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HHOACHUTEJIbHASA 3AITMCKA

TeopeTtnueckon OCHOBOH JJIs1 ONpENEICHHUs IOAXOJAOB K (HOPMHUPOBAHUIO
coaep kaHusi yaeOHoro npenmera «buosorusp sIBISIFOTCS: KOHIIENTYaJIbHBIE MOJIOKESHUS
Crapnapra o B3aUMOOOYCJIOBJIEHHOCTH 1Li€Jel, COAeprKaHUs, pPe3yJIbTaTOB OOydYeHUs U
TpeOOBaHUN K YPOBHIO MOAIOTOBKH BBIIIYCKHHKOB, MOJIOKEHHS 00 OOlMX NHeasax |
INPUHIMIIAX, XapPaKTepU3YIOIIUX  COBpeMeHHoe  cocrtosiHue  cucrembl COO B
Poccuiickoii denepannu, a TakKe IMOJOXKEHUSI O crienupuke O6HoIoruu, e€ 3Ha4eHUU B
MO3HAHUM >KUBOW MPUPOJIBEI U 00ECIIEUeHNH CYLISCTBOBAHHUS YEJIOBEYECKOTO OOIIecTBa.
CornacHo Ha3BaHHBIM MOJIOXKEHUSIM ONpPEJIeIeHbl OCHOBHBIC (DYHKIIUM ONPOTpaMMbl U €€

CTPYKTYypa.

B mnporpamme Takke yuyuThiBaroTcsl TpeOoBaHUs K IUIAHUPYEMBIM JIMYHOCT-
HBIM, METAIlpeIMETHBIM M NOPEIAMETHBIM pe3yJibTaTaM o00y4yeHUs B (POPMUPOBAHUU
OCHOBHBIX  BHJIOB  y4Y€OHO-IIO3HABATEJIILHOM  JE€ATEIbHOCTH/yUEOHBIX  JEHCTBUM
00y4Yarommxcsi M0 OCBOEHHUIO COACPKaHUSI OMOJIOTHYECKOTO OOpa30BaHMUS.

B nporpamme yuebHoro mpeamera «buosorus» B 10—11 kiaccax, peanu3oBaH
IPUHIUI IIPEEMCTBEHHOCTH B H3Yy4YE€HHWHM OMoJioruu, Ojarozgapss 4eMy B HeH
IIpOCMaTPUBAETCsl HAIPABJIIEHHOCTh HA pPa3BUTHE 3HAHUM, CBsI3aHHBIX C (HOPMHUPO-
BAaHUEM €CTECTBEHHO-HAyYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX OPHUEHTALMM JINYHOCTH,
SKOJIOTMYECKOI'0 MBILUICHUS, MPEACTAaBICHUH O 3J0pOBOM O0Opa3e >KU3HU U OEepeXKHbIM
OTHOLIECHUEM K OKpy’Karoleu npuponHor cpene. Ilostomy Hapsany ¢ H3ydeHHEM
001IeONOJIOTUYECKUX TEOPUI, a TaK)Ke 3HAHHUU O CTPOCHUHU >KHUBBIX CHCTEM PAa3HOTO
paHra ¥ CyLUIHOCTH OCHOBHBIX IIPOTEKaIOLIMX B HUX MPOLIECCOB, B IIpOrpaMMe yAEIE€HO
BHUMAaHME MCIIOJIb30BAaHUIO MOJIyUYEHHBIX 3HAHWI B MOBCEIHEBHOM >XU3HU JJIsI pEUICHUS
MNPUKJIAJHBIX 3a7lady, B TOM 4YHcCJe: OPOPMIAKTUKH HACJEJICTBEHHBIX 3a00JIeBaHUM
4eJIOBEKa, MEJIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, OOOCHOBAHHUSI DKOJOTMYECKHU
1IeJIECOOOpa3HOro MOBEACHUS B OKpY>Kalolled NpUpOJHON cpede, aHajlu3a BIIMUSHUS
XO3MCTBEHHOMN JI€SITEIbHOCTU YEJOBEKAa Ha COCTOSIHHME MPUPOJHBIX U HCKYCCTBEHHBIX
SKOCHCTEM. Y CWJIEHME BHHMAaHUs K NPHUKJIAIHON HAIPABIEHHOCTH Y4YE€OHOro mpeamera
«buonorusn» NPOIUKTOBAHO HEOOXOJIMMOCTBIO OOECHEYEHUs] YCIOBUH JUISA PEIICHUS
OJTHOM W3 aKTyaJIbHBIX 3aJlay IIKOJIBHOTI'O OMOJIOTHYECKOro 0Opa3oBaHUs, KOTOpas
npeamnonaraerT (GopMHUpoOBaHHE Yy OOyYarOmIUXCsl CIIOCOOHOCTH aJalTUPOBATHCSI K
N3MEHEHUSIM JUHAMHUYHO PA3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

Hcnoan3yembiii YMK

Cusornaszos B.U., AraponoBa W.b., 3axaposa E.T.O6mas 6uonorus. 10 -11 knaccel. ba3oBbrii
ypoBeHb.- M.:JIpoda, 2021 (yuebuuk, padbodast TeTpaib, METOAMUECKUE PEKOMEHIAINN ).

buonoruss kak ydeOHBIH NpeAMET — HEOTbeMJIeMas COCTaBHAasg YacTh €CTECTBEHHOHAYYHOI'O
o0pa3oBaHMs Ha BcexX CTymeHsX oOyueHus. Kak oaMH M3 BaKHBIX KOMIIOHEHTOB 00pa3zoBaTeIbHOMN
obmactin «EcTecTBO3HaHWE» OWOIIOTHS BHOCUT 3HAYMTEIBHBIN BKJIAJ B JOCTH)KEHHE IeNel 0O0IIero
oOpa3oBaHMs, oOecreunBasi OCBOCHHWE YYAIlUMHUCS OCHOB YYeOHBIX JUCIMIUIMH, pPa3BUTHE
WHTEIUICKTYaJIbHBIX W TBOPYECKUX CHOCOOHOCTEH, (OpMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS H
[IEHHOCTHBIX OPUEHTALUH.

Ha u3yuyenue 6nonorun Ha 6a30BOM ypoBHE OTBOIUTCS 68 yacoB, B ToM uucie 34 yaca B 10 kiacce u
34 vaca B 11 kiacce. CornacHo aeiictByromemMy bazucHoMmy ydeOHOMY IuiaHy, pabouast mporpamma
npeaycMaTpuBaeT oOydeHnue 6uosnoruu B oobeMe 1 yac B Hepenmto B 10 kimacce u 1 wac B Henenmio B 11
KJ1acce.

B paboueii mporpaMMme HallUIM OTPa)KEHUE LIENU U 33Jja4d U3Yy4EHUs] OMOJIOTUU Ha CTYNEHH CPEIHEro
(mosHOTO) O0IIEro 00pa3oBaHMsl, N3TOKEHHbBIE B MOSACHUTENBLHON 3anmucke K [IpumepHO mporpamMme
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1o 6uonoruu (6a30BBIN YPOBEHB):

OCBOEHHE CHCTeMbl OHOJIOTHYECKUX 3HAHUWI: OCHOBHBIX OHOJIOTHMUYECKUX TEOPHH, HIEH U
MIPUHIIMIIOB, JIS)KAIUX B OCHOBE COBPEMEHHOI HAayYHOW KapTHHBI MHPA; O CTPOCHUU, MHOTO0Opa3uu
U 0COOEHHOCTSAX OuocucTeM (KJIETKa, OpraHW3M, IOMYJIAIHSA, BUJA, OHWOTEoleHO3, Ouocdepa); o
BBIIAIOIINXCS] OMOJIOTMUECKUX OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHYECKON HAYKeE;

03HAKOMJIEHHE ¢ METOIaMH MO3HAHUSI MPUPOIBI: UCCIIEAOBATEILCKUMHI METOIaMU OMOJIOTUIECKUX
HayK (IUTOJIOTHUH, TEHETUKH, CEJICKIIMH, OMOTEXHOJOTHUH, SKOJIOTHH); METOJAaMH CaMOCTOSTEIILHOTO
MpOBE/ICHUSI ~ OWOJIOTMUECKUX  HUCCIeNOBaHMN  (HAONIONEHHs,  W3MEPEHUE,  OIKCIICPUMEHT,
MOJICTUPOBAHUE) M TPAMOTHOTO O(POPMIICHHUS IMOJYYCHHBIX PE3YJbTATOB; B3aHMMOCBS3BIO PA3BUTHS
METOJIOB M TEOPETHYECKUX 00001IeHN I BOMOJIOTHYECKON HayKe;

OBJIaJleHHe YMEHHSIMH: CaMOCTOSTEIbHO  HaxOJuTh, AaHAJIM3UPOBaTh U  HUCIOJIB30BaTh
OuojornuecKkyro MHGOpPMAIUIO; TMOJIb30BATHCA OHOJIOTHYECKOW TEPMUHOJIOTUEH M CHUMBOJIMKOW;
YCTAaHABJIMBATh  CBA3b MEXJIYy pa3BUTHEM OWOJOITMM M  COLUUAIBHO-3KOHOMUYECKUMH U
HKOJIOTHYECKUMHU MpPOoOJIeMaMu 4YeJIOBEUeCTBA; OLICHUBATh IOCIEACTBHS CBOEH [EATEeIbHOCTU IO
OTHOIICHHUIO K OKpPYKAaIOIIeH cpeie, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH M COOJIOATH MEPHI
npodunaktuku 3aboneBannii u BUY- undexnuu, npaBuia moBeaeHUs B mpupojae U oOecredeHus
0e30macHOCTH COOCTBEHHOH JKM3HEAEATENBHOCTH B YPE3BBIUANHBIX CHUTYalUsX MPHUPOJHOTO H
TEXHOTEHHOT'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITUS B 00JaCTU OMOJIOTHH;

Pa3BUTHe NMO3HABATEJbHBIX MHTEPECOB, HHTENLIECKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTell B
Iporecce: 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMM M COBPEMEHHBIMH MCCJIEIOBAHUSMHU B
OMONIOTMYECKOM  HayKe, pellaeMbIMH €10 IpoOJieMaMH, METOMOJOTHEH  OHOJIOTHYECcKOro
HCCIICIOBAHMS; NPOBEJCHUS SKCIIEPUMEHTAIBHBIX HCCIEOBAaHUM, pelieHuss OMOJOTHUecKuX 3ajad,
MO/JIEJINPOBAHUAONOIOTNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCNUTAaHME: YOSKICHHOCTH B ITO3HABAEMOCTH JKUBOW MPHUPOBI, CIOKHOCTH W CaMOIICHHOCTH
KU3HA KaK OCHOBBI  OOIIEYeIOBEUECKUX HPABCTBEHHBIX IIEHHOCTEH W  palMOHAIBLHOTO
MIPUPOJIOTIONH30BAHUS;

npuodpereHHe KOMIETEHTHOCTH B PAIMOHATHHOM MPUPOIOINOIB30BAaHUN (COOIIOCHUE MPABHI
MOBEICHUS B TIPUPOJIE, COXPAHEHHUS PABHOBECHS B HKOCHUCTEMax, OXpPaHbl BUJOB, IKOCHCTEM,
Oonocdeprl) U COXpPaHEHUH COOCTBEHHOTO 3/I0POBBs (COOMI0IeHNE MeP MPODUITAKTUKN 3a00JIeBaHUH,
obOecrieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UPE3BbIYAWHBIX CHUTYallUAX MNPHUPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE WCIIOJNb30BaHUS OWOJOTHYCCKMX 3HAHUH W YMCHHH B
MTOBCETHEBHOM JKU3HH.
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Kypc O6uonoruu Ha cTyneHu cpenHero (MOJHOTO) odOmero o0pa3oBaHus Ha 6a30BOM YpOBHE
HamnpaBieH Ha (OPMUPOBAHME y ydallUXCs LEJIOCTHOM CHCTEMBl 3HAHUM O XHBOW HpUpoie, ee
CHCTEMHOW OpraHu3allii M SBOJIIOLMH, TMOATOMY NporpamMMa BKIIOYAaeT CBeICHHUS 00 oOmmx
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, MPOSBISIOIIMXCS HA pa3HbIX YPOBHSIX OpraHU3allMM KUBOMH
TIPUPO/IBL.

