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IHosicuuTeabHAA 3aNIHCKA

PaGouas mporpamma o Ouonoruu s 9 KiaccoB pa3padoTaHa HA OCHOBE CIIEIYIONINX
HOPMATHBHBIX TOKYMEHTOB:

. 3akona «O0 oOpa3oBanuu B Poccuiickoit deneparun» Ne273-03 ot 29.12.2012r. (s
Oeticmeyioujeli pedaxyuiL);

. 3akona CeepaioBckoii oomactu «O0 obpazoBanuu B CBepyioBckoit obmactu» Ne78-03
ot 15.07.2013r. (c usmenenusmu Ha 26.04.2016r. Ne43-0O3);

. [lpuka3a MunucrepctBa oOpasoBanuss u Hayku PD Nel897 or 17.12.2010r. «O06

YTBEPKACHUH (pellepalbHOrO TOCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO
oOuiero oopaszoBanus» (¢ u3meHenusamu Ha 30.12.2015r.);

. [Tpuka3a MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit ®@enepaunu NelO15 ot
30.08.2013 r. «O6 ytBepxkaenuu [lopsaka opraHu3any U OCYIIECTBICHUS 00pa30BaTEIIbHON
JeSITEIPHOCTH TI0 OCHOBHBIM 00II€00pa30BaTeNbHBIM TMpPOrpaMMaM — 00pa3oBaTEIbHBIM
porpaMMaM HayalbHOTO OOIIEro, OCHOBHOTO OOIIETro U CpeaHero oouero oopazoBanus» (¢
n3meHenussmu Ha 17.07.2015r.);

. CaHUTapHO-ANHUIEMUOJIOTUYECKUX MpaBWil U HopMatuBoB 2.4.2.2821-10 «CanurtapHo-
SMUAEMHOJIOTHYECKHEe TpeOoBaHMs K  YCIOBUSIM M OpraHM3alid  OOy4YeHHs B
o01eo6pazoBaTenbHbIX yupexaeHUusAx»Nel89 ot 29.12.2010r. ¢ usmenenusimu Ne85 ot
29.06.2011r., Ne72 ot 25.12.2013r.; Ne 81 ot 24.11.2015r,;

. [Tpuxaza MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit ®eneparuu Ne253 ot
31.03.2014r. «OO0 yTtBepxkaeHUU (PeAepalbHOIO MEpedHs] y4eOHHMKOB, PEKOMEHIYEMBIX K
UCIONB30BAHUIO TPU  peallu3allud  UMEIONIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAaYaJIBbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpPeaHEero OO0IIero
obpazoBanusm» (¢ n3meHenusmu Ha 05.07.2017r.);

o OcHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHUs 0100peHa
petieHreM (eneparbHOro yueOHO — METOJIMYECKOr0 00BbEIMHEHNUS 110 001IeMy 00pa30BaHUIO
(mpotoko:n ot 8 anpenst 2015 r. Ne 1/15);

o OcHOBHOI 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOro obmiero o6pasoBanus MKOVY
«PaiioHHas BewepHssl cpeiHsAs oOuieoOpa3zoBaTeibHas LIKOJA», YTBEPXKACHHOW MPHUKa30oM
nupexropa Ne 01-15/377 ot 29.05.2020 1

He.]'II/I H3yYCHUH NIpeaAMETA

[lenpto  MmIKOJABHOrO  OHMOJOTMYECKOro  0Opa3oBaHUs  SBISETCS  (POpMHUpPOBaHUE
OMOJIOTMYECKON M 9KOJIOTMYECKON TPaMOTHOCTH, PAaCIIMpPEHHE NMPEeACTaBICHUN 00 YHUKaIbHBIX
0COOCHHOCTSIX JKHBOH MPHPOJBI, €€ MHOTOOOPA3UH U HBOJIOLIH, YEeJIOBEKE KaK OMOCOIHATBHOM
CyLIECTBE, Pa3BUTHE KOMIETEHIMH B pELIEHUH MPAaKTMYECKUX 3a]ad, CBA3aHHBIX C >KMBOH
MIPUPOJOM.

O0mas xapakTepucTuKa Kypca 0M0JIoOruu

Kypc Ouomornu Ha CTymeHH OCHOBHOTO o0OImero oOpa3oBaHWs HampaBlieH Ha
dbopMUpOBaHHE Y UIKOJBHUKOB TPEJCTABICHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSIX IKUBOM
IPUPOJIBI, 0 €€ MHOro0Opa3uu M 3BOJIOLUH, YeJIOBEKe KaKk OMOcOoIuanbHOM cymiecTBe. OTOOp
COJIepKaHUs MPOBENEH C YUETOM KYJIBTYPOJIOTHYECKOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM
ydanecs: JOJDKHBI OCBOUTH COJACpXKAaHWE, 3HAYMMOe JUIS (OpPMHUpPOBAHUS TO3HABATEIHLHOM,
HPABCTBEHHOW W ACTETHUYECKOM KYyJIb TYypbI, COXpaHEHHUsI OKPY’KAIoUIe cpeabl U COOCTBEHHOTO
3JI0POBBS, JIJISI TIOBCETHEBHOM KU3HH U TIPAKTHUECKOM JIeATEITHHOCTH.

buonorus kak ydeOHas AWCHMIUIMHA TpeaMeTHOW obnactu «EctecTBeHHOHay4YHBIE
IpeIMEThDy 00ECIICUNBACT:



*OpMHPOBAHNE CHUCTEMbl OHOJOIMUECKUX 3HAHMH KaK KOMIIOHEHTa LEIOCTHOCTH
Hay4HOU KapThl MUDA;

*0OBJIaJICHUE HAyYHBIM II0JX0A0M K PELICHUIO Pa3IMYHBIX 3aa4;

*OBJIAJICHUE YMEHUSAMHU (OPMYIHPOBATh THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJIUTH
JKCIIEPUMEHTHI, OLIECHUBATh IOJIYy4YEHHBIE PE3YJIbTATHI;

*OBJIaJICHUE YMEHHUEM COIIOCTABIATh 3KCIEPUMEHTAIBHBIE U TEOPETUYECKHE 3HAHUS C
00BEKTUBHBIMH PEATTUSMU KHU3HH;

*BOCIIMTAHHUE OTBETCTBEHHOI'O ¥ OEPEKHOI0 OTHOILIEHUS K OKPYXKAIOLIEH cpesie, 0CO3HaHNE
3HaYUMOCTHU KOHLEMIUH yCTONYUBOTO Pa3BUTHUS;

*(hopMUpOBaHHE YMEHUU 0e30MacHOr0 U 3PPEKTUBHOTO HCIIOJIB30BAHUS JIA0OPATOPHOTO
00OpyIOBaHUS, NPOBEIEHUS TOYHBIX M3MEPEHMH U aJEeKBAaTHOM OLIEHKH MOJYYEHHbIX
pe3yabTaTOB, MPEACTABICHUS HAYyYHO OOOCHOBAHHBIX apryMEHTOB CBOMX JEUCTBHI NyTEM
IPUMEHEHHS MEXIIPEIMETHOTO aHAIN3a yUYeOHBIX 3a/1a4.

Paznenbr «Pactenus. bakrepuun. I'pubsl. Jlnmanukuy (u3ydaercs B 5-M U 6-M Kiaccax)
BKJIIOYAIOT CBEJEHUS 00 OCOOCHHOCTSX CTPOCHHUS U KHU3HEAEATEIbHOCTH OPraHU3MOB 3THUX
rpynn, uX MHOrooOpasuu, pojii B IPUPOJIE U KU3HU 4yeroBeka. Benyieil uaeeil conep:kanus
3THX Pa3/IeJIOB SABJISIETCS HEHHOCTh OMOJIOrMYECKOr0 pa3sHOOOpas3ust JUIsl MOAJePKAHUS KU3HU Ha
IUTaHETE.

PaGouasi nporpamma npeamnoJiaraet ucnoJib30BaHue Y4eOHUKOB:
. H. [Tonomapesa, N1.B. Hukonaes, O.A. KopuuiioBa buosnorus, 9 kinacc, M.,
[Tpocsemienue , 2019

VYueOnblit mpeamer «buonorus» u3ydaercs Ha YpOBHE OCHOBHOTO 00IIEro oopa3oBaHus B
KadyecTBe 00s13aTenbHOro npeamera B 9 kinacce- 70 yacoB (24 B HEIENIO)

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS ITPOT'PAMMBI
W3ydenne kypca OMOIOTHH B OCHOBHOM IIKOJIE HAMPABIEHO HA JOCTIXKEHUE CIICTYIOIINUX
pe3yJIbTATOB.

JInyHoCTHBIE pe3yJIbTaThI

¢ ChopMHpPOBAaHHOCTh Y Y4YalllUXCS I[IEHHOCTHOTO OTHOIICHHS K WPUPOJE, KU3HH U
3JI0POBBIO YEJIOBEKA;

® 0CO3HAHUWE 3HAYCHHUS 3JI0POBOTO 00pa3a KU3HH,

¢ c(OPMUPOBAHHOCTH IMO3HABATENBHBIX MHTEPECOB U MOTHMBOB K H3YYEHHIO OUOJNOTHH U
OOLIEHHIO C IPUPOAOH;

® OBJIAJICHHE UHTEIICKTY AJTbHBIMH YMEHUSIMHU (aHamU3UpOBATH, CpaBHHBATb,
KIacCUUIUPOBaTh, yCTAHABIMBATh NPUUYMHHO-CICICTBEHHBIE  CBS3U, JENaTh
0000IIIEHHS ¥ BBIBOJIBI).

IIpeamMeTHbIe pe3yabTaThI
1. B nosnasamenwHotl cghepe:

® BBISBIICHHE CYIIECTBEHHBIX CBOWMCTB JKMBBIX OpPraHU3MOB  (HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT, Pa3BUTHE, PA3APAKUMOCTh, 0OMEH BEILIECTB U SHEPTUN);

e 000CHOBaHME NPU3HAKOB OMOJOTHMYECKUX OOBEKTOB (KJIETOK M OPraHM3MOB PAacTEHUH,
KUBOTHBIX U OakTepuil, BUJa, SKOCUCTEMBI, OMOC(ephl); XapaKTepUCTUKA BUPYCOB Kak
HEKJIETOYHOU (DOPMBI JKU3HH;

® MMOHMMAaHUE TIPOIECCOB, TMPOUCXOMAAIINX B JKMBBIX CHCTeMax (IMTaHWe, IbIXaHUE,
BbIJIeJIeHUE, 0OMEH BEIECTB U MPEBPALEHUE SHEPTUH, TPAHCIIOPT BELIECTB);

® OmnpezeNicHUE CBSI3U CTPOCHHMsI M (DYHKIUI TKaHeH, OpraHoB; BBIBIEHHE CXOJACTBA U
pa3NMYMii PACTUTETHHBIX M JKUBOTHBIX KIETOK; OOBSICHEHHE CBSI3M OpraHu3Ma C
OKpYKaIOILEN €ro cpeaou;



e 000CHOBaHHWE POJH PACTCHHH, )KUBOTHBIX, OaKTEpUH M BUPYCOB B NPHPOAC WU HKH3HU
YeJI0BEKa;

® pacro3HaBaHHE HAa M300PaKCHUSAX OMACHBIX JJIsl YEJIOBEKa OOBEKTOB (SIOBUTHIX TPUOOB,

pacTeHui, KUBOTHBIX);

® ompeneNicHHe  NPHHAICKHOCTH  OMOJOTHYECKHMX  OOBEKTOB K  ONpeneléHHOU

CHUCTEMAaTUYECKOW IpyIIe;
® BBISIBJICHUE YEePT MPHUCIIOCOOICHHOCTH OPraHU3MOB K YCIOBHSIM Cpe/bl OOUTaHMS; TUIIOB
B3aMMOOTHOIICHUH OPTaHU3MOB B YKOCHUCTEMAX;

® pacro3HaBaHHE OMOJIOTHYECKHX OOBEKTOB (KJIETOK, TKaHEH, OPraHOB, OPraHU3MOB) M MX
n300pakeHui;

orpeJiesieHue U Kiaccu(UKaIus OCHOBHBIX OMOJIOTHUECKUX MOHATHH;

OBJIQJICHUE OCHOBHBIMH METOJaMHM  OWOJIOTUM: HAOMIOACHHMEM H  OINHCaHUEM
OMOJIOTHYECKUX OOBEKTOB M TIPOIIECCOB; IMPOBEICHHEM IPOCTBHIX OMOJOTHYECKUX
IKCIIEPUMEHTOB, OOBSICHEHNEM MOJTY4YEHHBIX Pe3yIbTaTOB.

2. B yennocmmuo-opuenmayuonnoii cgepe:

® OCO3HAHHUE POJIM OMOJIOTMYECKOTO Pa3HOOOpa3Hs B COXPAaHEHUH YCTOMYMBOCTH KU3HU HA

3emie;

® [IOHMMAaHWE JIMYHOCTHOW ¥ COLMAIBHOM 3HAYMMOCTH OHOJIOTMYECKOM HAyKd W

OMOJIOTHYECKOTO 00pa30BaAHUS;

¢ 3HaHWE HOPM W TPABWJI IOBEJCHUS B IPUPOE U COOIIOACHHUS 37J0POBOTO 00pas3a KU3HHU;

® pa3BUTHE YYBCTBA OTBETCTBEHHOCTH 32 COXPAHEHUE MPUPOJIBL.
3. B cghepe mpyooesoii desmenvrocmu.
® 3HaHHE U COOJIOJICHHE MPABWII U TEXHUKU 0E30IacHOCTH paboThI B KaOMHETEe OMOJIOTHH,
Ha 9KCKYPCHSX;

e coOmrofeHne TMpaBWi 0OE30MAaCHOCTH PabOThI € JIAOOPATOPHBIM OOOPYAOBAaHHEM H
OMOJIOTHYECKUMHU OOBEKTaMHU.

4. B cgpepe puzuueckoui OessmenbHOCMU:

® OBJIAJCHHE METOJaMH HCKYCCTBEHHOTO Pa3sMHOXKEHHs pacTeHHH M crmocobamMH yxozaa 3a
KOMHATHBIMU PaCTECHHSIMHU;

5. B acmemuueckotui cghepe:

® pa3BUTHE SMOLMOHATIBHOIO U ACTETUUECKOTO BOCTIPUATHS OOBEKTOB KHUBOM MPUPOJIBI.

MertanpeameTHbie pe3yJibTaThl

e OpnasieHue y4eOHbIMH YMEHHUSMHU: paboTaTh C y4eOHOW M CIPaBOYHOH JIMTEpaTypoH,
JOTMYHO M3/1araTb MaTepHal; COCTaBJIATh IUIaH OTBETa, IJIaH maparpada, pacckasa,
CTaBUTh W TPOBOJUTH JEMOHCTPAIIMOHHBIE OMBITHI, MPOBOJIUTH HAOIIOIEHUS,
aHAJIM3UPOBATh TEKCT, TAOIUIy, PUCYHOK M Ha 3TOH OCHOBE (hOPMYJIMPOBATh BHIBObI;

e yMeHue pabotath ¢ HHPOpPMAIMEH: CaMOCTOSATENbHO BECTH TIOUCK HCTOYHHKOB
(cnpaBoYHBIE W3/aHMS Ha Me4aTHON ocHoBe M B Buae CD, mepuomuueckue u3iaHus,
pecypcsl HTepHEeTa); MpOBOINTE aHAJIW3 U 00paboTKy MH(pOpMAIIHH;

® OBJIAJICHHE MCCIIEOBATEIbCKUMHA YMEHUSAMHU: (POPMYIINPOBATh IPOOIEMY UCCIIEIOBAHUS,
ONpEAENATh LENH, TUIOTE3y, OJTalbl W 3aJa4d HCCIENOBAaHUSA, CaMOCTOSITEIBHO
MOJIETUPOBATh U MPOBOAMUTH SKCIIEPUMEHT M Ha €r0 OCHOBE IOJy4YaTh HOBBIE 3HAHMS,
OCYIIECTBIATh PUKCHUPOBAHUE U aHANN3 (DAKTOB MIIH SIBIICHUH , BUAETh IIYTH U CIOCOOBI
pelIeHns uccieayeMoil mpoOaeMbl; MPOBOAUTH MPE3EHTAIMIO MOJTYYEHHBIX 3HAHUHM U
OTIBITA,

® OBJIAJCHUE  KOMMYHMKAaTUBHBIMM  YMEHUSIMH UM OIBITOM  MEXINYHOCTHBIX
KOMMYHHKAIUI, KOPPEKTHOTO BEACHUSI TUAJOra U AUCKYCCHH.



