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MOACHHUTEJIbHAA 3ANMUCKA

PaGouas nporpaMma no 6M010THH COCTABJIEHA HA OCHOBE:
1. depepanbHOro komnoHeHTa [OcynapcTBEHHOro crTaHpapTa OCHOBHOrO obuiero oOpa3oBaHus
(yrBepkmen npukazom Munobpazosanus Poccun «O6 yreepkaeHnn (enepaiibHOro KOMIIOHEHTa
roCcy1apCTBEHHbIX CTAaHAAPTOB HaYaIbLHOIO 00LIero, OCHOBHOrO 00Lero 1 cpegHero (NoJHoro) oowero
obpazosanus» oT S mapra 2004 r. Ne 1089)
2. TlpumepHo#i nporpamMmel no Onoaoruu cpearero (noauoro) obiero odpasosanus - nNPodUIbHbIN
ypoBeHb  (COOpHMK  HOpPMATHBHbIX  AOKyMeHTOB. buonorus.  ®emepaibHblii  KOMIOHEHT
rocysapcTeeHHoOro cranaapra. [lpumepHsie mporpammsl no Guonoruun. - M.: JIpoda, 2012)
3. TlIporpammsl cpeaHero (nonHoro) obuiero odpasosanus no Ouonoruu 10-11 knace.
VrnybneHHblit yposeHb. ABTOp 3axapos B.b. (Paboune nporpammsl .buonorus. 10-11 knaccst:
yueOHOo-MeToanueckoe nocodue — M.: «/lpoda» 2013).
4. VuebHOro nuaHa LKobl.

Ceronns Ouonorus - Hanbonee OypHO pasBHBarowascs oOJaCTb €CTECTBO3HAHHA. PeBOIIOLIMOHHbIE
M3MEHEHHS B MHPOMOHWMAHHH Y4EHBLIX-€CTECTBEHHHKOB, npousowenine B cepeanne XX B, Obln
00yCIOBIEHBI OTKPLITHSIMU B MOJIEKYJIIPHON W KJIETO4 HOW OHONOrHH, reHeTHKE, YKOIOrMU. 3a MoIBeKa
Guonorusi npespaTUiaach U3 OMUCATENLHOH HAYKH B aHANMTHYECKYIO, MMEIOLIYI0 MHOTOYHCIIEHHbIE
MpUKiIagHble OTpaciu. buosorudeckue 3HaHus nexar B OCHOBE Pa3BHTHS  MEAMLIMHBI,
tapmakonoruieckoil 1 MUKPOOUONOrHYECKOH MPOMBILLIEHHOCTH, CEJbCKOrO M JIECHOTO XO35HCTBA,
MULLIEBOH U nepepabaTbIBaOIIEli MPOMbILLIEHHOCTH, CHCTEMbI OXPaHbl OKPYIKaOLIEH Cpembl.

Kypc Ouosornn B 10-11 knaccax na npoduiabHOM ypoBHE HamnpaBjeH Ha (GopMmupoBaHHE y
yqalluxcs UeJOCTHONM CHCTEMbl 3HaHUI O *UBOM NMPUPOJE, €€ CUCTEMHON OpraHu3allii 1 3BOJHOLIIH,
MO3TOMY nporpaMma BKIOYaeT cBefeHuss 00 oO0wux OHONOrMuecKUX  3aKOHOMEPHOCTSX,
MPOSIBASIOLMXCS Ha Pa3HbIX YPOBHSX OpraHu3aluu >uBoit npuponasl. Ha npodunbHOM ypoBHe
y4awuecs OOKHBI OCBOUTE 3HAHUS U YMEHUS, COCTAB/IIIOLINEG JOCTATOUHYIO 6a3y A5 MPOMOLKEHUS
obpasosanus B BY3e, obecnieunBarowye KyabTypy MOBEACHUS B IPHPOLE, MPOBEACHUS U OPOPMIICHHUS
OHOMOrHYECKUX UCCACAOBAHMI, 3HAYUMBIX IU1s1 Oyayuiero ouosora.

B paboueii nporpaMme Hauld OTpaKeHHE LEJH M 3aJa4H H3y4deHHs OHOJIOMMHM Ha CTYNEeHH
cpenHero (noaHoro) obuiero odpa3oBaHUs, U3N0KEHHbIe B MOSCHUTENbHOH 3anucke k [MpumepHoi
nporpaMme no Guonorun (MpoduabHbIA YPOBEHD):

* OCBOEHHE CUCTEMBbI OMONOrHYECKUX 3HAHUIN: OCHOBHBIX OMONOrM4eCKUX TCOPHIi, Uaeil ¥ MPUHLUIOB,
JCKAWMUX B OCHOBE COBPEMEHHONM HAay4qHOM KAapTUHBI MHpA, O CTPOCHUM, MHOroodpasuu u
0coOeHHOCTAX OMOcHCTeM (KJEeTKa, OPraHmsM, TMOMNyJaslMs, BUI, OUOreoueHo3, Ouochepa), o
BBIAIOLIIXCS OMOJIOMHUECKUX OTKPBITUAX U COBPEMEHHBIX HCCICAOBAHMAX B OHONOrMUECKOH HayKe;

* 03HAKOMJIEHHE C METOJaMH MO3HaHHs MPUPO/bl. UCCIEAOBATENLCKMMU METOAAMH OUOJIOMMUYECKHX
HayK (LMTONOrMK, FEHETUKH, CeleKUUH, OHOTEXHONOTHH, KOJIOMHH), METOAaMH CaAMOCTOSTENLHOrO
npoBeneHuss  OMONOrMveckUx  uccaenoBaHuii  (HaOMKOJEHUs,  U3MEpeHUe,  3KCMEPHUMEHT,
MOJAEIUPOBaHNEe) U IPaMOTHOro O(GOpPMIIEHHSI TOJIYUEHHBIX Pe3YJbTATOB, B3aUMOCBS3bI0 Pa3BUTHUS
METOMOB U TeopeTHUeckux 00001IeHH T B OHONOrHuecKkoil Hayke;

* OBJAJAEHHE YMEHUAMU: CAMOCTOSTENbHO HAXOAHTh, aHAM3UPOBATh U UCIIOb30BATh OUONOrMYECKYHO
HMH(pOpMaLIMIO; TONB30BaThC OMOIOrMUECKOH TEPMUHONOrMEH M CUMBOJAMKOHN, YCTaHaB/IMBATh CBS3b
MEXOY Pa3BUTHEM OHOJOTHH M COLMANbHO-IKOHOMUYECKMMU H SKOJOMMYeCKUMU MpodieMamu
4eJIOBEUCCTBA, OLICHUBATD MOCJICACTBUS CBOCH ACATENBHOCTH MO OTHOLICHHIO K OKPYXAOLWEH cpene,
COOCTBEHHOMY 3I0POBBI); OOOCHOBEIBATE U COOMIOAATE Mepbl npodunaktuku 3adonepanuii 1 BHUY-



uHpEeKLMY, MpaBWiIa MOBeAeHMs B npupose M odecreveHuss ©Oe30MACHOCTH  COOCTBEHHOI
JKU3HEeATeIbHOCTU B YPe3BblYaliHbIX CHUTyalMAX TIPUPOJHOrO M TEXHOTEHHOrO XapakTepa;
XapaKTePH30BATE COBPCMCHHBIC HAYYHBIE OTKPHITHS B 00IacTH OHOJIOMHHY,

*  pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, MHTEJIEKTYAlbHbIX M TBOPYECKHX crnocobHocTel B
rpoLecce. 3HAKOMCTBA C BBIJAIOLIMMHCA OTKPBITHAMU W COBPEMEHHBIMH HCCJETOBAHHSAMH B
Ouonoruueckol Hayke, pelwaeMbIMy €10 npodiemMamu, MeToa0J10rHel OMONOrMuecKoro HeCeqoBaHus;
NPOBEAEHUS] JKCTIEPUMEHTAJIbHBIX WCCNEeNOBaHHH, peleHns OHOIOrHYeCKUX 3adady, MOIETHPOBAaHHS
Ouonoruyeckux 0ObEKTOB U TPOLECCOB,

*  BOCMHTAHHE: YOSKIEHHOCTH B TMO3HABAEMOCTH KMBOIT MPUPOJbI, CJIOMHOCTH U CaMOLIEHHOCTH
JKU3HH KAaK OCHOBBI  OOINEUETOBEYECKUX HPABCTBCHHBIX LCHHOCTEH W PaLHOHAIBHOIO
MPHPOIOTIONB30BAHNS,

* npuolpereHHe KOMIETEHTHOCTH B PALHOHAJIbHOM NPUPOAONOL30BaHHH (cODI0OeHHE NpaBUIl
MOBEIEHUs B TNPHPOIE, COXPAHEHHMs PABHOBECHS B 3KOCHCTEMax, OXPaHbl BHIOB, 3KOCHCTEM,
O6uocdepnl) U coxpaHeHUr cOOCTBEHHOTO 340POBbs (cobmoaeHne mep npodunakTHKH 3a00NneBaHuii,
obecrnieuenne Oe€30MACHOCTH KU3HEAEATENbHOCTH B UPE3BbIYAHHBIX CHTYaUMAX TNPUPOOHOTO U
TEXHOMEHHOIO XapakTepa) Ha OCHOBE MCIMOJb30BaHUA OWOJOrH4eckux 3HaHMH M yMeHUil B
MOBCENHEBHOM KHU3HH.

Kypc Ouonorum Ha ctyneHu cpesaHero (mojHoro) obuiero oOpazoBaHMs Ha Npo(HUIBHOM YpOBHE
HampaefieH Ha (OPMHUPOBAHHME Y YualLMXCs LENOCTHOH CUCTeMbl 3HaHWH O KHBOH mpupone, ee
CHUCTEMHOIl OpraHM3alMyd M SBOMIOLMH, TO3TOMY TNporpaMma BKJIOYaeT CBeAeHus 00 oOLHX
OMONOrHUYECKHX 3aKOHOMEPHOCTSX, TPOSIBASIOLIMXCA HA PasHbIX YPOBHAX OpraHU3alMM KUBOIt
npupoabl. OCcHOBY oTOOpa coaepskaHus Ha MPOGHILHOM YPOBHE COCTABISAET 3HAHWELIEHTPHUECKHI
NnoAXoj, B COOTBETCTBHH ¢ KOTOPbIM yHalHECs] NODKHbI OCBOHTb 3HAHUS M YMEHHs, COCTaBIAOLIHE
JOCTaTOYHYIO 0a3y [t mpoao/keHus odpasosanus B BY 3¢, obecneunBaromue KyasTypy NOBEICHNS B
NMPHPOIE, TPOBCACHHUS ¥ O(GOpMIICHHS OHOJOMMHYECKUX MCCICIOBAHMIN, 3HAYUMBIX Ui Oyaymiero
ononora. OCHOBY CTPYKTYpHUPOBAHHs COACPKAHNA Kypca OHMOJIOruY B CTapilei MIKOJ€ Ha MPOQIIEHOM
YPOBHE COCTABJSAIT BeOyLIMe CHUCTEMOOOpAsyloLHe HAeH — OTIUYUTENbHbIE OCOOEHHOCTH JKHUBOIi
NPUPOIbI, €€ YPOBHEBas OPraHW3aLUHs W 3BOJIOLUHS, B COOTBETCTBHH C KOTOPbIMH BbIAEEHbI
colep:kaTesbHble JIMHUM Kypca: buosiornss kak Hayka. Merombl HayuHoro mnosHaHus; Knerka;
Opranusm;, Bug; Dxocucremsl.

ITpuHUMnEl 0TOOPa OCHOBHOrO M AONMOJIHUTENBHOTO cozepkanus B pabouyro nporpammy CBA3aHbl C
MpPeeMCTBEHHOCTbIO Liesieil oOpa3oBaHMs Ha Pa3fM4HbIX CTYMEHSAX M YPOBHSIX OOy4eHHs, JOTMKOMH
BHYTPHIIPEIMETHBIX CBsI3ei, a Tak:e BO3PACTHbIMU OCOOEHHOCTAMM pa3BuTHs yuaiumxcs. [lpu
paspaboTke Nporpammbl yUUTbIBAIMCH MeXIpeAMeTHble CBa3K. [{ns kypca O1omoriun 0codeHHO BakHbl
MeKTpe/IMeTHble CBS3M ¢ Kypcamu (hU3MKHM, XMMHUH M reorpadui, NMOCKONbLKY B OCHOBE MHOTHX
OMONOTHYECKUX MPOLIECCOB M sIBEHUH JiexaT (hHU3MKO-XMMHYECKHe TIpoLecChl M sBJEHUs, a
GONBLIMHCTBO O0LEOHOMOrHYECKUX TEOPETHUECKUX MOHATHI MeKNpPeIMETHbI N0 CBOell CylHOCTH. B
cTapiueil npoduabHOI LKOMe NPOCIeXKUBAKTCA Kak BEPTHKANbHbIE (MEXY CTYMEHAMH 00pa3oBaHus),
TaK M FOPH3OHTANbHble (Ha OAHOW CTyneHH oO0yueHMs) MeXIpenMeTHble CBA3M Kypca OMOJNOrHH ¢
AOPYTUMH KypcaMu - (GDH3HKH, XUMHH, reorpaduu.

Tpe60BaHI/Iﬂ Ha l'[pO(bH.]'IbHOM YPOBHC HAMNPaBACHBI Ha PCANU3ALUNK) AOCATCIBHOCTHOIO, NMPAKTHKO-
OPUCHTHPOBAHHOIO 1 TUYHOCTHO-OPUCHTUPOBAHHOIO MOAXOOO0B: OBJIAACHHUEC COACPKAHNECM, SHAYUMBIM
o TIPOAOIKCHHUS 06p&30BaHHﬂ B ccbepe OHOJIOrHYECKUX HAYK, OCBOCHHC VYYAILOIHMMHCA
HHTCJ]HCKTy&.]'IbHOﬁ u l'[p&KTH'-ICCKOﬁ ACATCIBHOCTH, OBJIAACHUC OHONOTHYCCKUMU MCTOOaMHU
I/ICCJ'ICIIOBaHHI‘/‘I‘ ﬂj’[ﬂ peanu3aliy YKa3aHHBIX ITOAXOOOB, BKJIKYCHHBIC B pa6oqy10 nporpamMmy



TpeOOBaHUs K YPOBHIO MOATOTOBKH CPOPMYJIHPOBaHb! B AeATENbHOCTHOI Gopme. TIpuopureramu ans
yuebHoro npeaMera «buomorus» Ha crymeHu cpeaHero (mosHoro) obuiero oOpasoBaHus Ha
MPOQHIBHOM YPOBHE SIBJISIOTCS YMEHUS, OCHOBAaHHBIC HA 0O0JICE CI0KHBIX BUAAX ACATENBHOCTH, B TOM
YHC/Ie TBOPYECKON: OOBSCHATH, YCTAHABMUBATE B3aHMOCBSI3H, PELIATh 3aJavM, COCTAB/ATH CXEMBEI,
ONUCBIBATh, BBISBJIATH, MCCNENOBATb, CPAaBHUBATH, AHAIM3HPOBATh H OLCHHBATH, OCYLICCTBIATH
CaMOCTOSITCIIBHEIN MONCK Omonornyeckoil nHpopmamun. VcnonezopaHne NpHOOPETEHHBIX 3HAHUH H
YMEHHI B NPAKTHYECKOH NESTeNBHOCTH M TOBCENHEBHOH JKH3HH MOApasymeBaeT  TpeboBaHmI,
BBIXOSIINE 33 PaMKH y4€OHOro NMpoIecca U HALEICHHBIC Ha PELICHHE Pa3HOOOPA3HBIX JKH3HEHHBIX
3anay.

YyedHo-meToanueckunn komnaekr. B cocras YMK BxoasT:

1. 3axapos B.b. buonorusa. O6was 6uonorus. I[Ipopunbhblii yposerb. 10 ki.: yued. ans
obmreobpazoBarebHbIX yapekaenuit. — M. poda, 2015.
2. 3axapos B.b. buonorusa. O0was 6uonorus. IpogunbHelil yposeHs. 11 ki.: yued.ans
obmeobpaszoBaTenbHBIX yapexaeHuin. — M.: [Ipoda, 2016.

o]

3. MynbrumenuiiHasi nmoanepskka kypca « Obmas 6nonorus. 10 — 11 knace» CD.

MecTo npeameTa B 6a3HCHOM y4eOHOM MJ1aHe

[TpumepHas nporpamma paspaborana Ha ocHOBe denepaibHOro 6a3ucHoOro yuebHoro niana uis
oOpasoBaTesbHbIX yupexaeHuii P®, B COOTBETCTBMHM ¢ KOTOPbIM Ha M3yueHHe Kypca OHOJOruu
BeAeeHo 210 yacos. OnHako yueOHbIH IUIaH WKobl onpeaennn 204 yaca, B ToM uncie B X kinacce —
102 uvaca (3 uaca B Heneno), B XI knacce — 102 yaca (3 vaca B Heneso).

KonnuecTBo yueOHbIX 4acoB, BT.4. N NpoBeAeHHs] paboT NMPAKTUUECKOrO U KOHTPOJNBHOIO
XapakTepa.

O0mas XapaKkTepucTHKA y4e0HOro npeamera

OCHOBY CTPYKTYPUPOBaHUS COAepKaHUs Kypca OMOOrHH B cTaplueil koJe Ha NpogUIBHOM YpOBHE
COCTaBJIAIOT BEAyIIUE CHCTEMOOOpasyloLne aeH — OTJIHYHTEbHbIE OCOOEHHOCTH JKHUBOH NPUPOILL, ee
YPOBHEBAs OPraHW3aIHsl U 3BOJIFOLUS, B COOTBETCTBHH C KOTOPbIMHU BbIAEJIEHBI COAEPIKATENbHbIE IMHUH
Kypca: buomorus xak Hayka. Metoas! HayuyHoro nosHanus;, Knerka, Opranusm; Bug, Dxocucremesl.
[Mpu usyvenun obwel Guonoruu pekomenayercs odpawatb 0codoe BHMUMAaHHE Ha TO, YTO JKHBas
marepusi - 310 ocobas Qopma nABIWKEeHUss MatepuH BO BcenenHnoil, ynpaensemas 3akOHaMM,
HECBOAMMBbIMH K 3aKOHaM PU3HKH, PYHKUHOHUPOBAHKE 5KUBOH MaTepHH MPUHLMTHATILHO HEBO3MOXKHO
OnMucaTb YPaBHEHUSIMU Ha OCHOBE 3HAHUS TOJbKO (PU3HUECKUX U XMMHUUECKMX 3aKOHOMEPHOCTEHN.
JXKuBoe oTnnuaeTcs OT HEKHBONO BOSHUKHOBEHHEM, & TAK)KE XpaHEHUEM, nepenayeil 1 pa3BépTbiBaHUEM
nHpopmauuu. OnepupoBaHue OrpoOMHbIMH 00BEMaMH HHPOpPMaLUMM BO3MOKHO TOJbKO Ojarogaps
HAJIUYMIO MHOFOYPOBHEBBIX MEpPapXUUECKH YCTPOEHHBIX YMPaB/SIIOLIMX CHUCTEM, CBOEro posa
KOMITBIOTEPOB CO CBOMMH HOCHUTEISIMM JIaHHbIX, S3bIKAMH TPOrpaMMHUPOBAHUs, NEpeKIoUeHHeM
nporpamm. [ToHMMaHue 3TOI CNOKHOM KNBOH MaTepHK AOJKHO CONMPOBOXKAATHCS U MOHUMAHHEM TOrO,
4TO rNybOKOe H3YueHUe €€ BO3MOXKHO TOJIBKO C UCMOJb30BAHHEM HayuHbIX METOJA0B W JOCTU:KEHHH
pa3HbIX HAYK - GU3MKH, XUMHH, MATEMaTHKH, HHPOPMaTUKH.

[MenecooOpa3HO MpPOBECTH CpaBHEHHE HAYYHOrO MeToAa TMNO3HAHMS KUBOI MpUpPOAbI U
HEHayuHbIX CNocoOOB OTpaskeHUsl AeHCTBUTENBHOCTH (Hampumep, uckycctsa) Ilpu 3ToMm crneayet
JNOHECTH IO YYalMXcA MOHHMAHHE TOro, YTO 3TH [Ba crnoco0a MO3HAHWS MUPA HE HCKIIOHAlOT H He
3aMEHAIOT, a AoNonHAT Apyr apyra. Ilpu sToM cnemyer 4é€rko NOHMUMATb, YTO TMPEAMETOM
©CTCCTBCHHBIX HAyK SIBJISIETCS YMOINOCTHUrAeMOE€, TOrAA KAaK COMAEPKAHHE NMPOM3BEINCHHN HCKYCCTBA
nocruraercss smouusamu. Chenyer yAeauTb BHUMAHUE POJM TUMOTE3bl B PA3BUTHH OHOJOMMH.
HeoOxoaumo oOpaTUTh BHUMAHHE HA TO, YTO HEKOTOpble OHOJNOrMueckue siBjieHUs (BO3HHMKHOBEHHE



KU3HH, MAKpPO3BOJMHOIHUOHHLIC CO6bITI/[$l) HEBO3MOXKHO Ha6.]'II-0)1aTb HEMOCPEACTBCHHO, IMO3TOMY HX
OPUXOAUTCA PEKOHCTPYUPOBATH H MPOBEPATH KOCBEHHBIMU METOJaMU.

JlabopaTopHble pabOThbl yuUUTENb MOKET BbIOMpaTh Te, NI MPOBEAEHHUs KOTOPbIX €CTh
COOTBETCTBYIOLIME YCNOBHUsS B Kiacce. [Io HekOTOpbIM TemaM (npucrnocobneHHe OpraHu3MOB K
yCIOBHSAM OOUTAHUS, MAJICOHTONOTHS, SKOJOrUsS U AP.), ISl KOTOPbIX HET MM MajOo JOCTYITHBIX IJIs
LKOJbHHKOB METOAUK, B KAYECTBE J1a00PaTOPHbIX paboT MOYKHO MPEANOKHTD YHAIIHMCS H3TOTOBJIEHUE
HArNAIHbIX MOCOOUI - MJIAKATOB, TAOJIHILI, CXEM, CTEHra3er.

Bo Bpems n3yueHus kypca peKOMeHIAyeTCs IPUMEHsTh Takue GopmMbl 0OyUeHHs, KaK AHCKYCCHH,
pedepaTe, noknamel. Kpome [0KnamoB, TMOCBAMIEHHBIX HAyYHBIM TNpodnemaMm H - (akTam,
PEKOMEHAYETCA MPOBEACHHUE JOKIAA0B MOCBAIIEHHBIX HCTOPUH HAYKU H BEJMKHUM Y4EHBIM.

buonorus xax yueOHBIH npeamer — HEOTbEMJIEMAas COCTaBHAs YacTb €CTECTBEHHOHAYYHOrO
o0pa3zoBaHMs HAa BCEX CTymeHax oOydeHus. Kax OnMH M3 BaXXHBIX KOMIIOHEHTOB OOpa30BaTEIBHOI
obnactu «EcTtecTBO3HaHME» OHMONOrUs BHOCHT 3HAYMUTENbHBIN BKNAA B JOCTHKEHHE Lienel obwiero
oOpaszoBanus, oOecneunBas OCBOEHME YHYALUUMHCA OCHOB Yy4eOHbIX AMCUUILIMH, pa3BUTHE
MHTEIEKTYaNbHbIX U TBOPUYECKUX CMOcoOHOCTel, (popMHpOBaHHEe HAyuHOrO MHPOBO33PEHUS U
LIEHHOCTHBIX OPUEHTALIUM.

IMpuHUMbI OTOOPa OCHOBHOTO U JIOTIOJNHUTENLHOTO COepkaHKs B pabouyro MporpaMMy CBs3aHbl C
MPEEMCTBEHHOCTBIO Liesieit 00pa3oBaHHs HA PA3NUYHbIX CTYMEHAX M YPOBHAX OOyueHUs, NOTMKOMH
BHYTPHMPEOMETHBIX CBs3€H, a TaKKe BO3PACTHbIMM OcoOeHHOCTAMM pa3BuTua ywammxcsa. [lpu
pa3padoTKe MPOrpaMMBI yYHTHIBAIHCH MeKIPeAMeTHbIecBsI3U. 151 Kypca Ouonorunu 0CoOSHHO BaXKHBI
MEXTIPEIMETHEIE CBSI3H ¢ Kypcamu (U3UKH, XMMHH M reorpadpuu, NMOCKOJBKY B OCHOBE MHOTHX
OMONOTHYECKHX MPOLIECCOB M SIBIEHUM JiexaT (H3MKO-XMMHUUYECKHE TPOLIECChl W SBJIEHUs, a
OOMBIIMHCTBO O0LIEOUONOrHYECKUX TEOPETUHECKUX MOHATHI MEXMPEAMETHbI TIO CBOEH CYLIHOCTH. B
crapuieil mpoubHOIT LWKOJE MPOCIEIKUBAIOTCS KaK BEPTUKANbHBIE (MEXKIY CTyneHaMi 00pa3oBaHusi),
TaK W TFOPH3OHTAJIbHBIE (HA OOHOH cTyrneHH OOy4veHHs) MeKNpeaMeTHble CBA3M Kypca OHOJIOTHH ¢
APYrUMH Kypcamu - GU3UKH, XUMHH, reorpaduu.

