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HOACHUTEJBbHAA 3AIIUCKA

PabGouas nporpaMmmMa 1o 0H0JIOTHMH COCTABJICHA HA OCHOBE:
1. ®enepanbHOTO KOMIOHEHTAa ['OCYyIapCTBEHHOTO CTaHIApTa OCHOBHOTO 00IIero oopa3oBaHusi (YTBEpKIEeH mpukazoM MwunHOOpa3zoBanus Poccum «O06
YTBEPXKICHUH (PelIepaIbHOro KOMIOHEHTA TOCYIapCTBEHHBIX CTAHJAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO OOMIETO M CpeaHero (MOJIHOTo) obmero oopaso-
BaHus» 0T 5 maprta 2004 r. Ne 1089)
2. IlpumepHO#t IporpaMMbl 10 OMOJIOTUH CpeHero (MoJHOro) obuiero ooOpa3zoBaHus - Npo@uiIbHbI ypoBeHb (COOPHUK HOPMATUBHBIX TOKYMEHTOB. bro-
norust. DeepaabHBI KOMIOHEHT TOCYAapCTBEHHOTO cTanAapTa. [lpumepHbie porpaMMel mo 6uosorun. - M.: Jlpoda, 2012)
3. TIporpammsl cpenHero (oaHOT0) obmrero obpa3oanus mo owosoruu 10-11 kimacc. Yrnyonenusiid ypoBeHb. ABTop 3axapoB b.b. (Paboune mporpam-
mbL.buosnorus. 10-11 kinaceel: yueOHO-MeToanueckoe nocooue — M.: «JIpoda» 2021).
4. Y4eOHOro MjaaHa IIKOJbI.

Ceronnss Ouosorusi - Haubosnee OypHO pa3BHBarouiasicss o0JacTh €CTECTBO3HAHMs. PeBONIOLMOHHBIE WM3MEHEHHS] B MHPONOHWMAHUU yYEHBIX-
€CTECTBEHHHKOB, MPOU30MIeAIIe B cepeauHe XX B., ObUIM 00YCIIOBIEHBI OTKPHITUSIMU B MOJICKYJISIPHOM M KJIIETOYHON OMOJIOTHH, TEHETHKE, YKOJOTHH. 3a
NOJIBeKa OMOJIOTHs MpeBpaTHIach U3 ONMUCATEbHONW HAyKHU B aHAJTMTUYECKYIO, MEIOIIYI0 MHOTOYHCIICHHbIE TIPUKJIaIHbIe OTpaciu. buojgoruueckue 3HaHUSA
JeKaT B OCHOBE Pa3BUTHUS MEJUIMHBL, (apMaKoJIOTHUYECKON U MUKPOOHOIOIMYECKON MPOMBIIIICHHOCTH, CEILCKOTO M JIECHOTO XO35HCTBA, MUIEBON U TIe-
pepabaThIBaroIIel MPOMBIIUIEHHOCTH, CUCTEMBI OXpaHbl OKPY>KaloIlel Cpeibl.

Kypc 6uonoruu B 10-11 knaccax Ha npopuIbHOM YPOBHE HaIlpaBiieH Ha (POPMUPOBAHUE Y YUALIUXCS LIEIOCTHOM CUCTEMBI 3HAHUH O *KUBOU MPUPOJIE, €€
CHUCTEMHOW OpTraHU3aIliH U 3BOJIOIHH, TIOATOMY MPOTrpaMMa BKIIIOYAET CBEIEHHUS 00 OOMIMX OMOJOTHYECKHX 3aKOHOMEPHOCTSIX, MPOSBISIFOIINXCS HA pa3-
HBIX YPOBHSX OpraHM3alMU KUBOU MpHupoabl. Ha npoduiabHOM ypoBHE yuariuecs: TOJKHbI OCBOMTh 3HAHUS U YMEHHsI, COCTABIIAIOLINE JOCTATOUHYIO 0a3y
JUId TIpoJIoJKeHus: oOpa3oBaHus B BY3e, obecneunBaromiye KyiabTypy MOBEIEHHUs B MPUPOJIE, TPOBEACHU U 0hopMiIeHHsT OMOJIOrMUECKUX HCCiel0BaHui,
3HAYUMBIX JJIs1 Oyayiiero Ouosora.

B paboueii mporpamMMe Haluid OTpaKeHHUE LeJU M 32424 U3Y4Y€HUs OMOJIOTUHU Ha CTYIIEHH CPEAHEro (ITOJIHOT0) 00111ero o0pa3oBaHusl, U3JI0KEHHbIE B
HOSICHUTENbHOH 3anucke K [IpumepHoiil nporpamme no 6uosnoruu (mpouiIbHbBIN YpOBEHbD):
* OCBOEHHeE CHCTEeMbl OMOJIOTHYECKHX 3HAHUI: OCHOBHBIX OMOJOIMYECKUX TEOPHUil, el U MPUHILIUIIOB, JIEKAIIUX B OCHOBE COBPEMEHHON Hay4YHOH KapTu-
Hbl MHPA; O CTPOSHUH, MHOT000pa3ul U 0OCOOEHHOCTIX OMocucTeM (KJIETKa, OpraHu3M, MOMYIALUs, BUA, OMOreoeHo3, Ornocdepa); 0 BBLAAIO LIUXCS OHOIIO-
IMYECKUX OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTMYECKOH HayKe;



* 03HAKOMJIEHHE C METOJIaMH ITO3HAHHS MTPHPOJIBI: UCCIICOBATEIIECKUMU METOAAMU OMOIOTHIECKIX HAYK (I[UTOJIOTHH, TE€HETHKH, CEJIeKIINU, OMOTEXHOJIO-
THH, SKOJIOTUH); METOJIaMU CaMOCTOSITEIIbHOTO MPOBEACHUSI OMOJIOTMUYECKUX HCCIICAOBAHUN (HAOOACHHS, N3MEPEHNE, SKCIIEPUMEHT, MO ICTHPOBAHUE) H
IpaMOTHOTO O(OPMIICHHS MOTYYCHHBIX PE3yJIbTaTOB; B3AUMOCBS3bIO PA3BUTHSI METOJIOB U TEOPETUUECKUX 00001IIeHNI B OMOIOTHYECKOM HAyKe;

* OBJIAJIeHHEe YMEHUSIMU: CAMOCTOATEIHbHO HAXOAUTh, aHATH3UPOBATH U UCTOIH30BATh OMOIOTHYECKYI0 HH(POPMAIINIO; TIOJIH30BATHCS OMOJIOTUYECKON Tep-
MUHOJIOTHEH U CUMBOJIMKOMN; YCTaHABIIMBAThH CBSI3b MEXKY Pa3BUTHUEM OMOJIOTUU M COLIMATBbHO-3KOHOMUYECKUMHU M HKOJIOITMYECKUMU MpobOIeMamMu YesioBe-
YeCcTBa; OLIEHUBATH MOCIECTBHSI CBOCH NEATEIBHOCTH 110 OTHOIICHHUIO K OKpY’Karollel cpesie, COOCTBEHHOMY 37J0pOBbIO; 000CHOBBIBAThH U COOJIIOIaTh MEPHI
npodunakTuky 3a0oneBannii 1 BUY-undexum, npasuia moBegaeHUs B Ipupoae U odecneueHnst 6e30MacHOCTH COOCTBEHHON JKU3HEACATEIBHOCTH B Upe3-
BBIYAIHBIX CUTYalUAX MPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa; XapaKTepr30BaTh COBPEMEHHBIE HAYUYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

* pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH B Mpoliecce: 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMHU U CO-
BPEMEHHBIMU HCCIIEIOBAHUAMH B OMOJIOTMUECKON HayKe, pelIaeMbIMU €10 MpoOIeMaMH, METOI0JIOTHEN OMOIOTMYECKOT0 UCCIIEIOBAHMS; IPOBEICHUS DKC-
NEPUMEHTAJIBHBIX UCCIIEI0BAHUMN, pelIeHUs OMOIOTHYECKUX 3a/1a4, MOACTUPOBAHUS OMOIOTHYECKUX O0OBEKTOB U MPOIECCOB;

* BOCHHTaHHe: YOEKICHHOCTH B MO3HABAEMOCTH >KUBOM MPUPOJBI, CIOKHOCTU M CAMOLEHHOCTU H3HU KaK OCHOBBI OOIIEUYETIOBEYECKUX HPABCTBEHHBIX
[IEHHOCTEW M PallMOHAILHOTO TPUPOIOTIONB30BaHUS;

* npuodpeTeHHe KOMIIETEHTHOCTH B PAIlMOHAIILHOM IPUPOAONOIB30BAHNY (COOIIOICHNE TIPAaBUIT TOBEJICHHS B IPUPO/JIE, COXPAHEHUs pABHOBECHS B DKOCH-
CcTeMaX, OXpaHbl BHJIOB, IKOCHCTEM, Onochephl) U COXpaHEHUH COOCTBEHHOTO 3/I0POBBs (CoOmoAcHue Mep podunakTuku 3a00IeBaHmi, oOecrieueHue 6e3-
OTIaCHOCTH KU3HEESATEILHOCTH B UPE3BbIUANHBIX CUTYaLUAX MPUPOJIHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHUs OMOJIOTUYECKUX 3HAHUN
Y YMEHUN B IOBCEIHEBHOM KU3HU.

Kypc Ouonoruu Ha ctyneHu cpeHero (IojgHoro) ooimero oopasoBanus Ha MPOoPUILHOM YPOBHE HarpaBjieH Ha (OPMUPOBAHUE Y YYAIIMXCS LIEJIOCTHOM CH-
CTEMBI 3HAHUH O KUBOW MPHUPOJIE, €€ CUCTEMHOW OpraHU3alK U 3BOJIONNH, TIOITOMY IPOTpaMMa BKJIIOYAET CBEeIEHUS 00 00X OMOJOTHYECKUX 3aKOHO-
MEPHOCTSIX, MPOSBIISIOMINXCS HAa Pa3HBIX YPOBHAX OpPTaHU3aLUM KUBOM MpHupobl. OCHOBY 0TOOpa cofepkaHus Ha NPOPHIEHOM YPOBHE COCTABIISICT 3HAHU-
CIEHTPUUYECKUI MOAX0JI, B COOTBETCTBUH C KOTOPHIM yYalecs JTOJDKHBI OCBOUTh 3HAHHUSA M YMEHHS, COCTABIISIOIINE JOCTATOUHYIO 0a3y A PO TOJKESHHUS
oOpazoBanus B BY3e, obecnieunBaroniye KyiabTypy MOBEIEHUS B IPUPOJIE, TPOBEIEHUS U OpopMIIeHHsT OUOIOTMYECKUX UCCIIETOBAHHUM, 3HAUUMBIX IS OY-
nymero ouonora. OCHOBY CTPYKTYPUPOBaHUS COJEpKaHUs Kypca OHOJIOrMH B cTapileil IKosie Ha Tpo(dUIbHOM YPOBHE COCTAaBISIIOT BEIYIIUE CUCTEMOOO-
pasyromye uiaeu — OTINIUTENIbHbIE 0COOCHHOCTH XKHBOW TPUPOJIBI, €€ YPOBHEBAsi OPraHU3aINs M SBOJIONUS, B COOTBETCTBUU C KOTOPHIMH BBIJICIICHBI CO-
JepKaTebHble TMHUU Kypca: buonorus kak Hayka. MeTtoasl HayuHoro no3Hanus; Knetka; Opranusm; Bum; OxocucteMsl.

[TpuHLIUITEI 0TOOPA OCHOBHOTO U JIOTIOJHUTEIHHOTO COACPKAHUS B padOuyro MPOrpaMMy CBs3aHbl C MIPEEMCTBEHHOCTHIO IIeNieil 00pa3oBaHus Ha Pa3IMUHbIX
CTYIICHSAX W YPOBHSAX OOYYCHHS, JIOTHKOW BHYTPHIIPEAMETHBIX CBSI3CH, a TAK)KE BO3PACTHBIMH OCOOCHHOCTSAMH pa3BHTHs ydamuxcs. [Ipu paspaboTke mpo-
IPaMMBI YYHTHIBATHCH MEXKIPEIMETHBIC CBs3HU. )i Kypca OMOJIOTHH OCOOCHHO Ba)KHBI MEKITPEIMETHBIC CBS3U ¢ Kypcamu (PH3UKH, XUMUHU U reorpadum,
MOCKOJIbKY B OCHOBE MHOTHX OHMOJIOTHUECKHX MPOIIECCOB U SIBJICHHI JICKAT (PU3NKO-XUMHUYECKHUE TIPOIECCHI U SIBICHHS, a OOIBIIMHCTBO 00IIe0noIornde-
CKHUX TEOPETHUYECKHUX MOHSATUI MEXIPEIMETHBI 10 CBOEH CyImHOCTH. B crapiieil mpouiibHOM MIKOJe MPOCISKUBAOTCS KaK BEPTHUKAIbHBIE (MEXIY CTyIe-



HsIMU 00pa3oBaHUsl), TaK U TOPU3OHTAJIbHBIE (HA OHOW CTYNEHU O0yUeHus) MEXIIPEAMETHbIE CBS3U Kypca OMOJIOTHUH C IPYTUMHU KypcaMy - (PU3UKHU, XUMUH,
reorpadum.

TpebGoBanus Ha MPOPUIBHOM YPOBHE HAMPABICHBI HA PEAIU3AlHIO AEITeIbHOCTHOTO, MPAKTUKO-OPUEHTUPOBAHHOTO M JINYHOCTHO-OPUEHTUPOBAHHOTO TIOI-
XOJIOB: OBJIQJICHUE COJIEp:KaHUEeM, 3HAUUMBIM JUIsl IPOJOJKEHHsI 00pa3oBaHus B cpepe OMONIOrHUecKUX HayK, OCBOGHUE YJAIlUMUCSA WHTEIUICKTyaIbHOU U
MPAKTUYECKON NIEeATENbHOCTH; OBJIaJeHUE OMOJOTMYECKUMH METOJaMHU HccienoBaHui. J[ns peanuzanuu yka3zaHHBIX MOJXOJO0B, BKIIOUEHHBIE B pabouyro
nporpaMMy TpeOOBaHHS K YPOBHIO MOJATOTOBKH C(POPMYITHPOBAHBI B IeITEILHOCTHOM dopme. [Ipuopureramu i1 yaeOHoTo npenamera «buonorus» Ha CTy-
MIEHU cpeHero (TOJTHOro) o0Iero oopa3oBanus Ha MPO(HILHOM YPOBHE SIBIISIOTCS YMEHUsSI, OCHOBAaHHbBIE HA 00JIee CIOXKHBIX BUIAX JCITEILHOCTH, B TOM
YrCIie TBOPUYECKOW: OOBSICHSTh, YCTAHABIIMBATH B3aMMOCBS3H, PEIIaTh 3a/1a4d, COCTABISATh CXEMBbI, ONUCHIBATh, BBISBISATH, HCCIIEI0BATh, CPABHUBATH, AHAIH-
3UpOBATh U OIIEHUBATh, OCYIIECTBIISITh CAMOCTOATEIbHBINA MOUCK OHOIOrHueckoi nHpopmaluu. Vcrnonp3oBanue NpuoOPETEHHBIX 3HAHUN U YMEHUH B MpaK-
TUYECKON JIeATEIbHOCTU U MOBCEAHEBHON JKU3HU MOJpa3yMeBaeT TpeOOoBaHUs, BBIXOIAIINE 32 paMKU Y4eOHOTO MpoLecca U HalleJIeHHbIE Ha pellleHue pas-
HOOOpPa3HBIX JKU3HEHHBIX 3a/1a4.

