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1. IosscHUTEJLHASA 3aAIHCKA

Pa6ouasn nmporpamMmma 1o oHoJI0THH IJIsA 9 Kj1acca cocTaBjieHA HA OCHOBE cneuylomeﬁ HOPpMAaTUBHO-

NnpaBoBoOi 0a3bl:

®denepanpHoro 3akoHa Poccuiickoit @enepanun ot 29 nexadpst 2012 r. N 273-D3 "O6 obpazoBaHuu B
Poccuiickoit deneparnun"

®enepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbLHOrO CTaHAApTa OCHOBHOTO 00111ero o0pa3oBaHusl,
YTBEPKICHHBIN MTPUKa30oM MuHHUCTEpCcTBa 00pa3oBanus u Hayku PD ot 17 gexabps 2010 Ne 1897
[TpumepHoii porpamMmel 0 y4eOHBIM npeaMeram. buonorus. 5-9 knaccer: mpoekT. — M.
[Ipocsemienue, 2011. — 54 c. — (CtangapTsl BTOPOro MOKOJIEHUS).

[Tonoxxenus o pabodei mporpaMme, MPUHATOTO Ha TIeAArorunaeckom cosete rumuazuu 08.06.2016
OcHoBHo# 00pa3oBatenbHOM nmporpammbl OO0, IPUHATON ¢ U3MEHEHUSIMU HA MEearOrHYeCKOM
cosere 27.05.2019 r.

[Tpukaza Munucrepcta npocsemenust PO ot 28.12.2018 roga Ne 345 "O denepanbHOM NepevHe
y4eOHMKOB, PEKOMEHIYEMBIX K UCIIOIB30BAHUIO IIPU PeaNTU3allii UMEIONINX TOCYIapCTBEHHYIO
aKKpeIUTaInio 00pa30BaTeIbHBIX MPOTPAMM HaYaIbHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPETHETO
obmrero oopazoBanus".

OO0umas xapakTepucTHKA y4e0HOro npeaMera

Jannas pabouast mporpamMma no Ouosoruu — 9 knacc. «buonorus. Beenenue B o01ryto Onog0ruio»
MOCTPOeHa Ha OCHOBE (YHIAMEHTAIBHOTO SIpa COJEpPXKaHUsS OCHOBHOTO O0IIEro oOpa3zoBaHHMS,
TpeOOBaHUH K pe3y/lbTaTaM OCBOCHMS OCHOBHOH 00pa30BaTEbHOM IPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHus, TPeOOBAaHUH K CTPYKTYpEe OCHOBHOW 0Opa30BaTENbHOW MPOTPaMMBbI, MPOMUCAHHBIX B
denepanbHOM roOCyapCTBEHHOM 00pa3oBaTelbHOM CTaHAAPTE OCHOBHOIO 00IIero oOpazoBaHMs, a
Takke KoHIenuuu nyxXxOBHO-HPAaBCTBEHHOI'O Pa3BUTHS M BOCIMTAHMSA rpaxkaaHuHa Poccun. B Hei
TaKXX€ YUUTBIBAIOTCS OCHOBHBIE HJEH U IIOJIOKEHHUsS IPOrpaMMbl pa3BUTUS M (PopMUpOBaHUS
YHHUBEPCAJIBHBIX YYEOHBIX JeHCTBUN oOOydaromuxcs i oOmero oOpa3oBaHUs, COOMIOmaeTCS
IIPEEMCTBEHHOCTh C MPUMEPHBIMU IPOrpaMMaMi Ha4yajJbHOIO 00pa3oBaHUS U aBTOPCKOM paboueit
nporpammoii (coctaButens I'. M. [lanpasesa, uzn-so Jpoda, 2012 r. k YMK noxa. pen. npodeccopa,
nokropa nen. Hayk B.B.Ilaceunnka).

B nporpamMe oco0oe BHUMaHHE YAEICHO COAEP)KAaHUIO, CHOCOOCTBYyIOIEMY (HOPMHUPOBAHUIO
COBPEMEHHOM €CTECTBEHHOHAyYHOM KAPTUHBI MHUpPA, I[I0Ka3aHO NPAKTUYECKOE IPUMEHEHUE
Ouosiornyeckux 3HaHui. M3yuenune Guosoruu mno mpeajgaraeMoil mporpaMMe IpezrnoiaraeT BeAeHHe
(deHomornyeckux HaOMIOJEHUI, ONBITHUYECKOM M NpakThuyeckoil paloTsl. [lnsg mnoHUMaHUS
y4JallUMHUCS CYIIHOCTH OHMOJOrMYEeCKMX SIBJICHMH B IMpOrpamMMmy BBEJEHBI J1abopaTopHble paloThI,
OKCKYpCHUH, JIEMOHCTpAIIMU ONBITOB, TMpOBeJAcHUE HaOmoaeHuid. Bce 3T0 1maeT BO3MOXKHOCTH
HaIpaBJICHHO BO3JCHCTBOBAaTh Ha JIMYHOCTh YYallerocs: TPEHUPOBATh MaMsTh, pa3BUBATh
Ha0JII0/1aTeIbHOCTh, MBIIUIEHHE, O00y4yaThb IpPHEMaM CaMOCTOSITENIbHON yueOHOW NedaTeabHOCTH,
CIOCOOCTBOBATh Pa3BUTHIO JIFOOO3HATEILHOCTH M HHTEpECa K MIPEMETY.

Ienn u 3aga4n o0yvyeHnus no kypcey «Bpenenne B 001ryro 0uosioruio» 9 kiacc

ean:
[ ]

0000111eHNe 3HAHUH O U3HHU U YPOBHSIX €€ OpraHu3alluH, PACKPhITHE MUPOBO33PEHUYECKUX BOIPOCOB
O MIPOUCXOXKACHUN U PA3BUTHH KU3HU Ha 3eMile

000011eHNe U yriyOieHne NOHITHI 00 SBOJIFOLIMOHHOM Pa3BUTUH OPTaHHU3MOB,

BOCIIMTAHWE BCECTOPOHHE PA3BUTOM JIMYHOCTH, BJIAJICIONIEH OCHOBAMHM HAy4YHBIX 3HAHHM,
Oasupyroumxcs Ha OHMOLEHTPUYECKOM MBIIUIEHWH, U CIIOCOOHOW TBOPYECKH HMX MCIOJIb30BAaTh B
COOTBETCTBUH C 3aKOHAMHM MIPUPOIBI M 00IIIeUeIOBEUeCKUMHI HPABCTBEHHBIMU IIEHHOCTSIMU.



3agaun:

AwnhE
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® OCBOCHME 3HAaHMW O IKHUBOM MPUPOJE U TMPUCYIIUX €A 3aKOHOMEPHOCTSX; CTPOECHUHU,
KHU3HENEATSTBHOCTH U CPeA000pa3yIOIIel poin )KUBBIX OPTaHU3MOB; O POJIH OMOJIOTHYECKON
HayKH{ B IPAKTHYECKOU JIEATEIbHOCTH JIFOAEH; METO/1ax MO3HAHUS KUBOW TPUPOIBL;

® OBJIAJACHHE  YMCHUSAMH IIPUMEHATH OMOJIOTUYECKUE 3HAHUSA [T OOBSICHEHHS MPOLIECCOB U SIBIICHUM
KUBOU IIPUPOBL;

® JCMOJb30BaTh MHPOPMAIMIO O COBPEMEHHBIX IOCTHKEHHUSIX B 00jMacTM  OMOJOTHMH M SKOJIOTHH,
paboTaTh ¢ OMOIOTHYECKUMHU TpUOOpaMu, HHCTPYMEHTAMH, CIPAaBOYHHKAMU;

® [IPOBOAUTH HAOIIONEHUS 32 OMOIOIMYECKUMH OOBEKTaMU, ONOJIOTUYECKAE IKCIIEPHUMEHTHI;

® pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEIICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Mpolecce
MpoBe/IeHUsT HAOMIOICHUH 3a )KUBBIMU OpraHU3MaMH, OMOJOTHUECKUX AKCIEPUMEHTOB, pabOTHI ¢
pa3IMYHBIMU UCTOYHUKAMH UH(OpMaLINY;

® BOCIIUTAHUE MO3UTUBHOTO IIEHHOCTHOTO OTHOIICHUS K KUBOU NPUPOJIE, KYIbTYpPhI
IIOBE/ICHUS B TIPUPOJIE;

® JCMOJb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU I yX0/1a
3a pacTCHHUSIMH, TOMAIIHUMH KHBOTHBIMH, 3200THI O COOCTBEHHOM 3/I0POBBE;

® OIICHKHU IOCJEACTBUN CBOEU IEATEIbHOCTH IO OTHOLIECHHIO K IPUPOJHOM Cpee;

e s COOMIOAICHUST TPaBUJI MOBEJCHHS B OKPYXKAIOMIEH cpene, HOpM 340poBoro odpasa
AKU3HHU.

MecTto npeaMera B y4eGHOM IJIaHe
[IpencraBnennas pabodass mporpamMma COOTBETCTBYET aBTOPCKOW IpPOTrpaMMe OCHOBHOTO OOIIETO
obpaszoBanust 1o Owonormu mon pea. B.B. Ilaceunmka. Cpok peanu3zanuy MporpamMMbl y4eOHOTO
npeameta «buonorus» 9 kiacc — oguH ydeOHsIi rog. [IporpamMma paccunTana Ha 2 4aca B HEAEIIIO.
[Tpu 34 y4eOHBIX Hepemnsix o0IIee KOJIMIeCTBO YaCOB HAa U3y4eHHE B 9 Kilacce CocTaBUT 68 4acoB

PecypcHoe o0ecnieuenue
Y4eOHO-MeTOAHYECKas IMTEpaTypa

Kamenckuit A.A., Kpukcyno E.A., Ilaceunuxk B.B. buonorus. Beenenue B oOmiyro Ouosoruio u
sKoJorni: YueOHuk Juisi 9 kimacca oOmieoOpa3oBaTelbHBIX yueOHBIX 3aBeneHuii— M.: [lpoda,
2014.
O.A. Ilenensena, 1.B. CynnoBa [loypounsie pazpaboTku no o6mieit 6uonoruu 9 kiacc Mocksa. «Bako»
2013

JlonoJiHUTe/IbHbIE Y4eOHUKHU, TOCOOHSI, CTIPABOYHUKH

[llycranoBa T.A. buonorus: Tectol,3a1anus,ayqiine MeToguku — PoctoB: @enukc, 2007

Kupunenko A.A., Konecaukos C.U. buonorus. «Jlernon», Poctos Ha nony , 2014

Kupunenko A.A. MomnekynsipHast 6nosnorust «Jleruon», PoctoB Ha nony , 2014

O.b.I'nranu. O6mas 6uonorus. Tabmuu. Cxemsl 9-11 knaccsl. M.I'ymMaHUTapHBIH W3JaTEIBCKUM LEHTP
BJIAJIOC. 2007.

H. I'pun, V. Crayn, /. Teinop. buonorus. B 3-x Tomax. M. Mup. 1993

H.A.Jleme3a. buonorus B sk3ameHalMoHHBIX Bornpocax U otBetax. CIIb «Buxrtopus mmoc» 2011

b. Heb6en. Hayka 06 okpyxatoreii cpene. B 2-x Tomax. M. Mup. 1993

A.O. PyBunckuit. O6mas ouonorus.10-11 knacc ¢ yrmyonennsim uzydenueM. M. TIpocsemienune. 1993
T.C. CyxoBa. KoHTposbHbIe U TpOBEpOUHbIe pabOoThI 1o 6nonoruu. 9-11 kmacesl. M. [Ipoda. 1997

Meroanyeckas qureparypa U AMIAKTHYECKHH MaTepuaJl



=

bapaGanmukos b.1., Canaes E.A. CoopHuk 3a1a4 no reneruke. — M3n-so Kazanckoro ynusepcureta, 1988.
2. buonorus. Ilpoepounsie pabGotel B Qopmare I'MA. COOpHHK MHpPOEKTOB MPOBEPOYHBIX pPabOT: y4eOHO-

MeToarueckoe mocooue/ moxa oomr. pea. 3.E.benoycosoii, I'.H.ITanunoit. — Bei. 2. — CII6.: Pernome, 2013.- 148 c.
3. KpecrpsanunoB B.IO., Baithep I'.b. COopHuKk 3a1a4 110 TeHETHKE C peieHusIMU. — CapaToB:
Hzn-so «JIuneii», 2007.

4. B.C. Poxnos. 'MA 2011. buonorus. TemaTnueckue TpeHUPOBOUHBIE 3a1aHus . 9 kiacc. M. Dkemo, 2010
5. ConoBkoB [[.A. buonorus Tunossie TecToBbIC 3aaHus ['0OCy1apcTBEHHOW UTOTOBOM aTTeCcTalluu. 9 Kiacc

— M.: BAKO, 2014. - 96 c.

6. TepemoB A.B. TecToBble 3a0aHus 1)1 IIPOBEPKH 3HAHUI yUaIIuXcs 1o oOel onoorun. — M.: TBopueckuii
nentp, 2000.

7.  Tectsl 110 TeMaM ypOKOB, KAPTOUYKH, TAOJIHIIBI U CXEMBI IT0 TEMaM YPOKOB

DJIEKTPOHHBIE PeCypPChl HA KOMIAKT-ANCKAX

1. CD [Ipunexaesa JI.I'., Credanosa E.C., [Tanuna T.JI., AugpuanoBa C.K., KimounukoBa H.M.,
KitounukoBa M.A. MnTepaktuBHblii Kype: «buonorus. 10 — 11 knacesi» — M.: [Ipocsewienue, 2003.
2.2 CD «bonbmas >amukinoneans Kupumia u Medboaus» — M.: IIpocsemenne, 2001.

IInanupyemMsle pe3yJibTAaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE, MeTaNpeMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUA Y4eOHOro npeamera (Kypca)
«bunoJorus»

[Ipenmosaraempie pe3yabTaThl 00yUEHUSI CTPYKTYPUPYIOTCS IO KJIFOUEBBIM 3a1a4aM O0IIero 00pa3oBaHus,
OTpaXKaIOIIUM UHANBHUAYAIIbHbIE, OOIIECTBEHHBIE U TOCYJAPCTBEHHBIE MOTPEOHOCTH, U BKIIOYAIOT
JTUYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIC PE3YJIbTATHI

JlesTennbHOCTh 00Pa30BaTEILHOTO YUPEXKICHUS B 00yUYeHUN OUOJIOTHH J0JDKHA OBITH HAllpaBlicHa Ha
JOCTUKCHHUE 00YJIAFOIIUMUCS CIICTYIOIINX JUYHOCTHBIX Pe3yabTATOB:

1) 3HaHKE OCHOBHBIX MTPHUHITUIIOB U MPABHJI OTHOILICHHUS K XXUBOW MPUPOJIC, OCHOB 3I0POBOT0 00pa3a KU3HU U
310pOBBE-COEpErarouX TEXHOJIOTUH;

2) peanuzaius yCTaHOBOK 37I0pPOBOT0 00pa3a KU3HHU;

3) chopmMupOBaHHOCTH MO3HABATEIHHBIX HHTEPECOB M MOTUBOB, HAMPABIIEHHBIX HA U3yYEHUE KUBOU
MIPUPO/IbI; HHTEIUIEKTYAIbHBIX YMEHUH (TOKa3bIBaTh, CTPOUTH PACCYXKIEHUS, aHATU3UPOBATh, CPABHUBATD,
J€JIaTh BBIBOABI 1 I[p), 3CTETUYECKOTO OTHOLIEHUS K )KUBBIM OOBEKTAM.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM OCBOCHHS BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI IPOTpaMMbl IO OMOJIOTUN
SABJIIOTCSL:

1) oBilaieHNE COCTABIISIIOIIMMHU UCCIIEI0BATENILCKON U MPOEKTHON AESITENbHOCTH, BKIIIOUasi YMEHUS BUJETh
npobJeMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TMIIOTE3bI, 1aBaTh ONpeAEICHUs NOHATUAM, KIIacCU(UIIUPOBATh,
Ha0J110/1aTh, MPOBOJIUTH SKCIIEPUMEHTHI, JA€JIaTh BBIBOJbI U 3aKJIFOUEHUS, CTPYKTYPUPOBATh MaTepHall,
OOBSICHATS, I0Ka3bIBATh, 3ALIUILATH CBOU UJIEH;

2) ymeHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTUYEC-KOW MH(POPMAIIUU: HAXOJAUTh OMOJIOTHYECKYIO
MHGOPMAIIHIO B PA3IMYHBIX HCTOUHUKAX (TeKCcTe yueOHUKA, HAyYHO-TIOMYJIIPHOM JIUTEpaType,
OMOJIOTMYECKHX CIIOBApsIX U CIPAaBOYHUKAX ), aHAJIM3UPOBAThH U OLIEHUBATh MH(OPMAILIHIO, TPE0OPa30BbIBATh
uH(pOpMaLHNIO U3 0JHON GOPMBI B IPYTYIO;

3) ciocoOHOCTH BBIOMPATH LIETEBbIE U CMBICIIOBbIE YCTAHOBKHM B CBOUX JIEUCTBUAX U MOCTYIKAX MO
OTHOIIIEHHUIO K KUBOH MPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIINX;

4) ymeHue aZieKBaTHO UCII0JIb30BaTh PeUeBble CPECTBA JUIsl IUCKYCCUHU U apryMEHTAlluU CBOEH MO3UINH,
CpPaBHMBATh pa3HbIe TOUKH 3PEHNUS, apTyMEHTUPOBATH CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOKO MO3UIIMIO.

