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HHOACHUTEJBHASA 3AITMCKA

Teopernyeckoit OCHOBOW JJI OIIPEJEICHUSl IMOAXOJO0B K (HhOPMHUPOBAHHIO
conepkaHUsl yuyeOHoro npeaMera «bHomorusyy SIBASIOTCS: KOHIENTYyaIbHBIE MOJI0KEHUS
Cranpapra 0 B3aMMOOOYCJIOBJIEHHOCTH LI€JI€H, COJEpIKaHUs, Pe3yJIbTaTOB OOydYeHUs U
TpeOOBaHUN K YPOBHIO IMOATIOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOMMX »easax |
OPUHLIMIIAX, XapakTEepU3YIOIIUX  COBpEeMEHHOe€  cocTtosiHue  cucremel COO B
Poccuiickoit denepanyuu, a TakKe MOJOXKEHUsSI O crienuduke OHoioruu, e€ 3HadeHUH B
IMO3HAHWM KUBOW MPHUPOABI U OO0ECHEUYECHUH CYIISCTBOBAHUS YEJIOBEUECKOTO OOIIEeCTBa.
CoryacHO Ha3BaHHBIM MOJIOKEHUSIM OIIPEJIEJICHBI OCHOBHBIE (DYHKIIUH IPOTPaMMBbI U €&
CTPYKTYypa.

B mporpamme Takke y4yHThHIBarOTCs TpeOoBaHUs K IUIAHUPYEMBIM JIMYHOCT-
HBIM, METANPEAMETHBIM ¢ NPEAMETHBIM pe3yJbTaTtaM oO0y4yeHHus B (POPMUPOBAHUHA
OCHOBHBIX  BHJOB  y4YeOHO-TIO3HABATCIILHOW  JEATEIbHOCTH/yUYEOHBIX  JIEHCTBUU
00y4aromIMXcs 10 OCBOCHHIO COJEPKAHUS OHMOJIOTHYECKOTO OOpa30oBaHUs.

B mporpamme yudeOHoro mpeamera «bmomorms» B 10—11 kitaccax, peajln3oBaH
MIPUHIIAI IIPEEeMCTBEHHOCTH B H3y4YCHUM OWOJIOoruu, Onarogapsi 4YeMy B HEH
IMPOCMATPUBACTCSI HAIIPABJIICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C (HOPMHUPO-
BaHWEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUSI, IIEHHOCTHBIX OPHUEHTAIMHA JIMYHOCTH,
SKOJIOTHYECKOTO MBINUICHUS, TIPEACTABICHUI O 3J0pOBOM oOOpase >KU3HH U OCpPEKHBIM
OTHOIIEHUEM K OKpY’Kalole mpupoaHoil cpezxe. IloaTomy Hapsay ¢ H3yYeHHUEM
00IIEOMOJIOTHYECKUX TEOPHUM, a TaK)Ke€ 3HAHUW O CTPOCHUHM JKHUBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX ITPOTEKAIOLIMX B HUX MPOLECCOB, B IPOTrpamMMe yJeIeHO
BHUMAHHME HWCHOJIb30BAHUIO MOJIYYEHHBIX 3HAaHWUN B MOBCEIHEBHOM KU3HU JUISI PELISHUS
NpPUKIAOHBIX 3a/lad, B TOM 4YHCJIE: TPOPUIAKTHUKA HACJICACTBEHHBIX 3a00JIeBaHUI
YeJIOBEKa, MEJIUKO-TEeHETHYECKOTO KOHCYJIbTHUPOBAHUS, OOOCHOBAHHUS DKOJIOTHYECKH
1eJ1ecooOpa3HOro IOBEACHUS B OKPYXKAIOIIEH IPUPOIHOI cpeae, aHaan3a BIIHUSHUS
XO35IMCTBEHHOM AEsITEJIbHOCTH YEJIOBE€Ka Ha COCTOSIHME NMPHUPOJHBIX M HMCKYCCTBEHHBIX
SKOCUCTEM. YCHJIEHME BHUMAHUA K IMPHUKIATHONW HAIPaBJIEHHOCTH y4YeOHOro IpeMera
«buonorus» MNPOAUKTOBAHO HEOOXOAUMOCTHIO OOECII€YEeHMs] YCIOBUH sl pelIeHus
OJTHOM M3 aKTyaJbHBIX 3aJa4 IIKOJbHOIO OHOJIOTUYECKOro oOpa3oBaHUs, KOTOpas
npeamnojgaraeT (GopMHUpoBaHHME Yy OOYYaIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K
U3MEHEHUSIM JTUMHAMHUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOT'O MHpA.

Hcnonbsyemsrii YMK

CusoritazoB B.U., Araponosa W1.b., 3axaposa E.T.O6mias 6uomnorus. 10 -11 kmaccel. ba3osrit
ypoBeHb.- M.:[Ipoda, 2021 (yuebnuk, pabodast TeTpab, METOIUYECKAE PEKOMEHIAIINN ).

buonoruss kak y4deOHBIH TIpeIMeT — HEOTheMJIeMas COCTaBHAs 4YacTh €CTECTBEHHOHAYYHOTO
oOpa3oBaHMS Ha BCEX CTYyMEHsX oOydeHus. Kak OquH W3 BaXHBIX KOMIIOHEHTOB 00pa30BaTeIbHON
obnactu «EcrecTBO3HAHUE)» OMONOTHS BHOCHT 3HAUMTENBbHBIA BKIAJ B JOCTHIXKEHHE IIeNeil 00Iero
oOpa3zoBaHmsi, oOecreurnBasi OCBOCHHE YYAIIMMHUCS OCHOB YYEOHBIX JUCIMIUIMH, pPa3BUTHE
WHTEJUIEKTYallbHBIX W TBOPYECKUX CIOCOOHOCTEH, (QOpMHUpOBAHME HAYYHOTO MHUPOBO33PEHUS U
LIEHHOCTHBIX OpUEHTAIIHH.

Ha n3yuenue Ouonoruu Ha 6a30BOM YpOBHE OTBOAMTCS 68 yacoB, B ToM umcie 34 yaca B 10 kimacce u
34 gaca B 11 xmacce. CornacHo aeicTByromeMy ba3zucHomy ydeOHOMY IIaHy, padodas mporpamma
npenycMarpuBaeT oOyudeHue Omonoruu B oobeMe 1 yac B Henento B 10 kimacce u 1 gac B Hepenio B 11
KJ1acce.

B paboueii mporpaMme HalUIM OTPakKEHUE IIENTU U 33J]a4d U3Y4EHUs] OMOJIOTUU HA CTYNEHH CPEIHEro
(mosHOTO) O0IIETO 00pa30BaHMs, U3JIOKCHHBIC B MOSCHUTEIBbHON 3amucke K [IpuMepHoOl mporpamme



1o 6uosoruu (6a30BbIN YPOBEHB):

OCBOEHHE CHCTeMbl OHMOJIOTHYECKHX 3HAHHUH: OCHOBHBIX OHWOJIOTHYECKUX TEOPUM, HJCH W
MIPUHITUIIOB, JICXKAITMX B OCHOBE COBPEMEHHON HayYHOW KapTHHBI MHPA; O CTPOSHUH, MHOTOO0pa3uu
U 0COOCHHOCTSIX OmocucTeM (KJIETKa, OpraHu3M, TOIMYJSALHs, BUI, OuoreomneHos, Ouocdepa); o
BBIIAFOIINXCS OMOJIOTMUECKUX OTKPHITHSX M COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTUYECKON HAYKE,

03HAKOMJIEHHE ¢ METOIaMM MO3HAHUS MPHUPOABI: NCCIIEAOBATEILCKUMHU METOIaMU OMOJIOTUYECKUX
HayK (IUTOJIOTMH, TEHETHUKHU, CENIeKIIMU, OMOTEXHOJIOTHUH, 3KOJOTHH); METOaMH CaMOCTOSTEILHOTO
IpoBeleHUST ~ OWMONIOTMUECKUX  HUCCIeNOBaHMN  (HAaOMIOJNEHHsS,  U3MEpEHHe,  AIKCIEPUMEHT,
MOJICTTMPOBAaHKE) M I'PAaMOTHOTO O(GOPMIICHHUS IOJNyYCHHBIX PE3YNbTaTOB; B3aMMOCBS3bIO Pa3BUTHUS
METOOB ¥ TEOPETHUECKUX 0000IIeHUIT BOMOIIOTHYECKOM HAyKe;

OBJIaJlcHHE YMEHUSIMHM: CaMOCTOATEIIBHO  HAaXOAuTb, AHAIM3UPOBATb U  HCIIOJIL30BATh
OMOJIOTMYECKYI0 WH(GOPMAIUIO; TOJIb30BAThCS OHMOJIOTHYECKOH TEPMUHOJIOTUEH W CHMBOJIMKON;
yCTaHaBJIMBaTh  CBA3b MEXJAY pa3BUTHEM OHOJOIMM U COLUUAIbHO-I)KOHOMHYECKUMH U
9KOJIOTMYECKUMHU MpOo0JIeMaMu 4EJOBEUECTBA; OLICHUBATH IIOCIEACTBHSI CBOEH [EATEIbHOCTU IIO
OTHOILLICHUIO K OKpY’Karolleld cpene, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COONIIOATh MEPbI
npodmiaktuku 3aboneBannii 1 BUY- mHbeknumn, npaBuia MoBeACHUS B MPUPOAE U OOeCIeYeHUs
0€30IacCHOCTH COOCTBEHHOH JKM3HEAEATENbHOCTH B YPE3BbIUANHBIX CUTYyalUsIX MPUPOJHOIO U
TEXHOTE€HHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITUS B 007aCTU OMOJIOTHH;

PAa3BUTHEC NMO3HABATEJIBHBIX MHTEPECOB, HHTECIJICKTYAJBHBIX U TBOPYECCKHUX crnocooHocTeil B
nmponecce: 3HAKOMCTBa C BbIAAIOIIMMHCA OTKPBITUAMHU W COBPECMCHHBIMHU HMCCIICAOBAHUSAMU B
OHOJIOrHYECKOMH HayKe, peuIacMbIMU (S110) HpO6JI€MaMI/I, MCTO,Z[OJIOFHeﬁ OHOJOrHYECKOI0
HCCIICA0BaHMA, MPOBCACHUA SKCIICPUMCHTAIbHBIX I/ICCJICIIOBaHI/If/'I, pemicHuAd OHOJIOTHYECKUX 3aaad,
MOI[GJ'II/IpOBaHI/ISI6I/IOJ'IOI‘I/I‘ICCKI/IX 00OBEKTOB U MponecCoB;

BOCIIMTAaHUe: YOSKICHHOCTH B TMO3HABAEMOCTH KHMBOM IPHPOJBI, CIOXKHOCTH U CaMOLIEHHOCTH
KU3HH KaK OCHOBBI  OOIIEYETIOBEYECKMX HPABCTBEHHBIX IIEHHOCTEH W  paIlMOHAIBLHOTO
MIPUPOJIOTIONIB30BaHMS;

npuodpereHde KOMIETEHTHOCTH B DPAlMOHAIHHOM MPUPOAONOIH30BAHUU (COOIIOJCHHE TPAaBHI
MOBEJICHUSI B TPHPOJIE, COXPAaHEHHs] PABHOBECHS B DJKOCHCTEMaX, OXPaHBl BHJOB, JKOCHCTEM,
O6uocdepsl) U COXpaHEHUH COOCTBEHHOTO 3J10pOBbs (COOMIOACHNE Mep MPO(UIAKTUKH 3a00IeBaHUH,
oOecriedyeHre OE30MACHOCTH JKU3HEACATEIIbHOCTH B YPE3BBIUAMHBIX CHUTYAIMsIX HPUPOAHOTO H
TEXHOT€HHOT'O XapakTepa) Ha OCHOBE HWCIOJb30BaHMsS OMOJIOTMYECKUX 3HAHUH M yMEHUl B
ITOBCETHEBHOM KU3HH.



Kypc O6monmornm Ha cryneHu cpemHero (MojgHOTo) obmero odpa3oBaHus Ha 0a30BOM ypOBHE
HampaBjieH Ha (HOPMUPOBAHME y YyYAIIUXCS LEJIOCTHOM CHCTEMBl 3HAHUH O XHBOW HpUpOAE, €€
CUCTEMHON OpraHu3ali M OHBOJIOLMU, IO3TOMY IporpamMma BKJIIOYAeT CBEACHHUS 00 oOumx
OMOJIOTMYECKHX 3aKOHOMEPHOCTSX, MPOSBISIONIMXCS Ha Pa3HBIX YPOBHSX OpraHU3alUd HKUBOU
MIPUPOJIBIL.