[TpuHIMnBel 0TOOpPa OCHOBHOTO W JIOMOJHHUTEIBHOTO COJIEpKaHUS B PabOUYyl0 IMpOrpammy
CBSI3aHbl C IPEEMCTBEHHOCTBIO IIeJIeil 00pa30BaHUs Ha Pa3jIMYHBIX CTYNEHSX U YPOBHAX OOy4YEeHMs,
JIOTUKOW BHYTPUIIPEIMETHBIX CBS3EH, a TAKXKe BO3PACTHBIMU OCOOEHHOCTSIMHM Pa3BUTHS YUYaIIHUXCS.
IIpu pa3paboTke MporpaMMbl YUUTHIBAIUCH MeKIPeAMeTHbIe ¢BA3U. /11 Kypca 6M0I0run 0co6eHHO
BaXKHbI MEXIPEAMETHBIE CBSA3U C KypcaMu (PM3MKH, XUMHUH U reorpaduu, HOCKOJIbKY B OCHOBE MHOTHUX
OMOJIOTHYECKUX TPOIIECCOB M SBICHHMN JIeKaT (PU3MKO-XMMHUYECKHUE IPOLECCHl U SBICHHA, a
OOJIBIIMHCTBO OO0IIEOMOIOIHYECKUX TEOPETHUECKUX HMOHATHI MEXIIPEIMETHBIX 110 CBOCH CYLIHOCTH.
B crapuieli mikose mpociexXuBarOTCsl Kak BEpTUKabHbIE (MEXAY CTYNEHSIMU 0Opa3oBaHuUs), TaK U
TOpPU30HTANIbHBIE (HA OHOM CTyNeHHM O0y4YeHMs) MEXIPEAMETHbIE CBA3H Kypca OMOJIOIMU C APYTrUMHU
Kypcam¥ - (pU3UKH, XUMUH, Teorpapu.

PaGouasi nporpaMmMa opueHTHPOBAHA HA YYeOHUKHU:
CusornazoB B.U., Aragonosa N.b., 3axaposa E.T. O6mas 6uonorus. 10 knacc. ba3oBblii ypoBeHb.-
M.: Ipoda, 2021.-254c. (I'pud: PexomennoBano MunucrtepctBoM oOpazoBaHus u Hayku PD)

Cusornazos B.U., Aradgonosa W.b., 3axaposa E.T. O6mas 6uomnorus. 11 knacc. ba3oBblil ypoBeHb.-
M.: Ipoda,2021.-207c. (I'pud: PexkomennoBano MunucrepctBoM oOpa3zoBanus u Hayku PD)
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TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKH BBIITYCKHHUKOB

B pe3ynomame uszyuenusn ouonozuu Ha 6a3060m ypoeHe yueHUK 00NHCEeH 3HAMb U HOHUMAMb

- OCHOBHBIC TIOJIOKEHHMSI OWOJOTHUECKHX TEOpHH (KJICTOYHAS TEOPHs; XPOMOCOMHAs  TEOPHS
HACJICJICTBCHHOCTH; TEOPUs T'CHA; CHHTETHYECKAs TCOPUs DBOJIOIMU, TCOPUS aHTPOMOTeHe3a); 3aKOHOB
(pacmemnenus I'. Mennens, He3aBUCUMOro HaclenoBanus 1. MeHmens; CIEIUIEHHOTO HaciemoBaHus 1.
MopraHa; TOMOIOTMYECKMX PSAJIOB B  HACICJACTBEHHOM HM3MEHYHMBOCTH; 3apOJBIIICBOIO  CXOJCTBA;
OMOTEeHEeTHYECKUH); TmpaBua (IOMUHHpOBaHUs I'. MeHmens; 3KOJIOTHUYECKOW MUPAMUJIbI); THIIOTE3 (YMCTOTHI
rameT, CyIIHOCTH U MPOUCXOKICHHUS JKU3HHU, TPOUCXOXKICHHS YeIOBEKA); 3aKOHOMEPHOCTEH (M3MEHUHUBOCTH;
CIICTUICHHOTO HACIICJIOBAHUS; HACJICAOBAHMS, CIEIUICHHOTO C TI0JIOM; B3aMMOJCHCTBHS TEHOB W UX
IUTOJIOTHYECKHE OCHOBBI); YyUeHHH (0 TyTsAX W HampaBieHusx sposrorwu; H.M. BaBuiaoBa o IeHTpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTypHBIX pacTenuii; B.W. BepHaackoroo 6uocdepe u Hoochepe);

- OCOOCHHOCTH OHMOJIOTMYECKUX MPOIECCOB U SBJICHUI: OOMEH BEUIECTB M MPEBpAIlCHUS SHEPTHH B KIICTKE;
(OTOCHHTE3; IIACTHYSCKHNA W DHEPreTUUSCKU 0OMEH; OpOXKEeHHE; XEMOCHHTE3; MHTO3; MEHO3; pa3BHTHE
raMeT y PacTeHUH W KUBOTHBIX; Pa3MHOXKCHHUE; OMIOAOTBOPCHUE Y PACTCHUHN W XHUBOTHBIX; WHIHUBH/YyaTbHOEC
pasBuTHE opranu3Ma (OHTOTeHe3); MOJYYCHUE T'eTepo3Kca, MOJNUILION/IOB, OTIAICHHBIX THOPHIIOB; JCHCTBHE
HMCKYCCTBEHHOTO, JIBIDKYIIETO U CTaOWIM3MpyrOIero otbopa; reorpauueckoe U IKOJOTHYECKOE
BHUJI000pa3oBaHue; (HOPMHUPOBAHHE TPUCTIOCOOJICHHOCTH K Cpelie OOUTaHMS, KPYrOBOPOT BEINECTB U
MpeBpalleHne SHEPTHH B 3KOcHCTeEMax U duocdepe; aBoronus duochepsr,

- OCOOCHHOCTH CTpPOCHHSI OHMOJOTHMYECKHX OOBEKTOB: KIETKH (XMMHUYECKHH COCTaB M CTPOEHHE); TEHOB,
XpPOMOCOM, KEHCKHX W MY)KCKHX TaMeT, KJIETOK MPOKapuoT M JyKapHOT, BHPYCOB, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB; BUJIa 1 9KOCUCTEM (CTPYKTYpa);

- TPUYHMHBI 3BOJIOIUH, HM3MCHSIEMOCTH BHJIOB HACJICJCTBCHHBIX 3a00JICBaHWM, MyTallWii; YCTOWYMBOCTH,
CaMOPETyIISAINH, CAMOPA3BUTHS U CMEHBI 3KOCHCTEM.

Ymemw (6naoems cnocobamu oeamenvnocmu)
00BSACHATH: POJIb OUOJIOTHU B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTUHBI MHUPA, B
MPAKTUYECKON AESITeTbHOCTH JIIOJed M CaMOTO YYEHHKA; POACTBO, OOIIHOCTh MPOHCXOXKICHUS U
SBOJTIOLUIO PACTEHUN U KUBOTHBIX (HA IPUMEPE COMOCTABJICHUS OT/IETBHBIX TPYII); POIb PA3TUIHBIX
OPraHM3MOB B KH3HU 4YelOBEKa U COOCTBEHHOW JEsITeNbHOCTH;, B3aUMOCBSI3U OPraHU3MOB U
OKpY’Karole cpefbl; OMOJIOTHYECKOTO pa3HooOpasus B COXpaHEHUU Ouocdepsl; HEOOXOIUMOCTh
3allUTHl OKPYXKAIOIIEH Cpe/bl; pOACTBO YEJIOBEKA C MJIEKONHMTAKOIIMMU KUBOTHBIMHU, MECTO U POJIb
4esloBeKa B MPHUPOJIE; B3aMMOCBS3M UYEJIOBEKa M OKPYKAIOLIEH cpeibl; 3aBUCUMOCTh COOCTBEHHOTO
3I0POBbSl OT COCTOSIHUSI OKPY’KAIOIIEW cpeabl; MPUYMHBI HACIEICTBEHHOCTH W HW3MEHUYMBOCTH,
MIPOSIBJICHUST HACJIC/ICTBEHHBIX 3a00JIEBaHUM, UMMYHHUTETA Y Y€JIOBEKA; POJIb TOPMOHOB U BUTAMHUHOB
B OpPraHu3Me;
u3ydyarb OHOJOTHYeCKHEe O0BEKTHI U TPOIECChl: CTaBUTh OWOJOTHYECKHE HKCIICPUMEHTHI,
OMKCHIBATh M OOBSICHATH PE3yNbTaThl OMBITOB; HAOIIOJATh 3a POCTOM W Pa3BUTHEM PACTCHHUN W
YKUBOTHBIX, MOBEJICHUEM >KMBOTHBIX; PACCMaTPUBaTh HA TOTOBBIX MHUKPOIMpENApaTax U ONUCHIBATH
Omonorndeckue 0ObEKTHI;
pacno3HaBaTh W ONMCHIBATBH: HAa TaOJHMIIAX OCHOBHBIC YAaCTH M OPTraHOWJBI KJIETKH, OpPraHbl U
CHUCTEMBIOPTaHOB YeJIOBEKa; Hanboiee pacpoCTpaHEHHBIE PACTCHHS W KUBOTHBIX CBOCH MECTHOCTH,
KYJIbTYpPHBIE PAaCTEHUS M JOMAIHUX >XUBOTHBIX, CHEIOOHBIE M STOBUTHIE TPHOBI, OMACHBIC IS
YEJIOBEKA PACTCHUSI M )KUBOTHBIC;
CPAaBHUBATH OMOJIOTUYECKUE OOBEKTHI (KJIETKU, TKAHU, OPTaHbl U CHUCTEMBI OPTaHOB, OPTaHHU3MBI,
MpeACTaBUTENEH OTAENIbHBIX CUCTEMAaTUYECKUX TPYII) U JIeJaTh BHIBOJIBI HA OCHOBE CPAaBHEHUS;
onpeaeJsiTh MPUHAJICKHOCTh OMOJIOTHYECKUX 00BEKTOB K OMPEIeIEHHON CHCTEeMAaTHIeCKOW TpyTe
(xmaccuduxarms),
AHAJIM3MPOBATh M OLEHUBATH BO3JEHCTBUE (AKTOPOB OKpYKaroIIel cpenbl, (pakTOpoB puCKa Ha
3/10pOBbE, MOCEACTBUN ACSITEILHOCTH YEJIOBEKAa B SKOCUCTEMAaX, BIMSIHHME COOCTBEHHBIX MOCTYIKOB
Ha KUBbIE OPTaHU3MBbI U SKOCUCTEMBI;
NPOBOJUTH CAMOCTOSITEIbHBIA IOUCK OHOJIOTHYeCKOH HHGOpPMANMHU: HAXOAUTb B TEKCTE
yuyeOHMKa OTIMYUTEIbHBIE TPHU3HAKA OCHOBHBIX CHUCTEMATHUUYECKUX TPYII, B OHOIOTUYECKUX
CIIOBapsix u
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CIPAaBOYHHMKAX 3HAYCHUs OMOJOTHYECKMX TEPMHHOB, B PA3IUYHBIX HCTOYHUKAX HEOOXOIUMYIO
nHOOPMALIMIO O KHUBBIX OpraHM3Max (B TOM WYHCIE C HWCIONb30BaHHEM HWH()OPMAIMOHHBIX
TEXHOJIOTHH);

Hcnonb3oBaTh MpHOOpeTeHHbIe 3HAHUS M YMEHUS B NMPAKTUYECKOH [esITeJIbHOCTH M TOBCeIHEBHOI
sKU3HU (OBITh KOMITETEHTHBIM B O0JIACTH PAIIMOHAIEHOTO TIPHUPOIOTIOIB30BaHMS, 3aIUTHl OKPYKAIOIIEH CpeIbl
U COXpaHeHUs] COOCTBEHHOTO 3/J0POBBS):

coOmonaTh U OOOCHOBBIBATH INpPaBHJIA MOBEACHHUS B OKpYyKamolledl cpexe M obecriedeHus 0e30MacHOCTH

COOCTBEHHOHM JKM3HEACATEILHOCTH B YPE3BBIYAWHBIX CUTYalMAX MPHPOJHOTO M TEXHOTCHHOTO XapakTepa,
MepbI MPOPUIAKTHKH PaclipoCTpaHeHus BUPYCHBIX (B ToM unciie BUU-undekunn) u npyrux 3adoseBanuii;
OKa3bIBaTh IIE€PBYIO IOMOIIb IPU OOMOPOKEHHAX, OKOrax, TPaBMax; MOPaKEHHH JIIEKTPUYECKUM TOKOM,
MOJIHHEH; CIIaCeHUH YTOIAIOILIEr0;

OLIEHKM STHYECKHX AaCMeKTOB HEKOTOPbIX HCCIEAOBaHUKA B 00JacTé OHOTEXHONOTHH (KIOHHPOBaHHE,
HCKYCCTBEHHOE OIJIOAOTBOPEHUE).
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10 KJIACC
YYEBHO -METOANMYECKOE OBECIIEYEHUE ITPOI'PAMMBbI

PaGouas mporpamma opreHTHPOBaHA Ha UCIIOJB30BAaHUE YUEOHUKA:

O6mas 6uonorus. bazoBeiii ypoBenb: yue0, mis 10 k. obmeoOpa3oBarenbHbIX yupexaeHnuii / B.U.
CuBornazos,.b. Aradonosa, E.T. 3axaposa. - M.: [lpoda, 2014.;

METOAMYECKUX TTOCOOUH JJIsl YUUTEIIS:

. K
o3noBa T.A. O6mas 6uonorus. bazoseiii ypoBens. 10 kiace: MmeToauueckoe, mocodue k yueonukyB. .
CuBornazoBa, M.b. Aradonosoii, E.T. 3axapoBoit «OOmas Owuonorus. ba3oBwlii ypOBEHBY. -
M.:JIpoda, 2006. -140 c.;

. I1
porpaMmbl il 001eoOpa3oBaTeNbHBIX yupexkaeHuit. [Ipuponosenenue. 5 kmacc. buonorus. 6-11
kiaccel. - M.: Jlpoda, 2010. -138 c.;

JOTIOTHUTEIBHOMN JTUTEPATYPHI JUTS YIUTEIIS:

@pocun B.H., CuBorynazoB B.M. rotoBumcs K €IMHOMY TOCYAApCTBEHHOMY »3K3aMmeHy. OOmias
ouonorus. — M. : JIpoda, 2004r.