Hpe)lMeTHI)IMI/I pe3yjdabTaTaMu OCBOCHHS BBIITYCKHUKaMH OCHOBHOM IIKOJIBI porpamMmsal 1o OnoIorun
SABJIAKOTCA:

1. B mo3HaBarenpHO# (MHTEIIEKTYAIBHOM) cdepe:




* BBIJICJICHUE CYILECTBEHHBIX IPU3HAKOB OMOJIOTHUECKUX 00BEKTOB (OTIMYUTEIBHBIX PU3HAKOB JKUBBIX
OpPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHHM, )KUBOTHBIX, TPUOOB U OAaKTEepUii; OpraHu3Ma ueJIOBeKa; BUJIOB,
sKOCUCTeM; Orocepbl) U mporeccoB (OOMEH BEIIECTB U MPEBpaIlleHUe SHEPTHH, TUTaHUE, JbIXaHuUE,
BBIJICJIEHUE, TPAHCIIOPT BELIECTB, POCT, PA3BUTHUE, PA3MHOXKEHUE, PETYIIALMS AKU3HEAEATEIIbHOCTH OPraHu3Ma;
KPYTOBOPOT BEIIECTB U NMPEBPAIICHUE SHEPTHH B YKOCHCTEMAX ),

* IPUBEJCHHE JOKA3aTENIbCTB (apryMEHTAlM) POJICTBA YEIOBEKA C MIIEKOITUTAOIMMH KUBOTHBIMU;
B3aMMOCBSI3M YEJIOBEKA U OKPYKAIOIIEH CPebl; 3aBUCIMOCTH 3/I0POBbsSI YETIOBEKA OT COCTOSIHUS
OKpY’Karole cpesibl; HEOOXOJUMOCTH 3aLIUThl OKPYKAIOLIEH cpe/ibl; COOII0IeH s Mep PO(UIAKTUKN
3a00JIeBaHNH, BHI3BIBAEMBIX PACTCHUSMH, )KUBOTHBIMHU, OAKTEpUAMH, TpUOaAMH U BUPYCaMH, TPABMAaTU3Ma,
crpeccoB, BUU-nH(peknu, BpeiHbIX NPUBBIYEK, HAPYILIEHHUS OCAHKH, 3pEHHUS, ClTyXa, MHPEKIIUOHHBIX U
MIPOCTYTHBIX 3a00JICBAHUM;

* KJ1accu(uKanus — onpeAeIeHue NPUHAAIEKHOCTH OMOJIOTMUECKUX 00BEKTOB K OIpe1eIEHHON
CUCTEMAaTUYECKOW IpymIIe;

* 00BsICHEHHE POJI OMOJIOTMH B IPAKTUYECKOH 1EATEIbHOCTH JIFOAEH; MECTa M POJIM YesloBeKa B IPUPO/IE;
POICTBA, OOIIHOCTH MPOUCXOXKICHHS U IBOJIOIMH PACTCHHUI U )KUBOTHBIX (HA IPUMEPE COMOCTABIICHUS
OTJEJIbHBIX IPYIII); POJIU Pa3IMYHBIX OPraHU3MOB B )KU3HU YEJIOBEKA; 3HaUEHUs1 OMOJIOTHYECKOTO
pasHooOpa3us Uit COXpaHeHHs OMOoc(ephl; MEXaHU3MOB HACIEICTBEHHOCTH M H3MEHYHBOCTH, TIPOSIBIICHUS
HacJIeICTBEHHBIX 3a00JI€BaHUN y YeJIOBEKa, BUA000Pa30BaHMs U IPUCTIOCOOIEHHOCTH;

* pa3nMYeHre Ha TabIHIax yacTeil ¥ OPraHOMIOB KIIETKH, OPTaHOB M CHCTEM OPTaHOB YEJIOBEKA; Ha KHUBBIX
00beKTax U TabJaMLIaX OPraHoOB IIBETKOBOTO PACTEHUS, OPTraHOB M CUCTEM OPIaHOB KUBOTHBIX, PACTEHUI
Pa3HBIX OT/IENIOB, JKUBOTHBIX OT/IEIBHBIX THIIOB U KJIACCOB; HANOOJIEe paCIPOCTPAHEHHBIX PACTEHUH 1
JIOMAIIIHUX UBOTHBIX; ChEIOOHBIX U SAOBUTHIX IPUOOB; OMACHBIX JUIs YEJIOBEKA PACTEHUH U )KUBOTHBIX;

* CpaBHEHHUE OMOJIOTHYECKUX OOBEKTOB M MPOIIECCOB, YMEHHE JI€TIaTh BBIBOBI M YMO3AKIIOUCHUSI HA OCHOBE
CpaBHEHMS,

* BBISIBJIICHUE U3MEHYMBOCTH OPTaHU3MOB; IIPUCIIOCOOJICHUH OPraHU3MOB K Cpesie OOMTaHUs; THIIOB
B3aUMOJICHCTBUS pa3HbIX BUJOB B SKOCUCTEME; B3aUMOCBA3EH MEXy 0COOEHHOCTSIMHU CTPOEHHSI KJIETOK,
TKaHEW, OpraHoB, CUCTEM OPraHOB U UX (PYHKUUAMU;

* OBJIQZICHUE METO/IaMHi OMOJIOTHYECKOM HayKU: HAaOI0ACHNE U ONMMCAaHUe OMOIOIHYECKHX 0ObEKTOB U
MIPOIIECCOB; IIOCTAHOBKA OMOJIOTHUECKUX HKCIIEPUMEHTOB B OOBSICHEHHE UX PE3yJIbTaTOB.

2. B 11eHHOCTHO-OpUEHTAMOHHOM chepe:

* 3HaHME OCHOBHBIX MTPABIJI MTOBEICHUS B IIPUPOJIEC U OCHOB 37J0POBOT0 00pa3a KHU3HHU;

* aHAJIM3 U OI[EHKA MOCIIEJICTBHIA JIEATSIILHOCTH YeJIOBEKA B TIPUPOJIC, BIHMSHUS (PaKTOPOB PHUCKA HA 3]J0POBBE
YyeJIoBeKa.

3. B cepe TpyIOBO# ASATEIBLHOCTH:

* 3HaHHE U COONIOZCHHE MTPABHII PaOOTHI B KaOMHETe OMOJIOTHH;

* coOJI0/IeHNE MpaBUi padbOThI ¢ OMOJIOTMYECKUMH TPUOOpPaMU U HTHCTPYMEHTaMU (TpenapoBajibHbIE UTJIbL,
CKaJIbIeINH, JIYTIbl, MUKPOCKOIIBI).

4. B chepe hu3nUecKoil AeATEILHOCTH:

* OCBOCHHE MTPUEMOB OKa3aHUs MEPBOM MOMOIIH MIPH OTPABICHUU SAOBUTHIMU IPpUOAMU, PACTCHHUSIMH, YKycax
KUBOTHBIX, TPOCTYTHBIX 3a00JICBaHUIX, 05KOTAaX, 0OOMOPOXKEHHIX, TPaBMaX, CIIACCHUN yTOMAIOIIETO;
paloHaIbHON OpraHU3aIMK TPYa U OTAbIXA, BBIPAIIMBAHUS U PA3MHOXKEHHUS KYJIBTYPHBIX pacTCHUH U
JOMAITHUX XUBOTHBIX, yX0J1a 32 HUMU; TIPOBEACHUS HAOJFOICHUN 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma.
5. B scrernueckoii ciepe:

* OBJIQJICHUE YMEHUEM OIICHUBATH C ICTETUYCCKOW TOUKH 3PCHUS O0BEKTHI JKHBOH TPHUPO/IBL.

MexnpeameTHbie (MeTanpeaMeTHbIE) CBSI3M HA YPOKAX 0MOJI0THHI

Ha ypokax 9 knacce mpexae BCero 3Ha4yMMbl MEXIPEIMETHBIE CBSI3U C TaKMMH MpPEIMETaMH Kak
¢u3uka, XUMUs, acTpOHOMUs, reorpadus Tak Kak y ydamuxcs (GopMupyercs yMEHHE W TOTOBHOCTb K
OCBOEHUIO CUCTEMATUYECKUX 3HAHUM, UX CAaMOCTOSATEIHbHOMY MONOJHEHUIO, IEPEHOCY U MHTETPALIUH.



Oco0eHHOCTH OpraHu3anuu Y4eOHOro mpoiecca 1o npeaMery: UCnoJb3yemMbie popmMbl, METOIbI,
cpeacTBa 00y4eHus:

DopMbl 00y4eHHS:
e (ponTanpHas (oOmIEKIACCHAS)
e TpynmnoBas (B TOM 4ucie U paboTa B mapax)
®  UHJWBUIYyAJIbHAS

TpagunmnoHHbIe METOAbI 00YUYEHHS
e  (CrnoBecHbIC METO/IBI; paccKkas, 00bsICHEHHUE, Oecena, paboTa ¢ yYeOHUKOM.
e  Harmsanueie MeToibl: HaOIIOICHHE, pad0Ta ¢ HATJIATHBIMU ITOCOOMSIMH, ITPE3CHTALIMSIMH.
e [IpakTHyecKue METOMBI: YCTHBIC U TUCbMEHHBIC YIIPAKHEHHS, TpadUIeCKue paOdOTHI.

AKTHBHBIE MeTOJbl O0y4YeHHs: MPOOJICMHBIC CUTyalllH, OOydyeHUE dYepe3 ACSITeNbHOCTb, TPYIIOBas U
napHas paboTa, 1eJI0BbIe UTPbl, IUCKYCCHS, METOJ IPOEKTOB. ..

CpeacrBa 00y4enus:
e JUIS ydYalmxcs: Y4eOHUKH, pabouyue TeTpaa, JCMOHCTPAMOHHBIC TAaOJMIBI, pa3TaTOYHBIA MaTepHas
(KapTO4KH, TECTHI U Ap.), TEXHUYECKUE CPEJCTBA O0yUEHUS, MyIbTUMEIUNHBIC UIaKTUYECKUE CPEICTBA;
® IS yYUTENS: KHUTH, METOJAMYECKUE PEKOMEH/ AU, TIOYPOYHOE TUIAHUPOBAHUE, KOMITBIOTEDP C BBIXOJIOM
B ceTb IHTEpHeT.

Hcnonb3yembie BB U GOPMBbI KOHTPOJIA

Buabl KOHTpOJIA:
BBOJHBIN,
TEKYILLUH,
TEeMaTHYECKUH,
HTOT'OBBIM,
KOMILIEKCHBIM

DopMbI KOHTPOJIA:
Tecr

Joxknan
IIpesenranus
VYceTHBIT onpoc
ITuceMenHsIi onpoc



Y4yeOHO-TeMATHYECKHI IJIAH

Ne|Tema. KoanuectBo

KonngectBo yacos.|JIabopaTtopHbix paboT.  |[DKCKYpCHIA.

1 |BBenenue. 3 0

2 |MonekynspHbI YPOBEHbD. 10 1

3 |KneTouHsblit ypoBeHb. 14 1

4 |OpraHu3MeHHBIH YPOBEHbD. 13 1

5 ([lonmynsMOHHO-BUAOBOI YPOBEHb. 2

6 |[DKOCHCTEMHBIN YPOBEHb. 7 0

7 |buocdepHslii ypoBeHb. 11 1 1
[ToBTOpCHUE 2
Hroro 3a rox. 68 6 3

2. OCHOBHOE COJEP)KAHUE YYEBHOI'O KYPCA

buosiorus. Beeaenue B 0011y10 0H0JIOTHIO
9 knacc
(68 uacos, 2 yaca B He1eJI10)

Beenenne (3 uaca)
buonorus Hayka o )xuBoii mpupoje. 3HaueHne OUOJIOTHUECKUX 3HAHUHM B coBpeMeHHOI kxu3Hu. [Ipodeccun,
CBsI3aHHBIE ¢ Ouosorueil. Meronpl uccnenoBanus ouonoruu. [lonstue «xku3Hp». CoBpeMEHHbIE HAYUHbIE
IIPEJICTABICHUS O CYIIHOCTH >kKM3HU. CBOMCTBA KUBOT0. Y POBHU OpraHU3alMK )KUBOM IPUPOBIL.
Hemoncmpavyusn
[TopTpeTs! y4eHbIX, BHECHIMX 3HAUUTENIbHBIN BKJIaJ B pa3BUTHE OMOJIOrMUYECKON HAYKH.
Ilpeomemmnwie pesyromamol
Yuawuecs oonodcnvr snames:
— CBOMCTBA KHBOTO;
— METO/Ibl HCCIeI0BaHNs OMOJIOTHH;
— 3Ha4YeHue OMOJIOTMYECKUX 3HAaHUI B COBPEMEHHOM KU3HHU.
Yuawuecs oonxcnvl umems npedcmasnenue:
— 0 Ouonorum, Kak Hayke o KUBOI MPUPOJIE;
— 0 npoeccHsix, CBSI3aHHbIX C OMOJIOTHEH;
— 00 ypOBHEBOH OpraHu3aluy KUBOU MPUPOIBI.

Paznen 1. MoJiekyJisipublii ypoBeHb (/0 uacos)

OO1as xapakTepucTUKa MOJIEKYISIPHOTO YPOBHS OpraHu3anuu xKuBoro. CocTaB, CTpOCHUE U (PYHKIIHH
OpPraHUYECKUX BEIIECTB, BXOSAIINX B COCTAB )KHBOTO: YTIICBOIbI, JTUITH/IbI, OCITKU, HYKJICHHOBBIE KUCIIOTHI,
AT® u npyrue opraHnueckue coeuHeHus. buonornyeckue katanu3aropsl. Bupycsl.
Hemoncmpavyusn

CxeMBbI CTpOEHUST MOJIEKYJT XHMHUECKUX COSAMHEHH, OTHOCSIIUXCS K OCHOBHBIM I'PyIIIaM OPraHUuYeCKIX
BEIIECTB.
Jlabopamopnsie u npakmuyeckue paoomaol

Pacmennenue nepoxcuaa Boopoaa hepMeHTOM KaTaaazon

IIpeomemmnoie pe3ynomamot:

Yuawuecs oonocnor.

— 3HATh COCTaB, CTPOCHUE U (PYHKIIMH OPTaHNYECKHUX BEIIECTB, BXOSIINX B COCTAB KUBOTO;

— MMETh NIePBOHAYAIIBHBIC CHCTEMATH3UPOBAHHBIC MPEICTABIICHUS O MOJICKYJSIPHOM YPOBHE OpraHU3aIluu
’KHBOTO, O BUPYCaX KaK HEKJICTOUYHBIX (hOpMax >KU3HHU;



— HOJYYUTH OIIBIT UCITIOJIB30BaHUA MCTOJ0B OMOIOrHYECKOI HAayKHU U IPOBCACHUS HCCIIOKHBIX
OMOJIOTMYECKHX HKCIIEPUMEHTOB ISl H3YYEHHsI CBOWCTB OPraHMUYECKHUX BEIIECTB U (QYHKIHHA (PepMEHTOB KakK
OMOJIOTHYECKUX KaTaJIH3aTOPOB.

Paznen 2. Kiterounslii ypoBeHb (/4 uacos)

OO61as xapakTepuCcTUKa KIETOYHOTO YPOBHSI OpraHu3aluu xuBoro. Kinetka — cTpykTypHas u
(GyHKIIMOHATBHAS SIMHUIA )KU3HU. MeTOo bl n3y4eHHs KiIeTKH. OCHOBHBIC TIOJIOKEHUS KJICTOYHON TCOPHH.
XHWMHYECKUH COCTAB KJIETKU U €ro MOCTOSIHCTBO. CTpoeHue KieTku. DyHKIIMU OpraHoOU10B KJIETKH.
[TpokapuoThl, 3yKaproOThl. XPOMOCOMHBIN Ha0op KiaeTku. OOMEH BEIIeCTB U MPEBPAIICHHE YHEPTUN —
OCHOBA >KM3HEIEATEIbHOCTH KJIETKU. DHepreTHuecKuii 0OMeH B KIIETKE KJIETKH. A3poOHOE U aHa’poOHOe
npixanue. Poct, pa3BuThe U KU3HEHHBIH UK KJIeTOK. OOIIHMe TOHATHS O ICJICHUH KJICTKH (MUTO3, MEHO03).
ABTOTpOdBI, TETEPOTPODHI.

Jemoncmpayusn

Mopenp knetku. MukponpenapaTsl MUTO3a B KJIETKAX KOPEIIKOB JIYKa; XpOMOcoM. Moienu-aniimKamnm,
WUTIOCTPUPYIOIIHE JEJICHUEe KIETOK. Paciiemnienue nepokcuaa Boaopoia ¢ moMomisio GepMeHTOB,

COJIep KaIIMNXCA B JKUBBIX KIJIETKAX.

Jlabopamopusie u npaxmuyeckue padomol

PaccmarpuBanue KJI€TOK pacTeHHI U )KUBOTHBIX 110 MUKPOCKOIIOM.

Ilpeomemmnoie pe3yromamol

Yuawuecs oonsrcnviznams:

— OCHOBHBIE METO/Ibl U3YUYECHUS KIIETKH;

— 0COOEHHOCTHU CTPOEHUS KJIETKH 3YKapUOT U MPOKAPUOT;

— (GYHKIIUUA OPTaHOUIOB KJIETKU;

— OCHOBHBIE MTOJIOKEHUS KIIETOYHOU TEOPHH;

— XMMHYECKUN COCTAB KIJIETKU.

Yuawuecs oonscnvl umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpPTaHHU3allUU KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOH U (PYHKIIMOHAIBHOMN €TUHUIIE KU3HU;

— 00 0OMEeHe BEIIECTB M MPEBPAIEHNE YHEPTUH KaK OCHOBE KM3HEEATEIbHOCTH KIIETKU;

— 0 pocCTe, Pa3BUTHH U )KU3HEHHOM IHKJIE KIJIETOK;

— 00 0COOEHHOCTSX MUTOTUYECKOTO JIETICHUS KIIETKH.

Yuawuecs donscnvl nonyuums onvim:

— UCIOJIb30BaHUSI METO/I0B OMOJIOTHYECKON HAYKH M MPOBEICHUS HECIOKHBIX OMOIOTHYECKUX
SKCIIEPUMEHTOB JIJISl U3YUEHHS KJIETOK KUBBIX OPraHU3MOB.

Pa3znen 3. OpranusmMeHHblii ypoBeHb (/3 uacos)

Bbecrnonoe 1 nonoBoe pazmMHoxeHue opranu3MoB. [lonoBeie kieTku. Omnogorsopenue. MuauBunyansHoe
pasBuTHE OpraHu3MoB. buorenernueckuii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH MEpeAaun HacleICTBEHHON
nH(popmanuu. I'eHeTnueckast HEMPEPbIBHOCTD KU3HU. 3aKOHOMEPHOCTU U3MEHUYUBOCTH.
Hemoncmpayusn

Mukpornpenaparsl SHIEKIETKH U CIIEPMATO301/1a )KUBOTHBIX.

Jlabopamopnuvie u npakmuueckue padomaol

BrrsBnenne n3MeHUYHUBOCTH OpTraHu3MOB.

IlIpeomemmnuie pesynomamol

Yuawuecs oondicnol 3namo:

— CYIIHOCTh OMOT€HETHYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Iepe/layll HacaeICTBEHHOM HH(popMaluy;

— 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

— OCHOBHBIC€ METOAbI CEIICKIINN paCTeHHfI, JKMBOTHBIX U MUKPOOPTaHHU3MOB,

— 0COOEHHOCTH PA3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs oondcnol umems npeocmagnenue:

— OPraHM3MEHHOM YPOBHE OpraHU3al1H )KUBOTO;



— 0 MeHo3e;

— 00 0COOEHHOCTSX UHANBUAYAIBHOTO Pa3BUTHS OPIaHU3MOB;

— 00 0c00eHHOCTSIX OECIONIOro U MOJIOBOTO PA3MHOXKEHUSI OPTaHU3MOB;
— 00 OIJI0ZJOTBOPEHHUH U €0 OMOJIOTUYECKOH POJIH.

Tema 4. Ilony/JsiHHOHHO-BHI0BOI YPOBeHb (8 uacos)

Bupn, ero kpurepun. Ctpykrypa Buza. IIlpoucxoxnenre BuoB. Pa3BuTie 3BOIIOLIMOHHBIX IIPEICTABICHUN.
[Tonmynsius — sneMeHTapHasi eIMHULIA BOJIOLKU. bopb0a 3a CylecTBOBaHHE U €CTECTBEHHBII 0TOOD.
DKOoJIOTHs KaK HayKa. DKOJOTHYECKUe GakTOPbI M YCIOBHUS CPEIbI.