PesynbtaThl 0Oyuenus npuseaeHbl B Padoueii nmporpamme B rpade «IlmaHupyembie pe3yabTaThbl
o0yueHus». TpeGoBaHUs Ha NpOdUILHOM YPOBHE HAIpaBJeHbl HA pealH3aUMI0 AeSTENIBHOCTHOIO,
MPaKTHKO-OPHEHTHPOBAHHOTO H JIMYHOCTHO-OPHEHTHPOBAHHOTO MOIX0A0B: OBJadeHHEe CONePIKAHNEM,
3HAYUMBIM Ui TPOACJIKeHHst oOpazoBaHus B cdhepe OHONOrHUYECKHX HAyK, OCBOEHHWE YuYaIIHMMMUCSH
HWHTEJIEKTYaJbHOH U TNPAKTUYECKOW MACATCABHOCTH, OBJAACHUC OHOJIOrMYECKUMH METOHAMHU
ucciaenosanuil. Jns peanusalud YKa3aHHBIX TMOIOXOJOB, BK/IOUCHHBIC B pPadouyrd MPOrpaMmy
TpeOOBaHHsl K YPOBHIO MOATOTOBKU CHOPMYJIUPOBAHBI B AeATENbHOCTHOI dopme. [Tpuopureramu ans
yuebHoro npeamera «buonorus» Ha cryneHu cpeaHero (mosiHoro) obuiero obpa3oBaHus Ha
Npo¢UILHOM YPOBHE SBJISIOTCS YMEHHUS, OCHOBAHHbIE HA 00Jiee CIOKHBIX BUAAX AESTeNbHOCTH, B TOM
YHCJIe TBOPYECKOH: OOBACHATb, YCTAHABIMBATL B3aMMOCBA3M, PELUATh 33a4aud, COCTaBJSTb CXEMbI,
ONUCHIBATB, BBIABATh, HCCIEAOBATH, CPAaBHMBATb, AHANU3UPOBATE U OLCHMUBATB, OCYLICCTBIATH
CaMOCTOSTENBHEIN MOUCK Ononornyeckoit uapopMaumnu. Mcnonezopanue npuoOPETEHHBIX 3HAHUI H
YMeHUI B MNpaKTUYECKOll NeATeNbHOCTH W TIOBCEJHEBHOW SKM3HM TOjApa3yMeBaeT TpeOoBaHMUS,
BBIXOJsLIME 32 paMKH y4eOHOro mpolecca U HaleNleHHble Ha pelleHHe pasHOOOPasHbIX KU3HEHHBIX
3amay.

MeToab! A0CTHXKEHHS Lie/1ei

JaHHas mporpaMma peaqu3yercs NMpH COUETAHUH PasHOOOpa3HBIX POPM U METOAOB OOYyUEHMUS:

Buow obyuenus: OOBSICHUTENBHO-PENPONYKTUBHBIIH, NPOONEMHBIH, PA3BUBAOLIHI,
anropuTMH3UPOBaHHbINH. @OpMbI 00yUeHUs: TPYMIOBbIE, PPOHTANbHbIE, HHAUBUAYANbHbIE,

Memooetr 0byuenusn: cnosecHble, HarsAHbIE, NPAKTHYECKUE U CNELHMANbHbIE.



IMporpamma npeaycmatrpusaeT OosblIOH LMK OO30PHBIX JEKLMI, KOTOpble MO3BOMSHT ydallUMCA
Honee riaybOKO OCMBICIUTDH 3BOJIIOLIMIO JKUBOW MPHUPOABI HA 3emie, HeOOXOAMMOCTH I'YMAaHHOIO U
PaLMOHANIBHOrO OTHOWeHHs K Hawum OorarcrBam Paboueii mporpaMmoli npenycMOTpeHbl YPOKH
0000IIA0IIEro MOBTOPSHHS, KOTOPBIC MPOBOIATCS ¢ LEABI CUCTEMATH3ALUU 3HAHUHN MO TeMaM, IJIs
OOCTUKEHHUS PE3Y/bTaTOB YPOBHSA OOYUEHHOCTH, I OCYIIECTBICHHIS TEMATHUECKOrO KOHTPOIS.

JanHble GopMbl, METOb, BHAbI 00yUeHUs! UCMOMb3YHOTCS COIIACHO MHAMBUAYaNbHOMH TEXHONIOMMH
YUMTENIs M HampaBleHHOCTH Khacca. Bce 3TO MO3BOASIET YUMTENH0 BapbUpOBaTh THIbl YPOKOB,
METOAUYECKHE MPHEMBI.

Tunest yporos:

POONEMHO-TIPAKTHYECKUE AUCKYCCUN (KOMNCKTHBHAS padoTa) MPaKTUYECKUE 3aHATHS (KOMIEKTHBHAS
pabota), mpodneMHO-1a00OpaTOpHble 3aHATUS (rpynmosas padoTa),  HCCNEAOBATENBCKUE YPOKHU
(nnavBKuayanbHas paboTa), YPOK-NEKLUs, YPOK-CEMUHAp;, YPOK pelueHus 3aaau; YpoK-KoHpepeHLus,
YPOK-3KCKYPCHST;, YPOK-KOHCYIbTAlLUS, YPOK-3a4€eT. YPOK-ayKLHOH; Y4eOHbll MO3roBOi LITYPM; YPOK-
MHTEPBBIO, YPOK - MEAULIMHCKHH KOHCHIINYM.

Mexanusmbl GopMUPOBAHHS KJIHYEBbIX KOMNETEHLHH

Ilpu m3yueHnn OGHONOrHK MPEAMETHBIC KOMIICTCHIINH MOXKHO PacCMaTPHBATH KaK PEaH3aLMI0
KJFOUCBBIX KOMIETCHUMI. OHH yCmewHO (GOPMHPYIOTCS B KOHTEKCTE BCEX HETBIPEX KJIFOUCBBIX
KOMITETEeHLIM - UHOOPMALIMOHHBIX, KOMMYHUKATUBHbIX, KOOMEPATUBHbIX W mMpolOaeMHbiX. Tak, Ans
KaueCTBEHHON MOArOTOBKM YyYalllMXCS MX BaXHO HAy4uTh MOUCKY Ouonorvyeckoit uHdopmauuu -
HAXOAHTb B TEKCTe yueOHWKA OTJIMYHTEJbHbIE CHCTEMATHYECKHE TNPU3HAKH, B OHOIOrMYECKUX
CIOBapAX, CIPABOYHHUKAX, SHIHKIONEONsAX, BNEKTPOHHbIX 0a3aX HaHHBIX 3HAUYEHUS OHOJNOrMYecKHX
TEPMUHOB M MaTE€PHaJ O PA3HBIX KUBBIX OPraHU3Max.

Taxke mpu oOyueHuH OHOJOrHHM Henb3ss OOOWTHCH Oe3 QopMupoBaHUS YMEHHI O0WATBCA -
caywats colecefHMKa, aHAMU3UPOBATb CKa3aHHOE APYrMMM, apryMEeHTMPOBaTb CBOK TMO3ULIUIO,
oOMeHuBaTbCs MHGOPMaLIKeid, (OPpMYIHPOBATh BbIBObI B pasHbix dopmax. Kak mpasuno, odlueHue u
COBMecCTHas yueOHas nesareabHoCThb Oosiee 3G PeKTHBHO MOKET ObITb OpraHu30BaHa Npyu 0ObegHHEeHHH
yJaumuxcsi B napel, 3BeHbs U rpynnsl. ['pynnooii xapakrep oOyueHus cnocoOCTByeT ONTHMH3ALNU
MPOLECCa YCBOCHUS OHONOTHYECKOro COACPIKAHNA.

YMeHHsl, KOTOPBbIMH AODKEH OBJAAETh yHaIUiics B paMKax HHPOPMALHOHHONW KOMIETEHLHH:
v\ UHTEPNpPETHPOBATh, CHCTEMATU3HPOBATH, KPUTUYECKU OLEHUBATE U  AHAJIMU3HPOBATH
MHQOPMALIHIO ¢ MO3UIHHN PEIIAaeMOi 3a0a4H.

V' nmepedpa3supoBaTh MbICib, U MO HEOOXOAMMOCTH AOMOJHSTD €€.

v 0poBOAWTb UH(POPMALIMOHHO-CMBICIOBOM aHAU3 TEKCTA.

v (popMyIMPOBATL APIrYMEHTHPOBAHHBIE BLIBOAbI. YUCIONB30BATH NOJYYEHHYIO HHPOPMALINIO s

YCMELWHOro MIAHUPOBAHHA U Pealn3auui COOCTBEHHOH AeATelbHOCTH.
v’ CTPyKTYpHPOBaTb HH(POPMALMIO W MPEACTAB/STE €€ B PA3AMYHBIX (POPMAX U HA PA3MTHUHBIX
HOCHTEJISIX.

Cpenn Oonbluoro pasHooOpasusi KOMMETEHTHOCTE! Ad BbIMYCKHUKOB LUKOJbL BakHEeHIINMU

SBJISIOTCST  0Opa3oBaTesbHble KOMMETEHTHOCTH. B ocBoeHuM Ouosorvueckux 3HaHWii, Haubonee
3HAYHMBIMHU, ABJISIOTCS:
yuebno-noznasameinsiible - COBOKYTHOCTb KOMIETEHTHOCTEH y4yeHHUKa B cdepe camMOoCTOATENbHOH
MO3HABATEAbHON  JCATCABHOCTH, BKIIOUAKOIICH  3J€MEHTHI  JIOTHYECKONH, METOAQJOTHYECKOM,
o0mey4eOHOH IeITeABHOCTBIO, COOTHECCHHOM C PeIbHBIMH TMO3HABACMBIMU OOBEKTAMH - 3TO: 3HAHUS
M YMEHMS, LeJlenolaraHus, MiIaHUpOBaHUs, aHaIu3a, peGaeKCur, CAMOOLIEHKH;
KOMMyRUKQMUEHbIC - BKIIOYAIOT 3HAHUS W cnocoObl B3aUMOAEHCTBUS C OKPYKAKLUMH U
yIOANEHHBIMU JIFOABbMH, HaBbIKH paboThl B rpynne, BAajeHHWE Pa3/IMUHBIMU COLMAIBHBIMH POJIAMH B
KOJUIEKTHBE; HWH()OPMALMOHHBIE - NPH [OMOLIM pPeajbHbIX OOBEKTOB (TeneBH30p, MAarHUTO(OH,
KOMTIBIOTEP,T.A.),



UHPOPMAUUOHHBIX MEeXHO1021i (aynM0o- 1 BUEO3aMuCh, dNexTpoHHas nouta, CMHU, HHTepHeT),
GOpMHPYIOTCS YMEHHSI CaMOCTOSTENILHO HAXOAHTb, AHAJHW3UPOBATL M OTOMpaTh HEOOXOAMMYIO
nH(popMaLHIo, OPraHu30BaTh, NPeodPa3oBaTh, COXPAHATD U NMPENaBaTh ee.

Jnsl IOCTIDKEHHS MOCTABICHHON LIENH, B paMKaX KOMIIETCHTHOCTHOTO MOAXOAA, HCIONB3YETCA
CHCTEMA METOZOB, OOCCIECHUMBAKIINX YCBOCHHUE LIKOJIBHUKAMH OHONOTMYECKHX 3HAHUH, CHOCOOOB
YMCTBEHHOM AesTeIbHOCTH, PAa3BUTHE MX MBICIUTENbHBIX CNOCOOHOCTEH M MOBBILIAKLIMX UHTEPEC
aeTeit K CAMOCTOSATENBHOMY MPOLIECCY MO3HAHUS:

MeTton npobaeMuzaumu.
MeTon BblABHKEHHS THIIOTES
MeTton ysacHeHus
Metonel mpobneMHOTO OOCYKACHUS 1 3BPUCTHYECKOM Oecenbl.
Meton uccnenoBaTeNbCKOrO M3yHeHHs
Cosnanue npodneMHOIH cUTyaLmrn
MeTon npoexTHOH AeATENbHOCTH
Oo0ureyuedHble YMEHHS, HABBIKH H CMOCO0b 1eITETbHOCTH
Pabouas mporpamma mpemycMaTpuBacT (POpMHPOBAHUE V yHAIIUXCS OOMICYYCOHBIX YMEHUM U
HAaBBIKOB. B 5TOM HampasieHun npuopureTamMu 11 yueOHoro npeamera «buonorus» Ha npouabHOM
YPOBHE SIBJSIOTCS. CPaBHEHHE OOBEKTOB, aHAJIM3, OLIEHKA, pelleHHe 3a]ay, CAMOCTOATENbHbII NOKCK
1H(popMaLMy, TBOpHECKas AeATeIbHOCTb.
[na npoBepku 3HAHHI, YMEHMH W HABBIKOB Y4YWTElb HCIMOJIb3YET pasHble (OPMbl KOHTPOJS:
TEKYILIUH, MPOMEKYTOUHbIH, HTOTOBBIN, PENPOAYKTHBHBIN W NMPOLYKTHBHBIN.
v" Ucnonwzosanne UKT
v CucTeMa OLEHKH HOCTIKEHHET 00yHaomnxcs
v" PerynsipHbiii TeMaTHYECKHIT KOHTPONb € MOMOILLBIO Pa3HOYPOBHEBbIX TECTOB, OUOMOTHUECKHUX
3aaa4, TBOPUECKUX 3alaHN il MO3BOJSIET 3aKPEIIATh TEOPETUUECKHE 3HAHUS Ha BICOKOM YPORHE,
a nabopatopHble U MpakTHYeckue padoTbl POPMUPYIOT OCHOBHbIE OHOJIONHYIECKHE YMEHHUS U
HABBIKH, 2 TAK)KE MEeTarnpeiMeTHbIE KOMIeTeHInH, HeoOxonumble npu noarotoske Kk EID B
KOHLE M3YHMCHUSI KAKAOH TEMBI MPEIYCMOTPEHBI KOHTPOJIBHBIC pabOTEI
¥ 3auérbl 3a nepsoe nonyroaue B 10-11 knaccax rno3posAiOT y4aMMCs JIydLIe TOArOTOBHTLCS K
BBIMTYCKHOMY 5K3aMeHy B opme EI™D.
v O0s3aTeNbHBIM ISl YYAIIUXCS SBASIETCS CO3MAHME MPOEKTA MO OMOMOTHH, KOTOPBIH OHH
3alMIIAKT B paMKax «Heaean OUOJIOTUM».
v' TeMmaTu4eCKM U WTOTOBbI KOHTPOJb MPOBOAMUTCS ¢ HCIOJIb30BAHWEM MOHWTOPWUHIOBOTO
MUHCTPYMEHTApHs (TECTOB), 3aJIOKEHHOr0 B conepkanue YMK.
B nporpamme npencrasiieHbl TEMbl BO3MOXHbBIX pedepaToB, TROPUECKUX M UCCIIENOBATENLCKHX PadoT,
KOTOPBIC MOTYT UCTIONb30BATHCS Il VIIyOneHus u 0000 eHNs 3HaHUTH

B kauecTtBe neMoHcTpauuii, 1abopaTopHBIX padoT, KOHTPOJIBHBIX TECTOB MOTYT HCTIONb30BATHCS
KOMIIbIOTEPHbIE MOAEJH, KOMITBIOTEPHbIE TECThI U J1aDOPAaTOpHbIE PabOThl, Kak NPH CaMOCTOSTENBHOM
M3YYEeHUM MaTepuana ydallMMHCS, TaKk W TpU JMCTAHUMOHHOM OOLIeHMM ¢ mpenoaasateneM. B
nporpaMme MpHBeagH CIMCOK OCHOBHOMW, JOMOJHUTENbHON W CMIELMATIbHON JIUTEPATYPDbI 1 YUHUTENA
M YYAIIUXCS, METOAHUYECKOH JIUTEPATYPb! AJIS NpenoaaBaree.

NN NN N NEN

YUEBHO-TEMATUYECKHUH ILIAH

Ne | HaumeHoBaHue pa3aena Bcero | Konuuectro pador | Konauuecrso pador
/T 4HaCcOB | MPAKTHUYECCKOrO KOHTPOJBHOTO
XapakTepa xXapakrepa




10 kaacce 102 4
1 | Benenue 1
2 Yacte 1. BUOJIOT' A KAK HAYKA. 9 TECT Ne 1. BxogHO€ TeCTUPOE
METOJbI HAYUYHOI O ITO3HAHW A
3 Yacte 2. YUEHHME O KJIETKE 30
3.1 | 2.1. Ucropust uzyuenus kierku. Kinerounas | 2
TEOpUS
3.2 | 2.2. XuMu4eCcKkuil cOCTaB 12 JIP 1. Onpenenenne | TECT Ne 2 «Xumuueckas opr
KJIETKH. Kpaxmasa B
PaCTUTEIbHBIX
TKaHsX, N3yyeHune
hbepmeHTaTMBHOIO
pacLyenneHuns
nepokcuaa
BOAOPOAA
B pacTUTENbHbIX U
XMBOTHBbIX KNeTKax
2.3. CTpoeHue 3yKapuoTHYeCKONH 9 JIP 2. N3yyeHue TECT Ne 4 «CtpykrypHO-(yH
MPOKAPUOTHUECKOMKIIETOK KNETOK PacTeHWN U | KJIETOK 3yKapHuOT»
XMBOTHbIX MOA
MWKPOCKOMNOM Ha
rOTOBbIX
MUKponpenapartax u
nx onucaHve
JI/p 3 CpaBHeHune
CTPOEHUNS KNETOK
pacTeHuu,
YKNBOTHbLIX, rpnboB 1
BakTepun.
3.3 | 2.4. Peanu3aiys HacJaeqCTBEHHOU 4 . Pewienne TECT Ne 3 «Peanu3arst HacIe
WH(POPMALIUU B KIIETKE 3NeMeHTapHbIX MeTtabonu3m»
3agad no
MOMEKYNSIPHON
Bronorun.
2.5. Bupycel 3
4 | Yacts 3. OPTAHU3M 57
3.1. Opranusm — enuHoe LieJoe. 3 TECT Ne 5 «PazmHoxxeHue pa
KuzHenesTenbHOCTD U PeryJIsiius
(byHKUMH opraHu3Ma
3.2. OOMeH BeIecTB | MpeBpalleHue 6 TECT Ne 6 «MHnuBuayanpHOe
SHEPTUHU
3.3. PazmHOXeHUE 13
3.4. UupuBuyanbHOE pa3BUTHE 6
OpPraHu3MOB (OHTOTEHE3)
3.5. HacnencTBeHHOCTb U UIBMEHUYHUBOCTL | 22 .n/p 5.
CocraBneHue
3neMeHTapHbIX
CXEM CKpeLLnBaHUS.
6. PeweHnve
reHeTUYeCKmX
3ajgad.
7. N3ydeHne
pes3ynbTaToB
MOHOrMOPUAHOIrO 1
anrmdpuaHoro

cKpeLyMBaHns




y Apo30hunel.
8. CocrasneHuve n
aHanus
POAOCINOBHbIX
yernoseka.
3.6. Homectukamusi. OCHOBBI 7
cenekuu. buorexnonorus
5 3aKIIrOUeHNe U BE3EPB 6
Bcero
4acoB
11 kaace 102 2
1 BBEJIEHUE
1 Yacte 1. BUJT 55
1.1 | 1.1. UcTopus 3BOMIOLIMOHHBIX UIEH 11
1.2 | 1.2. CoBpeMeHHOE 3BOJIIOLUOHHOE 24 TECT Ne 4 «MakpoaBOIOLHSD
yUYeHHE
1.3. IIpoucxoxneHue u pa3BUTHE )KU3HU | 9
Ha 3emiie
1.4. IIpoucxoxaeHue 4eyoBeKa 11
2 | HACTbD 2. SGKOCUCTEMBI 32
2.1. Dkonorudeckue GaKTOpbI 8
2.2. CTpyKTypa 3KOCUCTEM 11
2.3. buocdepa — rnodanpHast 6
SKOCHCTEMA
2.4. buocdepa u yenoBek. 6
3 buonuka 3
4 ITOBTOPEHUE kypca «OBILIIAA 5 TECT Ne 9 «MTorosbrit»
BUOJIOT U A»

COAEPKAHUE YYEBHOI'O KYPCA
(mpuaraercsi KCEpOKOIUS aBTOPCKOH MPOrpaMMbl)

TPEBOBAHUSA K YPOBHIO NIOATI'OTOBKH OBYYAIOIINXCSA
B pesynbrare nsydenus 6nojoruu Ha mpopUIbHOM YPOBHE YUEHUK AOJUKEH

3HATH U MOHUMATD:

OCHOBHBIE TIOJIO)KEHUSI OHOJIOTMYECKHX TeOpUH (KJIETOUHAs TEOpHs, XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH, TEOPUSI [e€HA; CHHTETHUECKAs! TEOPHS SBOJIIOLIUH, TEOPHs aHTPOTIOr€HE3a); 3aKOHOB
(pacmeruienust I'. Menpens, He3aBUCHUMOTO HaclienoBanus I. MeH-ens; ClerIieHHOro HacieA0BaHuUs
T. MopraHa, roMOJIOTHYECKUX PSIOB B HACJEICTBEHHON M3MEHUYMBOCTH, 3apOIBILIEBOTO CXOJCTBA,
OnoreHeTnueckuil), mpaBwi (moMuHHpoBaHUS . MeHIens; 3KOJOrMYecKOd MUPAMUIbI);, TUIIOTE3
(YMCTOTBI raMeT, CYLTHOCTH M MPOUCXOKIACHHS KI3HH, MTPOHCXOXKACHHUS YEIOBEKA), 3aKOHOMEPHOCTEH
(M3MEHUYMBOCTH, CLETUIEHHOTO HACJIEJOBAHUS, HACICIOBAHNS, CLEIUIEHHOTO C TIOJIOM; B3aUMOACHCTBUS
I'€HOB U MX LIUTOJIOTUYECKHE OCHOBBI), YUeHHUH (O MyTsAX U HampasieHsx 3posronun;, H. Y. Basunosa
0 IEHTPax MHOroo0Opas3us M MPOUCXOKICHHS KyIbTYpHBIX pactenwmii; B. 1. BepHanckoro o 6uocdepe
u Hoocdepe);



0COOEHHOCTH OMONMOTHUECKUX MPOLECCOB U sIBJEHUI; 0OMeH BellecTB M MpeBpallleHus SHepruu B
KJeTke; POTOCHHTE3; MIIACTHUYECKHIT H SHEpreTyeckuii o0OMeH; OporkeHre, XEMOCHHTES; MHTO3; Mefi03;
Pa3BHUTHUE ramMeT y PaCTEHHH M )KHBOTHBIX, PA3MHOYKEHHE; OMJIOAOTBOPEHUE Y PACTEHHH M KHUBOTHBIX;
MHOUBHAYAJbHOC pPAa3BUTHE OpraHu3Ma (OHTOICHE3), IOMYYCHHE TIETePO3NCa, MOJUILIONIOB,
OTHAJCHHBIX THOPUIOB, AEHCTBHE HCKYCCTBCHHOIO, IBIDKYLIErO W CTaOWIM3HPYIOIICro oToOpa,
reorpaduueckoe M 3KoJoruueckoe BuaooOpasoBaHue; GopMUpOBaHHE MPUCTOCODIEHHOCTH K Cpenie
0o0MTaHUsA; KPYrOBOPOT BELIECTB M MpPEBPALIEHUs] SHEPIUM B HKOCUCTEMAax U Ouochepe; 3BOMIOLMS
ouocdepsr,

- 0COOEHHOCTH CTPOEHHS DHOOTHYECKHUX OOBEKTOB. KJIETKU (XMMHYECKUI COCTAB U CTPOEHUE); TeHOB,
XPOMOCOM, KEHCKMX U MYKCKHMX rameT, KJI€TOK MPOKapHOT M 3yKapHOT, BUPYCOB; OAHOKJIETOUHLIX U
MHOTOKJIETOUHBIX OPraHM3MOB;, BUA U SKOCUCTEM (CTPYKTYpa);

MNPUYUHBL  3BOJIKOLMM, HW3MEHSIEMOCTH BHAOB  HACNEACTBEHHbIX 3a00JeBaHMi, MyTaluii,
YCTOHYUBOCTH, CAMOPEryJIsLiHY, CAMOPa3BUTHS U CMEHbI 3KOCUCTEM.