Conep:kaHnue y4eOHOI0 npeamera

OO0mue OmoJIOrNYecKre 3aKOHOMEPHOCTH.

Buosorus kak Hayka.

Hayunbsie Meroabl W3y4eHHs, NpUMEHseMble B OHOJOTMHM: HaONIO/IEHUE, OIMMCaHUE,
IKCIIEPUMEHT. [ HUmoTe3a, MOJAeNb, TEOPHs, WX 3HAYCHHWE U WCIOJIH30BAHHE B IOBCEAHEBHOMN
*u3HU. buonornueckue Hayku. Ponp Ouonoruu B (GOPMUPOBAHHUU E€CTECTBEHHO-HAYYHOM
KapTUHBI MUpa. OCHOBHBIE MPU3HAKH KUBOTO. YPOBHH OpraHU3aIlUU JKUBOU MPUPOJBL. JKussie
npupoorvie 06vexkmol Kax cucmema. Knaccuguxayus scusvix npupoousix 06veKmos.

Kuerka.

Knerounas teopus. Kierounoe crpoeHne opraHu3MOB Kak JJOKa3aTENIbCTBO UX POJICTBA,
eAMHCTBA KHUBOW Tpuponbl. CTpoeHHME KIETKH: KIJIEeTOYHAas OO0O0JI0UKa, TUIa3MaTH4YecKas
MeMOpaHa, LUTOIIa3Ma, SApPO, opraHouibsl. MHorooOpasue kierok. OOMeH BelecTB U
MpeBpallcHAEe JHEPrul B KIETKe. XPOMOCOMBI W TeHbl. Hapywenus 6 cmpoenuu u
@DYHKYUOHUPOBAHUU KIIEMOK — OOHA U3 NpuduH 3abonesanusi opeanuzma. JleneHve KIeTKH —
OCHOBa Pa3MHOXKEHUS, pPOCTa U PA3BUTHS OPTaHU3MOB.

Opranusm.
Knerounsie u HekiieTouHbIe (HOPMBI KU3HH. Bupychl. OTHOKIIETOYHBIE 1 MHOTOKJICTOYHBIE
opranu3Mbel. OCOOEHHOCTH XHMHUYECKOTO COCTaBa OpPraHW3MOB: HEOpPraHWUYECKUE U

OpraHWYecKHe BEIIECTBA, UX POJb B opraHuzMe. OOMEH BemIecTB M MPEBPAILCHUS YHEPTHUA —
MPU3HAK JKUBBIX OPTaHU3MOB. [Tumanue, ovixauue, mpaHcnopm eeujecms, yoaieHue npooyKmos
00MeHa, KoopOuHayus u pe2ynsiyus QYHKyull, 08udiceHue u onopa y pacmeHull U HCUGOMHbIX.
Poct u pasButue opranusmon. PazmHokenue. becnonoe u monoBoe pazmuokenue. [lomosbie
kiaerkn. OmutomorBopenue. HacnencTBEHHOCTh W HM3MEHYMBOCTH — CBOMCTBA OPTaHU3MOB.
HacnencTBeHHass W HeHacleNCTBEHHAs W3MEHUYUBOCTH. lIpHCIIOCOONIEHHOCTh OpPraHU3MOB K
YCIIOBHSIM CPEJIbI.

Bun.

Bun, npusHakm Buga. Buag Kak OCHOBHAs CHCTEMAaTH4eCKash KaTeropwsi >KHBOTO.
[Tommymsimus kak ¢opma cyliecTBOBaHUs BUAa B mpupoe. [lomynsanus Kak equHHIA YBOIIOLNH.
Y. [lapBUH — OCHOBOIIOJIOKHUK y4eHUs 00 3Boronny. OCHOBHBIE ABIIKYIINE CHUIIBI YBOJIOINH B
npupojie. Pe3ynbpTraTel 3BONIOLMU: MHOroOOpa3ue BUAOB, MPHUCIIOCOOJEHHOCTh OPraHU3MOB K
cpezie OOUTaHUsL. YcrodcHeHue pacmeHuil U HCUBOMHbBIX 8 npoyecce 260atoyuu. Ilpoucxoxcoenue
OCHOBHBIX CUCMEMAMUYeCKUx 2pynn pacmenuti u odicueomuvlx. IIpuMeHeHHe 3HaHUH O
HACJICJICTBEHHOCTH, MU3MEHUMBOCTH W HCKYCCTBEHHOM OTOOpE TP BBIBEJACHHH HOBBIX TOPOT
JKUBOTHBIX, COPTOB PACTEHHH U MITAMMOB MUKPOOPTaHU3MOB.

IKOCHCTEMBI.

DKomnorusi, JKOJIOTHYECKHUEe (AKTOphl, WX BIUSHUE HAa OPraHU3Mbl. IJKOCHUCTEMHAs
OpraHu3alisi JKMBOH MPHPOJBL. ODKOCHCTEMa, €€ OCHOBHBIE KOMITOHEHTHL. CTpyKTypa
sKocucTeMbl. [IumieBbie CBA3M B dKOcUCTeMe. B3auMopeiicTBre moOmynsiuii pa3HbIX BHIIOB B
skocucteme. EctecTBeHHass skocuctema (OMoOreoneHos). ArposkocucreMa (arpoueHo3) Kak
UCKYCCTBEHHOE COOOIIECTBO OpraHu3MoB. Kpyzoeopom eewjecmé u HOMOK dHepeuu 8
ouoceoyernozax. buocdepa — rmodanbHast skocuctema. B. V1. BepHaackuii — OCHOBOIOJIOKHUK
yuenust o 6uocdepe. Ctpykrypa Ouocdepsl. PacnpocTpaneHre M poib XKMBOTO BELIECTBA B
ouochepe. Hoocpepa. Kpamkas ucmopus s6onroyuu ouocgepul. 3HaueHHEe OXpaHbl Onocheps
JUTSE COXpaHEHUs >KM3HM Ha 3emiie. buomornyeckoe pazHooOpa3ue Kak OCHOBAa yCTONYHMBOCTHU
o6uochepsl. CoBpeMEHHBIE IKOJOTUUECKUE MPOOJIEMBbI, UX BIUSHHUE HAa COOCTBEHHYIO XW3Hb H
JKU3Hb OKpyKaromux mojaed. [locneacTBus AesTeNbHOCTH YeoBeKa B dKocucTeMax. BiusHue
COOCTBEHHBIX TIOCTYITKOB HA KUBBIC OPTaHU3MbI H YKOCHUCTEMEI.

I[IpumepHbIii  cnMcOK Ja0OPATOPHBLIX W MNPAKTHYECKUX pador mno pasgery
«O0mednonornIecKkne 3aKOHOMEPHOCTH



1. N3yuenne KIETOK W

TKaHE pacTeHUWl M JKUBOTHBIX HAa TOTOBBIX

MHUKpOIpernaparax;
2. BelsiBIIeHNE H3MEHYMBOCTH OPIaHU3MOB;
3. BrisBiienne npucnoco6ieHni y OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX
npuMepax).
4.
TemaTHueckoe IJIAHUPOBAHUE 9 kaacce
Ne Tema Conepxxanne
1 | OGmwue 3aKOHOMEPHOCTH | buosmorns — Hayka o JKUBOM Mupe. MeTosl

*u3HH (3 1)

ononornyeckux ucciegosanuii. OOmme CBONMCTBA
JKUBBIX OpPraHU3MOB. MHoOrooopaszue ¢GopM KHUBBIX
OpraHN3MOB.

2 | SlBneHMs W 3aKOHOMEPHOCTHU
KH3HH Ha KIETOYHOM YpPOBHE
(10 9)

Muoroob6pazue KiIeToK. XHUMHYECKHE BEIIeCTBA B
kierke. CtpoeHue KieTku. OpraHouabl KJIETKH U UX
¢bynkuun. OOMEH BEIIECTB — OCHOBA CYIICCTBOBAHUS
kieTkd. OOMEH BeIIeCTB — OCHOBA CYIIECTBOBAHUS
kieTku. buocuHTe3 Oenka B KieTke. buocuHTes
yrneBonoB — (GotocunTes. ObecrneueHne KIETOK
sHepruen. Pa3sMHOXKEHHE KIETKM WM €€ KU3HCHHBIN
UK.

3 | 3aKOHOMEpPHOCTH JKU3HM Ha
OopraHu3sMeHHoOM ypoBHe (20 )

OpranusM — OTKpbITas kuBas cucreMa (Omocucrema).
IIpumMuTHBHBIE OpraHu3Mbl. PacTUTENbHBIN OPraHu3M U
ero ocobeHHocTu. MHoroobpasue pacTeHuil W uX
3Ha4YeHue B mpupone. OpraHu3mbl 1apcTBa TpUOOB U
JUIIAWHUKOB.  JKMBOTHBIM ~ OpraHmsM M €ro
ocobeHHocTu. Pa3HooOpasue xuBOTHBIX. CpaBHEHHE
CBOICTB  OpraHuM3Ma  4eJIOBeKa U  KMBOTHBIX.
Pa3smMHOKeHHME KUBBIX OpraHu3MoB. MHauBuayaabHOE
pasBuTtHe. OOpa3oBaHME TOJOBBIX KJIETOK. Meio3.
N3ydyeHne mexaHu3Ma HacleACTBEHHOCTH. OCHOBHbIE
3aKOHOMEPHOCTH  HACJIEJOBaHMWs  IPU3HAKOB Yy
OpraHU3MOB. 3aKOHOMEPHOCTH M3MEHYUBOCTH.
HenacnencrBenHas m3MeHYMBOCTb. OCHOBBI CEIEKLINU
OpraHU3MOB.

4 | 3aKOHOMEPHOCTH
MPOUCXOKIACHUS W Pa3BUTHS
)u3HM Ha 3emiie (18 q)

HpeI[CTaBJIeHI/IH 0 BO3HHMKHOBCHHMH XHU3HHM Ha 3eMile B

HCTOpUU €CTCCTBO3HAHU. COBpeMeHHBIG
NPEJCTaBICHU O BO3HMKHOBEHHMH >XH3HM Ha 3emile.
3HaueHue ¢dotocuHTE3a u OHMOJIOTUYECKOTO

KpPyroBOpOTa BEIIECTB B Pa3BUTUU >KU3HU. Tallbl
pa3BuUTHS KM3HM Ha 3emie. Wagem  pa3ButTus
opraHuueckoro mupa B Ouonoruu. Yapm3 [apBun o0
ABOJIIOIMK  OpraHuyeckoro wmupa. CoBpeMEHHbIE
MpeJICTaBICHUsT 00 DSBOJIOIUU OPTaHUYECKOTO MHpA.
Bun, ero «kpurepum wu  cTpykrypa. IIpomeccs
oOpa3oBaHus BHAOB. MaKpO3BONIOLUS KaK MPOIECC
MOSBJICHUS HAIBUJOBBIX TPYII OPraHu3MOB. OCHOBHBIE
HampaBJIeHUs HBOJONUU. [IpuMepsl 3BOTOIMOHHBIX
npeoOpa3oBaHUl  JKHUBBIX OpraHu3mMoB. (OCHOBHBIE
3aKOHOMEPHOCTH 3BOJIIOIHMH. YeTTOBEK — MPEACTABUTENb




J)KUBOTHOTO MHpA. OBOJIOLMOHHOE MPOUCXOKICHUE
YeNoBeKa. JTarbl 3BOJIONUHU 4eloBeka. YenoBeueckue
pacel, UX POJCTBO U MPOUCXOXJeHHEe. YenoBek Kak
XKUTeNb Orochepsl U ero BIUsSHUE HA IPUPOTY 3eMIIH.

3aKOHOMEPHOCTH
B3aMMOOTHOILIECHHI
opraHu3MoB u cpefbl (11 9)

VYcenoBuss ku3Hu  Ha 3emue.  Cpenbl  KU3HHU U
skosiornueckue (akropel. OOIHE 3aKOHBI JECHCTBUS
(hakTOpOB cpenbl Ha opraHu3Mbl. [Ipucrnoco0IeHHOCTD
OpraHW3MOB K  JCHCTBHIO  (DaKTOPOB  Cpebl.
buotnueckne cBsa3m B mpupozne.  [lomysnsium.
OyHKIIMOHUPOBAHNE MOMYJIALUH B MIpUpPOJIE.
CoobmectBa. broreorieHo3b1, SKOCUCTEMBI U OHOChepa.
PasButne u cmena OuoleHo30B. OCHOBHBIE 3aKOHBI
YCTOMYMBOCTH  KMBOM  MHPUPOJBL.  IKOJIOTHYECKHE
npo0GieMbl B Onocdepe. OxpaHa mpupobl.

[ToBTOpenue (849)

Utoro: 704




I[InanupyeMble pe3ybTaThl H3yYeHHUSs] Y1eOHOI 0 NIpeaMeTa

BpimyckHUK ~ HAy4YHTCsl  MOJB30BaThCS  HAYYHBIMM  METOAAMHU  JJisi  PACIO3HaHUS
Ouosornueckux MmpobieM; naBaTh Hay4HOE OOBSICHEHHE OMOJIOTHYECKUM (pakTaMm, mporeccam,
SBJICHUSIM, 3aKOHOMEPHOCTSIM, HMX POJU B >KU3HU OPraHU3MOB M 4YEJIOBEKAa; IPOBOJIUTH
HaOIOZICHUS 3a JKMBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHU3MOM; ONHUCHIBATh OMOJIOTHYECKUE
O00BEKThI, MPOLECChl U SIBICHUS; CTABUTh HECIOXXHBbIE OHOJOTUYECKUE IKCIIEPUMEHTHI U
WHTEPIPETHPOBATH UX PE3YyJIbTATHI.

BrimyckHuk ~ oBJIageeT  cHCTeMOM ~ OMOJOTMYECKUX  3HAHUM  —  TOHATHUSIMHU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH, TEOPUSIMH, HMEIIIUMH BakKHOE o00IIeo0pa3oBaTebHOE H
MO3HABATEJIbHOE 3HAUYCHUE; CBEICHUSIMU 110 UCTOPUHU CTAHOBJICHUSI OMOJIOTUU KaK HAYKHU.

BrBITyCKHHK OCBOMT OOIIME TPUEMBI: OKa3aHUs IIEPBOM IOMOIIW; PalMOHATBLHON
OpraHu3aly TpyJa U OTJbIXa; BBIPAIIMBAHUS U PA3MHOXKEHHUS KYJIbTYPHBIX PAacTeHUN U
JIOMAITHUX )KUBOTHBIX, YX0/1a 32 HUMU; NMMPOBEJACHUS HAOIIOICHUI 3a COCTOSTHEM COOCTBEHHOTO
opranm3Ma; mpaBwia padOTel B KaOWHETE OWONOTHH, C OHOJOTWYCCKUMHU TpUOOpaMu U
UHCTPYMEHTaMH.