YueOHO-MeTOONYEeCKHH KOMILTEKT. B coctaB YMK BxogsT:

1. 3axapoB B.b. buonorus. O6mas ouonorus. [lpodunsueiit yposens. 10 ki1.: yaed.1s 00meodpa3oBaTenbHBIX yupexkaenuid. — M.: Ipoda, 2021.
2. 3axapoB B.b. buonorus. O6mas 6uonorus. [Ipodunbaelii ypoens. 11 ki1.: yue0.ams o61meo0pa3oBaTenbHbIX yupexaenuit. — M.: lpoda, 20121
3. MynbsTuMeaniinas noanepxkka kypca « Obmas ouonorus. 10 — 11 xmace» CD.

MecTto npeamera B 0a3MCHOM Y4eOHOM IJIaHe

[TpumepHas mporpamma pazpaboTaHa Ha OCHOBE (peJiepabHOTO 0a3MCHOTO Y4eOHOTO TaHa sl 00pa3oBaTeNbHBIX yupexaeHuii PO, B cooTBeTcTBUN
C KOTOPHIM Ha M3ydeHHe Kypca Ouonoruu Beigeneno 210 waco. OqHako yueOHbIH miaH mkoisl onpeaent 204 gaca, B Tom umcie B X kimacce — 102 gaca
(3 gaca B Hepenmo), B XI kimacce — 102 yaca (3 yaca B HeIeNI0).

KonndecTtBo yueOHBIX 4acoB, B T.4. JJIs MPOBEIEHHUS PadOT MPAKTHUECKOTO M KOHTPOJBHOTO XapakTepa.

O0mas xapakTepucTHKa yueOHOro npeamera

OCHOBY CTPYKTYpPUPOBAHUS COJEpKaHUS Kypca OMOJIOTHHU B CTapllel 1IKoJie Ha MPO(HUILHOM YPOBHE COCTABISIIOT BEIYIIHME CHCTEMOOOPA3yIOIIue UAeH —
OTJIMYUTEIILHBIE 0COOEHHOCTH KUBOU mpupoabl, €€ YPOBHCBAA OpraHu3anysa U 3BOJIOLNA, B COOTBETCTBUH C KOTOPBLIMHU BBIACIICHBI COACPIKATCIIbHBIC JIMHUN
Kypca: buonorus kak Hayka. MeTonibl HayduHoro no3Hanus; Kinerka; Opranusm; Bug; DxocucteMsl.

[Tpu n3ydenun od1Iei OMOIOTHH PEKOMEHIYETCsl 00paiaTh 0co60e BHUMaHKE Ha TO, YTO JKHMBasi MaTepusi - 3TO ocobdast hopma ABMKEHUST MaTepun BO Bee-
HeHHOﬁ, ympaBiisi€éMasd 3aKOHaMU, HECCBOAMMBIMU K 3aKOHaM (i)I/I?:I/IKI/I. @yHKHHOHI/IpOBaHI/Ie JKUBOU MaTCpUH MPUHLOUITHAIIBHO HCBO3MOKHO OIMHMCATh YpaBHEC-
HUAMHU HAa OCHOBC 3HAHUA TOJIBKO (bPISI/I‘-IGCKI/IX U XUMHUYCECKUX 3aKOHOMepHOCTefI. JKuBoe oTiimuaeTcsa OT HEKUBOT'O BO3HHMKHOBCHHEM, a TAKKC XPaHCHHUCM,



nepenayeil u pa3BépTeiBaHneM HHPopMaluu. OneprupoBaHie OTPOMHBIMU 00bEMaMU MHPOPMAIIUN BO3ZMOXKHO TOJIBKO Oarojiapsi HATMYUI0 MHOTOYpOBHE-
BBIX UEPAPXUYECKH YCTPOCHHBIX YIPABIIIOIINX CUCTEM, CBOETO POJIa KOMIIBIOTEPOB CO CBOMMH HOCUTEIISIMHU JAHHBIX, SI3bIKAMH IIPOrPAMMHUPOBAHUSA, TIEPE-
KJIFoYeHueM nporpamM. [loHnmMaHue 3Toi CIOXKHOM KUBOH MaTepUH JOJDKHO COMPOBOXKIATHCA M TIOHUMAHUEM TOTO, YTO TIIyOOKOEe M3ydeHHE €€ BO3MOKHO
TOJILKO C MCIIOJIb30BAHMEM HayYHbBIX METOJOB U TOCTHKEHUH pa3HbIX HAayK - GU3UKU, XUMHUH, MAaTEMAaTUKH, HHPOPMATUKH.

LenecooOpa3Ho MpOBECTH CpaBHEHHE HAYYHOI'O METO/a MO3HAHMS )KMBOW MPUPOABI U HEHAYUHBIX CIIOCOOOB OTpaXKeHHsI JeHCTBUTEIBLHOCTH (HANPU-
Mmep, uckycctsa) Ilpu 3TOM ciegyer TOHECTH [0 ydyallMXcsl MOHMMaHUE TOTO, YTO ATH JBa croco0a MO3HAHMS MUpa HE MCKIIIOYAIOT U HE 3aMEHSIOT, a J0-
HOJHSIOT pyr apyra. [Ipu sTom crieqyer 4€TKO MOHUMATh, YTO MPEIMETOM €CTECTBEHHBIX HAYK SBJISETCS YMOIMOCTUTAEMOE, TOTJa KaK COJepKaHUe POuU3-
BEJICHUI UCKycCTBa MocTuraercsd sMmouusimMu. CineayeT yaeiauTb BHUMaHUE POJIM TMIIOTE3bl B pa3BuTUU Onosiornu. Heo6xoqumo oOpaTtuTe BHUMaHUE HA TO,
YTO HEKOTOphIe OMOJIOTMYECKUE SIBICHUS (BOSHUKHOBEHHE JKU3HHM, MAaKPOA3BOJIOLMOHHBIE COOBITHS) HEBO3ZMOKHO HAOII0/IaTh HEMOCPEACTBEHHO, MO3TOMY
UX MPUXOAUTCA PEKOHCTPYHUPOBATH U IPOBEPSATH KOCBEHHBIMU METOJaMHU.

JlaGopaTopHble pabOThl yUUTEIb MOXKET BBIOMpATh TE, IJIs MPOBEIEHUS KOTOPBIX €CTh COOTBETCTBYIOLIUE YCI0BHA B Kiacce. [Io HEKOTOphIM TeMam
(mpucnocobyieHre OpraHu3MOB K YCIOBUSIM OOUTAHUsS, MAJCOHTOJIOTHS, SKOJIOTHS U Jp.), A KOTOPBIX HET WIN MaJo AOCTYNHBIX IJISi IIKOJIbHUKOB METO-
JIMK, B Ka4yecTBe J1a00paTOPHBIX pabOT MOXKHO MPEUIOKUTh YUaIUMCS U3TOTOBJICHHE HATJISIHBIX MIOCOOMH - MIaKaToB, TAOHUI, CXeM, CTEHIa3€eT.

Bo BpeMs U3ydCHUA KypCa PCKOMCHAYCTCS NPUMCHATL TAKUC q)OpMBI O6y‘{eHI/I${, KaK JUCKYCCHH, pe(bepaTbl, JOKJIaabl. KpOMe JAOKJIaa0B, MOCBSAIIEH-
HbIX HAYYHBIM HpO6HeMaM u (baKTaM, PEKOMEHAYETCA ITPOBEACHUE JOKIAI0B MOCBSIIEHHBIX HUCTOPUH HAYKHU U BEJIMKUM y‘léHBIM.

buonorus kak yueOHbBIN MpeAMET — HEOThemMJIeMasi COCTaBHAsl YaCTh €CTECTBEHHOHAYYHOTO 00pa30BaHUs Ha BCeX CTyMeHsX oOydeHus. Kak onuH u3
Ba)KHBIX KOMIIOHEHTOB 00Opa3oBarenbHOM 00sactu «EcTecTBO3HAHME)» OMOJIOTHS BHOCUT 3HAUYUTEIBHBIN BKJIa/] B JOCTHXKEHUE IIesieid o01iero o0pa3oBanus,
oOecreynBasi OCBOCHHME YYAIIUMHUCS OCHOB YyYEOHBIX AUCIMILINH, Pa3BUTHE WHTEIUIEKTYalbHBIX U TBOPYECKUX CHOCOOHOCTEH, (hopMUpOBaHHE HAYUYHOTO
MHUPOBO33PEHHUS U IIECHHOCTHBIX OPUECHTAIIHH.

[TpuHIMIBEI 0TOOPAa OCHOBHOTO U OTIOJIHUTEIBHOIO COAEPkKaHUsA B pabodyto MPOrpaMMy CBsI3aHbl C IPEEMCTBEHHOCTBIO Liesiell 00pa30BaHuUs Ha pa3IMYHbIX
CTYNEHSAX U YPOBHSAX OOyU€HHUsI, JIOTUKON BHYTPHUIIPEIMETHBIX CBsI3€H, a TaK)Ke BO3PACTHBIMU OCOOCHHOCTSAMU pa3BUTHA ydamuxcs. [Ipu pa3paboTke mpo-
IpaMMBbl YYUTBIBAINCh MeKIpeIMeTHbIe ¢BA3U.[l1s Kypca OMOJIOTMU OCOOEHHO BaXKHBI MEXKIIPEIMETHBIE CBSI3HM € KypcaMu (PU3MKH, XMMUHU U reorpaduu,
MOCKOJIBKY B OCHOBE MHOTHX OMOJOIMYECKHX MPOLIECCOB U SIBICHUH JeKaT (PU3MKO-XMMUYECKHE TPOLECCHl U SIBJICHU, a OOJIBIIMHCTBO 00IIe0HoI0rnye-
CKUX TEOPETHUYECKUX MOHATHHA MEXIPEAMETHBI 110 CBOEH cyIHOCTH. B crapmieil npoguibHOM HMIKOJIE IPOCISKUBAIOTCS KaK BEPTUKAIbHbIE (MEXIY CTyIIe-
HSIMH 00pa30BaHMUs), TaK U TOPU3OHTAJIbHBIE (HA OAHOM CTYIEeHU 00YUYEHHS) MEKIIPEIMETHBIE CBA3HM Kypca OMOJIOTUN C IPYTUMHU KypcaMu - (PU3UKH, XUMHH,
reorpadum.

PesynbraTtel 00yuenus npuBeneHsl B PabGoueil mporpamme B rpade «Ilnanupyemsblie pe3ysabTaThl 00yueHus»». TpeOoBaHus Ha NpOQUIBHOM YpOBHE
HAaIpaBJIeHbl HA PEANN3AIHIO JESITEIbHOCTHOTO, TPAKTUKO-OPHEHTHPOBAHHOTO M TMYHOCTHO-OPHEHTHPOBAHHOTO ITOIX0I0B: OBJAICHHUE COJCP)KaHUEM, 3Ha-
YUMBIM JUISI TIPOJIOJKEHUST 00pa3oBaHus B cepe OMOIOrMUeCKUX HayK, OCBOCHHE YYAIIMMUCS WHTEJUICKTYaJIbHON U MPAKTUYECKON JAESITeIbHOCTH; OBIIAIe-
HHE OMOJIOTHUYECKUMH METO/IaMH HCCIIeIOBaHUM. [l peann3anuy yKa3aHHBIX ITOJIX0/I0B, BKIIIOYEHHBIE B pa00Udyl0 MporpaMMy TpeOOBaHHS K YPOBHIO IO



TOTOBKHU C(HOPMYJIMPOBaHbI B AesATeNIbHOCTHON dopme. [Ipuopureramu nis yuebHoro npenmera «buonorus» Ha CTyneHU cpeHero (MoIHoro) oduiero odpa-
30BaHUs Ha MPOQUIBHOM YPOBHE SIBISIOTCS YMEHUS, OCHOBaHHBIE Ha 00Jiee CIIOKHBIX BHJIAX JEATEILHOCTH, B TOM YHUCIIE TBOPUYECKOM: 0OBACHATH, yCTaHAB-
JMBATh B3aWMOCBSI3H, PEIIaTh 33aJa4i, COCTABIATh CXEMBI, OMIMCHIBATh, BBISBISATH, MCCIENOBATh, CPAaBHUBATh, aHAIM3UPOBATh U OLIEHUBATH, OCYIIECTBIISTH
CaMOCTOSATENIbHBIN MOUCK OMoioruyeckoi nHpopmarmu. Mcnonbp3oBanue MpruOOPETEHHBIX 3HAHUN U YMEHUI B MPaKTHUECKOM JEATEIbHOCTH U TOBCEIHEB-
HOU JKM3HU TIO[pa3zyMeBaeT TpeOOBaHUsI, BEIXOSIINE 33 paMKH Y4eOHOTO TIpoIiecca 1 HalleJIeHHbIE Ha PEeIICHHEe pa3HOOOpa3HBIX KU3HEHHBIX 3a1a4.
MeToab! 1OCTHKEHUS LeIeH
JlaHHas mporpaMMa peannusyeTcs Ipu COYeTaHUH pa3HooOpa3HbIX (HOPM M METOI0B O0yUEeHMS:
Buow o6yuenus: o0bICHUTENEHO-PENPOAYKTUBHBIHN, POOIEMHBIN, Pa3BUBAIOIINH, aTOPUTMU3UPOBAHHbIH. POpMBI 00yUYeHHS: TPYNIIOBBIE, (POHTAIIBHEIE,
VH/IMBUYyaJIbHBIE.
Memoovt 00yuenua: CI0BECHBIE, HATJISHBIE, IPAKTUYECKUE U CIIELIUAJIbHBIC.
[Tporpamma mpegycMaTpuBaeT OOJIBIION LUK 0030PHBIX JIEKIUH, KOTOPBIE MO3BOJAIOT ydalumMmcs 6oee riy0oKO OCMBICIUTh 3BOIOLMIO )KUBOM MPHPOIbI
Ha 3emJiie, He0OXOIMMOCTH TYMaHHOTO U PAllMOHAIBHOTO OTHOLICHMS K HamMM OoratcTBaM Paboueil mporpamMmoii mpeaycMOTpeHbl yPOKH 0000IIAI0IEeTo
IOBTOPEHMSI, KOTOPBIE MPOBOJAATCS € LIEIbI0 CUCTEMAaTH3allMK 3HAHUHN [0 TeMaM, AJIs JOCTHXKEHUs Pe3yJIbTaTOB YPOBHS 00YUYE€HHOCTH, JUJIsl OCYIIECTBICHUS
TEMAaTUYECKOT'O KOHTPOJISL.