YMeTh (BJageTh Coco0AMH JeATEeJIbHOCTH):

NPHBOAHTL MPHMEPBI. B3aUMOAENHCTBHS N€HOB, MeHHbIX U XPOMOCOMHbBIX MYTaLMit, monyasauuii y
Pa3HbIX BHWIOB;, HACNENCTBEHHbIX W HEHACJEACTBEHHbIX W3MEHEHWH, MyTalui, €CTeCTBEHHbIX U
MCKYCCTBEHHBIX JKOCHCTEM; BJIHAHWA OWonoruu Ha (GOPMHPOBAHWE HAYYHOTO MUPOBO33PEHHS, HA
BOCMUTAHUE 3KOJNOTHYECKON, T€HETHUECKON U MMMMEHUYECKOH MrPaMOTHOCTH, BK/1aAa OHONOTHYECKHX
Teopuii B GOPMHUPOBAHHE COBPEMEHHOH HAy4YHON KapTHHBI MUpA, 3HAYCHHUS N€HCTHKH AJS Pa3BUTHA
MEIULHHBl U CeJeKLUH;, 3HAYEeHHS COBPEMEHHbBIX NOCTIHXeHUH B 00JacTH OHOTEXHOJIOrHH, 3aKoHa
rOMOJIOTMHECKUX PSAOB B HAC/NEACTBEHHOH H3MEHHUMBOCTH M YHEHMsS O LEHTpax MHoroodpasus U
MPONUCXOKAEHUS KYJLTYPHBIX PACTEHUH It pA3BUTHSA CENEKLINH,

NPUBOAHTDL JOKA3ATEbCTBA. €IHHCTBA )KUBOI 1 HEXKHUBOI MPUPOIbI, POACTBA JKUBBIX OPraHU3MOB,
HCMOMB3ys OHOJOrMYECKHE TCOPUH 3aKOHBI U IIPABUIIA; 3BOTIOLUH, HCTIONB3Ys NAHHBIC aCOHTOIOT U,
CPaBHHTEBHONM aHATOMUH, 3MOpHONOruM, Ouoreorpadpuu, MONEKYJISAPHOH OHONOrHH, 3BOJIOLUH
yesloBeka; eMHCTBA YeJOBEUeCKUX Pac; 3BOMOLUU Ouocepbl; OTPULATENBHOrO BIMSIHUS AJIKOroJs,
HUKOTHHA, HAPKOTHYECKHX BCIISCTB HA pPAa3BUTHE 3apOIBINA HEIOBEKa, POACTBA HENOBEKA C
MJIEKOMUTAKOIIUMH KUBOTHBIMHU, BJIMSIHUS MYTareHOB Ha OpraHu3M 4enoBeka, HeoOXOAUMOCTH
COXPaHeHHs1 MHOrooOpas3us BUAOB; BAMSHUS 3KOMOTHUECKUX (DAKTOPOB HAa OpPraHU3Mbl, B3aMMOCBSI3U
OPraHU3MOB H OKPY>KarOIIel Cpenbl;

OLEHUBATBL. TMOCNEACTBUA BJHAHUA MYTar€HOB HA OPraHW3M, 3TUYECKHE acCMeKTbl Pa3BHUTHA
HEKOTOPBIX HCCNENOBAHUI B OHOTCXHONOrHH (KJIOHHPOBAHHE 4EAOBEKA H AP.); MOCICACTBUS
COOCTBEHHOH HNEATCNBPHOCTH B OKPYXKAIOIUEH Cpene, BKJIAN BBIJAIOLINXCA YYCHBIX B Pa3BUTHE
Ouonornyeckoit Haykn, 3HaueHHe OUONOrHYECKHX OTKPBITHI, MI00albHble aHTPOMOreHHbIE H3MEHEeHHs
B buocdepe;

APryMeHTHPOBATH CBOIO TOYKY 3PEHUs npu oOcykaeHun OHoJorHyeckux npodbnem: 3BONOLMH
’KMBOT MPUPOADI, PEANIbHOTO CYIECTBOBAHUA BUIOB B NPUPOJE; CYIIIHOCTH U TPOUCXOKICHUS KU3HMU;
MPOUCXOKACHHS HENOBEKa, rI00ANbHBIX SKOJOMHYMECKHX INpoOneM M MNyTell MX PeIIeHHS;
NPOUCXOKACHHS YEJ0OBEUECKHX pac,

BbISIBJATL. BAMSHUE 3JEMEHTapHbIX (PAKTOPOB 3BONOLUMM Ha reHODOHA  NONyJsLMU;
npucrocoOaeHus y OpraHu3mMoB k cpeae odburtaHus; apoMopdo3sbl M MAMOANANTALMMY Y PacTeHU U
’KMBOTHBIX; OTJIMYUTENbHBIE MPHU3HAKM KUBOro (y OTHEJIbHBIX OpPraHu3MoB), aOWOTHUECKHE U
OHOTHYECKHE KOMITOHEHTBI JKOCHCTEM; B3aHMOCBA3H OPraHU3MOB B OJKOCHCTEME, MYTareHbl B
OKpyKaroLiei cpene (KOCBEHHO), CXOACTBO U PasJIMuis MEXIY 3KOCHCTEMaMH H arpO3IKOCUCTEMaMH;
© YCTAHABJIHBATH B3aHMOCBSA3H: CTPOCHHS H (PYHKIHI MONEKYJI B KIETKE, CTPOCHHA U (PyHKIUIA
OPraHOMAOB KJIETKH, IJIACTHYECKOro W 3HEepreTHYecKoro oOMeHa; CBETOBbIX W TEMHOBbIX peakLMii
(OTOCHHTE3a; ABMKYLIMX CHUJ 3BOMIIOLIMM; MyTel U HAMpaBleHHUil 3BONIOLMY,



NPABUJIbHO HCMOJIb30BATh FeHETHYECKYI0 TEPMHUHOJOTHIO W CUMBOJIMKY, pellaTh 3a]adl pasHoii
CJIOKHOCTH MO OHOJOTHU; COCTAaBIIATE CXEMbl CKPELIMBAHUA, MYTH NMEPEHOCA BEIIECTB W DHEPIHU B
JKOcHCTEMAaxX (Lenu MUTaHUSA, MTULIEBbIE CETH);
© HCCJAeA0BATH OMOJOrMHYECKUE CUCTEMbl Ha OHOJOTHYECKHX MOAEnAX (KJIETKA, aKkBapuyM H Op.);
M3y4aThb U OMHCHIBATH SKOCUCTEMBI U arpO3KOCUCTEMBI CBOSH MECTHOCTH,

CaAMOCTOSAITEIbHO HAXOAMTb B Pa3HbIX HCTOUHMKaX (B TOM uMclie ceTd HMHTepHET, cpeacTBax
MaccoBoi MHGOpPMALIKH), aHAJM3UPOBATh, OLIEHHBATH M UCTIONb30BaTL OHOOTHUECKYI0 HHDOPMALIHIO,
rpaMoTHO OQOPMIIATE PE3YJILTATHl OUONOTMUECKUX UCCIEIOBaHUH.

Hcnonb3oBaTh npHOOpeTeHHbIE 3HAHUA M YMEHUs] B MPAKTHYECKOH JeATEJILHOCTH M
MOBCEIHEBHOMH :KM3HM (OBIT KOMICTCHTHBIM B 0OJAaCTH PalMOHATBHOIO MPUPOAONOIb30OBAHNS,
3aLIUTBI OKPYXKAOLICH Cpeabl U COXPAaHEHUS COOCTBEHHOTO 3I0POBBSI):

cobmonarb M 0OOCHOBbIBaTb MpaBWiia TOBEJEHMS B OKpykawlleil cpege M obecreuyeHus
0e30MacHOCTH  COOCTBEHHON KM3HEAEsTEIbHOCTH B Ype3BblUaliHbIX CHUTyalMsIX NPUPOAHOTO U
TEXHOIEHHOI'O XapakTepa, Mepsl NpoduIaKkTUKU pacnpocTpaHeHus BUpPycHbIX (B Tom uncrne BUU-
uHpekun) W Apyrux 3aboJieBaHMil; CTPECCOB, BPENHBIX MNPHUBbIUEK (KypeHHe, aJKOTrOJH3M,
HapKOMAHUs), OKa3aHHs MEPBOH MOMOLIM IMPH MPOCTYAHBIX M APYTUX 3a00JEBAHUSX, OTPABJICHUHU
MUIIECBBIME MPOAYKTAMU; ONPEACICHHUST COOCTBECHHOH MO3HMLUHU MO OTHOLICHHIO K HKOJIOTHYECKUM
npobaeMaM, MOBEAEHHIO B IPUPOAHOI cpene; OLEHKH 3THYECKUX aceKTOB HEKOTOPbIX MCCIEAOBaHMIT
B 00macTH OMOTEXHOJIOTHH (KJIOHMPOBAHHE, HCKYCCTBEHHOE OMIIOAOTBOPEHHE).

OKa3bIBaTh MEPBYIO MOMOLIL NMPU OOMOPOKECHUAX, OXOTax, TPABMax, MOPAaKCHUH SJICKTPUUYECCKUM
TOKOM, MOJTHUCIH, CITACCHUU YTOMALIECTO.

Psaa TpeGoBaHuii peanusyercsa 3a cueT (hopMHpPOBAHHA 00J1e¢ KOHKPETHBIX YMEHMIH.
Tpebosanue K ypoeiio no020MoeKd — OOBACHAMY PO.1b DUOAOZHUECKUX MEOPUIL, CUROMES 6
opmuposanuu nayuinozo mupoeoszspenus — Hocut ododIaroLKiT XapakTep U BKIOUYaeT B ceds
clenylom1ue yMeHus:

BbIIEJNISATE OOBbEKT OMONOrHYECKOr0 UCCAeqOBAHUS U HAYKH, U3YYalOLINe JaHHbIH OObeKT,
OMpPEILNATh TEMBI Kypca, KOTOPBIE HOCSIT MUPOBO33PCHUYCCKHUH XapakTep,

OTJINYATH HAYYHbIE METObI, UCMIOIb3YEMbIE B OUOJIOTHM;

OMpPEICNATh MECTO OUOJIOTHH B CUCTEME €CTECTBCHHBIX HAYK.

IOKA3bIBaTh, YTO OPraHU3M — SOUHOE LISJIOE;,

OOBSICHITH 3HaUeHUE AJIsl pa3BUTHS OMOJIOTHYECKUX HAYK BblAeJeHHUs YPOBHEH opraHu3alu
SKUBOH MPUPOABI,

v 06OCHOBBIBATbL €IMHCTBO OPraHUYECKOrO MHPA,

v’ BBIABWraTh FUINOTE3Bl H OCYIIECTBIATE UX MPOBEPKY;

v OTIMYATBH TEOPHIO OT THIIOTE3bI.

Tpebosanue Kk ypoeiio nOOZOMOBKYU — OOBACHAMS PO.Tb BUOT0ZHUECKUX MeOPHil, HOell, RPUHYHUNOE,
ZHROME3 6 (DOPMUPOBARUN COBPCMEHHOU CCINCCHIBCHHO-HAYYHON KAPMUHbL MUPA — HOCUT
MHTErpaTUBHbIN XapakTep W BKIOUAET B cedsl CeAYIOLHE YMEHUST

onpenensTb NPUHALIEKHOCTb OMOIOTHYECKOTO 00bEKTa K YPOBHIO OPraHU3aluH JKUBOTO,
MPUBOIUTE MPUMEPDI MPOSBIEHUS HEPAPXUUIECKOTO MPUHLIHMIA OPraHHU3alHK XKUBOH NMPUPOIbI,
00OBACHATE HEOOXOOUMOCTD BBIACJICHNUS MPUHIUIOB OPTaHU3ALNY JKUBOH NPUPOIBI;
YKa3bIBaTh KPUTCPHUH BBIACICHHS PA3NIMUHBIX YPOBHEH OPraHNU3aLHuN JKUBOH IPUPOIBI;
OTIINYATL OHOJIOTHUECKHE CUCTEMbI! OT OOBEKTOB HEXKHBOI MIPUPObI.

A NENENENENEN

A NENENENEN

[NpencraBnenHas B paboueli nporpaMMe nocjieaoBaTeNbHOCTb TPeOOBAHNI K KAXKIOMY YPOKY
COOTBETCTBYET YCIIOKHEHHIO [TPOBEPSAEMBIX BUIOB OEATEIbHOCTH.

MEPEYEHBb YUEBHO-METOJNYECKOTO OBECITEYEHHUA



OcHoBHas nHTepaTypa:

1.3axapos B.b., MamonToB C.I'., Conur H. M. O61uas 6uonorus 10 knace. [IpoduneHeiii yposers. Y.
| /Tlox pen. mpod. B.b. 3axaposa. — M.: [Ipoda, 2010.

2.3axapos B.b., MamonTtoB C.I'., Conun H .M. O6was 6uonorus 11 knace. [podunpherii yposenn U.
2/Moa pen. npod. B.b. 3axaposa. — M.: Ipoda, 2010.

3.paboune terpanu: Cyxosa T.C., Koznosa T. A., Connn H.H. O0wwas duonorus. 10-11kn.; padouas
TeTpab k yueOHUKY. — M.: Jlpoda, 2012. — 17 1c.

MeToan4uecKHe MOCOOHS AJIs YUHTEIS:

1. Kosnosa TA. Merogudeckue peKOMEHIALMH TIO UCTONb30BaHuK0 yucOHuka B.b. 3axaposa, C.I'.
MamontoBa, H.W. Connna «O61uas duonorus. 10-11 knaccen» npu nzydenun 6uonorun Ha 6a3oBom u
npodunbHOM ypoeHe. — M.: Ipoda, 2010. — 48c.

2. Koznosa TA. Obwas duonorus 10-11 knacesl. Metoauueckoe nocodue k yueOHuky B. b.
3axaposa, C. I'. MamonToBa, H. . Conuna «O061uas ouonorusy. — M. Iipoda, 2011, — 224c¢.

3. Mporpammel 1ist 001weodOpasoBaTebHbIX yupekaeHuil. [lpuponoseaenue. 5 knace. buonorus. 6 11
knaccel. — M.: Ipoda, 2009. — 138 ¢.

4. COopHIK HOpMaTHBHBIX JokymMeHToB. buonorus /Cocr. 2. 1. Auenpos, A. I'., Apkaabes. — M.:
Hpoda, 2010.

CHHCOK JIHTepATYPbI A YIHTEIA:

1. baryes A.C., T'ynenkoBa M.A., Enenesckuit A.I'. Buonorus. Bonbioii cnpaBouHuk Ans
LIKOJBHUKOB U MOCTYMAKLINX B By3bl. — M.: [lpoda, 2011,

2. bonroea U. B. COopHuk 3ana4 no O0welt 6Moa0ruy 115 NOCTYNawWuX B By3bl. — M.: « OHUKC
21Bek» «Mup u obpazosanue», 2012.

3. Kosnosa T A, Kyumenko B.C. Buonorus B Tabnnuax 6-11 knacesl. Cripapounoe nocodue. — M.
Hpoda, 2010,

4. TTumenos A. B., ITumenosa 1.H. buonorus. lunaktnyeckue matepuans! kK pasaeny «Ooduas
ouonorusy. — M.: «M3gatenscteo HLL SHAC», 2007.

5. Pebpora JLB., Ilpoxoposa E.B. AktuBHBIE OpMBI 1 METOABI 00yUeHMs OHonoru. — M.
ITpoceewenne, 2008.

6. ®pocun B.H., Cusornazos B.U. N'oToBuMes k ennHOMY rocynapcrseHHOMy 3k3aMeny: Ofmas
O6uonorus. — M.: poda, 2010. —216c.

CHHCOK THTEPATYPHI As 00YHAIOLIHXCH

1. baryes A.C., I'vnerkoBa M.A., Enenesckuit A.I'. buonorus. bonpLioi cnpaBoYHUK 1715
LIKOJBHUKOB U MOCTYMAKLINX B By3bl. — M.: [lpoda, 2011,

2. ®pocun B.H., Cusornazos B.U. N'otoBumest k enniHomMy rocyaapcreeHHomy sk3ameny: Obwas
6uonorus. — M.: Ipoda, 2012. -216c.

JIONOTHHTEIbHAS THTEPATYpA AN YIHTEJIS:

1. Anacracosa JLTI. O0was 6uosnorus. Junakruueckue matepuansl. — M. Benrtana-I pad, 2010.-
240c¢.

2. buonorus: mxoneHslit kype. — M.: ACT-IIPECC, 2000. — 576 ¢: un.- («YHuBepcanbHOe yuedOHOE
nocodue»).

3. Ueanoea T. B. COopuuk 3ananuii no odwei dSuonoruu: nocodue nns yuamnxcs oduieodpasosar.
yupeskaenuit /T .B. UsaHosa, I'. C. Kanunosa, A H.Msrkosa. — M.: ITpocBelienue, 2012.

4. Kosnosa T.A. Konocos C.H. Jluaaktuueckue kapTouku-3ananus no odueii duonorun. — M.:
Wznatensckuii dom «l'enmkepy, 2012, — 96¢.

5. Jlepnep I'. 1. Obwas buonorus. [loypounslie TecTsl u 3ananus. — M. AkBapuym, 1998.

6. Cyxosa T.C., Koznoea T.A., Connn H. U. Obuwas 6nonorus. 10-11 kn.: pabouas Terpanb K
yuebuuky. — M.: Ipoda, 2012. -171c.

7. O61was ovonorus: Yued.nns 10-11 kn. ¢ yrnydn. usyuennem 6uonoruu B k. /J1.B. Beicotkas,CM.
["narones, I M. Abimiunu u ap.; noa pea. B.K. [llymuoro u ap. — M.: Tlpoceelienune, 2009, — 462 c.
Paouas nporpamma He HCKJII0YAeT BO3MOKHOCTH HCIO/Ib30BAHHS APYIroH JIHTEPATYPHI B
pamkax Tpedosanui I'ocyaapersennoro crangapra no 6uosioruu:e MULTIMEDIA — nonnepixka
kypca «O01as Guosorusy; e JlaGopaTopHbiii mpakTukym. Buonorus 6-11 knacc (yuebHoe
3nekTpoHHoe u3nanue), Pecnybnukanckuit Myabtumenna uentp, 2010; e buosnorus 9 knacc. Obwue



3aKOHOMepHOCTH. MynbTuMenuiiHoe npuioxkeHue k yuednuky H. 1. Conuna (3nektpoHHOE yuebHOe
usnanue), Apoga, ®Pusnkon, 2009; e [Noaroroska k EI'2 o Suonornuu. SnexrpoHHoe yueGHoe
uzjanue, JIpoda, @uzukon,2012; e Jladoparopusi KJIETKA; e Jlabopatopus TEHETHKA; e
Jlabopatopus JKOCUCTEMBI; Caiite! B UHTepHET: ® www.bio. lseptember.ru — rasera «buonorusn
- IpuaoxkeHue K «1 ceHTaOpsi»; ® www bio.nature.ru — Hay4Hble HOBOCTH OuoJIOTHH, ® www.edios.ru —
DHO0C — UEHTP OUCTAHLHOHHOTO 00pa3oBanms, ® www.km.ru/education - yaedHbie MaTepHaisl U
cnoBapu Ha caiite «Kupuan n Medonuit».

TEMATUYECKOE MJAHNPOBAHUE

10 KINNACC (3 4 B Hepento, Bcero 102 4, 3 HUX 4 4 — pe3epBHOE BpeMms)
YraybaeHHblit ypoBeHb
Tema | Conepxanue | Bumb! neaTensHOCTH yaauxcs
10 KJIACC (1/2 w B HEAEJIK), BCEI'O 354, U3 HUX 3— PE3EPBHOE BPEMJ1)
Pazoen 1. Buoaozua kax nayka. Memoost nayunozo noznanun (94)

1.1. Kparkast uctopust | O0next usydenus duonorun — | Onpenensitor NoHATHsL, GOpMUpPYEMBIE

pa3BHTHS OMOJOTUU. sxkuBas npupoga. Kparkas B XOZ€ U3y4eHHs TeMbl. OOBACHAIOT

Cucrema MCTOPUSA Pa3BUTHSA OHOJIOTHM. poab duonoruu B GopMUPOBaAHHH

Huonorngeckux Hayk | Poab Suonornueckux Teopui, HAy4HOro MUpPOBO33peHHs. OUeHUBaroT

(3u) uaeil, runotes B GopMHPOBAHUK | BKJIAJA Pa3MUHbBIX YUEHbIX-OMONOTOB B
COBPEMEHHOI1 eCTeCTBEHHO- pasBuTHe Hayku OMONOTUM, BKJIAA
HAy4HOH CHCTEMBI MUPA. OronorudecKux Teopuil B

Cucrema OHONOTMUECKUX HAYK (hopmupoBaHUe COBPEMEHHOT
€CTeCTBEHHO-HayYHOH KapTHHBI MHpA.
VYcTaHaBAMBAKOT CBSI3U OMONOTHU €
OPyTUMU HayKaMu. I'0TOBSAT
coobwenns (aoknanel, pedeparsl,
NPe3eHTaLNH) O BKJIaAe BbIIALINXCS
yUYeHbIX B Pa3BUTHE OHOIOTHH.
PaboTatoT ¢ 3n1eKTPOHHBIM

NPUJIOKEHUEM

1.2. CymiHOCTb U CyuHOoCTb s%13HU. OCHOBHbIE Onpenenstor noHsTHs, popMupyemble

CBOICTBA XMBOTO. (34) | CBOWMCTBA :KMBOI MaTepHH. B XOA€ U3yueHUs Tembl. Bblaenstor
Kusas npupona kak Cia0XKHO CYLUECTBCHHBIC ITPU3HAKYU KUBOM
OPraHNU30BaHHAs UEPAPXUUECKast | MPUPOAbI U OHONOTUYECKUX CHCTEM
CHUCTEMA, CYLUECTBYIOLLAs B (kJieTKH, opraHu3Ma, BHaa,
NPOCTPAHCTBE U BO BPEMEHH. IKOCHCTEMBI). XapaKTePH3YIOT
Bbuonoruueckue cuCTeMbI. OCHOBHbI€ CBOHCTBA )XMBOTO.

OOBACHAT OCHOBHbIE IPHUHHBI
3aTPYIHCHUI, CBA3AHHBIX C
OIpPENCNCHUEM TIOHATHS OKU3HBY.
OOBACHAIOT Pa3aU4HA U €JUHCTBO
’KUBOH W HexxHBOH npupons! Paboraror
C MITIOCTpaLMsMH yueOHHUKa.
PaboTatoT ¢ 3n1eKTPOHHBIM
MPUIOKCHHEM



http://www.bio.1september.ru
http://www.bio.nature.ru
http://www.edios.ru
http://www.km.ru/education

1.3 YpoBHu opranusa-
LMK ¥ METOJbI T1O-
3HaHMA XXUBOU IpU

ponrbi(3u)

OcHOBHBIE YPOBHU OpraHU3alnu
*MBOW MaTepuu. Metoabl
MO3HaHUS )KUBOM NPUPO.LI

Onpenensior nousTus, GopmMupyemble
B XOJl€ U3yueHus Tembl, . [IpuBoasT
TpUMepbl CUCTEM Pa3HOTO YPOBHS
oprarm3auud. [Ipusoasar
I0Ka3aTeNbCTBA YPOBHEBOM
OpraHM3auHH W SBOJIFOLHH )KHBOM
npupoabl. OnpenensioT OCHOBHbIE
METO/1bl MO3HAHMS KUBOW TIPUPOABL.
TOTOBAT Mpe3eHTaLMIO UM CTEH/ Ha
TeMmy «COBPEMEHHOE HayuyHOe
00OpyIOBaHHUE U €TO POJIb B PELICHUHT
Buonoruuecknx 3amau». Paboraror ¢
nimocrpaunsamu yuebuuka. Paboraror
C BNEKTPOHHBIM TIPUIOKEHUEM

Pazoein 2. Kiemxa (30

W)

2.1. Ucropus
U3YYEHHS KIETKH.
Knerounas teopus

(24)

PasBuTHe 3HaHUI O KIeTKe.
Pabortul P. T'yka, A. Ban
Jlesenryka, K. bapa, P. bpoyHa,
P. Bupxosa. Knerounas Teopus
M. Illnerinena u T. I11BanHa.
OCHOBHBIE MTONOKEHUS
COBPEMEHHON KJIETOUHOH
Teopuu. Posib knerouHol Teopun
B (JOPMUPOBAHUU COBPEMEHHOI
€CTEeCTBEHHO- Hay4HOI KapTUHBI
Mupa

Onpenensior nousTus, GopmMupyemble
B X01e u3yuenus tembl. Onpenensior
npeamerT, 3a1a41 U MeTO/1bl
UCCAe10BaHMSA LIMTOJIOTHH KaK HayKU.
XapaxkTepU3yOT COACPIKAHNE
KJ1eTOUHO! Teopun. OOBICHSIIOT BKNA
KJIETOYHOH TeOpHH B POpMHPOBAHHE
COBpPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTUHbI MUPA; BKJIAA YUEHbIX —
uccenoBarenei KIeTku B pa3BUTHE
Oronornveckoii Hayku. Ilpusomgsar
IOKa3aTeNbCTBA POICTBA JKUBBIX
OPraHH3MOB C HCIOJIB30BAHHEM
MOJIOKEHHH KJIETOUHOH TEOPHUHU.
PaboTaroT ¢ wnmocTpalusMu
yueOHuKa. PaboTaroT ¢ 3/1eKTPOHHBIM
NPUJIOKEHHEM

2.2 XUMU4ECKUi
coctas KiaeTku (1)

EnuHCcTBO 371€MEHTHOTO
XUMHYECKOIO COCTABA KHUBBIX
OpPraHU3MOB KaK J0Ka3aTesbCTBO
€/IMHCTBA MPOUCXOKAEHHS
>kUBOH npupoabl. OOLHOCTD
JKABOH U HE;KUBOH NMPUPOIBI HA
YPOBHE XHMHUECKUX 3JICMEHTOB.
OpraHoreHbl, MaKPOIJIEMEHTBI,
MHKPO3JIEMEHTBI,
YALTPAMUKPOIJNEMEHTHI, UX POJIb
B >KM3HENEATENbHOCTH KNETKU U
OPraHu3ma..

Onpenensiror nouATHA, PopMupyeMBIe
B Xoze u3yuenus tembl. Ilpusonsr
J0Ka3arenbcTBa (apryMeHTauus)
€AMHCTBA *HUBOH U HEKUBOH MPUPO.bI
Ha MpUMepe CXOACTBA UX XMMUYECKOTO
coctaBa. CpaBHUBAIOT XUMUYECKUH
COCTaB TEJ JKUBOH U HEXXUBOHN MPHPOIBI
Y Z€NatoT BbIBOJbI HA OCHOBE
CpaBHeHUA. XapaKkTepu3yoT
0CODEHHOCTH CTpPOeHHUsl, CBOiCTBa U
pOJIb HEOPTAHUYECKUX U OPraHHYeCcKHX
BELIECTB, BXOIAIINX B CO- CTAaB JKUBBIX
OpPraHU3MOB. Y CTAaHAB/IHBAIOT
NPUYUHHO-CJIEACTBEHHEIE CBSA3H MEXAY
XMUMHYECKHM CTPOEHHEM, CBOHCTBA- MU
U (QYHKLMSIMU BELLECTB Ha OCHOBE
TEKCTOB U PUCYHKOB yueOHHKa.
IIpuBOAAT MpUMEPHI OPraHUYECKIX
BELIECTB (YT /ICBOAOR, TUMTUAOB, OCITKOB,
HYKIJIEMHOBBIX KHCJIOT), BXOIALIHX B
COCTaB OPraHH3MOB, MECT UX
JloKanM3aluy 1 GMosoruyeckoii pomiu.




PaGoraroT ¢ nmocTpaunsimu
yueOHuka. Pelnarot Ouonoruieckue
3afaud. BeinonHsaoT maboparopHsle,
MPAKTHYECKUE U HCCIENOBATENBCKIE
padoTsl o m3y4daemoii Teme. PaboraroT
C HJIEKTPOHHBIM [TPUIIOIKEHHEM

2.3. Heopranuueckue
BerecTsa.(14)

Bona xak xoneidens Bcero
’KMBOT'O, OCOOEHHOCTH CTPOEHHSI

M CBOHCTBa. MHHEpaibHbIE COJH.