BrimyckHuk mpuoOpereT HaBHIKA MCIOIB30BAHHUS HAYYHO-TIOMYJISPHON JIMTEPATYpPHI IO
OMOJIOTUH, CIPABOYHBIX MAaTEepPHAIOB (Ha OyMa)KHBIX M JJIEKTPOHHBIX HOCHUTEISAX), PECYPCOB
WNHuTepHeTa mpu BRIMOJHEHUN yY€OHBIX 3a/1a4.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

- OCO3HAHHO UCNOIL308AMb 3HAHUS OCHOBHBIX NPABUN NOBCOCHUS 8 Npupooe U OCHO8
300p06020 00PA3A JHCU3HU 8 ObIMY;

- eblOUpams yenesvlie U CMbICIOBbIE YCMAHOBKU 8 CBOUX OelCMEUsX U NOCMYNKAX NO
OMHOULEHUIO K HCUBOT NPUPOOE, 300POBLIO CEOEMY U OKPYHCATOUJUX,

- OpUEHMUPOBAMbCS 8 Ccucmeme NOZHABAMENbHBIX YEHHOCmel — BOCNPUHUMANDb
uHopmayuro OUOIOCUYECKO20 COOEPHCAHUSL 8 HAYYHO-NONYIAPHOU Jumepamype, Cpeocmeax
maccoeoi  ungopmayuu u Humepnem-pecypcax, Kpumuuecku OYeHUBAMb NOJYYEHHYIO
uUHhopmayuro, aHaIUUpys ee cooepicanue u OaHHvle 00 UCMOYHUKe UHGOpMayUuu,

- co30a8amb coOCMEEHHbIe NUCbMEHHbLE U YCHHbBLE COOOWEHUST 0 OUOTI0SUYECKUX SIGTICHUSX
U npoyeccax Ha OCHOBe HECKONbKUX UCMOYHUKO8 UHGOPMAYUU, CONPOBOHCOAMb BbICMYNIEHUE
npesenmayuetl, y4umoledas 0COOEHHOCMU ayOUmopuu C8epCMHUKOS.

OO0mme OHoJIOTNYEeCKHE 3AaKOHOMEPHOCTH

BbINyCKHUK HAYYUTCS:

- BBIJCNATh CYIIECTBEHHbIE NPU3HAKU OHOJOTMUYECKUX OOBEKTOB (BUAA, SKOCHUCTEMBI,
O6uocdepsl) U MPOIECCOB, XapaKTEPHBIX JIJIsi COOOIIECTB KUBBIX OPTaHU3MOB;

- apryMEHTHPOBaTh, IPUBOAUTH JI0KA3aTEIbCTBA HEOOXOIUMOCTH 3alUTHI OKPY KatoleH
Cpelibl;

- apryMEHTHpPOBAaTh, NPUBOAUTH J10KA3aTEIbCTBA 3aBHCHUMOCTH 3/I0pPOBbs YE€JIOBEKAa OT
COCTOSTHUS OKpYKaloIlIel Cpeibl;

-OCYIIECTBIIATh KJIacCU(UKALUIO OHOIOTHYECKUX OOBEKTOB HAa OCHOBE ONpPENIETCHUs UX
MIPUHAJIEKHOCTH K ONPEIETIEHHON CUCTEMAaTHYECKOM TPYIIIE;

-pacKpbIBaTh poOJib OMOJIOIMU B IPAKTUYECKOH JIESATETbHOCTH JIOEH; pOib OMOIOrMYECKIX
O0OBEKTOB B MpPHUPOJAE M KHU3HU 4YEJIOBEKA; 3HAYEHHE OHMOJOTHYECKOro pa3zHooOpasus A
coxpaHeHHs Orocdepsr;

-O0BSICHATh OONTHOCTh TPOUCXOXKJICHHUSI ¥ DBOJIOIMKA OPTaHU3MOB Ha OCHOBE
COIOCTABJICHUsI 0COOEHHOCTEH UX CTPOCHUS U (PYHKIIMOHUPOBAHMS;

-OOBSICHSATh ~MEXaHU3Mbl  HACJIEACTBEHHOCTH U  W3MEHYMBOCTH, BO3HHUKHOBEHHUS
IpUCIocOo0JIEHHOCTH, NPOLECC BU000pa30BaHuUs;

-pa3Iuy4aTh MO BHEIIHEMY BHJy, CXeMaM U OMHCAHUIM pealbHble ONOJIOrHYECKHEe 0OOBEKTHI
WIN UX U300paKEHUS, BBIABISAS OTIIMYUTEIbHbIC TPU3HAKH OMOJIOTMYECKHX 00bEKTOB;



-CpaBHUBATh OMOJOTHYECKNEe OOBEKTHI, POLECCHI; AETaTh BHIBOJBI M YMO3AKIIOUCHUS HA
OCHOBE CPaBHEHUS;

-yCTaHABIIMBATh B3aUMOCBSI3U MEXKIY OCOOCHHOCTSMH CTPOCHHS M (QYHKIHSIMH OPTaHOB U
CHCTEM OPraHoOB;

-HCIIOJIb30BaTh METOJbI OMOJIOTHYECKON HAYKH: HAOJIOaTh U ONHCHIBATH OMOJIOTHYECKUE
00BEKTHI M MPOLIECCHI; CTABUTh OMOJIOTMYECKHE SIKCIIEPUMEHTHI U OOBSICHATH X PE3yJIbTaThl;

-3HaTh M apryMEHTHUPOBATh OCHOBHBIC NPaBHJIa MOBEJCHUS B MPHUPO/IC; aHAIM3HPOBATh U
OLIGHUBATh MOCIIEICTBUS ICATEIILHOCTH YEIOBEKA B IPUPO/IC;

-ONKCBHIBATh W HCIIOJNB30BaTh IPHEMBl BBIPAIIMBAHUS W DPAa3MHOXKEHUS KyJIbTYPHBIX
pacTeHH U JOMAITHUX )KUBOTHBIX, YXO/a 33 HUIMU B arpoleH03ax;

-HaXOIUTh B  y4yeOHOW, HAay4YHO-TIOMYJISIPHOW JuTeparype, MHTepHeT-pecypcax
UHPOPMALIMIO O XKHUBOU MpHpOJE, OPOPMIIATH ee B BUAE MUCbMEHHBIX COOOIIEHUH, JTOKIaI0B,
pedepaTos;

-3HaTh ¥ COOJIOAATH MpaBUIia paboOThl B KaOUHETe OHOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

- NOHUMAMb 9KOJIO2UYECKUe NpobeMbl, GOZHUKAIOWUE 6 YCI0BUAX HEPAYUOHALLHOZO
APUPOOONONL308AHUSL, U NYMU PEUeHUs IIMUX NpooOIeM,

- AQHAU3UPOBAMb U OYEHUBAMD Yellesble U CMbLCILO8ble YCMAHOBKU 8 C8OUX OeliCmEUsiX U
NOCMYNKAX NO OMHOWEHUIO K 300PO6bI0 CBOEMY U OKPYICAIOWUX, NOCIeOCMBUS GIUAHUL
@axkmopoe pucka Ha 300p08be Ueno6eKa,

- HaxoOumv uHpopmayuio no eonpocam odwel OuonocUU 8 HAYYHO-NONYJAPHOU
aumepamype, CHeyuaru3upOBAHHbIX OUONIOSUHECKUX CLO8ApsX, CNpagounukax, HMumepnem
pecypcax, aHanu3upo8ams U OYeHUsams ee, nepegooums Uz 00HOU hopmul 8 Opy2yro;

- OpUEHMUPOBAMbCS 6 CUcmeme MOPANbHLIX HOPM U YEHHOCMEU NO OMHOWEHUIO K
00BeKmam AHcusoU Npupoosvl, cOOCMEEHHOMY 300P08bI0 U 300P0O6bI0 OpY2UX 00el (NPUuHaHue
8bICOKOU YEHHOCMU JCU3HU 80 6CEX €€ NPOsIEeHUSX, IKOI0SUUECKoe CO3ZHAHUe, IMOYUOHATbHO-
YEeHHOCHOe OMHOUeHUe K 00beKmam HCUeol npupoowl),

- c030a8amb cOOCMBEHHbLE NUCOMEHHbIE U YCMHbLE COOOUEHUSL O COBPEMEHHBIX NPODIEMAX
8 obnacmu 6uonOUU U OXPAHBL OKpYdIcaroujell cpedvbl HA OCHOBE HECKONbKUX UCMOYHUKOS
uHgopmayuu, ConpoeoN’COams  GbICMYNICHUE Npe3eHmayuell, YYyumoléas 0CcoOeHHOCMU
ayoumopuu ceepCmHuKo8;

- pabomams 6 2pynne C8epCMHUKO8 NPU peuleHUuu NO3HABAMENbHBIX 3a0ay CEA3AHHbIX C
meopemuyecKkuMy U NPaAKmudyecKumy npooiemamu 6 obracmu MOAeKYIApHOU Ouosocul,
2eHeMUKU, IKOI02UU, OUOMEXHONO2UU, MEOUYUHBL U OXPAHBL OKPYJHcaloujell cpeobl, NIAHUPOBAMb
COBMECIMHYI0 0eAMeNbHOCb, VUUMbIBAMb MHEHUe OKPYICAIWUX U AOeK8AMHO OYeHUBAmMb
coOCmBeHHbll BKILAO 8 OesIMEIbHOCHb 2PYNNbL.



KanennapHo-reMaTnyeckoe nJiaHUPOBaHHe

9kiaace

O0mmue OHoJIOrHYeCKHE 3aKOHOMEPHOCTH

9 knacc (70 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

Tema 1. O01mKMe 3aKOHOMEPHOCTH KU3HU (5 4)

buosnorus kax
Hayka. Pousb

buoJiorusi — Hayka 0 JKMBOM
Mmupe

Ha3biBath 1 XapakTepu3oBaTh
pa3uyHbIe HAyYHbIE 00JIACTH

OMOJIOTHH B buonorus — Hayka, Hccieayromnas Oromoruu.
MPAKTUYECKOU J)KU3Hb. M3yueHue npupoasl B
. XapakTepu3oBaTh pPOjb
JEATENLHOCTH oOecIieueHr U BEDKUBAHUS TIOAEH Ha
9 OMOJIOTUYECKUX HAYK B
Jrojiei 3emite. bruonorus — cucrema N .
. MPAKTUYECKON JEATEITHBHOCTH JIIOIeH
Pa3HBIX OMOJOTHYECKUX 00IacTeit
Hayku. Poib Ouonornu B
MPaKTUYECKON JEATEILHOCTH JIFOIeH
Meroabl MeToabl OMOJIOrHYECKHAX OObACHATL HA3HAYEHHUE METOJIOB
OpraHU3MOB: MeTo/1p1 U3y4eHHsI JKUBBIX
XapakTepu3oBaTh U CpPaBHUBATH
HaOJI0ZICHUE, OpraHM3MOB: HAOJIIOICHHE, -
METO/IbI MEXITYy COOOMH.
HU3MEpPEHHE, HU3MEpPEHHE, CPAaBHECHHE, OITMCAHUE,
IKCIIEPUMECHT AKCIIEPUMEHT, MOJICITHPOBAHHE. Co6JI0aTh IpaBHIIa PAGOTHI B
[TpaBuna paboThl B KAOMHETE KaGuHeTe, 0OPALIEHHS C
OMOJIOTHH ¢ OMOJIOrMUYECKUMU J1aGOPaTOPHBIM 060PYI0BAHAEM
npubopaMu U HTHCTPYMEHTAMU
OtimnuntensHele | O0IMe CBOMCTBA JKHBBIX HasbiBaTh 1 XapakTepr30oBaTh
IIPU3HAKY KUBBIX OPraHu3MoOB HPU3HAKH XKHUBBIX CyHIECTB.
OpPTaHU3MOB. N
OCOGEHHOCTH OTau4uTeNbHbIC TPU3HAKH KUBOTO CpaBHHMBATh CBOWCTBA JKHUBBIX
XEMHUECKOTO U HEKMBOTO: XMMHUUECKHUI COCTaB, OpraHu3MOB M TCJT HC)KNBOU
IPUPOLEL, JEIaTh BEIBOIbI
COCTABA SKUBEIX | KJIETOUHOE CTPOEHHE, OOMEH PUPOABL, I A
OpraHH3MOB: BEIIECTB, Pa3MHOKEHHE,
Heopranmueckue | HACTE/ICTBEHHOCTh, H3MEHUIMBOCTS,

Y OpraHUYeCcKue
BEIISCTBA, UX

POCT, pa3BUTHE, PA3IPAKUMOCTb.
B3anMocCBSI3b JKUBBIX OpTraHu3MOB 1
cpensl

poJib B
OopraHu3zme

PaznooGpasue MHuoroo0pa3ue popm Ku3HH Paznnyare 4eTsipe Cpe/bl )KU3HH B
OpraHU3MOB. ouocdepe.

Ormunrensusie | CPEIBI XKU3HH Ha 3eMIle U

NpPH3HAKH MHOT000pa3ne X OpPraHu3MOB. XapakTepu3oBaTh OTJ'II/I'-II/ITeJ'IEHBIe
npecTaBUTeNeil KneTounoe pazHoo6pasue O0COOCHHOCTH MpeACTaBUTEICH

pa3HbIX LIApCTB
KUBOU IPUPOABI

OpraHM3MOB M MX LapcTBa. Bupycsl
— HekJIeTouHas (hopMa KHU3HU.
PaznooOpaszue 6mocucrem,
0TOOpaxarornee CTpyKTypHbIE
YPOBHH OpraHu3aiuvn XU3HU

Pa3HBIX LAPCTB )KUBOW NMPUPOJIBI.

OOBACHATH 0COOEHHOCTU CTPOCHUS
U KU3HEAEATEIbHOCTH BUPYCOB.

Onpenensars NoHATHE
«buocucremay. XapakTepu3oBaTh
CTPYKTYpPHbIE YPOBHH OpraHU3aLUHU




KHU3HHU

O00011IEHNE U CUCTEMATU3AIHS
3HaHuH 110 TeMe «O0rme
3aKOHOMEPHOCTH JKU3HI

OOBSICHATH POJIb OMOJIOTHH B KU3HU
YeII0BEKa.

XapaKTepI/ISOBaTB CBOMCTBA JKHBOTO.

OBnazneBath yMEHHEM
apryMEeHTHPOBATh CBOIO TOUKY
3peHHUsl IPU 00CYKIACHUN
pOOJIEMHBIX BOIIPOCOB TEMBI,
BBIIIOJIHSASL UTOTOBBIE 3aJaHMSL.

Haxonute B UHTEpHETE
JOTIOJTHUTEIBHYI0 HH(OPMAITHIO 00
y4€HBIX-OHnO0I0rax

Tema 2. 3aKOHOMEPHOCTH KM3HU HA KJIETOYHOM ypoBHe (10 u)

Knerounoe
CTpPOCHHUE
OpraHU3MOB.
Muoroob6pasue
KJIETOK. MeTobl
M3YUYEHUS KUBBIX

MHuoroo0pa3ue KJeToK

O060011eH1e paHee U3YYeHHOTO
Mmarepuaia. MHOrooOpasue THIIOB
KJIETOK: CBOOOTHOXKHBYIIIME U
oOpa3yroniye TKaHu, IPOKapHOTHI,
3yKapUOTHl. POsb yu€HBIX B

OnpeneJme OTIINYUTCIIbHBIC
IMPU3HAKH KJICTOK IIPOKAPUOT U
JYKapUuoT.

[IpuBOUTE MpUMEPHI OPTraHU3MOB
IPOKAPUOT U IYKAPHUOT.

OpPraHH3MOB. XapakTepu30BaTh CYIIECTBCHHBIC
HaOIIIO/ICHHE, MY HCHHH KITETIH. NPU3HAKH KU3HEICSITCIbHOCTH
H3MEpEHUC, CBOOOTHOKHUBYIIIEH KIICTKH U
OKCIHCPUMCHT KJICTKH, BXOIAIICH B COCTAaB TKaHU.
Jdabopamopnasn pab6oma Ne 1
HaspiBaTh MMeHA YUEHBIX,
«MHoOroo0pasue KIeToK 9yKapuoT. | MoJ0KHMBIIMX HAYANO H3yYECHUIO
CpaBHEHHUE PACTUTEIBHBIX U KJIeTKH.
JKHBOTHBIX KJICTOK»
CpaBHUBATh CTPOEHHE
pPacTUTEIBHBIX U )KUBOTHBIX KIIETOK.
DuKCHPOBATH PE3YIHTATHI
HaAOJIFOZICHUH U JIeJIaTh BBHIBOJIBI.
Cobnronate npaBuiia paboThl B
KabuHeTe, 00paIleHus ¢
1a0opaTopHbIM 000pYI0BaHUEM
OcobeHHOCTH XuMHYecKHe BellecTBa B KJeTke | D'a31M4aTh ¥ Ha3bIBATh OCHOBHBIC
XUMHYECKOIO HEOPTaHWYECKHUE U OPTAaHUYCCKUE
cocrapa xuperx | OOOOIIEHNE paHee H3YUYEHHOTO BEIEeCTBa KJIETKH.
OpraHH3MOB: Marepuana. OcoOeHHOCTH
Heoprannueckue | XAMHUIECKOTO COCTaBa JKUBOI OOBSICHSTE HYHKINH BOJIEL,

N OpraHn4eCKUuc
BEIIIECTBA, UX
poJib B
OpraHusMe

KJIICTKHU U €ro CXOACTBO y paszx
TUIOB KJIeTOK. Heopranuueckue u
OpFaHI/I'-IeCKI/Ie BCIIIECTBA KJICTKHU.
CopaeprkaHue BOJibl, MUHEPAIbHBIX
COJICH, yTIIEBOIOB, JIUTIHU/IOB, OCITKOB
B KJIeTKe U opranusme. Mx pynkuun

MHHCPAJIbHBIX BCIICCTB, 66HKOB,
YTJI€BOAOB, JIMIIUA0OB U
HYKJICUHOBBIX KHCJIOT B KJICTKC.