JlanHble (hOPMBI, METOABI, BUJIbI 00YUEHUS UCIIOJIB3YIOTCS COTJIACHO MHIUBUAYAIbHON TEXHOJIOIMH YUUTEN U HAIIPaBJIEHHOCTH Kiacca. Bee 310 mo3Bo-
JSIET YYUTEIIO BApbUPOBATh TUIIB YPOKOB, METOINYECKHIE TPUEMBI.
Tunwt ypokoes:
pOOJIEMHO-TIPAKTUYECKUE TUCKYCCUU (KOJUUIEKTUBHAS pa0oTa).MpakTUYecKue 3aHsATHs (KOJJIEKTUBHAsA padoTa); mpobaeMHo-1a00paTopHble 3aHATUS (TPyH-
noBas paboTa); HCCleI0BaTeIbCKUE YPOKH (MHIMBUAYalbHAS paboTa); YPOK-JIEKIHs;, YpPOK-CEMHHAp; YPOK pEIICHHUs 3a/1ay; YpOK-KOH(EpeHLUs; ypOoK-
IKCKYPCHSI; YPOK-KOHCYJBTAINS; YPOK-3aUeT. YPOK-ayKIHOH; Y4eOHBII MO3TOBOH IITYPM; YPOK-HHTEPBBIO; YPOK - MEIUIUHCKUA KOHCHIIUYM.
Mexanu3mbl GOpMHUPOBAHMS KJIIOYEBbIX KOMIIETEHIIUM

[pn n3ydenun OMOIOTUH TIPEAMETHBIE KOMIIETEHIIMH MOYKHO pAcCMAaTPHBATh KaK PEaM3alHIo KIIIOYEBBIX KoMIeTeHIni. OHU ycrenHo (GOpMHUPYIOT-
Csl B KOHTEKCTE BCEX YEThIpEX KIIFOYEBBIX KOMIETCHUUH - HH(OPMAIIMOHHBIX, KOMMYHUKAaTHUBHbIX, KOOIIEPATUBHBIX U MPOOIEMHBIX. Tak, 1715 KaueCTBEHHOH
MOJTOTOBKH yYaIIUXCs UX BaXXHO HAYYUTH IMOUCKY OMOJIOTHYECKON MH(OPMAIUK - HAXOIUTh B TEKCTE YUCOHHKA OTIUYUTEIIbHBIE CHCTEMAaTHYECKUE MPH-
3HaKH, B OMOJIOTHYECKUX CJIOBapsX, CIPAaBOYHHUKAX, SHIUKIIONEAMUX, HIEKTPOHHBIX 0a3ax JaHHBIX 3HAYCHHUs OMOJOTMYECKUX TEPMUHOB U MaTepuall O pas-
HBIX KHBBIX OPTaHU3MaX.
Taxoke npu o0ydeHUn OMOJIOTHM HEJb3s 000HTHCH 0e3 GOpPMHUPOBAaHUS YMEHUHN 00IIATHCS - CIAyIIaTh cOOECEeIHNKA, AaHATM3UPOBATh CKa3aHHOE APYIH-
MU, apTyMEHTHUPOBATh CBOIO TMO3UIMI0, 0OMEHUBATHCA MH(pOpMaIuen, GopMyIHpoBaTh BHIBOABI B pa3HbIX GopMax. Kak mpaBuiio, oOIIeHHE W COBMECTHAs
yueOHas JesTeIbHOCTh Ooiee APPEKTUBHO MOXKET OBITh OPraHW30BaHa MPU 0ObEIUHEHUN YJYallluXcs B Mapbl, 3B€Hbs ¥ TPyNIbL. [ pynnoBoit xapakrep o0y-
YEeHUs CLIOCOOCTBYET ONTUMHU3ALUH ITPOLIECCA YCBOCHHSI OMOJIOIMUYECKOTO COAEPIKaHHU.
YMeHus, KOTOPbIMU JOJDKEH OBJIAJCTh YYAIIUNCS B paMKaxX WHPOPMAIIMOHHON KOMIETEHIIUH:
v’ HHTEPIPETUPOBATH, CHCTEMATU3UPOBATH, KPUTHIECKH OL[CHHBATh M aHAM3UPOBATh HH(GOPMAIIUIO C MO3UIIUH PEIIaeMOii 3a1a4H.
V' nepedpa3upoBaTh MBICIb, U 10 HEOOXOAUMOCTH JIOMOJHSTH €€.



v’ TpOBOIUTH HHPOPMAITHOHHO-CMBICIIOBOM aHAIN3 TEKCTA.
v’ GopMyIHpOBaTh apryMEHTHPOBAHHBIC BBIBOIBL. YHCIIOIB30BATh MOTYIECHHYIO HH(POPMAIIHIO JIJISE YCTIEITHOTO TUIAHUPOBAHKS U PEATH3aI[Mi COOCTBEH-
HOM JIeITEeTEHOCTH.

v/ CTPYKTYpHpOBaTh HHM)OPMAIUIO U TPEJICTABIIATH €€ B Pa3INYHbIX (JOPMAxX U HA PAITHYHBIX HOCUTEIISIX.

Cpean 6osb1IOro pa3Hoo0pa3usi KOMIETEHTHOCTEN ISl BBITYCKHUKOB LIKOJIbI BaXKHEUITUMHU SIBIISIFOTCSL 0Opa3oBaTeIbHble KOMIIETEHTHOCTU. B ocBoeHnun
OMOJIOTUYECKHUX 3HAHUN, HanOO0JIee 3HAUUMBIMH, SIBIISIOTCS:
YyueoHo-no3nasamenbHhble - COBOKYITHOCTh KOMIIETEHTHOCTEH ydeHHKA B c(hepe CaMOCTOATEIbHON MO3HABATEIbHOMN AESITETbHOCTH, BKIIOYAIOIICH 3JIeMEHThI
JIOTHYECKOM, METOI0JIOTHUECKOH, 00111eyueOHOM eI TeNbHOCThIO, COOTHECEHHON C PeabHBIMH MO3HABAEMBIMU OOBEKTAMHU - ATO: 3HAHUSA U YMEHHS, LieJie-
noJlaraHusl, IJIAaHUPOBAHMSI, aHAIK3a, peIIEeKCUH, CAMOOLICHKH;
KOMMYHUKAMUGHblE - BKIIIOYAIOT 3HAHUS U CIIOCOOBI B3aUMOJICHCTBHUS C OKPYKAIOIIMMH U Y/IaJI€HHBIMU JIIOJIbMHU, HABBIKK paOOTHI B TPYIIIE, BIAJCHNUE Pa3-
JUYHBIMH COIMAIBHBIMU POJISIMU B KOJIJIEKTHBE; HH()OPMAIIMOHHBIE - IPU IIOMOIIN PEAbHBIX 00BEKTOB (TEJIEBU30P, MArHUTOPOH, KOMIIBIOTED,T.1.),
ungopmayuonnvix mexnonozuii (ayaIuo- U BUJCO3AINNCH, dNeKTpoHHAs noura, CMU, MHTepHeT), GopMUPYIOTCS yMEHUSI CAMOCTOSATENBHO HAXOIUTh, aHa-
JU3UPOBATh U OTOMPATH HEOOXOIUMYIO HH(OPMALIHIO, OPTaHU30BaTh, MPEOOPa30BaTh, COXPAHSTH U MPEaBaTh €€.

Jns nocTukeHMs! MOCTaBIEHHOM LIETH, B paMKax KOMIIETEHTHOCTHOIO IOAXO0/a, MCHOJb3YeTCs CUCTEMa METO/I0B, O00ECIEUMBAIOIIUX YCBOEHUE
HIKOJIFHUKaMU OMOJIOTHYECKUX 3HAHHM, CIOCOOOB YMCTBEHHOM NEATEIbHOCTH, PA3BUTHE UX MBICIUTEIBHBIX CIOCOOHOCTEN U MOBBIIIAIOIINX UHTEpEC AeTen
K CAMOCTOSITEIbHOMY IIPOLIECCY MO3HAHUS:

MeTton npobiemMuzanuu.
MeTto/1 BBIIBUKEHUS TUIIOTE3
Meron ysicHeHus
MeToap! mpoOIeMHOTO 00CYXKICHUS M IBPUCTUIECKOM OECeIbI.
MeTon rccreqoBaTenbCKOTO N3y4eHHUs
Coznanue npoOaeMHON CUTyaluu
MeTtox NpOEeKTHOM AeATEIBHOCTH
Oo0meyuyeOHbIe YMEHHUS, HABBIKH H CIIOCOOBI eI TeIbHOCTH
Pabouas mporpamma mpeaycMmarpuBaeT (GOPMHPOBAHUE Y YHaLIUXCsl OOIIEy4eOHbIX YMEHHMH M HABBIKOB. B 3TOM HampaBieHMM NPUOPUTETAMH IS
yueOHoro npeameta «buonorusy» Ha NpopUILHOM YpOBHE SIBJISIOTCA: CPaBHEHUE 00BEKTOB, aHAJIM3, OLIEHKA, PEIICHHUE 3a7a4, CAMOCTOSTENIbHbI MOUCK UH-
dopmanuu, TBOpUECKast 1eITEIbHOCTb.
JIy1st IpOoBEpKY 3HAHWN, YMEHUN M HABBIKOB YUHMTEIIb UCIIOJIb3YeT pa3Hbie (POPMBbI KOHTPOJIS: TEKYIIHI, TPOMEKYTOUHBINA, UTOTOBBIN; PETPOIYKTHUBHBIN
U IIPOJYKTUBHBIN.
v HUcnone3zosanue UKT
v CucTema OIEHKH JIOCTHKCHHUN 00yJaronuxcst
v’ PeryispHbIii TEMaTHYECKHIA KOHTPOJIb C TMIOMOIIBIO Pa3HOYPOBHEBBIX TECTOB, OMOJOTHYECKHX 3a7ay, TBOPYECKUX 3aJaHUM MO3BOJISIET 3aKPEILIATH
TEOPETUYECKHE 3HAHUS Ha BHICOKOM yYPOBHE, a JIAOOPATOPHBIE U MPAKTHUECKUE pabOThl (POPMUPYIOT OCHOBHBIE OMOJIOrMYECKUE YMEHHS U HABBIKH, &

ANANENE VNN



TAKXKE MCTANIPCAMETHBIC KOMIICTCHIINH, HGO6XO}II/IMBIC IIpH IMMOATOTOBKE K EI'D B KOHIC M3Y4YCHHA Ka)I()IOﬁ TEMBI IMPEAYCMOTPCHBI KOHTPOJIBHBIC pa-
00THI
v" 3auéthl 3a iepBoe nosyroaue B 10-11 xaccax Mo3BOJISIFOT yYanMMCst JTyUIe MOATOTOBUTECS K BBIMTYCKHOMY 3k3aMeHy B popme ET'D.
V' O0si3aTebHBIM JUTS YUYAIIUXCsl IBISIETCS CO3/JAHIE TPOEKTA TT0 OUOJIOTHH, KOTOPHIM OHU 3alIUIIAIOT B pAMKAaX «HEICIH OHOIOT .
v' TeMaTUYECKUI U MTOTOBBIA KOHTPOJIb IIPOBOAMTCS C UCIIOJIB30BAHUEM MOHHTOPHHIOBOIO WHCTPYMEHTApHs (TECTOB), 3AJI0KEHHOTO B COJEPIKAHUE
YMK.
B nporpamme npencTaBieHsl TEMbl BO3MOKHBIX pe(epaToB, TBOPUECKUX U HCCIIEI0BATEIbCKUX pabOT, KOTOPBbIE MOTYT MCIIOJIb30BaThCA M YIiIyOJIeHus U
0000111eHNs 3HAHUH
B kagectBe neMoHcTpanuii, 1a00paTOPHBIX PabOT, KOHTPOJIBHBIX TECTOB MOT'YT MCIIOJIb30BaThCs KOMIBIOTEPHBIE MOJAEIHN, KOMIIBIOTEPHBIE TECTHI U
nabopaTopHble paboTHI, KaK MPU CaMOCTOATEIBHOM M3YYEHUH MaTepHaja ydJalluMHcs, TaK U IpU AUCTAHIIMOHHOM OOIIEHUH C mpernogaBareieM. B mpo-
rpaMMme NMpHUBEIEH CIIUCOK OCHOBHOM, JONOJHUTENBHOM U CHIEHMAIbHOM JIMTEpaTyphl JUIsl YUUTENA U YHYalIUXCsl, METOINYECKON JIUTepaTyphl AJIs IpenoaBa-
TeJIeH.

YYEBHO-TEMATHUYECKHH IUIAH

No | HaumenoBanue paznena Bcero | KomnuectBo pabor | KonudectBo pador
n/m 4acoB | MPAKTUYECKOTO KOHTPOJIBHOTO
Xapaxkrepa xapaxkrepa
10 knace 102 4 8

1 | Beenenue 1
2 Yacte 1. [TIPOUCXOXJIEHUE 1 12 TECT Ne 1. BxogHoe TecTupoBaHue

HAYAJIBHBIE O5TAIIbI PASBUTUA

KN3HU HA 3EMJIE

2.1 | Muoroo6pa3ue xuBoro Mmupa. OCHOBHBIE | 5
CBOMCTBA )KUBOM MaTEepUHU

2.2 | BO3HUKHOBEHUE )XH3HU HA 3eMIIe 7
3 | Yacts 2. YUEHUE O KJIETKE 37
3.1 | Xumudeckasi OpraHu3anus KIeTKA 13 JIP 1. Onpenenenne | TECT Ne 2 «Xumudeckas opraHu3aiiusi )KMBOro BEIIECTBA»

Kpaxmalia B pacTu-
TEJIBHBIX TKaHAX
3.2 | Peanu3anus HacleJACTBEHHON nHpOpMa- | 8 TECT Ne 3 «Peanuzanus HaciienctBeHHoU nHpopmaruu. Me-
uuu. Meraboausm. TaOOIHU3M»




3.3 | CrpoeHue u PyHKIUN KIETOK 16 JIP 2. zyuenue TECT Ne 4 «CTpykTypHO-(QYHKIIHOHATBHASI OPTaHU3aINS KITe-
pPacCTUTENBHOU U TOK DYKapuOT»
JKUBOTHOM KJIETKH
110JT MUKPOCKOTIOM
4 | Yacte 3. PASMHOXEHUE U PA3BU- | 27
THUE OPTAHU3MOB
4.1 | Pa3aMHOXXEHHE OpPTaHU3MOB 7 TECT No 5 «Pa3MHOXE€HHE paCTEHUN 1 KHUBOTHBIX)
4.2 | UapuBuayanbHoe pa3Butue opranuzMoB | 20 TECT Ne 6 «InnuBuyansHOE pa3BUTHE OPTAaHU3MOBY
(oHTOTEHE3)
5. | Yacts 4. OCHOBBI 'EHETHUKU U CE- | 25
JIEKIITUN
5.1 | OCHOBHBIEC MOHSATHUS TCHETUKH 2
5.2 | 3aKOHOMEpPHOCTH HACJIEOBaHuUs Npu3Ha- | 12 JIP 3. Pemienne re- | TECT Ne7. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEI0BAaHUS IIPU-
KOB HETHYECKHX 3a]1a4 U | 3HAKOB.
COCTaBJIEHUE POJIO-
CJIOBHBIX
5.3 | 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 JIP 4. N3yuenue u3z- | TECT Ne 8. toroBoe TecTupoBaHue
MEHYHMBOCTH. [1o-
CTpPOEHUE BapHallu-
OHHOM KpHBOWU
5.4 | OCHOBBI CEJIEKINH B
Ne | HaumeHoBanue pasaena Bcero | KomnuectBo pabor | KomudecTBo pabot
n/m 4acoB | MPAKTUYECKOTO KOHTPOJIBHOTO
xapakTepa xapakrtepa
11 kaacc 102 2 9
1 | Yacts 1. YYEHUE Ob 3BOJIIOLIMN 41
OPI'AHMYECKOI'O MUPA
1.1 | 3aKkOHOMEPHOCTH Pa3BUTHS KHUBOU MpH- | 26 JIP 1. Bug u ero TECT Ne 1 «BXxogHO€E TECTUPOBAaHUE

POAbIL, 5BOJIFONHUOHHOC YUCHUC

Kputepun. Pe3yb-
TaThl HCKYCCTBEHHO-
ro orbopa Ha coprax
KYJbTYPHBIX PacTe-
HUU.