[Tpunuuner 0oTOOpa OCHOBHOTO W JOMOJHUTEIBHOTO COAEpX aHus B pabouyio Mporpammy
CBSI3aHBI C MPEEMCTBEHHOCTBIO IIeJieii 00pa30BaHUs HA PA3IMYHBIX CTYNCHSX M YPOBHSAX OOy4YCHHS,
JIOTUKON BHYTPHUIIPEIMETHBIX CBSI3€H, a TaKK€ BO3PACTHBIMU OCOOCHHOCTSIMU DPA3BUTHS yYalllUXCS.
[Tpu pa3paboTke MporpaMMbl yYUTHIBAIUCH MeKIPeAMeTHbIe ¢BsA3U. /111 Kypca OHoiIorun 0co6eHHO
B2KHBI MEXKIIPEIMETHBIC CBS3H C KypcamMu (PU3UKH, XUMHH U Teorpaduu, TOCKOIbKY B OCHOBE MHOTHUX
OMOJIOTMYECKHX TMPOLIECCOB U SIBJICHHUI JeKaT (PU3MKO-XUMUYECKUE TMPOLECChl U SIBICHUA, a
OOJIBIIMHCTBO OOIIEOMOIOTMYECKIX TEOPETHUECKUX MOHATHI MEXKIIPEIMETHBIX 10 CBOCH CYITHOCTH.
B crapmieii mikose mpocieXuBarOTCs Kak BepTUKabHbIE (MEXAY CTYNEHSAMU O0Opa3oBaHUs), TaK U
TOpPU30HTANIEHBIC (HA OJHOM CTYNEHH O0y4YeHHS) MEXIPEAMETHBIC CBS3H Kypca OMOJIOTHU C APYTHMHU
Kypcamu - pU3UKU, XUMUH, Teorpadpuu.

Pabouas nporpaMmMa OpHUEeHTHPOBAHA HA Y4eOHUKHU:
Cusornazos B.U., Aradgonosa W.b., 3axaposa E.T. O6mas 6uomnorus. 10 kmacc. ba3oBblit ypoBeHb.-
M.: JIpoda, 2021.-254¢. (I'pud: PekomenmoBano MunHHCTEpCTBOM 0Opa3oBaHus W Hayku PD)

CusornazoB B.U., Araponosa U.b., 3axaposa E.T. O6mast 6uonorus. 11 xmacc. ba3oBeiii ypoBeHs.-
M.: Ipoa,2021.-207c. (I'pucd: PekomennoBano MuHuctepcTBoM 00pa3zoBaHusi U Hayku PD)



TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH BbIITYCKHHUKOB

B pe3ynomame usyuenus ouonozuu Ha 6a3060M ypoeHe YUEHUK 00JIHCEH 3HAMb U HOHUMANb

- OCHOBHBIE TIOJIO)KEHUS OWONIOTHYECKHX Teopwid (KJIETOYHAs TEOpHs, XPOMOCOMHAs  TEOpHs
HACJIEJICTBEHHOCTH;, TEOPHsl TEHa; CHHTETHYECKas TEOPHsS D3BOJIOINH, TEOPHUS AaHTPOIIOTEHE3a); 3aKOHOB
(pacwernennss I'. Mennens; HezaBucuMoro HacienoBanusi . MeHpens; cLemeHHOTO HaclenoBaHus T.
Moprana; TOMOJOTMYECKUX PSJOB B  HACJICICTBCHHONH W3MEHYMBOCTH; 3apOJIBIIIEBOTO  CXOJICTBA;
OMoTeHeTHIECCKUI); TpaBWil (HOMHHHpOBaHHUSA [. MeHIemns; SKOJOTHUECKOH MHpPaMHUIBI); TUIIOTE3 (YHUCTOTHI
raMmer, CyITHOCTH M TPOUCXOXACHUS KU3HH, MTPOUCXOKICHHUS YeJI0BEeKa); 3aKOHOMEPHOCTEH (M3MEHIYNBOCTH;
CICTUICHHOT'O HACJICJOBAaHUS; HACJICIOBaHMS, CICIUICHHOTO C TOJOM; B3aUMOJICHCTBHS TEHOB U HX
[UTOJIOTHYECKHE OCHOBBI); yUeHHH (0 MHyTsAX W HampaBieHUsx sBomtonny; H.M. BaBummoBa o menTtpax
MHOT000pa3us 1 MPOUCXOXKACHUS KyIbTypHBIX pactenuit; B.W. BepHanckoroo 6nocdepe u Hoochepe);

- OCOOCHHOCTH OHMOJIOTMYECKUX TPOIECCOB U SIBICHUI: OOMEH BEUICCTB U IMPEBpallleHUs SHEPTHH B KIIETKE;
(OTOCHHTE3; IIACTHUECKUH M SHEPreTUUecKUil oOMeH; OpoXKeHHe; XEMOCHHTE3; MHUTO03; MEHO3; pa3BHTHE
ramMeT y paCTCHI/Iﬁ " )KMBOTHBIX; Pa3MHOKCHUEC, OIIJIOJOTBOPECHUC Y paCTCHI/II\/'I " JXUBOTHBIX; HHANBHUIYAJIbHOC
pa3BuTHE OpraHu3Ma (OHTOTEHE3); MOJy4YeHHE T'eTepo3uca, MOJIUILIONIOB, OTIAIICHHBIX THOPHUIIOB; ACHCTBHE
WCKYCCTBEHHOTO, JBIDKYIIETO W CTa0WImM3HWpyromero orbopa; reorpadudeckoe U IKOJOTHYECKOE
BH000pazoBaHue; (GOPMHUpPOBAHHE TPUCTIOCOOJICHHOCTH K Cpefie OOWTaHWSA, KPYrOBOPOT BEIIECTB U
MpeBpallleHre YHEPTHH B IKOCHCTEMaxX U Onocdepe; 3Bororus ouochepsr;

- 0COOCHHOCTH CTPOCHHsI OMOJOrMYECKHX OOBEKTOB: KJIETKH (XMMHYECKUH COCTaB W CTPOCHHUE); TEHOB,
XpPOMOCOM, JXEHCKHX W MYKCKHX TaMeT, KJIETOK MPOKApPHOT M JYKApPHOT, BUPYCOB; OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB; BHIAa U SKOCUCTEM (CTPYKTYpa);

- TPUYHMHBI JBOJIONUH, M3MEHSIEMOCTH BHJIOB HACJICJCTBEHHBIX 3a00JIeBaHWI, MYyTaIlWii, YCTOWYHBOCTH,
CaMOPEryJISIUH, CAMOPA3BUTHS U CMEHBI 9KOCHCTEM.

Ymemnw (6naoemsv cnocovamu oeamenvnocmu)
00BSICHATH: POJIb OMOJIOTHH B (HOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUpPa, B
MPAKTUYECKOU JEeATETbHOCTH JIIOJICH W CaMOTO YUYEHMKA; POJICTBO, OOIIHOCTH MPOUCXOXKICHUSA W
ABOJIIOIIMIO PACTEHHH U KUBOTHBIX (Ha MPUMEPE COMOCTABICHUS OTAETBHBIX TPYII); POJIb Pa3IHUYHBIX
OpraHW3MOB B JKM3HU 4YEJIOBEKa M COOCTBEHHOW JIESTEIBHOCTH; B3aMMOCBSI3M OpPraHU3MOB U
OKpY)Karolel cpeasl; OMOIIOTMYECKOTO pa3zHooOpa3usi B COXpaHEHUU Ouochepsl; HEOOXOIUMOCTh
3alUTHl OKPYXKAIOMIEH Cpe/ibl; POACTBO YEJIOBEKA C MJICKOIMTAIONIMMHU KUBOTHBIMHU, MECTO U POJIb
YeloBeKa B MPHUPOJIE; B3aMMOCBS3U UYEJIOBEKa M OKPYXKAIOILIEH cpefbl; 3aBUCHMOCTh COOCTBEHHOTO
3I0POBBSI OT COCTOSIHUSI OKPYKAIOIIEH Ccpeibl; MPUYMHBI HACJIEICTBEHHOCTH W W3MEHUYMBOCTH,
MIPOSIBIICHUS] HACTIEICTBEHHBIX 3a00JI€BaHUI, UMMYHUTETA Yy Y€JIOBEKa; POJIb TOPMOHOB 1 BUTAMHUHOB
B OpraHu3Me;
U3y4yaTrh OHMOJIOTHYeCKHEe OOBEKTHI M TMPOLECChl: CTaBUTh OHOJOTHYECKHE DKCIEPUMEHTHI,
OTHCHIBAaTh M OOBSACHATH PE3yJbTaThl OIBITOB; HAOMIOAATh 32 POCTOM W Pa3BUTHEM DPACTCHHUH U
YKUBOTHBIX, MOBEJICHUEM >KMBOTHBIX; PACCMaTPUBATh HA TOTOBBIX MHKpPOTpENapaTax W OMUCHIBATH
OuoI0rNYecKre 0OBEKTHI,
pacno3HaBaTh M ONMMCHIBATH: Ha TAOJMIIAX OCHOBHBICE YACTH U OPTAHOU[BI KJIETKU, OPTraHbl u
CUCTEMBIOPTaHOB YeJIOBEKa; Hanbosiee paclpoCTpaHEHHbIE PACTEHUS U )KMBOTHBIX CBOEH MECTHOCTH,
KYJIbTYpHBIE PACTCHHS M JIOMAallTHUX J>KUBOTHBIX, ChEIOOHBIC W STOBUTHIC TPHOBI, OMACHBIE IS
YEJIOBEKa PACTEHUS U )KUBOTHBIE;
CPaBHUBATH OMOJOTHYECKUE OOBEKTHI (KJIETKH, TKAHU, OPTaHbl M CHUCTEMBI OPTaHOB, OPTaHU3MBEI,
MPEACTABUTENCH OTJACIHHBIX CHCTEMAaTUYECKHUX TPYIII) U JIeJIaTh BHIBOJIBI HA OCHOBE CPAaBHEHUS,;
onpeneasaTh IPUHAIIC)KHOCTh OMOJIOTHUECKUX 00BEKTOB K OTMPEIEIIEHHON CHCTEeMAaTUYECKOU rpyIie
(kmaccuduxanus);
aHAJIM3MPOBATh M OLEHUBATH BO3JEHCTBUE (AKTOPOB OKpYKarolled cpenbl, (pakTOpoB pucka Ha
3I0pOBbE, TIOCEACTBUN ACSITEILHOCTH YEIOBEKa B SKOCUCTEMAX, BIHMSIHHE COOCTBEHHBIX MOCTYITKOB
Ha KUBBIE OPTaHU3MBbI U SKOCUCTEMBI;
NMPOBOAUTH CAMOCTOSITEJIbHBIN NMOUCK OHOJOTHYecKOW HHMOpPMaNMU: HAXOAUTh B TEKCTE
yueOHUKa OTIUYMUTEIbHbIE MPU3HAKU OCHOBHBIX CHUCTEMAaTHYECKUX TPYMI; B OHOJOTHYECKUX
CJIOBapsAX M



CIPaBOYHHMKAX 3HAUYEHHs OHMOJOTMYECKMX TEPMHHOB; B pA3JIMYHBIX HCTOYHUKAX HEOOXOJUMYIO
nH(OpPMALIMI0O O JKHUBBIX OpraHM3Max (B TOM 4YHCIE C HCIOIb30BaHHEM HWH(OPMALUMOHHBIX
TEXHOJIOTHI);

Hcnonb3oBaTh MpHOOpEeTEeHHBbIE 3HAHUS W YMEHUS B NMPAKTUYECKOW IeSITEJIbHOCTH M TOBCETHEBHOI
skH3HM (OBITh KOMIICTCHTHBIM B 00J1aCTH PAI[MOHAIBHOTO MPUPOIOTIOIH30BAHHUS, 3AIUTHI OKPYKAIOIICH CPEeIbl
1 COXpaHEHHUs COOCTBEHHOTO 3I0POBbSI):

coOiromath W OOOCHOBBIBATH TMpaBWIIA TIOBEIASHHS B OKpYXKAIOIIeW cpele W obecriedeHrss 0e30MacHOCTH
COOCTBEHHOM JKU3HENCATSILHOCTH B YPE3BBIYAWHBIX CUTYAIMAX TMPHPOJHOTO M TEXHOTCHHOTO XapakTepa,
Mepbl TPOPMIAKTUKH PACIIPOCTPAHEHNS BUPYCHBIX (B ToM uncie BUY-nndexnnn) u apyrux 3aboieBaHui;
OKa3bIBaTh IEPBYIO IMOMOIIL HPU OOMOPOKEHUSIX, OXKOTaX, TPaBMax; MOPAKECHUHM SJICKTPHUCCKUM TOKOM,
MOJIHUEH; CIIACEHUH YTOIIAIOIIETO;

OLICHKM DTHYECKMX AaCMEeKTOB HEKOTOPhIX WCCIEAOBaHHA B 00JacTH OHOTEXHONOTHH (KIOHUPOBaHHE,
HCKYCCTBEHHOE OIIOZAOTBOPEHUE).