CpaBHI/IBaTB XUMHYECKHUI COCTaB
KJICTOK JKMBBIX OPTaHU3MOB U TCII




B XKHU3HCACATCIIbHOCTH KICTKH

HEXHUBOM npupoanbl, 1CJIaTb BEIBOJbI

Crpoenue
KJICTKH: PO,
KJIETOYHAs
000J104Ka,
TIa3MaTudecKas
MeMOpaHa,
[IUTOIJIa3Ma,
TUTACTHIBI,
MUTOXOHJIPHH,
BaKyOJIH.
XpOMOCOMBI

CTtpoeHue KjieTKn

CTpyKTypHBIE YaCTH KJIETKHU:
MeMOpaHa, s,Ipo, UTOIIa3Ma C
OPraHOMIAMU U BKJIIOUYECHHUSMHU

PazangaTh OCHOBHBIC YaCTH KJICTKH.

HasbiBaTh ¥ 00BICHATH
CYIIECTBECHHBIC TIPU3HAKU BCEX
qacTell KIETKH.

CpaBHUBaTh 0COOCHHOCTH KJIETOK
pacTeHui U KUBOTHBIX

Oprasouabl KJIeTKH U X
pyHkuun

MemOpanHble 1 HeMeMOpaHHbIE
OpraHOM/[Ibl, OTIIMYUTEIIbHbIE
O0COOEHHOCTH MX CTPOEHUS U
byHKIIUU

BI)II[CJ'I?ITI) 1 Ha3bIBAaThb
CYIICCTBEHHBIC MIPU3HAKU CTPOCHUS
OpraHOMJIOB.

Pa3nuyare opraHoup! KIETKH Ha
pHUCYHKE ydeOHUKA.

OOBsACHATH QYHKIIMH OTICITBHBIX
OpPraHOUJIOB B XKU3HECATEILHOCTH
PaCTUTENBHOM U KUBOTHOU KJIIETOK

OOMeH BELIECTB
U TIpeBpaICHUS

O0MeH BelecTB — OCHOBA
CymeCTBOBAaHUA KJICTKH

Ornpenenars MOHITHE «OOMEH
BEIIECTBY». Y CTAHABIIUBAThH PA3INUUE
MOHSITHH «aCCUMUIISIIUS U

SHEPrUN —
anI;HaK sxupprx | [IOHATHE 00 OOMEHE BEMIECTB KaK | «IUCCHMUIISAIIUSNY.
OPraHN3MOB COBOKYITHOCTH OMOXUMHUYECKIX
peakIuii, 06eceYnBArOIINX XapakTepu30BaTh U CPAaBHUBATh
JKU3HENIESITENbHOCTD KIETKH. pOJIb aCCHMUIIATIMM K
3HaueHne aCCUMUIISILINN U MUCCUMUIIATINN B
JUCCHUMMJISILIAY B KJIETKE. KU3HEJEATEIbHOCTH KIIETKH, AeNaTh
PaBHOBecHE 2HEPreTHYECKOro BEIBOJIEI HA OCHOBC CDAaBHCHHA.
cocTosiHuUs KiIeTkn — obecneuenne | OOBACHITH pomb ATD Kak
e& HOPMATBHOTO YHHUBEPCATHHOTO MEPEHOCUYHKA H
(YHKIHOHUPOBAHHS HAKOMUTEsl YHEPTHH.
XapakTepru30BaTh YHEPTrETHUECKOE
3HaYeHre oOMeHa BEIIECTB I
KJIETKU U OpTaHU3Ma
Oprannueckue | buocuHTe3 0esika B AKMBOIH KJIeTKe Orpenensth MOHATHE «OHOCHHTE3
BemecTBa. Mx [Tonsitne o OuocuHTE3€E. DTAIBI Oernkay. BoinensTs 1 Ha3bIBaTh
poib B cuHTe3a Oenka B KiieTke. Poib OCHOBHBIX y4aCTHHKOB OHOCHHTE32
OopraHu3zMe HYKJIEMHOBBIX KHCJIOT U puOOCOM B Oerka B KIIETKe.

ounocuHTese 0EJIKOB

Paznuyath 1 XxapakTepu3oBaTh
3Tarbl OMOCUHTE3A OEIKa B KIIETKE.

OTBeuaThs Ha NTOTOBEBIE BOITPOCEHI

buocunres yriesoaoB —
¢orocunTe3

Ornpenensarh MOHITHE
«porocunres». CpaBHUBATH CTATUU




[TonsiTrie 0 poTOCHHTE3E KAK
MPOIECCe CO3/1aHus YIJIEBOIOB B
JKMBOM KJIeTKe. /[Be cTaauu
(dboTOoCHHTE3a: CBETOBAst U TEMHOBAs.
YcnoBus nporekanust pOTOCHHTE3A
Y €ro 3Ha4YCHUE JJIsI TPUPOIbI

(I)OTOCI/IHTGSa, JCJIaTh BBIBOJbI Ha
OCHOBC CpaBHCHMUA.

XapakTepu30BaTh 3HAYCHHUE
(doTocuHTE3a IS PACTUTEIBHOM
KJIETKH ¥ [IPUPOJIBI B LETIOM

Poinp gpixanus B

OolecnevyeHune KJIETOK IHeprue

Onpenensarb NOHSATHE «KIETOYHOE
IBIXaHHUEY.

JKU3HeneATeIpHo | IToHsITHE 0 KIIETOYHOM IBIXaHUHU KaK
CTH KJIETKH U 0 mporiecce o0ecreyeHus KICTKH
o CpaBHMBATh CTaAUU KJIECTOYHOTO
opraHusma sHeprueid. CTaauu KIeTOYHOTO
IBIXaHUS U EJIaTh BHIBOJBI.
JIbIXaHUsI: OECKUCIOPOTHAS
(pepmeHTaTHBHASA, WK TIUKOJIH3) U XapaKTepH30BaTh 3HAUCHUE
KHCIIOpoHast. Poib MUTOXOHADHIL B | ketounoro JIBIXaHUS JUTA KJIETKA U
KJIETOYHOM JbIXaHUU opranusMa.
BBISBISITE CXOACTBO 1M pazinuue
IbIXaHUus U POTOCUHTE3A
MHuoroo6pazue | PazmHo:keHHe KJIeTKH U eé XapakTepu3oBaTh 3HAUCHHUE
KJICTOK. JKH3HEHHBIA UK Pa3SMHOKCHHUA KIICTKH.
Pa3smMHoxeHnue. )
MeTobI Pa3zMHOXeHHE KIIETKU Iy TEM CpaBHUBATH JICTICHHUE KIICTKH
u3yueHus skuBbIx| ACTCHAST — o01iee CBOMCTBO KileTok | IIPOKAPHOT U SyKapHOT, 1C1aTh
OpTaHU3MOB: OJIHOKJIETOYHBIX U MHOT'OKJIETOUHbIX| BPIBOJBI HA OCHOBE CpaBHCHUA.
opraun3MoB. KietouHoe sienenme
HaOJI0ICHUE, Ir)l OKADHOT — JIEIEHHE KITeTKH Onpenenarb MOHATHS «MUTO3» U
HA3MCPCHUC, YHpoKap «KJICTOYHBIN [TUKID».
KCIIEPHMEHT HaJBoe. /leneHne KIeTku y

9yKapuoT. Muro3. Pa3sl MUTO3A.
JKM3HEHHBIN TUKIT KIETKH:
uHTepdasza, Muto3. Paznenenue
KJIETOYHOT'O COAEPKUMOT0 Ha JIBE
JIO4YEpHUE KIIETKHU.

Jlabopamopuasa paooma Ne 2

«PaccmarpuBanue
MHUKPOIPENapaToB € AEIALIMMUCS
KJIETKaMU»

OOBACHITL MEXAHHU3M
pacnpeieNIeHUs1 HacJaeACTBEHHOT O
Marepuana MeX.y ABYyMs
JIOYEPHUMH KIIETKaMU y IPOKAPUOT
U DyKapuoT.

HazpiBaTh u XapaKTCPU30BaATb
CTaauu KJICTOYHOIo NuKia.

Habmronate u onmceIBaTh
NENAIIAEC KIIETKA 10 TOTOBBIM
MHUKpOTIperapaTam.

OuKCHPOBATH PE3yNIHTATHI
HabmoAeHuH, POpMyIHpOBaTH
BBIBOJIBI.

Cobnronats npaBuiia paboThl B
KabuHEeTe, 00paIeHus ¢
n1abopaTopHbIM 000pyI0BaHUEM

O0o00menne U cuHCTEMaTH3 A M
3HAHM 1O TemMe
«3aKOHOMEPHOCTH *KM3HH HA
KJIETOYHOM YPOBHE»

XapakTepu3oBaTh CYILECTBCHHbBIE
MIPU3HAKY BaKHENUIIUX IPOLECCOB
KU3ZHENEATEIIBHOCTU KIIETKH.

Hcnonb3oBaTh HHPOPMALMOHHBIE




pecypchl AJis MOArOTOBKHU
MPE3CHTALUA U COOOIEHUH 10
Marepuaiam TeMbI

Tema 3. 3aK0HOMEpPHOCTH KU3HH HA OPraHU3MeHHOM ypoBHe (18 u)

OOMeH BELIECTB
Y TIPeBpaIICHUS

Opranusm — OTKpbITasi ’KUBas
cucreMa (Ouocucrema)

OO0O0CHOBBIBATH OTHECCHUE KUBOTO
OpraHusma K OMocCUCTEME.

E}II);I;:ZI( uBeLx | OPTAHH3M KaK KHBAs CHCTEMA. Briienste cyiecTBeHHbIC TPU3HAKU
OPTAHHMOB KOMITOHEHTBI CHCTEMBI, X OHOCUCTEMBI KOPraHU3M»: OOMEH
B3aMMOJEHCTBHE, 0OeceynBaromiee | BEIICCTB U IIPEBPAIICHNA SHCPIHM,
LEIOCTHOCTh OMOCUCTEMBI IIMTAaHUE, NBIXaHUE, TPAHCIIOPT
«opranu3m». Perymsmus nporeccos | BEUIECTB, CBA3M C BHEIIHEH CPEOH.
B Onocucrteme
OOBACHATH LETOCTHOCTh U
OTKPBITOCTh OMOCUCTEMBI.
XapakTepu30BaTh CIIOCOOHOCTH
OMOCUCTEMBI K PETyIIALUN
IPOIIECCOB KU3HEACATEIHHOCTH
Pa3znoobpazue Baxkrepuu u BUpyChI Brinensate cyniecTBeHHbIC TPU3HAKN
OpraHH3MOB. OakTepui, ITMaHOOAKTEPHI
Baktepuu. Pasnoo6pasue Gopm OpraHusMoB: | BUPYCOB.
MHoroo6pasue | OIHOKJIETOUHbIE, MHOTOKJIETOUHbIE
Gakrepuif. Ponp | M HEKJICTOUHbIC. bakrepun kak OOBsICHATS (Ha KOHKPETHBIX
GakTepuii B OZHOKJIETOYHBIE J0sIIEPHbIC HPHMePaVX) CTPOCHHC U 3Hfl‘leHHe
pupose 1 opraHusmsel. Bupycel kak OakTepuii, maHOGaKTEpUii 1
SKI3HM Yenopeka.| HEKIETOUHAs (popMa KU3HHU. BUPYCOB.
Bupycbt — g;IfTP;qHTveHBHHe OCO6§HHOCTH PaccMarpuBath U OOBACHATH 11O
HEKJICTOHBIC Py 11 BUPYCOB. SHAHCHIE PUCYHKY y4eOHHKa IPOIeCcC
hbopmbr. OaxTepuii i BUPYCOB B IPHPOJE IIPOHUKHOBEHHUSI BUPYCa B KIIETKY U
3aboneanns, ero pa3MHOKEHHSI.
BBI3BIBAEMbIE

OaKkTepus MU U
BUpycamu. Mepsl

[IpuBoaNTH MpUMEPHI 3200I€BaHUH,
BBI3bIBAEMBIX OaKTEpUSMHU U

npoUIaKTUKA BHPYCAMH

3a00J1eBaHUI

Pacrenns. PacTuresbHbBIN OPraHu3M u ero Brinensats u 06001mars

Kierku u 0CO0CHHOCTH CYILIECTBEHHbIE IPU3HAKU PACTEHUI
OpTraHbl U PACTUTENIbHOMN KIIETKHU.

paCTCHHIA. I'maBHBIE CBOMCTBA pACTEHUI:

PasMHOKeHHe. | @BTOTPOGHOCTB, HECTIOCOOHOCTH K XapakTepu3oBaTh 0COOCHHOCTH
Becronoe u aKTUBHOMY IIEPEABUKEHUIO, HpOHeCC(BB KU3HECACATCIIBHOCTHU
HOJIOBOE pa3MeIleHne OCHOBHBIX yacTeit — | PACTCHHU. IIMTAHUA, JIbIXaHus,
Pa3MHOMKCHHE KOpHsI 1 Tobera — B IBYX pa3HBIX (porocuHTE3a, pA3MHOKEHHUS.

cpenax. OcobeHHoCcTH
pPacCTUTETbHOU KIIETKHU:
MPUHAJIC)KHOCTE K OYKapuoTam,
HAJIMYUE KJIETOYHON CTEHKH,

CpaBHUBaTh 3HAYEHUE MOJOBOTO U
6€ecrosoro cnoco0oB pa3sMHOKEHUS
pacTeHuii, JenaTh BEIBOIBI HA




TUTACTU]] ¥ KPYITHBIX BaKyOJIeH.
Croco0Obl pa3MHOKEHUS PaCTCHUM:
noJsioBoe u 6ecronoe. OCOOCHHOCTH
MOJIOBOTO PA3MHOYKEHHS.

Twunel 6ecIoIoro Pa3MHOXCHHA:
BCIre€TaTUBHOC, CIIOpaMH, ACIICHUEM
KJICTKHU HaABOC

OCHOBE CPaBHCHHSI.

OOBACHATH POJIb PA3INIHBIX
pPacTeHMH B KU3HU YEJIOBEKA.

[IpuBOIUTE IPUMEPHI
KCMOJIb30BAHUS YETOBEKOM PA3HBIX
CHOCO00B Pa3MHOKEHUS PACTEHUN B
XO3SIICTBE U B IPUPOJIE

Muoroo6pa3zue | MHoroo6pasue pacreHuii u Beizenats i 0600mars
IIPUHIIAIIBL KX Pa3HbIX TPy, IPUBOJAUTH IPUMEPHI
KiaccubuKamy O06o001IeHne paHee U3YICHHOTO 3TUX PACTEHUIA.

MaTepuana. MHoroobpasue

Oco0eHHOCTH CITOPOBBIX pacTeHmit: | CTPOCHUA CIIOPOBBIX M CCMCHHBIX

BOJIOPOCJIC, MOXOBH/IHBIX, paCTCHuUU.

MANIOPOTHUKOB, XBOILEH U MJIAyHOB;

. PaznuyaTh 1 Ha3bIBaTh OPTaHbI
CEeMEHHBIX pPaCTeHUH: .
pacTeHUi Ha HATYpaJIbHBIX O0BEKTaX
TOJIOCEMEHHBIX U IIBETKOBBIX
U Ta0aumax.