TECT Ne 2 «Yuenue JlapBuna»
TECT Ne 3 «JIBmkyuiyue CHIIbl SBOTIOLIMN»




JIP 2. Uzyuenue
MPUCTIOCOOTICHHOCTH
OpPraHU3MOB K Cpefie
oOuTaHUs
1.2 | MakponsBosmrornus. buonoruueckue mno- 15 TECT Ne 4 «MaxkposBosironus»
CJICACTBUS IPUOOPETEHUS TTPUCTIOCOOIIE-
HUI
2. | Yacts 2. PABBUTHUE OPI"AHNYE- 24
CKOI'O MMPA
2.1 | Pa3BuTHe XU3HHM Ha 3emIie 13 TECT Ne 5 «Pa3ButHe XU3HH Ha 3eMIIe)»
2.2 | IlpoucxoxaeHne 4eI0BeKa 11 TECT Ne 6 «Ctagnu 5BOJIIOIMH YSIOBEKAY
3. | Yacts 3. BBAUMOOTHOIJIEHMA 32
OPI"AHU3MA U CPEJIbI
3.1 | buocdepa, ee cTpykTypa U QyHKIUH 5 TECT Ne 7 «buocgepa»
3.2 | XKusub B coobmecTBax. OCHOBEI HKOJIO- 14 TECT Ne 8 «OCHOBBI SKOJIOTHI
5051
3.3 | buocdepa u yenosek. Hoocdepa 10
3.4 | buonuka 3
4 | IOBTOPEHME kypca «OBIIIAA BUO- | 5 TECT Ne 9 «toroBslii»
JIOT' US»

COJAEPKAHUE YYEBHOT' O KYPCA

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH OBYYAIOIIIUXCS
B pesynbrate u3ydenus: Ononoruu Ha IpoQUIFHOM YPOBHE YUSHUK JTODKEH

3HATh U MOHUMATD:

* OCHOBHBIE TOJIOKEHUSI OMOJIOTMUECKUX TEOpUH (KJIETOYHAs TeOpHUs; XPOMOCOMHAs TEOPHUS HACIEeICTBEHHOCTH; TEOPUS TeHa; CUHTETUYECKas TEOPHsI IBO-
JIIOLIMM, TEOPHs aHTPOIOTEeHEe3a); 3aKOHOB (pacuieruienus ['. Menens; He3aBucuMoro HaciaenoBanus I'. Menens; cuersieHHoro HacienoBanus T. Moprana;
TOMOJIOTHYECKHX PSAOB B HACJIEICTBEHHOW M3MEHUYMBOCTH; 3apOABIIIEBOTO CXOACTBA; OMOreHeTUYECKU ); paBuil (qoOMUHUPOBaHUA . MeHnens; 9KoJIoru-



YEeCKOM MUpaMU[Ibl); TUIIOTE3 (UUCTOTHI TAMET, CYIIHOCTH M MPOUCXOXKICHUS KU3HU, IPOUCXOKICHUS YEJIOBEKa); 3aKOHOMEPHOCTEH (M3MEHUMBOCTH; CIIeM-
JICHHOTO HacJe0BaHMs; HACJIEeJOBAHUS, CLIETUICHHOTO C I0JIOM; B3aUMOJICHCTBHS F€HOB U UX IUTOJIOTMYECKUE OCHOBBI); YUCHHUH (0 MyTAX U HalpaBJICHUSIX
spomonny; H. Y. BaBunoBa o ieHTpax MHOrooOpa3ust U MPOUCXOXKACHUS KYIbTYpHbIX pacTenuii; B. U. Bepuanckoro o 6uocdepe u Hoocdepe);

0COOEHHOCTH OMOJIOTHYECKUX MPOLIECCOB U SBJICHUI: 0OMEH BEUIECTB M MPEBPAICHHS SHEPTUHU B KIIETKE; (POTOCUHTE3; INIACTUICCKUI M SHEPT eTHYCCKUI
0o0MeH; OpoKEeHHE; XEMOCUHTE3; MUTO3; MEH03; pa3BUTHE TAMET Y PACTCHHUM U )KUBOTHBIX; Pa3MHOXKEHHE; OIUIOAOTBOPEHUE Yy PACTEHUH U )KUBOTHBIX; UHU-
BUYaJIbHOE Pa3BUTHE OpraHu3Ma (OHTOTI€HE3); MOJy4YeHUE IreTepo3uca, MOJUIJIONOB, OTAANCHHBIX THOPUIOB; NeHCTBUE UCKYCCTBEHHOTO, JIBIXKYILIETO U
CTaOMIM3UpPYIOLIEro 0TOOpa; reorpaduiyeckoe U 3KOJOrH4YecKoe BHI000pa3oBaHKe; (OPMUPOBAHHUE MPUCIIOCOOIIEHHOCTH K Cpelie 0OUTaHus; KpyroBOpoT
BEIIIECTB M MPEBPAILEHUs SHEPTUH B YKOCUCTEMAaxX U Orocdepe; 3BOMonus OHochepsl;

OCOOCHHOCTH CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: KJIETKH (XMMHUYECKHI COCTAaB U CTPOCHHUE); TEHOB, XPOMOCOM, KEHCKUX M MYXKCKUX TaMeT, KIETOK
MPOKAPUOT U DYKAPUOT; BUPYCOB; OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; BUJIA 1 SKOCUCTEM (CTPYKTYypa);

IMPUYUHEBI 3BOJIFOIHWHU, U3MCHACMOCTHU BUJOB HACJICACTBCHHBIX SaGOHeBaHI/Iﬁ, MyTaHHﬁ; YCTOI\/JI‘-II/IBOCTI/I, caMoperyisnuun, caMopa3sBuTusad U CMCHBI 3KOCHU-
CTCM.

YMeThb (BaageTh cioco0amMu JeATeJIbHOCTH):

NPUBOAUTH MPUMeEPbI: B3aUMOJICHCTBUS T€HOB, TEHHBIX U XPOMOCOMHBIX MYyTalluii; MOMYJISILIMMA Y Pa3HbIX BUIOB; HACIEACTBEHHBIX U HEHACIIEICTBEHHBIX
U3MEHEHMH, MyTalluii, €CTECTBEHHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM; BIUSHUS OMOJIOTUM HAa (POPMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS, HA BOCITUTAHUE KO-
JIOTHYECKOM, TCHETUIECKOW M TUTHEHUYECKOW ITPaMOTHOCTH; BKJIaJa OMOJIOTHUECKUX TEOPHA B (JOPMHUPOBAHNE COBPEMEHHOW HAYYHOW KapTHHBI MUpa; 3Ha-
YEeHUs] TCHETUKHU JUIs Pa3BUTHsI MEJULMHBI U CEJICKIMH; 3HAUCHHUSI COBPEMEHHBIX IOCTHXEHUH B 00J1aCTH OMOTEXHOJIOTHH, 3aKOHA TOMOJIOTMUECKUX PsI/I0B B
HACJIEICTBEHHOW N3MEHYMBOCTH U YUEHHSI O LIEHTPaX MHOT000pa3us U MPOUCXO0KIEHHUS KyJIbTYPHBIX PACTEHUH JJIs1 Pa3BUTHS CENEKIINN;

NPUBOIUTH J0KA3aTeJIbCTBA: €IMHCTBA )KUBOU U HEKUBOW MPUPOABI, POJICTBA JKUBBIX OPraHU3MOB, UCIIOJIB3Ysl OMOJIOrMYECKHE TEOPUH 3aKOHbI U MTPABU-
J1a; SBOJIIOLMH, UCTIONb3Ys JaHHbIE MAJIEOHTOJIOTUU, CPABHUTEILHOW aHATOMUH, SMOpHOJIOTuH, Onoreorpaduu, MOJEKYIIpHON OHMOJIOTHUH; 3BOIIOLIMH YEJI0-
BEKa; €JIMHCTBA YEJIOBEUECKUX PAC; IBOJIOLMU OHOCHEphl; OTPULIATEILHOIO BIMSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEILECTB HA Pa3BUTUE 3apO/IbIIIa
YeJIOBEKa; POJICTBA YEJIOBEKA C MJIEKONUTAIOIIMMHU )KUBOTHBIMU; BIMSHUS MyTareHOB Ha OpraHM3M 4eJIOBeKa; HE0OXOMMOCTH COXPaHEHHUs MHOT000pa3us
BUJIOB; BIIMSHUS 3KOJOTMUYECKUX (PAaKTOPOB Ha OPraHU3Mbl; B3aUMOCBS3H OPIraHU3MOB U OKpY’KaloIIen Cpebl;

OLIeHUBATB: MOCJIEICTBUS BIUAHUS MyTareHOB Ha OpraHU3M; STHUYECKHE acleKThl Pa3BUTUSI HEKOTOPBIX UCCIIEIOBAaHUI B OMOTEXHOIOIMH (KIOHUPOBAaHUE
YeJIOBEKA U JIp.); MOCIEICTBUS COOCTBEHHOM ACSITEIHOCTH B OKPYXKAIOILEH CpeJie; BKJIAJ BBIAAIOIIMXCS YUCHBIX B Pa3BUTHE OMOJIOTMUYECKON HAYKH; 3HAUe-
HUE OMOJIOTMYECKUX OTKPBITHI; T7I00aIbHbIE aHTPOIIOTCHHBIC U3MEHEHUS B Onocdepe;

apryMeHTHPOBATh CBOIO TOUYKY 3PEHHUS MPHU OOCYKICHUU OMOJIOTMYECKHX MPOOJIeM: SBOJIIOLUH JKUBOI MPUPOJIBI, PEaNbHOTO CYILIECTBOBAHUS BHJIOB B
IPUPOAE; CYIIHOCTH U MPOUCXOXKICHUS )KU3HU; TIPOUCXOXKIECHUS YeNIOBEeKa; INI00AIbHBIX SKOJIOTHYECKUX MPOOJIEM U MyTeH UX PELIeHUs; MPOUCXOKICHUS
4eJI0BEYECKUX pac;

BBISIBJISATh: BIUSHUE 3JIEMEHTapHbIX (DAKTOPOB 3BOIOLMU HA F€HO(MOH]] IOMYJISILIUK; IPUCIIOCOOJICHHUS Y OPraHU3MOB K cpejie OOUTaHus; apoMop(o3bl U
WIM0A/IaNTAllMU Y PACTCHUH M JKUBOTHBIX; OTIUYUTENIbHBIC MPHU3HAKH KUBOTO (Y OTAEIBHBIX OPraHU3MOB); A0MOTHUYECKHE UM OMOTHYECKUE KOMIIOHEHTHI



9KOCHCTEM; B3aUMOCBSI3H OPraHU3MOB B SKOCHUCTEME; MyTareHbl B OKpYy’Karomiei cpenie (KOCBEHHO); CXOACTBO M PA3IMYMsI MEXKITy SKOCHCTEMaMH U arpOIKO-
cUCTEMaMH;
* YCTAHABJMBATh B3aMMOCBSI3HU: CTPOCHUS U (DYHKIMIA MOJIEKYII B KJIETKE; CTPOCHHS M (PYHKIIHIA OPTraHOWIOB KIETKH; TUNTACTHYECKOTO U SHEPTeTHIECKOTO
oOMeHa; CBETOBBIX M TEMHOBBIX peakluil pOTOCHHTE3a; IBIKYILIUX CUJI HBOJIIOIUH; ITyTEH U HaNpaBJICHUH 3BOJIOLINY;

NPaBHJIbHO MCMOJB30BATh TEHETHYCCKYIO TEPMUHOJIOTHIO M CUMBOJIMKY; PEIIaTh 3a7aud Pa3HOM CIIO)KHOCTH MO OMOJIOTHH; COCTABIISTh CXEMBI CKPEIIIH-
BaHUsI, ITyTH NEPEHOCA BELIECTB U SHEPTUH B HIKOCUCTEMAX (LI€NHU MUTAHHS, THILEBBIE CETH);

HcCIe0BATH OMOJIOTHYECKHE CHCTEMBI Ha OMOJIOTMYEeCKUX MOJENIX (KJIETKa, akBapuyM M Jp.); U3y4aTh M OMHCHIBATh SKOCHCTEMBI U arpo3KOCHCTEMBI
CBOEM MECTHOCTH;

CaMOCTOSATEIbHO HAXOAUTH B PAa3HBIX HCTOYHUKAX (B TOM YHCIe ceTH MIHTepHET, cpeiIcTBax MacCcoBOH MH(OpMannm), aHaIM3UPOBaTh, OLIEHUBATH U HC-
M0JI30BaTh OMOJIOTHYECKYIO HH(OPMAINIO; TPAMOTHO O()OPMIIATE Pe3yIbTaThl OMOJIOTHUYECKUX UCCIIEI0BAHUM.
Hcnonb30BaTh NpHOOpeTeHHBbIE 3HAHUS U YMEHHSI B MPAKTHYECKOil 1esITeJIbHOCTH U MOBCEeAHEBHOI KM3HU (OBITH KOMIICTEHTHBIM B O0JIACTH paIyo-
HAJILHOTO IPUPOAOIIOIB30BAHMUS, 3AIIUTHI OKPY>KAIOIIEH Cpebl M COXpaHEHHsI COOCTBEHHOTO 3/10POBBSI):

co0uo1aTh M 00OCHOBBIBATh NpaBHJIa TIOBEICHHS B OKpPYXAIOLIEH cpelie U oOecreueHns: 0€30MacHOCTH COOCTBEHHOM JKU3HEISSITEIbHOCTH B Ype3 BHIUATi-
HBIX CUTYalUsAX MPHUPOJHOTO M TEXHOTEHHOTO XapaKTepa, Mepbl MPOpMIAKTUKH PacIIpOCTpaHEHHU BUPYCHBIX (B ToM uncie BUY-undexnun) u apyrux 3a-
OosileBaHMI; CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHE, aKOTOJIM3M, HAPKOMAHHA); OKAa3aHUS TEPBOIM MOMOIIM NPU HMPOCTYAHBIX M IPYTrUX 3a00JIeBaHUSIX,
OTpAaBJICHUH MTUIIEBBIMU POTYKTAMH; OTIPEACIICHU COOCTBEHHOM MO3UIIMU TI0 OTHOIICHHIO K SKOJIOTHYECKUM IpodIeMaM, TIOBEACHUIO B IPUPOIHOM cpere;
OLIEHKU 3TUYECKHX aCTIEKTOB HEKOTOPHIX UCCIIEIOBAaHHI B 001aCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHUE, HICKYCCTBEHHOE OIIIOJIOTBOPEHUE).

OKa3bIBaTh MEPBYIO MOMOILb [P OOMOPOKEHUSAX, 0KOTaX, TPAaBMax; MOPaKEHNUH 3JIEKTPUUYECKUM TOKOM, MOJIHUEH; CIACEHUH YTONAIOLIETO.

Psn TpeGoBanmii peanusyercs 3a cueT (popMHpoOBaHNs 00J1ee KOHKPETHBIX YMEHHIA .

Tpeboeanue K ypoenio no02omoeKu — 00bACHAMb POJIb OUOI0ZUYECKUX MeOoPUil, 2ZUNOme3 6 POPMUPOBAHUU HAYUHO20 MUPOBO33PEHUA — HOCUT 0000-
HIAIOIINUN XapaKTep U BKJIIOYAET B ce0s CIeyIOIINe YMEHHUS:

BBIJIENIATh OOBEKT OMOJIOrMYECKOI0 UCCIeIOBAHUS U HAYKH, U3Yy4alOIIue JaHHBIA O0BEKT;

OIpeeIIATh TEMBI Kypca, KOTOPbIE HOCAT MUPOBO33PEHUYECKUI XapaKTep;

OTJIMYaTh HAyYHBIE METO]Ibl, UCIIOJIb3yeMble B OMOJIOTHH;

OTpeIeNIATh MECTO OMOJIOTUHU B CCTEME €CTECTBEHHBIX HaYK.

