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1. ILTAHUPYEMBIE OBPA30OBATEJIBHLIE PE3YJIbTATHI:

JIMYHOCTHBIC PE3VJILTATHI H3YUYCHUS MPEAMETA « bUOJIOTHS) BKIKYAKOT B ceos:

_ Cd)ODMI/IDOBaHHOCTB YYBCTBA 'OPAOCTH U VBAXKCHHUA K HCTOPHUH U AOCTHIKCHUAM

OTCUCCTBECHHON OMOJIOTMUYSCKON HAYKH; MPEACTABJICHHS O IISTOCTHOM

€CTECTBEHHO-HAVYHOU KapTUHE MUDPA.

— INOHMUMAHHWEC B3aUMOCBA3HN W B3dUMO3dBUCUMOCTH €CCTCCTBCHHBLIX HAVK., X BJINA-

HHA Ha OKPYZKAIOMVIO CPEAY. SKOHOMHWYCCKVYIO, TCXHOJOTHYICCKVYIO, COITHMAJIBHYIO

M DTUYECKVIO cephl AITESIHbHOCTH YEIOBEKA,

— COCOOHOCTh UCIOJIHL30BATh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOMN

KapTHHC MHUP4A B 06pa3013aTean0171 u HDOd)eCCHOHaHBHOﬁ JACATCIIBHOCTH .

BO3MOKHOCTH HHd)ODMaHHOHHOﬁ cpeabl Ajid oOecnieueHus NPOAVKTHBHOTO

caM000pa30BaHMs;

— BIAJACHUE KVJILTYPOM MBIIIICHUS, CIOCOOHOCTH K 000OIIEHNIO, AHATN3Y.,

BOCIIDUATHIO I/IHd)OI)MaHI/II/I B 00JIACTH €CTECTBEHHBIX HaVK. ITOCTAHOBKC IICJIN U

BBIOODY NVTEN €€ TOCTHKEHUS B IpoheccrnoHanbsHOM chepe:

— CIIoCOOHOCTh PYKOBOACTBOBATLCS B CBOCH ACATECILHOCTH COBPEMEHHBIMHA

OPHUHIUTIAMHA TOJCPAHTHOCTH, JUAJIOTA U COTPYAHNYICCTBA., TOTOBHOCTH K

B3aUMOJCHCTBHUIO C KOJIJIEraMM, Pa00Te B KOJIJICKTURE,

— I'OTOBHOCTH HMCIIOJb30BATE OCHOBHBLIC METOAbI 3aIIWTHLI OT BO3MOXKHBIX

OOCIEACTBHI aBapuii, KaTacTpod). CTUXUWHBIX OCICTBHIA;

— o0OJ1aianne HaBBIKAMHK 0€300aCHOM padOThl BO BPEMS POEKTHO-

HUCCICA0BATEILCKON M DKCHCPUMEHTAJILHON ICATEABHOCTH, IPU UCIIOJIb30BAHUM

J1a00PATOPHOTO 0OOPYIOBAHUS

— CII0cOOHOCTH MCIIOJIH30BATh NPUOOPETECHHBLIC 3HAHNS M YMEHHS B IPAKTHYCCKOM

JICITENBHOCTH M IOBCEAHEBHOM JKU3HM JIJIS CO6J'IIOI[€HI/I$I MED HDOd)I/IJ'IaKTI/IKI/I OT-

PABJICHUIM, BUDYCHBIX U IPYITUX 3a6OJ'IeBaHI/II‘/JL CTPECCOB. BPCAHBIX MPHUBBIYCK ( KV-

PEHHUA, AJIKOI'OJIN3Md, HaDKOMaHI/II/I); MIPABHJI NOBEACHMS B IIPUPOJIHOM CPEaE:

— IF'OTOBHOCTH K OKA3aHMUIO NEPBOM IIOMOILIM OPU TPABMAX, MPOCTYAHBIX U JIPYIUX

3a6OJ'IeBaHI/I$IXﬁ OTPAaBJICHUAX MHUINICBBIMY ITPOAYVKTAMMH .




MeTanpe AMETHEIC PE3VJILTAThl M3VUCHHS NPEAMETA « bHOJOTHsD) BKJIFOYAKOT B

ceOs:

— OCO3HAHWE COIMATIBLHOM 3HAUMMOCTH CBOEM mpodeccri/cnenmajbHOCTH,

o0JIalaHne MOTHBALIMEH K OCYIIIECTBICHUIO TPO(ECCUOHATLHOM ACATECIBHOCTH,

— HOBBITICHUC HHTCJVICKTYAJIbHOI'O YVPOBHA B ITPOLCCCC N3VUCHUA OMOJOTHUCCKUX

SIBJICHUN, BBLAAIIIUXCS JOCTHXKCHUI 6I/IOJ'IOFI/II/L BOMICAIIINX B O6H.I€"I€J'IOB€"I€

CKYIO KVJIETYPY: CI0KHBIX M IPOTUBOPCUYMBBIX IYTEH PA3BUTHUS COBPEMEHHBIX

HAVUYHBIX B3MJII0B, WACH, TEOPHIT, KOHIEIIHN, THI0Te3 (0 CYIITHOCTH U IIPO

HNCXOXKICHWUHN JKU3HU, LIGJ'IOBGK&) B X0J1€ I)a6OTI>I C pa3JIMYHbIMHU UCTOYHUKAMU

nuHbOpMaI;

— CIIOCOOHOCTH OPradHrn30BbIBATE COTPYAHNYCCTBO CANHOMBINLJICHHUKOB, B TOM

HUCJIC C UCHOJIB30BAHUCM COBPEMCHHBIX I/IHd)OI)MaHI/IOHHO-KOMMVHI/IKaHI/IOHHBIX

TEXHOJIOTH;

— CIIocOOHOCTHh NOHUMATh PUHLMIILL YCTOMYMBOCTH M ITPOJAYKTUBHOCTHU JKMBOK

OPpUPOABI, ITVTH €€ UIBMCHCHHA 1104 BINAHUCM aHTPONOTICHHBIX d)aKTODOBﬁ CII0C00-

HOCTBb K CHCTEMHOMY aHAJIN3Y I100ATbHBIX YKOJIOTHYECKUX TPOoOJIeM. BOITPOCOB

COCTOSIHUS OKPY>KAIOLICH CPEAbl M PALMOHAIIBHOTO MCIHOJIb30BAHMS IIPUPOIHBIX

PCCYPCOB,

— YMCHHC 000CHOBBEIBATH MECTO M POJIb OMOJIOTMYCCKUX 3HAHM B MPAKTHYECKOM

JICITECIbHOCTH JIFOJACH, PA3BUTHHU COBPEMEHHBIX TEXHOJIOTUM, ONPEAC/ISATE YKUBBIC




0OBEKTHI B OPpUPOAC. MPOBOAUTH Ha6J'IIOI[eHI/I$I 34 SKOCUCTEMAMH C NLICJIBIO UX OINHU

CAHUS U BBISBJICHHUS €CTECTBCHHBIX M AHTPOIOTCHHBLIX M3MCHECHHU, HAXOIUTh U

AHATIM3UPOBATH MHMOPMAIIAIO O KUBLIX 00BEKTAX:

— CIIOCOOHOCTH IIPUMCHATH OMOJOTHUCCKUE M DKOJIOTHYCCKIE 3HAHUS JJIA aHaJIN34a

OPUKJIATHBIX TPOOIEM X035 CTBEHHON NEATETLHOCTH,

— COOCOOHOCTH K CAMOCTOITEALHOMY MPOBEACHHUIO UCCIICAOBAHMI, TOCTAHOBKE

€CTECTBEHHO-HAYYHOI'0 DKCIECPUMEHTA. MCIIOJIH30BAHNIO MH(OPMAIIMOHHBIX TECX-

HOJIOTWH JUIS PEUICHUS HAYYHbBIX U HDOd)eCCI/IOHaJ'IBHBIX 3aaa4,

— CIIOCOOHOCTH K OIIEHKE DTHYCCKUX aCIICKTOB HEKOTOPHIX MCCIICIOBAHMI

0071aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE, MCKYCCTBEHHOE OIIOTOTBODEHHE ):

[IpeaMETHEIC PE3YJILTAThI M3YUYCHMS NIPeaMETa « bUOJIOrMsy BKIIHOYAKT B ceOost:

— ¢(hOPMHUPOBAHHOCTh IPEACTABICHUN O POJIM M MECTE OMOJIOTHH B COBPEMEHHOM

HAYYHOM KAPTUHE MUPA. IIOHUMAHHUE POJIU OMOJIOTHH B d)OI)MI/II)OBaHI/II/I Kpyro3opa

u d)VHKHHOHaHBHOﬁ I'PaMOTHOCTH JJId PCIICHUA ITPAKTUYCCKHUX 3a1a4.

— BJIQJICHUE OCHOBOIOJIATAIIKUMU NOHITUIMHA U OPESACTABJICHUSMH O >KUBOM IIPU-

POJE. €€ VPOBHEBOM OPraHn3alliy U SBOJIOLMHI;, YBEPEHHOE MOJb30BAHUE OUOJIO0

TAYECKON TEPMUHOJIOTHEN U CUMBOJIUKOMN:

— BJIaACHUC OCHOBHBIMHY MCTOJdAMH HAVYHOTI'O IMO3HAHUA, UCITOJIE3VEMBIMHU TTPH

OMOJOTHYECKHUX HNCCJICAOBAHUAX JKNBBIX 00BEKTOB M DKOCHCTEM OINUCAHUCM, 13-

MCPCHHUCM. TPOBCACHUCM H&6J’IIOI[€HHI>1; BBIABJICHHUC M OIICHKA AHTPOMOTCHHBIX

NU3MEHEHWN B IPUPOE:

— chOpPMHUPOBAHHOCTH VMEHHUM O0BACHATH PE3VIBTATHI OMOJIOTHUYECKAX

DKCIIEPUMEHTOB, PEIIATh DJIEMEHTAPHBIC OMOIOTHYSCKHE 3a0a4H,




— chopMHUPOBAHHOCTH COOCTBEHHOM MO3UIMHU O OTHOIIEHUIO K OMOJIOTHYECKOM

I/IHd)OI)Ma]_[I/II/L MOJYYaEMOM 13 Pa3HBIX UCTOYHUKOB, r100aJbHBIM DKOJIOTHYSCKAM

HDO6J’I€M&M W OVTAM HUX PCIICHUA.