10 KJIACC
YYEBHO - METOANMYECKOE OBECIIEYEHUME ITPOT'PAMMBI

PaGouas mporpamma opreHTHPOBaHA HAa UCIIOJIB30BaHUE YICOHUKA:

O6mmas 6uonorus. ba3oserit ypoBenb: yued, mia 10 k1. obmieoOpa3zoBarenbHbIX yupexaenuii / B.U.
Cusornasos,.b. Aradonona, E.T. 3axapona. - M.: JIpoda, 2014.;

METOAMYECKUX TTOCOOUH JJIs1 YUUTEIIS:

. K
o3io0Ba T.A. O6mias 6uonorus. ba3zoserit ypoBens. 10 kitace: MeTogudeckoe, mocooue kK yueoOHukyB. .
CusornazoBa, W.b. AradonoBoii, E.T. 3axapoBoii «OOmas Ouonorusi. ba3oBblii ypoBeHBY. -
M.:Ipoda, 2006. -140 c.;

. I1
porpamMmbl sl o0meodpazoBaTenbHbIX yupexaeHuil. [IpupogoBenenue. 5 kiacc. buonorus. 6-11
knaccel. - M.: [lpoda, 2010. -138 c.;

JOTIOJTHUTEIbHOM JIUTEPATYPHI IUTSL YIUTEIIS:

®pocun B.H., CuBormazoB B.M. roToBHMCS K €IWHOMY TOCYIapCTBEHHOMY JKk3ameHy. OOmas
ouomorus. — M. : Jlpoca, 2004r.

. Humeprnem-pecypcoi
Aopeca catimos ¢ MHTEPHETE http://bio.1september.ru/ - razera «buonorusy - npuioxkeHue K «1

ceHTsIOps» Www.bio.nature.ru - HayuHble HOBOCTH Owosormu WWWw.edios.ru - Diaoc - HEeHTp
JUCTAaHIIMOHHOT000Pa30BaHUs
www.km.ru/education - yueGHbIe MaTepHalbl U ciioBapH Ha caiite «Kupuut uMedoauii

MaTepHaHLHO-TeXHI/I‘IeCKOC OCHaIICHHUCE.

Paznen 1. buonorus kak Hayka. Metozsl HayyHoro nmo3HaHus.CteH ] “ ypOBHU OpraHU3alMM KU3HU
Paznen 2. Knerka. [lopTpeTsl yueHBbIX.

TaOnuisl: ctpoeHue kineTku, oakrepun.Pazaen 3. Opranuszm.

TaGnuupl: MHUTO3, BETreTaTUBHOE pPa3MHOXEHME, , OIJIOJOTBOPEHHME, MOPOJbl KHBOTHBIX, COpTa
pacTeHui


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

Coaep:xanune nporpammal (10-11 kaaccn)
(c ucnosab3oBanme odopynosanus «Touku pocray)

BUOJIOT'USA KAK HAYKA. METOJAbI HAYUYHOI'O ITIO3HAHMUSI (3 uac)

OObeKkT u3ydyeHHs OMOJOTMHM — >KuBasg MNpupoaa. OTIMYUTENbHbIE MPU3HAKK >KUBOW MPHUPOJBI:
yYpOBHEBAasi OpraHU3alldsg M SBOJIOIMS.

OcHOBHBIE YPOBHU OpraHU3allMd JKUBOM MPUPOIBL.
Buonoauueckue cucmemui*

COBpeMeHHaH CCTCCTBCHHOHAYYHAs KapTHHA MHPA. Pone Ononornyeckux TeOprI, Hﬂeﬁ, THUIIOTE3 B

(GOpMUPOBAaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHpa. MeToabl MO3HAHHUS >KUBOU
MIPUPOJIBI.

Jemoncmpayuu
buonornueckue cucTemsl

YpoBHU OpraHu3anuy KUBOM NPUPOAbIMETOIbI MO3HAHUS KUBON IPUPOIBI

KJIETKA (11 uac)
PazButue 3nanuit o xknerke (P.Iyk, P.Bupxos, K.b3p, M.IlInetioen u T.Illeann). Knerounas teopusi.
Posb kneTouHOM TEOpUHU B CTAHOBJIEHUH COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUpA.

XHUMHYECKUM cOCTaB KJIeTKU. Ponb HCOPraHUYCCKUX U OPraHUYCCKUX BCIICCTB B KJICTKC U OPTraHU3MC
YCIOBCKaA.

Crpoenue kineTkd. OCHOBHbIE YAaCTH M OPraHOMAbI KJIETKH, WX (YHKLUH; JOSAEpPHbIE U sIEPHbIE
KIETKH. Bupycsl. Mepsl mpoQuIakTHKH paclpoCTpaHeHUs BUPYCHBIX 3a0oneBanuid. [Ipodunakruka
CIIMHda. Crpoenne u ¢ynkiuu xpomocoMm. JIHK — HocuTenb HaciaenCcTBEHHOW HHQOpMAIIUH.
Yosoenue monexynvr [[HK 6 xknemke. 3HaueHHE MOCTOSHCTBA YKCia U (POPMBI XPOMOCOM B KJIETKaX.
I'en. 'enetnueckuii kox. Ponw 2enoé 6 buocunmese benxa.

Jemoncmpayuu

Crpoenue monekyinsl 6enkaCrpoenue monekyisl JITHK Crpoenune monekynsl PHK Ctpoenue kietku
CrpoeHne KIEeTOK IPOKapHoT U 3ykapuoTCTpoeHue Bupyca
XpOMOCOMBI

XapakTtepuctuka rea Y gsoenue mosiexyisl JJHK
Jlabopamopnusie u npakmuueckue padomot
N3ydeHue cCTpoeHus: paCTUTEIBHOM U dKUBOTHOM KJIETKH MOl MUKPOCKOITOM.

OPI'AHU3M (20 uac)
Opranusm — enuHoe 1enoe. Mroeoobpasue opeanuzmos.

OOMeH BelIecTB U MPEBPAIICHUsI SHEPIMHU — CBOIMCTBO KHUBBIX OpraHu3MoB. OcobenHnocmu obmeHa
gewecms y pacmeHuti, HCUGOMHuIX, OaKmepui.

Pa3mHOXkeHne — cBOMCTBO OpraHu3MoB. JleneHne KIeTKH — OCHOBA POCTa, Pa3BUTHS U Pa3MHOKECHHUS
opranu3MoB. [TosoBoe u 6ecronoe pa3MHOXKEHHE.

OmnofgoTBOpeHHEe, €ro 3HauyeHHue. MckyccmeenHoe onvlieHue y pacmeHuti U On1000MEOpeHue y
HCUBOMHDBIX.




NunuBuayansHoe pa3BuTHE opraHu3ma (oHToreHes). [IpuumHbBI HapylieHUI pa3BUTHS OPraHU3MOB.
NuauBuayanbHOoe pa3BUTHE 4yelloBeka. PenpoaykTuBHoe 310poBhe. [locnencTBust BAUSHUS aaKOToJs,
HUKOTHHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE 3apO/Iblllia YeJIOBEKa.

HacneacTBeHHOCTh M U3MEHYMBOCTh — CBOMCTBA OPIaHU3MOB. ['€HETHKAa — HayKa O 3aKOHOMEPHOCTAX
HACJIEICTBEHHOCTU M WM3MEHYMBOCTU. [.MeHJenp — OCHOBOMNOJIOKHUK TE€HETHUKHU. ['eHeTmueckas
TEPMUHOJIOTHUSI M CHUMBOJIMKA. 3aKOHOMEpPHOCTH HaclieJoBaHusA, YycTaHOBJeHHble [ .Menzaenem.
Xpomocomnas meopus Hacreocmseennocmu. COBpeMEHHBIE MPEJCTABICHUS O T€HE U TEHOME.
HacneacTBennas u HeHacleICTBEHHAs! U3MEHYMBOCTh. BiusHMEe MyTareHOB Ha OpPraHU3M YeJlOBeKa.
3HayeHUE TEHETUKH ISl MEIULMHBI U celekiuu. HacienoBanue npus3HakoB y 4esioBeka. [lonosgwvie
xpomocomsl. Cyennennoe ¢ norom Hacieoosanue. HacnencrBeHHbIe 00JIE3HU YEIIOBEKA, MX TPUIMHBI U
npopUIaKTUKA.

l'enetuka — Teopermyeckas ocHoBa cenekiuu. Cenexkuusi. Yuenue H.U. Basunosa o yewmpax
MHO2000pa3us U HPOUCXOHCOeHUs KYAbmypuvlXx pacmeHuti. (OCHOBHBIE METOIbI  CEJEKIINU:
rudpuan3aIys, UCKYCCTBEHHBIH OTOOP.

buorexnonorus, ee TOCTUKEHUS, IEPCIIEKTUBBI PAa3BUTHSI. DTUUECKHUE aCIIEKThl PA3BUTHUS HEKOTOPBIX
HCCIEA0BaHUN B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

Hemoncmpayuu

MHoroo6pa3ue opraHu3MoB

OOmeH BelIecTB U MpeBpaleHus sHepruu B kietkedorocunTes

Jlenenue kineTku (MUTO3, Meii03) CriocoOsl 6ecroyioro pa3MHoKeHusI I [0JI0BBIE KISTKH
OmionoTBOpEHNE Y paCTeHHUI U KUBOTHBIX IHIMBUyabHOE pa3BUTHE OpraHu3imMa MoHorubpuaHoe
ckpenuBanue urnbpuaHoe ckpemrBaHne

[Tepexpect xpomocom Henonnoe nomunupoBanneClienieHHOE HAaclIeI0BaHUE

Hacnenosanue, crieriennoe ¢ moioMmHaciaeacTBeHHbIE 00I€3HU YeIIOBEKa

Bnusiane ankoronusma, HApKOMaHUM, KYpeHHS Ha HacJIeACTBEHHOCTh MyTanuu

MoaudukarmonHass I3MEHIYUBOCTh

[{enTpbl MHOTOOOpA3uUs ¥ MPOUCXOKACHUS KYIbTYPHBIX pacTeHuicKyccTBEHHBINH 0TOOD
I'ubpunuzanus

HccnenoBanus B 001aCcTH OMOTEXHOJIOTHH

Jlabopamopmuvie u npakmuueckue padoomaol

CocrapneHne NpoCTENIINX CXeM CKpelIuBaHusPeneHne 31eMEeHTapHbIX TeHETUYECKUX 3a1au

BrisBII€HHE HCTOYHHKOB MYTAarcHoB B Oprn(anmeﬁ cpeae (KOCBGHHO) N OINCHKa BO3MOXHBIX
MMOCJISICTBUMHUX BIUSHUS Ha OpraHu3m

BU/I (20 yac)

Hctopus 3BOMIOLMOHHBIX Ulel. 3nauenue pabom K.Jlunues, yuenus JK.b.Jlamapka, 3BOTOIUOHHON

teopun Y. JlapBuHa. Ponp  3BONMIOLMOHHOW  Teopun B (GOPMUPOBAHUM  COBPEMEHHOI
€CTECTBEHHOHAyYHOW KapTHHbI Mupa. Bun, ero kpurepuu. [lomynsauus - cTpykTypHas eAMHMLIA BUAA,
€IMHMIIa DBOJIONUHU. J[BIKyIMe CHJIBI 3BOJIIOLIMM, WX BIUSHUE Ha TE€HOPOH] MOMYJISIUH.
Cunmemuueckas meopus 36onoyuu. Pe3ynprarsl sBomonuu. CoxpaHeHHe MHOTooOpasusi BUIOB Kak
OCHOBa YCTOWYMBOTrO pa3zButus 6uochepsl. [IpudnHbl BBIMUpaHUs BUJIOB. buonocuueckuil npoepecc u
buonozuueckul peepecc.