. Hnumepnem-pecypcol
Aopeca catimos ¢ UHTEPHETE http://bio.1september.ru/ - razeta «buonorus - npunoxenue k «1

CeHTSIOps» www.bio.nature.ru - HayIHBIE HOBOCTH OHWOJOTHH www.edios.ru - DWIOC - TEHTP
JTUCTAaHIIMOHHOTOOOPa30BaHUS

www.km.ru/education - yaeOHbIE MaTepHallbl U clioBapu Ha caite «Kupunn uMedoauit

MaTepI/IaﬂbHO-TeXHH‘leCKOC OCHAIICHHUC.

Pasnen 1. buonorus xak Hayka. Metoasl HayyHOro no3Hanus.CreHy “ ypOBHU OpraHU3alMK KU3HU
Pasznen 2. Knerka. [lopTpeTs! yueHBIX.

TaGnuuel: ctpoenue kineTku, 6akrepun.Pasnen 3. Opranusm.

TaOnuipl: MHUTO3, BEreTaTUBHOE pPa3MHOXKEHUE, , OIUIOAOTBOPEHHE, IMOPOJAbI KUBOTHBIX, COpTa
pacTeHui
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Conep:xkanue nporpammsl (10-11 kaaccesr)
(c ucnosibzoBanme ooopynoBanusi «Touku poctay)

BUOJIOI'USI KAK HAYKA. METO/JbI HAYYHOI'O IIO3HAHMUA (3 yac)

OOBeKT u3ydeHHs OHONOTHHM — >KuBass mpupona. OTIMUUTENbHBIC TPU3HAKUA JKUBOH TNPHUPOJBL:
YpOBHEBasi OpraHU3alys U IBOJIIOLUA.

OCHOBHBIE YpOBHU OpraHU3allid JKUBOM MPUPOJBL.
Buonoauueckue cucmemvt’

CoBpeMeHHas eCTeCTBEHHOHAYYHasi KapTuHA MUpa. Poib Ononornyeckux Teopuil, uaei, rurmoTes B

(hOpMUPOBAaHHH COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHUHBI Mupa. MeToapl MO3HAHHUS >KHBOU
MIPUPOABL.

Jemoncmpayuu
buonornueckne cucTeMsl

YpOoBHU OpraHU3aly KUBOU MPUPOILIMETOAbI TO3HAHUS KUBOU MTPUPOIBI

KJIETKA (11 4ac)
Pa3Butne 3nanwuii o knerke (P./yk, P.Bupxos, K.bsp, M.IlIneiioen u T.[lleann). Knetounas teopus.
Pounb ki1eTOuHO Teoprr B CTAHOBJICHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MHPA.

XUMUYECKUM COCTaB KJISTKH. Poiib HCOPTraHNYCCKUX U OPraHNYCCKHUX BCHICCTB B KJIICTKC U OPTraHU3MC
YCJIOBCKA.

Crpoenne kietku. OCHOBHBIC YaCTH M OPTaHOWIBI KJICTKH, WX (DYHKIUU; JOSJICPHBIC U SIICPHBIC
KJIeTKku. Bupycsl. Mepbl npoduiIakTHKU pacipocTpaHeHus BUPYCHbIX 3a0oneBanuil. [Ipodunaktrka
CIIa. Ctpoenue u ¢ynkumu xpomocoMm. JIHK — Hocutens HacnmeacTBeHHON uH(OpMauu.

Yoeoenue monexynvr /[HK 6 knemxe. 3Haue€HHE MOCTOSIHCTBA YHCIa U (POPMBI XPOMOCOM B KJIETKaX.
I'en. I'enetudeckuii koa. Poab cenos 6 buocunmese benxa.

Jemoncmpayuu

Crpoenue monekyinsl 0enkaCtpoenue monekyisl JJHK Ctpoenne monekynst PHK Ctpoenue kietku
CrtpoeHune KJIETOK MPOKapHOT U dykapuoTCTpoeHHe BUpyca
XpOMOCOMBI

Xapakrtepucrtrka resa Y isoenne mosaekyns! JJHK
Jlabopamopuvie u npakmuueckue padomot
N3yuyenue cTpoeHUs paCTUTENBHON U JKUBOTHOU KIIETKH I10J MUKPOCKOIIOM.

OPT'AHU3M (20 yac)
Opranusm — eauHoe 1ienoe. Muozoobpasue opeaHusmos.

OOMeH BelIecTB U MPEBPALIEHUS SHEPTUU — CBOMCTBO >KMBBIX OpraHu3MoB. Ocobennocmu obmeHa
geuyecms y pacmeHull, HCUGOMHuIX, OaKmepuii.

Pa3zMmHOXeHHE — CBOMCTBO OpTraHHu3MOB. I[CJ'IGHI/IC KJICTKU — OCHOBA pOCTa, pa3BUTHA U PA3SMHOXKCHUA
OpraHnu3MoOB. ITosoBoOE M Gecnooe Pa3MHOXKCHHUE.

OHJ'IO,Z[OTBOpCHI/IC, €ro 3Ha4YCHHC. HCKyCCWl6€HHO€ onvlilenue y pacmeHuL? u onﬂodomeopeHue y
HCUBOMHDBLX.
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NuauBuayanbHOe pa3BUTHE opraHu3ma (oHToreHes). [IpmunHbBI HapylmeHU pa3BUTHS OpPraHU3MOB.
NunuBunyansHOe pa3BuTHe denoBeka. PenpoayktuBHoe 310poBbe. [locnencTBus BIUSHUSA aIKOros,
HUKOTHHA, HAPKOTUYECKUX BEILIECTB HA PA3BUTHE 3apObIIIA YEIOBEKA.

HacneacTBeHHOCTh M U3MEHYMBOCTh — CBOMCTBA OPraHU3MOB. | '€HEeTHKa — HayKa O 3aKOHOMEPHOCTAX
HACJIEICTBEHHOCTH M HM3MEHYMBOCTU. [.MeHIenp — OCHOBONOJIOKHHUK TE€HETUKHU. ['eHeTtmueckas
TEPMUHOJIOTUSL M CHMBOJIMKA. 3aKOHOMEPHOCTM HAacJIeIOBaHUs, YCTaHOBJIEHHbIE [ .Menzaenem.
Xpomocomnasn meopus nacneocmseennocmu. COBpEMEHHBIE IIPEACTABIEHUS O T€HE U TEHOME.

HacneacTBeHHas v HeHacleICTBEHHAs! U3MEHYMBOCTh. BiMsHME MyTareHOB Ha OPraHU3M YeJIOBEKa.
3HavueHWe TeHETUKHU ISl MEIULMHBI U ceiekuuu. HacrienoBanue Nmpu3HaKoB y uenoBeka. [lonoswvie
xpomocomel. Cyennennoe ¢ noiom Hacreoosanue. HacieactseHHbie 00JI€3HN YeI0BEKa, MX MPUUYUHBI U
npoduIaKkTHKa.

I'eneruka — Tteoperudeckass ocHoBa cenekuuu. Cenexuus. Yuenue H.M.Basunosa o yenmpax
MHO2000pa3us U  NPoOUCXodcoeHusi Kyabmypuvlx pacmeHnui. (OCHOBHBIE METOABl CENEKIIHU:
rudpuan3aIus, UCKYCCTBEHHBINH OTOOP.

buorexHonorus, ee 1OCTUXKEHUS, IEPCIEKTUBbI PA3BUTHSL. DTUYECKHE aCIIEKThl PAa3BUTUSI HEKOTOPBIX
HCCIe0BaHUM B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Jemoncmpayuu

MHoroo0pasue opranu3MoB

OOMeH BellecTB U MPEeBpaIeHHs SHEPTUU B KIIeTkeDOTOCHHTE3

Jlenenue kieTku (MUTO3, Meii03) CriocoOsl Oecronioro pazMHoxeHus I looBbie KIeTKH

Omio10TBOpEHHNE Y paCTEeHUM U KUBOTHBIX IHIMBUyanbHOE pa3BUTHE OopraHuimMa MoHorubpuaHoe
cKpemrBanue JAuruopugHoe CKpelMBanme

[lepexpect xpomocom Henonnoe nomuuupoBanneCLenjieHHOe Hacae10BaHUue

HacnenoBanmue, crierienHoe ¢ noinoMHaciencTBenHbie 60J€3HU YeIoBeKa

Bnusinue ankoronusma, HApKOMAaHUU, KypeHUs Ha HaclleZICTBEHHOCTEMyTanuu

MonudukanronHas H3MEHYUBOCTh

[lenTpbl MHOrOOOpa3us U MPOUCXOXKACHUS KyJIbTYPHBIX pacTeHuilckyccTBEeHHBIH 0TOOD

IMuGpuanzanms

HccnenoBanus B 061acTH OMOTEXHOJIOTUU
Jlabopamopnusie u npakmuueckue padomot

CocraBiieHne NpOCTENUIINX CXEM CKpelliBaHUsPellieHne 31eMeHTapHbIX TeHETHYECKUX 3a]1a4

BrisiBIeHHE HMCTOYHHMKOB MYTareHOB B OKpYXarolled cpene (KOCBEHHO) M OIEHKAa BO3MOXKHBIX
MIOCJIEICTBUMUX BIMSIHUSA HA OPraHU3M

BUJI (20 uac)

Hcropus sBOMONMOHHBIX UaeH. SHauenue pabom K.Jlunnes, yuenus K. b.Jlamapxa, 3>BOTIOIMOHHON

teopun  Y.Jlappuna. Ponp  3BOdIONMOHHONW  Teopun B (OPMUPOBAHMM  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI Mupa. Bup, ero kputepun. [lonmynsuus - CTpyKTypHas €IWHUIIA BUA,
€IMHHIIA DBOJIONUHU. J[BWIKyIIME CHIIBI JBOJIONMU, WX BIWSHAE Ha TEHO(POH] MOMYJISINH.
Cunmemuyeckas meopus 36oatoyuu. Pesynprarel 3Bomorun. CoxpaHeHrne MHOT0oOpasusi BUJOB KaK
OCHOBa yCTOWYMBOTO pa3Butusi 6uoctepsl. Ilpuunnbl BeIMUpaHus BUAOB. buonozuueckuii npozpecc u
buonocuueckuil pepecc.
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['unote3bl mpoucCXoxJeHUs KU3HU. OTIUYUTENbHBbIC MPU3HAKUA >KUBOTO. Y CIOXXHEHHE >KUBBIX
OpraHuU3MOB Ha 3eMJie B MPOIIECCE IBOIOLUUU. [ UITOTE3bI MPOUCXOKIACHUS uenoBeka. [JJokazaTenbcTBa
pOJICTBA 4YEJIOBEKAa C MJICKOIUTAIOIMIMMH >KUBOTHBIMH. OBOJIONHS dYelloBeKa. [Ipoucxoocoenue
yenoeeuecKux pac.