(moxpeiToceMeHHbIX ). Kiaccbl

oTzena LIBeTKoBbIC: IBY10JIbHBIC U CpaBHHBATh 3HAYCHHE CEMEHHU U

OJTHOJIOJIbHBIE PACTEHUSI. CIIOp B JKU3HH PACTEHMIL

Oco0eHHOCTH U 3HaYeHHE CEMEHU B

CPaBHEHHUH CO CIIOPOH
['puOBbL. Opranun3mbl HapcTBa rpudoB U Be1ienare 1 XapakTepu3oBarh
MHOrooGpasue | JHINAHHKOB CYLIECTBEHHBIE IPU3HAKU CTPOEHUS
rpuGOB, UX POIIb Y TIPOIIECCOB KHU3HENEATEILHOCTH
B [IPUPOJIE U I'puOBbI, HX CXOACTBO € IPYTUMH rpuOOB M JTUIIAHHUKOB Ha
SKU3HH YeoBeka.| 2YKAPHOTHYECKUMU OPIaHU3MaMU | KOHKPETHBIX IPHMEpaXx.
TIHIIARHAKH — PACTEHHUSIMU U )KUBOTHBIMU — H
Pous otnuyre oT Hux. Cnernuduieckue CpaBHUBATB CTpOCHHE IPUOOB CO
IULaliHuKoB B | CBOWCTBa rpuOoB. MHOrooGpasue u | CTPOCHUCM PACTCHIN, XKUBOTHBIX 1
NpUpOE 1 3Ha4YeHue rpuOoB: MJIECHEBBIX, JHITAHHAKOB, NICNIATh BRIBOJIBL.

JKHM3HHU 4YCJIOBCKA

HUTSTIOYHBIX, TTAPA3UTHUCCKHUX.
JInmmaiHUKU KaKk 0coOObIe
CUMOMOTHYECKHE OPTaHU3MBI; UX
MHOT000pa3ue U 3HaUCHUE

XapakTepHu30BaTh 3HaU€HHE rPUOOB
Y JIMIIAMHUKOB VISl IPUPOJIBI U
YeJI0BEeKa.

OTMmeuath OMacHOCTh SITOBUTHIX
rprOOB ¥ HEOOXOAMMOCTh 3HAHUS
npaBui cOopa rpuboOB B IpUPOE

JKusortHrle.
[Tpoueccol
KH3HEICATCILHO
CTH U UX
perynsiuus y
’KUBOTHBIX

7KMBOTHBII OPraHu3M H ero
0CO0CHHOCTH

Oco0GeHHOCTH KUBOTHBIX
OpTraHu3MOB: IMPUHATIICIKHOCTD K
IyKapuoTam, TeTepoTpOPHOCTS,
CIIOCOOHOCTH K aKTUBHOMY
nepeABIKEHHIO, 3a00Ta O
IIOTOMCTBE, HOCTpOfIKa KNJINIIL]

Brigenste u 0000mars
CYIIIECTBEHHBIE TIPU3HAKU CTPOCHHUS
1 TIPOIIECCOB KU3HEIEATSIILHOCTH
JKMBOTHBIX.

HaGJIIO,I[aTB M OIIMCBhIBATH ITIOBCICHUEC
KHNBOTHBIX.

Ha3piBaTh KOHKpPETHBIE IPUMEPHI
Pa3JIMYHBIX JUKHUX KUBOTHBIX U




(rué3n, HOp). Jlenenue )KUBOTHBIX
10 cooco0aM TOOBIBaHUS ITUIIIH:
PaCTUTEIHHOSITHBIC, XHUIIHBIC,
napa3suTHYCCKHE, A alIbIIHKH,
BCESIHBIC

Haunboee pacrpocTpaHEHHBIX
JIOMAIIHUX KUBOTHBIX.

OOBACHATH POJIb PA3TUYHBIX
YKUBOTHBIX B JKU3HU YEJIOBEKA.

XapaxkTepu3oBaTh CIIOCOOBI
IUTAHWS, PACCEICHHSI, TIEPSKUBAHUS
HEeOIaronpusATHBIX YCIOBUHN
HOCTPONKH JKMIIUIL )KHBOTHBIMH

MHuoroo6pasue
(THUIBI, KJIACCHI)
KUBOTHBIX, UX
pOJIb B IPUPOIE
U JKU3HU
YenoBeKa

MHuoroo0pa3ue »KHBOTHBIX

JleneHue )XMBOTHBIX HA JIBa
noauapctsa: [Ipocreiiue u
Mmuoroxkiierounsie. OCOOCHHOCTH
MIPOCTEUIINX: PacIpOCTPaHECHHE,
MUTaHKE, TIEPEIBIKCHUE.
MHOTrOKJIETOYHBIE KUBOTHEIE:
0€eCc03BOHOYHBIE U TO3BOHOYHEIE.
OCc0oOCHHOCTH Pa3HBIX THIIOB
0EeCII03BOHOYHBIX KUBOTHBIX.
Ocob6enHoctH TUIa XOpa0BbIS

Brigenste u 0000mars
CYIIIECTBECHHBIC TIPU3HAKU CTPOCHHUS
U TIPOIIECCOB KHU3HEACITCILHOCTH
JKMBOTHBIX.

BrIsBISATE IPHUHAIEKHOCTD
JKUBOTHBIX K ONPEIEITIEHHON
CUCTEeMaTUYECKOU rpymme
(xmaccuduxarnym).

Paznmyath Ha HATYpaIbHBIX
00BbeKTaxX U TabIHIIaX OpPraHbl U
CUCTEMBI OPTAaHOB YKHBOTHBIX
pPa3HBIX THIIOB M KJIacCOB, Hanboiee
pacupoCTpaHEHHBIX TOMAITHUAX
’KMBOTHBIX M KMBOTHBIX, OITACHBIX
JUUIS YeJIOBEKa.

OOBACHATH POJIb PA3TUYHBIX
KUBOTHBIX B KU3HU YEJIOBEKA.

XapakTepu3oBaTh POCT U pa3BUTHE
KHUBOTHBIX (Ha MpUMepe Kiacca
Hacekxomsle, Tuna XopoBsie)

OO0611ue cBeaeHus
00 opranuzme
yesnoBeka. YepTsl
CXOJICTBA U
pasnuuus
YeNoBeKa 1
JKNUBOTHBIX.
Crpoenue
OpraHu3Ma
YenoBeKa:
KJIC€TKU, TKaHH,
OpTraH#bl,
CHUCTEMBI
OpTaHoB.
Ocobennoctu
MOBEICHUS
YeNoBeKa.

ConmanpHas

CpaBHeHHe CBOICTB OpraHu3Ma
YyeJ10BeKa M )KMBOTHBIX

O0600611eHME paHee U3YYEHHOTO
Marepuana. CX0oJCTBO UesloBeKa U
XKHUBOTHBIX. OTJINYME YeTOBEeKa OT
KHUBOTHBIX. CHCTEMBI OPTaHOB Yy
YeJI0BEeKa KaK OpraHu3Ma:
MUIIEBApPUTENbHAS, IbIXaTeIbHAS,
KPOBEHOCHAs, BbIICTUTEIbHAS.
Oprassl 4yBCTB. Y MCTBEHHBIE
crocoOHOCTH yenoBeka. [Ipuuunsl,
00YCJIOBJIMBAIOIINE COITHATHHBIC
CBOICTBA YeJIOBEKA

HpI/IBOJII/ITB A0Ka3aTejbCTBa pOJACTBA
YCJIO0BCKa C MJICKOIIMTAaIOIIIMMHKU
KHUBOTHBIMU.

BbIsiBISATE M Ha3bIBATh KIIETKH,
TKAaHU, OpTaHbl U CUCTEMBI OPTraHOB
YyeJloBeKa Ha pUCYHKaX yueOHUKa U
TabIuIaX.

CpaBHI/IBaTB KJICTKHU, TKaHHU
oprannu3mMa 4c€JIOBEKa U )KUBOTHBIX,
J€J1aTh BBIBOJbI.

Brigenste ocobesHOCTH
OMOJIOTUYECKOM MPUPO/IBI YETOBEKA
U €ro COIMaJIbHOM CYIIHOCTH,
JIeJ1aTh BBIBOJIbI




cpena oOuTaHus

yelioBeKa
becmonoe u Pa3mHo:keHHe :KUBBIX Boigensats u xapakTepus3oBath
I10JIOBOE OPraHu3MoB CYILIECTBEHHbBIE MTPU3HAKH JBYX
pa3MHOXKeHue. | TuIbl pa3MHOKEHUS: TI0JI0OBOE U TUIIOB Pa3MHOKEHUS OPTaHU3MOB.
[TonoBeIe 6ecnionoe. OcoOOEHHOCTH MOJIOBOTO
KJIETKH. Pa3MHOKEHHUS: CIMSHHE Myskckux 1 | CPABHHBATE TIOJI0BOE M becriorioe
OImIOJOTBOPEHH | JKEHCKHUX I'AMET, OILIOA0TBOpeHue, | PA3MHOKCHHUC, KCHCKAC U MYIKCKHIC
e o6pazoBanue 3UroThl. Becronoe MOJIOBBIE KJIETKH, JI€JaTh BHIBOJIBI.
pa3MHOKEHUE: BEr€TaTUBHOE,
OOBACHATH POJIb OIJIOJOTBOPEHHUS U
o0Opa3oBaHUE CIIOp, JeJIEHUE KIETKU
00pa30BaHMs 3UTOTHI B Pa3BUTHU
HazBoe. buosornueckoe 3HaueHue
KUBOTO MUpA.
MOJIOBOTO U OECIoioro
Pa3MHOKCHHA. CMeHa IOKOJIEHUH BoBISBIISITE U XapaKTepU30BaATh
— becrmonoro  MomoBoro —y II0JIOBOE U OECI0JI0€ TIOKOJIEHUS Y
JKUBOTHBIX M paCTCHUHU NaropOTHHUKA MO0 PUCYHKY y4eOHUKa.
XapakTepu30BaTh 3HAYECHUE
MOJIOBOTO U OECTIONIOro MOKOJIEHHUH y
pacTeHUH U KUBOTHBIX.
PackppiBaTh Onosornueckoe
MPEUMYIIECTBO TIOJIOBOTO
Pa3MHOXKEHHUS
Pa3H006pa3He I/IHZII/IBHHyaJIBH()e pa3BuTHe OHpe,ZLeJI}ITb IIOHATHUEC KOHTOI'CHE3».
OpraHU3MOB. OPraHu3MoB
Brigensarts u cpaBHUBATH
Poct u passurue CVILIECTRE
TBEHHBIC PU3HAKH JIBYX
OPraHu3MOB [Tonsitue 06 ontorenese. [lepuonpr | €Y p ABY.
OHTOTeHe3a: SMOPUOHAIBHBIN 1 IICPHOZIOB OHTOICHE3A.
MoCTAIMOpUOHANBHBIN. CTagun
OOBSACHATH MPOLIECCHI Pa3BUTHUS U
pa3BUTHS YMOPUOHA: 3UTOTA,
pocTa MHOTOKJIETOYHOT'O OpraHu3Ma.
IpoOJeHue, racTpyJsia ¢
nuddepenimanueit KIeTok Ha CpaBHUBATh M XapaKTEPU30BaTh
SKTOACPMY, SHTONICPMY H 3HaYE€HHE OCHOBHBIX ITAIOB
ME30/€pMy, OPraHOT'€HE3. pa3sBUTHS SMOPHOHA.
OcoOeHHOCTH TpoLiecca pa3BUTHS
»MOpPHOHA, €ro 3aBUCUMOCTb OT OOBSACHATH 3aBUCIMOCTD Pa3BUTHS
cpenbl. OcoOeHHOCTH SMOpPHOHA OT HACJIEICTBEHHOTO
NOCTAMOPHOHAIBHOT'O PAa3BUTHS. MaTepuasa 1 yCIIOBUI BHEIIHEN
Pa3BuTHE )KUBOTHBIX OPTaHU3MOB C | CPEMBI.
npeBpalieHreM U 0e3 IpeBpalieHus
OOBSCHATH Ha IPUMEPE HACEKOMBIX
pa3BHUTHE C TIOTHBIM U HETIOJTHBIM
MIPEBPALICHUEM.
HaspiBaTh 1 XapakTepru3oBaTh
CTaJIu{ POCTa U Pa3BUTHUS y JIATYLIKU
[TomoBoe OGpa3oBaHue MOJI0OBBIX KJIeTOK. | Ha3bIBaTh M XapaKTepH30BaTh
Pa3MHOXEHHUE. Meno3s JKCHCKHUEC U MY’KCKHUC ITOJIOBBIC
[omoBLIE KJIETKH, AUIIOU]IHBIE U TaIlJIOU IHbIE

KJICTKU.

IToHsTHE O AUMIOUIHOM U




Om1010TBOPEHH | rarIonJHOM Habope XpOMOCOM B KJIETKA OPTaHU3MOB.
e kieTke. JKeHckue u My»XcKue .
[0JI0BBIE KIETKH — rameTsl. Meiios | OTIPENEIATh NOHITHE «MEHO3.
KaK 0COObIN THII IeJICHUA KIETKH. | <APAKTEPU30BaTh H CPABHUBATH
TlepBoe i BTOpOE JeIeHHe Meiiosa. | IEPBOC M BTOPOE JCIEHNE MeH03a,
TToHATHE O CllepMATOreHese 1 JieNiaTh BbIBOJIBL. Pasnuyars moHsATHS
OOTEHESE «CTIEPMATOTCHE3» M «OOTEHE3).
AHanM3upoBaTh U OLICHUBATH
OHMOJIOTHYECKYIO POJIb Meio3a
Hacnencrennoc| U3yyenune mexanuzma XapakTepu30BaTh dTAIbl U3y4CHUs
T U HACJIEACTBEHHOCTH HACJIEJICTBEHHOCTH OPT'aHU3MOB.
H3MEHYHUBOCTD OOBSCHATDH CYIIECTBEHHBIN BKJIA]] B
—_ CBOMCTBA Hauaso uccienoanuit UCCJIEJIOBaHUSI HACJIEICTBEHHOCTH U
OpraHU3MOB HacJIeACTBEHHOCTH OPTaHU3MOB. n3MeHunBoctH I'. Mennens.
IlepBbiit HayuHbld Tpya I'. Mennens
U €ro 3HaueHue. JlocTrmxeHus BBIABIATE M XapaKTepH30BaTh
COBPEMEHHBIX HCCIICIOBAHMUI COBpPEMEHHBIE JOCTUKEHUS HAYKH B
HACJICICTBEHHOCTH OPraHH3MOB. UCCIICIOBAaHHUSAX HACIEICTBEHHOCTH U
YcnoBus A1 aKTUBHOTO pa3utus | H3MEHYHBOCTH
MCCIICIOBAaHUI HACIIEICTBEHHOCTH B
XX B.
HacnenctenHoc | OCHOBHbIE 3aKOHOMEPHOCTH CpaBHUBATH NOHSATHUS
Th U HACJIEJICTBEHHOCTH OPraHU3MOB | «HACJICIICTBEHHOCTH» U
W3MEHYUBOCTD «U3MEHYHUBOCTHY.
__ cRoficTea [TonsiTHE O HACIEACTBEHHOCTH U
OPraHN3MOB. crocobax mepenadu Mpu3HakoB oT | OOBACHATH MEXaHU3MBI
B3aiMOCBSI3H poxutenei noromctsy. Habop HACJIEACTBEHHOCTU ¥ U3MEHYMBOCTHU
OPraHH3MOB U XpOMOCOM B OpraHu3Me. I'eH 1 ero | opraHu3MoB.
OKpYKaroIeil cBoiictBa. ['eHOTHT M peHOTHUI. o
cpebl W3MEHUYUBOCTH M €€ TIPOSIBIICHUE B HPCACTATE TIOHATHS «I'CHY,
OpraHusMe «TEHOTHUID», «(HEHOTHITY.
[IpuBOINTE IPUMEPHI TPOSBICHUS
HACIIEZICTBEHHOCTH M U3MEHUYNBOCTH
OpTraHHU3MOB
HacnencrBennas | 3aKOHOMEPHOCTH M3MEHYHBOCTH | BRIIENATH CYIIECTBEHHBIE TPU3HAKH
" [TonsiTne 06 U3MEHYMBOCTH U €€ W3MEHYUBOCTH.
HEHACIICICTBEHH | POJIM JUISl OPTaHU3MOB.
ast HacnencTBeHHas 1 Ha3piBaTh ¥ OOBSICHITH PUIHHBI
M3MEHYHMBOCTh. | HCHACIEACTBEHHAS H3MEHUMBOCT. | HACHEICTBEHHOH N3MEHYMBOCTH.
MeTonbl Tune! HacIeaCTBEHHOMN
. .| CpaBHHBaTH NPOSIBIICHHE
W3yUYEeHUS JKUBBIX| (TEHOTUIIMYECKOW) N3MEHYHBOCTH: .
HACJIEJICTBEHHOU U
OpPTaHHU3MOB: MyTalHOHHAas, KOMOWHATHBHAS. .
HEHACTIeICTBEHHON H3MEHYHBOCTH
HaOIIOIEHNE,
H3MepeHye, Jdabopamopnan paooma Ne 3 | OPTaHU3MOB.
IKCICPUMCHT OOBSICHATH IPUYHUHBI IPOSIBICHUS

«BrIsSIBIIEHHE HACIEICTBEHHBIX U
HCHACJICACTBCHHBIX ITPU3HAKOB Y
paCTCHI/Iﬁ Pa3HBIX BUOOB»

Pa3IMYHbBIX BUAOB MYTaHHOHHOﬁ
N3MCHYNBOCTH.