['unore3bl mpoucxoxkaeHuss Ku3HU. OTIWYUTENbHbIE TNPU3HAKK JKUBOTO. YCIOXKHEHHE IKUBBIX
OpraHu3MOB Ha 3emiie B IIPOLIECCE HBOIOLMH. [ MIIOTE3bI MPOUCXOXKICHHS YenoBeKa. Jloka3aTenbcTBa
pOJICTBA 4YEJIOBEKA C MIICKONMTAIOIIMMU JKUBOTHBIMHU. OBOJIIOLMS 4eloBeKa. [Ipoucxoocoenue
uenoeeuecKux pac.

Jemoncmpayuu

Kpurepuu Buna

[Tomymsius — CTpyKTypHasi €IUHULA BUJIA, €AUHUIIA SBOJIIOLNH JBIKYIIIUE CUITBI SBOJIOINH

Bo3nukHOBeHHE W MHOrooOpasue mnpucnocoOneHuil y opranu3moB OOpa3oBaHHE HOBBIX BHJOB B
pupoe

OBOIOIUS PACTUTEIBLHOTO MUPADBOJIIOLMS )KUBOTHOI'O MUupa Penkue n ucuesaromuye Bubl

@DopMbI COXPaHHOCTH UCKOMAEMbIX PACTEHUI U JKUBOTHBIX /|BIKYIIIUE CUITBI aHTPOIIOTeHEe3a

[Ipoucxoxnenue yenoBeka [IponcxoxaeHne 4eI0BEUECKUX pac

JlaGopaTropHble U MPpaKTH4YEeCKHEe PA0OTHI

Nzyuenne Mop(hoIOrn4eckoro KpuTepus BUAA Ha JKUBBIX PACTCHHAX HIIM TepOapHBIX MarepHajiax
BeIsiBNIeHHE N3MEHUMBOCTH Y OCOO€ OJJTHOTO BUAA
BrrsiBiieHre nprucnoco0IeHui Y OpraHu3MOB K cpejie OOMTaHus

SKOCHUCTEMEI (11 yac)

Dxonornueckue (hakTophl, X 3HAUCHHUE B )KMU3HU OPTraHu3MOB. buonocuyeckue pummoi. MexBUTOBbIE
OTHOILIECHHUS: Tapa3uTHU3M, XUIIHUYECTBO, KOHKypeHIus, cuMOMO3. BupoBasg u mnpocTpaHCTBEHHAs
CTpyKTypa »dKocucTeMm. IlumieBble CBsI3uM, KpPYyroBOpPOT BEIIECTB M IMPEBpAILICHHUS HSHEPTrUU B
skocucTemMax. IIpUYMHBI yCTOWYMBOCTH M CMEHBI JKOCHUCTeM. VICKyCCTBEHHBIE COOOIIECTBA —
arpodKOCUCTEMBI.

buocdepa — rnmobanpHas skocucrema. Yuenme B. M. Bepnaackoro o Oumocdepe. Ponb xuBBIX
opranu3smMoB B Ouoctepe. buomacca. buonoeuueckuii kpysoeopom (ma npumepe Kpyeosopoma
yenepooa). Ieonoyus duocgepwvi. I'mobanbHbIe SKOJOTUYECKHE MPOOJIEMBI M IYTH HX pEIICHUS.
[locnencTBus AeSATENBHOCTH 4YENIOBEKa B OKpyskarwomen cpeae. [IpaBuna moBeneHus B NPUPOAHOU
cpene.

Jemoncmpayuu
ODKOJIOTHYECKHUE (1)aKTOpI)I U UX BIUSAHUEC HA OpFaHI/ISMBIBI/IOJ'IOFI/ILIGCKI/Ie PUTMBI
MG)KBI/II[OBI)IG OTHOIOCHHA: TIapa3suTU3M, XHUIIHHUYCCTBO, KOHKYPCHIUA, cuMOHO03 HPYCHOCTI)
pacTUTENLHOTO cO00IIecTBa
[TumeBble enu U ceTu DKOIOTHYECKasi TUpaMuia
KpyroBoport BelecTs U MpeBpalieHus 3HEPTUU B SKOCUCTEMEDKOCUCTEMA
Arposkocucremabuocdepa
Kpyrosoport yriepona B 6uochepebuopasznoodpasue
['moGanbpHBIE YKOTOTHIECKUE TTPOOITIEMBI
[TocnencTus AesATeNbHOCTH YEJIOBEKA B OKpYyKaroleil cpenebuocdepa u yenoBek
3anoBeTHUKH U 3aKa3HUKU Poccuu

JlabGopaTropHble U MPpaKTHYECKHE PA0OThI
BrisBieHME aHTPONOTE€HHBIX H3MEHEHUM B 3KOcHCTeMaxX CBOeld MecTHOCTH COCTaBIIEHHE CXEM
repeiauM BELECTB U dHepruu (1enei nutanus) Pemenue skogornyeckux 3aaad



AHanmM3 W OIIEHKAa IOCJEACTBUH COOCTBEHHOW MACSITEIBHOCTH B OKpYKAIOLIEH cpefe, To0anbHBIX
AKOJIOTUYECKHUX MPOOJIEM U yTeH UX PEIICHUS

3aknmrouenue — 1 yac  Peseps -2 vaca



o0opynoBanusi «Touku pocray)

KanenngapHo — remaruyeckoe mianupoanue 10 kiaace
Pabouee kajieHJIapHO-TeMATHYECKOE NMJIAHUPOBAHUE
no omosiorun 10 Kjace ( ¢ HCHOJIb30BaHHEM

Ne | Haspanue pazaesia, TeMbl YpoKa DJieMeHTHhI 00513aTeJILHOTO DopMbI U IIpakTHyeckas 4acTb NPOrpaMMbl
n/n MHHHMMYMa 00pa30BaHus cpeacrsa
IIporno3upyemsbrii pesyabrat 3YH KOHTPOJIst
1. | BUOJIOI'usI KAK HAYKA. OnpenensaTs MECTO
METO/bl HAYYHOI'O npeamera JleMoHCcTpanuu: Tabauibia Mojenn «MeTo bl
IMMO3HAHUSA (3) B CHCTEME TMIO3HAHHUSI JKUBOH
[MpenmeT u 3amaun 001l OHOIOTHH. €CTECTBEHHBIX IPUPOJBDY
MeTtonbl U3yYeHus KUBOM MPUPOIBI. HAyK, METOABI
Kpatkas uctopus pa3BuTHsl OMOJIOTHH | HCCIIEOBAHUS B
OMOJIOTHH; BKJIAJl YYCHBIX (OCHOBHBIC
OTKPHITHSI) B Pa3BUTHH OMOJIOTHH Ha
Pa3HbIX 3TAINax €€ CTaHOBJICHUS.
2. CymiHOCTh KM3HU U CBOMCTBA Ompenenenre MOHITHIO KU3Hb,
>KHUBOTO. MEPEUYUCIIATh YPOBHU OpraHU3aluU JdemMoHcTpanum:
*uBoH Matepun. OCHOBHBIE CBOWCTBA TaOJIMIBI M MOJIENH
’KHUBOTO. «YPOBHU OpPraHU3aAUMKUBON TIPUPOJIBD)
3. | YpoBHHM opraHuzaiuu >KHBOU OOBACHATH YPOBHHU OpPTaHU3AIIIH Tect BriaBrKeHNE THITOTERHI,
Marepuu. MeToasl TO3HAHUS ’KMBOW MaTepuu, poib Ouonornueckux | Nel « BHOIOrMA  [M3MepeHHe  KOHIIEHTpAlMM  KHCIOPOAa  BO
>KHUBOTO. TEOpUi, UJEH U TUIOTE3 B KaK HayKa. BJIBIXa€MOM, BBIJIBIXaEMOM BO3/IyXe€.
(hopMUpOBaHUU €CTECTBEHHOHAYYHOU Metoasbl JlaTunk Kucmopoaa
KapTUHEI MHpA. HAYYHOT' 0

MMO3HAHUSNA»




KJUIETKA (11 4ac)

PasButne 3HaHWUU O KIIETKE.
Knerounas teopus. Ponp knerounoit
TEOPUHU B CTAHOBJICHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MUpA.

OOBICHITH OCHOBHEIE
TIOJIOKCHHS KIIETOYHOM

TEOPHH, PO KICTOYHOU TCOPHH
B (opMupOBaHUH
€CTeCTBEHHOHAYTHOI KapTHHBI
MUpa.

«CpaBHeHHe CTpOeHUs!
pacTeHuii ¥ JKUBOTHBIX)

KJIETOK




Ypoxk wu3yyeHMsi M TEPBUYHOIO
3aKpenieHust 3SHAHUM

XHUMHYECKHM cOCTaB KJIETKHU. Poib
HEOPraHWYECKUX U OPTraHUYECKUX
BEILIECTB B KJIETKE U OPTaHU3Me
yenoBeka. Heopranmueckue BeliecTsa
KJIETKU

XapakTepu3oBaTh
MOJIEKYJISIPHBIA YPOBEHb,
HEOPraHUYECKUe
BEILIECTBA, UX
OMOJIOTHYECKOE
3HAYCHHE.

OpraHnueckue BenecTBa KICTKH. YMeTh OOBSCHATH JdemoncTpanum:
Jlunuiel. COCTaB U CTPOCHHUE TaOJUIIBI
JTUNUAOB. 3HATH (PYHKIIMH JIUTTH/IOB,
MIPUBOJUTH IPHUMEPHI.
Opranudeckne BeIIECTBA  KIETKH. | 3HATh XapaKTEPUCTUKY JdeMoHcTpanmnu:

VYrneBoasl. buonoruueckue
noauMepsl — Oenku  OcobeHHOCTH
CTPOCHUS YIJIEBOJIOB M OEJIKOB.

YTJIIEBOJOB H
0eJIKOB, BXOSIIINX

B COCTaB

JKUBBIX OPTaHU3MOB,
X QyHKINU.
IIpuBoauTH IPpUMEPHI

TAaOJINIBI Y MOJEIN
«CTpoeHHEe MOJIEKYIIBIOCITKAY

OpFaHquCKHe BC€IIECTBA KIICTKH.
buonornueckue MOJIUMCPBI —
HYKJICMHOBBIC KHUCJIOTHI.

3HaTh 0COOEHHOCTH

CTPOCHHS U

(hyHKIIMOHUPOBAHWS
HYKJIEUHOBBIX KHUCJIOT. BBIIEIsITh
pa3anuns B CTPOSHUM U (PYHKITUAX

JdemoHcTpanuu:

TaOJIALIBI A MO

«Ctpoenne  momekynsl JJHK»,«Ctpoenne
Moutekynsl PHK»

JHK u PHK.
Snepusie knetkn. CTpoeHue 3HaTh 0COOEHHOCTH JleMOHCTpaUn:
JYKapUOTHYECKOH KiIeTKH. OCHOBHBIE | CTPOCHUS U TabIUIIBI U MOjenu
YacTH W OPTAHOMIBI KIIETKH, UX (hyHKIIMOHUPOBAHWS «Ctpoenue KIIETKUY,
bynkuun OPraHOUJIOB KJICTKH. PacKpbIBaTh «Ctpoenne KJIETOKIIPOKAPHOT U

B3aMMOCBS3b CTPOEHHS U (PYHKIUH
OpraHOUJIOB.

aykapruoT», «HadawaeHne Ki1eTok pacTeHui u

KUBOTHBIX IO MUKPOCKOIIOM HA rOTOBBIX
MHUKpoIpenmapaTax 1 UXOIMUuCaHue»




10.

Knerounoe  simpo.
(yHKIUH XPOMOCOM.

Crpoenne u

OmnuceiBaTh CTPOCHHUE SIIpa yKapHoOT,
MEePEeYHCIATh GYHKUUN CTPYKTYPHBIX
KOMIIOHEHTOB A1pa, XapaKTepHU30BaTh
CTPOEHHE U COCTaB XpOMAaTHHA

JdemoHcTpaumuu:
TaOJIUIIBI A MOJCIHU
«CTtpoeHue BHUpYCa»,
«XPpOMOCOMBI»,
«XapakTepucTUKareHa»

11.