OO0yuarmumiicst Ha 0a30BOM YPOBHE HAYYHUTCS:

— PACKPBIBATH HAd IPHUMCPAX POJIb OMOJIOTHH B d)OI)MI/II)OBaHI/II/I COBPEMEHHOM

HAYYHOM KAPTUHbI MUPA U B NPAKTUUYCCKON ACATCIILHOCTH JIKOACH

— NOHUMATh U ONHUCHhIBATH B3AMMOCBA3b MCKAY CCTCCTBCHHBIMW HAVKAMMU.

ouonoruei, GnU3NKo, XMMHUEN, VCTAHABIUBATH B3AUMOCBI3b IPHUPOIHBIX

SIBJICHUH;

— NOHUMATh CMBICJI, Pa3JIN4YaTh U OITMCHIBATH CUCTCMHVIO CBA3b MCIKAY

OCHOBOIIOJAratoimmumMu OMOJOTHUCCKUMHU MOHATHIMMU: KJICTKA, OPTraHNU3M., BUA,

yKocucTeMa, orochepa:

— UCINOJb30BATh OCHOBHBIC MCTOAbI HAYVYHOI'QO MO3HAHWUA B V‘{e6HI>IX

OMOJOTHYECKHUX HNCCJICAOBAHUAX., MIPOBOANTE SKCIICPUMCHTEHI 110 U3VUCHHUIO

OMOJOTrHYECKNX O0OBEKTOB M SIBJICHUH, 00BACHATD PE3VIBTATHI SKCIICPUMCHTOB,

AHAJIN3NPOBATH UX, d)ODMVJ'II/II)OBaTB BBIBO/JBI,

— d)OI)MVJ'H/IDOBaTB TUIIOTE3bI HA OCHOBAHUH NPEAJIOKECHHON OMOJOTrHUECKOM

I/IHd)OI)MaHI/II/I U Opeaaaratb BApUaHThI IIPOBCPKH 'HITOTC3 .

— CPABHHUBATH OMOJIOTHYECKHE 00OBEKTHI MEKITY COOOM 11O 3aTAHHBIM KPUTEPHUIM .

ACJI1aTh BEIBOJbBI 1 VMO3AKJIKOUYCHHUA Hd OCHOBC CPDABHCHU A,

— 000CHOBBIBATH €AMHCTBO JKUBOM M HEKUBOM MIPUPOJbL, POACTBO SKUBBIX

OPraHuU3MOB, B3AUMOCBS3HU OPraHU3MOB M OKPVYKAKOIIECH CPEJIbl HA OCHOBE

OMOJIOTHYECKUX TEOPHIA,

— IIPUBOAUTH IIPUMEPEI BEILICCTB OCHOBHBIX I'PYIIN OPraHUYCCKUX COCAUHECHUN

KJIETKH (OEIKOB. YKHPOB, VIVIEBOIOB, HYKIECHHOBBIX KHUCIIOT):

— PACIIO3HABATH KJIETKH (TIPOKAPUOT M AVKAPHUOT, PACTEHU 1 YKUBOTHBIX ) IO

OINMCAHWIY, HA CXCMATHUUYCCKHNX I/I306D2DKGHI/I$IX; YCTAHABJINUBATH CBA3b CTPOCHUA U

(bVHKIIMIT KOMIIOHEHTOB KJIETKHA, 000CHOBBIBATH MHOTO0OPA3He KIIETOK:

— Pacnno3HaBaTh NOIYJIAIINIO U OMOJOTHUCCKUIA BUJ ITO OCHOBHBIM ITPU3HAKAM .

— OIIUCHIBATH d)eHOTI/IH MHOI'OKJICTOUYHBIX PACTECHUM U YKUBOTHLIX I10

MOPGhOITOTHYECCKOMY KPUTEPHIO;,

— 00BICHATHE MHOTOOOPA3HE OPraHU3MOB, HPUMEHSSA SBOJTIOIMOHHVIO TEODPHIO:




— Knaccu(puumpoBarh OMOJIOrHYecKie 00OBEKTHI HA OCHOBAHNUH OJTHOTO MIIU

HCCKOJIBKMX CVIIICCTBCHHBIX MPHU3HAKOB ( THUIIBI TTMTAHW A, CITIOCOOBI ABIXaHWA 1

PA3MHOKEHMS, 0COOEHHOCTH PA3BUTHSA ).

— 00BICHATH IPHUYHHBI HACJICACTBCHHBIX 3a6OHeBaHHfI;

— BBIABJIATH U3MCHUYHMBOCTE V OPIraHU3MOB. 00BACHATD OPOABJICHUC BUIOB

HU3MCHYMBOCTH. UCTI0Jb3VA 3AKOHOMCPHOCTH M3MCHYNBOCTHU, CPABHUBATH

HACJICACTBCHHVYIO U HCHACJICACTBCHHVYIO N3MCHYHNBOCTD.,

— BBISIBJIATH MOPdoiornueckue. hu3noaIornueckie, moBEICHUYECKUE aalTalliu

OpPradHmn3MoOB K CPEAC o0UTaAHUS 1 JICHCTBUI) 3KOJIOTHYECCKHX d)aKTODOB;

— COCTaBIISITh CXEMBI IEPEHOCA BEIISCTB M DHEPTUM B DKOCHCTEME (IIENH NUTAHHUS);

— IPUBOINTH JIOKA3ATEIHLCTBA HEOOXOIMMOCTH COXPAHEHUS OHOPA3ZHOO0DA3ZHS TS

VCTOWYUBOTO PA3BUTUS U OXPAHbI OKPYIKAKOMIEH CPEIbL;

— OIIEHUBATH JOCTOBEPHOCTH OMOJIOTHYECKOM MHMOPMAIAI, TIOJTYYESHHOMN 13

Pa3HbIX UCTOUYHWUKOB, BHIACIATDH HGO6XOI[I/IMVIO I/IHd)OI)MaHI/IIO JAJ1A UCIOJIB30BAHN A

cCB V"IG6HOI>1 JACATCIIBHOCTHU W PCIICHWHN MTPAKTHYCCKHUX 3a4a4.

— IPEACTABJIATH OMOJIOTHYECKVIO MHMOPMAITMIO B BUIE TEKCTA, TAOIHIIBI, rpaduka.

AuarpaMMhbl U1 ACJ1dTh BBIBOABI HA OCHOBAHWHU IIPCACTABJICHHBIX JAHHBIX .

— OLICHUBATh POJIb JOCTHUKCHUN ICHETUKU, CCICKIINU, OMOTEXHOJIOTHH B

MPAKTUYECCKON ACITEIBHOCTH YEJIOBEKA U B COOCTBEHHOM JKU3HMH

— O0BICHATH HETAaTUBHOC BIIMSTHUC BCIIICCTB (aJ'IKOFOJ'IHﬁ HUKOTHHA, HADKOTHUYCCKNX

BEIIICCTB) HA 3aPOJABIIICBOE PA3BUTHEC YCJIOBEKA;

— 00BICHATH HOCJICACTBUA BJANAHNUA MYTAICHOB.

— 00BICHATH BO3MOKHBIC NPHUYIHHBI HACJICACTBCHHBIX 3a00J1CBaHMIA.

Oo0y4aromuiicsi Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

— JTABATh HAVUYHOE 00BACHEHHE OMOJIOTHYECKUM (hakTaM, OpoIreccam, SIBICHUIM.,

3aKOHOMEPHOCTSIM, MCITOJIH3YS OMOJOTHYECKUE TCOPHH (KICTOYHVIO,

IBOJIOIIMOHHVIO), VAeHHE 0 Onochepe. 3aK0HbI HACTEACTBEHHOCTH,

3dKOHOMCPHOCTH U3MCHUYNBOCTH,




— XdPaKTCPU30BATE COBPCMCHHBLIC HAIMPABJICHWA B PA3BUTUH 6I/IOHOFI/II/I; OITMCHIBATH

HUX BO3MOKHOE MCIIOJIE30BAHUE B NPAKTHUECCKON NCATEIILHOCTH

— CPABHHUBATH CHOCOOBI AEIEHUS KJIETKHA (MHUTO3 U MEHO3):

— pelarh 3a1a494 Ha mocTpoeHue hparmenTa Bropoii rienu JIHK 1o

npeuioxkeHaomMy dhparmenty neppoii, ”PHK (MPHK) o vuactky JIHK:

— pCIIaTh 3aa49M Ha ONpeACJICHUC KOJNICCTBA XPOMOCOM B COMATHYCCKHUX H

ITOJIOBBIX KJIICTKAX, 4 TAKKE B KJICTKAX MEePe HayaaoM JICJICHHs (Meiio3a Uin

MHUTO34) ¥ IO €r0 OKOHYAHUH (UTT MHOTOKJIETOYHBIX OPTAaHU3MOB);

— peiaTh TCHCTHYCCKHUC 3a4d9YU Ha MOHOFI/I6I)I/II[HOG CKPCIIIMBAHHUC, COCTABJIATH

CXCMBI MOHOFI/I6DI/II[HOFO CKpCIIMBAHWA, TPUMCHAA 3aKOHBI HACJIICACTBCHHOCTHU U

HMCIOIBL3YST OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY .,

— VCTAHABJIMBATh THUIT HACJIICAOBAHHUA W XdAPAKTCP IIPOABJICHHUA TPU3HAKA 10

3aJaHHON CXeMe POAOCIOBHOM, MPUMEHSISI 3aKOHBI HACIESICTBEHHOCTH:

— OLICHUBATh PE3VJIbTAThI B3AUMOJICUCTBUS YEJIOBEKA U OKPYIKAKILIECH CPEIBI,

IPOTHO3UPOBATE BO3ZMOIKHBIC IMTOCJIICACTBUA ACATCIIBHOCTHU YCIOBCKA AJIA

CYIIICCTBOBAHNA OTACIbHBIX OMOJOrHYeCKUX 0OBEKTOB M HOCJIBIX TPUPOJHBIX

COOOIIECTB.

