpPraHu3MOB K cpesie 00UTaHus»

49. K/p. I[IpucnocoGaeHHOCTh OPraHU3MOB. 1

50. Bupn, ero kputepuu u crpykrypa. [lytu BunooOpazoBanus. 1

51. DneMeHTapHbBIC IBOTIOIMOHHBIC (PAKTOPHI 1

52. dopMBbI €CTECTBEHHOTO 0TOOpa 1

53. I'maBHBIE HaIIpaBJIEHUS IBOJIIOLUU: apoMop(}o3, uanoasanTanus 1 oomas 1
JIeTe€Hepalysl.

54. Tunbl 5BOMIOIUOHHBIX U3MEHECHHI

55. K/p. MuxkpoaBomornusi. Makpo3BotoIus. 1

56. CoBpeMeHHbIE MpeIcTaBIeHUs] O BOSHUKHOBEHUY KU3HH. HauaabHbBIE 3Tambl
Pa3BUTUS KU3HH

o7. Opbl U IEpUObI PA3BUTHUS KU3HU HA 3eMiie 1

58 [TpoucxoxieHnE YeaoBeKa 1

59. [ToBTOpenue. PazButue xu3Hu Ha 3emiie 1

60. K/p. Pa3BuTHe xu3Hu Ha 3emiie 1

61. Crpyxrypa 6uochepsl. Kpyrosoport Bemiects. Mcropust opmupoBanus 1
COOOIIECTB KUBBIX OPraHU3MOB. bruoreoreHo3s! 1 OHMOIEHO3bI.

62. Abuorndeckue GpakTopsl cpensl. MHTEHCHBHOCTD el cTBUS (PaKTOpOB.

63. buotnueckue paxtops! cpenst. [1/p Ne3 «CocraBieHue cxeM nepeaayy BemecTB 1 1
SHepruu (1ener NuTaHus)»

64. B3aumooTHomenus mexay opranusmami. [1/p Ne4 «M3yuenue u onucanue 1
9KOCHCTEM CBOCH MECTHOCTH, BBISIBJICHUE THIIOB B3aMMOICHCTBYS PAa3HBIX BUJIOB B
JTAHHOM YKOCHUCTEME»

65. [MocnencrBust xo3aiicTBeHHOMN nedaTenbHOCTH. JI/p NoS « Ananu3s u orjeHka 1
KauecTBa OKPYKAIOIMIEH Cpeaphy

66. K/p. BzaumooTHOmenus: opranusma u cpeabl. OCHOBBI SKOJIOTHH 1

67 Hrorosast koHTpOsIbHAS paboTa 1

68. AHaJM3 UTOrOBOM KOHTPOJILHON pabOThI 1