Jemoncmpayuu

Kpurepuu Buna

[Tonynsauus — cTpyKTypHas €eAMHUIA BUAA, AMHUIA BOJIOLNU[BUKYIINE CUITbI BOTIOLIUN

Bo3HukHOBEeHHEe W MHOrooOpasue mpucnocoOneHui y opranu3moB OOpa3oBaHHE HOBBIX BHJIOB B
pupoJie

DBOJIIOLMS PACTUTEIIBHOTO MUPADBOJIIOLMS AKUBOTHOTO MUpa Pekre U ncuesaronime BU bl

DopMBI COXPAHHOCTU UCKOIAEMbIX PACTEHUN U JKUBOTHBIX J[BIKYIIIE CHIIBI aHTPOIIOTeHE3a

[Ipoucxoxaenue yenoBeka [IponcxoxaeHue 4ea0BeUeCKrX pac

JlaGopaTopHble M NpaKTHYeCKHe PadOThI

N3ydyenne Mopdoiaoruueckoro Kputepusl BHAA Ha KUBBIX PACTEHUSX HIIM TepOapHbIX MaTepuaiax
BrisiBiieHre U3MEHYMBOCTH Y 0COOEH OIHOTO BUAA
BrisiBnenue npucrnocoOieHuil y opraHu3MoB K cpejie 0OuTaHus

IKOCUCTEMBI (11 yac)

Dkojoruveckre PakToppl, UX 3HAUECHUE B KU3HU OPTaHU3MOB. buonocuueckue pummol. MeXBUIOBBIC
OTHONICHUS: Tapa3UTHU3M, XUIIHUYECTBO, KOHKypeHIus, cuMOMO3. BuaoBas u mpocTpaHCTBEHHAS
CTpyKTypa OdKocucTeM. IluimeBble CBsI3M, KpPyroBOpPOT BELIECTB M IPEBPALICHUS DJHEPIrUU B
sKkocucTemax. [IpUYMHBI yCTOMYMBOCTM M CMEHBI SKOocucTeM. VcKyccTBeHHBIE cooOIIecTBa —
arpO’KOCUCTEMBI.

buocdepa — rnobanpHas skocuctema. Yuenue B. M. Bepnaackoro o 6uocdepe. Ponb KuBBIX
opranusmMoB B Ouoctepe. buomacca. buonocuueckuii kpycoeopom (na npumepe Kpyeosopoma
yenepooa). Jeonoyus oOuocghepoi. I'modanbHple 3KOJOTMUECKHE MPOOJeMbl U MYTH HUX pPELICHHUS.
[TocnencTBus nEATENBHOCTH 4YEJIOBEKa B OKpysKawomed cpeae. [IpaBuia moBeneHus B NPUPOAHOU
cpene.

Jemoncmpayuu
Dkonornyeckue GakTopbl U UX BIMSHUE Ha opraHu3Mbibronornyeckre puTMsl
MeXBUIOBbIE OTHOILEHHS: Mapa3uTU3M, XHIIHUYECTBO, KOHKYpPEHIMs, cuMOuo3 SpycHocTh
pPacTUTEIBLHOTO COO0IIEeCTBa
[TumeBbie enu U ceTn DKOIOTHYECKas TUPaMUIa
KpyroBopot BeliecTB 1 MpeBpalleHust SHEPIHH B SKocHcTeMe DKocucTeMa
Arposkocucremabuocdepa
Kpyrosopor yraepoaa B 6uochepebuopaznoodpaszue
I'moGanibHBIE KOJIOTHYECKHE TPOOIEMbI
[MocnencTus AeITETHPHOCTH YeJIOBEKA B OKpYKarolieh cpenebuochepa u uenosek
3anoBeHUKHU 1 3aKa3HUKH Poccun

JlabopaTopHble 1 NpaKTHYeCKHe padoThI
BeIiBIIEHME aHTPONOTEHHBIX H3MEHEHUM B 3KOCHCTEMaxX CBOeH MeCTHOCTH (COCTaBIIEHHE CXEM

nepeaaduun BCUICCTB U SOHCPTUU (ueneﬁ HI/ITaHI/IH) Pelrenre 3K0I0THYeCKUX 3a7a4
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AHanu3 W OIIEHKAa TOCTEACTBHI COOCTBEHHOW AEATEIHHOCTH B OKPYXKAIOIIEH Cpele, TI00aTbHBIX
IKOJIOTHYECKUX MPOOIIEM U ITyTeH UX PEIICHUS

3akimouenue — 1 vac  Peseps -2 vaca
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obopynoBanus «Touku pocray)

Kanengapno — remaTnueckoe mianuposanue 10 kiacc
PaGoyee kajeHIapHO-TeMaTH4YeCKOe IJIAHUPOBAHME
no Oouosoruu 10 kaacce ( ¢ HCMOJIB30BAHUEM

Ne | Ha3anue pa3aesia, TeMbl YpoKa DJleMeHThI 00513aTeIbHOT0 DopmbI U IIpakTHYeckas 4acTh NPOrpaMMbl
n/n MHHUMYMa 00pa3oBaHust cpeacrsa
IIporuo3upyemsbrii pesyiabraTr 3YH KOHTPOJIs
1. BUOJIOI'US KAK HAYKA. OrnpenensiTh MECTO
METO/Ibl HAYYHOI'O npeaMera JemoHcTpanuu: Tabmumpin Mogenu «MeTos
MMO3HAHUS (3) B CHCTEME TIO3HAHHSI XKUBOU
[IpenmMer u 3ama4n 001IEei OMONOTHH. | €CTECTBEHHBIX IPUPOIBD)
MeTo16I N3yYEHUS )KUBON IPUPOABI. HayK, METOJIbI
Kpatkas nctopus pa3BuTHs OMOJIOTHH | MCCIEIOBaHUS B
OWOIOTHH; BKJIA/ YUCHBIX (OCHOBHBIE
OTKPBITHS) B Pa3BUTUH OMOJIOTHH Ha
pa3HBIX 3Taax €€ CTAaHOBJICHUS.
2. CylIHOCTh >KM3HU U CBOMCTBa OrnpeneneHre NOHITHIO KU3Hb,
’KHABOTO. MIePEYHCIIATh YPOBHU OpTraHU3AINU JdemoHcTpanum:
*uBoM Marepun. OCHOBHBIE CBOWCTBA TaOJIMLBI M MOJIENN
>KUBOTO. «YPpOBHU OPraHU3ALMM>KUBOU IPUPOIBD»
3. | YpoBHU OpraHu3anu >XUBOW OOBSACHATH YPOBHH OpPraHU3AIIAN Tect BriaBrKEeHUE TUIIOTESHI,
Marepuu. MeToasl MO3HaHUSA ’KUBOH MaTepu, posib Ouonorndeckux | Nel «buosiorust  sMepeHune  KOHIEHTpalMM  KHCIOpoJa  BO
JKUBOTO. TEOpUH, UJEN U TUTIOTES B KaK HayKa. BABIXaEMOM, BBIJIBIXaEMOM BO3yX€.
(hopMHEpOBaHNY €CTECTBEHHOHAYYHOM Metoambl JlaTuuk Kucnopoja
KapTUHBI MUpA. HAYYHOTI' 0

MMO3HAHUA»
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KJIETKA (11 4ac)

Pazputne 3HaHUM O KJIETKE.
Knerounass teopus. Ponb kieTouHOM
TEOPUHU B CTAHOBJICHUH COBPEMEHHOM
€CTEeCTBEHHOHAYYHOUN KapTUHBI MUPA.

OOBACHITH OCHOBHBIE
MOJIOKEHUS KIIETOUHON

TEOPHH, POJIb KJICTOUHOH TEOpHU
B ()OpMHUPOBaHUH
€CTeCTBEHHOHAYYHON KapTHUHBI
MHpa.

«CpaBHeHUE CTPOEHUS
pacTeHHii ¥ JKUBOTHBIX

KJI€TOK
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Ypok wu3yuyeHUs:T W TNEPBUYHOIO
3aKpervieHust 3SHAHUI

XapakTepu3oBaTh
XHUMHYECKHI cocTaB KIIEeTKU. Ponb MOJIEKYJISIPHBIH YPOBEHb,
HEOPraHWYECKUX U OPraHUYECKUX HEOPraHUYECKHE
BEILIECTB B KIIETKE U OpPraHu3Me BEIIECTBA, UX
yenoBeka. Heopranuueckue BeIeCTBa | GHONIOTHIECKOES
KIIETKH 3HaYEHHUE.
Oprasnuyeckue BelIeCTBa KJIECTKH. YMeTh 0OBACHATH JdemoHcTpanum:
JIunuer. COCTaB W CTPOCHHE Ta0NUIIbI

JTUNUA0B. 3HATh QYHKINH JIUITUIOB,
IIPUBOAUTH IIPUMEPBL.

Oprannueckre BeIIeCTBa  KIETKH. | 3HATh XapaKTEPUCTUKY JdemoncTpanum:

Vriesoasl. buonorndeckue | yriaeBoaoB U TaOJUIBI U MOJENIH
moauMepel  — Oenkn  OcobeHHOCTH | OEIKOB, BXOISIINX «CTpoeHre MOJEKYIBIOeITKa)
CTPOCHHUS YTJIEBOJOB U OCIKOB. B COCTaB

’KHBBIX OPTaHU3MOB,
uX (QyHKIWU.
[TpuBOANTH IPUMEPEI

Opranudeckre BENIECTBA KIIETKU. 3HaTh 0COOEHHOCTH JleMOHCTpALMH:

buonorunyeckue noaumeps! — CTPOEHUS U TaOIULBI A MOOEIH

HYKJIEHHOBBIE KHCIIOTHI. (YHKIMOHUPOBAHUS «Ctpoenne  Mmonexyisl JJHK»,«Ctpoenue
HYKJIEMHOBBIX KUCJIOT. BeIenars Monekyiasl PHK»
pa3nu4Ms B CTPOCHUH U (PYHKIMAX
JIHK u PHK.

Snepnsie knetku. CtpoeHne 3HaTh 0COOEHHOCTH JleMOHCTpALUHU:

JyKapuoTHYecKON KiIeTKU. OCHOBHbIE | CTPOEHUS U TaOJINLIBI U MOJCIH

YacTH M OpraHOWABI KJIETKH, UX (YHKIMOHUPOBAHUS «Ctpoenue KIIETKN,

(hyHKIUH OpraHons0B KJICTKH. PackpbiBath «CtpoeHue KJIETOKITPOKapUOT U
B3aMMOCBS3b CTPOEHUS ¥ (PyHKIMI syKapuot», « Habumoenne KJIeToK pacTeHuid u
OpPraHouzIOB. JKMBOTHBIX 0] MUKPOCKOIIOM HA FOTOBBIX

MHKpPONPenapaTax 1 MXONMuCAHHE»
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10.

Knerounoe  siapo.
(hYyHKITIH XpOMOCOM.

CrpocHne w

OnuceIBaTh CTPOEHUE sIJIpa DYKapHOT,
MEePeYnCIsITh GYHKLIUN CTPYKTYPHBIX
KOMITOHEHTOB s/Ipa, XapaKTepu30BaTh
CTPOEHHE U COCTaB XpOMaTHHA

JdemoHcTpaumuu:
TaOJIHUIIBI A MOJEIHU
«CTpoeHue  BHpyCaw,
«XPpOMOCOMBI»,
«XapaKkTepucTUKareHa»

11.