OHpeI[eJ'HITB IMMOHATHEC «KMYTArcH».

BBISIBJISITB, Ha6JIIOI[aTB, OIINChIBATH
MIPU3HAKK TIPOSIBJICHUS
HAaCJIEICTBEHHBIX CBOMCTB
OPraHU3MOB M UX U3MEHYMBOCTH.

0O600mate nHGopMaIuIo 1
(hopMyIHpPOBATH BHIBOJIBI.

ColmronaTh paBuia paboThl B
KaOuHeTe, 0OparieHus ¢
nabopaTopHBIM 000PYI0BaHUEM

Henacieacreennas
U3MEHYMBOCTH

[lonsiTHE O HEHACIIEICTBEHHOU
(peHOTUTIMUECKOI) N3MEHYHBOCTH,
€€ MPOSIBIICHUU Y OPTraHU3MOB U
POJIU B X KHU3HEAESITEIbHOCTH.
3HaKOMCTBO C IPUMEPAMHU
HEHACJIEACTBEHHON U3MEHUYNBOCTU Y
pacTeHuM U KUBOTHBIX.

Jdabopamopnasn paooma N 4

«3yuenne N3MEHYHBOCTH Y
OpTraHU3MOBY

BreisBnars npuzHaku
HEHAacCJeICTBEHHOU U3MEHYUBOCTH.

HasriBaTh 1 00BACHATH MMPUYIKUHBI
HeHaCJ'Ie,Z[CTBeHHOI‘/‘I HU3MCHYHNBOCTH.

CpaBHUBaTh IPOSBICHUE
HEHACJIEACTBEHHOM U3MEHYUBOCTH Y
pa3HBIX OPraHU3MOB, J€JIaTh
BBIBO/JIbI.

BorsaBnATh, Ha0M01aTh, ONUCHIBATH
IMPU3HAKHW U3SMCHYUBOCTU
OpraHuU3MOB Ha IIPUMEpPE JIUCTHEB
KJIEHA ¥ PAKOBUH MOJUIIOCKOB.

0O6061mare nHpOpMaLIUIO U
(opMyIMpPOBATH BHIBOBI.

Cobnronate npaBuiia paboThl B
KabuHeTe, 00OpaleHus ¢
n1a0opaTopHbIM 000py1I0BaHUEM

3Hauenue
CEJIEKIIUU U
OHMOTEXHOJIOTUHU
B JKH3HU
yeJoBeKa

OCHOBBI CeJIeKIIUN OPTaHU3MOB
[TonsTue o cenexuuu. Mcropus
pa3BuTHs cenekiuu. Cenekius Kak
Hayka. OOIIre MeTO bl CeNeKIUU:
HCKYCCTBEHHBIN 0TOOp,
TUOpUAN3AINS, MyTareHes.
Cenexkuusi paCTEHUM, )KUBOTHBIX,
MHUKpPOOpranu3mMoB. Mcrnonb3oBanue
MUKpPOOOB 4ETIOBEKOM, TTOHSITHE O
OMOTEXHOJIOTHH

HaseiBaTh 1 Xapakrepru3oBaTh
METO/IbI CEJICKIUN PACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

AHaHI/ISI/IpOBaTI) 3HA4YCHUEC CCIICKIINHU
1 OMOTEXHOJIOTUH B 5KU3HH {71

O0o00menne U cuCTEMaTH3 A M
3HAHM 1O TemMe
«3aKOHOMEPHOCTH *KM3HH HA
OPraHU3MEeHHOM YPOBHE»

XapaKTCpI/ISOBaTL OTIIMYUTCIIBHBIC
IIPHU3HAKHU XMBBIX OPTaHU3MOB.

BI)I)ICJ'IHTI) " XapaKTCPpHU30BaATh
CYHICCTBCHHBIC ITPU3HAKHU CTPOCHUA
" IpoueCCOB KUSHECACATCIbHOCTU
OpTraHHu3MOB, IPUHAIJICIKAIIUX K




Pa3HBIM LAPCTBAM KUBOU IIPUPOJBI.

Hcnonp3oBate HHPOPMALMOHHBIE
pecypcesl AJI HOATOTOBKH
IIPE3CHTALMM IPOEKTOB U
coOOLIeHNH IO MaTepuazaM TEeMbI

Tema 4. 3ak

OHOMEPHOCTH MPOUCXOKIEHUS U PA3BUTHA KU3HU HA 3emJe (22 1)

DBOJIIOIUS IIpencrasiienust o Br1ensaTe 1 OsSICHATH OCHOBHBIE
OpPraHUYECKOTO | BO3HMKHOBEHMHU KU3HH Ha 3eMile | WU TUIIOTE3 O IPOUCXOXKICHUU
Mupa B HCTOPUM €CTECTBO3HAHUA KU3ZHU.
['umoTe3sl mpoucxoxaeHus )Ku3Hu | OOBACHATH TOCTAHOBKY H
Ha 3emsie. OnbiTl . Penu u JI. pe3yibTaThl onbiToB JI. [Tactepa
[TacTepa, onpoBepraroiue
THIIOTE3bI O CAaMO3apOKICHUN
KU3HU
CoBpemeHHbIe pecTaBJeHusi 0 | XapaKTepu30BaTh U CPABHUBATD
BO3HMKHOBEHMHU KU3HHU HA 3eMile | OCHOBHBIE Heu runote3 OnapruHa u
buoxumnueckas runoresa A.U. XoaaenHa 0 MPOUCXO0KICHUU
Omnapuna. YciioBUsl BOBHUKHOBEHUS | KU3HH, JIENIaTh BBIBOJIBI HA OCHOBE
*u3HU Ha 3emue. ['unoresa Jx. CpaBHECHUS.
XoJaeiiHa
OOBSCHATH NPOLIECCHI
BO3HUKHOBEHUS KOAIIEpPBATOB KaK
MEePBUYHBIX OPraHU3MOB
OBOJIONHUS 3HaveHue GpOTOCHHTE3A U BbiiensTh cyiiecTBeHHbIC IPU3HAKH
OpTraHUYECKOTO | OMOJIOTMYECKOr0 KPyroBopoTa CTPOCHHA U JKU3HCACATCIIEHOCTH
MUpa. BELECTB B PA3BUTUH KU3HH IICPBUIHBIX OPraHU3MOB.
B3anmocsszu .
OPTAHE3MOB 1 OCOGEHHOCTH TIEPBHYHBIX OTMeuaTh UBMEHEHUS yCIOBUM
oKpyKatomeii opranusmos. [losiBieHne ) CYIIIECTBOBAHUS KU3HU Ha 3emIie.
cpeibl aBTOTPO(OB — IIUAHOOAKTEPHIA. ApryMeHTHPOBATS TTpOLIECe

N3meHnenus yCcloBHil )KU3HU Ha
3emute. [IpuunHbI U3MEHEHUH.
[TostBnenue 6uocepsl

BO3HHUKHOBEHHUS OHochephl.

OOBACHATH POJIb OMOIOTHYECKOTO
KPYTOBOPOTa BEIIECTB

JTansl pa3BUTHA )KHU3HU HA 3emJie
OO011ee HaMpaBIICHUE YBOJTIOINH
JKU3HU. Dpbl, IEPUOJIBI U DTIOXU B
HCTOpHUM 3eMiu. BbIxo opranu3MoB
Ha Cylly. JTamnsl pa3BUTHUS KU3HU

Brigensate CYHICCTBCHHBIC ITPU3HAKU
OBOJJIFOINH XU3HU.

OTMeuaTh UBMEHEHUS yCIOBUM
CYII_[eCTBOBaHI/ISI JKHUBBIX OpFaHI/ISMOB
Ha 3eMII€.

Pasznuuats 3psl B ucTOpUM 3€MIIH.
XapakTepu30BaTh MPUYHUHBI BBIXOJA
OpPraHU3MOB Ha CyIIy.

OnuceiBaTh HU3MCHCHUA,
IMPOUCXOJUBIIHNEC B CBA3M C OTUM Ha




3emMJie U B CBOMCTBAX OPraHU3MOB

Cucrema u Hnen pa3zButusi oprannyeckoro | BeiensTs CylecTBeHHbIE
3BOJIIOLIHS MHpa B O0M0J10TUM noJIokeHus1 Teopun 3oarounu XK.-b.
OpraHUYeCKOro Jlamapxka.
MHpa Bo3aukHOBEHME UeH 00 IBOJIIONNT
’KUBOro Mupa. Teopus 3BOIIOLUN ApryMeHTUpOBaTh
K.-b. Jlamapka HECOCTOSTEIIbHOCTh 3aKOHOB,
BBIJIBUHYTBIX JlamapkoM, Kak myTen
3BOJIIOLIUU BUJIOB.
XapakTepru30BaTh 3HAUEHNUE TEOPUH
sporonin Jlamapka fuist uonoruu
Cucrema u Yapa3z JlapBuH 00 3BOJIOIHA BbinensTs n 00BSICHSITH
SBOJIOLHS OpPraHHYecKOro Mupa CYIIIECTBEHHBIE TTOJIOKEHUS TEOPUHU
OpraHHYECKOTrO spomtounu Y. /lapBuHa.

mupa. Y. JlapsuH

OCHOBOIIOJIOKHH
K y4eHus o0
IBOJTIOLIUH.

JBrKy1me cuibl

Uccnenosanus, npoBeIEHHBIC
Y. JlappunoM. OCHOBHBIE
MTOJIOKEHUS SBOJIIOIUN BUJIOB,
U3JI0KeHHbIEe [[apBUHOM.
JBrKy1re cuiibl mpouecca
SBOJIFOLIUN: U3MEHYUBOCTb,
HACJIEJICTBEHHOCTh, 00phOa 3a

XapaKTepI/I3OBaTI> ABWIKYIIUEC CUJIBI
OBOJJIOIMH.

Ha3zriBaTh 1 00BACHATH PE3YJIbTAaThI
OBOJJIOIMH.

ABOJTIOIUN . ApPryMEeHTHpPOBATh 3HAYCHHE TPY/I0B
CYILIECTBOBAHHE U €CTECTBEHHBIN Y. Jlapeuna
oTOOp. Pe3ynbTaTsl HBONTIOIUN.
3nauenue pador Y. Jlapsuna
CoBpemeHHble npeacTabieHust 00 | Beiaensars u 00bsACHATH OCHOBHBIC
IBOJIOIMU OPTAaHMYECKOT0 MUPA | TIOJIOKEHUS YBOJIFOITMOHHOTO
[Tonynauus kak eIuHALIA YUEHHS.
ABOJIOIMU. BaxkHenmme nousaTus
COBPEMEHHO# TEOPHUH IBOIOIIUH OOBACHATH POITH MOMYIAIUHA B
MpoI1ieccax IBOIIOIUU BUIOB.
HaspbiBaTh dakTopsl 3BoOIONNY, €€
SIBJICHUS, MaTEpHaJl, JJIEMEHTapHYIO
eAMHUILY
Bug — B, ero KpUTepPUH U CTPYKTypa | BBUABIATE CYLIECTBEHHBIC IPU3HAKU
OCHOBHas BUJIA.
cHcTeMaTHyecka | DA — OCHOBHAs CHCTEMATHYECKAs
S eIMHHIIA. equnuia. [Ipuznaku Buga Kak ero OOBSICHATH Ha KOHKPETHBIX
Ipusnaku Buga. | KPUTEPHH. [omynstumuu — npuMepax GopMHpoOBaHHE
B3anMOCES3H BHYTPHBHIOBAs TPYIIHPOBKA MPUCTIOCOOJICHHOCTH OPTaHU3MOB
OPraHU3MOB I poacTBeHHBIX ocobel. [lomymsiust | BUAA K CPEAC obuTaHus.
okpysatomeii | — (POPMA CymeCTBOBaMS Busa CpaBHHBATH TOMYJISALUH OHOTO
Cpeabl BUA, ICJaTh BHIBOJLI.
BrIsSBISATE IpUCTIOCOONICHUS Y
OpPraHU3MOB K cpejie oouTanus (Ha
KOHKPETHBIX MPUMEPAX )
OBOJIIOIUS IIpoueccnl 00pa3oBaHusi BUI0B OOBSCHATH MPUYKUHBI MHOTOOOpa3us




opranunueckoro | Bumoobpazosanue. [lonstue o BHUJOB.
mupa. Bug — MUKPOIBOITIOLMH. THUIIBI
OCHOBHas BH1006pa3oBanus: reorpaduueckoe | [IPUBOTUTH KOHKPETHBIE IPUMEPDI
CHCTEMATUYECKA | ¥ OHOJIOTMYECKOE (opMupOBaHUS HOBBIX BUJIOB.
s eIMHULIA
JUHHTL OOBACHATH IPUUMHBI IBYX TUIIOB
BUJ1000pa30BaHusl.
AHanu3upoBaTh U CPAaBHUBATH
MpUMephl BU1000pa3oBaHus (Ha
KOHKPETHBIX PUMEPAX )
OBoronus MakposBoJonus Kak npouecc Boiiensarte cyiecTBeHHbIE TPOLECCHI
OPTraHUYECKOTO | MOSIBJICHUSI HAABHIOBBIX IPYyNII muddepeHIray BUA.
Mupa OPraHu3MoB
OOBACHATH BOSHUKHOBEHHE
YcnoBus U 3HaYCHHE HA/IBUJIOBBIX TPYIIIL.
muddepennmanu Buaa. [louastue o
MakposBosroLmH. JJokasatenscrea | [IPUBOJMTH IPUMEPBI, CIlyKallue
Npoliecca BOMIOHH: JI0Ka3aTeJIbCTBOM IIpoLecca
HAJICOHTONOIMYECKIE 9BOJIIOIIMH KU3HU Ha 3emiie.
b
AMOPHUOJIOTUYECKUE, AHATOMO-
Hcnonb30BarTh U NOSICHATH
Mopdonoruueckue (pyAUMEHTHI U .
WUTIOCTPATUBHBIN MaTepua
aTaBU3MBbI)
y4eOHMKA, U3BJIEKATh U3 HETO
HY>KHYI0 HH(POPMAIIIO
OBoJIIOIUSA OcHOBHBIE HANIPABJICHUSA Onpenenars NOHIATHS
OpPraHUYECKOTO | IBOJIIOLHH «OUOJOTUYECKUM TPOTPECCY,
Mupa. [Tporpecc u perpecc B )KMBOM MUDE. | «OMOTIOTUYECKUI PErpeccy.
Pesynbrarsl Hanpasnenust 6M010ru4eckoro XapakTepru30BaTh HAIIPABJICHUS
ABOJIIOLIUU: nporpecca: apomopdos, OHMOJIOTUYECKOro Mporpecca.
MHOT000pa3ue AAMOaJanTanns, oomas
BHJIOB, JleTeHepaLys OPraHu3MOB OO0BACHAITD pvonL OCHOBHBIX
NPUCTIOCOBIEHHO HaIpaBJIEHUH 3BOJIIOLIUY.
CTh OPraHU3MOB
AHanu3upoBaTh U CPAaBHUBATH
K cpene
pel MPOSIBJIEHUE OCHOBHBIX
oOuTaHus .
HaTpaBIIEHUH DBOJIOIUH.
HazbiBaTh 1 MOSACHATH IPUMEPHI
apoMopdo3a, uANoaanTaluu u
o01eit 1erenepanuu
DBOIOIHUS IIpumMepbI IBOTIOIMUOHHBIX XapakTepu30BaTh IBOJIIOIIUOHHbBIE
oprasmdeckoro | MPeodPa3oBaHMii KHBBIX npeoOpa3oBaHus y JKUBOTHBIX Ha
MHpa. OpPraHu3MOB MpuMepe HEPBHOM,
VY CIIOKHEHHE O00011IeHNE paHee H3YYEHHOTO MUILEBAPUTEIBHOM,
OpraHU3MOB B MaTepuaina 00 SBOIOIIH. PEnpOyKTUBHOM CUCTEM.
mporecce OBOMIONHSA — JJIUTEIbHBIN XapaKkTepu30BaTh SBOIOIIMOHHBIC
SBOJTIOLH. HCTOPUYECKUII Ipolecc. peoOpa3oBaHUs PEIPOTYKTUBHOMN
JIBIKYIIHE CHITBI CHUCTEMBI Y PACTECHHUM.
BOJTIOLIHN OBOJIIOLMOHHBIE TPe00pa3zoBaHUs
MeTomnt ' JKUBOTHBIX U PACTCHUN. Y POBHHU CpaBHUBATH TUIBI PA3MHOXKEHUS Y

N3YYCHUS KUBBIX|

npeoOpa3oBaHUA

PACTUTCIIBHBIX OPraHU3MOB.