OcHOBHBIE MOJOKEHUS TEOPUH FBOIIONHH. [IBUKYIIIME CUIIBI DBOJIOLUHU: HACIECTBEHHOCTh, U3MEHYHBOCTb,
00opn0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOP. [IpHUCIOCOOIEHHOCTh U €€ OTHOCHTEIBHOCTD.
HckyccrBennsriit oToop. Cenekmus. O0pa3oBaHue BUIOB — MUKPOIBOIOIHS. MaKpO3BOJIIOITHS.
Jemoncmpayusn

['epbapuu, KOJIEKIIUN, MOJIETH, MYJISDKU PACTEHUHN U )KUBOTHBIX. JKUBbBIE pacTeHUS U )KUBOTHBIE. [ epOapun
Y KOJUIEKIINH, WJUTIOCTPUPYIOIIME U3MEHUYNBOCTD, HACIEICTBEHHOCTD, IIPUCIIOCOOIEHHOCTD, PE3YIbTATHI
HCKYCCTBEHHOT'0 0TOOpA.
Jlabopamopuvie u npakmuyeckue padomaoi

Nzyuenne mopdonoruueckoro kputepus Buaa. Ha npumepe pacTeHuil 1 >KUBOTHBIX OOUTAIOIINX B
Jlenunrpanackoit oonactu

IKcKypcuu

[TprurHBEI MHOTOOOpa3HUs BUIOB B IPHPOJIE.

Ilpeomemmnuwie pe3yromamol

Yuawuecs donocnol sHame:

— KPUTEPHUH BUJIAa U €T0 NMONYJSIUOHHYIO CTPYKTYPY;

— 9KOJIOTHYECKHe (PAKTOPBI U YCIOBUSI CPEJIbI;

— OCHOBHBIE IIOJIOKEHUS TeopuH dBoonnu Y. /lapBuHa;
— JBWXKYILUE CUIIbI 3BOJIIOLINY;

— MYTU JOCTHXKEHHS OMOJIOTUYECKOTO IIporpecca.
Yuawuecs donscnvl umems npeocmasnenue:

— 0 HOMYJIALIMOHHO-BUIOBOM YPOBHE OpPraHU3alliy KHUBOTO;
— O BUJIE U €TI0 CTPYKTYPE;

— O BJIMSIHUM SKOJIOTHUYECKUX YCIOBUN HA OPTaHU3MBI;

— O IIPOMCXO0K/IEHUU BUIOB;

— 0 Pa3BUTHH 3BOJIIOIIMOHHBIX IPEICTaBICHUN;

— O CUHTETUYECKOM TEOpUH IBOJIIOLINY;

— O MONYJIALMY KaK 2JIEMEHTApHOW €IMHHUIIE DBOIIOLINH;

— O MUKPO3BOJIIOLINY;

— 0 MeXaHH3Max BUJ000pa30BaHus;

— 0 MaKpO3BOJIIOIINY U €€ HANPABICHUSIX.

Yuawuecs oondcuvt nonyuums onvim:

— HCMOJIb30BAHUS METO/I0B OMOJOTMUECKOW HAYKH U MPOBEJICHUS HECIOXKHBIX OMOIOrMYECKIX
AKCIIEPUMEHTOB JJIs1 U3Y4YE€HUS MOP(OIOrHuecKOro KpuTepus BUOB.

Paznen 5. DxocucremMublii ypoBeHb (7 uacos)

buonenos. Dxocucrema. broreorienos. Bzaumocss3b nonynsuii B 6uoreornenose. Llenu nuranus. Oomen
BELIECTB, [TIOTOK U MPEBpaLEHNE SHEPTUU B OroreoreHo3e. MckyccTBeHHbIE OMOLIEHO3bI. DKOJOTnYecKast
CYKIIECCHSI.
Hemoncmpayusn

Konnekuu, WimrocTpupyoue 3K0JI0rn4eckie B3auMOCBsI3U B OMoreorieHo3ax. Mojienu 3KoCHCTeM.
®dororpaduu 3xocrcteM JIeHUHTpaaCcKoil 0bIacTH

IKcKypcuu



buoreonenos.

IlIpeomemmnuie pesynomamol

Yuawuecs oondcuvl 3name.

— KPUTEPHUH BHUJA U €TO0 MOMYISALUOHHYIO CTPYKTYPY;

— 9KOJIOTHYECKHEe (PAKTOPBI U YCIOBUSI CPEJIbI;

— OCHOBHBIE ITOJIOKEHUS TeopuH dBoonnu Y. /lapBuHa;
— JIBIXKYIIIUE CUITBI SBOJIIOIHH;

— IyTU IOCTHKEHUS OMOJIIOTHYECKOT0 Iporpecca.
Yuawuecs 0onoicnvl umems npedcmasieHue.

— 0 MOMYJIALMOHHO-BUIOBOM YPOBHE OpTaHU3alLIUH KUBOTO;
— 0 BUJIE U €r0 CTPYKTYpE;

— O BIUSTHUM HKOJIOTHYECKUX YCIOBUN Ha OPTaHU3MBI,

— O IPOUCXO0K/IEHUU BUIOB;

— 0 Pa3BUTHH HBOJIOIHOHHBIX MTPEICTABICHUIA;

— O CHHTETUYECKOM TeOpUH IBOJIOLINU;

— O MOMYJISILUY KaK 3JIEMEHTApPHOUW €AMHUIIE SBOJIIOLINY;

— O MHUKPOABOJIIOIHH;

— 0 MEXaHM3Max BHI000pa30BaHUS;

— 0 MaKpOdBOJIIOIHMH U €€ HANIPaBICHUSIX.

Yuawuecs oondcuvt nonyuums onvim:

— HCIIOJIb30BAHMSI METO/I0B OMOJIOTMYECKON HAYKH U MTPOBEICHUS HECIOKHBIX OMOIOTHUYEeCKUX
HKCHEPUMEHTOB ISl U3Y4EHUSI MOP(OIOTHIECKOTO KPUTEPHUS BUIOB.

Paznen 6.buocdepubiii ypoBenb (/1 uacos)

buocdepa u ee ctpykTypa, CBOHCTBa, 3aKOHOMEpHOCTH. KpyroBopoT BeliecTs u 3HEpruu B Ouocdepe.
Okosnorudeckue Kpusucbl. OCHOBBI pallMOHAIBHOIO IPUPOAO0IOIB30BAHNUS.

Bo3HukHOBEHME U pa3BUTHE )KU3HU. B3rI/1bl, TUIIOTE3bI M TEOPUU O MPOUCXOKACHUM KU3HU. KpaTkas
UCTOPUS Pa3BUTHS OpraHndyeckoro Mupa. JlokazaTesbcTBa SBOJIIOLMH.

Hemoncmpayusn

Monenu-anmnkanuu «buocdepa u yenoBek». OKkaMeHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOYHBIX
KUBOTHBIX.

Jlabopamopusle u npakmuyeckue padomaol

N3y4eHne naneoHTOI0rNYECKUX JOKA3aTENbCTB IBOJIIOIMH.

IKcKypcuu

B kpaeBenueckuii My3el WK Ha Fe0JIOTHYecKoe OOHaKEHHE.

Ilpeomemnmnoie pezyniomamul

Yuawuecs oonscnvl 3namo:

— OCHOBHBIE TUIIOTE3bI BOSHUKHOBEHUS KU3HU HA 3eMIie;

— 0COOEHHOCTH aHTPOTNIOTEHHOTO BO3/IeCTBHE Ha Onochepy;
— OCHOBBI PAlIMOHAILHOTO MPUPOIOTIONH30BAHHS,

— OCHOBHBIC J3TAIlbl pa3BUTHUA XU3HU HaA 3emuie.

Yuawuecs 0onxcnvl umems npedcmasnenue:

— 0 6uocdepHOM YpOBHE OpPraHU3AINH KUBOTO;

— 0 cperoodpa3zyromeil 1esTeNbHOCTH OPraHu3MOB;

— 0 B3aMMOCBSI3H KHUBOTO U HEXXUBOTO B OHMocdepe;

— 0 KpYroBOpOTE BelIecTB B Onocdepe;

— 00 sBoIOIIUH OHOChEpHI;

— 00 PKOJIOTHUECKUX KPU3UCAX;

— O pa3BUTHHU Hpe)ICTaBJ'IeHI/Iﬁ O IPOUCXOXKICHHUHU KU3HU U COBPEMEHHOM COCTOAHUHA HpO6HeMBI;
— 0 JIOKa3aTeNbCTBAX YBOJOIINH;



— 0 3HAYCHUH OMOJIOTUYECKUX HAayK B PEIICHUH MIPOOIEM PallMOHAILHOTO MPUPOAONOIb30BAHNS, 3AIIUTHI
3JI0POBbsI JIOIEH B YCIOBHUAX OBICTPOrO U3MEHEHHUS IKOJIOTHYECKOr0 KaueCcTBa OKPYIKaIOIIEeH Cpebl.
Yuawuecs oonoicrvl demoncmpuposamy:
— 3HaHUE OCHOB 3KOJIOIMUYECKONH I'PaMOTHOCTH — OLIEHUBATh MIOCIIEICTBUS JIeATEILHOCTH YeJIOBEKA B
MPUPOJIC U BIMAHUE (PAKTOPOB PUCKA HA 3I0POBHE YEJIOBEKA; BEIOMPATH IIETICBBIC M CMBICTIOBBIE YCTAHOBKH B
CBOUX JICHCTBUAX U IOCTYIKAX 10 OTHOIIEHUIO K )KUBOM MIPUPOJIE, 310POBBIO CBOEMY U OKPYKAIOLIMX;
0CO3HaBaTh HEOOXOAUMOCTh ICHCTBHI MO COXPaHEHHUIO OMOpa3HOOOpa3Hsl U MPUPOAHBIX MECTOOOUTAHHI
BUJIOB PACTEHUH U JKUBOTHBIX.

Memanpeomemmnuwle pe3yibmamot.

Yuawuecs oondxcuvt ymems:

— ONpEeNeNATh MOHATHUS, POpMUpPYEMbIE B IPOLIECCE U3YUCHUS TEMBI;

— KJIaccu(UIUPOBATh U CAMOCTOSITETTLHO BRIOMPATH KPUTSPUU ISl KIIACCH(PUKAINY;

— CaMOCTOSTENbHO (HOPMYIUPOBATH TPOOIEMBI UCCIECAOBAHUS U COCTABIISAThH MOATAIIHYIO CTPYKTYPY
OyIyIIero cCaMOCTOSITETLHOTO HCCIICIOBAHUS;

— TIPU BBINOJHEHUH JTJA00PATOPHBIX U MPAKTUYECKUX pabOT BHIOUPATh ONTUMAaJIbHbIE CIIOCOOBI IeHCTBUI B
paMKax MpeUIOKEHHBIX YCIOBUM U TPEOOBAaHUI M COOTHOCUTH CBOM JIEUCTBHS C MJIAHUPYEMBIMH
pe3yibTaTamu;

— (GOpMyYIHPOBATH BHIBOIBI;

— YCTaHABJIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXK/Y COOBITUSIMU, SIBICHUSIMH;

— MPUMEHSTh MOJICIIA U CXEMBI JUIsl pelIeHUsl YU€OHBIX U MO3HABATEIBHBIX 33/1a4;

— BJIQJIETh IPUEMAMH CMBICJIOBOI'O YTE€HHUSI, COCTABIISATh TE€3UCHI U IJIaH-KOHCIIEKTHI [0 pe3yJabTaTaM YTCHUS;
— OpPraHu30BbIBATh YU€OHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEILHOCTh C YUUTEIEM U CBEPCTHUKAMH;
— HCIIOJIb30BaTh HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH MPHU MOATOTOBKE COOOIICHUIA,
MYJIbTUMEAUNHBIX PE3CHTALNN;

— JIEMOHCTPUPOBATh IKOJIOIMYECKOE MBIIUICHUE U IPUMEHSTh €r0 B TOBCEJHEBHOM KU3HH.

JIuunocmmuvie pezyromamol 00yueHus
Yuawuecs oonoicnul.

— HCIIBITHIBATH YYBCTBO T'OPJOCTHU 32 POCCUHCKYIO OMOJIOTHYECKYIO HAYKY;

— OCO3HaBaTh, KaKWe TIOCIEACTBHS JUIS OKpPYXKAMOIIEH Cpeapl MOXET HWMETh pa3pylIuTelbHas
JeSITeIbHOCTh YEeNIOBEKa M MPOSBISATH TOTOBHOCTh K CAMOCTOSITENIbHBIM MOCTYNKaM M ACHCTBHSAM Ha Omaro
TIPUPOJIBI;

— YMETh peaqn30BbIBATh TEOPETUUECKHE MO3HAHUS B TIOBCETHEBHOM JKU3HU;

— MOHUMATh 3HAYCHUE 00yUEHUS JJIs TOBCETHEBHOM JKU3HHU W OCO3HAHHOTO BBIOOpA MPOecCcri;

— MPU3HABATH MPABO KAXKJOTO Ha COOCTBEHHOE MHEHHUE;

— YMETh OTCTauBaTh CBOIO TOUKY 3PCHHUS;

— KPUTUYHO OTHOCUTHCS K CBOUM MOCTYIKaM, HECTU OTBETCTBEHHOCTbH 3a MX TOCIIEICTBHUS.

TemaTnka NPOEKTHOM AeATENbHOCTH 00YYAIOLIUXCH:
Knerku yOuiipl 1 UIMMYyHHUTET
JlexapctBo ot CIIMN/a.
IIpoTHBOBUPYCHBIE BAKIIMHBI
brorexHoIOrUs ¥ MOydeHHE MpenapaToB Il JUAarHOCTUKH U JIEYEHUS Pa3INYHBbIX BUPYCHBIX
3aboseBaHui, B T.4. U npoTuB Bupyca CIIM/{a B mpOoMBIIIIJIEHHBIX MacHITabax.
KommiekcHoe npuMeHeHne apceHana cpeJcTB B 00pbOe ¢ BUPYCHBIMU 3a00JIEBaHUSIMH.
AHTHUTEHBI - BEIIECTBA

PwnE

o o



IMoypouHo-TeMaTH4YeCKOE IUIAHUPOBAHNUE
Ha 2019 /2020 _ y4yeOHblii roa

Ipeamer

BuoJiorns

Kuace 9

YMK

« buogorusi. Beeaenue B o01yvio 0moaoruio. 9 xkiaace» B.B.Ilaceunuk

Ne OcHoBHBIE Buj yueOHOIi AesiTeIbHOCTH IInanupyemMsble pe3yJbTaThl 00yUeHUSs
Tema BOHPOCHI Ipeamernbie MeranpeaMeTHbie JInuHoCTHBIE
co/iep KaHus
buonorns — | Buonorus — Omnpenensor NoHsTUs, GOpMHUPYEMBIC B JIaBaTh ONpPECICHNE P: ymeHue onpenensts 1enb [To3HnaBarenbHBII HHTEPEC
HayKa o HayKa O XUBOU XOJIe U3yUEHHSI TEMBI: «OHOJIOTHA», TepMHUHAM; MEPCIUCIIATH YpOKa U CTaBUTh 3aJauH, K €CTECTBEHHBIM HayKaM.
JKUBOU npupo/e. «MHUKOJIOTUSI», «OPUOIIOTHS», «adbrojorusy, | 1apCTBa KUBOH MPUPOIET, HeoOXOMMBIE /1714 €€ IToHMMaHKe MHO-
muddepeHumpoBaHHbIE U
pUpoJe 3HaueHue «nase000TaHNKa», «TCHETHKAY, erpUpOBaHHbIE JIOCTHKEHHUSL. rooOpasus ¥ eANHCTBA JKH-
HHTETPHPOBAHHEI
OHMOIIOTHIEeCKHIX «Omopu3nKay, «OHOXIMHUS, GHONIOTHYECKHE HAYKH; YPOBHH I[1: ymenue paborath ¢ BO#1 IpUPOBI HA
3HaHUH B «PaAUOOUONOTH», KKOCMUYECKA OpraHM3aLuH KUBOii MaTepun | PA3THIHBIMH HCTOYHHKAMH OCHOBaHHH 3HAHUIA O TIPH-
COBPEMEHHOMN OUOIOTHS». XapaKTepU30BaTh YPOB-HU nH(popManuy, OTAEIATh 3HaKaX )KUBOTO
JKH3HH. XapakTepH3yroT OHOJIOTHIO KaK HAyKy O OpTaHU3AINH KU3HU: IJIaBHOE OT BTOPOCTEIICHHOTO.
IIpodeccun, JKIBOH TIPUPOJIE. MOJICKYIAPHBIN, KIIETOIHbIN, YMeHne CTpyKTYpHUpOBaTh
CBSI3aHHBIE C PackpriBatoT 3HaueHHE OUOIOTHUECKHX OpraHM3MCHHBIH, . yueOHBII MaTepHal, 1aBaTh
N . . HOIYJSILUOHHO-BHIOBOIA,
ouonorueit 3HAHMH B COBPEMEHHOU JKU3HH. ., ., | ompeneneHuUs MOHATHSM,
. 9KOCHCTEMHEIH, OHOC(EpHBIH.
[MpuBoast npuMepsl npodeccuil, CBI3aHHBIX CaMOCTOSTENILHO COCTABIISTh
¢ Ouosoruen. KOHCIIEKT YpOKa B TETPa/IH.
BecenyroT ¢ okpyxaromumMu K: ymenue BocipuHUMATh
(POACTBEHHUKAMH, 3HAKOMBIMH, UH(DOPMALIUIO Ha CITYX.
CBEPCTHUKAMH) O MPO(ECCUsIX, CBI3aHHBIX C
Onomnoruei.
['oTOBAT Npe3eHTaluy 0 NPOdeccHsX,
CBSI3aHHBIX ¢ OMOJIOTUEH, UCTIONB3YS
KOMITBIOTEPHBIE TEXHOJIOTUU
Meropbt [Monsitue o Hayke. | OnpeaessoT MOHATHs, POPMUpPYEMBIE B Ha3bIBaTh METO/bI N3yUYCHUS P: ymeHue onpenensith Lelb YUUTBCS UCTIOJIB30BATh
ucciaenoBaHus | MeTojbl XO0JIe U3YUCHHS TEMBI: «HAYKa», «HAyIHOE YKHBOM TIPUPOIbI paboThl, INIAHUPOBATh 3TAlbl | CBOM B3IJIS/IbI HA MUP VIS
B Onosioruu HAy4HOT'O HCCIIeJOBAaHNEY, KHAYYHBIH METO, XapaKTepU30BaTh METO/IbI ee BBINOJHEHHS U OLICHUBATh | OOBSICHEHHUS Pa3INuHbIX
MO3HaHUS. JTanbl | «HAy4YHbIH (aKT», «HaOIr0eHHEY, HCCIIEeIOBAaHNS B OMOJIOTHH: MOJTyYSHHBIE PE3YIIbTATHI. CHUTYaINi, peIeHUs
Hay4HOTO «QKCTIEPUMEHTY, «TUIIOTE3a», «3aKOHY, HaOJII0/ICHUE, KCIIEPUMEHT, IT: ymenue paboraTsb ¢ BO3HHKAIOIINX IIPOOIeM U
UCCIIe IOBaHUS «KTEOPHSD. CpaBHEHHE, OMUCaHHE, Pa3IMYHBIMHA HCTOYHUKAMHU W3BJICYCHUS )KU3HEHHBIX

XapakTepu3yloT OCHOBHBIE METO/IBI
HaY4HOTO TT03HAHUSL, 3TaIbl HAYYHOT'O
HCCIICIOBAHHUSL.