OO0yuarouumiicst Ha yriiy0JIEHHOM YPOBHE HAYYHTCSI:

— OIICHUBATL POJIb OMOJOTHYCCKIX OTKPBLITUM U COBPEMEHHBIX MCCIIECIOBAHUNA B

PA3BUTHUM HAYKU M B IPAKTHYCCKON ACATEIILHOCTH JIFOJCH:

— OIICHUBATL POJIb OMOJIOTHH B d)OI)MI/IDOBaHI/II/I COBPEMEHHOM HAYYHOU KAPTUHBI

MHDPA, IPOTHO3NPOBATH NEPCICKTHUBEI PA3BUTHUA 6I/IOJ'IOFI/II/I;

— VCTAHABJINBATh U XaPAKTCPHU30BATh CBA3b OCHOBOIIQJIATaFOIINX OMOJOTHUECKUX

OOHATHH (KJIETKA, OPraHU3M, BHJI, SKOCHCcTEMA, Orocdepa) ¢

OCHOBOIIOJAralOIMMUMHU IMMOHATUAMHA APVIUX CCTCCTBCHHBLIX HAVK.




— 000CHOBBIBATh CUCTEMY B3IJISLA0B HA YKMBYK) MPUPOY U MECTO B HEM YEJIOBEKA,

OPUMCHAA OMOJIOTHYCCKHUE TCOPHUH., VUCHHUA. 3aKOHBI. 3aKOHOMCPHOCTH, IOHUMATh

I'paHUuIbl UX TPUMCHHUMOCTH

— MIPOBOJINTh YUCOHO-MCCASAOBATENLCKYIO ICATEALHOCTh 0 OMOJIOTHH:

BBLIBUTATh TMIOTE3HL, IIAHUPOBATE PA0OTY. OTOMPATH U TPE0OPA3OBHIBATH

HGO6XOI[I/IMVIO I/IHd)ODMa]_[I/IIOﬁ IPOBOJANTH SKCIICPUMCHTHI, MHTCPHIPCTUPOBATH

PE3VJIBTATHL, ACJIATh BHIBOABI HAd OCHOBC MOJIVUCHHBIX PC3VIBTATOB.

— BBISBJISITH 1 0OOCHOBBIBATH CYIICCTBCHHLIC 0COOCHHOCTH Pa3HLIX YPOBHEH

opraov3anuvi >KU3HHW.

— VCTAHABJINBATL CBA3bL CTPOCHUA U d)VHKHI/Iﬁ OCHOBHBIX OMOJIOTHYECKUX

MaKpPOMOJIEKYJI, UX POJib B MPOLIECCAX KJICTOYHOTO META00IN3MA;

— peraTk 3aJ[a4u Ha onpeacicHue nociae0BaTeTLHOCTA HYKIeoTnnoB JIHK n

nPHK (MPHK). anTiukomonoB TPHK . mocienoBaTeIbHOCTH AMHHOKHCIIOT B

MOJICKYJIC OelTKa, IPUMEHSISA 3HAHUS O PEAKIIUAX MAaTPUYHOTO CHHTE34a,

IFCHCTHYCCKOM KOJC. TPUHIHWIIC KOMIIJICMCHTAPHOCTH

— ACJIaTh BBIBOJBI 00 U3MECHEHHUAX, KOTOPhIC NPOU30MIYT B IPOLECCAX MATPUYHOTO

CUHTE3A B ClIV4ae U3MEHEHUS NOCIe0BaATEILHOCTA HYVKIeOoTHA0B JIHK

— CPABHUBATH d)a351 JACJICHUA KJICTKHW ., PCIIATH 3a4a49Y1 Had OIIPCACJICHUC U

CpPaBHEHHE KOJMYECTBA reHeTHUEeCKOro Marepuana (xpomocom 1 JIHK) B KiieTkax

MHOT'OKJICTOYHBIX OPraHu3MOB B PA3HBIX d)aaax KICTOYHOI'O IMKJIA,

— BBIABJATH CYHICCTBCHHBIC ITPU3HAKH CTPOCHHUA KJIICTOK OPIraHu3MOB PA3HBIX

LIAPCTB KUBOW MPUPOJIbl, YCTAHABIMBATH B3AUMOCBSI3b CTPOCHUS U d)VHKHI/Iﬁ

JACTESH U OPraHOUJIOB KJICTKHU:

— 000CHOBBIBaTh B3aMMOCBSI3b IUTACTHYECKOTO M HHEPreTHUECCKOTO0 OOMEHOB;

CPaBHUBATH MPOILECCHI INTACTHYECKOT0 M DHEPIE€THIYECKOT0 OOMEHOB,

OPOUCXOAAIINX B KJICTKAX JKUBBIX OPraHU3MOB.

— ONPEACIISTE KOJTUYECTBO XPOMOCOM B KJIETKAX PACTCHUMA OCHOBHLIX OTACJIOB HA

Pa3HBIX 3Tallax >JXM3HCHHOI'O ITHUKJIA,




— pemaTh FreHETHYCCKUE 331a9i Ha JUTHOPHUIHOE CKPEIMMBAHUE, CIICIUICHHOE (B

TOM YHCJIE CUCIJICHHOE ¢ MTOJI0M ) HACJICAOBAHNUE, aHATU3UPYIONIECE CKPEIMBAHME,

OPUMCHAA 3aKOHBI HACJICACTBCHHOCTHU Y 3aKOHOMCPHOCTH CIICIJICHHOT'O

HaCJCIOBAHMA .

— PACKPBIBATH NPUYNHBI HACJIICACTBCHHBIX 3a6OJ'IeBaHI/II\/IL APIrYMCHTHPOBATH

HEOOXOIMMOCTE MED NPEAVIIPEKACHUS TAKUX 3a00JIEBAHMIA;

— CPABHUBATH PA3HbIC CITOCOOBI Pa3MHOKCHHA OPraHU3MOB.

— XdPaKTCPHU30BATH OCHOBHBIC 3Tallbl OHTOI'CHC3d OPraHu3MOB,

— BBIABJIATH TPUYHUHBI U CYIIICCTBCHHBIC TPHU3HAKH MOI[Hd)HKaHHOHHOﬁ u

MYTALMOHHON M3MEHUYMBOCTH 000CHOBLIBATH POJb H3MCHUYNBOCTHU B

€CTECTBCHHOM U MCKYCCTBEHHOM O0TOODE;

— 000CHOBBIBAaTh 3HAUCHHUE Pa3HBIX MCTOAOB CCJICKIIMHU B CO3AdHUH COPTOB

PACTECHUM, TIOPOJI JKUBOTHBIX U IITAMMOB MUKPOOPIraHU3MOB;

— 000CHOBBIBATh OPHUYNHBI H3MCHACMOCTH U MHOFOO6D&3HH BUOOB. ITIPUMCHAA

CUHTCTHYCCKVIO TCOPHUIO SBOJITOITHNHN .

— XdPaKTCPHU30BATh MOMVJIANINIO KAK CAMHUILY 3BOJIIOIIMK, BUJ KAK

CUCTCMATHYCCKYIO KATCTOPHUIO U KAK PC3VJIBTAT 3BOJIFOIINN

YCTAQHABJIMBATE CBI3b CTPYKTVPhI U CBOMCTB DKOCUCTEMBI

— COCTaBIISITh CXEMBI IEPEHOCA BEIIESCTB M DHEPTUH B DKOCUCTEME (CETH MMTAHHUSA ),

OPOTHO3UPOBATE NX M3MCHCHHWA B 3dBUCUMOCTH OT U3MCHCHHUA d)aKTODOB CpeAabl.;

— APIr'YMCHTHUPOBATH CO6CTB€HHVIO MO3UTIUIO 110 OTHOIMCHHUIO K SKOJIOTHYCCKUM

npodieMaM U OBEACHUIO B MPUPOJIHON CPEJIE;

— 000CHOBBIBATh H€O6XOI[I/IMOCTB YCTOMYMBOIO PA3BUTHUS KAK YCIOBUSL

coxpaHeHus 0nochepsl;

— OLICHUBATh NPAKTHYECCKOE M YTUYECCKOE 3HAYCHUE COBPEMEHHBIX MCCIICAOBAHUN B

OMOJIOTHH, MEJTHIIMHE, SKOJIOTHH, OMOTEXHOJIOTHI, 000CHOBBIBATH COOCTBEHHVIO

OLICHKY .

— BBISIBJISITh B TEKCTE OMOJIOTMYCCKOTO COICKAHMS MPOOIEMY |

APIr'YMCHTHUPOBAHHO €€ O6’[>$ICH$ITB;




— IPEACTABJISATH OMOJIOTHYECKVIO MHMOPMAITMIO B BUIE TEKCTA, TAOJIHIILI, CXEMBI,

FDad)I/IKaﬁ JAuarpaMmebl U1 ACJ1dTh BBIBOABI HA OCHOBAHHWH MPCACTABJICHHBIX JAHHBIX !

npe0o0PA30BLIBATE I'PadUK, TAOIUILY, THATPAMMY. CXEMY B TEKCT OMOJIOTHYECKOT0

COACPKaHUA.