3HaTh 0COOEHHOCTH

Hosinepnsie knetku. CTpoeHHe U JleMOHCTpALHMH:
(GYHKIMU TPOKAPHUOTUYECKON KIICTKH. | CTPOCHHS TaGIHIbI U MoIenH
HPOKapuOTHIECKOU «CtpoeHue KIIETKHY,
KJICTKH, Ha3bIBAaTh 4YaCTHU KJICTOK «CTpoeHHe KJIETOKIIPOKapHOT U
9YKapuoT»

12. | Peanuzauus HaCJIeICTBEHHOW | 3HaThb OCOOCHHOCTH pealn3aluu JleMOHCTpAILHMH:
uHpopmauu B KieTke.  ['eH | HaclueICTBEHHOW uHpopmaruu B TAGITHITE] U MOJenH
I'enernyeckuit KOJI. VYaBocHHE | KIIETKE «XPOMOCOMBI»,
monexyimbl JIHK . «XapaKTepUCTUKA TEHA»

13. | Heknerounsle (pOpMBI KU3HH. 3HaTh 0COOEHHOCTH CTPOCHUS BUPYCOB, JleMOHCTpAIHMH:

Bupycsl. Mepsl ipodunakTiku XapaKTepU30BaTh TAIIbI TaGIIHII U MOJeNH
pacipoCTpaHeHHS BUPYCHBIX MIPOHUKHOBEHHUSI BUPYCa B KJIETKY. «CTpOeHHE BHPYCay»
3aboneBanuii. [IpodunakTika OOBACHATH CYIITHOCTH BO3ICHCTBHS

CIINda. BUPYCOB Ha KJIETKY

14. | KoHTpoJibHO-00001I1ar0IIHH YPOK 110 3HaTh 0COOCHHOCTH CTPOCHUS KIIETOK Tect

teMe «CTpoeHue U QYHKIIUU KIIETKW» | TPOKAPUOT, 3YKapuoT, GYHKIUN Ne 2 «Ctpoenue n
OpraHoOuI0B (pyHxuun
KJIETKI
15. | OPTAHU3M (20 yac) 3HaTh ONpPENENICHUE TOHATHUS /leMoHCTpanmu:
OpTaHu3M, YMETb O0OBSCHSITD TaOIUIIBI U MOJENH
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OpranusM — eJHOE LIETIOE.
MsuorooGpa3ue opraHi3MOB.

OCOOCHHOCTH CTPOCHHSI KIICTKH
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHU3MOB

«MHoroo0pa3ue opraHu3mMoB»,«OOMEHBEIIECTB
Y TpEeBpaLICHUS
SHEPTUH B KIETKE»

16. | OOMeH BemecTB © TpeBpalieHUE | YMETh OOBSICHATH, UTO TAKOE Ip/p «Briaenenune yriaekucioro raza u TeTIOTh
SHEPTUM  —  CBOWCTBO  JKMBBIX | aCCUMWIISLUS U JTUCCUMUIISLIHS JIPOXKEBBIMH KIJIETKAMU TPH OPOKEHHUNY
OpPTraHU3MOB. DHEpreTndeckuii oOMeH | 3HaThb OCHOBHBIE JTAIIbI JaTt4yuk Temnepartypsbl, pH

9HEPreTHYECKOro OOMEHa B KIIETKE.
CobuparoT ycTaHOBKY, paboTaroT ¢
JaTYNKaMHU, 00padaThIBalOT
17. | Ilnactuueckuit oOMen. PorocuHTE3. XapakTepucTuka (OTOCHHTE3A, Jemoncrpanus onbiTal a30Bbie 3QHEKTHI
€ro 3TamoB, 0COOEHHOCTH XEMOCHHTE3a doTocuHTE3A.
Joka3atpb BblI€TIEHHE KUCTIOPOJA U JaTunkn kuciaopoga, pH
MOTJIOIICHHE YTTIEKUCIIOTO Ta3a Ipu
(dhotocunTese
18. | Pa3MHOXKeHHE — CBOMCTBO 3HaTh CrIOCcOObI JdeMoHcTpanuu:
opranu3MmoB. [lenenue KieTku. MUTO3 | pa3sMHOXKEHUS TaOIUIBI ¥ MOJEIN

OpraHu3MOB, «Crioco0Ob1 6ecIoIoropa3MHOKEHHSD

XapaKTepU30BaTh JI\p Ne3

Oecrosoe pa3sMHOKEHHE MHUTO3 «HUccnenosanne gpazmMurosa Ha
MHKpoIpenapare KJeTOK KOHYUKA KOPHSI»
Muxkpockon, Hadop MUKponpenapar
0B, Ha0Op [JsIIpenapyupoOBaHU s

TY. CYIMHOCTE OCECITOOT0 A

Pa3smHoxeHHe Oecroioe U IOJIOBOE

II0JIOBOT'O Pa3MHOKCHUA,
OINIOJOTBOPECHUSA, UX
3HA4YCHHUC.

JeMoHcTpanmu:

TaOJIHUIBI ¥ MOJIEITH

«Jlenenne KIeTKM»,

«IToJIOBBIC KICTKH,

«O1m1o1I0TBOPEHNE y PACTEHUH U dKUBOTHBIX)
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20. | OGpa3oBaHue  IOJOBBIC  KIETOK. | 3HATh (ha3bl Meiio3a, [Ip/p «IloBeneHnexpoMocoM pu
Meiios. PackpsiBathb MEHOTHYECKOM JEJICHUH BKJIETKAX PACTCHHI»
OMOJIOTHYECKOE Muxpockon, Habop
3HAYEHHE MEo3a. MUKpPOIpenapaToB, HA0OPAJst
[IpurorasnuBator npenapupoBaHus
BpPEMEHHbBIE
MUKpOTIpenapaTsl,
M3Yy4aroT UX MOJ
MHKPOCKOIIOM,
00pabaThIBAtOT
pe3yIbTaThl
HaOJI0ACHUH
21 | OmonoTBOpEHHE CyIIHOCTb OIIOZ0TBOPEHUS, ETO JdemoHcTpanum:

3HaueHne. MexaHu3M JIBOHHOTO

TAOJIUIBI Y MOJEIU
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OTLJIOJIOTBOPEHUS Y IIBETKOBBIX
pacteHuit

«IToJIOBBIC KICTKH,
«OmIog0TBOPEHUE Y PACTEHUH U JKUBOTHBIXY,
«®a3el Meio3ay

22. | NUapuBUayanbHOE pa3BUTHE OOBSACHATH MPOLIECC PAZBUTHS JdemMoHcTpamum:
opraam3Ma (OHTOTEHE3). JKUBBIX OPTaHU3MOB KaK Ta0JIUIBI ¥ MOJICIH
DOMOpPHOHAIILHBIN TIEPUO]] PA3BUTHSL. pe3yabTaT peaau3alnuu «HIUBUAYaTbHOE PAa3BUTHE OPTaHU3MA)
HacCJICACTBCHHOM
nHpOpMaIum.
23. | OHTOTCHE3 YeIIOBeKa. HaspiBath nepuojibl OHTOreHE3a, Tect Ne3 JdemoHcTpanuu:
PenpoaykTuBHOE 310pOBBE OIMCHIBATh MPOLIECC IMOPHOTEHE?A, «Pa3MHoOxkeHMe W | TAOIUIBI U MOACIH
ITocneacTBHS BIMSHUS aIKOTOJIs, CpaBHUBATH 3aPOJIBIIIHN YEIOBEKA U pa3BuTHE «HIUBUAYaNbHOE pa3BUTHE OPTaHU3Ma
HUKOTHHA, HAPKOTUIECKUX BEIECTB JAPYTrUX MJICKOMUTAIONINX U JACIaTh OPraHu3MoB»
Ha pa3sBUTHUE 3apOJbIIIa YEI0BEKa. BBIBOZIbI HA OCHOBC CPABHCHMA
OOBSCHATH OTPUIIATEIILHOC BIUSHUE
AJIKOTOJISl, HHKOTHHA W HAPKOTHUYECKUX
CPEIICTB Ha Pa3BUTHE 3apOIbIIIa
YeII0OBeKa, BIMSHUE MyTareHOB Ha
OpraHu3M
24. | 'eHeTHKa — HayKa O 3aKOHOMEPHOCTSX | 3HATh CYIIHOCTh 3aKOHOMEPHOCTEH
HACJICJCTBEHHOCTH U U3MEHUYMBOCTH. HaCJIEJOBAHMSI, YCTAHOBIICHHEIE
I".MeHnneiap — 0OCHOBOIOI0KHUK I''Mennenem. OOBSACHATE 3HAYEHNUE
T€HETHKU. THOPHUI0IOTMYECKOTO METO 13 U3y UCHHS
HACJIEJCTBEHHOCTH
25. | 3aKOHOMEPHOCTH HaCIIeOBAHUS. XapakTepucTUKa 3aKOHOB JdemoHcTpamum:
Mounorubpunnoe ckpemuanue. [ u [l | Menaensa. 3HaTe 1 yMeTh TAOJIUIBI Y MOJEIN
3akoHbl I .MeHnnens. MIPUMEHSATH OCHOBHEIC TTOHSITHS «MOHOTHOPHUTHOCCKPEIINBAHUE,
TeHETHUKH, PelIaTh «HemoHOE TOMIHHPOBAHHUE)
PCHETHYCCKUC 3a1a4H IT/P Nel «CocTaBjeHue NpocTeHIMX cxem
CKpenuBaHU»
26. | JIuruOpumHOe CKpelMBaHHUE. Cy1mHoCcTh JdemoHcTpanum:
I 3akou I'.Mennens. TUTHOPUIHOTO TAaOJINIBI ¥ MOJEIN
AHaM3upyroIee CKpenuBaHue. ckpemuBanusi. DopMyTupoBaTh 3aKOH «urnbpumaoe
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HE3aBUCUMOTO HacienoBanus. Ha3piBaTh
YCIIOBHS 3aKOHA HE3aBUCHMOTO
HacnegoBanus. COCTaBIATb CXEMBI
JUTAOPUTHOTO CKPEIIUBAHUS,
aAHATU3UPOBAThH UX.

YMeTh peliath 3a7a4u 1o TeEME.

CKpCUIMBAHUECH

I/p No2 «PenienmnedjieMeHTAPHbBIX
reHeTHYECKHUX 3a1a49»

27. | XpoMOCOMHas TEOpHsI DopMyIHpPOBaAThH 3aKOH CLEIIIICHHOTO JdeMoHcTpanuu:
HaciencTBeHHOCTH. ClLeTIEHHOE Hacnenoanus T. Moprana. OOBSCHITS Ta0JIUIBI ¥ MOJICIH
HacJIeJOBaHHE TEHOB NPUYUHY HAPYIICHUS CIICTUICHHUSI, «ITepexpect xpoMOCOM»,
OMoIIOTHYECKOEe 3HAUCHHE TIEPEKPecTa «CrerieHHOE HACIIeIOBAaHHE)
XPOMOCOM.
28. | CoBpeMeHHbBIE TIpE/ICTaBICHHS O TeHe | 3HATh OMpeeieHNE TIOHITUSI TEHOM JeMoHcTpanuu:
Y TEHOME MIPUBOJUTHh HPUMEPHl B3aUMOJCHCTBUS TaOIUIBI ¥ MOJEIN
I'CHOB «HacnenoBanue, CIIEIUIEHHOE C TIOTIOM»
II/P Ne3 «PemienunesjieMeHTAPHBIX
reHeTHYEeCKHUX 321D
29. | 'ewetuka nona. CremieHHOe ¢ | OOBICHATH MEXAHU3M II/P Ne4 «OnpenesieHuereHoTHIA
MIOJIOM HaCJIe/IOBaHHE. TE€HETHYECKOTO ONpeIeTIeHHS TLI0I0BOIMYIIIKHU AP030(HUibI M0
I10JIa, TIPUBOJIUTH PUMEPHI denoTumy»
MEXaHHM3MOB OIpeIeIeHNS Moa. Mukpockor, HaOOpMHUKPOIIPETIapaToB
OOBSICHATH TPUUUHBL
COOTHOIIEHUS 1T0JI0B 1:1,
MEXaHHU3MbI HacIleIOBaHUS
reMOQINH U JATbTOHH3MA.
AHanu3upoBaTh POAOCIOBHBIE.
Pemiate npocTeiue 3agaun Ha
CLEIUICHHOE HACJIeIOBAaHUE.
30. | HacrmencTBeHnHas (reHOTHITHYECKAST) HaspiBath 1 onpenensiTe pa3iuyHbIe JdemoHcTpamum:
¥ HEHACJEJCTBCHHAS M3MEHUYHUBOCTB. | BH/bI H3MEHUYMBOCTH, OOBSICHSTH TaOJIUIBI ¥ MOJICIH
OCHOBHBIE 3aKOHOMEPHOCTH MEXaHWU3M BO3HUKHOBEHIS Pa3TUIHBIX «MyTtamun»
W3MEHYHUBOCTH BHJIOB U3BMEHYUBOCTH.
3HaTh CYLIHOCTh
MYTallMOHHOU
WU3MEHYKBOCTH, BBISBIIATD
MIPUYUHBI MyTaIUi
31. | 'enetnka W 3M0pPOBHE HUEIIOBEKA.. Ha3biBaTh OCHOBHBIE TPUYUHBI JdemoHcTpanuu:
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3HaueHUE F'eHETUKHU I MCOUITUHBIL.