CamocrosaTennsHO HOPMYTHPYIOT IPOOIEMBI

I/ICTOpI/I‘leCKI/Iﬁ METOM,
OCHOBHBIC 3Tallbl HAYYHOT'O
HUCCICaOBaHM.

nH(popManum, OCyIIeCTBISTh
CMBICIIOBOE UTE€HHE, OTAETATh
TJIAaBHOE OT BTOPOCTENEHHOTO,
OTIpeNeNATh KPUTEPHUH TS

YPOKOB




HCCIIEJOBaHMS.

CoCTaBISIOT OATAHYIO CTPYKTYPY
OyIyIIero caMoCTOsTEbHOTO
HCCIIEJOBaHMS

XapaKTEePUCTHUKU MIPHPOIHBIX
00BEKTOB

K: ymeHue BocipuHUMaTh
HHPOPMALHUIO Ha CIIyX, pado-
TaTh B COCTaBE TBOPYECKUX
rpyni

CymuiHocTts CymHocTtsb OnpenenstoT NoHTHs, GopMHUpPYyeMbIE B Ha3bIBaTh OOIIME IPU3HAKU P: ymeHue onpenensith Lelb Oco3HaBaTh CBOU
KHU3HU H MOHATUS XO/I€ M3YYCHHS TEMBI: OKU3HBY, (cBoicTBa) KHBOTO paboTHI, IVIAHUPOBATh 3TAllbl | MHTEPECHI, HAXOIUTH U
CBOMCTBa «OKU3HBY. «OKW3HEHHBIE CBOICTBa», «OMOIOTHYECKHE OpraHu3Ma ec¢ BBINOJIHEHNS U OIICHUBATh | M3y4aTh B yUeOHMKaX
XKHBOTO CaoiicTBa CHCTEMBI», KOOMEH BEILECTBY, «IIPOLECCHI XapaKTepU30BaTh CBOHCTBA MOJTyYCHHBIC PE3YIIbTaThI Mmarepuai (u3
JKMBOTO. YPOBHH | OMOCHHTE3a M pacnaziay, «pa3apakuMOCTb», | KMBOTO OpraHM3Ma (Ha IT. MaKCHMyMa), IMEFOLTHH
OpTaHM3aIN «Pa3MHOXEHHE», «HACIECICTBEHHOCThHY, KOHKPETHBIX IPUMEPaX); YMeHue, cpaBHUBATS, OTHOIIIEHHUE K CBOUM
JKMBOM NPUPOJBI | «U3MEHYHMBOCTBY, «Pa3BUTUEY, KYPOBHU MIPOBOAUTH CPAaBHEHUE )KUBOH | KJIacCH(HUIUPOBATH U HMHTEpEecaM.
OpraHU3alH )KUBOTOY. U HE)XUBOW MaTepHH, 00001IaTh MOHATHS
JlaroT XapakTepUCTUKY OCHOBHBIX CBOMCTB ;KoMmmyHukatusHable YV /I
KHBOTO. OTcranBaTh CBOIO TOUKY
OOBSACHSIOT NPUYNHBI 3aTPYIHEHUH, 3peHUsl, TPUBOAUTD
CBSI3aHHBIX C OTPEJIENICHUEM TTOHSITHS apryMEeHTbI, MOATBEPXKIast X
«OKH3HBY. daxramu.
[TpuBoasT MpUMEpPHI OHOJIOTUIECKUX CUCTEM VYUuTCSt KPUTUYHO OTHOCHUTBCS
pasHOro ypoBHs opranuzani. CpaBHUBAIOT K CBOEMY MHEHHIO, C
CBOMCTBA, ITPOSIBIISIONINECS] Y 0OBEKTOB JIOCTOMHCTBOM IIPU3HABATh
XKHMBOW M HEXKUBOH NPHUPOJIBI OIMOOYHOCTH CBOEIO MHEHHUS
(ecu OHO TaKOBO) U
KOPPEKTHPOBATh €ro
Monexymsipabl | OOmast OnpenenstoT NoHsTUs, GopMHUpPYyEMbIE B JlaBaTh OIpeJIeIICHUE IP: yMEHHe OTIpe/IeNIATh 1eNb pa0oTHI, [Y UYUThCS HCIOIb30BaTh CBOH
1l ypOBEHb: XapaKkTepUCTHKA XOJI€ U3yUYEHHUs] TEMBI: «OPTaHUYECKUE TEPMHUHAM; IIEPEYUCIIATD [UIaHUPOBATH STAllbl €€ BbI- B3MJIABI HA MUD JUIS
ob1as MOJIEKYJISPHOTO BEILECTBAY, «OEIKI», KHYKIEUHOBbIE 3J1€MEHTHI, Ipeobagatomye B |O/THCHI 1 OLCHUBATD 110~ 06}”[CH615H” PasIMIHBIX
XapaKTepUCTH | YPOBHA KHCJIOTBI», «YTJICBOBIY, «GKUPBI (JIMITUIBI)», | COCTABE XKHUBBIX OPraHH3MOB, [[YHCHHBIC PESYIIBTATRL (FHTYALUH, PELICHIA
. IT: ymerne paboTarh ¢ [BO3HUKAIOIIUX MIPOOIEM U
Ka OpraHM3aIN «OMOTIONUMEPBI», KMOHOMEPBD». MX CBOMCTBa U 3HAYECHHUE DA MU HBIMH HCTOMHHKAMH 3B ICUCHIS SKI3HEHHBIX
JKHBOTO. XapakTepu3yloT MOJIEKYJISIPHBII YPOBEHb XapaKTepU30BaTh HGopMaLH, OCYIIECTRIATS YPOKOB
Opranunyeckne OpraHU3aIiH )KUBOTO. 0COOEHHOCTH CTPOECHUS \VunTECS IPU3HABATE

BeIlleCTBa: OCJIKH,
HYKJIEHHOBBIE
KHCIIOTHI,
YIIIEBOIbI, HKHUPbI
(o TeT).
Bbuononumepsr.
Mounomepsl

OnHChIBaIOT 0COOCHHOCTH CTPOSHHS
OpraHUYeCKUX BEIIECTB Kak OHOIOJIMMEPOB.
OOBACHSIOT IPUYNHBI H3YIECHHUS CBOHCTB
OpPTraHNYE€CKUX BEIIECCTB UMEHHO B COCTaBE
KIJIETKH; Pa3HOO0pa3usi CBOHCTB
OMOIIOIMMEPOB, BXO/ISIINX B COCTAB YKUBBIX
OpraHU3MOB.

TIOJIMMEPOB U BXOOAIINX B UX
COCTaB MOHOMEPOB;

CMBICIIOBOC yreHue, OTAEHATh
rJ1aBHOE OT BTOPOCTEIIEHHOT O,
oIpeaensaTs KPUTEPUH JUIs
XapaKTEPUCTUKH [IpHpOIHBIX
0OBEKTOB

K:yMeHue BOCIIpUHUMATh MH-
(bopmarmto Ha ciryX, paboTarh B

MPOTUBOPECUYNBOCTH U
[HE3aBEPIICHHOCTh CBOMX
B3TJIA10B HA MUD,
BOBMOXKHOCTb UX UBMCHCHUA




AHaIM3UPYyIOT TEKCT YIE€OHHUKA C IIENBI0 COCTaBE TBOPYECKUX IPYTIL.
CaMOCTOATENBHOTO BBIBICHHUS
OMOTIOTNIECKUX 3aKOHOMEPHOCTEH
VYrneBoast VYraesoasl. OnpenenstoT NoHTHs, HOpMHUPYEMBIE B JlaBaTh OIIPEJIENICHUE . Oco3HaT 1
YFﬂeBOL[LI, WiIn XOJI€ U3YUYEHUS TEMBI: «YTIJIE€BOIBI, NN TCpMHUHAM; NICPCUUCTIATH P'yI\/ﬂI[/IeopraHI/BOBaTL OCMBICJIMBAKOT
caxapupl. caxapubl», «MOHOCAXapHIIbD», BEIIIECTBA, BXO/SIINE B COCTAB | BBIIOJHEHUE 3aIaHUN yUuTesl. | MHPOPMAIHIO O
YIJI€BOAOB; OCHOBHEIE Pa3BuTHE HaBBIKOB CAMOOILIEHKH | XapaKTEpHBIX
MoHocaxapunsl. «IUCcaxapuably, «IOIUCAXAPHUIBD»,
1 5 5 (YHKIMH YTIIEBOJIOB; TPYIIIBI | M CaMOaHaIIM3a 0COOEHHOCTSIX
ncaxapumsl. «punb03ay, «Ae30KCUPU003ay, (TIIOKO03a»
pua p » L P > ’ YTJ1€BOJ0B 1I'ymenue iaBathb Onpe/ieieHUst YIIJIEBOJIOB
ITomucaxapuast «(hPYKTO3a», «TaJIaKT03a», «Caxapo3ay, XapaKTepHU30BaTh MOHATHAM, KIacCHMUIIPO- Pedhiekcupyror,
«MaJIbTO3a», «JIAKTO3a», «Kpaxmaim, 0COOCHHOCTH CTPOCHUS BaTh OOBEKTHI, ONPEIETIATh OLIEHUBAIOT PE3YJILTATHI
«TJINKOTEHY, «XUTHUH. YTI€BOIOB, OCHOBHBIE KPHUTEPHH TS KINACCU(PUKAIMK | JESITEIbHOCTH
XapakTepu3yroT COCTaB U CTPOECHUE (yHKIMH yTIeBOIOB 00BCKTOB.
MOJEKYJ YITIEBOIOB. (MIpUBOIUTE IPUMEPHI). K:ymenue ciymate 1 3a71aBath
OOBSICHATD NIPUHAMIECKHOCTE | BOMPOCHI YUHTEIO H OTHO-
Y cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIE
YIJIEBOJOB K OMOMOJIEKyJIaM | KJIaCCHHKaM
CBSA3H MEXIY XUMHUUYECKUM CTPOCHHEM,
CBOWCTBaMH U (QYHKLHUSIMH YTIIEBOIOB Ha
OCHOBE aHaJIN3a PUCYHKOB U TEKCTOB B
yueOHHKe.
IIpuBoAAT MpUMeEpHI YIIIEBOIOB, BXOISIINX
B COCTaB OPraHU3MOB, MECTa HX
JIOKJIN3AIMN ¥ ONOJIOTMYECKYIO POJIh
JIunu st Jlumuaer. XKupsl. Omnpenensror NoHsTHS, HOPMHUPYEMBIE B JlaBaTh OIIPENICICHUE Oco3HaloT 1
T'opmonslL. XOJI€ U3YyYEHUS TEMBL: IUIUABD), GKUPBDY, TEPMHUHAM; [IEPCHUCTIATD P:ymermeopranm3oBars OCMBICTTMBAIOT
Dynkimn «TOPMOHBI», «OHEPreTHUeCKas DYHKIHS BEILIECTBA, BXOJSIIME B COCTAB | BBINOJHEHHE 33/laHNii yuuTeNs. | nHdopMmauio o
. MOJIEKYJIBI OOJIBIIMHCTBA Pa3BuTHe HaBBIKOB CAMOOIIEHKH | XapaKTEPHBIX
JIUTHIOB: JIMIUIOBY, «3aracaronas QyHKIMs
nunuaoB. HaseiBath GyHKINH U CaMOaHaJIM3a. 0COOEHHOCTSIX JIMITUAOB
SHEepreTHYeCcKas JUIHAOBY, «3aIUTHAS (QYHKIIUA JTUITHA0B
p ’ FIOBY, «3AIHTHAA (YHKINA JHITHA0BY, JUNAJOB IT'ymenne nasatb onpenieniennst | Pednexcupytor,
sanacatomas, «CTpOMTEIbHAs QYHKIHS THITHIOBY, XapaKkTepHu30BaTh MOHATHAM, KIACCU(PHUIUPO- | OIEHUBAIOT PE3YIBTATHI
3amuTHasd, «perynaTtopHas (GyHKLUs JIUIHUI0BY. 0CO0EHHOCTH CTPOECHHUS BaTh OOBEKTEI, OIpENIETIAATD IEATEIIbHOCTH
CTpOMTEIIbHAS, JlaroT XapakTepUCTUKY COCTaBa U CTPOCHHUS JMOKIOB, UX QYHKIUH. KPUTEPHU TSI KIIACCU(PUKALIIN
perynsTopHas MOJIEKYJT JTUTTH/IOB. 00BEKTOB

Y CcTaHABIMBAIOT IPUYHHHO-CIICACTBEHHBIE
CBSI3H MEXY XUMUYECKUM CTPOCHHEM,
CBOWCTBAMH U (PYHKIUSMH YTICBOAOB Ha
OCHOB€ aHaJIn3a pUCYHKOB U TEKCTOB B
y4ueOHUKeE.

HpI/IBO}If{T MPpUMEPHI JTUMNUI0B, BXOAANIUX B
COCTaB OPTaHU3MOB, MECTA UX JIOKATHU3AI[HN
1 OMOJIOTHYECKYIO POiih. OOCYKIAIOT B
KJ1acce Mpo0IeMbl HAKOTUICHHS YKUPOB
OpraHMW3MaMHU B LEJISAX YCTAHOBIICHUS

K:ymenwe ciymiate 1 3a1aBath
BOIPOCHI YUHUTEITO U OTHO-
KJIACCHUKAM




TIPUYHHHO-CJIEICTBCHHBIX CBS3€H B IPUPOIE

CocraB n CocraB u OmnpenensioT HoHATHS, QOPMUPYEMEIE B Ha3bIBaTh MOHOMEp OCJIKOBOM P:yvereopranizoBath OCMBICITHBAIOT TEMY
CTpOEHUE CTpOeHHE OCNKOB. | XOIE U3YUIEHUS TEMBI: «OCIIKH, WITH MOJICKYJIBI 1 €TO BBITIOJIHCHNUE 33/IaHHH YUHTeIsL. Ypoka
OeIIKOB Benku, win HPOTEMHBI», IPOCTBIE U CIOKHBIE OEJIKI, COCTaBIAIOIINC, ypOBHH PaspiTHe HABBIKOB CAMOOTICHKH OcosHator 1
HpOTCHHBL, «@MHHOKUCIIOTHI, «TIOTHIETITIY, OpraHM3anuy OeIKoBOI U caMOaHaJIn3a. OCMBICJIUBAIOT
MOJIEKYJIBI; XapaKTepH30BaTh IT'ymenne iaBaThb OTpeIeeHAS nHpopmanuio o
Tpocrbie u «epRITHAL CTPYKTYPa Oemkony, 0COOCHHOCTH CTPOCHUS HMOHITHSM, Ki1accuduuupo- XapaKTePHBIX
CIIOKHBIC OCNIKH. | «BTOPHYHAsS CTPYKTYpa GeKoB», MOHOMepa Gelka 1 6eTKOBOMH BaTh OOBEKTHI, OMPEICIIATH 0COOEHHOCTSIX OENKOB
AMI/IHOKI/ICJ‘IOTLI. «TPETHUYHAsA CTPYKTYpa 6eJ‘IKOB», MOIIeKyIIbI B [IEJIOM,; KpI/ITepl/II/I 1A maccmbnxaunn
[onunenTun. «4ETBEPTHYHASI CTPYKTYpa OCIIKOBY. 00BSICHATH IpoLECC 00BEKTOB.
[epBuunas, XapakTepu3yIoT COCTaB U CTPOCHHE 00pa30BaHMS [IENTHHOM
BTOpUYHAS, MOJIEKYII GENIKOB, IPHYMHEI BO3MOKHOTO CBA3H, IpONECC 0613330331{1/131 K:yMeHwe ciyliarth 1 3a1aBath
S — HApYIIIeHUA IPUPOIHOH CTPYKTYpE 0€JIKOB pa3lIMuHbIX YPOBHEU BOIIPOCHI YYUTEITIO ¥ OJTHO-
OpraHM3aIyy. KJIaCCHUKaM
YeTBEPTHYHAS (meHatyparmm) OeiKoB.
CTPYKTYPBI [TpuBoasT MpUMeEpHI AeHATypanuu OSIKOB
6eJIKOoB.
JHenarypanus
Oenka
OyHKIIMN OyHkuny 6enKoB: | YCTaHABIUBAIOT IPHUYMHHO-CIICICTBEHHBIE MePEYUCIATh QYHKIIMU P: ymeHue oprann3oBath OCMBICIIMBAIOT TEMY
0enkoB CTpPOUTEINbHAs, CBSI3U MEX/Yy XUMUYECKUM CTPOCHHEM, 0€JIKOB B OpraHu3Me BBITIOJTHEHHE 3aIaHUI ypoka
JIBUTaTeJIbHAs, cBolicTBaMM U (pyHKIMSIMH OEJKOB Ha XapaKTepU30BaTh yuutens. Pa3Burue HaBbIKOB Oco3HaT 1
TpaHCIIOpPTHas, OCHOBE aHaJIN3a PUCYHKOB U TEKCTOB B 0COOEHHOCTH CTPOECHUS CaMOOIIEHKH M CaMOaHaJIn3a. OCMBICJINBAIOT
3aIUTHAs, yueOHHKe. MOHOMepa Oernka 1 OenkoBoit | /1: yMeHHe naBaTh nHdopmanuio o
perynsTopHasi, [TpuBoasT MpUMeEpPHI OEIKOB, BXOAAIINX B MOJIEKYJIBI B LIEJIOM; OTIpezieIeHUs] OHITHSM, XapaKTepHbBIX
CHUTHAJIbHAs, COCTaB OPTaHU3MOB, MECT MX JIOKATH3AIIH OOBSCHATH MPOIIECC KIaccu(UIMPoOBaTh OOBEKTHI, | OCOOEHHOCTSIX OEJIKOB
JHepreTndeckas, | ¥ OMOJOTMYECKOH pOJH 00pa3oBaHMs HENTHIHOH OTIPEETATh KPUTEPHH JUIs
KaTaguTHYeCcKast CBsI3H, TIPOIIECC 00pa30BaHUs KkiaccupuKaIuy 00BEKTOB.
0EJIKOB Pa3INYHbIX YPOBHEH
OpraHu3aluu. K: ymeHne cioymate U
3a]1aBaTh BOTPOCHI YUUTEIIO U
OJTHOKJIACCHUKaM
HyknenHoBele | HyxiienHoBble OnpenenstoT NoHATHS, HOPMHUPYEMBIE B JIaBaTh OIpe/IeJICHUE P: onpenensitot uenb pabotsl | Oco3HaHHE SANHCTBA KUBOH
KHUCJIOTBI KHUCJIOTBL. XOJle M3YYEHHUS TEMBI: «HYKICHHOBAS TepmuHaM. [lepeuncisaTs II: oCyIIECTBIIAIOT IIOUCK U [IPUPO/Ibl HA OCHOBE 3HAHUI
JIe30KCHPHOOHYK | KHCIIOTa», «1e30KCHPHOOHYKICHHOBAs THIIbI HYKJIGMHOBBIX KUCIIOT; | 0TOOp HE0OXOIUMOi 0 HYKJICHHOBBIX KHCIIOTaX
JIENHOBAs kuciaota, wm JJHK», «pubonyknennoBas by THK u PHEG mamer | mspopmarun

KHCIIOTa, HIIN
JIHK.

kucnota, unu PHK», «azotucteie
OCHOBAHU, «aJICHUHY», «TYaHUHY,

PHK. Ha3riBaTh
COCTaBIISIIOLLIME MOHOMEPOB
JIHK u PHK

K: 3a4ar0T BOIPOCHI,
BbIpaKatOT CBOU MBICJIA




PubonyknenHoBa
S KACJIOTA, FITH
PHK. Asotuctsie
OCHOBAHUS:
aJIeHUH, TYaHUH,
IIUTO3HMH, THMUH,
ypamu.
Kommiemenrapsao
CTb.
TpancnoptHas
PHK (TPHK).
Pu6ocomuas PHK
(pPHK).
WNudpopmanmonna
1 PHK (uPHK).
Hyxneorun.
JlBoliHas cnivpaib

«IOUTO3UHY», KTHMUHY, «ypaIui»,
«KOMITIEMEHTapHOCTbY, «TPAHCIIOPTHAS
PHK (tPHK)», «pudocomuas PHK
(pPHK)», «urdopmannonnas PHK
(uPHK)», «HyKIeoTna», «IBOHHas CIUpaib
JIHK».