OpPTaHU3MOB:
HaOJII0IeHuE,
U3MEepeHHue,
9KCIIEPUMEHT

OOBACHATH PUYUHBI
(hopmMupoBaHU OHOJIOTUYECKOTO
pa3zHooOpa3us BUIOB Ha 3eMiie

OcCHOBHbIE 3AKOHOMEPHOCTH
IBOJTIOLHU

3aKOHOMEPHOCTH OMOJIOTHUYECKOM
ABOJIIOIMH B IPUPOJIC:
HeoOpaTUMOCTh Mpoliecca,
MPOTPECCUBHOE YCIOXKHEHUE POPM
KHM3HHU, HEPOTrPaMMUPOBAHHOE
pa3BUTHE KHU3HH, aJIaNITAIINH,
IIOABJICHUEC HOBBIX BHU0B.

Jdabopamopnas paooma Ne 5

«IIpucnocobieHHOCTh OpPraHU3MOB
K cpezie OOuTaHUs»

HaswiBaTh 1 XapaKTCepUu3oBaTh
OCHOBHBIC 3aKOHOMCPHOCTHU
3BOJIIOHH.

AHanM3upoBaTh WILTFOCTPATHBHBIHA
MaTepua ydeOHUKa st
JI0Ka3aTeIbCTBA CYIIECTBOBAHUS
3aKOHOMEPHOCTEH Tpolecca
9BOJIOLINH, XapAKTEPU3YIOIIUX €
OOIIYI0 HAIIPABICHHOCTbD.

BBIHBHHTB, Ha6J'IIO,I[aTB, OIIMChIBATh U
3apUCOBBIBATH ITPHU3HAKU
HacCJICJICTBEHHBIX CBOMCTB
OpPraHMU3MOB U HAJIMYUA UX
HN3MCHYHNBOCTH.

3anuceIBaTh BBIBOIBLI U HAOIIOIEHUS
B TaOJIMIAX.

Cobnronats mpaBuiia paboTHI B
kaOuHeTe, 0OpaleHus ¢
1a00paTOPHBIM 000PYI0BaHUEM

Mecro yenoBeka
B CHCTEME
OpPraHUYECKOTO
mupa. Yeptsl
CXOJICTBA U
paznuuus
YeJI0BeKa U
YKUBOTHBIX

Ye10BeK — NpeACTABUTEIID
KMBOTHOI'0 MUPa

DBoumotus npumaToB. PanHue
NpeaKH NpUMaToB. | OMUHHIBI.
CoBpeMeHHbIE YeT0BEK00Opa3HbIe
00e3bsHBI

Paznuuath 1 XxapakTepu3oBaTh
OCHOBHBIE 0COOEHHOCTHU MPEJIKOB
IPUMaTOB U TOMHUHUI.

CpaBHUBAThH U aHATTU3UPOBATH
MIPU3HAKH PAHHUX TOMUHH] 1
4eII0BEKOOOPa3HBIX 00E3bsSH Ha
pUCYHKaX yuyeOHHKa.

Haxonute B UHTEpHETE
JIOTIOTHUTEIBHYIO0 UH()OPMAILIHIO O
npuMaTax ¥ TOMUHUIAX

MecTto uenoBeka
B CUCTEME
OpPTraHUYECKOT0
MHpa.
IIpuponHas u
colyagbHas
cpena oOuTaHus
yeJioBeKa

IBOJIOIHOHHOE POUCXOKICHUE
Yyesl0BeKa

Hakomnenue axtos o
MIPOUCXO0KICHUU YEIOBEKA.
JlokazarenbCcTBa poACTBA YEIOBEKA
U ’KMBOTHBIX. BakHeime

0COOEHHOCTH OopraHu3Ma 4c€JIOBCKaA.

[TposiBnenue GMOIOTHUECKUX U
COLIMATILHBIX (PaKTOPOB B
UCTOPUYECKOM TIpoliecce
MIPOMCXOXKICHUS YEIOBEKa.
OO01ecTBEHHBIN (COMATBHBIN)

XapaKTCpI/IBOBaTL OCHOBHBIC
0COOCHHOCTU oprannismMa 4c€JIOBCKaA.

CpaBHI/IBaTB IIPU3HAKH CXOJCTBA
CTPOCHHS OpraHu3Ma YelOBeKa U
YEJIIOBEKOOOPa3HBIX 00E3bsIH.

Jloka3bpIBaTh Ha KOHKPETHBIX
IpUMEpPax eJUHCTBO OMOJIOTHUYECKON
U COLMAJILHON CYIIIHOCTH Y€JI0BEKa




00pa3 KU3HU — YHUKAJIbHOE
CBOICTBO YelIOBEKa

PanHue 3Tansl 3BOJIOIHH
yeJIoBeKa

Pannue npenku yenoseka. [lepexon
K MPAMOXOKJICHUIO —
BBIJAIOIIMIACS TAIl YBOJIIOIMI
yenoBeka. CTaauu aHTPOIOreHe3a:
MPEIIIECTBEHHUKH, YETIOBEK
YMEJIbIA, APEBHEUILINE JIFOIU,
JIPEBHUE JIFOJIA, COBPEMEHHBII
YyeJIOBEK

Pazaugares n XapaKTCpU30BaTb
CTauU aHTPOIIOICHE3a.

Haxonute B UHTEpHETE
JOTIOJTHUTEILHYI0 HH(OPMAITHIO O
MPEIIECTBEHHUKAX U PAHHUX
MpeaKax yeaoBeKa

ITo3aHue 3TAaNBI 3BOTIOLUH
YyeJ0BeKa

Pannue HeoaHTpOIBI —
KPOMaHbOHIbL. OTIMYUTENbHBIE
IIPU3HAKU COBPEMEHHBIX JIFOACH.
buoconuanpHas cylHocTh
4eJIoBeKa. BiausHue conuanbHbIX
(bakTopoB Ha JieiicTBHe
€CTECTBEHHOI'0 0TOOpa B
HCTOPUYECKOM PA3BUTUH YeJIOBEKA

XapakTepHu30BaTh HEOAHTPOIIA —
KPOMaHbOHIIa KaK yeJlIoBeKa
COBPEMEHHOI0 THUIIA.

HaswiBaTh perraroriye GakTops
(hopMUPOBaAHHMSI U PA3BUTHS
YeoBeka pa3yMHOTO.

OO0O0CHOBBIBATH BIUSHUE
COLMAIIBHBIX (PaKTOPOB HA
(bopMupoBaHUE COBPEMEHHOTO
YeJI0BeKa

YenoBeueckue pPacbl, HX POJACTBO
H IIPOUCXOKACHUE

Yenosek pasyMHbIA —
nonuMop sl Bua. [lonstue o
pace. OCHOBHBIE THIIBI Pac.
[IpoucxoxaeHue u poacTBO pac

HaspiBaTh CyliecTBEHHBIE TPU3HAKU
BHJ1a YenoBeK pa3yMHBIN.

OOBACHATH MPUCTIOCOOJICHHOCTh
OpraHm3Ma 4YeoBeKa K cpesie
oOuTaHusl.

BrisaBagaTe IIPUYINHBI MHOFOO6pa3I/IH
pac 4€I0BCKaA.

XapakTepru3oBaTh POJACTBO pac Ha
KOHKPETHBIX MPUMEPAX.

HaseiBaTh 1 0OBACHATE TIIABHBIH
MPU3HAK, TOKA3bIBAIOINUNA €IMHCTBO
BH1a YenmoBek pa3yMHbIN

Poirn yemoBseka B
ounochepe

Yes10BeKk Kak KUTeIb OM0Chepbl U
ero BJMsHHE Ha NPUPoOAY 3eM/IH

YenoBek — xuTeIb OMOChepsl.
Brnusinue gyenoBeka Ha 6uocdepy.
VcnoxHeHre 1 MOITHOCTb
BO3JICHICTBHS UeiIoBeKka B Ouocdepe.
CoxpaHeHue XU3HH Ha 3eMiie —
TJIaBHAs 33/1a4a YeI0BeYeCTBA

Briasiare MIPUYUHEBI BJIIMAHUA
4yenoBeka Ha Ouocdepy.

XapakTepu3oBaTh pe3yJIbTaThbl
BIIMSIHUS YETIOBEYECKOM
NesATeTLHOCTH Ha Ouocdepy.

[IpuBOIUTE KOHKPETHBIE IPUMEPHI
MOJIE3HON U T'yOUTETHHOM
JEATEIIBHOCTH YEJIOBEKA B IIPUPOJIE.




AprymMeHTHpOBaTh HEOOXOIUMOCTh
OepeKHOr0 OTHOIICHHUSI K IIPUPOJIE

O0o001menue U cucTeMaTH3anus
3HAHM MO Teme
«3aKOHOMEpPHOCTH
NMPOMCXOKIEHUS U PA3BUTHS
JKM3HH Ha 3emuiey»

BI)I,Z[@J'IHTB CYIICCTBCHHBIC ITPU3HAKHN
BUJa.

XapakTepu30BaTh OCHOBHbBIE
HAIpPaBIICHUS U JIBIKYIINE CHIIbI
IBOJIIOLIHH.

OOBACHATH MPUYKUHBI MHOTOOOpa3ust
BHUJIOB. BBISABIIATE U 00OCHOBBIBATH
MECTO YeJIOBEKa B CUCTEME
OpPraHUYECKOro MUpA.

Haxonute B UHTEpHETE
JIOTIOTHUTEIBHYIO0 UH()OPMALIHIO O
MIPOUCXOKICHUU KU3HU U IBOJIIOIUHU
YEeJI0BEYECKOr0 OpraHu3ma.

Hcnonb3oBath HHGYOPMAIIMOHHBIE
PeCYpPCHI JJIs TOATOTOBKH
MPE3CHTALUH WU COOOIICHHS 00
9BOJIIOIUHU YEJI0BEKa

Tema 5. 3akoHOMepHOCTH B3aMMOOTHOLICHUI

Opranu3moB u cpeasl (15 4)

Cpena — YcaoBus ;Ku3HH Ha 3emiie Bb1iensats u Xxapakrepu3oBaTh

UCTOYHUK CYIIECTBEHHBIE IPU3HAKHU CPEJl

BEIIeCTB, Cpenbl KHU3HH OpPraHU3MOB Ha SKU3HI Ha 3eMile.

SHEpruu 1 3eme: BoaHasl, Ha3eMHO-

nH(OpPMALIIH. BO3/YyIIHAas, IOYBEHHAs, Ha3piBaTh XapakTepHble IPU3HAKU

B3anMoCBs3u OpraHu3MeHHast. Y CIIOBHS KU3HH OpPTraHu3MOB — OOHUTaTEIeH ITUX

opramusMop i | OPTAHH3MOB B Pa3HBIX CpeJiax. Cpea KHU3HHU.

OKpYKaroIeil DKonoruyeckue QpakTopsl: X

cpebl abHoTHYECKUE, OMOTHYECKUE U ApaKTCPU30BATE ICPTHI

AHTPOITOTeHHBIE IPHCIOCOOJIEHHOCTH OPTaHU3MOB K

cpene ux oOUTaHuUs.
Pacnio3naBath 1 xapakTepu3oBaTh
9KOJIOTHYECKHE (PaKTOPBbI CPeJibl

B3aumocssi3u OO0mme 3aK0OHBI AelCTBUSA Be1ienars 1 XapakTepu3oBarh

OpraHU3MOB U (akTOpOB cpeabl HA opraHu3Mbl | OCHOBHBIC 3aKOHOMCPHOCTH

OKpYKaroIIeH neiicTBus GaKkTOPOB Cpebl HA

cpezbl. Bimstaue 3aKOHOMEPHOCTH JIeHCTBUS OpTaHN3MBL.

skooruueckux | PAKTOPOB CPEJIBL: 3aKOH ONITHMYMA,

(hakTopos Ha 3aKOH HE3aMEHUMOCTHU (hakTopa. HasprBath npuMeps! q)aKTOPOB

OpraHH3MBI BinsHME KONOTHUeCKUX (pakTopos | CPEIBL. AHATM3UPOBATE JEHCTBHE

Ha opraHu3msl. [leppoandHoCTh B
JKU3HU OPTaHU3MOB.
doTronepuoanu3m

(akTOpPOB HA OPraHU3MBI 110
pUCYHKaM y4eOHUKA.

BI)I)ICJ'IHTI) OKOJOTMYCCKUE I'PYIIIbL
OpTraHHu3MOB.

[IpuBOAUTE IPUMEPHI CE30HHBIX




MEPECTPOEK KUZHEAECATEILHOCTH Y
YKUBOTHBIX U PACTCHUHN

Ipucnoco061eHHOCTH OPraHU3MOB
K AeHCTBHIO ()AKTOPOB Cpelbl
[Tpumepsl prCIIOCOOIEHHOCTH
opranu3mMoB. [lonsrue 06
ajanrtanuu. Paznoobpasue
agantauui. [TonsaTue o Ku3HEHHOU
dopme. DKONOrnYecKre IrpymnIibl
OpraHu3MOB

[IpuBOIUTE KOHKPETHBIE IPUMEPHI
aJanTanui y )KUBbIX OPraHU3MOB.

Ha3zbiBaTh HEOOXOAMMBIE YCIOBUS
BO3HUKHOBEHHMS U NOAACPKAHUS
ajarnTanui.

Pa3znnuath 3HaueHue MOHSATHI
«OKU3HEHHas (opMay U
«IKOJIOTHMYECKas TPYIIIay

DKoCUCTeMHas
OpraHu3aIus
JKUBOU TIPUPO/IBI.
BianmoneiictBue
Pa3HBIX BUIOB B
IKOCHCTEME
(KOHKYpEeHIIHs,
XHIIHUYECTBO,
CHUMOHO3,
HapasuTU3M).
IInmesrle cBA3M
B DKOCHCTEME

buorunyeckue cBsizu B npupoje
buoTtnueckue cBA3u B IpUPOJIE: CETH]
MMUTAaHM, CIIOCOOBI TOOBIBaHUS
nuiy. B3aumopaencTeue pazHbix
BHJIOB B IIPUPOJTHOM COOOIIIECTRBE:
KOHKYPEHIIUSI, MyTyaJli3M, CHMOHO03,
XUITHAYECTBO, Mapa3uTtu3M. CBs3u
OpPraHU3MOB Pa3HBIX BUJIOB.
3HaueHne OMOTHYECKUX CBA3EH

BreinensaTe u XapakTepu30BaTh THITBI
OMOTUYECKUX CBS3EH.