HaCJICOCTBCHHBIX 3a00J1eBaHUI

Tect Ned «OcHOBEBI

TaOJIMIBI ¥ MOIEITH

Hacnencreennbie Oone3HM YyelloBeKa, | 4eJI0BEKa, METObI 1OPOJAOBOH reHeTHKID «HacnenctBeHHbIe OOIE3HU YETOBEKAY,
UX IPUYMHBI 1 TPOPHUIAKTHKA. JMarHOCTHKH, OOBICHATH ONMACHOCTD «BnusHME ankoronm3mMa, HAPKOMAHNH, KYpEeHHUS Ha
BrnusiHue MyTareHoB Ha OpraHu3M OMU3KOPOJCTBEHHBIX OPaKOB. HACJIEICTBEHHOCTHY
YyeJIoBeKa. OOBSCHSTH BIUSHIE MyTarecHOB Ha
3/I0POBbE YEIOBEKA, BHISABIATD
HUCTOYHUKU MyTareHOB B OKpY>KarowLIen
cpene (KOCBEHHO)
32. | T'enernka — TeopeTHdecKas OCHOBA 3HAaTh LEHTPHI JdeMoHcTpanuu:
cenekimu.  Ceneknms.  OCHOBHBIE | MHOTOOOpa3us u TaOIULBI ¥ MOJEIN
METO/BI U IOCTHKEHUS CENEeKINU MIPOUCXOKICHHSI «eHTpBI MHOTOOOPA3HS UITPOUCXOKICHHS
KYJbTYPHBIX PaCTCHUH, KYJIBTYPHBIX PaCT€HUi»,«VICKyCCTBEHHBIH 0TOOD»,
YMETh OOBSACHATH 3aKOH «I'ubprauzanns»
TOMOJIOTHYECKUX PSIIOB
HaCJIEACTBEHHOU
HW3MEHYHUBOCTH
33. HazpiBaTh JdeMoHcTpanuu:
buorexHoiorus, ee JOCTHKEHUS, OCHOBHBI€ METO/IBI TaOJIHLIBI U MOJEIH
MEPCIIEKTHUBBI PA3BUTHSL. DTHUECKUE CEJIeKIINN PACTEeHHIA, «HccnenoBanus BoOJacTH
ACTIEKTHI Pa3BUTHUSI HEKOTOPBIX KUBOTHBIX U OMOTEXHOIIOTUNY
UCCIeI0BaHUI B OMOTEXHOJIOT NI MHKPOOPTaHU3MOB, TIOHSATHE U
CYITHOCTh OMOTEXHOJIOTHH
34. | KoHTpobHO-00001Iaroui ypoK 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH TecTNeS
o TeMe HACJIEICTBEHHOCTH ¥ H3MEHUYHUBOCTH, «3aKkoHOMepHOCT
«3aKOHOMEPHOCTH HACJIEACTBEHHOCTH | OCHOBHBIE METOJIBI M JIOCTIKEHHUS U
1 U3MeHUMBOCTH. Cenexius» COBPEMEHHOM CENEKLIUU HACJIeACTBEHHOCT
HH

HU3MCHYHUBOCTH»
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C UCIOJIL30BAaHUEM 000

HNPUJIOKEHUE
TemaTn4yeckoe niianHnpoBanmne yueoOHoro marepuaJja B 10 kiaacce

pyoBaHus eHTpa «Touka

DOCTA»

Ne Tema Conepxanue Ieneas Kon- OcCHOBHBIE BH/IBI Hcnons3oBanue 000pya0BaHus
n/n YCTaHOBKa ypoKa | BO | AEATEIbHOCTH 00YYaroIIuXcs
9acoB Ha ypOKE/BHEYPOUHOM
3aHSITHU
Pa3nen 1. Buosorusi kak Hayka. Metoabl HaydyHoro no3Hanus (1 yac)
1 | YpoBuu IIpaktudeckoe npumenenue | GopmupoBaHue 1 BrlaBukeHue rUIOTESBI, JlaTuuk kuciopona
OpraHM3aIuu 00IIeHayYHBIX METOZIOB B HaBBIKOB N3MEPEHNE KOHIICHTPAnu
JKMBOM  Marepud. | OMOJOTHYECKHX MIPAKTUYECKOT O KHCIIOPO/ia BO B/BIXaeMOM,
Metonst HCCIICIOBAHUSIX. HCIIOJIb30BaHUSA BBIJIBIXa€MOM BO3JlyXe
6uonoruu. Hay9IHBIX
METOJIOB
HCCIICIOBaHUS
Pa3nen 3. Opranusm (5 yacoB)
2 | Ouepreruueckuit Mp/p [Hoxka3zatb 1 CoOuparoT yCTaHOBKY, Jatuuk tremneparypsl, pH
00MEH B KJIETKE. «BpleneHne yriaekuciaoro BbIJICTICHUE paboTaroT ¢ JaTYMKaMH,
ras3a 1 TeIUIOTHI YTJIEKUCIIOTO Ta3a 00pabaThIBaIOT PE3YIIbTATHI
JPOXOKEBBIMH KIIETKAMU 1 TETUIOTHI TIPH OTIBITa
Ipu OPOKEHUI CIIHPTOBOM
OpOoKeHHU
3 | Ilnacruueckuit l"azoBbie 3P peKThI Hoxkazatp 1 Ha6monarot Jatuuku kucnopoaa, pH
oOMeH. ¢orocuHTE3A. BBIJIETICHUE JIEMOHCTPAINOHHBIH OIIBIT,
®DoToCHHTE3. KHCIIOPOJia U 3apUCOBBIBAIOT CXEMY
HOTJIONIICHHE YCTaHOBKH, (PUKCUPYIOT X0
YTJIEKUCIIOTO T'a3a 1 pe3yNbTaThl OIbITa
1pu oTOoCHHTE3E
4 | Muro3 Ip/p Onucath 1 [IpurorasnmBatot BpeMeHHbIe | Mukpockon, Habop MUKpPOIIpEapaToB,
«[loBeneHre XpOMOCOM NP | U3MEHEHUS MUKpPOIpEenapaTsl, U3y4aroT Ha0op AJIs penapupoBaHus
MUTOTHUYECKOM JETICHUU B XPOMOCOMHOTO HX MOJ MUKPOCKOIIOM,
KJIETKaX pacTeHUil» amnmapara npu 00pabaThIBaIOT PE3yNIbTATHI
MHTO3€ HaOJIOACHUH
5 | Meiio3 Mp/p Onucatb 1 [IpurorasnmBarot BpeMeHHbIe | MuKpockomn, HA0Op MUKpPOIIpEnaparos,
«[loBeneHre XpOMOCOM NpH | U3MEHEHUS MUKpPOIpenapaTsl, U3y4aroT Ha0Op AJIs penapupoBaHUs
MEHOTHYECKOM JETICHUU B XPOMOCOMHOTO HX TI0J] MUKPOCKOTIOM,
KJIETKaX pacTeHUI» ammapara npu 00pabaTbIBalOT PE3yNbTaTHI
Meno3e HaOJIIO e HU I
6 | XpomocomHOe Ip/p Hayuutscs 1 H3y4aroT noa MUKPOCKOTIOM Muxkpockor, Habop MUKpPOIIPEapaToB,
OIIpezIeICHHE «OmnpeneneHne reHoTUIa pacno3HaBaTh TIOCTOSTHHBIE
nona. IUIOA0BOH MYILKH (eHoTUIINYECKHUE MUKpPOIpenapaTsl,

Jp0o30¢HIIBI O PEHOTHUITY

NIPU3HAKK Ha
HaTypaJIbHbIX

paboTaroT ¢ U300paKeHUMH,
00pabaThIBaIOT PE3YNIBTATHI
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npenaparax u
OMpeneNsTh
BO3MOXHBIC
TE€HOTHITBI
OpraHu3Ma 1o
ero (eHOTUILY

HaOJIIO A€ HU I
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11 KJIACC
YYEBHO - METOANYECKOE OBECIIEYEHUE ITPOI'PAMMBI

Pabovas nporpaMMa OpueHTHpPOBaHA Ha UCIIOJIb30BaHUE YUeOHHKA:
O6mas 6uosnorus. ba3oBsiii ypoBeHb: yueo, i 11 k1. oomeodpa3oBaTenbHbIX yupexaennii / B.W. CuBornazos, U.b. Aradonona, E.T. 3axaposa. - M.:
Hpoda, 2021. .;
METOUYECKHX MOCOOUH JIJIST yUUTENS:
- Koznosa T.A. O6mas 6uomnorus. ba3oBsiii ypoBens. 11 kiacc: meTonuueckoe, mocooue k yueonuky B.1. CuBornazosa, U.b.
Aradonosoii, E.T. 3axapoBoii «O6mas 6uosiorus. bazoBeiii ypoBenb». - M.:[Ipoda, 2006. -140 c.;
« IIporpammsl 15 o61eoOpa3zoBaTenbHbIX yupexaeHuil. [Ipuponosenenue. 5 knace. buonorus. 6-11 knaccel. - M.: [Ipoda
JOTIOTHUTEILHOU JINTEPATYPHI [JI yUUTEIIA:
®pocun B.H., CuBornazor B.I. roToBuMCS K €IMHOMY rOCyapCcTBEHHOMY 3k3aMeny. Ob6mas ouonorus. — M. : JIpoda, 2019r.
. Humepuem-pecypcul
Aopeca catimoe 6 UHTEPHETE http://bio.lseptember.ru/ - razera «buonorus» - mpuioxeHue K «1 ceHTtsaOps» www.bio.nature.ru - Hay4HbIE
HOBOCTHU OHOJIOTHH www.edios.ru - DII0C - HEHTP AUCTAaHLIMOHHOTO 00pa30BaHUs
www.km.ru/education - yaeOHbIE MaTEpUAIIBI U CIIOBapH Ha caiite «Kupwin u
Medoauit
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KAJIEHJAPHO - TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

Ne Tema ypoka @®opMBI HCPeACTBA KOHTPOIS TpeGoBaHus K yPOBHIO NOATOTOBKH
o0yuarierocst
1. Pa3Butne Ouonoruu B Jlasamp onpeoenenus Knoueevbim nouamusam. Hazvieameo
JT0JIapBUHOBCKU M YUYEHBIX U MX BKJIA] B pPa3BUTHE OMOIIOTUYECKON HAYKH.
nepuof. PadoreiK.JIunnes. Oo6vacuame pons 6M0n0rUY B HGOPMUPOBAHUUHAYIHOTO
MHUPOBO33PEHUS.
2. OBOJIIOLIMOHHAATEOPUS VIHIMBUyalbHBIEOTBETEI /lasamo onpeoenenus Kno4ueeoim NOHAMUAM.
K.b.JIamapka. Dopmynuposams  3aKOHBI «YIIPAKHEHUS U HEYIIPAKHEHUE

yqaluxcs

opraHos» u «HacnenoBaHnus 01aronpusATHBIX HPU3HAKOBY.
Oovacuamo
€IUHCTBO KUBOW U HEKUBOW IIPUPOLBL.
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3. |[Ipenmnoceuiku pa3BuTUs TEOpUHU

Y./lapBuHa.

4. |OBomouunonHasreopus Y./lapsuna.

WNHauBHTyaTbHBICOTBETHI
yUYamuxcs

,ZIaeamb onpeoeﬂenuﬂ Kitouesvim nonamuam. Hazvieameo

CCTCCTBCHHOHAYYHBIEC W  COLHAIBHO-3KOHOMHNYCCKHUEC

IIPEAOCBIIKU BO3HUKHOBEHUSAY4YCHHUS

Y./lapBuHa.

Obvacuames  ponp  Ouosorud B (OPMUPOBAHMM  HAYYHOI'O
MHUPOBO33PEHUS. Haxooump uadopmanuio B

Pa3JIMYHBIX UCTOYHUKAX.

5. |[COBPEMEHHOE

NuauBuyanbHbIEOTBETHI
y4aImxcs

ﬂaeamb onpedefzemm Knrouesvim nonamuam. Hazvieamo

OCHOBHbIE  moJIOkeHHsT  ydeHusiY.JlapBuHa o
€CTECTBEHHOM 0TOOpE.

Xapaxmepu3zoeamp CYIIHOCTh

JCUCTBUSMCKYCCTBEHHOTO
oTOOpa.