3HaueHne HeOpraHUYeCKHUX
BELUECTB B )XU3HH KJIETKU U
OpraHu3Ma.

Onpenensirot noHATHA, PopMupyeMBIE
B XOJ€ M3YUEHHS TEMbI.
XapakTepu3yoT 0COOEHHOCTH
CTPOEHHUSI, CBOICTBA W POJIb
HEOpPraHU4eCKUX BeLUECTB, BXOAALIUX B
COCTAB KHBBIX OPTAHI3MOB.

Y CTaHABIMBAIOT NPUYUHHO-
CJIEZICTBEHHDIE CBA3H MEWKIY
XUMHYECKUM CTPOEHHEM, CBOHCTBAMH H
(GyHKLMAMH BeLUECTB Ha OCHOBE
TEKCTOB U PUCYHKOB yueOHUKa.
PaboTtaroT ¢ WUTIOCTpaLHsIMU
yueOHuKa. Pemmarot Ononoruueckue
3agaun. BeinonusioT nabopartopHble,
NIPAKTHYECKHE U HCCIIENOBATEIbCKHE
padboTbl 1o u3yvaeMoii Teme. PaboTtaroT
C ANEKTPOHHBIM IPUNOKEHHEM

2.4 OpraHuyieckue
BellleCTBA — CJIOKHbIE
YTIACPOACOOEPIKALINC
coeauHeHUA(24)

HuskomonekynspHabie U
BbICOKOMOJIEKYJISIPHbIE
OPraHHYECKHE BEILECTBA.
Jlunmunel.

OnpenenstoT noHATUS, PopMUpyeMble
B XOJl€ U3yueHus TeMbl. [IpuBoAST
IOKa3aTeNbCTBA (APryMEHTALNS)
SIUHCTBA JKUBOH M HEXXHUBOH MTPHPOIBI
Ha MpHMepe CXOACTBA HX XUMHUUYECKOro
cocraBa. CpaBHHBAIOT XUMHYECKHT
COCTaB TeJ )KUBOW U HEXUBON NPUPOAbI
Y IENAIOT BBIBOIBI HA OCHOBE
CpaBHeHHA. XapaKTepu3yoT
0COOEHHOCTH CTPOEeHHs, CBOICTBA 1
pOJb OpraHMYECKUX BELLEeCTB,
BXOZASALLIMX B COCTaB KMBbIX
OpraHU3MOB. Y CTaHABIHBAIOT
MPUYHHHO-CICACTBEHHBIE CBA3N MEKIY
XUMHYECKHM CTPOEHHEM, CBOHCTBAMH H
GyHKLMSAMH BEIECTB HA OCHOBE
TEKCTOB U PUCYHKOB yueOHMKa.
TTpuBOAST NpUMeEpPbl OPraHUUECKUX
BELICCTB-, JTUITHAOB, BXOMAIINX B
COCTaB OPraHU3MOB, MECT X
JIOKAIN3aUuny 1 OHOJIOrYecKOi ponu.
PaGoraroT ¢ nmocTpaunsimu
yueOHuka. PewaroT Ouonoruiecxkue
3afaud. BeinonHsaoT maboparopHsle,
MPaKTHYECKUE U HCCIEIOBATEIbCKIE
padoTsl o m3y4daemoii Teme. PaboraroT
C HJIEKTPOHHBIM [TPUJIOIKEHHEM

2.5.0pranuueckue
BEILLECTBA — CJIOJKHbIE
yrnepoaconep ariye
coeauHeHus(34)

YTraesoasl: MOHOCAXapHIEL,
NoJNCaxapHibl.
Benkn.BeIcOKOMONEKYIAPHBIE
OopraHvyecKkHe BellecTBa

Onpenensrot noHATHA, PopMHPYEMBIC
B XOZ€ WU3YUEHHS TEMbI.
XapakrepnsyoT 0coOeHHOCTH
CTPOEHHMs], CBOICTBA U pOJib




OPraHUYECKHX BELIECTB, BXOMALINX B
COCTaB >KMBbIX OPraHU3MOB.
Y¢TaHaBAUBAIOT MPUUUHHO-
CNICIICTBEHHBIC CBS3H MEKAY
XUMHYECKHM CTPOCHHEM, CBOHCTBAMH H
(GyHKLMSIMH BELIECTB HA OCHOBE
TEKCTOB M PUCYHKOB y4eOHHKa.
TTpuBOAST NpHUMeEpPbl OPraHUYECKUX
BellecTB (YrneBo0B, OeNKoB,),
BXOISILUMX B COCTaB OPraHM3MOB, MECT
MX JIOKQJIH3aIH 1 OHOTOT HUECKOM
ponu. PaBoraioT ¢ nitrocTpauuamMm
yuebHuka. Pemaror Suonoruueckue
3aau. BeinoaxsoT naboparopHsle,
TPaKTUUECKUE W UCCNe0BaTENbCKIE
padoTel o m3y4daemoii Teme. PaboraroT
C DIIEKTPOHHBIM NPHIIOKCHIEM

2.6.0pranuueckue
BEILLECTBA — CJIOJKHBIC
yrnepozacomepauiye
coequHenusa(3q)

Hyknennoseie kucnors! JHK,
PHK. Y asoenne monexynsr JJHK
B KJIETKE. BLICOKOMOJIEKYJIIPHbIE
OpraH1YecKHe BeLIeCTBa

Onpenesnsrot noHATHA, PopMUpyeMBIS
B XOZ€ H3YUYCHHUS TEMBI.
XapakTepu3yloT 0COOEHHOCTH
CTPOEHHs1, CBOWCTBA U POJIb
HEeOpPraHU4eCKUX U OPraHUYeCKUX
BELIECTB, BXOSIIMX B COCTAB JKUBbIX
OPraHU3MOB. Y CTAHABJIHBAIOT
NPUYHHHO-CICACTBEHHBIE CBSI3H MEKAY
XUMHYECKUM CTPOEHHEM, CBOHCTBAMH H
GYHKUMAMH BELECTB HA OCHOBE
TEKCTOB U PUCYHKOB yueOHHKa.
TTpuBOAST NpHUMeEpPbl OPraHUYECKUX
BELICCTB (HYKNEHHOBBIX KHUC/OT),
BXOMSLUHMX B COCTaB OPraHU3MOB, MECT
UX JIOKanu3auuu U GUONOTHYECKOIt
poau. PaboTaroT ¢ nnnocTpauuaMu
yueOHuKa. PemaroT Suonoruyeckue
3agaun. BreimonssioT nabopatopHeie,
NPaKTHYECKHE U HCCIIENOBATEIbCKHE
paborsl o nzyuaemoii teme. Paborator
C 3AEKTPOHHbIM TIPUJIOKEHHEM

Opranuueckue
BELEeCTBA — CJIOXKHbIE
yraepojacoaep:xaiiye
COCIUHCHUSA

TIpunuunuanbHOE CTPOEHHE U
pPOAb OPraHU4eCcKHUX BELIECTB B
KNeTKe U B OpraH13Me YesloBeKa

OnpenenatoT noHATHSA, PopMIpyeMble
B XOJ€ u3yueHus TeMbl. [Ipusoast
J0Ka3aTeNbCTBa (apryMeHTaLys)
CIUHCTBA XKHUBOM M HEKMBOH NPHPOIBI
Ha MPHMEPE CXOACTBA UX XHMUUYECKOrO
cocraBa. CpaBHUBAIOT XUMHUYIECKHH
COCTaB TeJl J)KHBOH M HEXKUBOH NMPUPOAbI
U JeNal0T BbIBO/bl HA OCHOBE
cpaBHeHMs. XapaKTepusyrT
OCODECHHOCTH CTPOCHHS, CBOIHCTBA U
POAb HEOPraHUYECKUX U OPraHHYECKHX
BELLECTB, BXOIALLUUX B CO- CTaB JKUBBIX
OpPraHHu3mMoB. Y CTaHABIHBAIOT
NPUHHMHHO-CJIEACTBEHHbIE CBSI3H MEXKIY
XUMHYECKHM CTPOEHHEM, CBOICTBA- MU
1 QYHKUUSMU BELIESCTB HA OCHOBE




TEKCTOB M PUCYHKOB yueOHHKa.
TpuBOAST MpUMepPbl OpraHUHECKUX
BellecTB (yrneBoAOB, IMIHIO0B, OeNKOoB,
HYKJIEHHOBBIX KHCJIOT), BXOASIINUX B
COCTAB OPraHH3MOB, MECT UX
JIOKaIU3auny 1 GHOJIOrHueckoil posy.
PaboraroT ¢ namocTpaunsimu
yueOHuka. PewaroT Ouonoruueckue
3afauu. BeinonHsoT naboparopHele,
MPAKTHYECKNE U HCCENOBATENBCKIE
padoTel o m3y4daemMoii Teme. PaboTaror
C HJIEKTPOHHBIM MTPUIIOIKEHHEM

2.7. Ctpoenue
3YKapHOTHYECKON
KJETKH

Knerounas memOpaHna,
uuTornnasMa, sapo. OCHOBHbIE
OPraHoOUIbl KJIETKH:
3HAOMAa3MaTH4eCKasl CETh,
anmnapat ['onbaxu, IM30COMBl,
MHUTOXOHIPHUH, M1aCTUIBI,
pubocoMbl. @YHKUHH OCHOBHBIX
YyacTel M OPraHOUIOB KJIETKH..

Onpenensirot noHATHA, PopMupyemere
B XOZ€ U3YU€HHs TEMBI.
XapakTepusyloT KIeTKY KaK
CTPYKTYPHO-(PYHKLIMOHANBHYIO
eAUHULY HBOro. Boiaenstor
CYLIECTBCHHBIC MPH3HAKU CTPOCHUS
KJIETKH, €€ OPraHOMAOB, SApa,
meMOpaHbl. Y CcTaHaBIHBAIOT
NPUYHHHO-CJIEICTBEHHBIE CBS3H MEXKIY
cTpoeHHeM U PYHKLIHSIMH
Ouonoruyecknx CUCTEM Ha MpUMepe
KJIETKH, €€ OPraHOMAOB U
BBITIOJTHACMBIX UMH (YHKLMIA.
PaboraroT ¢ namocTpaunsimu
yuebnuka. [Tonb3yrores
LIUTONOTHYECKOH TepMUHONOr e,
BhimoassioT nadopaTopHble,
NPaKTHISCKUE U UCCICIOBATEIBCKIC
pabotel o n3yuaemoii reme. Paborator
C ANEKTPOHHBIM TIPUNOKEHHEM

2.7. Ctpoenue
3YKapUOTHYECKOi
KJETKH

. OCHOBHbIE OTJIMYHS B CTPOEHUH
*KMBOTHOIN U PaCTUTENbHOMH
KJETOK

Onpenensior nousTus, GopmMupyemblie
B XOJ€ U3yueHUs Tembl. Boiaenstor
CYLLUECTBEHHbIE MPU3HAKH CTPOESHHUS
KJIETKH, €€ OPraHOMAOB, SAOpa,
MeMOpaHBI, XPOMOCOM - KJIETOK
pPacTeHU, UBOTHBIX U rPHOOB.
CpaBHHBaOT OCOOEHHOCTH CTPOEHHS
KJIETOK pacTeHUH, }KUBOTHBIX U rpubOB
W 1eNaroT BbIBO/bl HA OCHOBE
CpaBHEHUS. Y CTAHABIMBAKOT
NPUYUHHO-CICACTBEHHBIC CBASH MEXKIY
crpoennem H pynkunsamu. Paborator ¢
WIUTIOCTPaUMsAMH yHeOHHKa.
TTonb3yroTes UMTONOTHHECKON
TepMUHONOrHeH, BbinoansoT
nabopaTOPHBIC, MPAKTUUCCKUE U
UCCNENOBATEIBCKIE PAOOTHI IO
usydaemoii reme. PaboTaior ¢
JJIEKTPOHHBIM NMPUIIOKEHHEM

2.8. Ctpoenue
3YKapHOTHYECKON
KNETKH

XpOMOCOMBI, HX CTPOEHHE U
¢dyuxuuu. Kapuorun. 3navenue

Onpenensitor nousATHd, GopMupyembie
B XOJI€ H3yueHus TeMbl. Boimensior
CYLECTBEHHbIE MPU3HAKH CTPOEHHS




NOCTOSHCTBA YHcaa H opMbl
XPOMOCOM B KJI€TKax

aapa, ero MeMOpaHbl, XpOMOCOM,
kapuomasmbl, CpaBHUBAOT
0cobeHHOCTUPaboTaoT ¢
WITHOCTPaLUsIMU yueOHHKa.
[Monb3yrOTCA UUTONOrUUECKOM
TepMuHosiornei. O60CHOBLIBAIOT MEPDI
npodunakTHki GakTepuanbHBIX
3a000eBaHU. BbITOMHIOT
JTabopaTOpHbIe, TIPAKTUYECKUE U
UCCIIEIOBATEIBCKIE PAOOTHI 110
u3ydaemoii reme. PaboTaroT ¢
JJIEKTPOHHBIM NPHIIOKEHHEM

2.9 IlpokapuotHueckas
KJeTKa

[IpokapuoTuveckas KIeTKa:
dopma, pazmepsl.
PacnpocrpaHeHie 1 3HaUEHHE
OakTepuit B mpupose. CTpoeHue
DakTepuanbHOM KNETKH

OnpenenstoT moHATHS, PopMUpyeMBIe
B XOZ€ U3YU€HHSs TEMBI.
XapakTepusyloT KIeTKY KaK
CTPYKTYPHO-(YHKLIMOHAIbHYIO
€AUHULY KHUBOrO. Briaemsior
CYLICCTBCHHBIC TPH3HAKH CTPOCHUS
kineTku. CpaBHUBAOT OCOOCHHOCTU
CTPOEHHS HOSALEPHBIX KIETOK, AENal0T
BbIBOJIbI HA OCHOBE CPaBHEHUS.
YcTaHaBNUBAKOT MPUUUHHO-
CIe/ICTBEHHbIE CBS3U MEXAY CTPOEHUEM
1 QYHKUISAMU OHOJNIOTHYECKUX CHCTEM
Ha MPUMEPETTPOKAPHOTHUECKON KIIETKH.
PaboraroT ¢ nnmocTpauusiMu
yuebnuka. [Tonb3yrores
LMTONIOTMYECKOH TEPMUHOTIOr e,
OB0OCHOBBIBAKT Mepb! MPOPUIAKTHKH
OaKTepHANIbHBIX 3200JIEBAHUN.
BoimonustoT nabopatopHeie,
MPaKTUUECKUE U UCCIIeIOBATENbCKIE
paboTbl 1o u3yvaemoii Teme. PaboTtaroT
C DIICKTPOHHBIM MPHJIOKCHIECM

2.10. Peanuszanus
HACJIEOCTBEHHOM
MHPOpMALIHH B KICTKE

(44)

JHK — HocuTenb

HACJICACTBCHHO HHOOPMALIHN.
I'eneTnueckuii kom, €ro
ceoiicrBa. ['en. buocunres Genka

OrnipenessitoT TOHSTHS, HOPMUPYEMbIE
B XOZI¢ U3YYCHHUS TEMBL. BrIoesiroT
(byHIaMEHTaIBHBIN POLIECC B
OHOTOrUUECKHUX CHCTEMAX—
peann3anmio HHPOPMALIHK B KIIETKE.
BhinensitoT cyluecTBeHHbIE MPU3HAKH
reHeTuueckoro koaa. OnuckLIBaOT U
CPaBHUBAOTIIPOLIECCH TPAHCKPHITLIMH 1
TpaHcauud. OOBACHAIOT Pob
BOCMPOW3BEAEHHS U MEpeaadu
HacNeaCTBEHHOW nHGOpMAaLIHUK B
CYLIECTBOBAHUN U PA3BUTHHU KU3HHU HA
3emie. Pelatot Guosoruyeckmie
3aga4n. PadoTaroT ¢ WumrocTpatusiMu
yueOHuKa. PaboTar0T ¢ 3/1€KTPOHHOM
dbopmoii yuebHuka

2.11. Bupycs (34)

Bupycel — HeknerouHas dopma
KHU3HU. OCOOEHHOCTH CTPOEHUS
H PaA3MHOKEHUHA. 3Haqune B
NPUPOAE U SKHU3HH YeNO- BeKa.

OnpenenstoT moHATHS, PopMUpyeMBIe
B XOH€ u3y4eHHs TeMbl. Boioenstor
CYLIECTBEHHBIE MPU3HAKH CTPOESHUS 1
)KU3HEHHBIX LIWKJIOB BUPYCOB.




Mepb! npodunaktuiu
pacrpoCTpaHeHHsl BUPYCHBIX
3abonesanuii. [Tpogunakrrka
CIha, xoBuT-19

XapakTepusyoT poib BUPYCOB KaK
Bo3OyauTeneii OonesHeit u kak
NepeHOCUHKOB NeHeTHYECKON
uapopmanuu. OGOCHOBHIBAIOT MEPHI
NpOodUITAKTHKH BUPYCHBIX
3abonesannii. Haxonsat nadopmaumio o
BHPYCaxX 1 BUPYCHBIX 3a00/€BAHHUSX B
pasMUHbIX UCTOUHHKAX, aHANH3UPYIOT
1 OLIEHHBAIOT €€, HHTEPIPETHPYIOT U
NPEOCTABAIT B Pa3HBIX (hOpMAx
(Te3uchl, COODLUCHHE, PECTIOPTAK,
aHaNMTHYecKas crpaBska, pedepar,
0030p, noprdonno). PaboratoT ¢
wuoctpauuamu yuedHuka. Pabotaror
C 3JIEKTPOHHBIM NPUIOKEHHEM

Paszpen 3. Oprannsm (56 u)

3.1. Oprannsm —
e/IMHOoe LieNoe.
MHoroo0pa3sue KHUBbIX
opranu3mMoB (1)

Muoroo0pasue opraHu3MOB.
OAHOKNETOUHBIE U
MHOTOKJIETOUHbIE OPraHU3MBL,
KonoHuu ofHOKJIETOUHBIX
OpPraHH3MOB

Onpenenstor nousTus, popmMupyemblie
B XO/le H3Y4€eHHUs Te- Mbl, Bohiienstor
CYLUECTBEHHbIE MPH3HAKK
OOHOKJICTOUHBIX H MHOTOK/ICTOYHBIX
opranu3moB. CpaBHUBAIOT
OOHOKJIETOUHbIE, MHOTOKJIETOYHbIE
OpPraHu3Mbl U KOJOHHH OTHOKJIETOUHBIX
OpPraHU3MOB U JI€Tal0T BbIBOBI HA
OCHOBe cpaBHeHHs. PaboTatoT ¢
3JICKTPOHHBIM MPHIOKCHHEM

3.2. OOMeH BellecTB U
MPEBPAILCHUE SHEPrUU
(29)

DHepreTuueckuii o0OMeH —
COBOKYIHOCTb PCaKLUIi
PACLICTIICHHS CJIOKHBIX
OPraHHYECKHX BELIECTB.
Oco0eHHOCTH 3HEPreTHHECKOro
obmeHa y rpudoB U OakTepHil.
Tune! nutanus. ABTOTPOGE! 1
rerepoTpodul. OcodeHHocTH
oOMeHa BeleCTB y JKUBOTHBIX,
pacTeHuii u Oaktepuit

OnpenenatoT NOHATHS, GOPMHPYEMbIE
B XOZ€ H3YUCHHUS TEMBIL.
XapakTepm3yrT QpyHIaMECHTaIBHEIC
npouecchl B OHONOTHUYECKHX CHCTEMAX
— 0OMeH BelleCcTB U NpeBpallieHHe
SHEPru. BHIOENAIOT CyLICCTBEHHBIC
NPHU3HAKU MPOLIECCOB
)KU3HEEATENbHOCTH KIIETKH.
CpaBHHBAIOT NIACTUYECKUH U
3HEpreTHHecKnii OOMeHbl U AenatoT
BbIBO/Ibl HA OCHOBE CTPOEHHS.
CpaBHHBAKOT OPraHU3MBI MO THITY
THTAHHS 1 ACNAIOT BBIBOJBI HA OCHOBE
cpaBHenus. Paboraior ¢
unmocTpaunsamMu yueduuka. Pewaror
Ouonoruueckue 3anauu. Haxonsat
MHPOPMALIMIO TIO U3yHaeMOii TeMe B
PA3THYHBIX HCTOYHHKAX, AHATH3HPYIOT
1 OLICHUBAIOT €€, HHTCPIIPETHPYIOT U
MPEACTABAAIOT B Pa3HbIX Gopmax
(Te3uchl, coodLIeHHE, PEnOPTaK,
aHaMUTHUYecKas CripaBka, pedepar,
0030p, noprdonuo). PabortatoT ¢
3JICKTPOHHBIM IPHJIOKCHHEM

3.3 . ITnacTuueckuii
obmeH. POTOCUHTES.

. TInactrueckuit 06MeH.
doTtocuHTE3

OnpenenstoT NoHATYSA, GOPMHpPYEMbIE
B XOJI€ H3YUCHHUS TEMBI.
XapakTepm3yrT QpyHIaMECHTaIBHEIC
npoLecchbl B OHOJOTHYECKHX CHCTeMaX




npu gotocunrese. Boigensior
CYLUECTBEHHbIE MPH3HAKH
npouecca./lenatoT BbIBOAbI HA OCHOBE
CpaBHEHUSI. PACKpEIBAIOT 3HAUCHHE
dorocuHTe3a. XapaKTepU3yIOT
CBETOBYIO H TEMHOBYIO (a3bl
dorocunTesa. PaboratoT ¢
wuocTpaumsimy yuebHuka. PeuatoT
Ouonornueckue sanaun. Haxonst
MH(OPMALIUIO TTO H3yIaeMOI TEME B
PAa3IHYHBIX HCTOYHHKAX, AHATH3HPYHOT
1 OLICHHBAIOT €€, HHTEPNPETHPYIOT H
MPEACTABIAIOT B Pa3HbIX Gopmax
(Tesucsl, coodlleHMe, penopTak,
aHaMUTHYeCKas CIpaBKa, pedepar,
0030p, mopt- ponuo). PabotarwT ¢
3JICKTPOHHBIM MPHJIOKCHHEM

3.4. JIenCHUE KACTKH.
Muro3 (4u4)

Henenue knetku. Muros —
OCHOBA POCTA, PEreHEPALIHH,
pa3BuTHs U Gecrnosoro
Pa3MHOYKEHUS.

Onpenenstor NoHATHS, PopMUPYEMBIC
B XOZI€ H3Y4YCHHUsI TeMbL. Brinensror
CyLLECTBEHHBIE MPU3HAKK Mpouecca
OeneHust KIeTku. XapakTepusyoT
Ouonoruyeckoe 3HaueHHEe 1 OCHOBHbIE
(hasbl MHTO3a, UCTIOJIb3YSI PHCYHKH
yueOHUKa. XapaKTepH3VIOT
OHONOrMYECKOE 3HAYCHHE H OCHOBHBIC
da3bl MHTO32, UCTIOJIBL3YSI PUCYHKH
yueOHuka. OObACHAIOT GUoNoruueckyo
CYLHOCTb MUTO3a. PaboTatoT ¢
wutocTpauusimu yuebHuka. PelatoT
OHONOrMYECKUE 3aMa4H. YUACTBYHOT B
OUCKYCCHH MO H3y4aeMoii TeMe.
PaboTaroT ¢ 3NeKTPOHHBIM
NPUJIOKEHHEM

3.5.PasMHOXKeHue:
Oecrnojoe U noJIoBoe

PasMHOXxeHHe; Decnonoe 1
nonoroe. Tunel Hecnonoro
Pa3MHOKEHUS. .

OnpenensitoT NOHSTUS, POpMUPYEMbie
B XO/1€ H3y4eHHsl TeMbl. Bbiienstor
CYLICCTBEHHBIE MPHU3HAKH MPOLIECCOB
pasMHOKeHUS. ONMHCBIBAIOT CIIOCOOBI
BEreTaTBHOTO PA3MHOKEHHSI.
[NprBoASAT NPHUMEPLI OPraHU3MOB,
Pa3MHOXKAKOLIKMXCS OECTIONbIM U
NONOBbLIM MyTeM. XapakTepu3yroT
OHONOrMYECKOE 3HAYCHHUE
Pa3sMHOKEHUS, ACNAFOT BHIBOABI HA
ocHoBe cpaBHeHus. Paborator ¢
uinrocTpaunsamu yuebuuka. Pewaror
Ouonoruueckue 3anayi. YuyacTBYOT B
JAMCKYCCHU TIO U3yuaeMoii Teme,
PaboTaroT ¢ 31eKTPOHHBIM
NPUIOKCHHEM

3.6. ObpaszoBanue
TOJIOBBIX KJICTOK.
Meiio3

[lonoBoe pa3sMHOKCHHE.
O0pa30BaHHE MOJIOBBIX KJICTOK.
Meiio3

Onpenenstor NoHATHS, PopMUPYEMBIC
B XOJI¢ H3YUCHHUS TeMbl. BEiaensroT
CyLLECTBEHHbIE MPHU3HAKH MpoLecca
OeNeHus KIeTKU XapakTepusyroT
Ouosornueckoe 3HaYeHHe 1 OCHOBHbIE




da3br Melio3a, UCTIONb3YS PUCYHKH
yyeOHHKa. XapakTepu3yrT CTaanu
00pa3zoBaHUsl TTOJIOBBIX KETOK,
UCIIONB3YS CXEMY YVUCOHHUKA.
CpaBHUBAIOT MUTO3 U MEHO3,
AHUEKJIETKH W CIIEPMaTO30HAbI,
CrepMaTOreHe3 M OBOTEHE3 U AeJaloT
BbIBO/Ibl HA OCHOBE CPaBHEHMUS.
PabotatoT ¢ uantocTpauusiMu
yueOHuKa. Pemmarot Ononorndeckue
3a4a4d. YYacTBYIOT B QJUCKYCCUU IO
uzydaemoii reme. PaboTaior ¢
JJIEKTPOHHBIM NPHIIOKEHHEM

3.7. OnnonoTBopeHHE.

OnnonoTBopeHHe y )KUBOTHBIX H
pactenuii. buonoruueckoe
3HaYeHHe OINOAOTBOPEHHS.
HckycCTBEHHOE OTbIIEHHE Y
PaCTEHUI1 U OIIOJOTBOPEHHUE Y
JKUBOTHBIX

Ornpenensior noHsTHS, opMHpyeMbIe
B Xome usyueHust Tembl. OObsICHSIOT
OMONOTHYECKYIO CYLIHOCTD
OILNOIOTBOPEHUS. XapakTepU3YIOT
O0COOCHHOCTH IBOIHOTO
OIIONOTBOPEHHUS Y PACTCHHI.
OnpenensoT 3HaUeHNE
MCKYCCTBEHHOTO OMIIOAOTBOPEHHS!.
JlenaroT BbIBO/1bl HA OCHOBE CPaBHEHMUS.
PabotatoT ¢ uantocTpauusiMu
yueOHuKa. Pemmarot Ononorndeckue
3a4a4d. YYacTBYIOT B JUCKYCCHH IO
uzydaemoii reme. PaboTaior ¢
3JIEKTPOHHBIM MPUIIOKEHHEM

3.8. UnguBuayanbHoe
pa3BUTHE OPTaHHU3MOB
(oHTOTEHE3) (24)

[Tpsimoe u HenpsaMoe pa3BHUTHE.
DOMOpHOHANIBHBIN U
nocTIMOPHOHATbHBII TTEPUObI
pazeutusi. OCHOBHBIC HTATIBI
amOpuorenesa. [TpuunHbI
HapyLIEeHUH pa3BUTHA
OpraHu3Ma.