3HaTh 0COOEHHOCTH

Hosnepubie kneTku. CTpoeHue u JleMOHCTpALHH:
(yHKIMU IPOKAPUOTUIECKOM KIETKH. | CTPOCHHS TaGIUIIBI U Mojenu
IIPOKapHOTHICCKOH «Ctpoenue KIIETKN,
KJICTKH, HAa3bIBATh 4YaCTH KJICTOK «CTpoeHHe KJIETOKIIPOKApHOT U
9YKapHOT»

12. | Peanu3zauns HACJIEJCTBEHHON | 3HaThb OCOOEHHOCTH peaau3aliu JleMOHCTpALHH:
uHpOpMaM B KIeTke.  ['eH | HaciencTBeHHOW WHGpOpPMaLH B TaGIHIIbI U MOIenH
I'eneTnueckuit KOJ. YBoeHue | KieTke «XPOMOCOMED,
monexyibl JIHK . «XapaKTepUCTUKA FEHa

13. | Hexserounslie OpMBI KU3HU. 3HaTh 0COOEHHOCTHU CTPOCHUS BUPYCOB, JleMOHCTpALHH:

Bupycsl. Mepsl npodunakTuku XapaKTepH30BaTh ITAITbI TaGIHIIbI M MOJIENH
pacipoCTpaHEHHsI BUPYCHBIX MIPOHUKHOBEHHUS BUPYCa B KIETKY. «CTpOeHHe BHPYCa»
3a0onieBanuii. [IpodunakTrka OOBSACHATH CYITHOCTh BO3/ICHCTBHS

CIINda. BHPYCOB Ha KIIETKY

14. | KoHTpos1bHO-00001AI0INH YPOK 11O 3HaTh 0COOEHHOCTH CTPOCHHUS KIIETOK Tect

teme «CTpoeHHe U QYHKIMH KIETKW» | IPOKapUOT, 3yKapHoT, QYHKINU Ne 2 «CTpoeHue u
OPraHOHIOB byHxunu
KJIETKID)
15. | OPrAHM3M (20 4ac) 3HaATh OmpeneicHUE MOHATHS /leMoHCcTpanum:
OpTaHu3M, YMETb OOBICHATH TaOTHUITBI U MOAEIH




Opranmsm — eIUHOE IETI0e.
MHoroo0pa3ue opraHiu3MOB.

0COOEHHOCTH CTPOCHHUSI KIIETKH
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB

«MHoroo6pasue opraHu3mMoBy, «OOMEHBEILECTB
W TIPEBpaIICHUS
SHEPTHH B KIICTKE»

16. | OOMeH BemiecTB W TpEBpAlICHUE | YMETh O0BSICHATH, YTO TAKOES Ip/p «Briaenenne yraeKucaoro raza i TerioThl
SHEPTUM  —  CBOWCTBO  JKUBBIX | QCCUMMJIALUS U JTUCCUMMIISLIMS JIPOXKKEBBIMU KIIETKaMU IIPU OPOKEHUN
OpTaHU3MOB. DHEPreTuYeckuii oOMeH | 3HaThb OCHOBHBIE JTAIlbI Jatunk Temneparypsl, pH

SHEPTeTHUECKOT0 OOMEHa B KIIETKE.
CoOupaloT ycTaHOBKY, paboTaloT ¢
JaTINKaMH, 00pabaThIBAlOT
17. | Inactuyeckuii oo6MeH. DOTOCUHTE3. XapakTepucTuka (OTOCHHTE3a, JemoncTpanus onbiTal a3oBbie 3¢ ekt
€ro 3TanoB, 0COOEHHOCTH XEMOCHHTE3a ¢dorocuHTE3A.
[oxasarb BBIACIECHHUE KUCIOPOJA U JaTunku kuciaopoaa, pH
HOTJIOIIEHHE YTIIEKUCIIOTO ra3a npu
doTtocunTe3E
18. | Pa3mHOXeHHE — CBOWCTBO 3HaTh CrIOCOOBI JeMoHcTpanuu:
oprau3MmoB. JleneHue KIeTKH. MUTO3 | pasMHOXKEHHSI TabIULIBl ¥ MOJEIN

OpIaHU3MOB, «Cnoco6b1 6ecr0I0ropa3sMHOKEHH»

XapaKTepu30BaTh JI\p Ne3

Oecroiioe pa3MHOXKEHHE MUTO3 «HccnenoBanue pa3MuTO3a HA
MHKpoOIpenaparte KJIeTOK KOHYUKA KOPHS»
Muxkpockon, HaGop MUKponpenapar
0B, Ha0Op ISIMpenapupoOBaHU s

IY. CyYIMHOCTE OECIION0I0 1

Pasmuosxkenne 0ecronoe M I10JI0BOE

MIOJIOBOT'O PA3MHOKCHUA,
OINIOJOTBOPCHUS, UX
3HA4YCHHUC.

JdemoHcTpanuu:

Ta0JIUIBI ¥ MOJICIH

«/leneHue KIETKW»,

«IlonoBBIE KIIETKWY,

«O1I010TBOPEHHE Y PACTCHUN M YKUBOTHBIX)




20. | O6pasoBanue MOJIOBBIE KJIETOK. | 3HATh (a3bl Meio03a, [p/p «IloBeneHUEXPOMOCOM ITPH
Meiios. PackpriBath MEHOTHYECKOM JCIICHUH BKJIETKAX PACTCHHI
OHMOJIOTHYECKOES Mukpockon, Ha6op
3Ha4YeHHE Meio3a. MHKpOIpenapaToB, HaGopAIs
IIpuroraBnuBatoT NpenapupoBanus
BpPEMCHHBIC
MUKpOTIpenapaTsl,
M3YYal0T UX O]
MUKPOCKOIIOM,
00pabaThIBaIOT
pe3yIbTaThl
HaOJIIOICHUI
21 | OmtomoTBOpEHME CyIHOCTH OTUIOZ0TBOPEHUSI, ETO JeMoHcTpanuu:

3HaueHue. MeXaHu3M JIBOMHOTO

TaOJINIBI ¥ MOIEIN




OIJIOJIOTBOPEHHS Y IIBETKOBBIX
pacTeHuit

«ITonoBbIe KIIETKWY,
«O1mI010TBOPECHHE Y PACTCHUHA U JKHBOTHBIX),
«®Da3el Meno3a»

22. | UaauBunyanbHOE pa3BHTHE OOBACHATH MPOIIECC PA3BUTHUS JdemoHcTpanum:
opranu3ma (OHTOTEHE3). JKUBBIX OPTaHU3MOB KaK TaONHUIBI U MOAEIU
OMOpHOHABHEIH ITEPHOT Pa3BUTHS. pe3ynbTaT pean3anin «aauBuAyaIbHOE pa3BUTHE OPTaHU3MA))
HacCJIeICTBCHHOU
nHPOPMALIUH.
23. | OHTOreHe3 uenoBeKa. Ha3eiBaTh nepHoaBEI OHTOrEHE3A, Tect Ne3 JemoncTpanun:
PenponykTrBHOE 300pOBBE OITHCHIBATh MPOIIECC IMOPHOTEHE3a, «PasMHOKeHHe M | TaOIUIBI U MOIETH
TTocneacTBus BIUSHUS aJIKOTOJIS, CPaBHHBATH 3aPOIBIIIH YEIIOBEKA 1 pasBuTHe «aauBuIYyaIpHOE pa3BUTHE OPTaHU3MA
HHUKOTHHA, HAPKOTUYECCKUX BCIIECCTB ApPYyrux MIIEKONUTAIOMINX U OCJIaTh OpPraHu3MoB»
Ha pa3BHUTHE 3apObIIIA YETIOBEKa. BBIBO/IbI HA OCHOBE CpaBHEHMS
OOBACHATH OTPUIIATENFHOE BIUSHIE
AJIKOIr'oJjisi, HHKOTHHA 1 HapKOTI/I‘ICCKI/IX
CPEJICTB Ha Pa3BUTHE 3apObIIIa
YCJI0BCKA, BJIIMSIHUC MYTaFCHOB Ha
OpraHu3M
24. | TeHeTHKa — HayKa O 3aKOHOMEPHOCTAX | 3HATH CYIIHOCTh 3aKOHOMEPHOCTEH
HACJIEACTBEHHOCTH U U3MEHUYHMBOCTH. HACJIeIOBAHUS, YCTAaHOBIICHHBIE
I"."Menaenab — OCHOBOIIOJIOKHHUK I" Mennenem. OOBICHATE 3HAUYCHNE
T€HETUKU. THOPHUIOIIOTHYECKOTO METO/1a H3yUSHHS
HaCIEeICTBEHHOCTH
25. | 3aKOHOMEPHOCTH HacCJICAOBaHUS. XapakTepucTHKa 3aKOHOB JdemoHcTpanum:
Momnorubpunnoe ckpenuBanue. | u 1l | Mennens. 3HaTh U yMeTh TAOJHIBI ¥ MOAEIN
3aKkoHbI I .MeHnnens. MIPUMEHSATH OCHOBHBIEC TOHITHS «MOHOTHOPHUTHOECKPEIIUBAHUEY,
TEHETUKH, PEIaTh «HenosnHoe TOMUHUPOBAHUEY
FCHETHYCCKUE 3a/1a91 IT/P Nel «CocTaBJjieHHe MPOCTEHINHUX CXeM
CKpeluBaAHN»
26. | JIuruOpuaHOE CKpEIHBaHHUE. CymHocTh JeMoHCcTpanuu:
Il 3axon I.MeHnnens. JTUTAOPUTHOTO TaONHUIBI U MOAEIU
AHanu3upyroniee CKpelBaHue. ckpenmuBanus. DopMyIUpPOBaTh 3aKOH «/IurubpumHoe




HE3aBHCHMOTO HacienoBanus. Ha3eiBaTh
YCJIOBHS 3aKOHA HE3aBHUCUMOIO
HacnenoBaHus. COCTaBISTh CXEMBI
JUTHOPHUIHOTO CKpEIUBaHN,
aHAJIN3UPOBATH HX.

YMeTb pelats 3aja4y 10 TEME.

CKpCUINBAHUCH

/P Ne2 «PemennessieMeHTAPHBIX
reHeTHYeCKHUX 3a1a4»

27. | XpoMoCOMHast TEOpHSI DopMyIHUPOBATH 3aKOH CLEIUIEHHOTO JeMoHcTpanuu:
HacneacTBeHHOCTH. CIieTIeHHOe HacnenoBanus T. Moprana. OObsCHSTD TaOIULIbl ¥ MOJEIIN
HacJIeI0BaHNE F€HOB [IPUYMHY HapyLIeHUs CUEIUICHUS, «IIepekpect XpoMOCOM»,
OMoJIOrNUecKoe 3HAUCHHUE TIePEKPecTa «CrenyieHHOe HaclleI0BaHUE»
XpOMOCOM.
28. | CoBpeMeHHbIC MPECTABICHHSI O T€HE | 3HATh ONPEACICHNUE MOHATHS TCHOM JdeMoHcTpanuu:
Y TEHOME MIPUBOAUTH NPHUMEPHI B3aUMOJACHCTBUSA TAaOIULIBl ¥ MOJEIN
I'CHOB «HacnenoBanue, CLEIIEHHOE C TTOJIOM»
II/P Ne3 «PenienunesieMeHTAPHBIX
reHeTHYeCKHX 3a/1a4»
29. | I'enetuka  mona. CremieHHoe ¢ | OOBSICHATD MEXaHH3M II/P Ne4 «OnpenesieHHereHOTHIIA
MOJIOM HacJIeJOBaHHE. TeHETUYECKOTO ONpeNeIeHNs TUIO0BOMYIIKH AP030(UIIBI 110
1oJia, MPUBOUTH IPUMEPHI (peHoTHIY»
MEXaHU3MOB ONpeACICHHs 10Ja. Mukpockor, HaboOpMUKPONpenapaToB
OOBSACHATH TPUUUHBI
COOTHOIIIeHUS TI0JIoB 1:1,
MEXaHU3MbI HACJICAOBaHU
reMoQUINH U JaTbTOHU3MA.
AHaMM3UpOBaTh POJIOCTIOBHEIE.
Pemats npocreiiiive 3agaun Ha
CIIETNIEHHOE HacJIeIOBaHHeE.
30. | HaciexcrBennas (reHOTUIIMYECKAs) HazpiBaTh 1 onpeensiTh pa3nnyHbIe JeMoHcTpanmu:
Y HEHACJIeJICTBEHHAsT M3MEHYMBOCTb. | BUJIbI H3MEHUHUBOCTH, OOBSICHATH TaOJIMIBI ¥ MOJIEIH
OcCHOBHBIE 3aKOHOMEPHOCTH MeXaHU3M BO3HUKHOBEHUS Pa3IMIHBIX «MyTanum»
M3MEHYUBOCTH BUJIOB I3MEHYHBOCTH.
3HaTh CYITHOCTH
MyTaLMOHHOMN
HU3MEHUYUBOCTH, BBISIBIIATh
MPUYMHBI MyTalldi
31. | T'enetnka M 340POBBE YEIIOBEKA.. Ha3zpiBaTh OCHOBHBIE IPUUMHBI JemoncTpanumn:




3HayeHnEe TeHETUKH I MEIUIIAHEL.