Cpasnusams VICKyCCTBEHHBIN M €CTECTBEHHBIMOTOOD U denamp 661600
Ha ocHoge cpagHenua. Q0vACHAmMb BKIIA] SBOJIIOLIMOHHOW TEOPUU B
dbopMHpOBaHNE COBPEMEHHOM €CTeCTBEHHOHAYUYHOI KapTHUHBI MHUPA.

Kpurepuu uctpykrypa

IBOJIOIMOHHOE YYEHHUE Bun.

JlabopaTopnasipaGora Ned

/laséamb onpedenenun Kno4ueevim NOHAMUAM.
Xapaxmepu3oeamp KpUTEpUU BUAA.

Obocnosvigamp HEOOXOAUMOCTb OIIPEEIICHHS BUAANIO COBOKYITHOCTH
KPUTEPHEB.

Cocmaensams XapaKTEpUCTUKY BUIOB C HCIOJIb30Ba-HUEM OCHOBHBIX
KpUTEpPUEB
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[TonysAuus - CTpyKTypHast €IMHULIA
BHJ1a U3BOJIIOLIUH.

ZIaeamb onpeOeJleHuﬂ K/1I04€6biM NOHAMUAM.

Xapakmepuzoeamp:

-MOMYJISIIUI0 KaK CTPYKTYPHYIO €UHUILY BUJIA;

- MIOMYJISILIMIO KaK €IUHUILY SBOJIIOIIUH.

Haxooumos  nHOOPMALIHIO 0 MONYJISILIUN
PA3IMYHBIX ~ HMCTOYHUKAX HKPUTHUYECKHU OLICHUBATh.

CDaKTOpr 3BOJIFOLIMH.

JIabopaTopHasi pabora

/lasamb onpedenenus Ku4eevim ROHAMUAM.
Ha3zvieams HaxTOpbl HIBOTIONNY.

Xapaxkmepu3zoeamb GakTopsl 3BOOLNHA. O0bACHAMb
npuYUHbLl U3MEHeMOCTH BUI0B. Boiasnamo
M3MEHYMBOCTh y 0COO€H 0HOrO BUAA.

EctectBenHbIi 0TOOD - TIIaBHASIBHKYIIAS
CHJIA DBOIIOIIMH.

CamocrosiTenpHaspadboTa

Jlasamp onpeodenenus Kuouegblm ROHAMUAM.
Ha3zvieams npuanny 00pbObI 32 CYIIIECTBOBAHUE.
Xapakmepuzoeamp:

€CTECTBEHHBII O0TOOp Kak pe3ynpTaT OopbOBI 3a
CYIIIECTBOBAHHUE;

-opMbI ecTecTBEHHOTO 0TOOpa. Cpasnueams nevicTBre

JIBIDKYIIIETO ¥ CTAOMIIM3UPYIOIIETO 0TOOpA U denamsp
6b1600bl HA OCHOGE CPAGHEHUA.
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OpraHn4eCcKoOro Mmpa.

I/IHIII/IBI/II[yaJ'IBHBICOTBeTBI
yJalmuxcsa

9, | AmanTanuu OpraHM3MOB K YCIOBUSAM JIabopaTopHasipabora Hasamo onpeodenenus Kioueeblm NOHAMUAM.
obuTaHus. Xapaxmepu3zoeamu:
[IpucnocoOneHHOCT,  Kak 3aKOHOMEPHbIT
PE3YNIbTAT 3BOJIOIMH; BUIBI aJalTAIIHH.
Obvsacnams  B3aMMOCBSI3U
OpPraHU3MOB U OKpY’KaroIeHCpeibl:
MEXaHW3M  BO3HHUKHOBEHUS
MIPUCIIOCOOICHUIA;
OTHOCHUTENBHBIN  XapakTep
MIPHUCIIOCOOTICHHIA.
Buviasnams npucnoco0JICHHOCTh OPraHU3MOB KCpEJIe
obuTaHwus.
Onpedenams OTHOCUTEIBHBIA XapakTep
IPUCIIOCOOIEHHOCTH.
10. BI/II{OO6p8,30BaHI/Ie. CaMOCTO}ITeHLHa}IpaﬁoTa ﬂaeamb onpeoenemm K1I04e€6bIM ROHAMUAM.
Tect Hasvieamp criocoObl BUA00OpA30BAHUS U HPUBOOUNLL
npumepul.
Onucvléams MEXaHU3M OCHOBHBIX MyTen
BHUJI000pa30BaHMUS.
11. |[CoxpaHeHre MHOTOOOpPa3USBHIOB. /lasamp onpedenenun knrouesvim nonamuam. Ilpueooums
CamocrosTensHasgpaboTa npumepbsl TPOTIBETAOIIHNX,
Tecr BBEIMHUPAIONIUX WM UCUE3HYBIIMX BUJIOB PACTCHHHA U
JKUBOTHBIX.
Xapaxmepu3zoeamp:
MPUYMHBI TPOI[BETAHUS UM BBIMUPAHUS BHJIOB;
YCIIOBUSL COXPAaHEHUS BHUJIOB.
Ananusuposamsv u oyenugamsp 1MOCICACTBUS 1€ATEIbHOCTH
4yeJoBeKa B oKkpyxaroniei cpene. ""Ilpoeno3uposamon
pe3ynbTaThl UBMEHEHUH B Onocdepe B CBA3H C U3MEHEHHEM
OnopazHoobpaszusi.
12. |[loxazarenbCcTBa’BOIOIUHN

laeamv onpedenenusn knouegoim nonamuam. Haxooumo u
cucmemamu3upoeams VHHOPMAITUIO OKOCBEHHBIX U MPSMBIX
JI0OKa3aTelIbCTBaX dBOJIOLUH.
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13.

«OCHOBHEIC 3aKOHOMCPHOCTHU
OBOJIOLUN).

TecToBast KOHTPOJIbHAA
paboTa B HECKOJIBKUX
BApHUAHTaX U3 33laHUI
pa3Horo BHJA,
COOTBETCTBYIOIINX
TpeOOBaHUAM K YPOBHIO
MOJATOTOBKH 00yYarOIIUXCs

IMPOUCXOKJIEHHUE )KU3HU HA 3EMJIE

14.

PasButne npencraBieHut o
IIPOUCXOXKACHUN KU3HU Ha 3emJle.

VYPOK U3ydeHUsIu IEPBUYHOTO
3aKpEIICHUS] HOBBIX 3HAHUH.
Jlexuus.

uauBu1yanbHBIEOTBETHI YUAITUX S

/lasamv onpedenenusn Kiro4eevim NOHAMUAM.
Onucvleams u aHaIU3UPOBams B3I/l YUCHBIX HA
MIPOUCXOKICHHUE KU3HHU.

Xapaxmepu3oeamp poiib SKCIIEPUMEHTA B Pa3peLIEHUH
HAYYHBIX TIPOTHUBOPEUHIA.
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15. |CoBpeMeHHBbIE MTPeICTaBICHUSI0

BO3HHMKHOBCHHUH XKU3HU.

16. |Pa3Burtue xu3Hm Ha 3eMiie.

NuauBuayanbHbIe
OTBETHI yUaIIHXCS

/lasamsb onpedenenusn knroueevim nonamuam. Haxooums u
cucmemamu3supoeams MHHOPMAIUIONO MPOOIEME MTPOUCK OIKICHHS
JKU3HH.

Ananusuposamsv u oyenusamsp padbotrsl C.Mumnepa u A.M. Onapuna
0 pa3pelIeHUI0 MPOOIeMbl IPOUCXOXKICHUS KU3HU HA 3eMIIe.

Obvacuamep: BKJIAI DSBOJIONMOHHON Teopud B (OPMHUpPOBAHHE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHONKApTHHBI MHPA.

uauBuayansHble
OTBETHI yUaIINXCS

/Jlasamb onpedenenun Knoueebim NOHAMUAM. Boiaename deptsl

OMOJIOTMUECKOr0 TpOorpecca Mperpecca B JKHBOH NPUPOIE
NPOTSDKCHUM  YBOJIIOIIHU.

Ycemanasnuseams 63aumoceaszp 3akOHOMEPHOCTEH Pa3BUTUS

OpPraHUYECcKOro MUpa Ha 3emile C Te0JIOTUYECKUMU U
KJIIMMAaTHYeCKUMU (haKTOpaMHu.

Ha
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MHNPOUCXOXKIEHUE YEJIOBEKA
17. |I'umortes3bl NPOUCXOKIACHUS

,ZIaeamb onpeoeﬂenuﬂ Kitouesvim nonamuam. Hazvrieameo

4eJI0BeKa. 10JIOXKEHUS TUINOTE3POUCXOXK/ICHUS YEIOBEKA.
CaMOCTOSTEIBHAS Xapaxmepu3oeamp pa3BUTHE B3IJISI0B YUCHBIXHA TPOOIEMY
aHTPOMOreHe3a.
paborta
Haxooump u cucmemamu3zuposamounopmayuro

n3 Pa3HbIX HNCTOYHHKOB 10 HpO6J’I€MCHpOI/ICXO)KI[eHI/IH YCJIOBCKa.
Anaﬂu3upoeamb U ouenueamsp CTCIICHb HAYYHOCTU U JOCTOBCPHOCTU
TUIIOTE3 IMTPOUCXOKACHUA YCIIOBCKA.

18. |llosoxkeHne wyenoBeka B CHCTEME | YPOK
KUBOTHOTO MHUDA. CHCTEMAaTH3AIUN
u  o0oOmeHus

ﬂaaamb onpeOeﬂeHu;l KJ1I04€6bIM NROHAMUAM.
Ha3zviéames mMecTo 4eaoBEKa B CHCTEME JKHMBOTHOTO MHpa. Obocnosvieamnp

SHAHMH MPUHAJIC)KHOCTh 4YEJIOBEKAa K JKMBOTHOMY MHpPY, HCHOJb3yS JTaHHBIE
Cemunap. CPaBHHUTENHHOW aHATOMHH, SMOPUOIIOTUU U IPYTUX HAYK.
NunuBuayanbHbie

OTBCTBI yHaIlllUXCs
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19.

OBOJIIOLIMST  YEJIOBEKA.

NunuBuayanbHbie
OTBETHI YHaIIUXCS

Ha3zvieamo:

CTaJIH SBOJIIOIIMM YEI0BEKA;

MpeACTaBUTENICH Ka)KIIOU DBOJIOIIMOHHONCTATNN.
Xapaxkmepu3zoeambw:

OcoOEHHOCTH TPENICTABUTENICH KaXK0W CTaAMMIBOJIIOIIMN YeJIOBEKa C
OHMOJIOrMYECKUX U

COLIMANILHBIX MO3UIIHH;

pOJIb OMOJIOTHYECKUX U COIMAIBHBIX (DAKTOPOB

AHTPOIIOTeHE3a B JITTUTEIIbHOUIBOJIOIMH JIFOICH.

20.

YenoBeueckue pachbl.

uauBuayansHble
OTBETHI yUaIINXCS

Jlasamp onpeoeneHusn Knoueevim NOHAMUAM.

Hazvigamy u paznuuameo

4eJI0BEYECKHE PACHIL.

Obvacnamp  MexaHU3MBI (POPMHPOBAHUSIPACOBBIX MPU3HAKOB.