OO0bscHATH MHOTOOOpa3ue
TPO(UIECKUX CBSA3ZCH.

XapakTepru30BaTh THUIIbI
B3aMMOJICHCTBHSI BUJIOB OPTaHHU3MOB:
MyTyalli3M, CHMOHO3, TApa3UTH3M,
XHUIIHAYECTBO, KOHKYPEHIHS,
MPUBOJAHUTH UX IPUMEPBI.

OO0BICHATh 3HAYEHUE OUOTUYECKUX
CcBA3EN

DKocuCTeMHas
OpraHu3aIus
JKUBOU ITPUPOJBI.
Bug —
OCHOBHAas
CHCTEMaTU4YecKa
s CAUHMIIA

B3aumocBs3u Opranu3sMoB
B MONYJISILUHA

[Tomynsanus kak oco0as
HaJOpraHu3MeHHas cucTema, popma
CYLIECTBOBaHMS BUJIa B IPUPOJIE.
[TonsiTue o nemorpaguueckoi u
POCTPAHCTBEHHON CTPYKType
nomysiiun. KonndecTBeHHbIE
NoKa3aTesy MOMYJIALUH:
YHCIICHHOCTh U TUIOTHOCTh

BreiensaTe cymecTBeHHbIE CBOWCTBA
HOIYJISAUK KaK TPYMIbI 0coOei
OJTHOTO BUJA.

OOBSACHATH TEPPUTOPUATIBHOE
HoBeJIeHne 0co0ell MomyIIsLuu.

HaseiBaTh 1 Xapakrepus3oBaTh
IIPUMEPBI TEPPUTOPUATBHBIX,
MUIIEBBIX U MOJOBBIX OTHOLICHUI
MEX/1y 0COOSIMU B MOMYJISALIUU.

AHanu3upoBaTk COJEPKAHNE
pUCYHKa y4eOHUKa,
WJUTIOCTPUPYIOLIETO CBOWCTBA
MOMYJISALHI

DOYyHKIMOHMPOBAHME MOMYJISALUI
B IIpupoae

Jemorpaduueckue xapakTepUCTUKH
MOMYJISIUK: YUCICHHOCTD,
IJIOTHOCTB, POXK/IaEMOCTb,
CMEPTHOCTb, BBIKBAEMOCTb.
Bo3zpacTHas cTpykTypa nonyJisnu,
10JIOBAsi CTPYKTYpa MOMYJISLHUH.

BrsBisATh nposiBIICHNE
JeMorpagpuecKux CBOMCTB
MONYJISILIMY B IPUPOJIE.
XapakTepHu30BaTh NPUYUHBI
KoJe0aHus YHUCIEHHOCTH U
IJIOTHOCTH MOITYJISILIAM.

CpaBHI/IBaTB MNOHATHA KYUCICHHOCTD
IomyJIsinun» U «IJIOTHOCTH




[MTomynsinust kak duocucrema.
JluHaMHKa YHUCIICHHOCTH U
TUIOTHOCTH MOy JISAUK. Perynsanus
YHCJIEHHOCTH TIOIYJISIIHN

nomyJjrsinuun», 1€J1aTb BLIBOABI.

AHanu3upoBaTh COJIEPIKAHUE
PUCYHKOB y4eOHHMKa

DKocucreMa.
[Iumesrle cBA3M
B DKOCUCTEME

IIpupoanoe coodmecTBo —
OuoreoneHos

[TpupoaHoe cooOIIecTBO Kak
OMOIIEHO3, €r0 SIPYCHOE CTPOCHHUE,
SKOJIOTHYCCKUE HUIIIH, ITHIICBHIC
IIEITH ¥ CeTH nuTaHus. | 1aBHBIN
MPU3HAK IPUPOTHOTO COO0IIeCTBa
— KpYTrOBOPOT BEILIECTB U TTOTOK
snepruu. [lonstue o 6motone. Posp
BHJIOB B OMOLIEHO3€

BeiensTh cyniecTBeHHbIC IPH3HAKH
MPUPOTHOTO COOOIIECTRA.

XapakTepHu30BaTh SIPYCHOE CTPOCHHE
OHOIIEHO30B, ICIIN MUTAHUS, CETH
IUTAHWS U DKOJIOTMUYECKUE HHILIH.

IloHnMaTh CyIIHOCTh MOHATHS
«Ounotom». CpaBHUBATH NOHSTUS
«OHOTreoeHO3» U «OUOLIEHO3Y.

OOBACHATH Ha KOHKPETHBIX
puMepax CperooOpa3yroIIyIo POib
BUJIOB B OMOIICHO3€E

Kpyrosopor
BEIIECTB U
IpeBpaICHHS
SHEPrUu B
KOCHCTEME.
buochepa —
riobanpHas
HKOCUCTEMA.
B.U. Bepnancku
i —

Buoreonenospl, 3K0CHUCTEMBI U
ouochepa

DKOCUCTEMHAsI OpraHU3aLUs KUBOU
pupopl. DyHKIIMOHAIBHOE
pa3ianyre BUJOB B DKOCUCTEMAX
(mpou3BOAUTENH, TOTPEOUTENH,
pasnararenu). OCHOBHbIE
CTPYKTYpPHbIE KOMIIOHEHTbI
sKocucTeMbl. KpyroBopot BelecT
Y TIPEBpAIICHUS SHEPTUU —

BI)II[CJ'I)ITI), OOBSICHSATH U CpaBHHBATb
CYILIECTBCHHBIC IPHU3HAKU
IPUPOIHOTO COOOIIECTBA KaK
IKOCHCTEMbI HJIH OUOTEOLICHO3a.
Xapakrepu3oBatk OHochepy Kak
IJ00aTbHYIO 9KOCHCTEMY.

OOBACHATH POJIb Pa3INYHBIX BUI0B
B IIpoIIecce KPyroBOPOTA BEIIECTB U
MOTOKE SHEPTHH B IKOCUCTEMAX.

e OCHOBHOM NMPHU3HAK IKOCUCTEM OOACHATE 3HAUCHHUC
K y4CHUA O p ' OHMOJIOrMYECKOro pa3HO0Opazus st
6rochepe buocdepa — rnobanbHas
: . COXpaHeHUs1 OHochepsl.
I'paHHUIBI skocucrema. B.1. BepHaackuii o
onochepsi. Guocepe. Kommonentsr, XapakTepu3oBarh poJib
Pacripoctpanenu | XaPAKTCPUIYIOUINC COCTAB U B.U. BepHajckoro B pa3BUTHH
e 1 poJib skuBoro | CBOUCTBA OMOCheps: xmnBoe y4enust 0 buochepe.
BEIeCTBA B BEIIECTBO, OMOT€HHOE BEILECTRO,
6rocdepe KOCHOE BEIIECTBO, OMOKOCHOE AHaNM3UpPOBATh U MOSCHATH
BEIECTBO. POJIb )KMBOTO BEIIECTBA B| COJEPKAHUE PUCYHKOB yueOHUKA
ounocdepe
OxocuctemHass | Pa3BuTne M cMeHa IPpUPOIHBIX OOBSICHATE M XapaKTepH30BaTh
OpraHu3anus coo0mecTB MPOLIECC CMEHBI OMOT€OLEHO30B.
KUBOU IPUPOJBI.
BEIICCTB 1 cmeHa. CTamuu pa3BUTHS IICPBUYIHBIX 1 BTOPHIHBIX
IpeBpaLeHUS ouoreoreHo30B. [lepBuunbie U CYKOCCCHH, CPABHUBATE MX MCIKIY
SHEpIHH B BTOpUYHBIE CMEHBI (CYKIIECCHN). COOOH, Jenath BHIBOJBI.
KOCHCTEME Y CcTONYUBOCTD OHOTE€OIICHO30B

(axocucTem). 3HAaUCHHUE 3HAHUN O

OO060CHOBBIBATH POJIb KPYTOBOPOTA
BEIIECTB U DKOCUCTEMHOU
OpPraHU3alMu KU3HU B YCTOMYUBOM




CMEHE MPUPOIHBIX COOOIIECTB

pasButuu 6uochepsl.

OOBSCHATD MPOLIECCHI CMEHBI
3KOCHUCTEM Ha MpUMeEpax MpUpo bl
POAHOrO Kpast

MHoroo0pa3ue 0HOreoeHO30B
(3KocHCTEM)

O0600611eHre paHee H3Y4EHHOTO
Mmarepuaia. MHOrooOpasue BOJIHBIX
IKOCUCTEM (MOPCKHX,
NPECHOBOIHBIX ) U HA3EMHBIX
(ecTeCTBEHHBIX U KYJIbTYPHBIX).
ArpoOnoreoeHo3b!
(arpo3KOCUCTEMBI), UX CTPYKTYPA,
CBOICTBA M 3HAYCHHE JJISI YEIOBEKA
U TIPUPOJIBI

BBII[CJISITB " XapaKTCPHU30BaATh
CYHICCTBCHHBIC ITPU3HAKH U
CBOMCTBaA BOJIHBIX, HA3CMHBIX
OKOCUCTCM U aIrpO3KOCUCTCM.

OOBACHATH IPUYUHBI
HEYCTOMYMBOCTH arpo3KOCHCTEM.

CpaBHHBaTH MEXIy COOOH
€CTECTBEHHBIC U KYJIbTYpPHBIE
9KOCHUCTEMBI, JIeIaTh BHIBOJIBI

3akonoMepHOCTH| OCHOBHBIE 3aKOHBI YcTOliunBOCTH | BBIICIATH M XapaKTEPH30BaTh
COXpaHEHUs JKMBOW MPUPOABI CYIICCTBCHHBIC TPHINHBI
YCTOIYNBOCTH YCTOMYUBOCTH 3KOCUCTEM.
HPHPOIHBIX HunmnocT o OOBACHATH Ha KOHKPETHBIX
3SKOCHCTEM. JKOCHUCTEMAX. Y CTOWYHUBOCTh 1Y
TpuuuHb! MPUPOIHBIX SKOcucTeM. [Tpruunnbl ngMean 3Ha4CHUC .

. i . MOJIOTHYECKOTO Pa3sHOOOpa3Hs ISt
ycToifunpocty | YCTOHHTHBOCTH SKOCHCTEM: N CTOEIIMBOCTI;I A
SKOCHCTEM 6I/IOJ'IOI“I/.I"16CKO€ pazHooOpazue u P y

coOnpspKEHHAS YUCIIEHHOCTh UX 9KOCHCTEMBI.
BUJIOB, KPYTOBOPOT BEIECTB U
[IpuBOAMTH IPUMEPHI BUJIOB —
MOTOK SHEPTHH, TUKITHIHOCTb
YYaCTHUKOB KPYTOBOPOTa BEIIECTB B
IPOLIECCOB
IKOCHUCTEMAX.
OOBACHATH Ha KOHKPETHBIX
MIpUMEPAX MOHITHS «COTPSHKEHHAS
YHCJIEHHOCTh BUJIOB B DKOCHUCTEME)
U «UUKITAYHOCTHY
ITocnencTBus JKoa0rHvecKne npodjaeMbl B Boinensite u xapakTepu3oBaTh
JESATEIIBHOCTH onocdepe. OxpaHa npupoabI MPHYHHBI SKOJIOTHUECKUX IIPOOIIEM B
YyeJloBeKa B O0600611eH1Ee paHee N3Y4EeHHOT O ouocepe. IIporaosnposats
HKOCUCTEMAX. matepuaina. OTHolIeHre yenoBeka k | TOCICACTBHA NCTOIICHUA
DKOJIOTHYECKHE | MPUPOJIE B HCTOPHH YenoBedecTBa. | IPUPOAHBIX PECYPCOB M COKPAIICHHSA
npo6aemsl. Poib | [Ipobnemsl Ouocdepsl: ucTomeHue OHONIOrHIECKOro pasHOOOpasus.
YeJoBeKa B MPUPOHBIX PECYpPCOB, 3arpsi3HEHHE,
OO6cyxnaTh Ha KOHKPETHBIX
ouocdepe. COKpaIlleHHe OMOIOTUYECKOTO YA p
pUMEpPax SKOJIOTUYECKHE
MeTobl pa3zHooOpasus. Pemenue
poOJIeMbI CBOETO pEeTHOHA U
U3yYEHUS KUBBIX| IKOJIOTHYECKUX MPOoOIIeM
onocepsl B IIEJIOM.
OpTaHU3MOB: Oounocdeprl: paroHATIEHOE
Halro/1eHue, MCIIOb30BAHUE PECYPCOB, OXPAHA | ApryMeHTHPOBATH HEOGXOIUMOCTD
U3MepeHue, IPUPOJIBI, BCEOOLIEE IKOIOTHIECKOE | 34 111yTpy OKpYKaIOWeH cpesibl,
HKCHIEPUMEHT o0pa3oBaHNe HACENCHHS. COOIIOEHHS IPABIT OTHOLIEHHS K

JKABOU M HEKUBOU MPUPOJIE.




Jlabopamopuasa paboma Ne 6

«Onenka KayecTBa OKpY>KaroIen
CpeabD»

BrIgBaSTE 1 OLCHUBATH CTCIICHb
3arpsA3HCHUA HOMemeHHﬁ.

OUKCUPOBATH PE3YIbTATHI
HaOJIIOJICHUH U JIeJIaTh BHIBOJIBI.

Cobnronats nmpaBuiia paboThI B
kaOuHeTe, 0OpalieHus ¢
n1abopaTopHbIM 000pyI0OBaHUEM

MeTtonanl
W3YUYEHUS KUBBIX
OpPTaHHU3MOB:
HaOJIIOIeHuE,
U3MEpeHHe,
AKCTIIEPUMEHT

IKcKypcus 6 npupooy

«3y4yeHue u onMcanue SKOCUCTEMbI
CBOEM MECTHOCTH)

OnuceIBaTh 0COOEHHOCTH
IKOCUCTEMEI CBOEU MECTHOCTH.

Habmronate 3a mpupoaHeIMu
SIBJICHUSIMH, (PUKCUPOBAThH
pe3yJbTaThl, ACaTh BHIBOIBI.

CobnronaTh paBuIIa MOBECHUS B
pupoe

O0o001mIEeHne U cUCTEMaTH3alus
3HAHHUH 10 TeMe
«3aKOHOMEPHOCTH
B3aHMMOOTHOIIIEHH OPraHNU3MOB H
cpeab»

HToroBeiii KOHTPOJIb 3HAHUH
Kypca 0HOJIOTHH
9 kyiacca

Briasnare IIPpU3HAKH
IPUCTIOCOOTICHHOCTH OPTaHU3MOB K
cpene oouTaHusl.

OOBSACHATH POJIb KPYTOBOPOTA
BEILIECTB U IIPEBPAILEHHs] SHEPTHU B
JKOCHCTEMAaX. XapaKTepu30BaTh
6uochepy Kak rao0anbHYyIO
9KOCHCTEMY.

AHanmM3UpoBaTh U OIEHUBATH
MOCJIEJICTBUS I€ATEIbHOCTH
YeJioBeKa B IPUPOJIE.

Haxonute B UHTEpHETE
JOTIOTHUTEIBHYI0 HH(OPMAITHIO O
paboTe y4EHBIX M0 COXPAHEHUIO
PEIKUX U UCUE3AI0IINX BUIOB
YKUBOTHBIX U PaCTEHUII.

CucreMaTU3UpOBaTh 3HAHUS 110
TeMaM pasznena «Oomue
OMOJIOTUYECKHE 3aKOHOMEPHOCTHY.

[TpuMeHsATh OCHOBHBIE BUIBI
y4eOHO! NesTeIbHOCTH MPU
(OpMYIHPOBKE OTBETOB K UTOTOBBIM
3aJaHHSIM