Onpeanensitor noHaTHA, popMUpyemMble
B XOZI€ U3YUE€HHs TEMbI.
XapakTepu3yrT NepHo/ibl OHTOTeHe3a.
OuennparoT BiustHUE PaKTOPOB
BHELUHEH Cpenbl HAa pa3BUTHE
3apoabiia. CpaBHUBAIOT
3MOpHOHATbHBIH U
NOCTIMOPUOHATbHBIFH TTePU- O1bl
MHIMBHUOYANbHOTO Pa3BUTHS, IIPSIMOE U
HEMPSIMOE PA3BUTHE U JCMAIOT BBIBOILI
Ha OCHOBe cpaBHeHud. Paboraior ¢
nimocrpaunsamu yuebuuka. Paboraror
C ANEKTPOHHBIM TIPUNIOKEHHEM

3.9.0nTorenes
yeJIOBEKa.

PerponykTHBHOE 300POBbE; €ro
3HaueHue s OyayLmx
nokoaeHuil mogaen. INocneactsus
BJIMSTHHS QJIKOTO/151, HUKOTHHA,
HApPKOTHUYECKUX BELICCTB HA
Pa3BUTHE 3apPOIbILIA YENOBEKA.
[Teproael nocTaMOPHUOHATLHOTO
pa3BUTHs

Onpeanensitor noHaTHA, popMUpyemMble
B XO/le U3YUEHHs TEMbI.
XapakTepu3yrT NepHo/ibl OHTOTeHesa.
OnuceIBalOT OCOOCHHOCTH
MHIUBUYaNbHOTO Pa3BUTHSA HYEAOBEKA.
OuenuBatoT BiusiHue GakTopoB
BHELUHEH Cpenbl HAa pa3BUTHE
3apoabiina. OOBICHSOT OTpULIATENbHOE
BIUSIHUE aJKOTOJsl, HUKOTHHA,
HAapKOTUYECKUX BEUICCTB HA PA3BUTHE
3apOJbIlIA YCNOBEKA;, IPHUNHBI
HapyLWeHHH pa3BUTHA OPraHU3MOB.
AHanM3UpyOT U OLEHHBAIOT LeNIeBble 1
CMbICJIOBbI€ YCTAHOBKH B CBOUX




OeHCTBUSAX W MOCTYNKAaX Mo
OTHOLUIEHHIO K CBOEMY 3/10POBBIO,
MOCAENCTBUS BIHSAHUS (PAKTOPOB pHUCKa
Ha 310poBbe. ODOCHOBBIBAIOT MEPHI
NpO(HITaKTHKN BPEIHBIX PHBBIYEK.
PaGoratoT ¢ nmocTpaunsimu
yuebHuka. PaboTaioT ¢ 3J1eKTPOHHBIM
TPUJIOKEHUEM

3.10.
HacaencteseHHoCTb U
M3MEHUMBOCTD (7u)

HacnenctBeHHoCTb 1
W3MEHUYUBOCTh — CBOMCTBA
opraHusma. ['eHeTHka — Hayka o
3aKOHOMEPHOCTSIX
HACNIEACTBEHHOCTH H
usMen4yuBocTH. [. Mengenb —
OCHOBOTIOJIOYKHUK MEHETHKH.

Onpenensitor nousaTHA, popMupyemble
B XOJ€ u3yueHus Tembl. Onpenensor
OCHOBHBbIE 3a/1at1 COBPEMEHHOI
TEHETUKH. XaPaKTCPUIVIOT
COOEPIKAHNE 3aKOHOMEPHOCTEH
Hacnenosanus, [Tonb3yrorea
F€HETUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOH. PeliaroT 3neMeHTapHbIe
reHeTuyeckue 3anaun.. Paboraror ¢
WrCTpanrsaMu yaebHuka. Pemaror
Ouonorugeckue 3anaun. Haxonsr
MHPOPMALIMIO O H3yYaeMOii TeMe B
Pa3INYHBIX HCTOUHHKAX, aHAJU3HPYIOT
1 OLIEHUBAKOT €€, UHTEPNPETUPYIOT U
TIPEACTaBISAIOT B pa3HbIX GopmMax
(Te3uChI, COODLUCHHE, PETIOPTAK,
aHANMUTHYECKas CIpaBka, pedepar,
0030p, noprdonno). PaboratoT ¢
JIEKTPOHHBIM MPHIIOKEHHEM

3.11. 3aKOHOMEPHOCTH

3ako HOMEPHOCTH HACN€AOBaHNA,

Onpenensitor nousaTHA, popMupyemble

HacJienoBaHus, ycraHosyieHHble . MeHnnenem. B Xoe H3yueHus Tembl. Onpenensior
ycTaHoBJieHHble I MoHorudpuaHoe CkpeluBaHHe. | OCHOBHbIE 3a/1a4l COBPEMEHHOI
Mennenem. [lepBeiii 3akoH Mennens — TEHETUKH. XaPaKTCPUIVIOT
MonorubpunHoe 3aKOH JOMHHHPOBAHHS. cogep KaHHe 3aKOHOMEpPHOCTEI
CKpellHBaHHe Hacle10BaHHs, YCTAHOBJIEHHBIX I
Mennenem, ITpuBoaSAT noKa3aTeNbCTBA
PONCTBA >KUBbIX OPraHU3MOB Ha OCHOBE
noNOkeHNH reHeTuku. [lonb3yroTes
TeHETHYCCKON TEPMUHOIOTUEH U
CUMBOJIMKOH. PermaroT sanemeHTapHbie
reHetnveckne 3agaun. CocTaBnsioT
3NE€MEHTaPHbIE CXeMbl CKPELUHBAHUS.
PaboTatoT ¢ uanocTpaLusiMu
yueOHuka. PemaroT Ononoruyeckue
3amaqu. BeimonusioT nabopatopHsie,
NPaKTHYECKHE U HCCIIEA0BATEIbCKHE
paborel o n3ydaemoii teme. Paborator
C NEKTPOHHbIM TIPUJIOKEHHEM
312 HAurnbpuaHoe ckpelnBaHue. Onpenensior nousTus, popmMupyemblie
3aKOHOMEPHOCTH Tpetnii 3akoH Menaenss — B X0/1e U3yueHus TeMbl, Onpenenstor
Hacjie10BaHus, 3aKOH HE3aBUCUMOTO Ha- OCHOBHbIE 33714l COBPEMEHHOI
YCTAHOBJICHHBIC [ CleAOBaHus. AHANIU3UPYIOLLEe TEHETUKH. XaPaKTCPUIVIOT
Mennenem. CKpCLIHBAHUE. COACPIKAHNE 3aKOHOMEPHOCTE
HdurubpunHoe Hacnen10BaHHA, YCTAaHOBJIEHHBIX [ .
CKpelulBaHHe MeunnenemOObsicHsaoT Bkiaa [

MeHaenst B pa3BuTHE OHONOTHYECKOM




HayKHW, 3HAYEHHE YCTAHOBJIEHHBIX UM
3aKOHOMEpPHOCTel B GOpMHPOBAHHUH
COBPEMEHHOMH €CTECTBEHHO- HayUHOMH
KapPTHHBI MHPA;, IPHYUHEI
HACNEACTBCHHBIX U HEHACIEICTBEHHBIX
usmeHeHuil. [lonb3yroTcs
F€HETUYECKOHW TEPMUHOJIOTHEN U
CMMBOJIMKOHU. PelatoT 3neMeHTapHble
reHeTuyeckue 3anauu. CocTaBasOT
3J€MEHTaPHBIC CXEMBI
CKpelIuBaHUABBIMONHAIOT
JabopaTopHble, TPaKTHYECKHE H
uccnenosaresbekie padoTel 1o
uzyvaemoii Teme. PaGoTtator ¢
37€KTPOHHBIM MPUIOKEHHEM

3.13. XpomocomMHas
Teopusl
HAC/IEACTBEHHOCTH.

XpoMocOoMHas Teopus
HacneacteeHHocTH, CuenieHHoe
HACJIEIOBAHHUE IPU3HAKOB

Onpenensitor noHsaTHs, popMupyemblie
B X0A€ usyueHus Tembl. Onpenensor
OCHOBHBIC 3a1a41 COBPEMEHHOMN
FEHETUKH. XaPaKTCPUIVIOT
comepKaHHe 3aKOHOMEPHOCTEH
nacnenosaHus. OOBACHAIOT BKJIAA
YUeHbIX B pa3sBUTHE OHOOTHYECKOH
HayKH, 3HaUEHHE YCTAaHOBJIEHHbIX UMK
3aKOHOMEPHOCTEH B POpMHPOBAHUU
COBPEMEHHOMN €CTECTBEHHO- HAYYHOU
KapTHHBI Mupa. [lone3ytores
F€HETUYECKOHW TEPMUHOJIOTHEN U
CMMBOJIMKOH. PelatoT 3neMeHTapHble
reHeTuyeckue 3anauu. CocTaBasOT
37IEMCHTAPHBIE CXEMBI CKPEIIIBAHMU.
[TpoBozsaT snemMeHTapHbie
Ouoaoruyeckue uccneroBaHus u
JeNa0T BbIBOJbl HA OCHOBE
TOJTYICHHBIX Pe3ybTaToB. Pematot
Ononoruueckue 3amaun. Haxomsr
MHGOPMALHIO MO U3YHAEMOH TEME B
Pa3JIMUYHBIX HCTOYHHKAX, AHAJTM3UPYIOT
U OLIEHUBAKOT €€, HHTEPMNPETUPYIOT U
TPENCTAaBAAKT B pasHbIX hopMax
(Tesucel, cOOOIICHHE, PEIOPTAK,
aHANMUTHYECKas CrpaBka, pedepar,
0030p, noprdonno) Bemonusior
JabopaTopHble, TPaKTHYECKHE H
uccnenoBarenbekye padoThl No
uzyvaemoii Teme. PaGoTtator ¢
3JICKTPOHHBIM IPIJIOKEHHEM

3.14.CoBpeMeHHble
MPEICTABIEHUS O FCHE
¥ TEHOME.

. CoBpeMeHHble npeacTaBieHus
O T'CHE U F'CHOME.
B3aumoneiicTBue reHoB.

OmnpenensatoT moHsTHs, Gopmupyemble
B XOZ€ U3y4eHus Tembl. Onpenensor
OCHOBHBIC 3a1a41 COBPEMEHHOMN
FeHETHKH. XapaKTepH3yoT
comep)KaHHE COBPEMEHHbIX
NPEACTaBAEHUI O T'eHe U TEHOME.
[TpuBOAST nOKA3aTENLCTBA POACTBA
JKHMBBIX OPTAHU3MOB Hd OCHOBE




MOJIOYKEHUH MeHETHKH. nO.ﬂbSy}OTCﬂ
PeHEeTUUYECKOH TEPMHHOJIOTHEN U
CMMBOJIMKOH. PeluaroT 31eMeHTapHble
FCHCTHYCCKUE 3a0a4u. HpOBO)IﬂT
3JIEMCHTAPHBIC OHOJIOTHYECKIE
UceneaoBaHA U O€JIAKOT BbIBOObI HA
OCHOBE MOJIYYEHHBIX PE3YJILbTATOB.
VYcTaHaBIMBAKOT B3aMMOCBSI3b TeHOTHITA
uesioBeKa U ero 310posbsPadoTaroT ¢
WUTIOCTpaursiMu yueOHuka. Pemator
Ouonoruueckue 3agaun. Haxongar
nHpOpMaLMIO NO U3y4aemMoii Teme B
Pa3JIMYHBIX HCTOUYHHKAX, aHAJIH3HPYIOT
U OLIEHUBAKOT €€, HHTEPMNPETUPYIOT U
TPENCTaBISAOT B pasHbIX hopmMax
(Te3mncel, COODLICHHE, PETIOPTAK,
aHANTHYECKAs CIIpaBKa, pedepar,
0030p, noprdonno) PadoratoT ¢
IJEKTPOHHBIM NMPUIIOKEHHEM

3.15.'eneruxa nona.

["enerka nona. [losoBbie
xpomocombl. CLerieHHOe ¢
NnoJIOM HacleaoBaHUE,

Onpenensior nousTus, GopmMupyemble
B X01e u3yueHus tembl. Onpenesnsior
OCHOBHBbIE 3a/1atl COBPEMEHHOII
reHeTHKU. XapaKTepu3yoT
COIEPIKAHUE 3aKOHOMEPHOCTE
HacnenoBaHus OHOIOTHYECKON HayKH,
3Ha4YeHHe YCTaHOBJIEHHBIX
3aKOHOMEPHOCTeH B POPMHPOBAHNUHN
COBpPEMEHHOI eCTeCTBEHHO- Hay4UHOH
KapTUHbI MUPA; TIPHUUHBI
HACJIEICTBEHHBIX U HCHACIEACTBCHHBIX
nuzMeHenui. [lonesyrorea
PeHEeTUUYECKOH TEPMHHOJIOTHEN U
CMMBOJIMKOH. PeluaroT 31eMeHTapHble
reHeTudeckue 3agaun. CoCTaBnusAOT
3JIEMEHTAPHBIE CXEMBI CKPEIINBAHMUS.
[TposozsaT snemeHTapHbie
Suonornueckue uccaeqoBaHus U
JeNatoT BbIBO/bl HA OCHOBE
TIONYHYEeHHbIX Pe3yNbTaTOB. BhIsBASIOT
B3aUMOCBS3b [CHOTHIIA YEJIOBEKA U €T0
300POBBs. XaPAKTEPUYIOT POIb
MeIWKO- NreHEeTH1ECKOIro
KOHCYJIbLTHPOBAHUS JI CHHKEHHA
BEPOSATHOCTU BOSHUKHOBEHUS
HacneICTBEHHbIX 3200 1eBaHUIi.
PabotaroT ¢ WUTOCTpaLHSIMU
yueOHuka. PemaroT Ouonoruyeckue
3agaun. Haxonsat nndopmanmio no
U3y4aeMoil TeMe B Pa3IHYHbIX
UCTOUHUKAX, aHATU3UPYIOT U
OLIEHMBAIOT €€, UHTEPMPETUPYIOT U
NPEOCTABIAIOT B Pa3HBIX hopmax
(Te3mncel, COODLICHHE, PETIOPTAK,
aHanuTHYeckas cnpaska, pedepar,




0030p, noprdonno) Beinonusor
JTabopaTOpHble, NPakTUYECKHE U
uccaenoBarenbekre padboThl M0
u3ydaemoii reme. PaboTaroT ¢
3JICKTPOHHBIM TPHJIOKEHUEM

3.16. 3akoHOMEpHOCTH
M3MEHYHBOCTU

. Hacnencteennas u
HEHAC/IECNCTBCHHAS
M3MEHUYHBOCTb.
Mozudukaunonnas
U3MeH4YUBOCTh. KomMOUHATHRHAS
M MyTallMOHHAas U3MEHUYUBOCTb.
MyTtauuu. Tuns MmyTauui.
MyTareHHbI¢ HAKTOPHI. -

Onpenenstot noHsTHsA, PopMUpyeMBIe
B XOJI€ M3Y4CHUS TeMbl. OnpenenstoT
OCHOBHbI€ 327]a4l COBPEMEHHOMH
reHeTHKU. XapakTepusyloT MPHUUHHbI
HAC/I€/ICTBEHHBIX U HEHACAEeICTBEHHbIX
usmeHeHui. IIpuBoasaT Aokas3aTenbcTBa
POOCTBA JKHBBIX OPraHU3MOB HA OCHOBE
MoJIOKeHUH reHeTKN. [lonb3yroTes
reHeTHYECKOH TePMUHOJIOTHEN U
CUMBOJIMKOH. Pewator anemenTapHblie
reHeTUUYEeCKUe 3aaauu. BoIsBasaoT
UCTOUHUKN MYTareHOB B OKpYy»atolieit
cpene (kocBeHHO). [IpoBomsT
3JIEMCHTAPHBIC OHOJIOMrHISCKIE
MCCeN0BaHUA W AealoT BBIBOIBI Ha
OCHOBE MMOJIYYE€HHbBIX PE3yJIbTATOB.
OOBSICHSIOT BAUSHUE MYTareHOB Ha
OpraHu3M uenoBeKa, BO3HUKHOBEHUE
HACJICACTBCHHEBIX 3a00JICBAHUH,
MyTaLUH. Y CTaHABNUBAIOT B3aUMOCBSI3b
F€HOTHIIA YeJIOBEeKa U €ro 3I0POBbS.
OueHuBaIOT 3HAUEHUE 3IOPOBOTO
obpasa skU3HU Kak Haubosee

s dexTUBHOro MeTona NPpOoPpUIaKTHKH
HACNIEACTBCHHBIX 3a00/1¢BaHUI.
PaGoratoT ¢ nmocTpaunsimu
yueOHuka. PewaroT Ononoruiecxkue
3anaud. Haxoast nundopmaimo no
U3y4aeMOI TEME B pa3IMYHBIX
UCTOYHUKAX, aHANU3IUPYIOT U
OLIEHUBAIOT €€, HHTEPMPETHPYIOT U
NPENCTaBsAOT B Pa3HbIX opmax
(Te3uchl, coodlueH e, penopTax,
aHanuTHYeckas crpaska, pedepar,
0030p, mopThoNHo) BEIMONHSIOT
nabopaTOPHBIC, MPAKTUICCKUE U
UccnenoBaresbekue padoTel Mo
u3ydaemoii reme. PaboTaior ¢
INEKTPOHHBIM TPUIOKEHHUEM

3.17.T'eneruka u
3/10pOBbE HeNOBeKa

3Ha4YeHne reHETHKH ISt
MeaULIMHBL. BausHue MyTareHOB
Ha OpraHu3M 4YeNoBeKa.
HacnencreeHubie O0e3HU
YENOBEKA, UX MPUYHHBI U
npoduiakTHKa. ITHYECKHE
acrieKkTbl B 001acTn
MeAULIMHCKONH reHETUKH

Onpenensitor noHATHA, popMUpyemMbIe
B XOJ€ U3yueHus Tembl. Onpenensor
OCHOBHBbI€ 3a/1at1 COBPEMEHHOI
FeHeTHKH. KapTUHbI Mupa. [IpuBoasar
IOKa3aTeNbCTBA POACTBA JKHUBBIX
OpPraHMU3MOB Ha OCHOBE MOJIOYKEHHH
reHeTuku. Ilonw3yroTcst renernyeckoi
TEPMHHOOTHEN U CUMBOIHUKOH.
PeluatoT snemMeHTapHble reHeTHHeCcK e
3agaun. OOBSICHSIOT BIMSTHUE




MYTareHOB HAa OPraHH3M YeJIOBEKA,
BO3HWKHOBEHHE HAC/EACTBEHHbIX
3aboneBaHuii, MyTaLuii.

Y ¢TaHAaBNUBAIOT B3aUMOCBA3b FCHOTUIIA
YeNOBEKa U €0 300poBbs. QOLEHUBAIOT
3HAYEHHE 3MOPOBOTro 00pas3a KM3HH KaK
Hanbosnee >PPexTHBHOrO MeToma
npoduNaKTHKK HACTEACTBEHHbIX
3aboneBaHuii. XapakTepusyroT pofb
MEAUKO- TEHETHIECKOTO
KOHCYJIBTUPOBAHUS A1l CHIDKCHHS
BEPOATHOCTH BO3SHHKHOBEHUSI
HACJIEACTBEHHBIX 3a00JeBaHHIA.
PaboTatoT ¢ unnocTpauusMu
yueOHuka. Pewaror Ouonoruueckue
3amaun. HaxonsaT uabOpMaLuo no
H3y4aeMOi TEME B Pa3/IMYHBIX
MCTOYHHKAX, aHATU3HPYIOT U
OLIEHHUBAIOT €€, HHTEPNPETHPYIOT H
NPeNCTaBAsOT B pa3HbIX popmMax
(Te3uchl, coodlueHue, penopTax,
aHAJMTUYCCKAs CTIPaBKa, pedepar,
0030p, moptdonno) BeimonHsOT
nabopaTopHble, IPaKTUYECKHE U
UccNenoBaresbekre paboTel 1o
usyuaemoit Teme. PaboTtatot ¢
INEKTPOHHBIM TIPUIOKEHHEM

3.18. MomecTuKaLusl.
QCHOBBI CeNEKIUU.

OCHOBBI CEAEKLUU: METOALI U
AOCTUXeHUs. I eHe- TUka —
TCOPETUUCCKAS OCHOBA

cenexkuuu. Cenekuusi. Yuenue H.

H. BaBunosa o LieHTpax
MHOTro00pasus u
MPOUCXOKACHHS KYIBTYPHBIX
pacteruii. OCHOBHBIC METOIBI
cenekunn: Tubpugn3aLys,
MCKYCCTBEHHBII OT- 60p.
OCHOBHbIE TOCTHKEHUS U
HanpaBAeHUs pas- BUTHS
COBPEMEHHOM CENMEKLUU.

OnpenenstoT NOHATHSL, PopMUpYyeMble
B X0J€ usyueHus Tembl. Onpeaensor
IJIaBHBIC 33441 M HATIPABICHUS
COBPEMEHHOH CENEKLIUU.
Xapaxtepusytot skaaa H. M. Basunosa
B pasBUTHe OMOJOTHYECKOH HayKH.
OueHUBAIOT JOCTIDKCHUS U
HEPCTIEKTHBBI OTCYECTBEHHOMN H
MHPOBOH CEJIeKLMHU. XapaKkTepu3yroT
METOIbl CEJIeKLHOHHOH paboThL.
CpaBHUMBAKOT AOMECTHKALIMIO U
CeneKLuo, MacCcoBbIl U
UHAUBUAYaNbHBIN 0TOOP. Brineastor
CYLIECTBEHHBIC MPH3HAKH MPOLIECCa
nckyccreeHHoro otbopa. CobupaioT
aHANM3UPYIOT HHPOPMALIUIO O
JeSTENbHOCTH MECTHBIX CEeNIEKLIMOHHBIX
LIEHTPOB W CTAHUMH, CEMEHHbIX
XO3SHCTB, COPTOHCHBITATEBHBIX
y4acTKOB U Ap. OUEHUBAKOT
JOOCTHXKEHHUS U TIEPCTIEKTHBBI Pa3BUTHS
COBPEMEHHOH OUOTEXHONOTHUH.
AHaNU3UPYIOT M OLIEHUBAIOT 3THYECKHUE
aCTIEKThl HEKOTOPBIX HCCAENOBaHUIL B
obnactu duorexnonoruu. Paboraror ¢
unarocTpaunsaMu yuebuuka. Haxonsr
MHPOPMALIMIO 1O U3Y4aeMOH TeMe B




Pa3JIMYHbIX HCTOUHHKAX, aHAJTH3HPYIOT
U OLIEHWBAIOT €€, UHTEPTPETUPYIOT U
NpeACTaBIAKTE pasHbIX GopMax
(Te3uChI, COODIICHHE, PENOPTAK,
aHAINTHYECKas CIpaBKa, pedepar,
0030p, nmoptdonno). BeimonHsior
[MTPAKTHYECKHUE W UCCNEAOBATEIIbCKHE
paboTbl No u3yvaemoii Teme. PaboTaror
C ANIEKTPOHHOM opMoii yuebHuKa

3.19. BuoTexHoIOrUs

(24)

BuoTexHOJOrMA: JOCTHKEHUS U
nepcnexkTHBbl pa3BUTHA. | eHHas
nHxeHepus. KnoHupoBaHue.
I'enernuecku
MOIH(PULIHPOBAHHbIE
OpPraHH3Mbl. ITHYECKHE ACMEKTbI
pa3BUTHS HEKOTOPBIX
UCCTEA0BaHUI B OUOTEXHONIOMMH
(KIIOHHUPOBAHUE YE/IOBEKA)

OnpenenatoT NnoHATHs, PopMUpyeMble
B XO/le U3yueHust TeMbl. OnpeaenstoT
TJTaBHBIC 32144 M HANPABICHUS
COBPEMEHHOI OHOTEXHOIOT UL
OueHuBaoT JOCTHKEHH: |
EPCNEKTHBbI PA3BUTHS COBPEMEHHOMH
OMOTEXHOJIOrHH. AHANM3UPYIOT U
OLIEHMBAOT STUUECKHUE ACTIEKThI
HEKOTOPBIX HCCJICIOBAHUI B 00IACTH
OuotexHoorun. PadortaroT ¢
wrocrpaunamu yueduuka. Haxonar
UHPOPMALIHIO MO W3Y4aeMOi Teme B
pa3NUYHBIX UCTOUHUKAX, aHATTU3UPYIOT
U OLIEHUBAIOT €€, HHTEPNIPETUPYIOT U
NPEACTABIAITB pa3HBIX (Gopmax
(Te3uChI, COODIICHHE, PENOPTAK,
aHaNMTHYEeCKas cripaBka, pedepar,
0030p, nmoprdonno). BeimonHsior
npaKkTHUeCKHe U UCCIeI0BaTENbCKIE
paboTbl No u3yvaemoii Teme. PaboTaror
C ICKTPOHHOIT popmoii yuebHuka

3aknouenue (34)

PesepBHoe Bpemsa — 74

11 KJIACC 34 B HEAEJIO, BCEI'O 102y

W3 HUX 39 — PE3EPBHOE Bpems

Beeaenue (1/1 4)

Paznen 1. Bua (574)

1.1. MUcTopus
3BOJIKOLIMOHHBIX HAEN
(124)

HcTopus 3BOMOLHOHHBIX MJEH.
Passutue Guomoruu B 10
JApBHHOBCKUI NEPHOA.
3Hauenue padot K. Jlunnes,
yuenud XK. b. Jlamapka, Teopun
JK. Krosbe. Tlpeqnocbuiku
BO3HUKHOBEHHUs yueHHs Y.
JlapBuHa. DBOTOLIMOHHAS
Teopus Y. dapsuna. Ponb
3BOJIFOLIMOHHON TEOPHH B
(hOpMUPOBAHHH COBPEMEHHOIH
€CTECTBEHHO-HAYYHONH KapTUHBI
mMupa

OnpenenstoT noHATYA, PopMUpyeMble
B XO/le U3yueHus: TeMbl. OLEeHNBAIOT
BKJIJ PA3NHMYHBIX YICHBIX B PA3BUTHE
Oronoru- yeckoii Haykn OLEHHBAKOT
NPeanoChbIIKH BOSHUKHOBEHUS YHEH WS
Y. Jap- Buna. XapakTepusyooT
COAep:KaHHe 3BOMOLIMOHHON Teopun H.
HapsuHa. CpaBHUBAIOT ONpe/eeHHY0
1 HEONPEAEICHHYI) H3MEHYHBOCTb,
HUCKYCCTBCHHBIN H €CTCCTBCHHBII
otdop, popmbl 6opbOLI 32
CYLIECTBOBAHNE W AENAIOT BbIBOAbI HA
OCHOBe cpaBHeHus. PaboTatoT ¢
uiocTpauuamu yuebHuka. Pabotator
C DIICKTPOHHBIM MPHIIOKSHIESM

1.2. CoBpemeHHOE
SBOJIFOLIHOHHOE
yaeHue (24x)

Bun, ero kpurepuu. TTonyasima
— CTPYKTYpHas ¢OUHHLIA BUIA,
€IMHHLIA 3BOTFOIIUM.