HACJIEACTBEHHBIX 3a00JI€BaHUI

Tect Ned «OcHOBBI

TaOIUIBI U MOJEIU

HacnencrBennsie 607€3HN 4eTIOBEKa, | YEIOBEKA, METOBI JOPOAOBOM TeHETUKI) «HacnencreeHHble 601€3H YETI0BEKaY,
UX IPUYUHBI U IPOPUIAKTHKA. JUAarHOCTHKH, OOBSICHATh ONTACHOCTb «BnusHEE ankoronu3Ma, HApKOMaHUH, KypeHUs Ha
BnusiHue MyTareHoB Ha OpraHu3M OJIM3KOPOJICTBEHHBIX OPaKOB. HaCJICICTBEHHOCThY
YeJI0BEKA. OOBACHSTH BINSHIE MyTareHOB Ha
3II0POBbE YEJIOBEKA, BBIABITD
HUCTOYHUKHU MYTareHOB B OKPY>KaroLIeH
cpene (KOCBEHHO)
32. | 'eneTnka — TeOpETHYCCKAs OCHOBA 3HATh LECHTPBI JeMoHcTpanuu:
cenekiun.  Cenexnus.  OCHOBHBIE | MHOTOOOpas3us TaOIULIbl ¥ MOJEIN
METO/BI U JOCTIDKEHUS CEIEKINU MIPOUCXOKICHUS «leHTpBI MHOTO00OPA3Hs UITPOUCXOKICHHS
KYJbTYPHBIX PACTCHUH, KYJIbTYPHBIX pacTeHHit»,«ICKycCTBEHHBINH 0TOODY,
YMETb OOBICHSTH 3aKOH «'ubpuam3anms»
TOMOJIOTHYECKHX PSIOB
HACJIEICTBEHHON
HW3MEHYUBOCTH
33. HazbiBaTh JeMoHcTpanuu:
buotexnonorus, ee OCTHKEHUS, OCHOBHBIE METOJBI TaOJUIIBI I Y ()1 () 3
NEPCIIEKTUBBI PA3BUTHS. JTHIECKUE CEJIeKIIMN PacTCHHH, «HccnenoBanus BOOJIACTH
ACIEKTHI Pa3BUTHUS HEKOTOPBIX JKUBOTHBIX U OMOTEXHOIOTUI
UCCIIeIOBaHNI B OMOTEXHOJIOTHH MHKPOOPIaHH3MOB, IOHATHE
CYIIIHOCTb OMOTEXHOJIOTHH
34. | KoHTpoJIbHO-0000MIAIOIIHIA YPOK 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH TectNeS
o TemMe HACJIE/ICTBEHHOCTH U U3MEHYMBOCTH, «3aKOHOMEPHOCT
«3aKOHOMEPHOCTH HACJIEACTBEHHOCTH | OCHOBHBIE METOJBI M JJOCTHKEHHUS "
¥ U3MeH4MBOCTH. CeeKIus» COBPEMEHHOH CeIeKINU HACJIEICTBEHHOCT
uu

HU3MEHYHUBOCTH»




C HCIOJIL30BAHUEM 000

HNPUJIOKEHHUE
TemaTn4yeckoe niIaHupoBanue yueOHoro marepuaJja B 10 kiacce

pya0oBaHus HeHTpa «Touka

DOCTA»

Ne Tema Coneprxanne IleneBas Koi- OCHOBHBIE BHIBI Hcnonp3oBanne 000pyI0BaHUS
n/m YCTaHOBKa ypoKa | BO | AEATEIBHOCTH 00YdYarOIIUXCS
4acoB Ha ypOKe/BHEYPOYHOM
3aHATHU
Pa3nen 1. Buosiorusi kak Hayka. MeToabl Hay4yHoro no3nanus (1 yac)
1 | YpoBHH [Ipaktuueckoe npumenenue | @opmupoBaHue 1 | BbLaBuxeHUE TUNIOTE3H, JaTuuk kucinopona
OpraHu3aIvu 0O0IIeHayYHBIX METOIOB B HaBBIKOB H3MepeHne KOHICHTPaluU
KUBOM  Marepuu. | OMOJIOTHYECKUX MIPAaKTHYECKOTO KHCJIOPOZA BO BJIBIXaEMOM,
Mertos HCCIIEJOBAHMSAX. HCTIONIB30BAHMSA BBIJIBIXa€MOM BO3JyX€
O6uonoruu. HayY4HBIX
METO/IOB
HCCIICIOBAHMS
Pa3nen 3. Opranusm (5 yacos)
2 | DOHepretuueckwuii Ip/p Joxazatp 1 Co0uparoT yCTaHOBKY, Jartuuk remneparypsl, pH
0OMEH B KJIETKE. «Bpinenenne yriekucioro BBIJICTICHUE paboTaroT ¢ JaTYUKaMH,
raza M TeIuIOThI YIJIEKUCIIOTO ra3a 00pabaThIBaIOT PE3yNIbTATHI
APOXKKEBBIMU KIICTKaMU U TCIUIOTHI IIPpU OIlbITa
Ipu OPOKESHUN CIIUPTOBOM
OpoXkeHUU
3 | Inacruueckuit I'azoBEIe 3 PeKTI Hoxa3zatb 1 | HabGmogaror JHatuuku kucnopona, pH
0oOMeH. ¢dorocuHTE3A. BBIJICIICHUE JIEMOHCTPALIMOHHBIN OIIBIT,
dotocunTes. KHCJIOPOZA U 3apHCOBBIBAIOT CXEMY
TIOTJIOIIECHHE YCTaHOBKH, (PUKCUPYIOT X0
YIJIEKUCIIOTO ra3a Y Pe3yJIbTAThI ONbITA
npu GoTocuHTE3E
4 | Muro3 Ip/p Omnwucats 1 | HpurorasmuBator BpeMeHHBIe | Mukpockomn, HaOOp MUKPOIIpEnapaTos,
«IloBeneHne XxpoMOCOM IIpU | U3MEHEHUS MMKPOIIPENapaThl, U3y4aroT Habop I IpenapupoOBaHUs
MHTOTHYCCKOM JICJICHHUH B XpOMOCOMHOT'O HX IO MUKPOCKOIIOM,
KJIETKaX pacTeHUI» amnmapara Ipu 00pabaTbIBalOT PE3yNbTATHI
MHTO3€ HaOJII0ICHUH
5 | Meiio3 Ip/p Omnwucathb 1 | HpurorasmmBator BpeMeHHBIE | MuKpOCKOM, HAOOP MUKPOIIPENapaToB,
«IloBeneHne XxpoMOCOM IIpU | U3MEHEHUS MMKPOIIPENapaThl, U3y4aroT Habop I IpenapupoOBaHUs
MEHOTHYECKOM JICJICHHUH B XPOMOCOMHOT'O HX T0/1 MUKPOCKOIIOM,
KJIETKaX PacTEHHI» anmapara Inpu 00pabaThIBaIOT PE3yNIbTATHI
Mero3e HaOIIOAeHUH
6 | XpomocomHoe Ip/p Hayuautscs 1 | H3ydaroT moa MUKPOCKOIIOM Muxkpockorr, Habop MUKPOTIPETIapaToB,
orpezeneHue «OmnpeneneHne reHoTuIa pacrio3HaBartb TIOCTOSIHHBIE
noJna. IUTOJJOBOW MYIIIKH (eHOTHIIIECKHE MHKPOIIPETaparsl,
Ipo30GuIiIel Mo GEHOTUITY» | MPU3HAKK Ha paboTaroT ¢ U300pAKCHHUSIMH,
HaTypadbHBIX 00pabaThIBAIOT PE3YIbTATHI




npernaparax u
OIIpeNeNATh
BO3MOXHBIE
TCHOTHIIBI
OpraHu3ma 1o
ero heHOTUITY

HaOJIONEHUH




11 KUIACC
YYEBHO -METOANMYECKOE OBECIIEYEHUE ITPOI'PAMMBI

Pabouast nporpamMma opreHTHpOBaHA Ha UCIIOJIB30BaHNE YUeOHUKA!
Oomast 6uosiorus. ba3zoBbiit ypoBeHb: yueo, as 11 k. obrieoOpasoBarenbhbix yupexaenuii / B.M. Cusornasos, .b. Aradonoga, E.T. 3axapoga. - M.:
Hpoda, 2021. .;
METOAMYECKHUX MOCOOUH JIJIs yUUTETIS:
- Koznosa T.A. O6mas 6uonorus. bazoBsiit ypoBens. 11 kimace: meroanyeckoe, nocodue k yueonuky B.M. Cusornazosa, 1.b.
AradonoBoii, E.T. 3axapoBoit «O6mas 6uonorus. ba3ossiit ypoBern». - M.:JIpoda, 2006. -140 c.;
- IIporpammsl 1uis o6meoOpazoBaTenbHbIX yupexaenuit. [Ipupogosenenue. 5 kiace. buonorus. 6-11 knaccer. - M.: Ipoda
JIOTIOJTHUTEIHHOM JTUTEPATYPHI TS yUUTEIS:
®pocun B.H., Cusornazos B.1. roroBuMcs K €JMHOMY TOCYAapCTBEHHOMY 3k3aMeny. OOmias 6uosorus. — M. : JIpoga, 2019r.
. Hnmepnem-pecypcol
Aopeca caiimos ¢ MHTEPHETE http://bio.1september.ru/ - raszera «buonorus» - npuinoxeHue K «1 ceHTs0psi» Www.bio.nature.ru - Hayunbie
HOBOCTH OMosorurt WWW.edios.ru - D#oc - eHTp TUCTaHIIMOHHOTO 00pa30BaHMsI
www.km.ru/education - yueGHbIc MaTepHalIbl M CIIOBapH Ha caiite « Kupuiut u
Medoamii



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

KAJIEHJIAPHO - TEMATUYECKOE INTAHUPOBAHME 11 KJIACC

Ne Tema ypoka ®opMBbI HCPEICTBA KOHTPOJISI TpeGoBanus K ypOBHIO NOATOTOBKH
o0y4aronerocsi
1. PazButue  Ouonoruu B /lasamb onpeodenenus Knouegbim nonamuam. Hazvieameo
JOJJapBUHOBCKUI YUEHBIX U UX BKJIaJ B pa3BUTHE OMOJIIOTUYECKON HAYKH.
nepuol. PaboteiK.JIunnes. O6vsacname poiab OMOJIOTHH B (POPMUPOBAHMMHAYYHOTO
MHPOBO33PEHHUS.
2. DBOMIOIMOHHASTEOPHS WHMBUIyalbHBIEOTBETHI Jlasambo onpeodeenus Ki4eeblM NOHAMUAM.
K.b.JIamapka. Dopmynuposeamsp  3aKOHBI «YIPAKHEHUS U HEYNIPA)KHECHUE

yUaIuxcs

opranoB» u «HacienoBanus 0JIaroNpUsATHBIX TPHU3HAKOBY.
Oovacuamo
€IMHCTBO KUBOU ¥ HEXKUBOU TTPUPO/IBI.




IIpeanocbuiky pa3BUTHSA TEOpUU

Y./lapBuHa.

OposonoHHasTeopus Y./ [apsuHa.

NunuBuayanbHbIEOTBETHI
yqaImxcs

ﬂaeamb onpe()eﬂenuﬂ Knrouesvim nonamuam. Hazvieamo
CCTCCTBCHHOHAYYHBLIC W  COUHUAIIbBHO-3KOHOMHYCCKUC

NPEINOCHIIKI BO3HHUKHOBEHUS yUCHHS

Y./lapBuHa.

Obvacuames  ponb  Ouonornd B (HOPMUPOBAHMM  HAYYHOTO
MHUPOBO33PEHUS. Haxooump uadopmanyio B

Pa3IMIHBbIX HCTOYHHUKAX.

COBPEMEHHOE

NHnuBuyabHbIEOTBETHI
ydalmxcs

/lasamsb onpedenenusn knrouesvim nonamusam. Hazvieameo

OCHOBHBIE  moJIOKeHUs  ydeHusY./lapBuHa o
€CTECTBEHHOM 0TOOpe.