OO0yuaroumumiicst Ha yriiy0JI€HHOM YPOBHE NOJIYYHT BO3MOKHOCTDh HAYYUTHCS

— OPradrn30BbLIBATHE U1 TPOBOAWNTE MHANBUAVAJIBHVIO HCCJICAOBATC/ILCKYIO

NEATENHLHOCTH IO OMOJIOTrHH (WK pa3padaThIBAThF HHIANBUIVAILHBINA ITIPOEKT ):

BBLIBUTATh THIOTE3HL, IIAHUPOBATE PA0OTY. OTOMPATH U TPE0OPA30OBHIBATH

HGO6XOI[I/IMVIO I/IHd)ODMa]_[I/IIOﬁ OPOBOANTH 3KCIICPUMCHTHI, MHTCPHIPCTUPOBATH

PE3VJIBTATEIL, ACJIaTh BHIBOABI Hd OCHOBC MOJIVUCHHBIX PE3VJIBTATOB, IPCACTABJIATH

MPOJAYKT CBOUX MCCJICIOBAHUN;

— NPOrHo3npPOBATh NOCJICACTBUA COOCTBECHHBIX HUCCICAOBAHUIN ¢ YUYETOM YTHUYECCKHUX

HOPM H 3KOJOTHYCCKHUX TD€6OBaHHﬁ;

— BBIACIATH CYIIICCTBCHHBIC 0COOCHHOCTH JKU3HCHHBIX LIMKJIOB ITPECACTABUTEIICH

PA3HBIX OTJACI0B PACTCHUNA U TUIIOB YKMBOTHBIX I/1306I)a)KaTB HUKJIBI PA3BUTHUA B

BUJC CXCM,

— dAHAJIM3WUPOBATh U MCITOJb30BATh B PCIIICHUH V‘{e6HBIX N UCCIICAOBATCIIECKNX

3agad I/IHd)ODMa]_[I/IIO O COBPCMCHHBIX HUCCJICIOBAHUAX B 6I/IOJ'IOFI/II/L MCIUIMHE U

3KOJIOTHH.

— APIr'YMCHTHUPOBATH HGO6XOI[I/IMOCTB CHHTC3d CCTCCTBCHHO-HAVUYHOI'O ¥

COIIMOTI'VMAHUTAPHOI'O 3HAHHUA B 3I10XY HHd)ODMaHHOHHOﬁ HNUBUJIN3AWHN

— MOACINPOBATH U3MCHCHHUEC S3KOCUCTCM MO A BINAHUEM PA3JIMYHBIX T'DVIIN

(bakTOPOB OKPVIKAFOIIEN CPEBI,

— BBISIBJIATH B IPOLIECCE UCCICA0BATECILCKON ACITEAbHOCTH MOCIICICTBUS

AHTPOIMOIN¢HHOI0 BO3ACHUCTBUS HA YKOCUCTEMBI CBOCIO PErMOHA, MTPEAJIArarh

CImocoObI CHMKCHHS AHTPOIMOI¢HHOIQ0 BO3ACHUCTBUS HA YKOCUCTEMBI

— UCIOJb30BaATh HDI/IO6DGTGHHBIG KOMIECTCHIIMU B NPAKTHYECCKON ACATECIILHOCTH U

IOBCEIHCBHOM JKU3HU JUIS HDI/IO6DGTGHI/IH OIIbITA ACATCJIBbHOCTH,




OPEINIECTBYIONIEN NPOheCCHOHAITBLHONM, B OCHOBE KOTOPOM JIEKUT OMOJIOTHS KAK

vueOHBIN IPEIMET.




2. CopeprkaHune o6pasosaTtenibHo nporpammbl <brnonorua»

BeefeHue (2 yaca).

OO6BEKT N3yyeHns bruonornm — xueas npupoga. MNpr3sHakm XXMBbIX OPraHN3MoB 1
X MHOroobpasue. Y poBHEBas opraHm3aums XXMBor NpUpPoAb! 1 3BOMOLMS.
MeTo/bl M03HaHUS XMBoK npupoabl. O6LLMe 3aKOHOMepPHOCTH Bruonornn. Posb
6ronormm B (POPMMPOBaHNM COBPEMEHHOW eCTECTBEHHO-HAYYHOWN KapTUHbI MUpa u
MPaKTUYEeCKON AeATeNlbHOCTY NTHOAEN.

3HaueHne 61oIornK NP OCBOEHUN MPOMECCUIA U CNeLnaibHOCTEN CPeaHEro
NMPOMEeCCNOHA/ILHOIO 06pPa3oBaHNS.

Pasgen 1. YdeHue o knetke (31 yac).

KneTka — anemeHTapHasa XuBasa cuctema u

OCHOBHas CTPYKTYPHO-(hYHKLMOHa/IbHAas eANHML,A BCEX XKMBbIX OpraH/u3MoB.
XuMunyeckas opraHusaumsa KneTkn. OpraHuMyeckme 1 HeopraHMyeckme BelLlecTea
KNEeTKN N >XXMBbIX OPraHn3MoB. benku, yrneesoapl, iMNnAbl, HyKNenHoBble KNCIOTbI
N NX POJb B KIETKE.

CTpoeHure 1 PYHKUMN KNETKK. MNpoKapmuoTUYecKme 1 ayKapuoTUUeckme KneTku.
Bupycbl Kak HeK/leTouHas opma XXn3Hn n nx 3HaveHne. bopbba ¢ BUPYCHLIMK
3abonesaHmamu (CMAL v ap.) Lintonnasma n KnetovyHas MemopaHa. OpraHonapi
KNETKMN.

OOMeH BeLLeCTB M NpeBpaLleHne 3HEPTrn B KNIeTKe. MnacTnyeckunii u
3HepreTUYeCKnUii 0OMEH.

CTpoeHue 1 PyHKUMKM XpoMocom. HK — HocuTenb HacneaCcTBEHHOW
NH(opMaLnN.

Pennukaumsa OHK. MeH. MeHeTU4YecKnii Kod. BocuHTe3 6enka.

YKM3HEHHbIA UMK KNETKWU. KNeTKN 1 nx pasHoobpasne B MHOrOKNETOYHOM
opraHusme. KnetoyHas Teopus CTPOEHMSA OpraH13MOB.

MwuT03. LINTOKMNHe3.

[MpaKTnyeckmne 3aHATUS:

«Ha6mo,qu|/|e KNETOK paCTEHMVI N XKMBOTHbLIX MO4 MUKPOCKOMNOM Ha NoTOBbIX



MUKponpenapartax, UX OnuMcaHue».
«[MpUroToBNEHNE 1 ONMUCaHE MUKPONPENapaToB KNETOK pacTeHUn.

«CpaBHeHME CTPOEHMSI KNETOK PaCTeHUI U XKMBOTHbIX MO rOTOBbLIM
MUKponpenapaTam».

CamocTosTenbHas pabota

«KneTouHast Teopust CTPOEHMS OpraHn3mMoB. ICTOpuS 1 COBPEMEHHOE COCTOSIHME.
«BuTamuHbI, )epMEHTbI 1 FOPMOHbI 1 MX PO/b B OpraHu3me. HapyLueHus npu mnx
HeAoCTaTKe U U30bITKE.

«[poKapnoTMYeCKMe OpraHn3mbl 1 X Posb B G1OLIEHO3aX».

«[paKTUYecKoe 3HayYeHMe MPOKApPMOTUYECKMX OpraHu3aMoB (Ha Mpumepax

KOHKPETHbIX BU/0B)>».

«KneTka  3yKapuvoTUYeCKMX  OpraHM3MoB.  MemO6paHHbI  NpuUHUMN  ee

opraHmsaumnm».

Pasgen 2. OpraHmam. PasMHOXeHWE N MHAMBUAYaSIbHOe pa3BUTme
opraHn3mos (23 yaca).

PasMHOXeHWe opraHuamoB. OpraHusM — eanHoe Lenoe. MHoroobpasue
OpraH13moB.

Pa3sMHOXeHMe — BadKHEelLLIEe CBOMCTBO XMBbIX OpraHM3moB. onosoe u 6ecrnonoe
pasmMHOXeHne. Meiio3. O6pa3oBaHMe NOMOBLIX KNETOK U OMI0A0TBOPEHME.
NHamBuayanbHoe pa3BuTue opraHmama. IMOPUOHa/IbHbIN 3Tan OHTOreHesa.
OCHOBHble CTaAun 3MOPUOHANILHOIO PasBUTUS.

CX0/ACTBO 3apojpblLLei NpeacTaBMTeNel pasHbIX FPYNn NO3BOHOYHbIX Kak
CBMAETENLCTBO UX 3BOJIOLMOHHOIO POACTBA. [prUMHbI HapyLLEHWIA B pa3BUTUN
OpraH13moB.

NHamBuayanbHoe pa3BuTue YesioBeka. PenpoayKTMBHOeE 340poBbe. MocneacTeums
B/IMAAHWS a/TIKOr 0N, HUKOTNHA, HAPKOTUYECKINX BELLLECTB, 3arps3HEHNS cpeabl Ha
pa3BUTME Ye0BeKa.

MHoroob6pasune opraH13mosB.

O6MEeH BELLECTB U NPeBpaLLeHne SHEPTUN B KNETKE.



POTOCKHTES.

[leneHve KneTku.

MuTO3.

Becnonioe pasMHOXeHVEe OpraH1M3moB.

O6pa3oBaHue MooBbIX KNETOK.

Melio3.

OnnogoTBOPEHWE Y pacTeHWIA.

NHamBuayanbHoOe pasBuTUe opraHmsma.

Tunbl NOCT3MOPUOHA/ILHOTO Pa3BUTUSA XXUBOTHBIX.

[MpaKTUYeCcKOoe 3aHATUS:

«BblSiBNEHNE 1 ONMCaHNe MPU3HAKOB CXOACTBA 3apO/bILLIE YenoBeKa 1 Apyrux
MO3BOHOYHBIX KaK 40Ka3aTe/IbCTBO MX 3BOJIOLMOHHOIO POACTBa.
CamocTosTenbHas paboTa

«OpraHm3M. PasMHOXeHWe 1 MHAMBUAYaIbHOE pa3BMTIE OpraHU3MOB».
«HacnencTBeHHas MHMopMauma 1 nepejada ee n3 NOKOeHNS B NMOKOJIEHME.
«BnunsHve okpy»xatoLLel cpefpbl 1 ee 3arpA3HeHUs Ha pasBUTE OPraHnN3mMOoB».
«BnusHve KypeHus, ynotpeb/ieHns aikorosis U HAPKOTUKOB POAUTENISAMUN Ha
3aMOpUOHaIbHOE Pa3BUTHE PebeHKax.