OnpenensatoT noHsTHs, popMupyemblie
B XOJ¢ N3y4CHHS TeMbl. OOBACHSIIOT
BKJIAJ 3BOJFOLIHOHHOM TEOPUH B




CuHTeTHYeCcKas TeopHs
3BOJIOLMU. JIBHIKYLIME CUIbI
3BOJIFOLIMN; MYTaLlUOHHBIH
HPOLIECC, MOMYJIILIMOHHBIE
BOJIHBI, H30JSILHS, €CTECTBEHHBIH
oTO0p; UX BIMSHHE HA reHOPOHT
nomnysaauuy. JABuKymuii u
CTabUITM3NPYIOLLMH
€CTeCTBEHHbIIT 0TOOP.
AnanTauuy OpraHu3MoB K
YCIOBUSIM OOUTAHHS KaK
pe3yJibTaT AEUCTBHS
€CTECTBEHHOro 0TOopa.
BuaooOpasoBaHue kak pe3yabTaT
spooLnu. Crocolbl 1 NyTH
BuAooOpasopanusi. CoxpaHeHue
MHOT000pa3usi BUAOB KaK OCHOBA
YCTOHYHMBOTO Pa3BUTHSA
ouocdepsr. ['naBHbIe
HarnpasieHHs 3BONIOLIMOHHOTO
npouecca. buonornueckui
nporpecc u OHONOrnuecKuit
perpecc. [IpHIHBI BEIMUpPAHHS
BHIOB. [JlokazaTenbeTBa
3BOJIOLMH OPraHUYECKOTO MHpa

bopmMHpoBaHHE COBpEMEHHOH
€CTeCTBEHHO-HAYYHOH KapTHHbI MUDA.
OnpenenstoT kKpUTEpHUU BUAA.
OmuceiBaroT ocodeit Buma mo Mopgo-
JIOTUYECKOMY KPUTEPHUIO.
XapakTepu3yoT NONyJIsLHIO KaK
CTPYKTYPHYIO €IMHHULY BHAA H
eNMHHULY 3BOMIIOLIMU, NPOLIECCOB
ecTecTBEHHOTo 0TOOpa, PopMupoBaHus
MPUCTIOCOOICHHOCTH, 0OPa30BaAHUS
BHIOB. XapaKTePHU3YIOT OCHOBHBIE
dakrops! 3Bomounn. CpaBHHBAIOT
MPOCTPAHCTBEHHYIO 1 SKOJOMHIECKYIO
U30MLUMH, GOPMbI €CTECTBEHHOTO
oTOopa U AeNatoT BbIBOAbI HA OCHOBE
CpaBHEHHUA. XaPaKTCPU3IYIOT OCHOBHBIC
amanTalyy OPTAaHU3MOB K YCIOBHSIM
oburanusi. CpaBHHBAIOT OCHOBHBIE
crnocoObl 1 MyTH BHOo0Opa3oBaHus,
Ouonoruuecknii nporpecc U perpecc u
JenaroT BbIBO/bl HA OCHOBE CPaBHEHMUS.
OOBACHSIOT NPHUUHBI SBONIOLNH,
M3MeHsieMocTH BUOB. [IpuBoasaT
J0Ka3aTeabCTBa POACTBA JKHBBIX
OPraHH3MOB Ha OCHOBE MOJIOKEHHH
3BOJIFOLIMOHHOTO YueHusi. JIoka3blBatoT,
4TO COXpPaHeHUe MHOTOO0pa3ust BUOB
SIBJIICTCST OCHOBOM YCTOMYUBOTO
passurus buocdepsl. Ilpusogsat
OCHOBHbBI€ IOKA3aTENbCTBA IBOIOLNH
OpraHM4ecKoro mupa. Peluator
Suonoruueckue 3anaqyn. PaboTaor ¢
WITFOCTPaLUAMHE yieOHHKA.
BrinonnsoT nadopaTtopHsie,
MPaKTHYEeCKHe 1 HCCIeIOBATEIbCKIE
paboTbl o u3ydaemoii Teme. PaGoTtatoT
C 3JIEKTPOHHBIM MPUJIOKEHHEM

1.3. IlpoucxoxeHue
KU3HU Ha 3emie (Ou)

Passutue npencrasieHuii o
BO3HMKHOBEHUU 5KU3HU. ONbIThl
@. Penn, JI Ilacrepa. ['unoressr
O MPOUCXOKOCHUH YKU3HH.
CoBpeMeHHbIe B3IJIAAbI Ha
BO3HHKHOBEHUE »u3HU. Teopus
Omnapua — XonneiiHa.
YcnoxkHeHHe KUBbIX
OPraHU3MOB Ha 3¢MJIC B
IPOLIECCE 3BONFOLUU

OnpenensitoT noHATHS, GpopMHUpyeMble
B XO/€ M3y4EHHsl TeMbl. AHANU3UPYIOT
1 OLCHUBAOT PA3JINYHBIE THIIOTE3BI
MPOUCXOKACHHS SKU3HU.
XapakTepu3yT OCHOBHbIE 3TAITbI
Suonoruyeckoi 3BOMIOLIMH Ha 3emue.
Y4acTBYIOT B AMCKYCCUU NO
00CyKAEHHIO TUNOTe3 MPOHC-
XOXKACHHS JKU3HH U apTyMEHTUPYIOT
CBOK) TOUKY 3p¢HHs1. PaboTaroT ¢
nmoctpaunsamu ydebrunka. Haxomat
MHPOPMALUIO MO U3YHAEMOH TEME B
pasIMYHbIX MCTOYHHUKAX, aHANU3UDPYIOT
1 OLIEHUBAIOT €€, HHTEPNPETUPYIOT U
IPENCTABSIOT B Pa3HBIX (popMax
(Tesucel, coOOIIEHUE, PEIIOPTAK,
aHaJMTHYECKas cripaBka, pedepar,




0030p, noprdonno). PaboratoT ¢
3JIEKTPOHHBIM TIPUJIOKEHHEM

1.4. Tlpoucxoxaenue
yenoBeka (124)

['nnoTessl npoucxoxaeHus
yenoBeka. [TonoxkeHue yenoBeka
B CHCTEME KUBOTHOTO MHpa
(kmace Mnekonurarumue, OTpsa
IMpumMatel, pox Jiroonm).
DBOJIIOLINS YEJIOBEKA, OCHOBHbIE
stansl. Pacel yenoBexa.
[TpoucxoxkaeHHe UeTOBeUECKHX
pac. Bunooe enMHCTBO
YeJIOBEUECTBA

Onpenensior noHsTHs, GopMupyemble
B XO/1€ U3YY€HUS TeMbl, AHATHIUPYIOT
1 OLIEHUBAKOT Pa3HyHble THMOTES3bI
TIPOUCXOXKICHUS YCIOBLCKA.
OnpenenstoT MONOKCHUE YCJIOBCKA B
CHCTEME JKHBOTHOTO MHpa.
ApryMEHTHPOBAHHO AOKa3bIBAIOT
NPHHAANEKHOCTD YeNOBEKA K
onpeaeneHHON cucTEMaTHYeCKOH
rpynne. BuISIBASIOT MPU3HAKH CXOACTBA
3apOJBILICH YENOBEKA U APYTHX
MJIEKOMHTAIOLINX KaK JOKa3aTeNbCTBO
UX pOICTBa. XapakTepU3ylOT OCHOBHbBIE
3Talbl aHTPOMOreHe3a.
APryMeHTHUPYIOT CBO TOUKY 3pEHUs B
XO0€ OUCKYCCUH MO 00CYKACHUIO
npoOIEMBI MPOUCXOKIACHUS YEJOBEKA.
3HAKOMSATCA C MEXAHH3MOM
pacoodpa3oBaHus, OTMeYast ETUHCTBO
npoucxoxaeHus pac. [Ipusoaar
apryMeHTHPOBAHHYH KPUTHUKY
AHTHUHAYYHON CYLIHOCTHU PacH3Ma.
Haxopat uapopmammio no nzyvaeMoi
TEME B PA3JIMYHBIX HCTOYHHKAX,
aHANIM3UPYIOT U OLIEHUBAIOT €€,
UHTEPTIPETUPYIOT U TPEACTABISIOT B
pa3Hbix popmax (Te3uchl, COOOLIEHHE,
pe-TIOpTaXK, aHATUTHYCCKAS CIIPABKa,
pedepar, 0630p, noprdonno).
PaboTtaroT ¢ uanocTpalusMu
yueOHuKa. BbIMOAHSIIOT nabopaTopHble,
NPAKTHYCCKUE U UCCICAOBATSIBCKIC
padoTel Mo w3ydaemoii Teme. Paboraror
C HJIEKTPOHHBIM NIPUJIOKEHHEM

Pasaen 2. IkocucremMbl

(334)

2.1. DKomoruyeckue
(akTopsr (94)

Opranmsm u cpena. [IpeaMer u
3aa4H 3KO- JIOTUU.
Dkonorudeckne GakTopbl Cpeabl
(abuoTuueckue, OMOTHUECKHE,
AHTPOMOreHHbIE), UX 3HAYEHHE B
*KM3HU OPraHU3MOB.
3aKOHOMEPHOCTH BJAHSHUS DKO-
JNOrn4eckux (pakTOpPOB Ha
opraHu3mMbl. BzanmooTHoeHHs
MEXIY OPraHu3MaMu.
MekBHAOBbIE OTHOLLEHUS
napasuTH3M, XHIIHUYECTBO,
KOHKYPEHLIUsA, CUMOUO3

OmnpenenstoT MOHATHS, POpMUPYyEMBIC
B XOJI¢ U3Y4YCHHUS TeMbl. OnpenenstoT
OCHOBHbI€ 327Ja4l COBPEMEHHOMH
3KONIOrMK. Pa3nnyaoT OCHOBHbIE
TPYIIIbI 3KOJOMMUECKUX (HaKTOPOB
(abnoTuueckux, OUOTHUECKHX,
aHTPONOr¢HHBIX). OOBACHAIOT
3aKOHOMEPHOCTH BJUSTHHSI
JKOJIOTHIECKHX (PaKkTOPOB Ha
opraHu3Mbl. XapakTepu3yloT OCHOBHbIE
abuoTHyeckre GakTopbl (TemnepaTypy,
BIa3KHOCTb, cBeT). OMUCHIBAIOT
OCHOBHBIC OHOTHUCCKHE (PAKTOPHI, Ha
KOHKPETHBIX MPUMEPAX
JEMOHCTPHUPYIOT UX 3HAYEHHE.
OueHMBaIOT POJIb IKOJOrMYECKUX
(hakTOPOB B *KU3HEAEITEIbHOCTH




opranusmos. [1pusozar
JlI0OKa3aTeNbCTBa B3aUMOCBsA3eil
OpPraHU3MOB U OKpY3Karolleil cpeabl.
Pewaror Guonoruueckue 3anadn.
Haxopat undpopmaiuio no nzyqaeMoit
TEME B PA3JIMUYHBIX HCTOYHHKAX,
aHANM3UPYIOT U OLEHHUBAIOT €€,
UHTEPTIPETHPYIOT U MPEACTABNSAOT B
pasHbix Gopmax (Te3UChI, COOOLIEHHE,
penoprax, aHATUTUYECKas CIIPaBKa,
pedepar, od30p, noprdonuo).
PaGoTatoT ¢ umocTpanusamu
yuebHuka. PaboTaioT ¢ 3J1eKTPOHHBIM
NPUIIOKEHHEM

2.2. CtpykTypa
skocucTeM (124)

Bunosas n npocTpaHcTBeHHas
CTPYKTYpa 3KO- CUCTEM.
[Tuiiesble ¢BSA3U, KPYrOBOPOT
BCILECTB U MPEBPALLCHUS
SHEPrHH B SKOCHCTEMAX.
[TpryuubI yCTORYUBOCTH H
cMeHbI 3KkocucTem. BrnusHue
YeI0BEKa Ha SKOCHCTEMBI.
HckyccTBeHHble coolliecTBa —
arpoLCHO3bI

Onpenenstor NoHsTHS, PopMHPYeMbIe
B XO/le U3yueHHst TeMbl. Ompenensator
CTPYKTYPY IKOCHCTEMbI
(mpocTpaHCTBEHHASI, BUIOBAS,
3konoruyeckas). dawort
XapaKTepPUCTUKY MPOAYLEHTOB,
KOHCYMEHTOB, penyueHToB. Beigensior
CYLUECTBEHHbIE MPHU3HAKH SKOCHCTEM,
npoLecca KpyroBopoTa BeLlecTs 1
TPEBPALICHNUH YHEPTUU B IKOCUCTEMAX.
OOBACHSIOT MPUYNHB! YCTOMIHBOCTH U
CMEHBI IKOCHCTEM. XapaKTEPH3YIOT
BIIMSIHUE YEJIOBEKA HA IKOCHCTEMBI.
CpaBHUBAIOT UCKYCCTBEHHbIE U
€CTECTBEHHbIE 3KOCUCTEMBI. JlenaroT
BBIBOJBI HA OCHOBE CPaBHCHMS.
CoCTaBNAIOT HJIEMEHTAPHbIE CXEMBI
nepeHoca BeLeCTB U 3Hepriuu B
skocucTemax (uenu u ceru). Haxonst
MHPOPMALUIO TIO U3yIaeMOI TEME B
PA3IHYHBIX HCTOYHHKAX, AHATH3HPYIOT
1 OLICHHBAIOT €€, HHTEPNPETHPYIOT H
MPEACTABISAIOT B Pa3HbIX hopmax
(Tesucsl, coodlleHMe, penopTak,
aHaNHUTUYeCKas CTpaBka, pedepar,
0030p, noprdonuo). Pemaror
Ouonormyeckue 3agaun. Paboraror ¢
HIUTIOCTPALMSAMH YHeOHHKA.
BemmonnstoT nadoparopHbie,
NpakTHYECKHe W HCClIe10BaTeNbCKIe
paboTbl o u3yvaemoii Teme. PaboTaroT
C DIIEKTPOHHBIM MPHJIOKCHACM

2.3. buochepa —
rnobanbpHas
3KOCHCTEMa 61)

Buocdepa — rnodanbHas
skocucrema. CocTtas u
cTpykTypa duocheprl. YueHne
B. . Bepnaackoro o Suocdepe.
Poib xKUBBIX OPraH3MOB B
ouoctepe. buomacca 3emnu.
Buonoruueckuii KpyroBopot

Onpenensitot noHsaTys, popMupyembie
B XOZI¢ H3YYCHHUS TEMBI.
XapakTepU3yOT U CPaBHUBAKOT
OCHOBHbIE THIbI BelecTBa Onochepsl.
Xapakrepu3yoT cogepiKaHHe YUeHHst
B. U. BepHanckoro o Guoctepe, ero
BKJIaJ B pa3BHTHe OHOJIOrHYecKoil
Hayku. [IpUBOIAT HOKA3ATEIBCTBA




BelecTs (Ha npumepe
KpPYyroBOpoTa BO/ibl M yriepoaa)

€IMHCTBA XKUBOW U HEXXUBOH NMPUPOIBI,
UCNOJb3Ysl 3HAHUS O KPYTOBOPOTE
BelecTs Ouochepe. XapakTepusyoT
POAB JKUBBIX OpraHU3MOB B buochepe.
BrInensroT CyLeCTBCHHBIC TPU3HAKA
npoLecca KPyroBopoTa BeLeCTB 1
npeBpaiueHuii 3Hepruu B brochepe.
ITpyuHUMaOT yyacTue B AMCKYCCHHU MO
Teme «BeuHa 1 duocepa?»,
apryMEHTHPOBAHHO BHICKA3BIBAIOT
cobctBeHHOE MHeHHE. Haxonst
UHPOPMALHIO MO U3YHAEMOH TEME B
Pa3TUYHBIX UCTOUHHKAX, aHAJTU3UPYIOT
U OLIEHUBAKOT ee, HHTEPTIPETUPYIOT U
NPencTaBasoT B pasHbIX opmax
(Te3mncel, COODIUCHHE, PECTIOPTAK,
aHANINTHYECKAs CTpaBKa, pedepar,
0030p, nmoprdonno). Pewaror
Suonornueckue 3agaun. Paboraor ¢
MATIOCTPALMAMHU yueOHMKa.
BbinonHs10T nadopatopHble,
NPaKTHYCCKUE 1 UCCICIOBATCIBCKIE
pabotel mo u3yuaemoit Teme. Paborarot
C HJIEKTPOHHBIM PUJIOKEHHEM

2.4. buocdepa u
yesnoBek (64)

buocdepa u uenosex.
["nobGanbHble sKONOrHYECKHE
npoOsIeMbl M MYTH WX PELLEHMUS.
[TocnencTBus nesTeNbHOCTH
4eNno- BeKa /s OKpyxaroulei
cpenel. [TpaBuna moBencHNs B
npupoaHoit cpene. OxpaHa
TPUPO/b! U paLlHOHATBHOE
MCTIONb30BaHUE NPUPOIHBIX
pecypcoB

Onpenensirotr NoHATHA, POpMUpPYEMBIS
B XOI€ H3y4YeHHs TeMbl. AHAITUZHPYIOT
1 OLIEHHBAIOT COBPEMEHHbIE
rnobabHble 3K0N0rHyecKkie IpodaeMbl
U IYTH MX PELUEeHHs], TTOCNeICTBHS
COOCTBEHHOI IEATEIBHOCTH B
OKpY2KaloLLei cpene;, OOIOTHYECKYIO
UH(POPMaLINIO O r100ANbHBIX
3KONOTHUEeCKHX Npobaemax,
TIONy4aeMYIO M3 Pa3HBIX HCTOYHHKOB;
LIE/ICBBIC H CMBICIIOBBIC YCTAHOBKH B
CBOMX LEHCTBHSX M MOCTYNKAX MO
OTHOLIEHUIO K OKPYKaloLIel cpene.
BbIABHMIalOT MMMNOTE3bl O BO3MOKHbIX
NOCAEACTBHAX AeATEAbHOCTH YeNlOBeKa
B 3KOCHCTEMaX. APryMEHTUPYIOT CBOIO
TOYKY 3PEHHUS B XOI€ OHCKYCCHIT MO
00CYKIEHHUIO IKOTOrHUYECKUX NPodIeM.
[NpencraBnsiioT pe3yJIbTaThl CBOETO
uccneaoBaHus (MpoeKTa).
OO00CHOBBIBAKOT NpaBHa NOBEAEHUS B
NpUPOIHON cpene. PackpeIiBaroT
npoOIeMBI paLHOHANBHOTO
MPHUPOIOTOJb30BAHHS, OXPAHbI
MPUPOIbL: 3ALUUTBI OT 3arps3HeHuH,
COXpaHeHMs! eCTeCTBEHHbIX
OHOreoLIeHO30B U MTAMSTHUKOB
npUpoIbl, 0O0ECTICUCHNE TIPUPOIHBEIMI
pecypcaMu HaCe/CHHs MIaHEThL.
Haxonst nudopmMaumio rno u3yvaemoi




TEME B PA3JHYHBIX HCTOYHHKAX,
aHAJM3UPYIOT U OLIEHUBAIOT €e,
MHTEPIPETUPYIOT U NPEACTABISIOT B
pa3HbIX (popmMax (Te3UCHI, COOOLIEHMUE,
PenopTasK, AHATUTUYECKAsE CTIPABKA,
pedepar, 0630p, noprdonno).
PaGoraioT ¢ namocTpaunsimu
yueOHuka. PewaroT Ononornueckue
3aauu. BeImogHsAoT nabopatopHsle,
TPAKTHYCCKUE U HCCISIOBATEIbCKIE
padoTel o m3y4daemoii Teme. Paborarot
C HJIEKTPOHHBIM [TPUIIOIKEHHEM

3akatoueHue (14)
PesepsHOe Bpems — 114

| I

YUEBHO-METOJUYECKOE 1 MATEPUAJILHO-TEXHUYECKOE OBECITEUEHUE

OBPA3OBATEJIbHOI'O ITPOLIECCA

1. VYuebHo-MeTonnueckoe obecneueHue yueOHOro mpoLecca npeayCcMaTpUBaeT Henonib3osanne Y MK
(yuebHo-meToanuecknx kommiekcor) no ouonorun 10 u 11 knaccos. YuebHo- meToguueckue
KOMILIEKCHI st 3y4yeHus: Ononorum B 10— 11 knaccax Ha 6a30BOM ypOBHE, CO30aHHbIE aBTOPCKUM
kosnextrBoM (B. M. Cusornazos, M. b. Aradonosa, E. T. 3axapoBsa), conep:ar, kpome yueOHUKOB,
BKJIKOUEHHbIX B DenepanbHblii NepeueHb, SMEKTPOHHbIE MPUIIOKEHHUS, yueOHO-MeTOIMUeCK e
nocodust u padoune TeTpagd. INECKTPOHHBIC MPHIOKEHUS JOCTYIHBI HA OQULIMANBHOM caiiTe
m3natenscTBa www.drofa.ru.

2. Cusornazos B. 1., Aradounosa . b., 3axaposa E. T. buonorus. Odwas 6uonorusi. basosblit

ypoeHb. 10 knacc: yuedHuxk. — M.: Ilpoda, nodoe msganue ¢ 2013 r.

Aragonosa 1. b., Cusornasos B. U, Korenesckas A. B. buonorus. O6mas 6uonorus. ba3ossrit

ypoBeHb. 10 knace: pabouas reTpans. — M.: dpoda, modoe uznanue ¢ 2013 r.

4. Muwakosa B. H., Araponosa HU. b., Cueornazoe B. M. buonorusi. O6was 6uonorus. basosbiii
ypoeeHb. 10 knace: meromnueckoe nocodue. — M.: Ipoda, nodoe nznanmne ¢ 2013 r.

5. Cusornaszos B. H., Aragonosa 1. b., 3axaposa E. T. buonorust. O61as 6uosnorus. basosbiit
ypoBeHb. 11 knacc: yuedHuk. — M.: [lpoda, mtodoe msnanue ¢ 2013 r.

6. Aradonosa U. b., Cusornasos B. 1., Koreaesckas 4. B. buonorus. Odmas Ouonorus. basoserii
ypoBeHb. 11 knace: pabouas reTpans. — M. dpoda, nrwdoe uznanue ¢ 2013 r.

7. Muwakosa B. H., Aragonosa U. b., Cusornazos B. H. buonorus. O6was 6uonorus. basosbiit
ypoeeHb. 11 knace: meromnueckoe nocodue. — M.: Ipoda, nodoe nznanmne ¢ 2013 r.