Jlokazvieams Ha OCHOBE HAay4HBIX (DAKTOBHECOCTOSATEIBHOCTh
pacusma U COLMANIIAPBHHU3MA.
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DKOJIOI'MYECKHUE ®AKTOPBI

21. |Opramm3m wu cpema. OKojorudeckue|CamocTosTeIbHAs /lasamwb onpedenenusn knrwoueevim nonamuam. Hazvieamo:
(baxTopHI. pabora 3a/1a4¥ SKOJIOTUH; IKOJIOTUYECKHE (PaKTOPHI.
000cHo6bI6amp PO DKOJIOTUN B PELLIEHUU IPAKTUUYECKUX 3a4a4.
O0vacHamb B3aIMOCBSI3b OPTaHU3MOB M OKPY)KAIOIIECH CPeIbl: OMOJIOTHIECKOe
JIEHCTBUEIKOJIOTMIECKUX (PaKTOPOB HA OPTaHU3MBI.
Boisagiams 3aKk0HOMEPHOCTH BIHUSHUAS (PAKTOPOB HAOPTAaHU3MEI.
Ilpozno3uposams pe3yabTaThl U3AMEHEHUS ICUCTBUS (DaKTOPOB.
22. |Abuotnueckue GpakTopsl Cpeabl. CamocTosTenbpHa HaGnronaroT 1eMOHCTPAIIMOHHBIN OTIBIT, 3apUCOBBIBAIOT CXEMY YCTAaHOBKH,
s paboraTabmuia (bUKCUPYIOT XO[IU Pe3yIbTaThl OIBITA.
LI/P «Onpenenenne | Taryukn kucaopoaa, pH, XJ10pua-noHOB, 0CBEIIEHHOCTH, TeMIEPATYPBI,
CHJIBI BO3ACUCTBUA | o1hocHTE/ILHOMBIAKHOCTH
KO0JIOTHYECKHX
(paxTopos»
23. |buoTnueckue (aKTopsl Cpebl CaMOCTOSTeIbHA /lasamb onpeoenenusn KiroueevimM NOHAMUAM.
st pabora Ha3svieams BUBI B3aUMOOTHOIICHHI MEXTyOpTaHH3MaMH. 3
Ta6mma Xapaxmepu3zoeamp OCHOBHEIE THIIBI B3aMMOOTHOIIEHHI
OpraHU3MOB.
Oo6vsacuameo MEXaHH3M BIIMSTHHS B3AUMOOTHOIIICHUN MEXKIY

opraHu3MaMu Ha(OopMUpPOBaHHE OMOJOTUYECKOTO Pa3HOOOpa3us U PaBHOBECHS
B DKOCHCTEMaX.
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CTPYKTYPA OKOCUCTEM

MMPUYINHBI CMCHBI OKOCHCTCM,

HCO6XOZ[I/IMOCTL COXPAaHCHUA MHOI‘006pa3I/ISIBI/II[0B.
Onucuviéamp >Tabl CMEHBIPKOCHCTEM.
Boiaenams m3MeHeHHS BOKOCHCTEMAX.

Pewiamp ipocTeNIIie SKOJIOTMYECKHE 3aaUH.

24. |CtpyKTypa SKOCHCTEM. CamocTrodaTrenbHa /lasamv onpedenenun Knioueevim nonamuam. Onucvliéams CTpyKTypy
st paGoTa KOCUCTEMBI. 5 J
Tabnuna Ha3zvieams KOMIIOHEHTHl MPOCTPAHCTBEHHON HMIKOJOTUYECKOU CTPYKTYpPHI
HKOCHCTEMBI.
Xapaxmepu3zoeamp KOMIIOHEHThl ~ MPOCTPAHCTBEHHON U
HKOJIOTMUYECKOM CTPYKTYPBI SKOCUCTEMBI.

25. |IIumessie cBa3u. KpyroBopot 11/P /lasamwb onpedenenus knroueevim nonamuam. Ilpueooums npumepbul
BEIICCTB A DHEPIUM B «CocraBJjieHne cxeMm OPraHU3MOB,IIPEICTABIIAOIIMX TPOPUIECKUE YPOBHH.
HKOCUCTEMAX. nepeaaym BelecTB | Xapaxkmepuzosams.

u 3Heprum (uenei Tpo(pUUECKyIO CTPYKTYpYy OHOLIEHO034;

NUTAHNSA)». POJIb OPraHu3MOB (MPOAYIIEHTOB, KOHCYMEHTOB,PEAYIIEHTOB) B IIOTOKE
BEIIIECTB U DHEPTHUU;
COJIHEUHBIN CBET KaK YHEPreTUYECKU pecypc.
Cocmasnams cxemwl Tiepe/lauy BELIECTBA U SHEPTUH (LIeTIeH TUTaHUS).
Hcnonvzoeams npaswio 10% nnsa  pacuera
MOTPEOHOCTH OpraHN3Ma B BEIIECTBE.

26. |[Ipu4nrHBI YCTOWYMBOCTUU CMEHBI CaMocCTOoSTe/IbHAS lasamp onpeoenenus Kouesolm noHAmuam. Qovacnuams:
KOCHCTEM. paGora MPUYUHY YCTOWUYMBOCTU IKOCUCTEM;
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baxTopsl, ux

27. |BnusHue yejoBeKa Ha DKOCHUCTEMBIL. /lasamb onpeoeseHUAKII0YEBbIM NOHAMUAM.
CaMOCTOSITeBHAS IIpugooums npumepsvl 5KOJIOTUUECKUX HAPYILICHUM.
paGora Ha3zvieamo: }
CIoCcoObI ONITUMAIIBHON IKCIUTyaTal[iy arpolieHO30B;
CIIOCOOBI COXpPaHEHUST €CTECTBEHHBIX YKOCHCTEM.
Xapaxkmepu3oeamsb BIVSTHUE YEJIOBEKA HA SKOCUCTEMBI.
/P «Onenka CpagHueams YKOCUCTEMBI H arPO’KOCUCTEMBI CBOEH MECTHOCTH U JIEIAaTh
COACPKaHUSI HUTPATOB | BRIBOJABI HA OCHOBE UX CpaBHCHHUSI.
B pacTeHHSIX» 'IIpozrno3uposams pe3ysbTaThl HKOJIOTHYECKUX HAPY-
CoOupaIoT ycTaHOBKY, |LICHHI 110 3aIAHHBIM [IAPAMETPaM.
padoTaloTt ¢
MAaTYNKAMH,
00padaTbIBalOT
pe3yJbTaThI ONbITA
BbUOCDEPA - I'/IOBAJIBHASA D9 KOCUCTEMA
28. |buocdepa - CaMOCTOSTEIbHAS /lasamp onpeoenenus Knwuesvim nonamuam. Hazvieameo:
raobanabHas paGota CTPYKTYpHBbIE KOMIIOHEHTHI U CBOWCTBA Orochepsl;rpaHullsl Onochepsr u
OKOCHCTEMA.

06yCJ'IaBJII/IBaIOIJ_[I/Ie.
Xapalcmepu;foeamb: KHUBOCBCHIICCTBO, OMOKOCHOE U KOCHOE BCIIECTBO
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29.

Poub xxuBbIXOpranu3MoB BOMochepe.

CamocrosiTenbHas
paborta

asamp onpeoenenus Kirueevbim nonamuam. Qnucvieams:
OUOXUMUYECKUE LUKJIBI BOJIBI, YTJIEPO/Ia;

MPOSIBIICHUE (hM3UKO-XUMHUYECKOTOBO3/ICHCTBHUSI OPTAaHU3MOB

Ha Cpeny.

Xapaxkmepu3zoeambw:

CYIIHOCTh Y 3HAYE€HHUE KPYrOBOPOTA BEIIECTB UIIPEBPAIICHUS SHEPTUU; >POJIb
YKUBBIX OPTaHU3MOBB JKU3HHU IIJIAHETHI U 00ECIICYEHUH YCTOMYUBOCTH
ounocdepsl.

Ilpozno3zupoeamo MOCJIC/ICTBUS IS HAIICUTJIAHETHl HapYIICHUS
KpyroBOpOTa BEIIECTB.

BUOCPEPA N YEJIOBEK

30.

buocdepa u yenoBek.

CaMocTOSTEIbHAS
pabota

Ilpusooumus npumepel NpsIMOTO U KOCBEHHOTOBO3JICHCTBUS YEJIOBEKA Ha
*KuByto nipupony. Haxooums u cucmemamusuposamso ungpopmayuio

0 TIOCIIEJICTBUSX  JICATEIBHOCTH JII0Iel Ha Ouocdepy B IETOM.
Ananuzuposamsv u oueHugamo MOCJIE/ICTBUATIPSIMOTO 1
KOCBEHHOTO BO3JICHCTBHS YEJIOBEKA HAIIPUPOLY, COOCTBEHHOMU
JIEATEIbHOCTH BOKpPY’KalOIIEH cpene.
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31.

OCHOBHBIE KOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH, TyTU UX PEIICHHUS.

NunuBuyanbHbIE
OTBETEI

3arpsisHeHue Bo3ayxa. [[pruunHbl 3arpsA3HEHUBO3AyXa U UX MTOCIIEICTBHS.
«ITapHuKoBbIHA 3(PPEeKT U 1100aTbHOETIOTENICHUE)

HabnroaroT 1eMOHCTPAllMOHHBIN OTIBIT, 3aPUCOBBIBAIOT CXEMY
YCTaHOBKH, (PUKCUPYIOTXOJ U PE3YyJIbTAThl OIbITA.

JlaTYuKHU TeMNepaTypbl, OTHOCUTEJIbHONHBJIAKHOCTH BO3yXa,
kucjaopoaa, pH
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32. |Ponb Ouonoruus Oyayem. Nunusunyansusle  |[lasamv  onpedenenus — KlouegblM — HOHAMUAM. Ouenueamp
OTBETEI MOCJEACTBUSL  pOCTa  HACEJECHHMS IUIAHETHI, ITHUYECKUE
aCTeKThl pELICHUs MpoOJieM, CBS3aHHBIX C OYAYIIMM YelOBEYeCTBa B
CBSI3M C €ro OTHOLIGHHMEM K IPUPOAE; 3HaueHHe paboT YyuYEHBIX,
3aHUMAIOIINXCS IIPOrHO3MPOBAHUEM B3aUMOJENCTBUS
o0rmiecTBa c IIPUPOIHBIMUIKOCUCTEMAMHU.
Xapaxmepu3zoeamp poiib MEXKIYHAPOJHOTO COTPYIHUYECTBA B
PEILICHIH SKOJIOTMYECKUXITPOOIEM YeTTOBEUECTBA.
33- | PesepBHOe Bpemsi
34
IMPUJIOKEHUE
TemaTn4yeckoe muIanHnpoBanue y4eOnoro marepuaja B 11 kiacce
€ MCI0JIb30BaHueM 00opynoBaHus HeHTpa «Touka pocra»
Ne | Tema Copnepxanue LleneBas Kon- | OcHoBHBIE BUBI Hcnonp3oBanue 060pynoBaHus
n/m yYCTaHOBKa YpoOKa | BO NeSITeNIbHOCTH
4acoB | oOydarouuxcs Ha
ypoKe
Pa3nen 2. Ixocucrembl (4 yaca)
1 AluoTrnyeckue «Omnpenenenue Onpenenursb 1 HaGmromarot Haruuku kucnopona, pH, ximopua-uoHos,
}akTopnl  cpe- | ¢y pospeiicteus | cuy JIEMOHCTPAIIMOHHBIN | OCBEIIEHHOCTH, TEMIIEPATYPbI, OTHOCHTEILHON
AbL JKOJIOTMYECKHUX BO3JICHCTBUS OIIBIT, 3APHUCOBBIBAIOT | BIAXKHOCTH
baxTopoB» 9KOJIOTMUECKUX CXEMY YCTaHOBKH,
(akTOpoB. (UKCUPYIOT X0 U
PE3yJIbTaThI OIbITA
2 Biusinue veno- | Ip/p Omnpenenursb 1 Cobuparor JlaTunuK HUTPAT-HOHOB
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BC€Ka Ha 3KROCH- «OueHka COZIepIKaHue YCTaHOBKY,
CTEMBI. COZlEpKAHUS HHUTPATOB B paboraror ¢

HUTPATOB B MPOAYKTAX JaTYNKAMH,

PaCTeHUSIX» MIUTaHUSA o0pabaThIBatOT

pE3YJIbTAThI OIbITA

OcCHOBHBIE KO- [p/p«IlapuukoBsiii | Jloka3aTs cBsI3b Hab6monaror Jartuuku TeMneparypbl, OTHOCUTEIbHOM
JIOTHYeCKue ¢ ekt u MIaPHUKOBOTO JEMOHCTPALMOHHBIN | BJIaXXHOCTHU BO3AyXa, kuciopona, pH
npodaemMbl  co- | TI00aNbHOE s dexra ¢ OTIBIT,
BPEeMEHHOCTH, HOTEIJICHUE rJ100aTbHBIM 3apUCOBBIBAIOT
IYTH UX pellle- MOTETIEHUEM CXEMY YCTaHOBKH,

HHUA.

(DUKCUPYIOT X0 U
PE3YIIbTATHI OIBITA.
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Oo6mas 6uonorus. Yueb. aus 10-11 i ¢ yrimy6a. m3ydennem ouonoruu B mk./JI. B. Beiconkas, C. M.
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Pecniybnukanckuit MyneTuMeua nestp, 2004
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H.U.Conuna (3nektponHoe yuebHnoe uznanue), Jpoda, duzukon, 2006
. IToaroroska k EI'D no 6moJiornu. JjekTpoHHoe yuedHoe uzganme, [[poda, duznkon, 2006

. Jla6opatopus IKOCUCTEMbI
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