«[TPUYUHBI 1 TPaHNLLbI YCTONYMBOCTM BUOCHEPBI K BO34ENCTBUIO AeATENbHOCTY
Nofen».

«[oBbILLIEHNE MPOAYKTUBHOCTM (POTOCUHTE3A B MCKYCCTBEHHBIX 3KO/IOMMYECKMX

CUCTEMAX».

Pa3gen 3.0CHOBbI reHeTUKN U cenekuumn (43 vaca).

OCHOBbI y4eHWs 0 HacneCTBEHHOCTU U M3MEHUMBOCTU. ["eHeTMKa — HayKa O
3aKOHOMEPHOCTAX Hac/NeCTBEHHOCTM M U3MEHYMBOCTM OpraHm3mMoB. . MeHzenb
— OCHOBOIMOJIOXKHWK FeHeTUKM. [ eHeTn4Yeckas TepMUHOIONSA 1 CUMBOMKA.
3aKOHbI reHeTUKN, yCTaHoBNeHHble . MeHgenem. MoHornépugHoe un
ANTMOPNLHOE CKpeLyBaHue. XpoMOCOMHas TEOPUS HAC/eACTBEHHOCTH.

B3avmopeiicTeme reHoB. eHeTrKa nona. CLEenieHHoe C NMoJioM Hac/efoBaHue.



3HaueHne reHeTUKK 419 cenekummn n MeamumHbl. HacneacteeHHble 60/1€3HN
4esnoBeka, MX NPUYMHLI U NPOMUIAKTMKA.

3aKOHOMEPHOCTM M3MEHUYMBOCTU. HacnefCTBEHHasA, UM FTeHOTUNUYECKas,
M3MEHUYMBOCTb. MoanMUKaLMoHHas, UM HeHacneACTBEHHAsA, N3MEHUNBOCTD.
["eHeTnKa yesoBeKa.

["eHeTVKa n MeguumHa. MaTepuasibHble OCHOBbI HAaC/1eICTBEHHOCTYU U
M3MEHUMBOCTU. ["eHeTMKa U 3BONIOLMOHHAA Teopus. [eHeTrKa nonynauuii.
OCHOBbI CeeKLMN PaCTEHWUIA, XXMBOTHbLIX Y MUKPOOPraHU3MoB. eHeTKa —
TeopeTnyeckas 0CHOBa cenekummn. OgoMalLHUBaHME XMBOTHbIX U BbipalyBaHue
KyNbTYPHbIX PaCTeHUIn — HayasibHble 3Tanbl cenekunn. Yyernve H.M. Basunosa o
LIeHTpPaX MHOroobpasus

M NPOUCXOXKAEHWSA KYNIbTYPHbIX pacTeHnin. OCHOBHbIE METOAbI CeNeKLMMN:
rmépunamnsauma U NCKYCCTBEHHbIN 0TOOP. OCHOBHbIE AOCTVXKEHWNA COBPEMEHHOA
CeNeKUMN KyNbTYPHbBIX PACTEHUI, LOMALIHUX XXUBOTHBIX 1 MUKPOOPraHN3MOB.
BuoTtexHonorus, ee LOCTMXEHNSA U NEPCNeKT1BbLI Pa3BUTUA. DTUYECKUE acMeKTbl
HEKOTOPbIX AOCTUXKEHWNIA B BUOTEXHOMOMMKN. KNOHMPOBaHME XNBOTHbIX
(Npo6nembl KNOHNPOBaHWSA YeNoBeKa).

[MpaKTUYecKune 3aHATUSA:

«CocTaB/neHve NPOCTEALNX CXeM MOHOIMOPUAHOIO U AUTMOPUAHOTO
CKpeLLMBaHUS».

«PeLleHne reHeTUYeCKnx 3agaqs».

«AHa/IN3 (PEHOTUNNYECKOW U3MEHUMBOCTU.

«BblsiBNIEHNe MyTareHOB B OKpY»KatoLLen cpefe 1 KOCBEHHasA OLleHKa BO3MOYHOIO

X BNAHNA Ha OPraHn3m».

CamocTosiTeNbHan pa6oTa

«HacneacTeeHHas MH(OpPMAaLIMA 1 Nepefaya ee U3 NOKONEHUS B MOKONEHNM.
«JpaMaTUYeCcKIe CTPaHULbI B UCTOPUMN Pa3BUTUS TEHETUKU.

«YCNnexu COBPEMEHHO FeHETUKN B MEAULIMHE U 3[]paBOOXPaHEHNM.

«3aKOHOMEPHOCTM (heHOTUMMUYECKOIN 1 reHETUYECKO M3MEHUMBOCTU.



«LleHTpbl MHOTrO06pPa3Ns 1 NMPOUCXOXAEHUSA KYNbTYPHbIX PACTEHU».
«LleHTpbl MHOrO06pPa3Ns 1 MPOUCXOXAEHNA AOMALLHMX XXUBOTHbIX».
«3HaueHVe 13yUeHUs NPeaKoBbIX HOPM /11 COBPEMEHHON CEeNneKLm».

«/IcTOpUA NPONCXOXKAEHVS OT/eNbHbIX COPTOB KY/NbTYPHbIX PACTEHNIA.»

Pasgen 4. NponcxoxxaeHme 1 pasBUTUE XXN3HM Ha 3emM/ie. IBOJTIOLMOHHOE
ydeHue (43 vaca) .

[MponcxoxaeHe 1 HavasbHbIe 3Tanbl PasBUTUA XN3HW Ha 3emne. [unoTesbl
MPOVCXOXAEHNSA XM3HW. 3yUeHne OCHOBHbIX 3aKOHOMEPHOCTe BO3HUKHOBEHWS,
pasBUTUA U CYLLLECTBOBaHNA XXM3HN Ha 3eM/ie. Y CNOXHEHNE XKNBbIX OPraH1M3MoB B
rnpoLiecce 3B0OMOLNN.

MHoroo6pasue XMBOro Mvpa Ha 3emsie U COBPeMEHHas ero opraHmsawms.
icTopus pa3BuUTUS 3BOMKOLMOHHBIX naer. 3HadeHne paboT K.JInHHes, XK.b.
Jlamapka B pa3BuUTUN 3BOJTKOLMOHHBIX N B BMONOrMN. DBOJOLMOHHOE YYeHMe
Y. JapsuHa.

EcTecTBeHHbIVN 0T60pP. P0Osb 3BOMOLMOHHOIO YUYeHNs B POPMUPOBaHNM
COBPEMEHHOM eCTeCTBEHHO-HaYyYHOWN KapT1HbI MUpa.

MUKpPO3BONOLMA N Makpo3so/oLuma. KoHuenumsa Bnaa, ero Kputepum.
Monynauma — CTPYKTYpHas eAnHMLA BUAA W 3BOMOLUNN. [BUXKYLLNE CUMbI
aBonoumn. CnHTeTMYECKaa Teopus asonoumun. Mukpoasontounsa. CoBpeMeHHbIe
npeactasneHns o sugoobpasosaHum (C. C. Yetsepukos, V. U. LLIManbrayseH).
Makpoasosnouma. [lokasatenbLCcTsa 3BO/OLMUMN.

CoxpaHeHve 61010rM4YecKoro MHOroobpasns Kak 0CHoBa yCTOMYMBOCTY
orocdepb! 1 NPOrpPeccUBHONO ee pas3BuUTUA. MNpPUUYUHLI BbIMMPaHUS BUAOB.
OCHOBHble Hanpae/eHNsa 3BO/TFOLMOHHOIO nporpecca. buonornyecknin nporpecc v
O10I0rNYEeCKINin perpecc.

Kputepuu suaa.

CTpyKTypa nonynauun.

ALanTMBHbIE 0COBGEHHOCTU OpraHn3mMoB, UX OTHOCUTE/bHbI XapakTep.



MpefcTaBUTENN PELKUX U MCYE3aOLWMX BUAOB PACTEHUIA M XXUBOTHBIX.
[MpaKTUYecKune 3aHATUSA:

«OnwucaHve ocobeli 04HOro BrAa Mo MOPgOI0rMYECKOMY KPUTEPUID».
«[pucrnocobneHre opraHM3MoB K pasHbIM cpefam 06uTaHna (BOLHOM, Ha3eMHO-
BO3YLUHO, MOYBEHHOI).

CamocToaTeNbHasa paboTa

«COBpeMeHHbIe NpPeACcTaBIeHNs 0 3aPOXAEHUN XKU3HN».

«PacCMOTpeHMe 1 OLeHKa Pa3/IMyHbIX TUMOTE3 NPOUCXOXKAEHUS XXN3HN Ha 3emsiex.

«Cuctema npupodpl» K. JIMHHes 1 ee 3Ha4YeHWe ANs pas3BUTUS GUONOTN.
«3JBOMOLMOHHbIE naen X.B.JlamapKa 1 UX 3HauYeHue 415 Pa3BUTUS GUONOT .
«l/IcTopusa pa3BUTUS 3BONKOLIMOHHBIX el Ao Y.[apBuHax.

«[peanocbINKM BO3HWKHOBEHWS 3BONIOLMOHHOI Teopun Y. [JapBuHax.
«CoBpeMeHHble NpeacTaBeHNs 0 MeXaHM3Max 1 3aKOHOMEPHOCTSX 3BO/OLUN.

«yTU  NOBbILEHNS  GUONMOTMYECKO  MPOAYKTUBHOCTM B MCKYCCTBEHHbIX

IKOCUCTEMAX>.

Pasgen 5. MNMpowncxoxaeHne yenoseka (20 vacos).

AHTponoreHes. 3sontoumnsa npumaTos. CoBpeMeHHbIE TUMOTE3bI O
NPOUCX0XKAeHUN YenoBeka. [lokasaTe/ibCTBa POACTBA Ye/loBeKa C
M/IEKOMUTAOLLIMMU XKMBOTHBIMW. 3Tarbl 3BO/IOLNN YeoBekKa.

Uenoseyeckue pacbl. POACTBO U eAMHCTBO MPOUCXOXAEHMSA YenioBeyYeCKnX pac.
KpuTuka pacusma.