8. Muwakosa B. H., Hoporuxa JI. B., AradoHoBa H. b. PelueHue 3a1au no reHetvike: yueOHoe
nocodue. — M.: llpoda, ntodoe usnanue. 2. HarnaaHble, A€MOHCTPaLMOHHbIE U AP

o



http://www.drofa.ru

KAJEHIAPHO-TEMATHYECKOE IVIAHUPOBAHMUE 11O BUOJIOT'NN

Kaace 10 (yrayOJieHHBII ypOBeHb)

KOJIMYEeCTBO 4aC0B — 3 4. B HeJAeJI 10

Ne Tema ypoxa IpakTuueckue, JAomaiHee 3aqaHue
ypoka JadopaTopHbie/
KonTposbHbie paboTbl
BeenennePazaen 1. buogorus kak Hayka. Meroabs! Hay4yHoOro nosHanus (5
1/1 Mecto kypca «O01mast GMOJOTHS» B CUCTEME §1.1
€CTECTBEHHOHAYYHBIX AUCLUIIINH
2/1 Kpartxkast ucropust pazsutusi OUOJIOTHH §1.1
3/2 CyIHOCTB KM3HU U CBONCTBA >KUBOTO §1.2
4/3 YpOBHU OpraHu3aLuu >KMBOW MaTepUn §1.3
5/4 MeTtoapl NO3HAHUS XKUBON NPUPOIbI §1.3
6/5 BBogHoe TectupoBaHue
YUYEHHUE O KJIETKE. (30 )
XuMHYeCKAs OpraHu3anus KjaeTku 12
7/1 Hcropus nsydyenus kiuetku. Knerodnas teopus §2.1
8/2 DJIEeMEHTapHBIN COCTAB JKUBOTO BEIIECTBA §2.2
onocheprl. XUMUYECKHI COCTAB KJIETKH
9/3 Heopraanueckue BemecTsa KJICTKU §2.3
10/4 Opranndeckue Bemectsa. O0mas x-ka. §2.4
11/5 Oprannyeckue MoJeKyJbl - 2Kupsl u JIunuabt §2.4
12/6 | Opranudeckre MOJIEKYJbI - YTIIEBOABI. JIP Ne 1. Onpenenenue §2.5
Kpaxmasna B
pPaCTUTEbHBIX TKAHSIX
13/7 | buonoruyueckue noJuMepsl - OeJIKu §2.5
14/8 CpoiicTBa 1 GyHKIMH OEJIKOB JIOTIOJIHUTETbHBIN M-JT
15/9 buonorunyeckue NonuMepsl - HyKJIEHHOBBIE §2.6
kucnorel: JJHK
16/10 | Hyxneunoseie kuciotsl: PHK §2.6 pon.m-n
17/11 | Pemenue 3aaa4 no MOJIEKYJIIPHOUM OHOJIOTHU Tect
18/12 | TecTupoBaHUE MO BONPOCAM TEMBbI Pab Terpanp
Ctpoenue kjaeTtku(94).




19/13 | CrpoeHue sykapuoTudeckoil kiaetkn. MemOpaHa. §2.7

20/14 | CtpoeHne 3yKapuOTUIECKON KIETKH. §2.7
uronnaszma

21/15 | OCHOBHBIE OTJINYHS B CTPOSHUU KUBOTHOH U JlabopartopHas padora Huck
PACTUTENIBHON KJIETOK

22/16 | CtpoeHHe KJIETOUHOTO sipa. XPOMOCOMBI. §2.8

23/17 | IlpokapuoTHUECKas KJIETKA §2.9

24/18 | OcHoBHBIE OTIINYHS B cTpoeHNH OakTepuanbHoil | [IpakTnueckas padora Juck pad.teTpanp
U 3YKapUOTUYECKOUKIIETOK

Peanuzanus HacaeacrsedHoii undpopmanumn.(4) .

25/19 | Peanusanust HacCIeACTBEHHONW HHPOPMALIIH B §2.10
kietke. ['eHeTnueckuii koa. Peryiasauus
AKTUBHOCTH I'€HOB.

26/20 | Ilepenaua HacnenCTBEHHON MH(POPMALIUH: §2.10 nuck
Tpanckpunuus

27/21 | MexaHu3M obecriedeHus1 CUHTe3a OeKa: §2.10 TecT
TPAHCIISIIIHS

28/22 | Pemenue 3a7a4 1o Teme Pab Tetpanp

Bupyceol —HekJsieTouHas ¢popma ku3Hu(34).

29/23 | Ctpoenue, pa3MHOKEHHE BUPYCOB. §2.11

30/24 | Bupycel kak Bo3Oyaurenn Ooyie3He. §auck

31/25 | Bupycel nepeHOCUUKH reHeTHYEeCKOMH Jon mM-n
uHpopManuu

32/26 | Ilonsitue o romeoctase. [IpuHIMTIBI HEPBHOH U Hon. M-n
SHAOKPUHHOH PeryJsiuu MeTadoanu3ma

33/27 | UMMyHHasi cucTeMa 4ejoBeKa IlosTOpEHue

34/28 | Pemenne ynpaxHeHUN Tect

35/29 | TecrupoBaHue no Teme Pab. Tetp.

36/30 | Pa3bop BOMPOCOB MOBBINIEHHON CJIOKHOCTH HHr.

Oprannzm.(574)

37/1 OpraHusM eauHOe 1ENOoe. §3.1

38/2 | MHoroobpa3ue OpraHu3MOB. §3.1

39/3 CucreMaTuieckye rpymnmbl OpraHu3MOB Jon mM-n

Oomen BemecTB(64)

40/4 OOMeH BelecTB U SHePTHH. §3.2

41/5 | DHepreruueckuii oOOMeH. Jck

42/6 OcobenHocTn OOMEHa BEIIECTB Y JKUBOTHBIX, Homn.m-n
pacTeHuil u GakTepuii.

43/7 | Ilnactuueckuii 0OMeH. §3.3

44/8 DOTOCHHTES. §3.3

45/9 | 3nauenune GoTOCHHTE3a U XEMOCHHTE3A. Pab rerpanp

Pasmuoxenne (134)

46/10 | )Kv3HEHHBIH ITUKJ KJIETKH. §3.4

47/11 | Nenenue knetku. Muros. §3.4 nmuck

48/12 | MuTo3 — OCHOBA pOCTa, PEreHePaLHH, Pab rerpanp
Pa3BUTHSI U OECIOJIOrO PA3MHOKEHUS

49/13 | Becniosioe pa3MHOXKEHHE. §3.5

50/14 | Cioco0Obl BEreTaTHBHOTO PA3MHOKEHUS IToBTOpeHue

51/15 | IlonoBoe pa3MHOKEHUE. §3.5

52/16 | CtpoeHue MoJIOBBIX KIETOK. Pab. Terpanp

53/17 | Obpa3zoBaHUe NOJOBBIX KJIETOK. §3.6

54/18 | OnomoTBOpEHNE. §3.7

55/19 | buonoruyeckoe 3HaUE€HHE OTIOOTBOPEHUSL. §3.7 nuck




56/20 | JiBoliHO€ OTIOOTBOPEHHE PACTEHUIA. Jon m-n

57/21 | MckyccTBEHHOE ONbUIEHHUE Y PACTECHUN IlosTOpEeHue
U OIJIOJIOTBOPEHHE Y KUBOTHBIX.

58/22 | IlpucnocobneHne Opranu3MoB K Tect
Pa3MHOXKEHHIO

Pa3zBurue (64)

59/23 | UupuBHayanbHOE pa3BUTHE OPTaHU3MOB §3.8
pacTeHUsl.

60/24 | . UuauBUAyalbHOE Pa3BUTHE OPraHU3MOB §3.8
JKUBOTHbIE

61/25 | DMOpHOHANBHBINH IEPHOT Juck

62/26 | IlocToMOpHOHANBHBIN NIEPUOT. Huck

63/27 | OHTOreHe3 YeoBeKa. §3.9

64/28 | BriusiHue BeniecT Ha pa3BUTHE 3apOABIIIA Jon mM-n

65/29 | OnTorenes yenoseka. [locne poskaeHus. Juck

66/30 | Pemenue ynpaxHeHUH HHr.

67/31 | Pemenne ynpaxxHeHHH UHT

I'eHeTHKA- HAYKA 0 3AKOHOMEPHOCTSIX HACJIeJOBAHHUSI H H3MEHYHBOCTH (

68/1 VY ncrokoB renetrku. OCHOBHBIE TTOHSTHS. §3.10

69/2 | 3axoH eanHOOOpa3us THOPHUAOB EPBOTO §3.11
MOKOJIEHUS.

70/3 | 3axoH pacuienyieHus. §3.11

71/4 3aKOH YHUCTOTHI raMer. Juck

72/5 | LluToNorndeckue OCHOBbBI MOHOTHOPUIHOTO Tect
CKpelHBaHMUSI.

73/6 3aKOH HE3aBUCHUMOI'O HACETOBAHUS. §3.12

74/7 | AHanu3upyroliee CKperuBaHue. §3.12

77/8 . PerieHne reHeTHUECKUX 3a1a4 Pab Tetpanp

78/9 . XpOMOCOMHasl TEOPHsl HACJIeIOBAHUs §3.13

79/10 | HapymeHue cueruieHus Jck

80/11 | Pemenne reHeTHYECKUX 3a71a4 Pab Tetpanp

81/12 | CoBpeMeHHbBIE IPEACTABICHHUS O TeHE U §3.14
reHOME YeJIOBEKa

82/13 | I'eneruka moa. §3.15

83/14 | CuernieHHOE C MOJIOM HacJieIOBaHUE. Juck

84/15 | Pemenne reHeTHYECKUX 3a1a4 Pab Tetpanp

85/16 | M3MeH4YMBOCTh MOIU(DUKALTIOHHASL §3.16

86/17 | 'eHoTUnUYECKass K3MEHYHBOCTh §3.16

87/18 | MyrareHHbIe (aKTOPBL Jck

88/19 | I'eHeTHKa U MEIMIIMHA. §3.17

89/20 | HacnencTBeHHbIe OOJIE3HH YeIOBEKA Juck

90/21 | Pemenue 3ama4 Pab Terpanp

91/22 | TecTupoBaHue 1o TeEMe Hut

JdomecTukanusi. OcHOBBI cejiekun. (79)

92/1 PaznooOpasue u mpoayKTHBHOCTD Huck
KYJIBTYPHBIX pacTeHUMN

93/2 | LlenTpbl MHOTOOOpa3ust M MPOUCKXOKIACHUS §3.18
KYJIBTYPHBIX pacTeHUMN

94/3 3aKOH rOMOJIOTHYECKUX PSAIOB B Juck
HACJIEACTBEHHON M3MEHYHUBOCTU

95/4 OCHOBHBIE METOIbI CEJIEKITNHU KUBOTHBIX Hom m-1
oTOOp U rHOpHUIN3ALIHSI.

96/5 HcKkyCCTBEHHBIN MyTareHes Hnr




97/6

Cenexuusi MUKPOOPraHHU3MOB

Pab Tetpanp

98/7 | JlocTKeHUs] B OCHOBHBIE HAMPABJICHHUS Pab Terpans

COBPEMEHHOM CEJICKLIUU

BHoTexHO/I0THsI: 1OCTHKEHUSI M NePCeKTHBbI.

99/1 broTexHOIOrNsA: TOCTUKEHUST U IEPCIEKTUBBL. §3.19
100/2 | I'enHas nHxeHepus §3.19
101/3 | Knonuposanue. Jlon M-11
102/4 | DTUyeckue aCeKThl Pa3BUTHUS Jon mM-n

OMOTEXHOJIOTHH.

KAJEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE no BUOJIOT'NMN.

11 knace (3 yaca B HeeJII0)
Ne Tema ypoxka IIpakTHyeckmue, HomamHee 3aiaHHe
ypoKa JabopaTopHbie/
KoHTposbHbIe padoThI
YYEHMUME OB 2BOJJIOHUN OPTAHUYECKOI'O MUPA (49 4)
3aKoHOMepHOCTH PA3BUTHSI KUBOH NMPHUPOABI. IBOJIOLHOHHOE YueHue (2

171 PazButne 6uonoruu B 101apBHHOBCKHIA §1.1.1

nepuos
2/2 Pabote! K.JInHHES 1O cCHCTEMAaTHKE PacTeHHI §1.12

U )KUBOTHBIX.
3/3 DsomonuonHas Teopus K b Jlamapka. §1.1.3
4/4 «BxoaHO€ TeCTUPOBAHUE) TECT Ne 1 «BxogHoe

TECTUPOBAHHUE»

5/5 IIpennoceuiky BOSHUKHOBEHUS YUEHUS §1.2

Y. /lapBuHa.




6/6 Yuenne Y. /lapsuaa 00 HCKYCCTBEHHOM § 131
otbope
7/7 Yuenne Y. [lapsunra 06 ecTecTBEHHOM OTOOpE. §132
8/8 BceoOrmast vHIUBMAyaNbHAS H3MEHUYUBOCTD U KoHcnekT Tembl
N30BITOYHOE YHUCIEHHOCTh IIOTOMCTBA
9/9 Bbopsba 3a cymecrBoBanne Jomn.marepuan
10/10 | EctecTBeHHBIi 0TOOD Jlon.MaTepuan
11/11 | OGpa3oBaHue HOBBIX BUJOB O6pa3zoBaHne HOBBIX
BUJIOB
12/12 | O6o0maromuii ypok 1o teme TECT Ne 2 «Yuenue
«DBOJIIOLIMOHHAs Teopusi JlapBuHay Japsunay
13/13 | Bun — sanemenrtapnas sBosroriuonHas equanna | JIP Ne 1 «Bug u ero § 141
KPUTEPHI
14/14 | CuaTeTHYECKas TEOPHS IBOJFOLIHH. Koncnekr
15/15 | lonymnsAuus — 3neMeHTapHast €AMHULA BUA . 1.42
I'enodonn nonynsauuit
16/16 | UneanbHble U peanbHble Tponecchl (3aKoH §143
Xapau — Baitnbepra)
17/17 | I'eneTn4eckue MpOLECChl B MOMYJISIIIH § 1.4.4.
18/18 | PesepB HacnencTBEHHOH H3MEHYMBOCTH B §1.4
TOTTYJISTLTIH
19/19 | ®opMbI ecTeCTBEHHOTO 0TOOpa § 145
20/20 | IIpucriocoOneHHOCTh OPraHU3MOB K Cpere § 146
oOUTaHHUSA .
21/21 | JIP Ne 2. «MI3yueHue npucrnocoOIeHHOCTH JIP Ne 2. «HM3yuenue 1.4.6
OPraHu3MOB K cpenie OOUTaHUsD) NPUCTIOCOOJIEHHOCTH
OpPraHu3MOB K cpefe
oOuTaHUD
22/22 | MUKPO3BOIIOLHS. KOHCIIEKT
23/23 | Obobmenne no TemMe«/IBrKyImue CHitbl TECT Ne 3 «/Isuxyiue
SBOJTFOLIUN CHJTBI HBOJTFOLIUID
24/24 | CoBpeMeHHbIE MPEACTABICHHS O § 147
BunooOpaszosannu (C.C.UeTBepHKOB,
[IImasbraysex)
25/25 | Iyt 1 cCKOpOCTh BUAOOOPA30BAHUS § 147
26/26 | TeMITbl 3BOJIFOLIIH C.74-77
Maxkpo3soaonus. Buosornueckue nocjaeacTBusi NpuodpeTeHUsi MPUCIOCOOIeE
271/ I'naBHBIE HampaBIEHUS 3BOJIOLMOHHOIO C.79
npouecca
28/2 buonoruyeckuii mporpecc u perpecc KOHCIIEKT




29/3 ITyTtu pocTIKEHUsT OMOJIOTHUECKOTO §2.1
nporpecca

30/4 PesynbTaThl 3BOMIOLIMH; MHOTOOOpa3He BUIOB KOHCIIEKT

31/5 Pe3ynpTatel 3BOIIOLMU; YCIOKHEHHE KOHCIEKT
OpraHu3aLuu

32/6 Makpo3Boironus Jlon.MaTepuan

33/7 AporeHes: CyIHOCTb apOMOPHBIX §2.1.1.
M3MEHEHUI U UX POJb B 3BOJIIOLUH

34/8 BO3HUKKHOBEHNE KPYIHBIX CUCTEMATUYECKUX Jon.matepuan
rpymnmn

35/9 AJnnoreHes 1 MporpeccuBHOE §2.12
npucrnocobIeHne

36/10 | Karorenes — kak (hopMa TOCTHKEHUS §2.13
OMOIOTUYECKOTO TIPOLBETAHMSI OTJEbHBIX
rpymnmn

37/11 | OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOLIIH §22.1.

38/12 | IlpaBuia 3BOFOLIMN TPYIIIT OPTAaHU3MOB §222

39/13 | 3nauenne padot A.H.Cesepuosa Jlon.MaTepuan

40/14 | OboOmaromuii ypok 1o Teme C.94-97
«Maxpo3BOIIOLUS

41/15 | TECT Ne 4 «Maxpo3BOJFOLIHS TECT Ne 4

«MaxpO3BOJIIOLIUS»
PasBuTHe )KH3HH HA 3eMJIe

42/1 PasButue xu3HU Ha 3eMiie B apXeucKyro u §3.1
MPOTEPO3OHCKYIO 3PBI.

43/2 Hanpasnenue 5BOMOLNH NEPBBIX XOPIOBBIX. §32
Pa3BuTne BOIHBIX pACTEHUM

44/3 PasButue x13HN Ha 3emiie B MaJI€0301CKYI0 §32
3py.

45/4 DBoJIOLMs pacTeHUi Jlon.MaTepuan

46/5 Bo3HUKHOBEHNE MO3BOHOYHBIX: PHIOHI, Jon.maTtepuan
36MHOBOJIHbIE, PENTUIINH.

47/6 PazBuTue xu3Hu Ha 3eMiie B ME30301CKYIO §3.3.
3py.

48/7 DBOJIIOLUST HA3EMHBIX TTO3BOHOYHBIX. Jon.marepuan
Bo3HuKHOBEHHE NTULL U MJIEKOTTUTAIOLTNX

49/8 CpaBHuTENbHAS XapaKTEPUCTHKA BBIMEPLIHI Jon.matepuan
1 COBPEMEHHBIX Ha3€MHbBIX TO3BOHOYHBIX.

50/9 PasButune )kxM3HU B KAalTHO30HCKYIO 3pYy. §3.4

51/10 | Pa3puTHe MiaieHTaPHBIX MJIEKOMUTAOIINX, Jon.marepuan

IMOABJICHUEC XUIITHUKOB.




52/11 | OcHOBHBIE 3TaIbI 3BOJIFOIUN PACTEHUHN U C.100-105
JKUBOTHBIX
53/12 | Obobmaromuii ypok no teme «Pa3Butue C.126-127
JKU3HU Ha 3eMIie»
54/13 | TECT Ne 5 «Pa3BuTue »Ku3HU Ha 3emiie» TECT Ne 5 «Pa3Burue
JKU3HU Ha 3emiiey
IIpoucxo:kaeHue yeaoBexKa
55/1 Mudonorudeckue 1 peuruo3Hble C.130
NPEACTABICHUS O MPOUCXOKICHUN YEIOBEKa
56/2 Cucremarudeckoe mojioskeHrue suaa Homosa- §4.1
piens B CHCTE€Me JKHBOTHOTO MHPa
57/3 Passutue npumaros. lIpusHaku u cBOWCTBA §42
4eJI0OBeKa
58/4 Craauu 5BOJIIOLIUY YeJIOBeKa: IpeBHeNIINe, §43
JPEBHUE, NIEPBBIE COBPEMEHHBIE
59/5 [Monynsauuonnas cTpykrypa suna Homosapi- §43
ens
60/6 CBoiicTBa YeNoBeKa Kak OMOCOIUATBHOTO Jon.marepuan
CyliecTBa
61/7 JIBMoKyIIME CUIIBI aHTPOIIOTeHE3a Jon.matepuan
62/8 Pa3BuTne uneHopasaenbHON pedu, CO3HAHUS U KOHCIIEKT
o0I1eCTBEHHBIE OTHOIIEHUS B CTAHOBJICHHU
4eJI0OBeKa
63/9 CoBpeMeHHBbIH 3Tall 3BOJIIOLUY YeJNIOBeKa §4.4.
64/10 | Benymast posib 3aKOHOB OOIECTBEHHOM C.146-147
JKU3HU B COLIMAJIbHOM MPOLIECCE YETIOBEUECTBA
65/11 | TECT Ne 6 «Ctaanu 3BOJIFOLIUH YEJIOBEKA) TECT Ne 6 «Ctanuu
SBOJIIOLIUH YEJIOBEKA
B: auMo0THOIIEHHSI OPraHU3MA U CPeAbl
buocdepa, ee cTrpykrypa v pyHKIHH
66/1 buocdepa — xuBast 000J104UKa TIIAHETHL. §5.1.1
67/2 Crpyxrypa Ouochepsr: mutochepa, Jomn.marepuan
runpocdepa, armochepa
68/3 JKuBoe BemecTBo, BUIOBOM COCTaB, §5.12
pasHooOpasue 1 BKJIaa B buomaccy
69/4 Kpyrosopot Bemiects B npupoze 52
70/5 3HaueHHe KpyroBopoToB TECT Ne 7 «buocdepa»
/Ku3Hb B coodmecTBax. OCHOBBI IK0JIOTHH
71/1 HUcropust popmupoBaHusi COOOIIECTB KUBBIX §6.1
OpPraHHU3MOB
72/2 I'eonoruueckas NCTOPHsI MATEPUKOB! Jon.matepuan
W30JISLHUS, KIUMAT
73/3 Bbuoreorpadust. buoreorpapudeckue obmactu C.169
74/4 OCHOBHBIE OHOMBI CYIIH 1 MHUPOBOrO OKeaHa §62




75/5 Yuyenue o OuoreoneHosax. EctecTBeHHbIE §63.1.
co0011eCTBa JKUBBIX OPTaHU3MOB

76/6 KoMroneHTh! OMOIIEHO30B: MPOAYLICHTHI, §63.1
KOHCYMEHTBI, PeIyLEHTHI

7717 AbuoTtuueckue GpakTopsl Cpenbl. §632

78/8 buoruueckue GakTopsl cpenbl §63.4

79/9 Llenu nuTaHus U CETH MUTAHMUS. C.201-206
DKoJornyecKasi mupaMuaa yuces OHOMacchl,
SHEPTHH

80/10 | Cmena 6uonieHo30B. IIpuHINn cMeHBI §63.5
OuoLeH030B, (POopMUpPOBAHNE HOBBIX
co00ImIecTB

81/11 | @opMbl B3AUMOOTHOIIEHUH MEXKITY §6.4.1
oprann3Mamu. [103UTHBHbIE OTHOIIEHHUSI

82/12 | AHTUOMOTHYECKHE OTHOIIEHUS: §642
XHUIIHUYECTBO, TAPA3UTU3M, KOHKYPEHIIHA,
aHTHOHNO3

83/13 | HeitrpanbHbie oTHOmeHMs — HeliTpanusm § 643

84/14 | TECT Ne 8 «OCHOBBI 3KOJIOTHI TECT Ne 8 «OcHOBBI

SKOJIOTUI
buocdepa n yesosek. Hoocdepa

85/1 AHTpOTIOTeHHBIE (PaKTOPBI BO3IEHCTBHSI HA §7.1
OHOLIEHO3BI

86/2 Yuenue B.U.Bepranckoro o mHoocdepe Jon.matepuan

87/3 Heucuepnaemble pecypchbl. §721

88/4 Hcuepnaemble pecypchl: BO30OHOBIISIEMBIE §722.
HEeBO300OHOBJISIEMbIE

89/5 3arpsizHeHue Bo3ayxa. [IpuunHbl 1 ux §73.1
MIOCIIEICTBUSL.

90/6 3arpsi3HeHHe IPeCHbIX BoA U MupoBoro §732.-733.
OKeaHa

91/7 AHTpPOIOT€HHOE U3MEHEHHE NTOUBbL. BnusHue §7.3.4-73.5
YeJIOBEKA HAa PACTUTENIbHBIN U XKUBOTHBIM MUP

92/8 PannoaktuBHOE 3arpsisHeHUE OHOChephI §73.6

93/9 [IpoOnemMbl paMOHATEHOTO §74
IPUPOAOTIONB30BAHUS, OXPAHBI TPUPOIBI

94/10 | Mepbl 1o 00pa30BAHUIO SKOJOTHYECKUX C.256-258
KOMILIEKCOB, HKOJIOTHYECKOe 00pa3oBaHue.

IloBTOpenue (S 4)
95 ITosTOpenue 3a kypc 10 knacca IToaroroska no BONMpOC:




96 ITosTOopenue 3a kypc 11 knacca IToaroroska no BONMpOC:

97 TECT Ne 9 «MToroseriiy TECT Ne 9 «MTOroBbIi)
98
99 AHanu3 UTOroBOrO TeCTa

Buonuka (3 4)

100/1 | buonuka. Micnonb30BaHue Y€JIOBEKOM § 8
NPUHIUIIOB OPTaHU3ALUH PACTEHUH U
JKUBOTHBIX

101/2 | ®opMbI KUBOTO B IPUPOAE U HX §8

MIPOMBIIIJIEHHBbIE AHAJIOTU B CTPOUTENILCTBE
102/3 | ®opMbI KUBOTO B IPUPOAE U HX
MIPOMBIIIJIEHHBbIE AHAJIOTU B MEXaHU3Max

KOHTPOJIb YPOBHSA OBYUEHUSA
3anaHus, UCNOJb3yeMble B KAUECTBE U3MEPUTETIEH, COIEPIKaTCA B CIEAYIOLINX HCTOYHHUKAX !

1. JL T1. Anacracoa. Obmas 6uonorus. JJunakrudeckue marepuaisl. — M.: Bentana-I'pad, 1997 —
240 c.

2. buonorus 10-111Ipaktukym s ydamuxcs 10-11 kiaccoB 00mmeoOpa3oBaTeNbHbIX YUPEKICHUHN.
[Ipodunensrii yposens. /I'. M. v, O. B. Cabnuna, JI. B. Bricoukas, I1. M. bopoaun/ - M..:
IIpocsewenue, 2008, - 143 c.