JI0Ka3bIBaTh, YTO OPraHU3M — €JUHOE LIENIOE;

OOBSICHATH 3HAUYEHUE [ Pa3BUTHUS OMOJIOTMUYECKUX HAYK BBIJEJICHUS YPOBHEH OpraHU3alluy )KUBOW IPUPO/IBI;
000CHOBBIBATh €IUHCTBO OPTaHUUECKOTO MUPA;

BBIJIBUT'aTh TUIIOTE3bI U OCYLIECTBIATH UX IPOBEPKY;

OTJIMYATh TEOPUIO OT I'MIIOTE3BI.

LA RRRR]

Tpebosanue K ypoenio no020moeKu — 00bACHAMY PONL OUOTOCUYECKUX MeOopull, udell, NPUHUUNO08, ZUNOMme3 8 YoOpMUPOBAHUU COBPEMEHHOIL ecme-
CMEEHHO-HAYYHOU KapMUHbl MUpa — HOCUT UHTEIPATUBHBIN XapaKTep U BKIKOYAET B C€0s CAEAYIOLIUE YMEHUS:



OTIpeeNATh NPUHAIEKHOCTh OMOJIOTHYECKOT0 00bEKTA K YPOBHIO OpraHU3aIluH KUBOT'O;
IIPUBOAUTH IIPUMEPHI IPOSABICHUS HEPAPXUUECKOr0 IIPUHIIUIIA OPTaHU3ALUN KUBON IIPUPOLBL;
O00BSACHATH HEOOXOAMMOCTD BbIJI€JICHHSI IPUHIIMIIOB OPraHU3aI[UH KUBOM PUPOIBL;
YKa3bIBaTb KPUTEPUU BBIJIEICHUS PA3JIMYHBIX YPOBHEN OpPraHU3aluu KUBOU IIPUPOJIBI;
OTJINYaTh OMOJOTHYECKHE CUCTEMBI OT 00bEKTOB HEXMBOW PUPO/IBI.

ANANENENRN

[Ipencrasnennas B paboyeil mporpaMMe Mociie0BaTeIbHOCTh TPEOOBaHMI K KaKJOMY YPOKY COOTBETCTBYET YCIIOKHEHHUIO MTPOBEPSEMBIX BUIIOB €SI TEIb-
HOCTH.

MNEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIHEYEHUSA

OcHoBHasi iuTEpaTypa:

1.3axapoB B.b., MamontoB C.I"., Connn H.W. O6mast 6uomnorus 10 knacc. [Ipopunshsiii ypoens. Y. 1 /Ilox pen. npod. B.b. 3axaposa. — M.: JIpoda, 2010.
2.3axapos B.b., MamonTtoB C.I'., Conun H.1. O6mas 6uonorus 11 xnacc. [Ipodunsnslit yposens Y. 2/Tlox pen. mpod. B.b. 3axaposa. — M.: [Ipoda, 2010.
3.paboune Tetpanu: Cyxosa T.C., Ko3noBa T. A., Connn H.U. O6mras 6uonorus. 10-11xk:1.: paGodas TeTpanap k yaueOHuky. — M.: JIpoda, 2012. — 171c.
MeToauyeckue moco0usi Ajsl y4nuTeIs:

1. Koznoa TA. MeTtoauyeckne peKOMEHIAIMK 10 MCIONb30BaHuio yueOHuka B.b. 3axaposa, C.I'. MamonToBa, H.1. Connna «O6mast 6uonorus. 10-11
KJIACChD» MIPU U3yUEHUU OHOIOrHH Ha 6a30BOM U MpomiibHOM ypoBHe. — M.: JIpoda, 2010. — 48c.

2. Koznosa TA. O6mas 6uonorust 10-11 kmaccel. Metonuueckoe nocobue K yueonunky B. b. 3axaposa, C. I'. MamonToBa, H. 1. Connna «O061m1as 6uoso-
rus». — M.: [Ipoda, 2011. — 224c.

3. [Iporpammel miis 0611e00pa3oBaTebHBIX yupexaenuid. [Ipupogosenenue. 5 kinace. buonorus. 6 11 kmaccel. — M.: Ipoda, 2009. — 138 c.

4. COOpHHK HOPMATHBHBIX TOKyMeHTOB. buonorus /Coct. 3./1. [lnenpos, A. I'., ApkanseB. — M.: JIpoda, 2010.

Cnucok JInTepaTypbl 1JIsl YYUTEJIs:

1. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. Buonorus. bonbIol cripaBOYHUK /IS IIKOJLHUKOB M IMOCTYMAOMUX B BY3bl. — M.: JIpoda, 2011.

2. bonropa U. B. CoopHuuk 3ana4 mo OO61mieit 6uoaoruu st mocTynaronmx B By3bl. — M.: «OHuKe 2 1Bek» «Mup u oOpazoBanuey, 2012.

3. Koznosa T.A., Kyamenko B.C. buosnorus B Tabnmunax 6-11 ximaccel. CipaBounoe nmocodue. — M.: [lpoda, 2010.

4. IlmmenoB A. B., [Tumenosa U.H. buonorus. Junaktnyeckue Matepuanisl K pazaeny «Oo6mmas ouonorusi». — M.: «M3narensctBo HI] DHAC», 2007.

5. Pe6posa JI.B., IIpoxoposa E.B. AktuBHbIe hopMbI 1 MeTOBI 00ydeHus: Ononorun. — M.: [Ipocsemenue, 2008.

6. ®pocun B.H., CuBornazos B.W. 'oToBUMCS K € TMHOMY rocy1apcTBeHHOMY 3k3ameny: Obmas ouonorus. — M.: Jlpoda, 2010. — 216c¢.

Cnucok JuTepaTrypbl i 00yYaIOUIUXCS .

1. batyeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bosboii cripaBouHUK AJ1s IIKOJIBHUKOB U MOCTYMAIONIMX B By3bl. — M.: JIpocda, 2011.
2. ®pocun B.H., CuBornazos B.U. ['oToBUMCS K eqUHOMY TOCYAapCTBEHHOMY dK3aMeny: O6mas ouonorus. — M.: [Ipoda, 2012. -216¢.
JlonoTHUTeIbHAS JIUTEPATYypPa AJIA YUYUTES !

1. Anacracosa JL.I1. O0mas 6uonorus. Junakruaeckue matepuaisl. — M.: Berarana-I"pad, 2010.- 240c.

2. buonorus: mkonsHbIN Kypc. — M.: ACT-IIPECC, 2000. — 576 c: ui.- («YHHUBepcanbHOE yueOHOE TocoOue»).



3. UBanosa T. B. CoopHuk 3aganuii mo o01ei 0MoJIoruu: mocooue i yqamuxcst oomeoopaszopat. yupexaenuii /T.B. iBanosa, I'. C. KanuHoBa,
A.H.Msrkosa. — M.: Ilpoceemenne, 2012.

4. Koznosa T.A. Konocos C.H. Jlunaktuueckue KapTouku-3aanus mo oouieit ouonoruu. — M.: Mzparensckuit om «["enmxep», 2012. — 96¢.

5. Jlepuep I'. U1. O6mras 6uonorus. [Toypounsie TecTsl U 3aganus. — M.: AkBapuym, 1998.

6. CyxoBa T.C., Ko3noBa T.A., Connn H. . O6mas 6uonorus. 10-11 ki1.: paboyast Tetpanp k yueoHuky. — M.: JIpoda, 2012. -171c.

7. O6mmas 6monorust: Yueb.mis 10-11 xi1. ¢ yrmy6i. uzydenuem ouonoruu B mk. /J1.B. Beicorkas,CM. ['marones, I'.M. e u 1p.; nox pen. B.K.
[ymuoro u ap. — M.: Ilpocsewmenue, 2009. — 462 c.

PaGouasi nporpaMma He MCKJII0YaeT BO3MOKHOCTH HCIOJIb30BAHUS APYIOii JINTEpaTypsl B paMmkax TpedoBanuii ['ocy1apcTBeHHOr0 CTAaH1apPTA MO
ounosorun:e MULTIMEDIA — nognepsxka kypca «O011ast 6uosorus»; e JlabopaTopHslil mpakTukyMm. buonorus 6-11 xinace (yae6Hoe 37eKTpOHHOE HU3/1a-
Hue), PecriyOnukanckuii mynstumeana uentp, 2010; e buonorus 9 xinacc. O61mue 3akOHOMEPHOCTH. MyIbTUMEINIHOE MPUIIOKEHHE K YIeOHUKY
H.N.Conuna (35ekTpoHHOE yueOHoe u3nanue), Jpoda, ®usukon, 2009; e [Toaroroska k EI'D mo 6uonorun. dnekrponHoe yuebHoe nznanue, [Ipoda, Ou-
3ukoH,2012; e Jlabopatopust KJIETKA; e JTabopatopus [EHETUKA,; e JTabopatopus SKOCHUCTEMBI; Caiitel B UnTepHeT: ® Www.bio.1september.ru —
razera «buonorus» - npunoxkenue K «1 ceHTs0psi»; ® Www.bio.nature.ru — mvayunsie HoBocTu Ouooruu; ® WwWw.edios.ru — Dioc — HEeHTp AUCTAHIIMOHHOTO
obpazoBanus; ® Www.km.ru/education - yueOHbIe MaTepuabl U cioBapH Ha caiite «Kupumt u Medoauiiy.



KAJVIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE 110 BUOJIOI'NH

Kaacc 10 (yriy0/1eHHBIH YPOBEHbD)

KOJMY€eCTBO YacoB — 3 4. B HeJeJII0

Ne Tema ypoka I[IpakTuyeckue, 1adopa- JomaiHee 3agaHue Hara
OKa TOpHBbIE/
P KOHTpOJIIE)HLIe padoThI Ho nraty Tlo daxry
BBenenue (1 4.)
1/1 Mecro kypca «O01mast 6MooTus» B CHCTEME C.5 02.09
€CTECTBEHHOHAYYHBIX TUCHHUIUIMH
MNPOUCXOXJIEHUE U HAYAJIBHBIE DTAIIbI PA3SBUTHUS ’KU3HU HA 3EMJIE
MHuoroo6pa3ue xkuBoro mupa. OcHOBHbIE CBOWCTBA KUBOW MaTepuu (5 4.)
2/1 YpOBHH OpraHN3aluH KUBOW MaTePUH § 1.1 06.09
32 YpOoBHM OpraHU3aIiK )XKUBOW MaTepUH § 1.1 07.09
4/3 Kputepun kuBBIX cucTeM (€IMHCTBO COCTaBa, §1.2 09.09
KJIETOYHOE CTPOEHHE, 0OOMEH BEUIECTB)
5/4 Kpurtepun xuBbIX cUCTEM (CaMOBOCIIPOU3BeE- §1.2 13.09
JICHUE, POCT U Pa3BUTHE, TUCKPETHOCTH)
6/5 O6006menue o Teme. Bxonnoe tectupoBanue | TECT Ne 1. BxonHoe TecTu- 14.09
poBaHme
Bo3nuknoBenne ku3nu Ha 3emuie (7 4.)
7/1 Mudonoruueckue npencrasieHus. llepoie § 2.1
Hay4YHBIC TIOMBITKH OOBSICHEHUS CYIIIHOCTH U 16.09
poIecca BOSHUKHOBCHHUSI JKU3HU
8/2 [IpeanochUIKM BOSHUKHOBEHHUS JKU3HU: KOC- §2.1.2. 20.09
MUYECKHUE U MIIAaHETApHBIC
9/3 CoBpeMeHHbIE NPECTABIEHUS O BOSHUKHOBE- § 2.2 21.09
HUM KU3HU: Teopus A.OnapuHa
10/4 Teopust MpOUCXOKACHUS TPOTOOMOTIOTMME- § 2.3 23.09
pOB.
11/5 | DBomouus MPOTOOUOHTOB §2.4 27.09
12/6 HauanpHble 3Tansl OMOJIOTHYECKON DBOIOINA § 2.5 28.09
13/7 O6061mmenue Temsl «IIporcxoxaeHue u 30.09

HavdaJIbHBIC 5TAIlbl Pa3BUTUS JKU3HW

YYEHHME O KJIETKE.




Xumuueckasi opranuzanus kjaerku (13 u)

14/1 | DneMeHTapHBIH COCTaB JKUBOTO BEIIECTBA §3.1 04.10
o6unochepsl. Heoprannueckre MOJIEKYIbI.
15/2 | buonorunyeckue NOJIUMEPHI - OCIIKH §3.2.1 05.10
16/3 | CoiicTBa u GyHKINHU OCIKOB §3.2.1 07.10
17/4 | OpraHnyecKre MOJICKYJIbI - YTIICBOIbI §3.2.2 11.10
18/5 | Crpoenue u 6uonornueckas pons nmonucaxa- | JIP Ne 1. Onpenenenne 12.10
pHUIOB KpaxMmaJa B paCTHUTEIbHBIX
TKaHAX
19/6 | Opranudeckue MOJICKYIIbI JKHPBI H JTATIOUIBI §3.23 14.10
2017 buonornueckue noauMepsl - HyKJICHHOBBIC §3.2.4 18.10
kuciotel: JJHK (c. 92-98)
21/8 Hyxnennoseie kucnorsl: PHK §3.2.4.5 19.10
22/9 I'eneTnueckmii KO, CBOMCTBA KOja § 3.2.4 (c. 98-105) 21.10
23/10 | Pemenue 3a1a4 Mo MOJEKYISPHOH OMOJIOTHU 25.10
24/11 | T'en: cTpykTypa ¥ QyHKIUK §3.1-3.2 26.10
25/12 | I'eHOM pacTeHui, )KUBOTHBIX U YEIOBEKA. Coo01enue 1mo reMe 28.10
26/13 | O6061eHue 1Mo Teme «XuMU4ecKasi OpraHu- TECT Ne 2 «Xumuueckas 01.11
3a1usl )KHBOTO BEUIECTBAY OpraHu3aIus JKUBOTO BeIlle-
CTBa»
Peann3anus HacaencrseHHoi nagopmanuu. Meradoausm. (8 4)
27/1 | AnabGonu3m. Perynsims akTHBHOCTH I'€HOB § 4.1 11.11
28/2 | llepenava HacaeACTBEHHON HH(OPMAIIHH: §4.1.1.2.-41.1.3 15.11
TPaHCKPHITIUS
29/3 Mexanus3m obecrieueHus: CHHTe3a OeKa: §4.1.14 16.11
TPAHCIISAINS
30/4 | KatanuTuyeckuii XxapakTep peakiuii oOMeHa Jom. matepuan 18.11
BEIIECTB
31/5 DHepreTnyecKkuii 0OMeH- KaTaboIn3M. JTallbl §4.2 22.11




oOMmeHa

32/6 | Ilonarue o romeocTtase. [IpuHIMITEI HEPBHOM Jorm. matepuan 23.11
Y DHJOKPUHHOH PEeTyIsIuy MeTabom3Ma

33/7 ABTtoTpodHBII TUIT 0OMeHa BemecTB PoTo- §4.3 25.11
CHHTE3: CBETOBas M TeMHOBas (aza. XeMo-
CHHTE3.

34/8 O0061enue mo TeMe «Peanusanus Hacae- TECT Ne 3 «Peanuzanus 29.11
CTBEHHOU nHpopmarmu. Metabonn3m» HaCJIeICTBEHHOU MH(OpMa-

. MeTtaboamn3m»
Ctpoenue u pyHkuuu kjaetok (16 4)

35/1 | Ilpenmer u 3aJa4u HUTOJIOTUH. MeTOBI H3Y- KoHncnekr Temsl 30.11
YEHUS! KJICTKH.