[paKTn4yecKoe 3aHATHE:

«AHa/I13 N OLEHKA Pas3/INYHbIX TMNOTE3 O NMPOUCXOXKAEHNIN YeNOBEKa.
CamocTosTenbHasa paboTta

«COBpeMEeHHbIN 3Tan pasBuUTUSA YenoBevecTsa. Yenoseyeckue pacbl. OnacHOCTb

pacuama.



«Bo3aeincTBIe YenoBeKa Ha NPUPO/Y Ha Pas/INYHbIX 3Tanax pasBUTHS

4esio0Be4vyeckKoro O6LL|,€CTBa».

Pasgen 6. OcHoBbI 3Koornm (36 vacos).

3JKO/I0rNs — HaykKa 0 B3aMOOTHOLLEHWNAX OPraHM3MoB MeXay Co6oi U
OKpY>KatoLLein cpefoin. DKoormyeckmne haktopbl, X 3HaYEHME B XKNU3HU
OpraHM3MoB. JOKO/I0rMyeckre cucTembl. BuaoBas n NpocTpaHCTBEHHAsA CTPYKTypa
akocucteM. MNuieBble CBA3W, KPYroBOPOT BELLECTB M MpeBpaLleHre 3HEPTrn B
akocmcTeMax. MexxBngoBble B3aMMOOTHOLLIEHNSA B 3KOCUCTEME: KOHKYPEHLMS,
CUMOBMO03, XMLLHAYECTBO, NapasnuTn3m. MpruymHbl YCTONYMBOCTM U CMEHDI
akocucteM. Cykueccun. VICKycCTBeHHble CO00LLecTBa — arpo3KOCUCTEMbI U
YyP603KOCUCTEMBI.

Buocgepa — rnobanbHas akocuctema. Yuenme B. . BepHagckoro o uocdepe.
Posb XuBbIX OpraHn3moB B 6roctepe. bromacca. KpyroBopoT BayKHeMLLINX
OMOreHHbIX 3/1EMEHTOB (Ha NpuMepe yrnepoaa, asota 1 ap.) B bruocepe.
Buocgepa n yenosek. ViameHeHus B 6roctepe. NocneicTBus AedTeIbHOCTU
4esloBEKa B OKPY>KatoLLei cpefe. Bo3aeincTene Npov3BOACTBEHHOM AeATEIbHOCTY
Ha OKpY)KatoLLyto cpefly B 061acTv cBoeit byayueil npodeccumn. MnobanbHble
3KOJIOTMYeCcKme NPobaembl 1 MyTH UX PELLEHNS.

JKOI0rNA Kak TeopeTnYeckast OCHOBA paLMoHa/IbHOro NPMPOAOMNO/b30BaHUA U
OXpaHbl Npupogel. Hooctepa. Mpasuna noBeAeHUs NOLEIA B OKPYXKatoLLEen
NPUPOAHOIA cpeae.

BepeXxHoe OTHOLLUEHMe K 610I0rMyecknM 06bekTam (PacTeHUAM U XKUBOTHBIM U
MX COOOLLIECTBAM) M NX OXpaHa.

[MpaKTUYecKune 3aHATUSA:

«OnuncaHne aHTPOMOreHHbIX M3MEHEHUI B eCTECTBEHHBIX MPUPOAHBIX
naHfwaMTax cBoei MECTHOCTU».

«CpaBHUTE/IbHOE OnMucaHne O4HOIN U3 eCTECTBEHHbIX NMPUPOAHbIX CUCTEM
(Hanpvmep, neca) U Kakor-HNBYOb arpo3KoCUCTeMbI (Harnpumep, NLIEHNYHOTOo

nosns)».



«CocTaBneHve CXeM nepefayn BELLECTB M SHEPTUN MO LensM NuTaHus B
MPUPOLHOW 3KOCUCTEME U B arpoLieHo3e».

«OnucaHvie 1 NPakTUYecKoe co3faHne NCKYCCTBEHHOW 3KOCUCTEMbI
(NPecHOBOAHbI akBapuym)».

«PeLLIeHVe 3KOMOrMYecKmX 3aaus.

CamocToaTeNbHasa paboTa

«Ponb NpaBUTENbCTBEHHBIX U 06LLECTBEHHBIX 3KOIOMMYECKNX OpraHu3auuii B
COBPEMEHHbIX Pa3BUTbIX CTPaHax».

«PaLMoHaIbHOe 1CNOb30BaHMe N OXpaHa HeBO30OHOBNSIEMbIX MPUPOAHBIX
PecypcoB (Ha KOHKPETHbIX NpuMepax)».

«OnacHOCTb rnobabHbIX HapyLLeHWA B 6rochepe. O30HOBbIE «abIpbI»,
KUCNOTHbIE AOXAM, CMOTW U UX NPEAOTBPaLLEHNE.

«JKONOrMYecKme Kpn3mnchbl 1 3KOormyeckme Kartactpodol. MpesoTepatleHne nx
BO3HVKHOBEHUAY.

«BbroLeHOo3bl (3KOCUCTEMbI) PA3HOT0 YPOBHSA U UX COMOAYMHEHHOCTb B
rnobasbHOW aKocucTeMe — Buocgepe».

«B1A0BOe 1 3KONOrMyecKoe pasHoobpasme bMOLEHO3a Kak OCHOBA ero

YCTOMUYMBOCTU.

Pa3gen 7. buoHuka (9 yacos) .

BYOHMKa Kak 0fjHO 13 HanpaBieHNiA BLUONOTUM N KNBEPHETUKN. PacCMOTpeHMe
OVIOHWNKOW 0COBEHHOCTEN MOPGO-HN3NONOTrMYECKOM OpraHn3aLnn XXMUBbIX
OpraHyM3MOB 1 NX UCNOMb30BaHNA A4J1t CO34aHNS COBEPLLEHHBLIX TEXHUYECKMX
CUCTEM W YCTPOICTB MO aHaNornm C XXMBbIMK cucTeMamu. MpUHLMNbI U NPUMEpBI
MCNOMb30BaHNSA B XO3ANCTBEHHOW AeATENIbHOCTU NtoAei MOPho-(hyHKLUMOHAbHbIX
4epT OpraHM3aLnmn PaCTEHNI U XXNBOTHBbIX.

CamocTosTeNbHasa paboTa

«[leMoHCTpaumm Mogenu cknagyaToi CTPYKTYpbl, MCNONb3YeEMOI B
CTPOUTENLCTBE.

«Tpy6uaTble CTPYKTYPbl B XXNBOV NPUPOAE U B TEXHUKE.



«A3poaNHaAMNYeCKMe 1 TMAPOAMHAMUYECKIE YCTPOICTBA B XXMBOW NPUPOAE U B

TEXHUKE.

3. TEMATUYECKOE INMNJ1AHNPOBAHNWE

Nen/n Pasgen, Tema Konunyectso
4yacos
BeegeHue (2 yaca).
1 OObBEKT M3yYeHUst B1ONOTNN — XMBas NPUPOAaA. 1
2 3HayeHne G1oIornm NP OCBOEHUN MPOMECCUIA U 1
crewmanbHOCTeN cpefHero npoMeccnoHaIbHOro

06pa3oBaHus.
Pa3gen 1 YdeHue o KneTke (31 yac).
3 XuMmnyeckasa opraHm3aLmsa KNeTku. 1

4-5 KneTka- aneMeHTapHas »Kneas cMCTeMa M OCHOBHas 2

CTPYKTYPHO-(PYHKLIMOHAIbHAS eJUHMLIA BCEX XMBbIX

OpraH13mos.
6-7 YKU3HEHHbBIN LMK KNETKN. 2
8-9 OpraHuyeckune 1 HeopraHMYeckue BelLLLeCcTBa KNeTkn 2

N YKNBbIX OPraHn3Mos.
10 KoHTponbHas pabota B (hopme Tecta Nel, no Teme: 1

«XUMNYECKas opraHm3aLma KNeTKmn»

n AHasIM3 KOHTPO/IbHOW paboThl. 1
12-13  CTpoeHune 1 OYyHKLMM KIETKN. 2
14-15  TpoKapuoTUYeCKME U YKapNoTUUECKNE KETKW. 2
16-17 Liutonnasma n KneToyHas memopaHa. OpraHomapbl 2

KNETKW.



18-19

20-21

22

23

24

25-26

27

28-29
30-31

32

33

MpakTnyeckoe 3aHATUE Nel. « HabnrogeHme KNeTok
PacTeHMI N XXNBOTHbLIX MOL MUKPOCKOMOM Ha

roTOBbLIX MUKPOMpPEnapaTax, Nx ornncaHne».

O6MeH BELLECTB U NPEBPaLLEeHNe IHEPTUN B KNETKE.

[MNacTUYECKUIA 1N IHEPTETUYECKNIA OOMEH.

CTtpoeHure 1 pyHKumn xpomocoM. AHK — HocuTtenb

HacneCTBEHHOW MH(opMaLmK.

Pennukaumsa OHK. MeH. MeHeTUYeCKMIA Ko,

BuocuHTes 6enka.

YKU3HEHHbIN UMK KNeTKN. KNeTkn un nx
pa3Hoobpasne B MHOIOK/IETOYHOM OpraHu3Me.
MpakTnyeckoe 3aHATME No2. «[1pUroToBeHe K

onmcaHne MMUKpPONpPenapartoB KNETOK paCTean7|».

KnetouyHas Teopus CTPOEHNA opraHu3MoB.

MwuT03. LINTOKMNHes.

MpakTnyeckoe 3aHATME Ne3. «CpaBHEHME CTPOeHUS
K/IETOK PacTEHWNIA U XXMBOTHBIX MO FOTOBbIM

MUKponpenapaTamy.

KoHTponbHas pabota Ne2, B hopme TecTa. o Teme:
«CTpoeHme KNeTKn».

AHaNN3 KOHTPO/IbHOW PaboThl.