J1aloT XapaKTepUCTHUKY COCTaBa M CTPOCHUS
MOJIEKYJI HyKJICHHOBBIX KHCIIOT.
YcraHaBiIMBaOT IPUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXIY XUMUYECKUM CTPOCHHEM,
CBOHCTBaMH U (PyHKIMSIMH HYKJICHHOBBIX
KHCJIOT Ha OCHOBE aHAJIN3a PUCYHKOB H
TEKCTOB B y4COHHKE.

[TpuBoAsT MPUMEPHI HYKIEHHOBBIX KUCIIOT,
BXOJAIIUX B COCTAaB OPraHn3MoB, MCCT UX
JIOKJIN3AIMU ¥ OMOJIOTUYECKON POJIH.
CocraBnsroT 1i1aH naparpaga yueOHHKa.
Pewator 6uonornyeckue 3anaqn (Ha
MaTeMaTHYeCKH pacyeT; Ha IPUMEHEHUE
MIPUHINIIA KOMIUIEMEHTAPHOCTH)

XapaKTepu30BaTh
0COOCHHOCTH CTPOCHUS
HyKJIeMHOBBIX KucioT (JJHK,
PHK), 00BsCHATD IPUHIHIL
KOMIUIEMEHTapHOCTH;
¢yaxmuu JTHK n
PHK (pa3nmgHbIX THIIOB
PHK);
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ATO u
Apyrue
OpraHu4eCKuce
COCAUHCHHUA
KIICTKHU

AneHo3uHTpHUPOC
tdat (ATD).
AnenosuHnugoc
(ar (AJID).
AneHO3UHMOHO()
octar (AMD).
Makpospruuecka
s CBSI3b.
Burtamunsl
JKUPOPACTBOPHUMBI
eu
BOJIOPACTBOPUMBI
e

OmnpenensroT MOHATHS, POPMHUPYEMEIC B
XOJIe U3YYCHUS TEMBI:
«agerosuaTpUdOCchaT (ATD)»,
«agenosuaaudpocdar (AAD)»,
«anenosuamMoHodochar (AMD)y,
«MaKpOIPruyecKas CBs3by,
«OKHPOPaCTBOPUMBIE BUTAMHHBI»,
«BOJIOPACTBOPHUMbIE BUTAMUHBI.
XapakTepHu3yroT COCTaB U CTPOEHHE
MounekyJbsl ATO.

[IpuBoAAT NpUMEpPBHI BUTAMHHOB, BXOISIIIUX
B COCTaB OPraHU3MOB, U UX OHOJIOTHYECKOH
poiu.

l'oToBsT BBICTYIIIIEHUE C COOOLIEHHEM O
POJIM BUTAMHHOB B (DyHKIIMOHUPOBaHUU
OpraHu3Ma 4YelloBeKa (B TOM YHCIIE C
HCIIOJIb30BaHHEM KOMITBIOTEPHBIX
TEXHOJIOTHHA).

OOCYXIaroT pe3yibTaThl padOThI C
OJTHOKJIACCHUKaMH

JlaBaTh OIpeeNIeHne
tepmuHaM. [lepeuncisaTs
COCTaBJISIIOLINE
nykneotuna AT® (AD,
AMO®); paziauuHbIe TPYIIIEI
BUTAMUHOB
XapaKTepHu30BaTh
0COOEHHOCTH CTPOE-
Hus Monekybl ATO
(Ald, AMD); ee cBoiicTBa
u GyHKIUH (OOBICHATH
POJIb MaKpOIPIUUECKOM
CBSI3H).

P: xoppexTupyroT cBou
3HAHUS

1I: ananu3upyroT
MOJTy4YeHHbIE 3HAHUS,
BBIJIETISIOT TJIaBHOE,
BTOPOCTETIEHHOE

P: onennBaror
COOCTBEHHBIE PE3yIIbTATHI
K: BbIpaxkaroT B OTBeTax
CBOM MBICJIN

Pednexcupytor,

OIICHUBAIOT PC3YJIbTAThI

JACATCIIBHOCTHU




11 | buonoruueckue| [Tonstue o Ornpenensior NoHATHS HOpPMHUPYEMEIE B JIaBaTh ONPEACIICHUE P: xoppekTupyroT cBou Oco3HaroT u
KaTaJn3aToOphl | KaTalam3aTopax. XO/1e U3Y4EHHS TEMBI: «KaTaIH3aTop», TepMuHaMm. [lepeuncnsats 3HAHUA OCMBICJIUBAIOT
buonoruueckue «hepMeHT», «KOpEepMEHT», «aKTUBHBII (hakTopsI, K: B3aumooneHka nH(pOpMAaITl o
KaTaJIn3aTopsl. ueHTp hepmenTar. o0ecrevynBaroLIye 1I: ananu3upyoT XapakTepHbIX
CDepMeHT. XapaKTepplgy}oT poJib OHOJIOTHUECKUX CKOpOCTh q)epMeHTaTI/IBHBIX HOHy‘IeHHBIe 3HaHMUI, 0C06eHHOCT5{X
KodepMmeHr. KATAJH3aTOPOB B KIIETKE. peakuit BBIJICJIAIOT TJIABHOE, KaTaJm3aTopoB
AKTHBHbIH 1ieHTp | ONMCBIBAIOT MEXaHM3M paboTl pepmentoB. | XAPAKTEPU30BaTh CBOMCTBA BTOPOCTECIICHHOC
(epmenra. ITpUBOAAT IPUMEPHI PEPMEHTOB, HX (hepMeHTOB, MEXaHU3M
Jlabopamophas NTOKATH3AIMHI B OPraHH3ME H 1X nericTBus PEepMEHTOB, K BeIpakaroT B OTBETaX
paboma GronorHIECKOH PO 00BACHATH 0Opa30BaHUE CBOM MBICITH
Pacmennenue VYcTaHaBIMBAIOT IPUYNHHO-CIICACTBCHHBIE KOMILTEKCA «pepMEHT —
HepoKcuia CBSI3U MEXXIY OCITKOBOM NpUPOIOi BCIICCTBO; POJIb
(hepMEeHTOB B OpraHm3me
BOJIOpOZIA (epMEHTOB M ONITUMAIILHBIMU YCIIOBUSMH
(hepmeHTOM uX (HYHKIIMOHUPOBAHUSI.
KaTasa3oif OtpabarbiBaloT yMeHUst (HOPMYITUPOBATH
THIIOTE3bl, KOHCTPYHPOBATh, IPOBOJIUTH
9KCIIEPUMEHTHI, OLICHUBATH MOJTy4YCHHbIC
pe3yNbTaThl HA OCHOBE COJCPIKAHUS
1a00paTOPHO# PabOoThI
12 | Bupycsl Bupycer. Kancun. | Onpenensiror moHATHS, GOpMUpPYEMEIC B MIEPEUHCIATH AIEMEHTHI, Oco3HatoT 1
Camoc6opxka X0/l M3yUEeHHs TEMBI: «BUPYChI», «Karck», | BXOIAIIME B COCTAB BUPYCHOM P: ymenme onpeziensts 1eib OCMBICTIMBAIOT
BUPYCHBIX «caMocbopKar. YaCTHUIIBI, CTIOCOOBI OOPBOBI O | PabOTHL, INTAHUPOBATH ATAITHI €€ nHpOpPMALIUHU O
yactun. [ukn XapakTepu3yloT BUPYChl KaK HEKJIETOYHBIC CI om BBITOJIHCHIS H OLCHHBATD T10= XaPAKTEPHBIX
XapaKTepu30BaTh JlydeHHbIC Pe3YJIbTaThl.. 0COOCHHOCTSIX BUPYCOB
pas3BuTHs BUpyca | (OpMBI )KU3HH, ONMHCHIBAIOT LIUKJI PA3BUTHS 0COGEHHOCTH CTPOHHS! H 1 ymerme paGoTaTh © Pedtexcupyior,
BHUpYyca. Q)yHKI_[I/IOHI/IpOBaHI/ISI BHUPYCOB, Pa3IAYHBIMHY UCTOYHHKAMU OLCHUBAIOT PE3YyJIbTAThI
OnuchIBaOT OOIIHIA IJIaH CTPOSHUS 0COOEHHOCTH Pa3IMYHBIX nH(OpMaL, OCYIECTBIATh JIeSITENIBHOCTH
BHPYCOB. BUPYCHBIX 3a00JI€BaHUM M UX | cpEpIcIoBOE qTeHue, OTIEIATE
IIpuBonsaT npuMepsl BUPYCOB U NPOQHIAKTHKH, CIOCOOBI [JIaBHOE OT
3a00JieBaHuil, BBI3IBAEMBIX HMH. 6ops6s1 co CITHJom. BTOPOCTENEHHOTO,
OO0cy)xaarT mpoOIEMBI TPOUCXOKACHUS onpenesiATs KpUTCPpUM JJis
BHPYCOB XapaKTepUCTUKH
MIPUPOJHBIX 0OBEKTOB
K:ymenue BoCipyHUMATh UH-
(opmariio Ha cityX, paboTars B
COCTaBE TBOPYECKUX IPYTIL.
13 | O6o0marommii Omnpenensior HOHTHS, CHOPMUPOBAHHEIC B JIaBaTh OTIpEJICIICHUE P:YmetoT opraHi30BbIBaTh BriOupartor 1esieBbie u
YPOK XOJIe M3YUYCHHUS TEMBL. tTepmuHam. Ha3piBath BBINOJIHEHHE 33/1aHHUI CMBICIIOBbIE YCTAHOBKH B

JlaroT onieHKy Bo3pacTtaronieil poiau
€CTCCTBCHHBIX HAYK U HAYYHBIX
HCCIICIOBAaHUH B COBPEMEHHOM MHpe,

MHOT'OMOJIEKYJISIPHBIE
KOMIUIEKCHBIE CUCTEMBI;
NIEPEUNCIIATh UX CBOWCTBA U

YUHTENs, aHATU3UPOBATh
pe3yIbpTaThl CBOEH paboThI Ha

ypOKe.

CBOMX JIEHCTBUIX U
MOCTYTKaX .




HOCTOSIHHOMY IIPOIIECCY IBOJIIOLUH
Hay4HOTO 3HAHHMSI.

OtpabaTeiBatOT yMeHU (pOpMyIHPOBATH
THIOTE3bl, KOHCTPYHPOBATH, IIPOBOAUTE

9KCIIEPUMEHTHI, OLICHUBATH MOJTY4YCHHbIC
Ppe3yNbTaThI

3HAUYCHHE
XapaKTepu30BaTh
0COOCHHOCTH CTPOCHHUSA 1
(YHKIMOHUPOBAHUS

MHOT'OMOJICKYJIIPHBIX
KOMIUICKCHBIX CHCTEM,

OOBSICHATH X CBOMCTBA,

3HaYCHUE

IT: YMeroT BOCIIPOU3BOIUTH
nH(pOpPMANHIO 110 MaMSTH,
JIaBaThb ONpeeIcHHe
MOHSATHSIM, CTPOUTH PEUEBBIC
BBICKa3bIBaHMS,
yCTaHABIMBATh IPUYNHHO-
CIICICTBEHHBIC CBS3H.

K: Ymenne paborats B
rpymnmnax, o0Ccyxaarh

14 | Knerounsrii Ob6mas OnpenensioT MOHATHSA, POPMHUPYEMBIE B Ha3bIBaTh ()aMUIINK BEIUKUX Y4UTBECS OCMBICIIUBATh
YPOBEHB:! XapaKTepUCTUKA XOJI€ U3YyUYEHUS TEMBL: «KJIETKa», «METOMbL Y4CHBIX-MUKPOCKOIIUCTOB, P: ymenne BeiOnpath 3HaYMMOCTh TaHHOU TCMBI,
o6mas KIETOYHOTO W3ydCHHS KIETKHY, «CBETOBAs BHECLIMX CBOM BKJIaJ B CaMOCTOSTENLHbIE CPE/ICTBA YUYUTHCS UCTIONIB30BATh

H3y4YeHHE KIETOK, aBTOPOB JOCTHKEHHS LS CBOU B3TJISABI JUIs1
XapaKTepUCTH | YPOBHS MHUKPOCKOIIUS, «3JICKTPOHHAS N
KJICTOYHOH TEOpUH [1: ymeHue HaXOAUTh HYKHYIO peuienust mpoGiem u
Ka OpTaHH3alH MHKPOCKOIIHA, (KICTOHHAA TCOPHA. XapaKTepU30BaTh OCHOBHBIE nHpopmanuio W3BIICYEHUS )KU3HCHHBIX
JKUBOTO. XapakTepu3yIoT KIETKY KaK CTPYKTYPHYIO U | 10 105KeHIS KJIETOYHOI K yMmeHHe KOppeKTHPOBATH YPOKOB
Knetka — (YHKIMOHAIBHYIO CIMHUILY KU3HH, €€ teopuu. [IpoBoauTs CBOU 3HaHWUA,
CTPYKTYpHas U XMMHUYECKHH COCTaB, METOIbI H3YICHHUS. CpaBHEHHE CTPOCHHUS B3aWMOOIICHUBATH JPYT
¢yakunonanbHas | OOBSICHAIOT OCHOBHBIC MOJIOKCHUS HPOKAapHOTOB ¥ 5yKAPUOTOB, Apyra.
€IMHNLIA XHU3HU. KJICTOYHOH TEOPHH. PacTHTCIEHON 1 XKUBOTHOM
N KJIETOK (aBTOTPO(OB U
XUMHAYECKUH CpaBHHUBAIOT IPHUHIIMITE pAOOTHI U
_ . reTepoTpodoB).
COCTaB KJIETKU. BO3MO>KHOCTH CBETOBOH U 3JIEKTPOHHOI
Meronbt MHUKPOCKOIIMUYECKOH TEXHUKU
M3y4YEHUsI KIETKH.
OcHoBHBIE
MOJIOXKEHHUS
KJIETOYHOU
TEOpHUHU

15 | O6mme Oo6mme cBenenust | Onpenenstor NOHATHS, GOPMHUpyEeMbIC B JlaBaTh OIpeJIeIICHUE P- onpenenstoT neib paboTel,, | OCMBICIHBAIOT EAUHYIO
CBEJICHUS O 0 CTPOCHUU XOJI€ U3yYEHUS TEMBL: «LIUTOILIA3May, TepmuHaM. Hasbisath KOPPEKTHPYIOT 3HAHUA. HIPUPOAHYIO LEJIOCTHOCTD
KIIETKaXx. KIIETOK. «SPO», «OPraHOUIBLY, «MEMOpaHay, COCTABJIAIOIINC HAPY/KHO [1- anaM3upyIOT nojyueHHbIe

KJIETOYHOH MeMOpaHbl, cCOCTaB | 3HaHUS U AUPPEPEHIUPYIOT
Knerounas IMuromnnasma. «KJIETOYHAs MeMOpaHay, «(parouros»,
5 oq COJEPAKHUMOTO Apa TIOJTyYEHHbIE 3HAHUSL.
MeMbpana ApO- {THHOTIATO3). XapaKTepU30BaTh CTPOCHHE K ymeHue KoppekTHpoBaTh
OprasousI. XapaKkTepu3yIoT U CPAaBHUBAIOT ITPOIECCHI KIIETOUHOH MeMOpaHbL, CBOM 3HAHW,
MeM6paHa. q)aFOHPITOSa U IIHMHOLIMTO34a. (1)YHKIII/II/I Hapy>i<H017I B3aMMOOILICHMBATh JIPYT Jpyra
Knetounas OnKCHIBAIOT OCOOEHHOCTU CTPOEHHS YacTel | MEMOpPaHBI KIETKH, CIIOCOOBI - BBIP@XXAIOT CBOH MBICITH.
MeMOpaHa. U OPTaHOUJIOB KJIETKU. Y CTAHABIHBAIOT HPOHMKHOBEHHA BEICCTB
daronuTos. MIPUYNHHO-CIICICTBEHHBIE CBS3U MEXIY BHYTPE KneTkH ((arowutos,
MTHOLIUTO3.
[MuaonmTO3 CTPOEHHEM KJIETKH M OCYLIECTBICHUEM €10

nporeccoB (arounTosa, CTPOSHUEM U
(YHKIHMSAMH KJIETOYHOH MEeMOpaHBI.
CocTaBisroT miaH maparpada




16 | Snpo SAnpo, ero Ornpenenstor NoHATHS, GOPMUPYEMEIE B JlaBaTh OIpe/ieJICHUEe P- onpenenstot ueib pabotel,, | OCMBICIHBAIOT CAMHYIO
CTpOEHHE U XOJ€ U3YyYEHUS TEMBI: «IIPOKAPUOTEIY, TCpMHUHAM. Ha3zwiBaTh KOPPEKTUPYIOT 3HAHUA. MMPpUPOAHYIO LICJIOCTHOCTDH
(GyHKUMY B «IYKAPHOTBI», «XPOMATHHY, «XPOMOCOMBD», COCTABJLIOIINC HAPyKHOM [1- ananu3npyIOT NoyueHHbIe

KJICTOYHOM MeMOpaHbL, cocTaB | 3HaHUSA U quddepeHnnpyoT
KJIETKE. «KapUOTHID», «COMAaTHICCKHE KICTKI»,
- a6 COIEPKUMOTO Aapa TTOJTyYCHHBIC 3HAHUSL.
POKapHOTHL. «TUILTOUTHBIN HA00PY, KTOMOJIOTUYHBIC XapAKTEpH3OBATH CTPOCHHE K yMeHue KOPpEKTHPOBATH
DyKapHOTHI. XPOMOCOMBID», «TaIIOMTHBIH HabOP KIIETOMHOH MeMOpaHbL, CBOM 3HAHNA,
XpOMOCOMHLIﬁ XpOMOCOM», «I'aMEThI», «AAPbIIIKO». beHKHHI/I Hapy)KHofx'I B3aMMOOLICHMBATh JPYT Apyra
HA0Op KJIETKH XapakTepu3yroT CTPOCHHUE SApa KIETKU U MeMOpaHbI KJIICTKH, CIIOCOOBI - BBIP@)KalOT CBOU MBICIIH.
€ro CBSI3U C DHAOIUIa3MaTUYECKOM CEThIO. IIPOHMKHOBCHUA BCILICCTB
Pemraror 6nonmornueckue 3amaun Ha BHYTPE KJIETKH ((arowtos,
MUHOLIUTO3.
OTIpe/ieIeHre JHcia XpOMOCOM B
TaIIOWAHOM U AUIUIOUTHOM Habope

17 | Dupommazmar | OHporurazMatude | ONpenenstoT HOHATHS, GOPMHUpyEMBIC B Ha3bIBaTh OPTAHOUJIBI KJIETKH, | P- ompenenstor 1enb padoTel, | OCMBICIHBAIOT CAMHYIO
HhYyecKas CeTb. | CKasl CETb. X0J1€ U3yUEHHUSI TEMBI: UX (QYHKIMH; IEPEUNCIATD KOPPCKTUPYIOT 3HAHUA. HIPUPOAHYIO LEIOCTHOCTD
Pu60COMEL. Pu6ocoMmsl. «IHJOIIA3MATUYECKAS CETh», «PHOOCOMBI», BHJIBI IUIACTHL [1- aHanu3upyIOT NOJTyYeHHbIC

XapaKTepU30BaTh CTPOCHHE 3HaHUS U JUPPEPEHIUPYIOT
Kommekc Kommexc «xoMIuIeKC ['0b KN, «ITU30COMBI». P P ™ Anddepenuupy
I I X OIIC, pubocoM, TU30COM U MOJTyYeHHBIC 3HAHUS.
OJIBJIKH. OJIBJIKH. apaKTEepU3YIOT CTPOCHHE MEPEUNCICHHBIX JIp. OPrAHOMIOB, X YHKIHH. BBIPAKAIOT CBOH MBICITH

JInzocombl JInzocombl OpraHOHMJIOB KJIETKH ¥ HX (QyHKITHH. OG6BICHSITE HATHIHE K: yMeHne paboTaTh B

YcraHaBIuBaoT MIPUYNHHO-CJICACTBECHHBIC OOJIBIIETO KOJIMYECTBA TpynIx, O6CY)K,I[3TB

CBSI3H MEXIY CTPOCHUEM U (PYHKITUSIMH MHUTOXOHJIPHIA B MOJOIBIX

OHMOIIOTHYECKUX CUCTEM Ha MpUMepe KIETKH, KICTKAX U B KIETKAX C

€€ OPTaHOMIOB U BBITOTHACMBIX UMH GobIIMMH SHEpTeTHIeCKIMH

. 3aTpaTamu

GyHKIHH.