36/2 | Ctpoenue 6akTepuaabHO# KiteTKd. OcobOeH- §5.1 02.12
HOCTH JKU3HEACSTEIbHOCTH

37/3 | lluTomna3zma 3yKapuOTHIECKOM KIIeTKH. MeM- §5.2.1 06.12
OpaHHBII IPUHIUIT OPTaHU3ALUH

38/4 | OpraHemisl HIUTOIIA3MBI, HX CTPYKTYpa U §5.2.1 07.12.
GyHKINN.

39/5 | Opranemis! IIUTOIIA3MBbI, X CTPYKTypa U §5.2.1 09.12
(GyHKIUU.

40/6 | KierouHoe sapo — LEHTP YIPaBICHUS KU3HE- §522 13.12
JESTEIFHOCTH KIETOK

4117 XpoMocOMBI. JIUTIITOMTHBIN 1 TaTUIOW THBIHA §522 14.12
HabOpBI XpOMOCOM.

42/8 Pemenwue 3a1a4u o MOJIEKYIIPHOUM OMOJIOTHU 3amaun 16.12

43/9 | O6o6mmenue no reme «CTpyKTypHO- TECT Ne 4 «CtpyKkTypHO- 20.12
(GyHKIIMOHATIbHAS OPraHU3aLMs KIETOK 9yKa- | (QyHKIMOHAIbHAS OpraHn3a-
PHOT» IIUs1 KJIETOK 9YKapHOT»

44/10 | OcoOeHHOCTH CTPOCHHSI PACTUTEIBHBIX KJle- 21.12
TOK

45/11 | JIP Ne 2. U3yuenwue ctpoeHus pactutensHoi u | JIP Ne 2. M3yuenue crpoe- 23.12

JKMBOTHOM KJIETOK o MUKPOCKOIIOM

HUS paCTUTEIILHOU U KU-
BOTHOM KJIETOK I10JI MUKPO-




CKOIIOM

46/12 | )Ku3HEeHHBIH UK KJICTOK. Pa3MHOXKeHHE KiTe- §5.3 27.12
TOK. MUTOTHYECKUY ITUKII.

47/13 | buonoruueckuii CMbICT M 3HAYCHUE MUTO3a §5.3 28.12

48/14 | HapyiieHust KJI€TOYHOTO Pa3MHOMKCHUS M 3a- KoHcnekT TembI 11.01
00JICBaHMS YEJIOBEKA U YKUBOTHBIX

49/15 | Bupychl — BHyTPUKJICTOYHBIC TAPA3UTBHI. §5.6 13.01

50/16 | Knero4Hast Teopusi CTPOCHUSI OPraHH3MOB. §5.5 17.01

PABSMHOXEHUE U PABBUTHUE OPTAHU3MOB.
Pa3mHuoxenue oprann3mos (7 1)

51/1 | ®opmsl Gecronoro pa3MHOXKeHHs. bronoru- § 6.1 18.01
YECKHIA CMBICI U 3HAUCHUE

52/2 [TostoBO€ pa3MHOKEHHE PACTECHUHN U )KHUBOT- §6.2 20.01
HBIX. (c.199-200)

53/3 | I'amerorenes. [lepuosr 00pa3oBaHus MOJIO- § 6.2 24.01
BBIX KJIETOK. (c.200-208)

54/4 | Bruonoruyeckoe 3HaYEHHE W CMBICI Meio3a. §6.2 25.01

55/5 | OcemMeHEHHE U OTLTIOJOTBOPEHHE. §6.2 27.01

56/6 DBOJIIOIIMOHHOE 3HAYCHHE TTOJI0BOTO Pa3MHO- 31.01
KEHUS

5717 O600menue o Teme «PazMHOKEHHUE pacTe- TECT Ne 5 «Pa3zmHuoxeHue 01.02
HUI 1 )KUBOTHBIX)» pacTeHHIA U )KUBOTHBIX)

NnpuBuayaabHoe pa3sBUTHE OPranu3mMos (20 4)

58/1 | KpaTkue UCTOPHUYCCKUE CBEICHHUS §7.1 03.02

59/2 OMOpHOHANTBHBINA MTEPUOJT Pa3BUTHS. THIIBI KoHcmekT Tembr 07.02
SIMLEKIIETOK

60/3 | OcHOBHBIE 3aKOHOMEPHOCTH APOOJICHHUS, 00- §7.2.1 08.02

Pa30BaAHUC 6HaCTy.TIBI .




61/4 | lacTpynsaus — 3aKOHOMEPHOCTH 00pa30BaHHUsI §7.2.2 10.02
JIBYXCIIOMHOTO 3apO/IbIIIa

62/5 | IlepBu4HBI OpraHOTeHE3 U AalbHEHIIas §723 14.02
nuddepeHIpoBKa TKaHEH, OPraHoOB.

63/6 | Perymsiius SMOPHOHAILHOTO PA3BUTHS §723 15.02

64/7 ['eneTnyeckuii KOHTPOJIb Pa3BUTHS Jlon. matepuan 17.02

65/8 | Posib HEepBHOI U SHIOKPUHHOMN CHCTEM B KoHcnekt Tembl 21.02
obecrieueHHH IMOPHOHAILHOTO PA3BUTHS

66/9 | ITocTaMOpHOHANBHBIN TEpUO]] pa3BUTHS. 3a- §7.3 22.02
KoHOMepHOCTH. Hempsimoe pa3ButHe

67/10 | IIpssmMoe pa3BUTHE: JOPEIPOIYKTUBHBIN, pe- §7.3 24.02
MIPOAYKTUBHBIN, TOCTPENPOAYKTUBHBIN IIEPU-
OJTBI

68/11 | buosorus npoI0JKHTEIBHOCTH JKU3HH Jlon. Matepuan 28.02

69/12 | buoreHeTHYeCKUil 3aKOH. §74 01.03

70/13 | Pabotsr akagemuka A.H.CeBeprosa 06 M- Jlorm. MmaTepuat 03.03
OpHOHAILHON U3MEHUNBOCTH

71/14 | Ponb (akTOpOB OKpYIXKAIOLIEH CpeIbl B Pa3BU- §7.5 07.03
THUU OpPTaHU3Ma.

72/15 | KpuTHuecKkue meproabl pa3BUTHS § 7.5 (mom. matepwmain) 10.03

73/16 | BausiHue BO3/ACHCTBUS TOKCUYECKUX BEIIECTB § 7.5 (mom. matepuan) 14.03
Ha X0J1 SMOPHOHAIILHOTO Pa3BUTHSIL.

74/17 | Bausuue Bo3aeiCTBUS TOKCUYECKUX BEIIECTB § 7.5 (mom. matepuan) 15.03
Ha XOJ IIOCTIMOPHOHAIBHOTO Pa3BUTHSI.

75/18 | IloHsTHE O pereHeparuu. §7.5 17.03

76/19 | O6061IeHue TeMbl «OHTOTCHE3» Tema 7 21.03

77/20 | TECT Ne 6 «lHauBHAyaIbHOE Pa3BUTHE Op- TECT Ne 6 «luquBuyastb- 22.03

TaHHU3MOB»

HOC Pa3BUTUC OPraHU3MOB»

OCHOBBI TEHETUKU U CEJIEKLIUU (25 u).
OCHOBHbBIE NOHATHUS TEHETHKH (2 1)




78/1 | VicTopusi pa3BUTHS TCHETHUKH . Jlon.matpuan 24.03
79/2 OCHOBHBIC TIOHSTHS TCHETHKHU. 04.04
3aK0HOMEPHOCTH HacJIe1I0BaHUA NPpU3HAKoB (12 4)

80/1 Mertoabl U3ydeHUs: HACIEICTBEHHOCTH U U3- §9.107.04 05.04
MEHUYUBOCTHU 11.04

81/2 | 3akOHOMEPHOCTH HACJICIOBAHUS PU3HAKOB, §9.2.1 07.04
ycraHOBJIeHHbIe MeHienneM. MoHoruOpuiHoe
ckpemuBanue. [1epBblii 3aKOH

82/3 | Bropoii 3akon Menaens. [ToaHoe u HENMOTHOE §9.2.2 11.04
JIOMHHHUPOBAHHE

83/4 | Ananuzupyromiee CKpenrBaHue §9.23 12.04

84/5 JlurubpuHOE ¥ MOTUTHOPUIHOE CKPEIIUBa- §9.24 14.04
Hue. Tpetuil 3akoH MeHiens.

85/6 | JIP Ne 3. PerieHne reHeTHIECKUX 33134 JIP Ne 3. Pemenue renetu- | 3amgauu 18.04

YecK. 3aj1a4

86/7 | XpoMocoMHas TeopHs HAaCIEICTBEHHOCTH, §9.3 19.04
3aKOHBI CIICTICHUS T'CHOB.

87/8 | CuenneHHOE HacIeJOBaHUE MMPU3HAKOB. 3aKOH §9.3 21.04
T.Moprana.

88/9 | I'enernyeckoe onpeseacHHUE Moja: TOMO- U §9.4 25.04
reTepOraMeTHBIN Mo

89/10 | CocraBieHue poaoCIOBHBIX 3agaun 26.04

90/11 | I'eHoTwII KaK IeJIOCTHAs crcTeMa. B3anmo- §9.5 28.04
JIEHCTBHUE aJUICTTbHBIX M HEaJUICTbHBIX T€HOB.

91/12 | TECT Ne7. OcHOBHBIE 3aKOHOMEPHOCTH TECT Ne7. OcHOBHBIE 3aK0- 28.04
HaCJICIOBAaHUS TPU3HAKOB. HOMEPHOCTH HACJICIOBAaHUS

MIPU3HAKOB.
3aKoHOMEPHOCTH U3MEHYUBOCTH (5 1)

92/1 | OcHoBHBIC GOPMBI M3MEHYMBOCTH. MyTanum, § 10.1 03.05
CBOMCTBA Y MPUYMHBI MyTalIHi.

93/2 KoMOuHnaTiBHast H3MEHYUBOCTb. KoHcnekT Tembl 03.05

94/3 deHoTUNHYECKasi U3MEHYUBOCTbD. § 10.2 10.05




95/4 CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOIU(H- JIP Ne 4. Uzyuenue usmen- § 10.2 12.05
KallMOHHOW W3MEHYHUBOCTH. yuBocTH. [locTpoeHue Bapu-
AIlMOHHOM KPHUBOM.
96/5 | IloBTopenue u 0606IeHKE 3a Kype 10 Kimacca. O030pHI BcexX TIIaB 16.05
[TonroroBka K KOHTPOIBHOU paboTe
97 TECT Ne 8. UToroBoe TecTupoBaHue TECT Ne 8. Utorosoe Te- 17.05
CTHpPOBaHHUE
OcHoBbI cesiekuu (5 1)
98/1 LleHTpbI MPOUCXOXKIECHUS M MHOTO00pa3us §11.1 19.05
KYJIbTYPHBIX PaCTCHUIA.
99/2 MeToabI CEeNeKIINH. §11.2 23.05
100/3 | Cenexiyist MUKpOOPTaHU3MOB. BHOTEXHOIOTHsI §11.3 23.05
Y TeHETUYeCKasi MH)KCHePHs
101/4 | JocTmXEeHUS U OCHOBHBIC HANIPABIICHHS CO- §11.4 24.05
BPEMEHHOM CEJICKIIUH.
102/5 | 3HaueHue CEeNeKUNH LIS CEIbCKOTO XO035H- 24.05

CTBa, MEJMLIMHBI U JIp.OTpaCIei




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHMUME no BUOJIOT'NN.
11 kaacc (3 yaca B Hel1es110)

Ne Tema ypoka I[IpakTuyeckue, 1adopa- JlomauHee 3aqaHue Hara
YPOKa TOpHBbIE/
KonTposibHbIe padoThl To nnany Mo gaxry
YUYEHMUE OB 3BOJIIOIIUNA OPTAHUYECKOI'O MUPA (49 4)
3aKOHOMEPHOCTH Pa3BUTHS KMBOI NPUPOABLL. IBOJIOLMOHHOE YueHue (26 1)
1/1 Pa3BuTne 6mosoruu B 10JapBUHOBCKHM ITEpH- §1.1.1 01.09
oJl '
212 Pa6otsr K.JIunHes mo cucreMaTrke pacTeHUui §1.1.2 02.09
Y >KUBOTHBIX. '
3/3 OpomonnonHas Teopus JK.b.Jlamapka. §1.1.3 06.09
4/4 «BxonHO€ TeCTUpOBaHUEY TECT Ne 1 «BxoxHoe Te- 08.09
CTUPOBAHUECY '
5/5 IIpennocbuUIKM BOZHUKHOBEHUS YYCHHUS §1.2.
Y./lapBuHa. 09.09
6/6 Yyenne Y./lapBrHa 00 HCKYCCTBEHHOM OTOO- §1.3.1
pe 13.09
717 VYuenue Y.JlapBuHa 00 ecTeCTBEHHOM OTOOpE. §1.3.2 15.09
8/8 BceoOmas nuanBuIyaibHast U3MEHUYUBOCTh U KoHcnekT Tembl 16.09
M30BITOYHOE YHCICHHOCTh TOTOMCTBA '
9/9 boprba 3a cymecTBoBaHme Jlom.mMatepuan 20.09
10/10 | EcrecTBeHHbIH 0TOOP Jlon.matepuan 2909
11/11 | O6pa3oBaHKE HOBBIX BUIOB OO6pa3oBaHue HOBBIX BH- 23.09
JIOB '
12/12 | O6oObmaromuii ypok mo TeMe «BOIOIHOH- TECT Ne 2 «Yuenue Jlap- 2709

Has Teopusi JlapBuHa»

BHUHa»