CamocTosATeNlbHas paboTa ( 16 yacos)



1.1 MoAroToBKa K YCTHOMY UK NMMCbMEHHOMY ONpPOoCy Mo 12
YUYeOHNKY, KOHCMEKTaM UM IHTEPHET pecypcam
1.2. Pethepat. Tema Ha BbIGOp 00y4atoLLerocs. 4

Pasgen 2. OpraHunsm. PasMHOXeHMe U MHANBUAYaIbHOE pa3BUTHE

opraHu3moB (23 yaca).

34 OpraHn3m — efvHoe Lenoe. MHoroobpasue 1
OpraHv3mos.

35 Pa3aMHOXKeHMe — BaXKHeliLLee CBOMCTBO YKMBbIX 1
OpraH”3mos.

36 [MonoBoe 1 6ecnonoe pasmMHOXEHME. 1

37 Mei103. 1

38 O6pasoBaHue MosoBbIX K/IETOK 1 OM/I040TBOPEHNE. 1

39 AMOpPMOHanbHbIN 3Tan OHTOreHesa. 1

40 OCHOBHbIE CTaauny 3MOPMOHANIbHOIO Pa3BUTKS. 1

41 CX0ACTBO 3apo/blLLeit NpeacTaBUTeNen pasHbIX 1

rPynmn no3BOHOYHbIX KakK CBUAETENbCTBO UX
3BOJIOLIMOHHOIO POACTBA.
42 [MPUYUHBLI HapYLLEHWIA B pa3BUTMIN OPraH13MOB. 1
42-44  TlpakTu4yeckoe 3aHATME Ne 4. «BbisiBneHue v 2
OnuncaHve NPU3HaKoB CXOACTBA 3apO/blLLeit YenoBeka
N ApYruX NO3BOHOYHbLIX KaK A0Ka3aTeNbCTBO UX

IBOJ/TOLUMOHHOIO poacTBa».

45-46  KoHTponbHasa pabota Ne 3, B hopme TecTa Mo TeMe: 1
«Pa3MHOXeHNe opraHu3MoB. Meio3.»
47 AHann3 KOHTPO/IbHOW PaboThl 1

48 PenpoayKTnsHoe 340poBbe. [1ocneacTsns BAUAHUA 1



/1IKOronsd, HUKOTUHa, HapKOTUYECKNX BELLECTB,

3arpAasHeHnAa cpeibl Ha pa3BUTE YENOBEKaA.

49 MHoroob6pasune opraH13moB. 1

50 OO6MeH BeLLIECTB 1 NPeBPALLIEHME S3HEPTUN B KIETKE. 1
POTOCKHTES.

51-52  [leneHuvie KNeTku. 2
MwuTo3.

53 OnnofoTBOPEHNE Y PaCTEHMIA. 1

o4 VHavBnayansHoe passuTme opraHmsma. 1

99 Tunbl NOCT3MOPUOHA/ILHOTO Pa3BUTUSA XXUBOTHBIX. 1

56 KoHTponbHas paboTta Ne 4, B popme TecTa rno Teme: 1

«HamBMAayanbHOe pa3BUTME YenoBeKa.»
57 AHann3 KOHTPO/IbHOW paboTbl 1
CamocTosiTenbHast pabota 12 yacos
2.1. NoAroToBKa K yCTHOMY WM/ NMUCbMEHHOMY ONpocy Mo 8
YUebHNKY, KOHCMEKTaM U IHTEPHET pecypcam
2.2. CocTaBneHue Kpoccsopga. OpraHmam. PasMHOXeHWe n 4
NHAMBUAYaIbHOE Pa3BUTNE OPraHn3moB.

Pa3gen 3. OCHOBbI FreHeTUKN U cenekunm (43 yaca).

58-59  [eHeTMKa — HayKa 0 3aKOHOMEPHOCTSX 2

HacnegCcTtBeHHOCTU N USMEHYNBOCTU OPraHN3MOB.



60-61

62
63-64
65-66
67
68-69
70-72

73

4
75

16-77

78

79
80-81

82
83

84-85

. MeHAeNb — OCHOBOMOJIOXHUK FeHETUKMN.

["'eHeTMYecKaa TepMUHOMOTNSA N CUMBONKA.

3aKOHbI reHeTUKK, ycTaHoBNeHHbIe . MeHgenem.
MoHornépuaHoe 1 AUrnopuaHoOe CKpeLLmBaHme.
XpOMOCOMHasi TeOpUA Hac/eACTBEHHOCTH.

"eHeTuKa nona. CuenneHHoe ¢ NosaoM HacnefoBaHue.
3HayeHve reHeTUKN NS CeflekUmMm U MeguUnHbL.
MpakTnyeckoe 3aHATME No5 «CocTaBneHue
MPOCTENLLNX CXEM MOHOTUMOPUAHOIO U AUTNMOPUAHOTO

CKpeLUnBaHUA».

KoHTponbHas pabota Ne 5 B (hbopme TecTa Nno Teme:
«3aKOHbI FeHETUKM, YCTaHOBMEHHbIe . MeHaenem».
AHann3 KOHTPO/IbHOW PaboThl

HacneicTBeHHas, UM reHOTUMNNYECKaS,
N3MEHUYMBOCTb.

MoanmKaumoHHas, Ui HeHacneACTBEHHaS,

N3MEHYMBOCTb. [ eHETMKa YesloBeKa.

[MpakTnyeckoe 3aHATME Ne 6 «AHann3
(heHOTMNUYECKON N3MEHUMBOCTU».

["eHeTMKa YenoBeka.

[MpakTnyeckoe 3aHATHE Ne 7 «PelleHne reHeTUYECKUX
3afau».

["'eHeTUKa 1 MeguUMHa.

MartepuanbHble OCHOBbI HAaC/1e4CTBEHHOCTU U
N3MEHUYMBOCTH.

["eHeTMKa 1 3BOMOLUMOHHasa Teopua. [eHeTuKa

W N R, NN R



86

87
88-89

90

91-92

93-94

95

96

97-98

99

nonynsumm.

KoHTponbHas pabota Ne 6, B popme TecTa rno TeMe:
«3aKOHOMEPHOCTN N3MEHUYMBOCTU.

AHann3 KOHTPO/IbHON PaboTbl

O/fiomaLlHMBaHWe XXUBOTHbIX 1 BblpalLiiBaHNe
KyNbTYPHbIX PaCTeHWI1 — Haya/lbHble 3Tanbl
Cenlekumn.

YueHue H.. BaBnnoBa 0 LleHTpax MHOroobpasus
N NPOUCXOXKAEHUS KYNIbTYPHbLIX PacTeHWIA.
OCHOBHble MeTO/bl CeNlekummn: rmépuansanms

N MCKYCCTBEHHbIA OTOOP.

OCHOBHble [OCTMXKEHMSI COBPEMEHHOW CeNeKLMm
KY/IbTYPHbIX PACTEHW, JOMALLHUX XXMBOTHBIX U

MNUKPOOPraHM3mMoB.

MpakTuueckoe 3aHATME Ne 8. «BbifiBNeHNe MyTareHoB
B OKPY>KatoLLeli cpefie ¥ KOCBEHHAs OLieHKa

BO3MOX>XHOI0 X BJIMAHNA Ha OPraHn3m»».

BuoTexHonorus, ee AOCTUXEHUS U NEPCreKTUBbI
pasBUTHA.

JTN4YecKme acnekTbl

HEKOTOPbIX AOCTUXXEHUI B BUOTEXHOMOTMMN.
KnoHnpoBaHMe XXMBOTHbIX (NPo6/ieMbl KTOHUPOBaHUSA

4esioBeka).

KoHTponbHas pabota Ne 7, B popme TecTa rno Teme:

«OCHOBBI CENEKLIMI PAaCTEHWIA, YXMBOTHbIX W



MUKPOOPraHn3mMOoB. ».
100 AHann3 KOHTPO/IbHOW paboTbl 1
CamocTosiTeNibHast paboTa ( 22 yaca)
3.1. NMoAroToBKa K yCTHOMY W/ NMUCbMEHHOMY OMNpocy Mo 12
YUeOHNKY, KOHCMEKTaM U IHTEPHET pecypcam
3.2. NiccnepoBaHue. Tema Ha BbIG0P 06y4atoLLerocs. 10
Pasgen 4. NpouncxoxxaeHe 1 pasBUTUE XXN3HM Ha 3emM/ie. IBOJTOLMOHHOE

yyeHue (43 vaca).

101- ['MNoTe3bl NPOUCXOXKAEHNS XKU3HN. 2
102
103-  VI3yyeHue OCHOBHbIX 3aKOHOMEPHOCTEM 2

104 BO3HMKHOBEHMA, PasBUTUA U
CYLLIeCTBOBaHUA XXN3HW Ha 3eMre.
105-  YcnoXkHeHue XUBbIX OpraH“3mMoB B npouecce 2

106 3BO/IIOLMMN.

107-  MHoroob6pasue XnBoro mupa Ha 3emsne u 2

108 COBpEMeHHasa ero opraHusaums.

109 KoHTposnbHas pabota Ne 8, B hopme TecTa no Teme: 1
«[poncxoxaeHve 1 HadyaslbHble 3Tanbl PasBUTUA

YXN3HW Ha 3emnie».

110 AHa/IM3 KOHTPO/IbHOW pPaboThl 1
111-  3HadveHme paboT K.JInHHes, XK.b./lamapka 2
112 B pa3BUTUM 3BONIFOLMOHHbIX MAei B Bruonoruu.

113-  3BO/OLUMOHHOE YyyeHue Y. JapsuHa. 2
114

115-  EcTecTBeHHbI 0T60P. PONb 3BOMOLMOHHOIO yyeHuss 2



116

117-
118

119

120
121-
122
123-
124
125-
126
127-
128

129-
130
131-
132

133

134-

135

136

B (DOPMUPOBAHUM COBPEMEHHOI eCTECTBEHHO-

Hay4HOI KapTUHbI MUpa.

[MpakTnyeckoe 3aHATME Ne 9. «OnuncaHne ocobein

O/IHOTO BKJa NO MOP(ONIOrMYECKOMY KPUTEPULIOD.