Xapaxmepusosamb CYIIHOCTD

JEUCTBUSUCKYCCTBEHHOTO
oToOopa.

Cpaenugams VICKyCCTBEHHBII 1 €CTECTBEHHBIMOTOOD U denamp 661600
Ha ocHoee cpasneHun. Q0vacHamb BKIAJ HBOJIONUOHHOW TEOPUU B
(opMHPOBaHNE COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTHUHbBI MUpA.

Kpurepuu ucrpykrypa

IBOJIOIMOHHOE YYEHHUE Bun.

UJladoparopnasipabora Ne4

ﬂaeamb onpeOeJleHuﬂ K/1I04€6biM NOHAMUAM.
Xapakmepuzoeamb KpUTCpUH BUIA.

Obocnosvieamp HEOOXOAUMOCTD OINPEIENIEHHs BUAANO COBOKYITHOCTH
KpUTEPUEB.

Cocmaenamb XapakTEPUCTUKY BUIOB C UCIOJIb30Ba-HUEM OCHOBHBIX
KpUTEPUEB




[Tomymsius - CTpyKTypHas equHUIA
BH/1a UIBOJIIOIIUH.

@aKTOPBI IBOIIOLUY.

Zlaeamb onpeOeJleHu;l K/1104€6bIM NROHAMUAM.

Xapakmepuzoeamp:
-[IOMYJISIIIMI0 KaK CTPYKTYPHYIO CIMHHILY BUJIA;
- IONYJALIUI0 KaK CAWHUIY S5BOJIFOIIUU.
Haxooums  wH)OPMAIUIO 0

J1(0)137216:000%05
PA3JINIHBIX

HCTOYHHUKAX HKPUTUYCCKU OLCHUBATD.

EctectBeHHbIl1 0TOOD - IIIaBHASAIBUXKYILAS

JlabopaTopHasi pabora

/lasamv onpedenenun Knoueevim NOHAMUAM.
Ha3zviéams $HaxTOpBI SBOTIOIHH.

Xapaxmepu3zosamp HakTopbl 3BOTIOUUU. O0bACHAMY
npuuuHbl U3MEHS1IEMOCTHU BUJIOB. Boiaenamep
M3MEHYHMBOCTH y 0COOEH OHOTO BUAA.

CHJia 3BOJIOIIHNHA.

CaMOCTOHTeJILHaHpa6OTa

/lasamb onpedenenusn Ko4e6biM NOHAMUAM.
Has3vie6amb npuanHy 60pbOBI 32 CYIIECTBOBAHUE.
Xapaxkmepu3zoeamy:

€CTECTBEHHBIII 0TOOp Kak pe3yibTaT OOphObI 3a
CYIIECTBOBAHHUE;

-hopmbl ectecTBeHHOr0 0T60pa. Cpagnueams NelicTBHE

JBUXKYIIETO M CTAa0MIIM3UPYIOIIETO 0TO0pa u denams
6b1600bl HA OCHOBE CPAGHEHU .




OpraHnu4e€CcKoro Mupa.

NuauBuyanbHbIEOTBETHI
y4aumxcs

9. |AmanTauuu OpraHu3MOB K YCIOBHUSIM JlaGopaTopHasipabora /Jlasambo onpeodenenus Ki4eeblM NOHAMUAM.
oOuTaHus. Xapaxkmepu3zosamo:
[IpucnocoOaeHHOCTh  KaK 3aKOHOMEPHBIN
Pe3yJIbTaT 3BOJIIOIUU; BUbI aJalTallUH.
Oo0vacnamp  B3aMMOCBSI3U
OpPraHU3MOB U OKPYKAIOLIEHCPEIbIL:
MEXaHHU3M  BO3HMKHOBEHHS
MPUCTIOCOOJICHMIA;
OTHOCHTENBbHBIN  XapakTep
MPUCTIOCOOICHUH.
Buiagnams npucnoco0IEHHOCTh OPraHU3MOB KCpene
obutanus.
Onpeodenams OTHOCUTEIBHBIA XapakTep
HMPUCIIOCOOTIEHHOCTH.
10. | BumoobGpa3oBanue. CamocTosTenpHasgpadboTa Jlasamo onpeodenenus Ki4eeblM NOHAMUAM.
Tect Haswvieams criocoObl BUA00OpA30BaHUS U HPUBOOUMD
npumepul.
Onucvieamsb MEXaHU3M OCHOBHBIX MyTEH
BU1000pa30BaHMSL.
11. |CoxpaHeHne MHOrOOOpa3usIBUIOB. /[asamb onpedenenusn Knrwuesvim nouamuam. Illpueooums
CamocrosTensHaspaboTa npumepsl HPOIBETAOLLNX,
Tect BBIMHUPAIOIIUX WM UCUE3HYBIIMX BUIOB PACTCHHUH U
KUBOTHBIX.
Xapaxmepu3zoeamp:
MIPUYMHBI IPOI[BETAHUS WU BBIMUPAHHSI BHJIOB;
YCJIOBHSI COXPAHEHHSI BHUJIOB.
Ananuszuposeams u oyenueamsy MOCIENACTBUS 1€ATEILHOCTU
YyesioBeKa B okpy»katoieit cpene. "Ipocnozuposams
pe3yNbTaThl U3MEHEHU B Onocdepe B CBA3U C USMEHEHHEM
OropazHo0Opa3usi.
12. |doka3aTenbCTBa’BOIIOIUN

/lasamb onpedenenusn Knwuesvim nonamuam. Haxooumo u
cucmemamusuposamsp vHOOPMAITUIO OKOCBEHHBIX U MIPSMBIX
JI0Ka3aTeIbCTBAX DBOJIOIHH.




13.

«OcHOBHEIE 3aKOHOMEPHOCTH
9BOJJIIOIIUHNY.

TecToBast KOHTPOJIbHAS
paboTa B HECKOJIBKHX
BapHaHTax U3 3a/1aHUN
pa3HoOro BU/JIA,
COOTBETCTBYIOIIUX
TpeOOBaHUSM K YPOBHIO
MOJATOTOBKU O0yUaIOIUXCs

MMPOUCXOKJAEHUE )KU3HU HA 3EMJIE

14.

Pa3Butue nipencraBieHud o
MIPOUCXOXKICHUH KU3HU Ha 3emiie.

Ypok u3ydeHuss NEPBUYHOIO
3aKpEIUICHUS] HOBBIX 3HAHUMU.
Jlekuus.

WHauBHTyanbHBICOTBETHI YUaIllUX

/lasamb onpedenenun Kni04e6viM NOHAMUAM.
Onucvieams u aHAIU3UPOEAMb B3IJISIbl YUEHBIX HA
IIPOUCXOXKACHUE XKU3HU.

Xapaxkmepu3oeamp poiib SKCIIEPUMEHTA B Pa3peLICHUN
Hay4HBIX [IPOTUBOPEYNH.




15. [CoBpeMeHHbIE TPEACTABICHUSIO

16.

BO3HHKHOBCHUU KHU3HU.

PasButne >xmu3HU Ha 3emie.

NunuBuayanbHbie
OTBETHI YHAILINXCS

ﬂaeamb onpe()eﬂeuuﬂ Knoueebim nouamusam. Haxooumov u

cucmemamu3upogams MHGOPMAUIONO TPOOIIEME IPOUCXOKIACHUS
KH3HU.

Ananuzuposams u oyenueams padotsl C.Musuiepa u A.W. Onapuna
0 Pa3peUIeHUI0 MPOOIEMbI TPOUCXOXKICHHUS )KU3HH Ha 3eMIIe.

Oo0vsaicnamep: BKJIAA DBOJIIOIMOHHOW TeOopud B (HOpMUPOBAHHUE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOMKAPTUHBI MUPA.

MuauBuyaibHbIE
OTBETHI YUAILIUXCS

ﬂaaamb onpeoeﬂenu;l K1rouegvim nonamusam. Boiaenamep YCPThI

OMOJIOTHYECKOTO Imporpecca uperpecca B JKMBOM npupone
MPOTAKECHUW  DBOJIIOIMHA.

Ycemanaenueamo 63aumocenzo 3aKOHOMepHOCT€I\/'I PasBUTUA

OpTraHu4YeCKOro Mupa Ha 3eMiIe ¢ reoJIOTHYESCKUMU U
KIIMMAaTH4C€CKNUMH (l)aKTopaMI/I.

Ha




MHNPOUCXOXKIEHUE YEJIOBEKA
17. ['unoTe3sl mponcxoxACHUS

ﬂaeamb onpe()eﬂeuuﬂ Knrouesvim nonamuam. Hazvieamo

YeJI0BEKa. HIOJIO’KEHHS THITOTE3MPOUCX OXKICHHSI YETIOBEKA.
CaMOCTOSTENbHAS Xapaxkmepu3oeamp pa3BUTHE B3IJISI0B YYCHBIXHA IPOOIIEMY
paboTa aHTpPOIIOTCHE3A.
Haxooump u cucmemamusuposamvuHpopmayuio

us3 Pa3HbIX HCTOYHHUKOB oo HpO6HeMCHpOI/ICXO)K,HeHI/ISI YCJIOBCKaA.
Ammusupoeamb U oueHueamsp CTCIICHb HAYYHOCTHU U JOCTOBEPHOCTHU
TAIIOTE3 IPOUCXOKACHU YCIIOBCKA.

18. |llomoxenwe uyenoBeka B CHUCTeMeE |YPOK
JKHUBOTHOT' O MI/Ipa. cucreMarulsanuun
u 00001IeHNs

ﬂaeamb onpeOeJleHml K/1I04€6biM NOHAMUAM.
Has3zvieamov MeCTO UeNOBEKAa B CHCTEME KMBOTHOI'O MHpa. Obocnosvieamsp

SHAHWH [IPUHAJUIC)KHOCTh YEIOBEKAa K JKMBOTHOMY MHDPY, HCIIONb3Yys [aHHBIC
Cemunap. CPaBHUTEIBHON aHaTOMHH, SMOPUOJIOTUU U IPYTUX HayK.
WNupuBuyanbHble

OTBECThI yHallluXCs




19.

OBOJIOIMS YEJOBEKA.

NunuBuayanbHbie
OTBETHI yHaIIuXxcs

Ha3zvieams:
CTaJIiH SBOJIIOIUH YEJIOBEKA;
MIPEACTABUTENICH Ka)KJIOM DBOJIOIMOHHOMCTAIUH.
Xapaxmepu3zoeambw:
Oco0eHHOCTH  TPeICTaBUTENCH KaXI0H CTaIMUIBOJIIOIUH YEIOBEeKa C
OUOJIOrMYECKUX U
COIATBLHBIX MO3HIINH;
pOJIb OMOJIOTUYECKHUX U COIUATBHBIX (JaKTOPOB
AHTPONOTECHE3A B JUIUTEIbHONIBOIOLUY JIHOJICH.

20.

Yenoseueckue pachl.

MHauBuyaibHbIE
OTBETHI yUaIINXCs

/lasameo onpeoeneHus Kiioueevlm NOHAMUAM.

Haszvieamey u paznuuamo

YeJI0BEUYECKHE PACHI.

Obvacnams  MexaHU3MbI (POPMUPOBAHUSIPACOBBIX MPU3HAKOB.

ﬂOKaf)'blBamb Ha OCHOBC HayYHBIX (l)aKTOBHeCOCTOHTeJIBHOCTB
pacu3ma " conuajlgapBUHHU3MA.