13/13 | Buxa — anemenTapHas sBomonnonnas eauaumna | JIP Ne 1 «Bun u ero kpure- | § 1.4.1 99.09
pum» '
14/14 | CunTeTn4ecKas TCOPHsI SBOJIOIUH. Koncnekr 30.09
15/15 | lomynsiust — 3JeMEHTapHas ¢IMHUIIA BUA . 1.4.2
o 04.10
['enodonx momymsui
16/16 | WnmeanbHble U peanbHbIe porecchl (3aKoH §14.3
. 06.10
Xapau — BaitnGepra)
17/17 | 'eneTnveckue MPOIECCHI B MOMYJISIIIUU § 1.4.4. 07.10
18/18 | Pe3epB HacneaCTBEHHON M3MEHUYMBOCTH B T10- §1.4 11.10
NyJSIAN '
19/19 | ®opmbI ecTeCTBEHHOrO 0TOOPA § 1.4.5 13.10
20/20 | IpucnocoOIeHHOCTh OPTaHU3MOB K Cpejie § 1.4.6 14.10
oOuTaHus . '
21/21 | JIP Ne 2. «M3yuenue npucnocodneHHocTr op- | JIP Ne 2. «M3yuenue mpu- 1.4.6
TaHU3MOB K CpeJie OOUTaHUS CIIOCOOJIEHHOCTH OpTaHM3- 18.10
MOB K cpeJie OOMTaHUs»
22/22 | MUKpPO3BOJIFOIIHS. KOHCIIEKT 2010
23/23 | O6006menwue mo teme «/IBmwkymue cuiasl 3B0- | TECT Ne 3 «/Ismkyimune
JIIOIIAY CUJIBI DBOJIIOIIUI 21.10
24/24 | CoBpeMeHHBIE IPEIICTABICHUS O BUI000pa30- § 1.4.7
Bannu (C.C.YerBepukos, [lImansraysen) 25.10
25/25 | Ilytu u cCKOPOCTH BUI000pa30BaHUsI §1.4.7
26/26 | TeMmbl 3BOTIONUA C.74-77 27.10
MaxkposBouonus. buosorunyeckue nocjieICTBUs NpuodpeTeHusi npucnocodaenui (15 4)
271/ I'1aBHBIE HanpaBIeHMsI BOIIOLMOHHOTO MPO- C.79

necca

28.10




28/2

buosiornueckuii mporpecc u perpecc

KOHCIICKT 01 11
29/3 [Tytu noctuxeHust OMOJIOrMYECKOT0 Iporpec- § 2.1 10.11
ca '
30/4 Pe3ynbTaThl 3BOTIONNMK: MHOTOOOpa3Hue BUIOB KOHCIEKT 1111
31/5 Pe3ynbTaThl BOTIONNH: YCI0KHEHUE OPTaHH- KOHCTICKT
3a1UU 15.11
3216 MakpoasBostonus Jlon.matepuain 1711
33/7 AporeHes: CylHOCTb apoMOP(HBIX U3MEHE- §2.1.1. 18.11
HUM 1 UX POJIb B HBOJIOIUHU ’
34/8 BO3HUKKHOBEHHE KPYITHBIX CUCTEMAaTHIECKUX Jlon.marepuai 2211
rpymi '
35/9 ANoreHes u mporpecCUBHOE MPUCIIOCOOITe- §2.1.2 2411
HUE '
36/10 | Karorenes — kak (hopma JOCTHIKEHUs OHOIIO- §2.1.3 2511
TUYECKOTO MPOIBETAHUS OTJICITBHBIX TPYIII '
37/11 | OcHOBHBIE 3aKOHOMEPHOCTH DBOJIFOIHH §2.2.1. 2911
38/12 | IlpaBuiia 3BONIIOLUK TPYIIIT OPraHMU3MOB §2.2.2 01.12
39/13 | 3nauenue pador A.H.CeBepuona Jomn.maTtepuan 02.12
40/14 | OGo6maromnmii ypok mo teme «Makpo3BoIIo- C.94-97
LS 06.12
41/15 | TECT Ne 4 «MakpO3BOJIFOLIHSI TECT Ne 4 «MakpoaBoutto- 08.12
A '
Pa3Burmue :xxu3HHM HA 3eMiIe
42/1 Pa3BuTHe *)u3Hu Ha 3eMile B apXeMCcKyIo U § 3.1
MIPOTEPO3OMCKYIO IPBI. 09.12
43/2 HamnpaBnenue »BOTIOINY TIEPBBIX XOPOBBIX. §3.2 13.12

Pa3ButHe BOJHBIX pacTEHUN




44/3

PazButue xxu3HM Ha 3eMIie B TaJI€030MCKYIO

§3.2

apy. 15.12
45/4 DBOIIOLMS PACTEHUI Hon.matepuai
16.12
46/5 Bo3HUKHOBEHHE TO3BOHOYHBIX : PHIOBI, 3€MHO- Jlom.matepuan 20.12
BOJIHBIC, PENTIIINU.
4716 Pa3BuTHe XU3HM Ha 3eMJIe B ME3030MCKYIO §3.3.
apy. 22.12
4817 OBOJIIOIMS HA3€MHBIX TO3BOHOYHBIX. BO3HUK- Jlon.marepuan 2312
HOBEHHE MTHUI] ¥ MIECKOIMUTAIOIINX
49/8 CpaBHuTENbHAS XapaKTEPUCTHKA BBIMEPIINI Jomn.maTtepuan 2712
Y COBPEMEHHBIX Ha3€MHBIX MIO3BOHOYHBIX.
50/9 Pa3BuTHe ®KU3HU B KAWHO30MCKYIO 3PYy. §34 1201
51/10 | Pa3BuTHE TUIAIICHTAPHBIX MIICKOIMTAIOIIHX, Hon.marepuain 13.01
MOSIBJICHUE XHUIITHUKOB.
52/11 | OcHOBHBIE 3TAlbI YBOTIONUN PACTCHUIN H KU~ C.100-105
BOTHBIX 17.01
53/12 | O6o6maromHii ypok mo teme «Pa3BuTre Kus3- C.126-127 19.01
HU Ha 3emiie» '
54/13 | TECT Ne 5 «Pa3BuTHe XU3HU Ha 3emiie» TECT Ne 5 «Pa3Burue xus3- 20.01
HU Ha 3emiie» '
ITpoucxoxaeHue 4eJI0BeKa
55/1 Mudosnoruueckue u peIuruo3Hbie MpeIcTaB- C.130 24.01
JICHUS O IPOUCXOKJICHUHU YeTIOBEeKa
56/2 C_HCTeMaTquCKoe nmosioXkeHue Buja Homosa- §4.1 26.01
piens B cucteme KMBOTHOT'O MUpa
5713 Pa3zButne nmpumatoB. IlpusHaku u cBOWiCcTBa §4.2 2701
YelIoBeKa
58/4 Cranuu 3BOJIONNY YEIOBEKa: APEBHEHIIINE, §4.3 3101

JAPCBHUC, IICPBLIC COBPCMCHHLIC




59/5 [MomynsamonHas cTpykTypa Buaa Homosapi- §4.3
ens 02.02
60/6 CBolicTBa YeoBeKa Kak OMOCOITHATBHOTO CY- Jlom.maTepuan
IECTBa 03.02
61/7 JIBIKyIIIME CHITBI aHTPOIIOTEHE3a Jlom.matepuan 07.02
62/8 Pa3zBuTHE WieHOPA3ACIBbHON peun, CO3HAHUS U KOHCIIEKT
00IIIeCTBEHHBIE OTHOLIEHUS B CTAHOBJIEHUU 09.02
YeJI0BeKa
63/9 CoBpeMeHHBIH 3Tall YBOJTIONAN YEIIOBEKA § 4.4. 10.02
64/10 | Beaymias posib 3aKOHOB OOIIECTBEHHOM JKU3- C.146-147 14.02
HU B COIIMAJIBHOM IPOIECCE YEIIOBEUESCTBA '
65/11 | TECT Neo 6 «CTaguy dBOJIIOLIMY YETIOBEKA» TECT Ne 6 «Craguu »Bo- 16.02
JIFOIIMA YETI0BEKA)» '
B3auMOOTHOLIIEHHSI OPraHU3MAa U CPeabl
Buocdepa, ee cTpykTypa H QyHKIHH
66/1 buocdepa — xxuBasg 0607104YKa TIAHETHI. §5.1.1 17.02
67/2 CrpykTypa 6uochepsl: murocdepa, ruapo- Jlon.marepuan 2102
cdepa, atmocdepa '
68/3 J’KuBoe BeliecTBo, BUIOBOI COCTaB, Pa3HO00- §5.1.2 2402
pasue u BKJIaJ B OnoMaccy '
69/4 KpyroBopor BemecTs B nmpupo/ie 5.2 28.02
70/5 3HavyeHHEe KPYroBOPOTOB TECT Ne 7 «buocdepar» 02.03
7Ku3nb B coodmecTtBax. OCHOBBI IKOJIOTHHA
71/1 Hctopus hopmupoBaHus cCOOOIIECTB KUBBIX § 6.1 03.03
OpraHHU3MOB '
72/2 ["eosornveckast UCTOPUST MATEPUKOB: U30JISI- Jlon.marepuai 07.03
s, KIAMaT '
7313 buoreorpadus. buoreorpadudeckue odmactu C.169 09.03




74/4 OcHoBHbIE OMOMBI cylId 1 MHpPOBOTO OKeaHa §6.2 10.03
75/5 VYuyenue o OuoreorneHo3ax. EcTecTBeHHBIE CO- §6.3.1. 14.03
00111eCcTBa JKUBBIX OPTraHU3MOB ’
76/6 KommnoHeHThsI OMO1I€HO30B: TPOAYIIEHTHI, KOH- §6.3.1 16.03
CYMEHTBHI, PEAYLICHTBI '
77/7 AbuoTtnyeckue HakTopbl CPEIbL. §6.3.2 17.03
78/8 buotnueckue GakTopsl cpeabl §6.3.4 21.03
79/9 lenu nuTaHUs U CETH MUTAHUS. JKOJIOTHUYC- C.201-206 23.03
CKas nmupamujia yrcen OMoMacchl, JHEPruu '
80/10 | Cmena GuorneH030B. [IpuHIUI cMeHBI OHolIe- §6.3.5 24.03
HO30B, )OPMHPOBAHUE HOBBIX COOOIIECTB '
81/11 | dopmbI B3aUMOOTHOIICHUI MEXIY OpraHu3- § 6.4.1 03.04
Mamu. [103UTHBHBIE OTHOIIIEHUS '
82/12 | AHTUOMOTHYECKUE OTHOLLICHUS . XUIITHAYE- §64.2 07.04
CTBO, MTAPA3UTU3M, KOHKYPEHIIHS, aHTUOHNO3 '
83/13 | Heitrpanbubie oTHOmICHHS — HeliTpanusm §6.4.3 09.04
84/14 | TECT Ne 8 «OCHOBBI 9KOJIOTHI) TECT Ne 8 «OcHOBBI 3KO- 10.04
JIOTU
buocdepa u yenosexk. Hoocepa
85/1 AHTpoOTIOTeHHbIE (PaKTOPHI BO3ACHCTBHS HA §7.1 14.04
OHMOILIEHO3BI '
86/2 VYuenue B.U.Bepnanckoro o Hoochepe Jlom.matepuan 16.04
8713 Hewucueprnaembie pecypesbl. §7.2.1 17.04
88/4 Hcuepraemblie pecypchbl: BO30OHOBIIsIEMbIE U §7.2.2. 21.04
HEBO300HOBJISIEMbIE '
89/5 3arpsizHeHue Bo3ayxa. [[puauHbl 1 X 1M0- §7.3.1
CJICACTBHUSL. 23.04




90/6 3arps3HEeHUE MPECHBIX BOJI 1 MHPOBOTO OKea- § 7.3.2.-7.3.3.
Ha 24.04
91/7 AHTpOTIOTeHHOE U3MEHEHHE TIOYBHI. BrusHue § 7.3.4-7.3.5 28.04
YeJIOBEKa HA PACTUTENbHBIN U )KUBOTHBIM MHUP '
92/8 PanuoakTuBHOE 3arpsi3HeHUE OUOChepbl §7.3.6 30.04
93/9 [TpoGaemMbl palliOHATBHOTO TPUPOIOIIONH30- §7.4 31.04
BaHUsI, OXPAHBI IIPUPOIBI '
94/10 | Mepsi 110 00pa30BaHUIO IKOJOTHUECKUX KOM- C.256-258
IUIEKCOB, PKOJIOTHYECKOE 00pa3oBaHuE.
04.05
IMoBTOpenue (5 4)
95 [ToBTOpenue 3a kypc 10 kmacca [onroroska o Bonpocam | g 05
96 [ToTOpenue 3a kype 11 kiacca Iloxroroeka 1o Borpocam | 7 o5
97 TECT Ne 9 «ToroBsiii» TECT Ne 9 «ToroBbrii» 11.05
98 13.05
99 AHanu3 UTOroBOTO TECTA 14.05
Bbuonnka (3 4)
100/1 | buonuka. Mcmonb30BaHKHe 4€I0BEKOM ITPHH- §8 18.05
[IUTIOB OPTraHU3allu1 PACTEHUH U JKUBOTHBIX '
101/2 | ®opMBI )KUBOTO B IPUPOJIE U HX MTPOMBIILI- §8 1905
JICHHBIC aHAJIOTH B CTPOUTEIIHCTBE '
102/3 | ®opMbI KHBOTO B IPUPOJIE U MX MPOMBIIII- 23.05

JICHHBIC aHaJIOTH B MCXaHU3Max




KOHTPOJIb YPOBHS OBYYEHMUSA
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KPUTEPUU U HOPMbI OHIEHKH 3YH YYALIUXCSA

Ounenka ycTHOro orsera yyammuxess Ormerka "'5" craBurcs B ciaydae:

1. 3HaHus, TOHUMAaHUS, TJIyOUHBI YCBOCHMSI 00Y4arOIUMCs BCET0 00bEMa MPOrpaMMHOr0 MaTepuania.

2. YMeHus BBIJEINATH IJ1aBHbIE MTOJIOKEHHSI B H3YYEHHOM MaTepHalie, Ha OCHOBaHUH (DaKTOB M MPUMEPOB 0000IIATh, 1€JIaTh BHIBOJIbI, YCTAHABIUBATH MEXK-
NpeMETHBIC U BHYTPUIIPEAMETHBIC CBSI31, TBOPUYECKH IMPUMEHSIET IOTydCHHBIC 3HAHUS B HE3HAKOMOW CUTYaIHH.

3. OrcyrcTBHE OMMOOK U HETOUETOB IIPU BOCIIPOU3BEICHUN U3YYEHHOI0 MaTepraa, Ipy YCTHBIX OTBETaX YCTPaHEHHUE OT/IEIbHBIX HETOUHOCTEH ¢ TOMO-
IIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTEIISA, COOJIIOJICHHE KyIbTYPHI YCTHOM pedn.

Otmerka "'4"":

1. 3HaHMe Bcero N3y4eHHOTO MPOrPaMMHOT0 MaTepHara.

2. YMeHu# BbIACTATH [VIaBHBIE NIOJI0XKEHUS B U3yYEHHOM MaTepuae, Ha OCHOBaHUM ()aKTOB U MPUMEPOB 000011aTh, A€TIaTh BEIBOAbI, YCTAaHABIUBATH BHYT-
pUIpEMETHBIE CBSI3HU, IPUMEHSTH ITOJTy4YeHHBIC 3HAHUS Ha MTPAKTHKE.

3. He3nauuresnbHble (HErpyOble) OMMOKH U HETOUETHI IPU BOCIPOU3BEACHUN H3YYEHHOT0 MaTepuaa, CoOII0AeHUE OCHOBHBIX MPABUII KyJIbTYphl yCTHON
peun.

Otmerka "'3" (ypoBeHb MpeACTaBICHUH, COUCTAIOIINXCS C JIEMEHTAMH HAyYHbBIX TOHATHUI):

1. 3HaHMe 1 yCBOGHUE MaTepHaja Ha YpPOBHE MUHUMAJIbHBIX TPEOOBAHUHN MPOrPaMMBl, 3aTPyJHEHHUE IIPU CAMOCTOSTEIbHOM BOCIIPOU3BECHUN, HEOOXO01U-
MOCTh HE3HAYUTEIHHOMN TOMOIIM MPEroiaBaTes.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHHSI IIPU OTBETAX HA BUIOM3MEHEHHBIE BOIIPOCHI.

3. Hanmuue rpy0oii ommOKy, HECKOIBKUX HErpyOBIX MIPU BOCIIPOU3BEICHIH N3YUYEHHOTO MaTepHala, He3HAaUuTeIbHOE HECOOII0IeHNE OCHOBHBIX MPaBUII



KyJBTYpHl ycTHOU peun.OTMeTKa "'2'":

1. 3HaHMe U yCBOGHUE MaTepHaja Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAaHUI MTPOrpaMMBbl, OT/IEIbHbIE MIPEICTaBICHUS 00 U3yYEeHHOM MaTepualle.