KoHTponbHas pabota Ne 9, B hopme TecTa rno Teme:
«cTOpUS Pa3BUTUNA 3BONKOLMOHHBIX NAEN.
AHann3 KOHTPO/IbHOW PaboThl.

KoHuenums Buaa, ero kputepun. Monynauma —
CTPYKTYpHaa eAnHMLA BMAA U 3BONHOLUN

[BMXYLLIME CUMbI 3BONOLNMN.

CunHTETMYeCKan Teopua 3sonoLMu. MUKPO3IBONOLMA.

Mukpoagontoums. CoBpeMeHHble NpeacTaB/eHNs 0
BngoobpasosaHum (C. C. Yetsepukos, V. W.
LLImanbrayseH).

MakposBontouys. [10Ka3aTenbCTBa 3BO/OLMN.

CoxpaHeHue 61o0rnyeckoro MHOroo6pasus Kak
OCHOBA YCTONUMBOCTU GrOCHEPbI 1 MPOrPECCUMBHOTO
ee pasBUTKS.

MpUYMHBI BEIMMPAHUS BU/0B.

OCHOBHbIE HarpaBNeHNst 3BONMHOLMOHHOIO NPOrpecca.

Buonornyecknii nporpecc 1 6UONOrMYeCKniA perpecc.

KpuTepun Buga. CTpyKTypa nonynsyum.



137-  AfanTuBHble 0COOEHHOCTM OpraH1M3MOoB, KX

138 OTHOCUTENbHBbIN XapakTep.

139-  TpakTtunyeckoe 3aHaTME Ne 10. «[MpucnocobneHune
140 OpraHn3MoB K pa3HblM cpegam 06uTaHus (BOAHON,

Ha3eMHO-BO3/YLLIHOM, MOYBEHHOIA)».

141 AJanTnBHbIE 0COGEHHOCTN OPraHNU3mMoB, X

OTHOCUTE/bHbIi XapakTep.

142 KoHTposnbHas pabota Ne 10, B hopme TecTa rno Teme:

«MWKPO3BO/OLNA 1N MAKPO3IBOJTHOLUA.»
143 AHaNN3 KOHTPO/ILHOW PaboThl.
CamocTosTeNlbHas paboTa (22 yaca).
4.1. T'loaroTtoBKa K yCTHOMY WU/M MUCbMEHHOMY ONpPOCY Mo
y4ebHMKY, KOHCNeKTam 1an VIHTepHeT pecypcam
4.2. MNpe3eHTayms. CoobLyeHve. Tema Ha BbI6op
obyyatoLLerocs.

Pasgen 5. MNMpowncxoxaeHne vyenoseka (20 vacos).

144-  AHTponoreHes.

145

146-  3BonOUNSA NPUMATOB.

147

148- CoBpeMeHHbIe T1MoTe3bl 0 NPOUCXOXKAEHUN

149 YenoBeKa.
150-  [lokasaTenbCTBa POACTBA YesioBeKa C
151 M1IEKOMUTAOLLIMMW XKNBOTHLIMMW.

152- JTanbl 3BOMHOLMM YenoBeka.

12

10



153

154-  TlpakTnyeckoe 3aHATME Ne 11. «AHaNN3 1 OLEHKa

155 Pa3/INYHbIX TUMOTE3 O NPONUCXOXAEHUN YENTOBEKAY.

156 KoHTposnbHas pabota Ne 11, B hopme TecTa Mo Teme:
«AHTpOMNoreHes».

157 AHasIM3 KOHTPO/IbHOW paboThl.

158 Uenoseyeckune pachbl.

159-  PopcTBO 1 eANHCTBO NMPOUCXOXKAEHMUA YEN0BEYECKNX

160 pac.

161 KpuTurka pacusma.

162 KoHTposnbHas paboTta Ne 12, B hopme TecTa Mo Teme:
«[TponcxoxaeHne YenoBeKa».

163 AHann3 KOHTPO/IbHOW PaboThl.

CamocTosTesibHas pabota (10 yacos).

5.1. MNoaroToBKa K YCTHOMY WX NUCbMEHHOMY OMpocy Mo

y4ebHMKY, KOHCNeKTam 1an VIHTepHET pecypcam

5.2. 2 CoobuieHuns. Tema Ha BbI6Op npernojasartens .

Pa3gen 6. OcHoBbI 3KoN0rnn (36 Yacos).

164 JKonornyeckme aktopbl, UX 3HAYEHNE B XKN3HU
OpraH13mos.

165 JKOMOrMyecKme CUCTeMbl.

166 Bugosas 1 NpoCcTpaHCTBEHHAs CTPYKTYpa IKOCUCTEM.

167 [MnLLeBble CBA3KM, KPYrOBOPOT BELLECTB U
npespaLLeHne 3Heprum B IKOCUCTEMAX.

168 Me>XXB1oBble B3aMOOTHOLLIEHNSA B 3KOCUCTEME:
KOHKYPEeHUMS, CMMOMO3, XULLHNYECTBO, NapasnTu3M.

169 MpakTnyeckoe 3aHATNE No 12. «CocTaB/ieHME CXeM

nepegayvyn BeWeECTB 1 aHeprnn no uenam nnTaHnUA B



170

171

172-
173

174

175
176
177
178-
179
180-
181
182

183

184
185-
186
187

MPUPOAHOI 3KOCUCTEME W B arpoLIEHO3e.

[MPUYNHBI YCTOMUYMBOCTIN N CMEHbI 3KOCUCTEM.
CyKueccum.

ICKyCCTBEHHbIE COOB6LLECTBA — arpo3aKOCUCTEMbI U
YP603KOCUCTEMBI.

MpakTnyeckoe 3aHATNE Ne 13. CpaBHUTe/IbHOE
ornuncaHme 0fHON N3 eCTECTBEHHBIX NMPUPOAHbIX
cuctem (Hanpumep, fieca) U Kakom-H1byab

arpoakocucTemsbl (Harnpumep, NLeHWYHOro nons).

KoHTponbHas pabota Ne 13, B hopmMe TecTa Mo TEME:
«3JKOMOrMYECKNe CUCTEMbI».

AHaIM3 KOHTPO/IbHOW paboThl.

Buocgepa — rnobanbHas akocucTeMa.

YueHue B. . BepHafckoro o buocgepe.

Ponb XuBbIX OpraH13moB B 6uochepe. briomacca.

KpyroBopoT BaXKHEMLLUNX GUOreHHbIX 3/1eMeHTOB (Ha

npumepe yrnepofa, asota v ap.) B bmocdepe.

MpakTnyeckoe 3aHATME Ne 13. «OnucaHme n

MPaKTUYECKOE CO3/aHNE NCKYCCTBEHHOW 3KOCKUCTEMBI

(NPecHOBOAHbIV akBapuym)s».

KoHTponbHas pabota Ne 14, B hopme TecTa Mo TeME:
«burocepa — rnobanbHas aKocucTema.».

AHaNN3 KOHTPO/IbHOW PaboThl.

Buocepa n yenosek. ViameHeHus B 6roctepe.

MocneacTBus AeSTENBHOCTY YeNoBeKa B

N 2 R e

1



OKpY>KatoLLLen cpefe.

188-  'nobanbHble 3KONOrnyeckmne NpobiemMbl U NyTN UX

189 peLleHuns.

190-  lMpakTtnyeckoe 3aHATME No 14. «OnuncaHue

191 aHTPOMOreHHbIX M3MEHEHWNI B ECTECTBEHHbIX
MPUPOAHbLIX NaHALagTax CBOei MECTHOCTU,

192-  2Konorusa Kak TeopeTnyeckas 0CHOBa paunoHabHOro

193 NMPUPOLONO0/b30BaHNA 1 OXPaHbl MPUPOAbI.
Hoocepa.

194 [MpaBunia NoOBeAEHWA NIOLEN B OKPYXKatoLLen
NPUPOAHOIA cpeae.

195 BepexxHoe OTHOLLUEHMe K G1OI0rMyYeckM 06beKTam
(pacTeHWsAM M XKMBOTHbIM M UX COOBLLECTBAM) U KX
OXpaHa.

196-  lMpakTtnyeckoe 3aHATME No 15. «PeLleHune

197 3KONMOrMYecKmx 3atau».

198 KoHTposnbHas pabota Ne 15, B hopme TecTa Mo Teme:
«AHTPOMOreHHbIe (PaKTOPbI».

199 AHann3 KOHTPO/IbHOW PaboTbl

CamocTosTe/bHas pabota (18 yacos).

6.1 MNoaroToBKa K yCTHOMY WX NMUCbMEHHOMY OMpOocCy Mo

y4ebHMKY, KOHCNeKTam 1an VIHTepHET pecypcam

6.2 MpoekT. Tema Ha BbIGOp 00yyatoLLerocs.

Pa3gen 7. buoHuka (9 yacos) .

200-  BMOHMKa KaK OAHO U3 Harpas/ieHNiA 61uonornm un
201 KNOEPHETMKMN.
102-  PaccmoTpeHme 6UOHMKON 0COBEHHOCTEN MOpPo-

203 (P13M0NOrNYEeCKON OpraHn3aLnm XnBbIX OpraHU3MOoB.



204 icnonb30BaHMA XXMBbIX OpPraHU3MOoB 415 CO34aHuS
COBEPLLEHHBLIX TEXHUYECKMX CUCTEM M YCTPOCTB MO
aHaIornn € XXMBbIMK CUCTEMAMM.

205-  TpuHUMNbI 1 NPUMEpPbI UCNO/b30BaHMS B

206 X03AUCTBEHHOWN AeATENbHOCTM NtoAein Mopdo-
(hYHKUMOHa/IbHBIX YePT OpraHu3aLmMmn pacTeHnin 1
YKMBOTHbIX.

CamocTosiTenibHast paboTa (5 yacos).

7.1. MNoaroToBKa K YCTHOMY WX NUCbMEHHOMY OMpocy Mo

y4ebHMKY, KOHCNeKTam nnn VIHTepHET pecypcam

7.2. Pedhepat, Tema Ha BbIOOp 06y4atoLLerocs.

207 AnddepeHUMPOBaHHbIN 3a4eT