PaboraroT ¢ mwumocTpanusaMu yaeOHnKa

(cMBICTIOBOE YTEHUE)

18 | Muroxouapuu | MUTOXOHIPHUH. OnpeaensoT NOHITHs, POPMUPYEMbBIE B HA3bIBaTh JJICMEHTHI, OCMBICIIUBAIOT SIUHYIO
IImacTuapbl. Kpuctsr. XOJI€ U3YUEHUS TEMBI: «KMUTOXOHIPUNY, BXOJAIIUE B COCTAB P- onpenenstoT nens padboThl,, | NPUPOAHYIO LIENTOCTHOCTD
KneTogHsrit [TmacTumpL: «KPMCTBI», «ILIACTUIBD», IEHKOIIACTEIY, KJICTOHOTO TICHTPA, KOpPEKTUPYIOT 3HAHUA.

. MIEPEYHCIISTH OPTAHOUIBI [1- aHanM3UPyIOT MOTyYeHHEBIE
LEHTP. JIEHKOTUTACTEHI, «XJIOPOTLIACTBI», «XPOMOILTACTBD», «TPAHBI»,
0 . JIBUKEHMSI; HA3bIBATh 3HaHus U quddepeHnupyoT
PTaHOH BT XJIOPOTLIACTHL, «KIICTOYHBIA [IEHTPY, KITUTOCKEIIETY, OPTAHOMIHI TIONIyUEHHbIE 3HAHMSL

JIBUOKCHUSL. XPOMOILUIACTEHI. «MUKPOTPYOOUKH», «IIEHTPUOIII, IPOKAPHOTHYECKOiT KJIETKH - BHIP@KAIOT CBOH MBICIIH
Knerounsie I'pansr. «BEPETEHO JCICHUS», KPECHHUKNY, K- BBICKA3bIBAIOT CBOKO TOUKY
BKITFOUCHUS KneTtounsrii COKTYTHKHY, «KJICTOYHBIC BKITFOUCHHS. XapaKTepu30BaTh CTPOCHUE U 3pEHUs

HEeHTP. XapaKTepu3yIoT CTPOSHHE TIEPEUNCIICHHBIX (pyHKIMH KIETOYHOTO LCHTPA 1

Ilurockener. OpPTaHOWJIOB KJIETKH U UX (DyHKIIHH. OpraHONJIOB JIBHIAKCHUL,

MukpoTpy6ouku. | YCTaHaBIMBaIOT MPUYWHHO-CIIEICTBEHHBIC

IlenTpuomnu. CBSI3M MEXIY CTPOCHHEM U (PYHKIIUSIMH

Bepereno OMOJIOTUYECKHUX CUCTEM Ha TIpUMeEpe KIICTKH,

JIeJIeHUS. €€ OPTaHOMJIOB U BBIITOTHACMBIX UMH

Pecunuku. GyHKIUH.




JKryrukm. PaboTaroT ¢ wumocTpanusIMu yaeOHKa
Kierounsie (CMBICIIOBOE YTEHHE)
BKJTFOUCHUS
19 | Ocob6ennoctu | IlpokapuoThL OnpenenstoT NoHTHs, HOpMHUPYEMBIE B aBaThCPaBHUTEIHHYIO OCMBICTIHBAIOT EANHYIO
CTpPOEHUs OyKapuOTHI. XOJI€ U3YyYEHUS TEMBL: «IIPOKAPUOTHD, XapAKTEPUCTUKY IIPOKAPUOT C P- onpenensitor ueib paGoTsl,, | MPUPOLHYIO LUEIOCTHOCTh
KIJIETOK AHaspo0HL. «IYKapHOTBI», «aHAdPOObI», «CIIOPBI». DYKapuOTaMH, BBLIETIAS KOppCKTHPYIOT SHAHIS.
9YKapUoT U Cropsl. XapakTepu3yoT 0COOCHHOCTH CTPOSHHUS [IpU3HAKH IPUMHTUBHOCTH [1- ananusupyIot noyueHHeLe
3HaHMA U U PEepeHINpPYIOT
MPOKAPHOT YepThl CXO/ACTBA | KJICTOK MPOKAPUOT U 3YKApHOT. [IPOKapHOT IO CPAaBHEHHIO C A ——
U pazIuyus CpaBHUBAIOT 0COOEHHOCTH CTPOEHHS DYKapHOTaMH. - BHIP@KAIOT CBOH MBICIIH
KIICTOK KJICTOK C ILICJIBIO BBIABIICHHUS CXOACTBA U K- BBICKA3BIBAIOT CBOIO TOYKY
MPOKAPHOT U pasnuaus 3peHus
9YKapuor.
Jlabopamopuas
paboma
PaccmarpuBanue
KJIETOK OaKTepui,
pacTeHuii u
JKMBOTHBIX MO
MHKPOCKOIIOM
20 | O6o6utatommit OnpenensioT MOHITHSA, cC(OPMHUPOBAHHEIC B JlaBaTh OIIpeJIeIICHUE P:YMmeroT opranu3oBIBaTh Br16uparot 1ieneBsie 1
YPOK XOJIe M3YUYEHHUS TEMbI. tTepmuHaM. HasbiBath BBITIOJIHEHHE 3aJIaHU I CMBICIIOBbIE YCTAHOBKH B
OTpabaTeIBaIOT YMeHNs GOPMYIHPOBATH 0COOEHHOCTH CTPOCHUS YHUTEIIs, aHATH3HPOBATh CBOMX JICHCTBUSIX U
IMIIOTe3HI, KOHCTPYHDOBATH, MPOBOIIHTE KIETOK XXUBLIX OPraHM3MOB; | Pe3YIbTaThl CBOCH paboThI HA MOCTYIKAX .
MIEPEUUCIIATh MX CBOWCTBA U YpOKe.
9KCIIEPUMEHTbI, OLICHUBATH MOJy4EHHbIC SHAYCHIIE T: VMeIoT BOCTIPO3BOIHTS
pe3yIbTaThI XapakTepru30BaTh HH(HOPMAIIKIO [0 TAMSTH,
0COOCHHOCTH CTPOCHHUS JIaBaTh ONpe/eNICHNE
(bYHKIOHUPOBAHUS HOHSTHUSIM, CTPOUTh PEueBbIS
BBICKa3bIBaHHUS,
yCTaHaBJIMBaTh MPUYNHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: Ymenne paborats B
rpynmax, 00CyX/1aTh
21 | Accummwnsinusa | AcCUMMIIALIHSL. OnpenenstoT NoHATHS, HOpMHUPYEMBIE B JIaBaTh OIpe/IeJICHUE P- mianupytot u Oco3HaBaTh €MHCTBO U
u Juccumunsims. XOJ1€ U3YyUYEHHSI TEMBI: «ACCUMMUIIALIHASY, TepmuHam. [lepeuncnsrs MNPOTrHO3UPYIOT PE3ybTAT U OEJIOCTHOCTD
AMCCHMIISIIIA. | MeTa6omism THCCHMUIISIII, «METAGOTH3M. 9TaIbl SHEPTETHIECKOTO BHOCSIT HEOOXO/IUMBIE OKpYXKaIOIIEero Mupa
Merabonu3m OO0cyXIaroT B KJ1acce MpodJIeMHbIE 00MeHa, OCHOBHEIC IPOLIECCHI JIOTIOTHEHHA.

BOIPOCHI, CBsI3aHHBIC C IpOoLIECCaMU oOmeHa
BCIICCTB B OMOJOTHYECKUX CHCTEMAX

MeTabonu3Ma
XapaKTepu30BaTh OOMEH
BEIIECTB U MIPEBpAILCHIE

SHEPIHUu.

I1- HaxoxsaT 1 oTOMpAIOT
HE00X0IMMYI0 HH(POPMAIHIO
U CTPYKTYpPHUPYIOT €€.

K- BbICKa3bIBAIOT CBOIO TOUKY
3pEHuUs




22 Duepreruueckuii| HemonHoe Ornpenenstor NoHATHS, GOPMUPYEMEIE B OOBSICHATH B3aUMOCBSI3b P- miianupytor u Oco3HaBaTh €IMHCTBO U
0OMEH B KJIETKE | KHCIOPOIHOE XOJ€ U3YyYEHUS TEMBI: «HEIIOITHOE ACCHUMWJISILIYA U MNPOTrHO3UPYIOT PE3yIbTaT U OCJIOCTHOCTD
depMenHTaTUBHOE | KHUCIOPOAHOE (hepMEHTATHBHOE JUCCUMUIIAINH, 00pa30BaHKe BHOCAT HEOOXOMMbIe OKpY’Karowero M1upa
JIOTIOJTHEHUSI.
paciienieHue pacIIenIeHUE TITI0KO3bI», «IJIMKOIU3Y, AT® B X0/1€ SHEPrETUUECKOTO
5 [1- HaxomAaT 1 oTOMparoT
TJIIOKO3BI. «TIOJTHOE KUCIIOPOIHOE paclieIuieHHE oOMeHa B KJICTKE. HEOGXOTMMYO HH(OPMAIIHIO
I'muxonus. TJIFOKO3BI», KJIETOYHOE JIBIXaHHEY. XapaxTepHuzoBath 0OMeH ¥ CTPYKTYPHUPYIOT €e.
[onnoe XapakTepu3yOT OCHOBHBIE JTAIIbI BEILIECTB U IIPEBpallieHIe K- BBICKa3BIBaIOT CBOIO TOUKY
KHCJIOPOZHOE SHEPreTUYECKOro 0OMeHa B KJIETKaX SHEPrUH KakK IPOLIECCHI, 3peHus
pacliernieHue OpraHU3MOB. COCTaBJIAIOLINE OCHOBY
TITFOKO3EI. CpaBHHBAIOT YHEPTETHICCKYIO KI3HECATEITHHOCTH KIICTKH
Knerounoe 3¢ (PEKTHBHOCTP TTINKOJIN3A M KIETOYHOTO
JIBIXaHUE IBIXaHUS
23 | ®dorocuHTe3 M | 3HAUEHHE OnpenensioT MOHIATHSA, POPMHUPYEMBIE B OOBSCHITH CMBICI CBETOBOU U P: YMets camocTOsITENIBHO OCMBICIUBAIOT PHUYUHBI
XCMOCHHTE3 (dhoTocuHTE3A. XOJIC U3YUCHHSI TEMBI: «CBETOBas (haza TEMHOBOI (a3 hoTocHHTE3a 00HapyXUBATh 1 pa3zHo00pa3us POLECCOB
CaertoBas (aza (oTtocunTesay, «TeMHoBasd (aza bopmupoBars yuebHyio HPOUCXOMAIINX B HKUBBIX
npoOieMy, onpenesaTh Ueldb | OpraHu3Max
(dhoTocuHTE3A. (dotocuHTE3a», «PHOTOIU3 BOIB», >
T yueOHOM NeaTeNbHOCTH.
eMHOBas (aza «XEMOCHHTE3», «XEMOTPO(dBI», VMeTh paBoTaTh o TIaKy,
¢dorocunresa. «HUTPUDULMPYIOIIUE OAKTEPUI. CBEPSATH CBOU ACHCTBHS C
DoTONIN3 BOJBI. PackpbiBaroT 3HaYeHHUE (POTOCHHTE3A. TETBI0 |, TIPH
XeMocHHTE3. XapakTepu3yloT TEMHOBYIO H CBETOBYIO HEOOXOIMMOCTH, HCIIPaBIISTh
XeMoTpoQHI. ¢a3sl hoTOCHHTE3A TT0 CXeMe, TIPUBEICHHON OIIMOKH CaMOCTOSITENBHO.
Hurprduumpyro B yueGHHKe. I1. YMmerb ananu3upoBaTh
coJiepxKaHue
e OaKTepun CpaBHHBAIOT IPOIIECCH POTOCHHTE3A U o
JIEMOHCTPAIIMOHHOU TaOJIHIIBI
XEMOCHHTE3A. 1 PHCYHKOB.
PewatoT pacueTHble MaTeMaTHYECKHE
3aJ]a4M, OCHOBaHHbIE Ha (DAKTHYECKOM K: YMmeTb camocTOsATENIEHO
OMOJIOrMYeCKOM MaTepHuae OpraHU30BHIBATH yueOHOE
B3aUMOJIeIiCTBUE TIPH paboTe B
rpymre (mape).
OOBEKTHBHO OIICHUBAThH
paboTy WICHOB rpymnn
24 | ABtotpodsi 1 | ABTOTPOQBHL OrnpenensitoT NoHATHS, GOPMUPYEMEBIE B J1aBaTh OIPE/EIICHHE P: YMets camocrosiTensHO OCMBICIIMBAIOT MIPUYUHBI
> y
rerepotpodsl | ['ereporpodsr. XOJIe U3yUEHUS TEMBI: «aBTOTPO(BI», TepmuHaM. HasbiBaTh THITBL 0OHapyXUBATh U pasHoOOpasHsi THIIOB
DOTOTPOGbI. «retepoTpodbI, «POTOTPODL, IIATAaHUS )KUBBIX OPTaHU3MOB; ¢dopmMHIpOBaTH YUEOHYIO IIATAHUS KIETKH
a3bl U IPOAYKTHI pobIeMy, OTIPeaesTh Ieb
XeMOTpOdBHI. «XEMOTPOPBI», «CaPOPHUTHI», KITAPASUTHI, u poay p ¥, onpen 1
C . C (hoTocuHTE3a; TPYIIIIEI y4eOHOIl NesITeTbHOCTH.
anpopuTEL. «TOJIO30MHOC HUTAHHUEY. LPABHUBAIOT reTepoTPOQHBIX OPTaHN3MOB YMeTs paboTaTh 10 IUIaHy,
IlapasuTsr. OPTaHM3MBI 110 CII0COOY MOy YCHHS XapaKTepu30BaTh CBEPSATH CBOU JEUCTBHUS C
T'ono3oitHoe MUTATEIbHBIX BelecTB. COCTABISIOT CXEMY (omUCHIBATH) 0COOEH- LETBIO H, IPU
[IUTaHUE «Kiraccudukanus OpraHusMoB o CIocooy HOCTH IIMTaHUS aBTOTPOPHBIX | HEOOXOAMMOCTH, UCIIPABIISTH

MUTaHUs» C HPUBEACHUEM KOHKPETHBIX

1 TeTepoTpOHBIX
opranu3MoB (canpoguTos,

OLIMOKH CaMOCTOSITEIIHHO.
I1. YMeTs aHamU3upoOBaTh




MIPUMEPOB (CMBICIIOBOE YTCHHE)

1apasuToB, CHMOUOHTOB),
0COOEHHOCTH MPOLIECCOB
(hoTo- 1 XeMOoCHHTE3A.
[IpuBoauThs IpUMEpPHI
PacTUTENBHBIX OPTaHU3MOB C
TeTepPOTPOPHBIM THUIIOM
MTUTaHUH, OPTaHI3MOB CO
CMEIIaHHBIM THIIOM ITUTaHHUS.

cojep kaHue
JIEMOHCTPAIIMOHHOM TaOIUIIBI
1 PUCYHKOB.