2. OtcyrcTBUE YMEHH paboTaTh Ha YPOBHE BOCIIPOM3BEICHHS, 3aTPy/THEHHS IPU OTBETaX Ha CTAaHAAPTHBIE BOIPOCHI.

3. Hannuue HECKOJIBKUX IPYObIX OIIHMOOK, OOJIBIIOro YMcia HErpyObIX MPH BOCIIPOU3BEACHUN U3YYEHHOI0 MaTepHuaa, 3HaYuTeIbHOe HecOoOII0IeHHE Oc-
HOBHBIX TPaBWJI KYJBTYPHl YCTHON pEYH.

OneHka BbINOJTHEHUs! NPAKTHYECKHUX (J1abopaTopHbIX) pador. OT™MeTKa '5' cTaBUTCA, ECIIM YUEHUK:

1) npaBUIIBHO OMpEAEIHI 1IeJIb OIBITA;

2) BBIOTHUI pabOTy B TIOJHOM 00beMe C COOTI0IEHUEM HE00X0IUMOM MOCIIEI0BATEILHOCTH TIPOBEICHHS ONBITOB U M3MEPEHUIA;

3) caMOCTOSITENBHO U PallMOHAIILHO BBIOPA U MOATOTOBMII JJIs OIIbITa HEOOXOAMMOE 000PYI0BaHKE, BCE OIBITHI IPOBEJI B YCIOBUAX U PEXKUMAX, oOecedn-
BAIONIMX MOJIy4YE€HHE PE3YyIbTaTOB U BBIBOJOB C HANOOJBIIEH TOUHOCTHIO;

4) Hay4HO rPaMOTHO, JOTMYHO ONucall HabIoAeHUs U c(hOpMYIMPOBAI BBIBOJBI U3 OMbITA. B npeicTaBleHHOM 0TYeTe NPAaBUIBHO U aKKYPAaTHO BBITOTHUI
BCE 3aMKCH, TAOJINIBI, PUCYHKH, TPa(UKH, BBIYUCICHUS U CIIEJIa BEIBOJIBI;

5) nposBIsSeT OpraHU3alMOHHO-TPYIOBbIE YMEHUS (ITOIEPKHUBAET YUCTOTY paboUYero MecTa U MOPsIOK Ha CTOJIE, 3KOHOMHO UCIOJIb3yeT pacXOIHbIE MaTe-
puabl).

6) SKCIIEPUMEHT OCYIIECTBIISIET 110 IUIAHY C Y4€TOM TEXHUKU O0€30M1aCHOCTH U MPaBUI paboThI.

OtMmertka "'4" craBUTCS, €CIIM YUYEHUK BBIIOIHII TpeOOBaHU K olieHke "5", HO:

1. OIBIT IPOBOAMI B YCJIOBUSX, HE 00€CIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHU;

2. unu OBLIO TOMYIIEHO JBa-TPU HEJ0UETA;

3. unu He 6osiee o JHON HEerpyOoil OIIMOKH U OJJHOT'O HEeJl0ueTa,

4. MM SKCTIEPUMEHT TIPOBEJICH HE MOJIHOCTHIO;

5. WM B OMMCAaHUM HAOJIOCHUI U3 OIBITa IOIMYCTUI HETOYHOCTH, BBIBO/IBI clienal HenoaHble. OTMeTka "'3"" cTaBUTCS, €CIIM YUCHHUK:

1. IpaBUIIBHO OTIPEAEIIHII IIeITh OIbITa; paOOTY BBHITIOIHIET MPABUIHHO HE MEHEE YeM HAIIOJIOBHUHY, OHAKO 00BEM BBIITOIIHEHHON YaCTH TAKOB, YTO MO3BOJIS-
€T MOJIYYUTh [IPABUIIbHBIC PE3YIbTATHI U BBIBOABI 10 OCHOBHBIM, IPUHIIMIIAAIBHO BaKHBIM 3a7auaM paboThl;

2. wi mogbop 00opyaoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAK)KE pabOTHI 110 HAYAITy OIIBITA IPOBEII C IIOMOIIBIO YYUTEIIS; WM B XO/I€ TTPOBEICHUS OIBITA U
U3MEpPEeHUi ObLIN JOMYIIEHbI OIIMOKY B ONMCAHUN HAOII01eHUH, (POpMYITMPOBAHNUHU BHIBOJIOB,;

3. ONBIT MPOBOAMJICS B HEPAMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIIO K MOTYYSHHIO PE3YIHTATOB C OOJIBIICH MOTPEITHOCTHIO; HITH B OTYETE OBUIH JOIYIICHBI B
o011eli CII0)KHOCTH He OoJiee ABYX OLIMOOK (B 3aMUCAX €AMHUL, U3MEPEHUAX, B BEIYUCICHUX, rpadukax, TabIuIax, cxemax, 1 T. J1.) He IPUHIUIHAIBLHOTO
JUIA JAHHOM paboThl XapakTepa, HO MOBJIMABLIMX HA PE3YJIbTAT BBIIOJIHEHUS;

4. nomyckaet rpyoyro ommOKy B X0Jie dKCIiepuMeHTa (B 00bsICHEHUH, B 0(popMIIeHUN pabOThI, B COOIOACHNH MPaBUJI TEXHUKU 0€30MacCHOCTH MPH paboTe ¢
MaTtepuagaMu U 000pyI0BaHHEM ), KOTOPAsi UCIIPABIISETCS 10 TPEOOBAHUIO YUUTEIIA.

Otmerka "'2" cTaBUTCA, €CITU YUCHUK:

1. He ompeaeau1 CaMOCTOSITENIBHO 1I€JIb OIbITA; BHIIOIHUI paObOTy HE MOJHOCThIO, HE HOArOTOBUII HYKHOE 000pYA0BaHHE U 00BEM BBINOJIHEHHON YacTH pa-
OOTHI HE MTO3BOJISIET CACTATH IPABUIIBHBIX BHIBOJIOB;



2. VTN OTIBITBI, ©3MEPEHUS, BEIUMCIICHUS, HAOTIOICHHS TTPOU3BOIMIIMCH HETIPABIIIBHO;

3. unu B Xo/ie paboTHI M B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHbIE B TPeOOBAaHUAX K orleHke "3";

4. nomryckaet aBe (1 6osee) rpyobie OIMOKN B X0/1€ IKCTIEPUMEHTA, B 00BSICHEHNH, B OPOPMIIEHUHN PabOThI, B COOTIOICHUHU TIPABMIT TEXHUKH O€30MaCHOCTH
npu paboTe ¢ BeliecTBaMu U 000pyA0BaHUEM, KOTOPBIE HE MOXKET UCIPABUTH JIaXKe MO TPEOOBAHUIO YUUTEIIS.

OueHka caMOCTOATEJIbHBIX MUCbMEHHBIX M KOHTPOJIBLHBIX pador. OT™MeTKka "'5"" cTaBUTCS, €CIIN YUEHHUK:

1. BeIONTHUI paboTy 6€3 OMMOOK U HETOYETOB; 2) IOMYCTUI He OoJiee OJJHOrO HeJI0YeTa.

Otmerka "'4"" cTaBUTCSA, €CITM YICHUK BBITIOTHIII Pa0OTY MOJHOCTHIO, HO IOMYCTHII B HEH:

1. He Gonee oIHOM HETPYOOIl OMUOKHU M OAHOTO HEJA0YETa; 2. UK He OoJiee IBYX HEJOUETOB.

Otmerka "'3"' cTaBUTCS, €CITU YICHUK MMPABWIBHO BBITIOIHWI HE MeHee 2/3 paboThl Wi JOYCTHI:

1. He Gonee ABYX IpyObIX OMIMOOK; 2. WK He Oosiee 0JHOI Tpy0oil 1 0THON HerpyOOil OMIMOKM M OTHOTO HEJ0YeTa; 3. UM He OoJiee IBYX-TpeX HETPyObIX
OIMOOK; . WM OAHON HErpyOoii OMMOKU U TPeX HEOUETOB; 5. WIIK IPU OTCYTCTBUH OMIMOOK, HO TP HATHYUHU YEThIPEX -TISITH HEJJOUYETOB.

Otmerka "'2" cTaBUTCA, €CITU YUCHUK:

1. AOMyCTHUI YKCIIO0 OMMOOK U HEJOUYETOB MIPEBOCXOAIIEE HOPMY, IPU KOTOPOH MOKET OBITh bICTaBJIeHA OlleHKa "3"; 2. WM eclu MPaBUILHO BBITOIHUII
MeHee MOJIOBUHBI PabOTHI.

IlepeueHb J1a0OPATOPHBIX M MPAKTHYECKHUX padoT

Kaerka
Ne. |Ha3Banue j1abGopaTopHoii padoTsl | Ne Ha3Banue npakTuuyeckoi padorsl
1. |HaGmrogenue kneTok pacTeHuid, xxu- |1. CpaBHeHUE CTPOCHHS KJIIETOK PACTEHUI, KUBOTHBIX, TPUOOB U OaKTEpU.

BOTHBIX, OAKTEPUI O MUKPOCKOIIOM,
UX U3YYECHHUE U ONUCAHHUE.

[IpuroroBneHue u onrcaHUEe MUKPO-
IIPENapaToB KJIETOK PACTEHUH.

2. 2. Cpasnenue npoueccos dporcenus u ObIXaHUsL.
OnbITHI IO ONPEJEICHUIO KaTAIUTH-

3 YeCKOM aKTUBHOCTU (PEPMEHTOB. 3 CpaBHeHue npoiieccoB (POTOCHHTE3a U XEMOCHHTE3a
N3ydenune XxpoMOCOM Ha TOTOBBIX

4. |[MHKpOTpenaparax. 4 CpaBHeHHE NPOLECCOB MUTO3a U MEH03a.

CpaBHeHI/Ie IMpoucCCOB pa3BUTHUS ITOJIOBBIX KIICTOK Y paCTeHI/Iﬁ N )XUBOTHBIX.

5. |M3yyeHue KIETOK APOAOKEN MO MUK- |5.




POCKOTIOM.

OnbITHI IO N3YUCHUIO IJIa3MOJIN3a U
JCIIasMoJin3a B paCTHTeHBHOfI KJICT-
KH.

6. 6. Pewienue 3a0au no moneKyaapHoi ouoaouu
Nzydenne (a3 MuTO3a B KIIETKAX KO-
7 |pemuxa yxa.
Opranusm
[TocTpoeHre BapualluOHHOTO psifa U
8 BapHalMOHHON KPHUBOM - CocraBiieHHE CXeM CKpEeIIUBaHUS.
3 Pemenne reneTHYecKux 3a7a4 Ha MOHO M JUTUOPHUIHOE CKpPEIIMBAHKE
9 Pemienne reneTnyeckux 3aj1a4 Ha HEMOJIHOE IOMUHUPOBAHUE
10 Pemenne reneTnueckux 3aa4d Ha CIETNIEHHOE HACJIEeJOBaHHE
1 Pemenne reneTnueckux 3ajad Ha HacleAOBaHUE CIETUIEHHOE C TTOJIOM.
12 Pemienne reneTnyeckrx 3a/1a4 Ha B3aMMOJIECTBUE TEHOB
13 BrlisiBiieHHE HCTOYHUKOB MYTareHOB B OKPYKAIOIIEH Cpejie.
14 CpaBHeHHE TIPOLIECCOB OECIOJIOrO U MOJIOBOTO PAa3MHOKEHUS
15 CpaBHeHHE POLECCOB OIUIOJOTBOPEHHUS Y LIBETKOBBIX PACTEHUM U MMO3BOHOYHBIX KUBOTHBIX
16 CpaBHUTENbHAS XapaKTEPUCTHKA TOPOJ (COPTOB).
17 AHanu3 oleHKa YTHYECKHUX aCleKTOB Pa3BUTHS HEKOTOPBIX HCCIEOBAHU B OMOTEXHOJIOTHH.
Bun
Hab6mronenue u onrcanue ocobeil Bu- CpaBHHTEINIbHASI XapaKTEPUCTHUKA 0COOEH pa3HBIX BUOB OJTHOTO POJia IO MOP(HOIOTHIECKOMY
g [Ramo MOP(}OTOTHIeCKOMY KPUTEPHIO. 18 KPUTEPHIO.
BrisiBiIeHHE H3MEHUHMBOCTH Y 0C0O0€i
10 |OAHOrO BHA. 19 CpaBHuTeNIbHAS XapaKTEPUCTHKA €CTECTBEHHOTO U HCKYCCTBEHHOIO 0TOOpa




11

BrisiBnenue npucnocobieHuit y opra-
HHU3MOB K cpejie 0OUTaHusI.

20

CpaBHEHUE MPOLIECCOB JABIKYIIETO U CTAOMIN3HUPYIOIIEro 0TOopa.

12

BrisiBneHrne nanoaganTanuii y pacrte-
HUU.

21

CpaBHeHHE POIECCOB IKOJIOIMIECKOr0 U reorpaguyeckoro BUaI000pa3oBaHus.

13

BrisBnenue nauoagantamui Y KHUBOT-
HBIX.

22

CpaBHuTeNbHAS XapaKTEPUCTHKA MUKPO-U MaKPOIBOJIOLIUH.

23

CpaBHuUTENIbHAS XapaKTEPUCTUKA ITy-
TE! ¥ SBOJIIOLIMM U HAIIPABJICHUH 3BO-
JIOLUH.

24

BrisiBienne apoMopdo30B y pacTe-
HUM.

25

BrisBienue apoMop@o30B y KHUBOT-
HBIX

26

Ananu3 u OIICHKA pa3JIMYHbIX T'HIIOTC3
BO3HUKHOBEHUS KU3HHU Ha 3eMIIC.

27

Ananus u OLICHKA Pa3JIMYHbIX T'HIIOTC3
BO3HHUKHOBCHHS ITPOUCXOKACHUS YC-
JIOBCKa

28

AHanu3 U OIIEHKA Pa3IMYHBIX TUIIOTE3
BO3HUKHOBEHUS (POPMUPOBAHUSA YEIIO-
BEUYECKHUX pac.

IKOCHUCTEMBI

14

Habutoienue u BbIsIBIIEHUE TPUCTIO-
co0JieHuHl y OpraHu3MOB K BIHSHUIO
Pa3IUYHBIX SKOJIOTHYECKUX (PaKTOPOB.

29

CocraBiieHHE CXeM MEPEHOCa BEIIECTB M SHEPTHUH B IKOCUCTEMAX (THILEBBIX IETICH U CETEH ).

15

BrisiBaeHre a0MOTHYECKUX U OMOTH-
YCCKUX KOMIIOHCHTOB O9KOCHUCTCM.

30

CpaBHI/ITCJ'ILHa}I XapaKTCPHUCTHUKA SKOCUCTEM U arpO3KOCUCTEM.




BelsiBiIeHME aHTPOIIOTEHHBIX U3MEHE-
HUU B DKOCHCTEMAX CBOEU MECTHOCTH.

Pemenune sxkoorudeckux 3aaay

16 31
OnurcaHue 3KOCUCTEM CBOEH MECTHO-
CTH (BUIOBAs ¥ MPOCTPAHCTBEHHA
CTPYKTYypa, CE30HHbIC U3MEHEHUS,
17 HaJIMYUe aHTPOTIOTCHHBIX N3MCHCHHIA) 39 CocraBiieHHe CXeM KpyroBopoTa yriepoja, Kucioposa, a3oTa.
HccnenoBanne N3MEHEHHM B SKOCH-
18 cTeMax Ha OMOJIOTHYECKUX MOJICTISX. 33 AHanu3 U OIleHKa rI100abHBIX aHTPOTIOTEHHBIX U3MEHEHUH B Onocdepe.

18 nadopaTopHbIX padoT

33 npakTH4yeckue padoThl
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