OKOJIOI'MYECKHUE ®AKTOPBI

21. |Opranu3sm u cpepa. Oxosoruyeckue|CamMocTosTeIbHas lasamsb onpeodenenusn knrwouesvim nonamuam. Hazoieamo:
(baxTophl. pabota 3aJ1a4¥ HKOJIOTHHU; SKOJIOTHYECKUE (DaKTOPHI.
Ob0cHo6bI6amMb POIb DKOJIOTUU B PEIICHUH MPAKTUYECKUX 3a/1a4.
Ob6vacnamsp B3aIMOCBS3b OPTaHU3MOB M OKPYKAIOIIEH Cpe/bl: OMOJIOTHYecKoe
JIEHCTBUEIKOIOTHYECKUX (DaKTOPOB HA OPTraHU3MBI.
Boisagnams 3aKk0HOMEPHOCTH BIHUSHUS (PAKTOPOB HAOPTaHU3MBI.
Ilpozno3uposams pe3yabTaThl H3MEHEHUICHCTBHS (DAaKTOPOB.
22. |Abuornueckue GpaxTOpEI Cpensl. CamocTosiTenpHa HabmroiaroT 1eMOHCTPallMOHHBIN OTIBIT, 3aPUCOBBIBAIOT CXEMY YCTAHOBKH,
g paboraTabnuua (UKCUPYIOT X011 PE3YybTaThl OIBITA.
1I/P «Onpenenenne | Taryuku kucaopoaa, pH, XJ10pua-noHOB, 0CBEIIEHHOCTH, TEMIEPATYpBI,
CHJIBI BOSACUCTBUH | orhocHTebHOMBIIAKHOCTH
IKOJIOTHYECKHX
daxkTopoB»
23. |buoruueckue (akTopbl Cpenpl. CaMocCToSTeIbHA /Jlasamv onpedenenusn Knio4e6vim NOHAMUAM.
s pabota Ha3zvigamp BUIbI B3aMMOOTHOIICHUN MEX1yOpraHu3MaMHu. 5
Ta61uua Xapaxkmepu3zoeamp OCHOBHBIE THUIIBI B3aUMOOTHOUIEHU M
OpraHU3MOB.
Oovacnuamp MEXaHHU3M BIIMSIHUS B3aUMOOTHOIIIEHUN MEXITY

OpraHnu3MamMu Ha(popMI/IpOBaHI/Ie OMOJIOTHYECKOTO pa3H006pa31/151 " paBHOBECUA
B OKOCHUCTEMaAX.




CTPYKTYPA OKOCUCTEM

26.

IIpyu4ynHBl YCTOMYMBOCTUU CMEHBI

nepeaayu BelecTs
U JHeprum (uemnem
NUTAHUSA)».

OPraHU3MOB,ITPE/ICTABIISIIOIINX TPOPUUECKHE YPOBHHU.
Xapaxkmepusoseambo.

TPOPUYECKYIO CTPYKTYPY OHOIICHO3a;

POJIb OPraHU3MOB (IIPOAYIIEHTOB, KOHCYMEHTOB,PEIYIICHTOB) B TOTOKE
BEILECTB U SHEPTUU;

COJIHEYHBIN CBET KaK YHEPreTUYECKUI pecypc.

Cocmasnams cxembl Tiepe/layd BENECTBA U SHEPTUH (IIeTIeH TUTAHMUS).
Hcnonvzoeamo npaswio 10% mis  pacuera
MOTPEOHOCTH OpraHU3Ma B BEIICCTBE.

24. |CTpyKTypa 3KOCUCTEM. CaMocTosiTeTbHA /lasamwb onpedenenusn Knrouegvim nonamuam. Onucvigams CTpyKTypy
st paboTa 9KOCUCTEMBI. 5 5
Tabnuna Ha3zvieamp KOMIIOHEHTBI IPOCTPAHCTBEHHOW HMIKOJOTHYECKOU CTPYKTYPHI
9KOCUCTEMBI.
Xapaxkmepu3zoeambo KOMIIOHEHTbl ~ MPOCTPAHCTBEHHOHM U
3KOJIOTUYECKOU CTPYKTYPBI SKOCHUCTEMBI.
25. |[IumeBsie cBs3u. Kpyrosopor [1/P /lasamwb onpedenenus knwuesvim nouamusam. lpueooums npumepul
BEILIECTB U SHEpPruu B «CocraBJjieHue cxem
9KOCHUCTEMAX.

OKOCHUCTEM.

CaMmocrosTenbHas
pabota

/lasambo onpeoenenus Kuouegoim noHAmMuAM. Q0vAacHamep:
IIPUYHHY YCTOWUYHUBOCTH DKOCUCTEM;
IIPUYUHBI  CMEHBl DKOCHUCTEM;

HEOOXOAMMOCTh COXPaHEHUSI MHOTOOOPa3UsBUIOB.
Onucvieamp >TAbl CMEHLIDKOCHCTEM.

Buiaenames n3Menenns BIKOCHUCTEMAX.
Pewamp nipocTeiiye 3K0JIOrMYECKUE 3a1a4H.




bakTopsl, ux

27. |BnusHue yenoBeka Ha YKOCHCTEMBI. Jlagamp onpeoeneHUAKII0YEEbIM NOHAMUAM.
CaMocCTosSTeLHAaS Ilpusooums npumepsl SKOIOTUNIECKUX HAPYILIECHUM.
paGota Hasvleamp: §
CHOCOOBI ONITUMAIIBHOM IKCIUTYaTaIlUH arpolEHO30B;
CHOCOOBI COXPAaHEHHSI €CTECTBEHHBIX IKOCHCTEM.
Xapaxkmepu3zoeamp BIVSIHUE YEIOBEKa HA SKOCUCTEMBI.
[1/P «Onenka Cpagnueamp 3KOCUCTEMBI 1 arPO3KOCHCTEMBI CBOEH MECTHOCTU U JeNIaTh
COIEPKAHUSL HUTPATOB | BEIBOJBLI HA OCHOBE UX CPaBHEHMUS.
B PacTeHHSIX» 'IIpocro3uposams pe3ynbTaThl SKOJIOIMUYECKUX HAPY-
CoOupaloT ycTaHoBKY, |LIEHHI I10 3aJaHHBIM IIAPAMETPaM.
padoTaroT ¢
TaTYUKAMMH,
00padaTbIBalOT
pe3yJbTaThI ONILITA
BUOC®EPA - TJIOBAJIBHAS DKOCUCTEMA
28. |buocdepa - CaMocTosTebHas /Jlagamp onpeodenenus Knwouegblm nonamusam. Hasvieamo:
riobanpHas paGora CTPYKTYpHbIE KOMIIOHEHTBI ¥ CBOWCTBA OHochepbl;rpaHullbl Onochepsl U
HKOCHCTEMA.

o0ycCIIaBIMBaIOIIHE.
Xapakmepu3zoeamp: 5XVUBOEBEIIECTBO, OMOKOCHOE U KOCHOE BEIIECTBO




29. |Poxasb xuBbIXOpraHn3MoB BOHOChepe. Jlasamo onpeoenenus Kuueevbim nonamuam.Onucvleams:
CaMoCTosTeIbHAS OMOXUMUYECKUE LUKJIbI BOABL, YIICPOIA;

MIPOSIBIICHUE (U3UKO-XMMUYECKOTOBO3ICHCTBHS OPraHU3MOB

Ha Cpeny.

Xapakmepu3zoseams:

CYIIHOCTh U 3HAYEHUE KPyrOBOPOTA BEUIECTB UITPEBPAILICHUS YHEPTHU; >POJIb
JKMBBIX OPraHU3MOBB XWU3HHU IJIAHCTHI 1 OGGCHG‘-IGHI/II/I YCTOﬁqHBOCTH
ounocdepsl.

Ilpozcnosuposams TIOCJIC/ICTBUS JUTSl HAICHITJIAHEThI HAPYIICHHS
KpPYroBOpOTa BEIIECTB.

paborta

BUOCP®EPA N YEJIOBEK

30. |buocthepa wu gemosek. CaMOCTOSTENbHAS IIpueooums npumepsl IPSMOTo U1 KOCBEHHOTOBO3/IEUCTBUS YEJIOBEKA HA
pabora XKuBYI0 nipupony. Haxooumo u cucmemMamu3uposanms uHpopmayuto

0 TIOCTIEACTBUSAX JIEATEILHOCTH JIIOeH Ha Onocdepy B 1IEJIOM.
Ananusupoeamv u ouenusamso MOCJIEICTBUATIPSIMOTO U
KOCBEHHOI'O BO3JICMCTBUS Y€IOBEKA HAIPUPOY, cOOCTBEHHOM
NEeATEILHOCTU BOKpY>Karolleil cpene.




31.

OCHOBHBIE KOJIOTHYECKHE MTPOOJIEMBI
COBPEMEHHOCTH, IIYTH UX PELICHHS.

MHauBuyaibHbIE
OTBETHI

3arpsizHeHue Bo3ayxa. [IpuunHbI 3arpsA3HEHNABO31yXa U UX IIOCIEACTBHUS.
«ITapaukoBbIi 3¢ PeKT U r100aTbHOCTIOTENIICHHE»

HaoGmromaror JIEMOHCTPALIMOHHBIN OIBIT, 3aPUCOBBIBAIOT CXEMY
YCTaHOBKH, (PUKCUPYIOTXO/ M PE3yIbTaThl OMbITA.

JlaTYMKH TeMInepaTypbl, 0THOCHTEJIbLHOMBJIAKHOCTH BO3/1yXa,
kucjaopona, pH




32. |Ponb Ouomoruus OymyIem. Unmusuayansaeie  |[Jasamo onpeoenenusn K1I04e6bim noHAMUAM. Ouenueamo
OTBETHI MOCJCICTBUSI  POCTAa  HACEJICHMS TUIAHETHI, ITUYCCKHE
aCIeKThl pENICHUs TMPOoOJIeM, CBSI3aHHBIX C OYAYIIMM YelOBEYeCTBA B
CBS3M C €ro OTHOIIGHHWEM K TPUPOJE; 3HaueHHe paboT YYCHBIX,
3aHUMAIOIIUXCSI MPOTHO3UPOBAHUEM B3aUMO/ICHCTBUS
oOrmrecTBa c MPUPOHBIMUIKOCUCTEMAaMHU.
Xapakmepuzoeamsp poilb MEKIYHAPOIHOTO COTPYJAHUYECTBA B
pEIICHIH 3KOJIOTHYECKUXITPOOIIEM YeJIOBEUECTBA.
33- | Pe3epBHOe Bpemsi
34
MNPUJIOXKEHUE
TemaTH4YecKoe MUIAHNPOBaHUE y4eOHOro MaTepuasa B 11 kiacce
¢ MCIOJIb30BaHUEeM 00opynoBaHus HeHTpa «Touka pocra»
Ne | Tema Conepxxanue Henesas Kon- | OcHOBHBIE BUBI Hcnonb3oBanue o0opynoBaHus
n/m yCTaHOBKA ypoKa | BO JEeSTeNbHOCTH
4acoB | 00ydJaromuxcs Ha
ypoKe
Paznen 2. Dxocucrembl (4 yaca)
1 Abuornueckne | «Onpenenenue Onpenenutsb 1 Hab6monator Hatunku kucnoposa, pH, x10pua-noHoB,
dakTopbr  cpe- | cyyp posneiicTBus CHITY JIEMOHCTPAIIMOHHBINA | OCBEIIEHHOCTH, TEMIIEPATYPHI, OTHOCUTEIBHON
AbL. 5KOJIOTHYECKUX BO3/IEWCTBHSA OIIBIT, 3aPMCOBBIBAIOT | BIAKHOCTH
(baxTopoB» IKOJIOTUIECKUX CXEMY YCTaHOBKH,
(hakTopoB. (bUKCUPYIOT X0 U
PE3YIbTAThI OTBITA
2 Biusinne veno- | Ip/p Onpenenutsb 1 Cobuparot JlaTuuk HUTPAT-UOHOB




BCKa Ha 3KOCH- «OrneHka coaepKaHue YCTaHOBKY,
CTEMBL. COJEepIKAHUS HUTPATOB B paboTaror ¢

HUTPATOB B MPOYKTaxX JaTYNKaMH,

pacTeHUsIX» MUTaHUSA 00pabaTbIBaOT

pE3yJIbTATHI OMbITA

OcCHOBHBIE KO- [Ip/p«IlapuukoBsiii | Jloka3aTb CBS3b Hab6monaror Jatuuku TeMneparypbl, OTHOCUTEILHOM
JIOTHYECKHue s dekt u MTAaPHUKOBOTO JEMOHCTPALMOHHBIA | BIAXKHOCTH BO31yXa, kKuciopoaa, pH
npoodjaemMbl  co- | riodagbHOE a¢dexTa ¢ OTIBIT,
BPEMEHHOCTH, MOTETUICHUEY rII00aTEHBIM 3apUCOBBIBAIOT
MYTH UX pellle- MOTEIIEHUEM CXEMY YCTaHOBKH,

HUs.

(GUKCUPYIOT X0 U
pe3yNIbTaThl ONBITA.
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ouomorus. - M.: Jlpoda, 2004. -216c¢.
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M.: Ipoda, 2005. - 171c;
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H.N.Conuna (3nexTpoHHOe yuebHoe n3nanue), Ipoda, dusukon, 2006
. IMoaroroBka k EI'D mo 6monoruu. JjieKTpoHHoe yueOHoe uzaanue, JIpoda, dusnukon, 2006

. JIa6oparopuss IKOCUCTEMBbBI