K: ¥meTs camocTosTenBHO
OpTraHHU30BBIBATh yueOHOE
B3aMMOJIeIiCTBIE TIPH paboTe B
rpymre (mape).
OOBEKTHBHO OLICHUBAThH
paboTy WICHOB rpyIn

25 | Cunres Cuntes OenkoB B | Omnpenenstor NoHATHS, (OpMHUpyEeMbIC B JlaBaTh OIIpeJIeIICHUE P- BbLAemsIIOT U 0co3HAOT TO, | OCO3HABATH €IUHCTBO U
6EJIKOB B knerke. LeH. XOJIe M3YUCHHS TEMbI: «ICH, TepMuHaM. HazbiBaTh STars YTO y)KE YCBOECHO, BHOCAT LEJIOCTHOCTh
KIIETKE I'eneTnyeckuii «TEHETUYECKHUM KO, KTPHILIETY, KKOIOHY, buocunTesa Oenka (MecTo HE0oOXOAMMBIE IOMONHEHUS. | OKPYXKAIOIIero Mupa
kon. Tpuner. «TPAHCKPHIILUSI», «aHTHKOJIOH, OCYIICCTBIICHHA II- necenyrot, Haxonsr
TPAHCKPUITLIUH U TPAHCIISIINAH) 0TOMPAIOT HEOOXOUMYIO
KomoH. TPAHCILILUSY, IIOJIUCOMAY. XapaKTepH3OBATb HHbOPMAIIHIO 1
Tpanckpunuus. XapaKTepu3yroT IIPOLECCHI, CBA3AHHBIC C (OTIHCHIBATH) TIpOLIECC CTPYKTYPHPYIOT €e.
AHTI/IKO}:[OH. OHMOCHHTE30M OEJIKa B KIIETKE. OHOCHUHTE3a OEJIKOB B KJIETKE.
Tpancusmus. OnuCHIBAIOT MPOLECCH TPAHCKPHIIIHN U OOBACHATH POJIb K- cymarot yunrens,
IHomucoMma TPAHCIISLMHA IPUMEHSIS IPUHIAIT TEHETHYECKOT0 KOZa, pOjIb OTBEYAIOT HA BOIIPOCEHI
KOMIUIEMEHTapHOCTH M TEHETHYECKOTO KOJa
26 | Jlenenne Kuzuennstit nuka | OnpenessroT MOHATHS, GOpMUpPYEMEIC B JlaBaTh OIIPENEICHHE P- mnanupyror u Oco3HaBaTh €UHCTBO U
KIIETKH. KIIETKU. MHUTO3. XOJI€ U3YyUEHUS TEMBI: «KMHUTO3», TepmuHam. Hasbiatb (asbl HIPOrHO3UPYIOT PE3YNbTAT U HEIOCTHOCTD
Muto3 Hurepdasa. «unTepdasar, «npodaszar», «meradaszar, MHTO3a, OpraHOu/IbI, BHOCST HEOOXO/IUMBbIE OKPYKaOIIEro Mupa
[Ipoda3a. «anadaszay, «renodaszay, «peayIUIUKAILUSIY, YHACTBYIOLIAC B JCTCHHIH JIOTIOTHCHHA.
KIIETKH I[1- HaxomsT U OTOMPAIOT
Meradasa. «XpOMAaTHUABI», KIIEHTPOMEPay», «BEPETEHO XapAKTEpH3OBATH MEXAHH3M HEOGXOTHMYHO HH(OPMAIIHIO
Anacasa. ACTICHUS. JEIEHUs KIETKH; OIIUCHIBATE U CTPYKTYPHUPYIOT €e.
Tenogasa. XapakTepu3yloT OHOJIOrHYECKOe 3HAUCHNE HPOLIECCHI, TIPOUCXOISIINE B
Penynnuxarust. MHTO3a. Ka)XJ0H 13 a3 MUTO3A. K- BBICKa3bIBAIOT CBOIO TOUKY
XpoMaTHbL. OnwucHBaOT OCHOBHEIE (pa3bl MHUTO3A. OGBACHATH OHOTOrHYECKHiT 3peHUA
Lentpomepa. YcraHaBIMBaIOT IPUYNHHO-CIIEACTBECHHBIE CMBICTT MUTO3a
Bepereno CBSI3U MEXXIY MPOIOIDKUTEIBHOCTHIO
JICTICHUST JICTICHUSI KJIETKU M IPOJJODKUTENIbHOCTBIO
OCTaJILHOTO MEPHO/1a )KU3HEHHOTO IUKIIA
KJIETKA
27 | O6o6uiatomu 3HATh TEPMUHBI; HA3bIBAThH P: xoppeKTHpOBaTh 3HAHUS U | YUHUTBCS CAMOCTOSATEIIHLHO
it ypok OPTaHOMJIBI KIIETKH, TPYIIIIBI 00BEKTHUBHO UX OILICHUBATH. OTIPEIETATh 3HAYMMOCTb

XUMHYECKHX IJIEMEHTOB,
BKJIIOYEHHBIX B XUMUYECKUH
COCTaB KJIETOK; NEPEUHCIAT
THUIBI TUTaHWS;, (Ha3bl MUTO3a
XapaKTepU30BaTh CTPOEHHUE,

(DYHKIMH ¥ XUMHYIECKHH

II: ymenue o0000ImIATH U
CUCTEMaTH3HPOBATh 3HAHUS,
JIeJIaTh 3aKII0YEeHUS U
BBIBOJIBI, CTPOUTD JIOTHYECKOE
paccyKaeHue.

M3y4aeMOro, BO3MOXKHOCTb
HCIOJIb30BaTh CBOU
3HaHUSA TPU U3YYECHHUU
JIPYTUX TIPEIMETOB U
peNIeHnr OMOTOTHIECKHUX
3a/a4d




COCTaB KJICTOK (Oaxrepui,
rpuboB, pacTeHUH U
JKUBOTHBIX); (SHEPTeTHIECKUI
Y TUTACTUYECKUI OOMCHBI);
CYIITHOCTH MHUTO3a.
[IpuBoauThE NpUMEpHIL,
MTOKA3BIBAIOIIE B3aUMOCBSI3b
CTpOCHUS M (HYHKIMH KIETOK

K : orcrauBas cBOIO TOUKY
3pEHUs], TPUCTYIINBATHCS K
MHEHHIO JPYTHX yJaIuxcs,
CIIPaBeIUIUBO U KOPPEKTHO
OIICHUBATh paboTy
OJJHOKJIACCHUKOB H
YBaXXUTEIHEHO OTHOCUTHCS K
MHEHHIO JPYTHX

28 | Pasamuoxenue | OOmias OnpenensioT NOHITUS, POPMHUPYEMBIC B 3HaTh TEPMUHBI; IEPEUUCIIATH Oco3HaBaTh €UHCTBO U
OpraHu3MOB XapaKTEpUCTUKA XOJI€ U3YUYEHUS TEMBI: «Pa3MHOKEHUE BUJbI 0€CII0JI0r0 U MOJIOBOIO P: Ymenue camocTosITeIbHO EJIOCTHOCTDh
OpPraHM3MEHHOI'O OpPraHU3MOBY, «0ECII0I0e Pa3MHOKECHHUEY, PasMHOKCHUSA OPraHM3MOB; O0HapY>KUBATb U OKpY’KaroIlero Mupa.
Ha3bIBaTh MYXCKUE U (dbopMupoBaTh y4eOHYIO
YpOBHSI. «TOYKOBAHUEY, «IEJICHUE Tellay, «CIIOPBI»,
P JKEHCKHE MOJIOBbIE TaMeThI npoOieMy, OnpeneiaTh Ueld 1 BbICTpanBaTh
MHO>XEHU «BereTaTUBH MHOYXEHHE», «TI0JIOB .
a3MHOMKCHHC erera 0€ PasSMHONKCHHCY, «TIOOBOC OIHCBIBATh CYIIHOCTh 3a1a4d yueOHOH COOCTBEHHOE IIEIOCTHOE
OpraHU3MOB. Pa3MHOXEHUEY, «TAMETBI», Pa3MHOKEHHs NeATeLHOCTH. YMeHHe MHPOBO33PEHHE.
becnonoe «repMadpoUTLI», «CEMEHHUKI, OpraHu3MoB(OaKTepui, paboTarth 110 IIIaHYy, CBEPATh
Pa3MHOXKEHUE. «IMYHUKHNY», «CIIEPMATO30MIbD, rpu0OB, paCTCHHH, KUBOTHBIX CBOU JICHCTBHS C IIETBIO H,
IToukoBanue. «INLEKIIETKNY. ¥ YENOBEKA); TpH HEOOXOIMMOCTH,
[enenue Tena XapakTepu3yoT OpraHu3MEHHbII YPOBEHb XapaKTCpH3OBATL BHbI HCTIPABIATE OWINOKH
0ecIoIoro M IMOJIOBOTO CaMOCTOSITENILHO.
HaziBoe. CIIOpHI. OpTraHU3aIU} XKHUBOTO, IPOIECCH] OECIIOIOro
Pa3MHOXKEHUS OPraHU3MOB. II:.. JaBatb onpeneneHus
BereratusHoe 1 TIOJIOBOTO Pa3MHOKEHHS, CPDAaBHUBAIOT UX. OCyIIeCTBIATS TepMuHaM. . Pasnuuarh
pa3MHOXKEHHE. OnuckIBalOT CIOCOObI BEreTaTUBHOTO CPaBHHTENBHYIO 6ecrooe 1 MoJoBOe
ITonmosoe Pa3MHOXEHHUS pacTCHUH. XapaKTepUCTUKY OECIIOIoro u pa3sMHOXEHHE
Pa3MHOXCHHUEC. HpI/IBoj;[ﬂT MIpUMEpPbI OPTaHU3MOB, ITOJIOBOT'O PAa3MHOXKCHU, AHaJII/I3I/IpOBaTL COACPIKAaHUE
TamerTsl. Pa3MHOXKAFOIIUXCSA MOJIOBBIM M GECTIONBIM OOBSCHATE NIPEHMYILECTBA ACMOHCTPALIHOHHON Ta0IHIIBI
U PUCYHKOB
T'epmadponuTsr. yTeM pucy
K: Ymenue camocTositennbHO
CeMEeHHUKH.
OpTaHU30BBIBATH yUeOHOE
AnanuKy. B3aUMOJIEICTBHE K paboTe B
CHepMaTOSOI/II[BI. rpymnme
SIAneKIeTKu
29 | Pa3BurHe Craauu pazputus | Onpenenstor HOHATHS, GOPMHUpPYEMBIE B JlaBaTh OIIPEIEICHUE P: Ymets camocTosTEIBHO DopMUPOBaHUE AKTUBHOM
MOJOBBIX MOJIOBBIX KJIETOK. | XOJ€ U3YUYEHUS TEMbI: «TaMETOreHE3), TepMmuHam. [lepeuncnsrs OOHapyXHBaTh M JKM3HEHHOH TIO3UIIMH B
KIIETOK. [aMeToreHes. «TIEPHOI PA3MHOKEHHSY, CIEPHOJ POCTAY, CTa/Iuy TaMeTOTeHe3a, CTaluu (dopMupoBaTh y4eOHYIO 3alUTe IPUPOALI POJHOTO
. . . Meiio3a pobIeMy, OTIPeaesTh Ieb Kpasi.
Meiios. Tlepuon «TIepHO/J] CO3pEBAHUSY, «Meio3 I», «meiio3 p Y pel 1 P
o I y4eOHOM JesITeNILHOCTH.
IJI0JJOTBOPE | Pa3MHOKEHUSI. », «KOHBIOTAIUS», «KPOCCUHTOBEPY, XAPAKTEPH3OBATH CTATHH DopMuposarme
HUE Ilepuon pocra. «HarpaBUTEJIbHbIE TEJbLA» . .
pHOL P p a», raMeTOreHe3a, CyIIHOCTh U IT: TaBate onpenencHus 3KOJIOTHYECKOiT KY/IbTYpPbI
ITepuon «OTUIOJJOTBOPEHUEY, «3UTOTAY», KHAPYKHOE CTaIuH Meio3a, mporecca TEPMHUHAM. HeoOX0IUMOIi B
CO3pEBaHMUS. OIUIOIOTBOPEHUEY, «KBHYTPEHHEE OIUIOIOTBOPEHUS; BBIIETATD [epeuncnsaTe criocoOs COBPEMEHHOM MHPE.
Metiio3: meiio3 [ u | omnonoTBOpeHUE, «IBOHHOE OTJIM49UA B IIpoLeccax pasmHoxkenus CpaBHUBATD Pacrnoznanne
Mmerio3s II. OIIOJOTBOPEHHE Y MOKPBITOCEMEHHBIX), (opmHupoBaHHs MyKCKHX H KUBOTHBIX € Pa3TIMIHEIMU B3aHMOOTHOIICHUI
o —— OHIOCTIEPMY. >keHCcKuX ramet. [IpoBoauTs BUZaMHU OECIIOI0Tr0 4eI0BEIECKOT0 0BIIeCTBa

Kpoccunrosep.

XapaKTepu3yIoT CTaJAUN PA3BUTHS ITOJIOBBIX

CPaBHHTEIILHYIO

Pa3MHOKEHHNA U )KUBOTHBIX C




HanpasurenbHbie

KJICTOK M CTaJIHi Meio3a 1o cXeMaM.

XapaKTePUCTUKY
XpOMOCOMHOT0 Habopa

BHCIIHWM U BHYTPCHHUM

1 TIPUPOJIBL.

TENbIIA. CpaBHHBAIOT MUTO3 B MEHO3. OIIJIOOTBOPCHUEM.
OnnonoTsopennue. | OBBACHAIOT GHOTOMHYECKYIO CYIHOCTD COMAaTHYECKHUX H MOJIOBBIX JloKa3bIBaTh 3BOIIOUOHHOE
KJIETOK, OOBSICHSA COBEPILEHCTBO BHYTPEHHETO
3urora. MHUTO32a U OILTIOJOTBOPEHUS .
- OMOTIOTMYECKUH CMBICT ATHX OIJIOAOTBOPEHHS U PA3BUTHS
apyAHOC pasnuaui 3apoJbllIa B MATEPHHCKOM
OIJIOJIOTBOPECHHUE. OpraHu3Me.
Bryrpennee AHanu3upoBaTh CONEPIKAHNE
OIJIOJIOTBOPECHHUE. K : oTcrauBas cBOIO TOUKY
JIBoiiHOE 3peHHUs, IPUCTYIIUBATHCS K
OTII0I0TBOpEHHE MHEHHUIO JAPYTUX ydaluxcs,
CIIPaBEAJINBO U KOPPEKTHO
y OIICHUBAThH PaboTy
HMOKPBITOCEMEHHBI OXHOKIIACCHUKOB
X. DHAoCcHIEpM
30 | UnpuBuayane | OHTOTEHE3. OnpenenstoT NoHATUs, GOpMHUPYEMBIC B JlaBaTh OIIPEIEICHUE P: Ymets camocTosTEIBHO Oco3HaBaTh €IUHCTBO U
HOE pa3BUTHE | DOMOPHOHANBHBIN | XOJ€ U3YUYECHUS TEMBI: K\OHTOTEHE3Y, TepMuHaMm. llepednciTs 00HapyXUBATh 1 HEJIO0CTHOCTD
OpTaHU3MOB. nepHos «OMOPHOHATBHBIH MIEPHOT OHTOTEHE3a MepUOJIBI OHTOTCHE3a, ITAIIBI (bopMupoBaTh y4eOHYIO OKpY’KaIoIIero MUpa.
. 9MOPHUOHATILHOTO Pa3BUTHS npoOeMy, onpenensiTh Helb
buorenernyec | OHTOreHe3a (aMOpHOreHe3)», «IoCTIMOPUOHATIBHBIN 2
. 5 XapaKTepU30BaTh NEPUOIBI yueOHOM NeaTeNbHOCTH. BbICTpanBaTh
KU 3aKOH MOpHOTeHe3). MIEPUO]T OHTOT€HEe3a», «IIPSIM BUTHE».
3aKo (oMOpuorenes) CPHOL OHTOTCHE3Y, «IIPAMOC pa3 e, OHTOT€HE3a, MPOIECCHI, YMeTb paboTath 0 ILUIaHy, COOCTBEHHOE IIEJIOCTHOE
IToctaMOpHOHANE | «HENpsIMOE Pa3BUTHE», «3aKOH MPOMCXOSIIIHE B KAKIOM U3 CBEPSATH CBOU ACHCTBHS C MHEDOBO33DEHHE,
HBIA nepuon 3apOoAbIIICBOI0 CXOACTBA», NepHUOIOB. HpOBO,I[I/ITB LECJIbIO U, TIPU OL[eHI/IBaTL SKU3HECHHBIC
OHTOI€HE3A. «OMOTCHETHYECKUH 3aKOHY, «(DUITOTEHE3Y. CpaBHEHUE MPAMOTO 1 HeoOXOIMMOCTH, HCIIPaBIATh CUTYallUU C TOUYKH 3pEHUs
Ipamoe XapakTepu3yloT NepHOIbl OHTOT€HE3a. HCTIPAMOTO OUIMOKH CaMOCTOSTETbHO 6e3omacHoro obpasza
pa3BUTHE. OmmceIBar0OT 0COOEHHOCTH OHTOTCHE3a Ha nocTaMOpHoHabHOro I1: Pasmaraars mHBOTI({I)HX N KHM3HH U COXPaHCHH
a3BUTHsI OpPraHU3Ma. a3BUTHEM C METaMOP(HO30M
Henpsmoe HpHUMEPE Pa3IHIHBIX TPYIII OPraHA3MOB. p p p p 3AOPOBRA
5 dopmynupoBarth u 6e3 Meramopdo3sa.
PasBUTHC. OOBACHAIOT GHONOTMYECKYIO CYIIHOCTD OMOTreHETHIECKH I 3aKOH, OOBACHATHL OHOJIOTHYECKYO
buorenernyeckuii | OMOreHETHUECKOTO 3aKOHA. Y CTAHABJIMBAIOT MOSICHSISI €T0 3HAYCHUE poItb MeTaMOP(hO30B B KU3HHU
3aKOH. 3aKOH IIPUYHHHO-CJIEICTBEHHBIE CBSI3U Ha IIpUMepe JKHBOTHBIX
3apO/IBIIIIEBOTO KHBOTHBIX C IIPSIMBIM M HETIPSMBIM CpaBHMBATh pa3BHUTHE C
CXOJICTBA. Pa3sBUTHEM MeTamMoposom H Ges
. MeTtamopdo3sa.
buorenernueckuii
K: ¥Ymers camocTosTensHO
3aKkoH. OuoreHes3
OpTraHU30BHIBATH yueOHOE
B3aUMOJICHCTBHE NP paboTe B
rpynre (mape).
VMeTh 00bEKTUBHO OLIEHHUBATH
paboTy WICHOB TPYIIIIHL.
31 | O6obuiatommit OnpenensitoT NOHATHS, CHOPMUPOBAHHEIC B JIaBaTh OTIpEJICIICHUE P:YmMmeroT oprann3oBsIBaTh Bribuparot 1ieneBsie u
YPOK XOJ€ U3yUYEHUS TEMBI. TCPMHUHAM. HasrsiBaTh BBIIIOJIHECHHUEC 3aIIaHHﬁ CMBICJIOBBIC YCTAHOBKHU B

OTtpabaTeIBafOT yMEeHUS POPMYINPOBATH
THITOTE3bI, KOHCTPYHUPOBATh, IPOBOIUTH

CIOCOOBI PA3MHOKEHUS
JKUBBIX OPTAaHU3MOB;
MIEPEYHCIISTh UX CBOWCTBA H

YUHTENs, aHATU3UPOBATh
pe3yIbpTaThl CBOEH paboThI Ha

YpOKe.

CBOMX JIEHCTBUIX U
MOCTYTKaX .




9KCTIEPUMEHTHI, OLIEHUBATH MOTyICHHbIC
PpE3yNIbTaTHI

3HAUYCHHE
XapaKTepu30BaTh
0COOCHHOCTH CTPOCHHUSA 1
(YHKIHOHUPOBAHUS

IT: YMeroT BOCIIPOU3BOIUTH
nH(pOpPMANHIO 110 MaMSTH,
JIaBaThb ONpeeIcHHe
MOHSATHSIM, CTPOUTH PEUEBBIC
BBICKa3bIBaHMS,
yCTaHABIMBATh IPUYNHHO-
CIICICTBEHHBIC CBS3H.