3. T'OTOBUMCSI K €IMHOMY TOCYIapCTBEHHOMY 3k3aMmeny: buosorus/ Uenosek. — M.: [poda, 2004,
4. TOoTOBUMCS K €IHHOMY T'OCyIapCTBEHHOMY Sk3aMeHy: buosnorus/ Pactenusi— M.: ipoda, 2004,
5. T'oTOBUMCS K €AMHOMY IOCYIapCTBEHHOMY 3k3aMeHy: buonorus/ JKusotasie. — M.: lpoda, 2004.

6. T'OTOBUMCSI K €TMHOMY TOCYIapCTBEHHOMY 3k3aMeny: buosorus/ Obmas 6uonorus — M.: JIpoda,
2004.

7. B. b. 3axapos O0mas 6uosyorusi: TecTsl, BOMpockl, 3amanus: 9-11 k. B. b. 3axapos u qp. — M.
IIpocsewmenue, 2003.

8. T. B. UBanosa COopHUK 3a1aHui 10 00111e# OHONOTHH: TTOCOOHE IS YHALITIXCS
obmeoOpas3oBarenbHbIx yupexaenuii — M.: I[Ipocsemenue, 2002,

9. A. A Kamenckuii, H. A Cokonosa, C. A. Turos. BcTynurenbHble 5K3aMEeHBI: Ballla OLEHKA 110
ouonorun. — M.: M3narensckuii nentp «Benrana I'pad», 1996.

10. A. A. Kamenckuii u ap. 1000 Bonpocos u otBeToB. brosorus: yuebHoe nocobue ass
noctynaromux B By3bl. — M.: KHukHbIl 10M «YHUBEpCUTETY, 1999,

11. T. N. Jlepuep O6mas 6uosnorust. IToypounsie TecTrl 1 3ananusi. — M.: AkBapuym, 1998.

JIuTeparypa ajisl yauTesis:
1. bornanosa T. JI., Cononosa E. A. buonorust. CripaBOYHUK 151 CTAPILEKJIACCHUKOB U
nocrynariux B By3sl. — M.: ACT-npecc, 2006.



2. bonrosa M. B. CSopHuk 3anau no oduuedi Ouonoruu Ans noctynatowmmnx 8 BY3bl. — M.: Onukc 21
Bek, 2005.

3. T'onuapos O. B. I'eneruka. 3agaun. — Capartos: Jluueii, 2005.
4. Hukaper C. 1. I'enetuka: COopHuk 3ana4. — M.: HU3n-Bo «[lepBoe ceHTsa0ps», 2002.

5. Amutpuena T. A, Cymaroxun C. B, T'ynenxos C. U, Mensenesa A. A. buosorus. Yenosek.
O6was 6uosorus. 8-11 knacc: Bonpocel. 3aganus. 3agauun. — M.: Ipoda, 2002.

6. Honeuxas 3. T, Jlynesa M. O, [Nandunosa JI. A. AxkryanbHble Bonpock! Ononorun. — Caparos:
JInuein, 2001.

7. Hsarrepes H. 1. 'ennas nnxenepus: cnacenue nin rudenp yenosevecrsa. — CI16.: UK «Hesckuii
npocnexkT», 2002

8. Hsarrepes H. /1. Knonuposanue: npasna v ebimbicen. — CI16.: UK «Hesckuit npocriekty, 2002,

9. 3axapos B. b, Mycrapun A. I'. Obiast Guonorusi: TecThl, BOMpOCHl, 3aaaHus. — M.: [IpoceelieHue,
2003.

10. Megnukos b. M. Bronorus: gopmel 1 yposuu kusH. — M.: TIpocsewenne, 2006.

11. Mumnna H. B. 3apanus qyis caMocTosTebHOM paboTel o odiueit duonorun. 11 kimace. — M.
[Ipoceewennue, 1985.

12. MsirkoBa A. H., Kanunosa I'. C., PesnukoBa B. 3. 3auersr o Ouonorun: Odwas duonorus. — M..:
Jluct, 1999.

13. Iumenoe U. H. Jlekuun no oduweit 6nonorun. — Caparos: JIuueii, 2003.

14. Tyroskun A. T1,, [lyroskuna H. A, Muxees B. C. [Ipaktnkym no obueit Guosoruu. 10-11 knacc.
— M.: Tlpocsewenue, 2002.

15. PszanoBa JI. A. TlpaktukyM mo reHeTnke B wkone. — Yemsadunck: UITIH, 1995.

16. Cusornazos B. ., Cyxosa T. C., Kosznmosa T. A. O6was 6uonorus. 10 kinace: mocodue mst
yuutens. — M.: Afipuc-npecc, 2004,

17. Cusornazos B. U, Cyxosa T. C., Koznosa T. A. Obwas 6uonorus. 11 knace: nocodue nis
yuurens. — M.: Alipuc-npecc, 2004.

18. Copokuna JI. B. Temartuueckue 3a4ernl no 6uonoruu. 10-11 knacc. — M.: TLL «Cdepa», 2003.

JlutepaTypa ans yuamuxcs:
1. Buonorus. O6was 6uonorus: yued. Jas 10-11 ka. obweodpazopar. YupexkaeHuii: npopuibHbIi
yposenb /non. Pex. B. K Llymuoro u I'. M. dbimwnua/.- M., Tpoceewenne, 2006.

2. borpanosa T. JI,, Cononosa E. A. buonorus. CnipaBOYHHK N5l CTAPIIEKJIACCHUKOB U
nocrynarowux B By3el. — M.: ACT-npecc, 2006.

3. bonrosa M. B. COopHuk 3anau no o0uedi Ouonoruu Ans noctynatomux 8 BY3bl. — M.: Onukc 21
Bek, 2005.

4. 3axapos B. b, Mycrapun A. T. Obast Guonorusi: TecThl, BOMpOCkl, 3aaaHus. — M.: [IpoceeliieHue,
2003.

5. UBanosa T. B, Kanuuosa I'. C., Msirkosa A. H. COopHuk 3aaaHuit no oOuueit 6uomoruu. — M.
IMpoceetuenue, 2002,

6. Harrepes H. . Knonuposanue: mpasaa u BeiMbicen. — CI16.: UK «Hepckuii mpocnekt», 2002.



7. umenos Y. H. Jlexunn no obieit 6uonoruu. — Caparos: JInueii, 2003.

8. ITonomapesa M. H., Kopuunosa O. A, JlownnnHa T. E., Mokesckmii I1. B. O0was duonorus. 11
knacc. — M.: Benrana-I pag), 2004.

9. Peiimepc. [lonmynsapHerii buonoruyuecknii ¢ciosaps. — M.: I[Ipocsewenue, 1991.
10. nmxnnckas H. A. 'eneruka u cenexuus: Teopus. 3aganus. Oreersl. — Caparos: JInueii, 2005.

HNurepuer-pecypcesbi:
www. bio. I september. ru

www. bio. nature. ru
www. edios. ru
www. km. ru/educftion

MyabTuMeaHiiHbIE MOCOOHA:

Ortkpertast buonorus 2.6. — M3natensctBo «Hopeiid guck», 2005, 1C: Penerutop. buonorus. — 3A0
«1 C», 1998-2002 rr. Asropel — k. 0.H. A. I'. [Imutpuesa, k. 6.H. H. A. Pabunkosa OtkpbiTas
Bbuonorus 2.5 - Q00 «®usukon», 2003 r. Astop — JI. U. Mamountos / IToa pea. k. 6.H. A

B. Maranauna. Buptyansnas wxona Kupunna u Medoans. Meaunateka no duonoruu. — «kKupuai u
Medonniin, 1999-2003 rr. Asropsl — akanemuk PHAHU B. b. 3axapos, o. n.n. T. B. MBanoga, k. 0.H.
A. B. Maranuu, k. 6.1. M. FO. Baknymunckas, T. B. Aupumosa.

KPUTEPUHU U HOPMbI OLUEHKH 3YH YYALIUXCA

Ouenka ycTHoro orsera yuamuxca Ormerka ''S" craBurcs B caydae:

1. 3HaHHs, TOHUMAHHS, MyOHHbI YCBOEHHS O0Yy4alOLIMMCs BCero 00bEéMa MpOrpaMMHOrO MaTepuana.
2. YMeHUsI BBIAENSTH [N1aBHbIE MONOKEHUS B M3YUEHHOM MaTepualle, Ha OCHOBaHUU (akToB U
npuMepoB 0600WaTk, eNnaTh BbIBObI, YCTAHABIMBATL MEXKITPEAMETHbIE W BHYTPUITPEAMETHBIE CBSI3H,
TBOPYECKH NMPUMEHSIET NOJyYeHHBIE 3HAHUS B HE3HAKOMOH CUTYaLHH.

3. OrcyrcTBHE OMMOOK M HENOUETOB MPH BOCIPOU3BEACHNUH H3YUEHHOTO MATEPHaia, IPH YCTHBIX
OTBETAX YCTPAHEHHE OTAENbHBIX HETOUHOCTEH C MOMOLIbIO JOTIONHHTENbHBIX BOIPOCOB YHHUTEIS,
COOMIOACHNE KYJAbTYPHI YCTHOH pedn.

Otmerka "4'":

1. 3HaHMe BCEro M3Y4EHHOTO NPOrpaMMHOrO MaTepHana.

2. YMeHUii BbIAENSATh raBHble MOJIOKEHHS B M3yYeHHOM MaTepHalie, Ha OCHOBaHUU (PaKkTOB U
npuMepoB 0600WaTe, qenarb BbIBOAbI, YCTAHABIMBATL BHYTPHUIIPEAMETHbIE CBSA3H, TPUMEHSTD
MOJIYUEHHbIE 3HAHHS HA MPAKTHKE.

3. HesHaunrenbHele (HerpyObie) OMHOKH H HEAOUETH! PH BOCTIPOM3BEICHHH H3YMEHHOTO MaTeprana,
COOMIOACHNE OCHOBHBIX MPABHJ KYJbTYPbI YCTHOH peUH.

Otmetka "3" (ypoBeHb MpeAcTaBleHUH, COUETAOLIMXCS C 3J€MEHTaMH HayUHbIX MOHSTHIL):

1. 3HaHHe U YCBOEHHE MaTepUana Ha ypOBHE MUHUMAaJIbHbIX TPeOOBAHHIH TIPOrPaMMBbl, 3aTPy/AHEHHE
NPH CaMOCTOSITEJbHOM BOCIPOU3BEIEHUH, HEOOXOIUMOCTb HE3HAYUTENbHON [TOMOLLH
npenoaasaTess.

2. YMeHne paboTaTh Ha YPOBHE BOCHPOM3BEACHNUS, 3aTPYAHECHHS TPH OTBETAX HA BUAON3MEHEHHBIC
BOTIPOCHI.

3. Hanuuue rpy6oii ombkH, HECKOIbKUX HErpyObIX MPH BOCTIPOU3BEIEHHH H3YUEHHOTO MaTepyana,
He3HaUUTENbHOE HECODIOAeHHE OCHOBHBIX MTPaBU KYAbTYpbl YCTHOM peun.OTmeTka "2

1. 3HaHHe M yCBOEHHE MaTepHana Ha YPOBHE HIDKE MHHUMANBHBIX TpeOOBaHHI MPOrpaMmbl,
OTaeJIbHble MPEACTaBIEHHS 00 U3YHEHHOM MaTepHae.

2. OtcyrcTBHE yMEHHH padoTaTh HA YPOBHE BOCIIPOM3BEICHHS, 3aTPYAHCHHS IPH OTBETAX Ha
CTaHAAPTHBIC BOMPOCHL.



3. Hannuue HeckosbkUX rpyObIx oLnbok, 60MbIIOro yucia HerpyObIX IPH BOCNPOU3BEAEHUH
M3YUYE€HHOr0 MaTepyasa, 3HauHTeIbHOE HeCOOI0IeHHE OCHOBHEBIX MPABWJl KYNbTYPbl YCTHOH pedn.
OueHka BbINOJTHEHHA NPAKTHYECKHX (J1adopaTopHbix) padoT. OTmerka '"S" craButcs, eciu
YUCHHUK:

1) MpaBUIBEHO ONPEAEN LEb OMBITA;

2) BbImosIHKUA paboTy B MOMHOM 00beMe C COONAeHHEM HEOOX0ANMOI TTOCIEI0BATEIbHOCTH
MPOBEAEHUSI OMbITOB U U3MEPEHHIi;

3) caMOCTOATENBHO U PALMOHANBHO BBIOPAN M MOArOTOBUII 14 ONbiTa HEOOX0aHMOe 000pyIOBaHHE,
BCE OMbITHI MPOBEJ B yCIOBUAX H PEXKHUMAX, 00ECNEUNBAIOLINX NOIYYEHHE PE3YILTATOB 1 BBIBOJOB C
HaudoNbIIEH TOYHOCTBIO;

4) Hay4HO I'PaMOTHO, JIOTHYHO OMMHCcaN HabMIOAeHIS U chOpMYIHPOBaJ BHIBOIE! U3 OnbITa. B
NpeaCTaBAeHHOM OTHETe MPABUIIbHO M aKKYPATHO BbIMIOJIHNI BCE 3aMucH, TabnuLbl, pUCYHKH,
rpadyMKu, BbIUUCIIEHUS U CAENAN BbIBOIbI;

5) nposiBasieT OPraHU3aLMOHHO-TPYIOBbIE YMEHUS ([IOAAEPIKUBAET YUCTOTY pabodero Mecra 1
MOPALOK HA CTOJIE, 3KOHOMHO MCTIONB3YET PACXOAHbIE MATEPHAIIBI).

6) SKCTIEPUMEHT OCYIIECTBJSACT MO IJIAHY C YUCTOM TEXHUKH O€30MAacHOCTH U MPaBUa pabOThL
OtmeTka "4" cTaBUTCS, €CAM YMCHUK BBIIONHU TPeOOBaHMS K OLCHKE "5", HO:

. OTIBIT MPOBOMI B YCIIOBUSIX, He 00ecneurBaroLINX A0CTaTOYHON TOUHOCTH H3MepeHHU,

. MK ObLIO IOTIY1IEHO ABa-TPH HeaoueTa,

. unu He Hosiee omHOH HerpyOoit OlMOKH M OHOTO HEZOUETa,

. WK SKCMIEPUMEHT MPOBEIEH HE MOJHOCTHIO,

. WY B OMMCAHNUY HAOIIOACHUI U3 OMBITA AOMYCTHI HETOUHOCTH, BEIBOIBI CAC/IA

Henonubie. OTmerka ''3" cTaBUTCA, €CNU YUCHUK!

1. npaBUBHO OMpeean Lellb OMbiTa; padOTy BbIMOMHSET MPABUIbHO HE MEHEe YeM HATOJIOBHHY,
0/1HaKO 0OBEM BbINONHEHHO YaCTH TaKOB, YTO NMO3BOJISIET NMOJYUYUTh NPABUJbHbIE PE3YbTaThl U
BBIBOJIbI MO OCHOBHBIM, MPHHLUMMHAIBHO BAXKHBIM 3a4a4aM padoThl,

2. unu noabop odopyanosaHus, OOLEKTOB, MATEPHAIOB, a TAKXKe paboTbl MO HAYaNy ONBITa TPOBEJ C
MIOMOIIBIO YUUTENS, WK B XO€ MPOBEACHMUS OTBITA ¥ H3MEPCHHUI ObLIM AOMYLICHBI OIIHOKY B
onucaHnu HabmoaeHuH, GOPMyITMPOBAHUU BbIBOJOB;

3. OMBIT MPOBOIMIICS B HEPALIMOHANBHBIX YCIOBHSIX, YTO MPHUBENO K MOAYUCHHIO PE3YNBTATOB C
OoJbIIeH MOrpeIIHOCTHIO;, MK B OTUETE OBLIM AOMYIICHBI B 00MICH CIOKHOCTH HE Dosee ABYX
owndoK (B 3aMHCAX eMHUL, H3MEePEeHHsIX, B BbIUNC/IeHUSIX, rpadukax, Tabauuax, cxemax, U T. A.) He
MPUHLUMIIMAABHOrO AN JaHHOH paboThl XapakTepa, HO MOBAMSBLIMX HA PE3YJbTAT BbINOJHEHUS,

4. ponyckaer rpydyto owndKy B xoae skcnepumenTa (B oObscHeHnn, B ohopmienun paboTsl, B
coOmoaeHny NpaBuil TeXHUKH 0€30MacHOCTH NpH padoTe ¢ MaTepuanaMu u 000pyLOBaHHUEM),
KOTOpas HCIIPABJIACTCS MO TPEOOBAHUIO YIUTES.

OtmeTka "2" cTaBUTCS, €CAM YUCHUK:

1. He onpenenun CaMOCTOSTENBHO Lie/b ONbITa; BLIMOAHUI paboTy He TIOJHOCThI), He MOATOTOBUI
Hy>kHOe 000pyaoBaHHE U 00BEeM BbITIOJHEHHO! YacTH pabOThI He MO3BOJISET CALNATh MPABHIbHbIX
BBIBOJIOB;

2. WM ONBbITBI, U3MEPEHNS, BBIMUCIEH NS, HaONAeHNs MPON3BOINIINCH HENPABUIIbHO,

3. mnu B Xoae paboTHI U B OTHETE OOHAPYKUINCE B COBOKYITHOCTH BCE HENOCTATKY, OTMCUYCHHBIC B
TpeOOBaHMSIX K OLICHKE "3";

4. nonyckaer ase (1 Honee) rpyOble oLIMOKU B X0/ HKCTIEPHMEHTA, B 00bSCHEHNUH, B OPOPMAEHUN
padoThbl, B COONOAEHHH MPaBUI TEXHUKN 0€30MacHOCTH NpH paboTe ¢ BellecTBaMU U 000OPY0BaHHEM,
KOTOPbIE HE MOJKET UCMPABUTE AaXKe M0 TPeOOBAHHUIO YUHTENS.

OueHka caMOCTOATENBHBIX THCBMEHHBIX H KOHTPOIbHBIX pador. OTmerka "'S" crasures, ecin
YUCHHUK:

1. BeimonamA paboTy 6¢3 oNOOK U HEAOUETOB, 2) AOMYCTHI HE OONCe OTHOrO HEAOUETA.

OtmeTka "4" cTaBUTCS, €C/IM YHEHUK BBITIOJHU pabOTy MOMHOCTBIO, HO A0MYCTUA B Heli:
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1. He Oonee oaHOI HerpyOoii oLIMOKK M OAHOTO HeaoueTa, 2. UK He Doslee BYX HEAOUETOB.
Otmetka "3" craBuTCS, €C/IM yHEHHK NMPABUIJIBHO BBINIOJIHWI He MeHee 2/3 paboTbl WK ZONYCTUII:
1. He Oonee nByx rpyObix omnbok; 2. uiau He 6onee onHOH rpydoi 1 oaHON HerpyOoi owndKy 1
OIHOTO Hemo4eTa, 3. Wi He Oosiee ABYX-TPeX HErpyObIX OMNOOK; . HIIH OAHOM HerpyOoi omudku u
TPEX HEIOYCTOB, 5. WM MPHU OTCYTCTBHH OIIHOOK, HO MPH HAJMYHHN YCTHIPEX-TIATH HEAOUETOB.
OtmeTka "2" cTaBUTCH, €CIIM YUEHUK!
1. nonyctun uncao owndok U HeOUETOB MPEBOCXOsLee HOPMY, NPH KOTOPOit MOXKeET ObITh
bICTAaBIEHA OLEeHKa "3"; 2. WM ecny NPaBUJILHO BBINOJHHUI MEHee MOJIOBHHbI PadOThI.

[epeueHb JIAGOPATOPHBIX H NPAKTHYECKHX PAGoT

Knerka

. |Ha3Banue JabopaTopHoi padoThl

Ha3BaHue NpakTHYECKOH padoThl

Habmronenue kieTok pacTeHuUI,
’KMBOTHbIX, DakTepuii non
MUKPOCKOMOM, UX U3YyueHUE U
OTUCAHUE.

CpaBHeHI‘Ie CTPOCHUS KIICTOK paCTeHHﬁ, JKHBOTHBIX, FpH60B H

l'[pn rOTOBJICHHE U ONMHCAHUEC

MHKPOTPENapaToB KJIETOK PACTeHHI.

Cpaenenue npoueccos Oposcenus U ObIXaAHUA.

OMNBITHI MO ONPEAECTICHUIO
KaTaJUTHYECKONH aKTUBHOCTH
(hepMeHTOB.

CpaBHeHEE npoLeccoB (POTOCHHTE3a U XEMOCHHTE32

H3yueHne XxpOMOCOM Ha FOTOBbIX
MUKpOnpenaparax.

CpaBHeHuMe NpoLIeCcCOB MUTO3a W Melio3a.

W3ydeHue ki1eTOK APO}OKeH Nox
MHKPOCKOTIOM.

CpaBHeHHe TPOLIECCOB Pa3BUTHSA TMOJIOBLIX KIETOK y PacTEeHHH

OnbITsI 110 H3YUCHHUIO TUIa3MOJIU3a H
OETIA3MOIN3a B PACTUTEABHOI
KJICTKH.

Pewenue 3aoau no ."lt().-’lel\’y.?lﬂplt()tz buoiocuu




HU3yudenne a3 MuTo3a B KieTkax
KOpeLIKa JIyKa.

7.
Opraunzm
ITocTpoeHre BAPHALHOHHOTO psiga U
3 BapPHALIIOHHON KPUBOI ” CocraBieHHEe CXeM CKPELIMBAHMS.
3 PeLeHue reHeTHYECKNX 3a1a49 Ha MOHO M JUTHOPHIHOE CKpe
9 PellieHre reHeTHUECKUX 3a/1a4 Ha HEMOMHOE NOMUHHPOBAHUE
10 PellieH1e reHeTHYECKHUX 33/1a4 Ha CLIETIEHHOE HACAEN0BaH e
1 PellieH1e reHETHYECKHUX 3a/1a4 Ha HACAENOBAaHHE CLIETIIEHHOE (
12 PellieH1e reHeTHUECKUX 3a/1a4 HAa B3aUMOIEHCTBYE reHOB
13 BbisiBNneHHe UCTOUHWKOB MyTareHOB B OKpYkatolleii cpene.
14 CpaBHeHMe npoueccos 0ecnoaoro v NoJI0BOro pa3sMHOXKEHUS
15 CpaBHeHHe MPOLECCOB OMJIOAOTBOPEHUS Y LIBETKOBBIX PACTEH}
16 CpaBHuTenbHas XxapakTepucTHka nopox (CopTos).
7 AHafn3 OUEHKa STHYECKHX aCMEKTOB PA3BUTHS HEKOTOPBIX HC
Bun
Habaronenue u onucanue ocodeit
BHUZA IO MOPGHOIOrHIECKOMY CpaBHUTENBHAS XapaKTEPUCTHKA 0coOeil pa3HBIX BHIOB OJHO
KPUTEPHIO. KPUTCPHIO.
9 18
BbisBieHHE H3MEHUUBOCTH Y 0coleit
1o |oAHorO BHAQ. 19 CpaBHUTENbHAS XapPAKTEPUCTUKA €CTECTBEHHOTO W UCKYCCTBER
BbisiBiieHHe NpHCIOCOOIeHHH Y
11 |OPraHu3MOB k cpene oOuTaHus. 20 CpaBHeHMe NPOLECCOB ABMKYIIErO U CTAOMMU3UPYIOLLETO OTO
BrisBneHue nanoanantauuii y
1 pacTeHHuii. 21 CpaBHeHe NPOLECCOB IKONOTHUECKOTO W reorpaguieckoro Bl
BuisiBnenue ngnoagantauui y
|3 |/KMBOTHBIX. 2 CpaBHuTe bHAS XapaKTEPUCTHKA MUKPO-H MaKPOIBOJIFOLIMH.
CpaBHHUTENBHAS XaPaKTEPUCTHKA
IMyTeH U 3BOAKOLUNN U HANIPABICHHN
3BOJIFOLIH.
23
Beisinenune apoMopdo3os y
ACTEHMUI.
24 |
BrisiBnenue apomopo30B y
’KMBOTHbBIX
25

26

AHaJnu3 U OLIEHKa Pa3IHYHBIX TUIIOTE3

BO3HWKHOBEHHS KHU3HW Ha 3emie.




27

AHaIN3 U OLCHKA PA3JIHYHBIX TUIIOTE3
BO3HUKHOBCHHA MMPOHUCXOXKACHNA
YCNOBCKaA

28

AHanM3 U OLEHKA PA3JIHYHBIX TUIIOTE3
BO3HMKHOBEHHS (POpMUpPOBaHUS
4€I0BEUECKUX pac.

IKOCHCTEMBI

14

Ha6monem1e 1 BBIABJICHHUE
npucnocoOnenuit y opraHnu3mMoB K
BIIHAHUKO PA3JIUYHBIX 3KOJOTHYUCCKHX
(haxTOpPOB.

29

CocTtaBneHHe CXeM IEPECHOCA BCIICCTB U SHEPIrUuU B S3KOCUCTE

15

BrissieHre aOUOTHUECKUX U
OUOTUYECKHUX KOMIIOHEHTOB
3KOCUCTEM.

30

CpaBHHTeJ'leaﬂ XapaKTepUCTUKA 3KOCHUCTEM U arpO3KOCHCTEM

16

BrisiBneHne aHTPONOreHHbIX
U3MEHEHUH B YKOCUCTEMAX CBOEH
MECTHOCTH.

31

PelueHiie 3K0I0THUECKUX 3agav

17

Omnucanne 3k0CHCTEM CBOEIT
MECTHOCTH (BHIOBAsA U
MIPOCTPAHCTBEHHA CTPYKTYPA,
CE30HHbIE U3MEHEHMS, Halu4Y1e
AHTPOMOreHHbIX M3MEHEHMI)

32

CocraBlieHHe CXeM KpyroBopoTa yrieposa, KMCA0poaa, a30Ta.

18

HUccnenosanue usMeHeHUH B
3IKOCUCTEMAX HA OHOJOrHYECKHX
MOIENAX.

33

AHanu3 1 oueHka ro0abHbIX AHTPOTIOreHHbIX U3MEHEHHH B

18 nadoparopubix pador

33 npakTH4eckne padoThl