K: Ymenne paborats B
rpymnmnax, o0Ccyxaarh

32

3aKOHOMEPHOCTH
HacJeJOBaHMs
MPU3HAKOB,
YCTaHOBJICHHBIC
I'. Mengenem.
Mounorubpuanoe
CKpCIIIBAHNE

3aKOHOMEPHOCTH
HacJe0BaHUs
MIPU3HAKOB,
YCTaHOBJICHHbBIE
I'. Mennenem.
Mounorubpuanoe
CKpCIIIBaHUE.
IIurosornueckue
OCHOBBI
3aKOHOMEPHOCTEH
HaCJICIOBaHUS
npu
MOHOTHOPHIHOM
CKpEIIMBAHHH.
I'mbpunonornyec
KWW METO/I.
YucTele THHUN.
MoHnorubpuHbIe
CKpPCIIMBAHUS.
AlnenbHbIE TEHEI.
T'omo3uroTHeIC U
reTepO3UTOTHHIE
OpTaHU3MBI.
JloMUHAHTHBIC U
pereccuBHbIE
MIPU3HAKH.
Pacmierienue.
3aKOH YUCTOTHI
ramer.
Ilpakmuuyeckas
paboma
Pemenne

OnpenensioT MOHATHSA, POPMHUPYEMBIE B
X0/1€ M3YYEHHS TEMBI: «THOPHI0JIOTHIECKHUH
METOM», «YUCTHIE JINHUNY,
«MOHOTHUOPUHBIE CKPEIIUBAHUS,
«aJIJICJIBHBIC I'CHBI», «KTOMO3HUI'OTHBIC U
TE€TCPO3UTOTHBIC OPraHU3MBbID»,
«IOMHHAHTHBIE U PEIIECCHBHBIC TPU3HAKI,
«pACIIEIUICHNE, «3aKOH YHCTOTHI TaMeT».
XapakTepu3yloT CYIIHOCTh
THOPHUIOTIOTHIECKOTO METOAA.

OnHCHIBAIOT OIIBITHI, TPOBOANMBIC
I'"MenzaeneM o MOHOTUOPUIAHOMY
CKpEIINBaHHUIO.

CoCTaBIISIIOT CXEMBI CKPELUBAHHUS.
O6'I)HCH$[IOT OUTOJIOTUYCCKHE OCHOBBI
3aKOHOMEPHOCTEH HacCleI0BaHus TPU3HAKOB
TIPU MOHOTHOPUIHOM CKPEIMBAHUH.
Pemator 3a1aun Ha MOHOTHOPHIHOE
CKpeIlInBaHNe

JIaBaTh OTIPEIICIICHUC
TEpMUHAM
XapaKTepU30BaTh MPEAMET
W3yUYCHHSI TCHETUKH,
TCHETHYECKUE TCPMUHBI,
CHMBOJIbI, TOHSTHS;
pacKpbIBaTh CyTh
THOPUIOIOTMIECKOT0 METO/IA,
CYTh MpaBUIIa eAMHOOOPA3US
rUOPUIOB IEPBOTO
MOKOJICHHUS, CYTh 3aKOHA
YHCTOTHI TAMET;
(bopMyITHpOBaTh PABHIIO
pacueruieHus. JlaBaTth
[UTOJIOTHYECKOE
000CHOBaHUE
3aKOHOMEPHOCTSIM
HACJIeJOBaHHUS TIPH
MOHOTHOPHTHOM

P- nnanupyror u
MPOTHO3UPYIOT pe3yibTaT U
BHOCSIT HEOOXO/IUMBIC
JOTIOJTHEHUSI.

I1- HaxoaaT ¥ OTOUparoT
HEO0XOTUMYI0 HHPOPMAITHIO
U CTPYKTYpPHUPYIOT €€.

K- BBICKA3bIBAIOT CBOIO TOUKY
3peHus

Y4aTrcs oCMBICTIUBATh
3HAYUMOCTh JAHHOH TEMBI,
y4aTcsi UCIOJIb30BaTh CBOU
B3rJaA4bl OJ151 peIJ_IeHI/IH
MpoOJIeM U H3BJICUCHUS
JKU3HCHHBIX YPOKOB

VY 1oBIETBOPSAIOT
MOTPeOHOCTH B
CIpaBENINBOM OLICHUBAHUH
cBOCH pabOTHI M pabOTHI
OJTHOKJTACCHUKOB




TCHCTHYCCKUX

3a/1a4 Ha
MOHOTHOPHUIHOE
CKpEIBAHNE
33 | Henonnoe Henonnoe OnpenenstoT NoHTHS, HOpMHUPYEMBIE B JlaBaTh OIIPEJIEIICHUE P- mnanupytor u Y4aTcs 0CMBICINBATH
JIOMUHUPOBAaH | JOMMHUPOBaHME. | XOJE U3yUEHHsS TEMBI: «HETIOIHOE TepMHHAM NPOrHO3UPYIOT PE3YNbTAT U | 3HAYMMOCTH JAHHOU TEMBI,
ve. Tenotun 1 | TeHoTHI U JIOMHHHDOBAHHE, «TCHOTHID, «DEHOTHIT», XapaKTepU30BaTh 3aKOHbI BHOCSIT HEOOXO/IUMBIC yuaTcs UCTOJIb30BaTh CBOU
HaCJICACTBEHHOCTH. JIOTIOJTHEHHUSI. B3IJISIBI AJIS PEIICHUS
¢denoTHI. ¢denotum. «aHAIN3HPYIOLIEee CKPELIUBAHUE.
A A X OOBSICHATH B3aMOCBSI3b I1- HaxomAaT 1 0TOMpAIOT npoOJieM 1 U3BJICYCHUS
HATH3UpYIO HaJsApYIoLIee apaKTepUsyIoT CyIHOCTE TCHOTHIA U (PEHOTUIIMYECKUX | HEO0O0XOJMMYIO HH(POPMALHUIO | )KU3HEHHBIX YPOKOB
niee CKpEIMBAHUE. AQHATU3UPYIOIIETO CKPEIUBAHUS. [PH3HAKOB OPTaHU3MOB, ¥ CTPYKTYpHPYIOT €.
ckpeuuBanue | llpakmuueckas CocTaBsroT CXeMBI CKpemuBanus. Pemaror MPAKTUICCKOC 3HAUYCHUE K- BbICKa3BIBAIOT CBOIO TOUKY | YIOBJIETBOPSIOT
paboma 3a[a4y Ha HacJeIOBaHNE IPU3HAKOB MIPH NPUMEHEHUS METO1a 3peHus MOTPeOHOCTH B
Pemenne HETIOJTHOM JOMUHHPOBAHUHT AHAJIM3UPYIOLIETO CIIpaBCIIMBOM
FCHETHUCCKUX cKpelBaHusl. Pemars 3agaun OLICHUBaHHWH CBOEH
saxad Ha HA HEIOJHOE JOMHHUPOBaHHE paboThI 1 paboOTHI
U aHAIH3HpYIOLIee OJIHOKIIACCHHKOB
HaclieIoBaHHe CKpEIHBAHHE
MIPU3HAKOB NIPU
HETIOJIHOM
JIOMUHHPOBAHUHI
34 | Jurunbpunnoe | HurnGpugHoe OmnpenensioT NoHATHS, HOPMHUPYEMBIE B JlaBaTh OIIpeJIeIICHUE P- mnanupytot u Y4arcs oCMBICIUBATh
CKpeIIMBaHMUE. | CKPEIIMBaHUE. X0/1€ M3YUEHHS TEMBI: «IUTHOPUIHOE TEpMHUHAM IIPOrHO3UPYIOT PE3YJIbTAT M | 3HAYMMOCTb TaHHOM TEMBI,
3aK0H 3aKoH CKpEIIMBAHNEY, 3AKOH HE3aBHCHMOTO XapaKTepU30BaTh 3aKOHBI BHOCSIT HEOOXO/IMMBIE y4daTcsl UCHIOIb30BaTh CBOU
2
HACIIEAICTBEHHOCTH. JIOTIOJTHEHHUSI. B3TJISIABI JUISL PELICHUS
HE3aBUCHMOIO | HE3aBUCHUMOIO HACJIeI0BaHUs IPU3HAKOBY,
6 PackppiBaTh CyIHOCTB 3aKOHA I1- HaxomsT 1 oTOMpAIOT po0JIeM 1 U3BJICYECHUS
HACJTICNIOBAHUA | HACICNOBAHHA «HOTHTMOPHUAHOC CKPCLIMBARKECY, (PCLICTKA | yosapycuMOro HACHEIOBAHMS | HEOBXOXMMYO HH(BOPMALIIIO JKU3HEHHBIX YPOKOB
MIPU3HAKOB MIPHU3HAKOB. [Tenneray. IPH3HAKOB. ¥ CTPYKTYpHPYIOT €e.
HOHHFHﬁpHI{HOG JlatoT XapakTepUcTUKy U OOBSACHSIIOT Pemats 3agaun Ha K- BBICKA3BIBaIOT CBOIO TOYKY Y;[OBneTBopﬂIOT
CKpCIIMBAHHE. CYIIHOCTh 3aKOHA HE3aBUCUMOTO AUrUOPUIIHOE CKPENUBAHHUE. 3pCHHUA HOTPEOHOCTE B
Pemerka HacJleIOBAaHHS ITPU3HAKOB. XapaKTepu30BaTh BUJIBI CIIpaBEAJINBOM
IMennera COCTABIISIIOT CXEMBI CKPEIHBAHNS 1 B3aMMOJEICTBYS aJUIEIIbHBIX OLICHMBAHUM CBOEH
TeHOB paboTsI ¥ paboOTHI
Ipakmuuyeckas peuwterku [lennera.
OJTHOKJIACCHUKOB
paboma Pemator 3amaun Ha turndpugHOE
Pemenne CKpellBaHNe
TEeHETUYECKUX
3a/1a4 Ha
JTUTHOpUIHOE
CKpEIIIBaHNE
35 | I'enernka I'eneruka nona. OnpenenstoT NoHATHS, HOpMHUPYEMBIE B JIaBaTh OTIpEJICIICHUE P- mnarupytot u Y4arcs 0CMBICIIUBATD
10JIa. Hacnenosanue XOJI€ U3YyYEHUS TEMBL: «ayTOCOMBIY, TEpMHUHAM HIPOrHO3UPYIOT PE3YNbTAT U | 3HAYUMOCTDL JAHHOU TEMBI,

XapaKTCeprU30BaATh CyIIHOCTb

BHOCAT H€O6XOZ[I/IMI)IC

y4aTcs UCIOJIb30BATHL CBOU




CuerieHHoe ¢
IIOJIOM

MIPU3HAKOB,
CIICTIIICHHBIX C

«IIOJIOBBIE XPOMOCOMBEID», «TOMOTaMETHBIT
I0JI», «FCTCpOFaMeTHbeI IoJI», «CHOCIICHUEC

3aKOHa
T. Moprana. O0bsSCHATB
MEXaHU3M CIEIUIEHHOTO

JIOTIOJIHEHUSI.
I1- HaxomsaT 1 OTOMpAIOT
HEO0XOIUMYI0 HHPOPMAITHIO

B3MJISLABI JJISL pEILICHUS
npo0JieM 1 U3BJICYCHUS
KU3HEHHBIX YPOKOB

HaCJICIOBaHHUE | IIOJIOM. TeHa C ITOJIOM.
HaCIIeIOBaHHS NIPU3HAKOB U CTPYKTYpPHUPYIOT e€.
AYTOCOMBL. JlaroT XapakTepUCTUKY U OOBSICHSIIOT A p ’ PYKTYPHPY
. Ha3bIBAaTh €TO MPHUIMHEI K- BBICKa3BIBAIOT CBOIO TOUKY | Y IIOBICTBOPSIOT
OJIOBBIE 3aKOHOMEPHOCTHU HACJIEJOBAHUS NPU3HAKOB, (KOHBIOTALIS, TIEPEKPECT SpermsT [OTPEGHOCTS B
XPOMOCOMBI. CLCTNICHHBIX € ITOJIOM. XpOMOCOM), oOparast CHpaBeUIMBOM OIICHUBAHUH
Fomoramernpiii 1 | COCTAaBISAIOT CXEMBI CKPEIUBAHMUS. BHUMAaHWE Ha OMOIOTHIECKOe P- minanupytor u cBOEH pabOTHI M pabOTHI
reTeporaMeTHbIN VcraHaBnuBaOT NIPUYMHHO-CIIECTBEHHbIE 3HA4YCHHUEC MCPEKpeCTa MPOTHO3UPYIOT PE3yabTaT U OIHOKJIACCHUKOB
non. Clenyenye CBSI3H Ha [IPUMEPE 3aBHCHMOCTH Pa3BUTHS XpOMOCOM BHOCSIT HEOOXO/IUMBIE VY4UTBCSI CAMOCTOSATENBHO
FeHA C TIOTTOM. 11071 0COBU OT €€ XPOMOCOMHOTO HaGopa. JlaBaTh OIIpeJIeIICHUE JIOTIOJTHEHHUSI. BBIOMpATh CTUIIL paboTHI,
TepmuHaM. Ha3piBaTh rpymmsl I1- HaxomaT 1 oTOMpAIOT ONpeneNnaTh 3HaUUMOCTh
Ilpaxmuueckasn PemaroT 3amauyu Ha HaclIeIOBaHHUE
y XpOMOCOM HEO0OX0UMYI0 HHPOPMAaHIO | M3y4aeMoro, BO3MOXKHOCTb
pavoma TIpU3HAKOB, CLCIICHHBIX C HOJIOM XapaKTepU30BaTh IPYIIITBI U CTPYKTYPHUPYIOT €€. HCTIOJTb30BaTh CBOU
Pemenne XpPOMOCOM K- BbICKa3bIBAIOT CBOIO TOUKY 3HaHHUA TPU U3YUEHUU
TEeHETUIECKUX (ayTOCOMBI ¥ TIOJIOBBIC 3peHHs JpyTUX MPeIMETOB U
3a71a4 Ha XPOMOCOMBEI); MEXaHU3M pelIeHNH OMOIOTHIeCKAX
HACIIC[OBAHUE HaCIIeIOBaHHS MIPU3HAKOB, 3amadq
[pH3HAKOR, CICTICHHBIX C ITOJIOM.
IIpuBonuThs IpUMEpPHI
CIIETIJICHHBIX C
MIPU3HAKOB, CLEIUICHHBIX C
T10J10M nosioM. PemaTs 3a1aun Ha
CIIETIJICHHOE C TI0JIOM
HacJleIOBaHHe
36 | O6obuIarommit OmnpenensroT MoHATHS, CHOPMUPOBAHHEIC B JlaBaTh OTIpe/IeIICHUE P:YmMmeroT oprann3oBeIBaTh Br1buparot 1ieneBsie 1
YPOK XOJ€ U3yYEHUS TEMBI. TCpMHUHAM. HasrsiBaTh BBIITIOJIHCHUC 3aﬂaHHﬁ CMBICJIOBBIC YCTAHOBKU B
OTpabaThBAIOT YMEHNS (hOPMYIHPOBATH CTIOCOOBI B3aUMOJCHCTBUS YHHTEI, aHaTH3HpOBaTh CBOWX JICHCTBUAX U
TEHOB; TIEPEUUCIIATh HX pe3yIbTaThl CBOCH pabOTHI Ha MMOCTYTIKAX .
THITOTE3bI, KOHCTPYHUPOBATh, TPOBOIUTH .
CBOWCTBA M 3HAYCHUE YpOKe.
OKCIICPUMCHTBI, OLCHUBATE MOTYHCHHEIC XapaKTepu30BaTh I1: YMeroT BOCIIPOU3BOIUTH
pe3yIbTaThI 0COOEHHOCTH CTPOEHHUS U HH(HOPMAIIKIO [0 TAMSITH,
(bYHKIMOHUPOBAHUS JlaBaTh ONpeieIeHne
HOHSATHSIM, CTPOUTH PEYEBbIC
BBICKa3bIBAHMUS,
yCTaHaBJIHMBATh IPUYUHHO-
CIIEZICTBEHHBIE CBSI3H.
K: Ymenne paborats B
rpymmnax, o0Ccyx1arh
37 | 3akonomepHo | 3akonomepHocTH | Ompenenstor NOHATHs, GOPMHUPYEMbIC B J1aBaTh OIPE/CIICHHE Pezynamusenvie YV Y4utbcs npu3HaBaTh
CTH W3MEHYUBOCTH: XO0J1€ U3YyUYEHHsI TEMBI: KU3MEHYUBOCTDY, TepMUHAM CamocrositenbHO HNpOTUBOPEUUBOCTD U
M3MEHYMBOCTH | MOAM(HKALMOHHA | «MOAU(UKALII», «MOH(bUKALHOHHAS XapaKTepU30BaTh CBOUCTBA OOHapyXUBaTh U HE3aBEPLIEHHOCTb CBOUX
JKUBBIX OPraHU3MOB: (dopMynrpoBaTh podieMy B B3TJIS110B HA MHUD,
sl ©3BMEHYUBOCTb. | U3MEHUYUBOCTBY, KHOPMA PEAKLIUNY. . -
M X HACJIeICTBEHHOCTb U KJIACCHOM U MHIUBHUyaIbHON BO3MOKHOCTb UX
MoHpUKALIO O (UKALH. apaKTCpHU3YIOT 3AKOHOMCPHOCTH N3MEHYNBOCTh; O0BICHITH y4eOHOH NeaTeNbHOCTH. HU3MEHEHUSI.
HHas Hopma peaknuu. MOU(UKAITMOHHON H3MEHUYMBOCTH

BO3JICHCTBHE TCHOTHIIA U
YCJIOBHUH CpeJibl Ha

llosznasamenvnvie YYJI.
IlpencraBnsate




HU3MEHYUBOCTD | [Ipaxmuueckas OpPTaHU3MOB. (opmupoBanue heHoTHIIA nudopmanuio B Buzie
. Hopma paboma [IpuBoaaT mpuMepHI MOIUPUKAITMOHHOM KOHCIIEKTOB, Ta0IHLL, CXEM,
peakuuu BblsiBieHHE U3MEHYMBOCTHU U MPOSBIECHUH HOPMBI TpauKoB.
AHanu3upoBarth,
U3MEHYUBOCTH peaxIyu.
CaBHHBATD,
OpraHU3MOB Y cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIE KTacCHUIHMPOBAT 1
CBS3M Ha IIPUMepe OPraHU3MOB C IIHPOKOH 06001aTh TIOHSATHS
U y3KOI HOpMOM peaxuuu.
BEINOMHAIOT MpakTHYECKYI0 paboTy 1O Kommynuxamusnwie YVII.
BBISIBJICHUIO U3MEHYUBOCTH y OPTraHU3MOB
OtcrauBas CBOIO TOUKY
3peHus, IPUBOIUTD
apryMeHTBHI, TOITBEPHKIAsT UX
¢daxTamu.
38 | 3akoHomepHO | 3akoHOMepHOCTH | OmpenessIoT MOHATH, OPMUpPYEMBIC B Ha3bIBATh BUJBI P- mnanupyror u VY4arcs ocMBICTUBATh
CTH M3MEHYHMBOCTH: XOJ€ U3YYEHHS TEMBI: KT€HHBIE MyTallHH», B3aUMO/ICHCTBIS NPOrHO3BUPYIOT PE3YyJIbTAT U 3HQYUMOCTb JAHHOH TEMB,
M3MEHUMBOCTH | MyTALMOHHAs «XPOMOCOMHBIE MYTALHI», «FeHOMHBIE HeaJlIeIbHBIX T€HOB BHOCSIT HEOOXOINMBIC y4aTcsl HCIOJIb30BATh CBOU
XapaKTepU30BaTh 3aKOHbI JIOTIOJTHEHHUS. B3IJISLIBI JJIS peIICHUS
U3MEHYUBOCTb. MyTalUn», «yTpaTay, «IeIeus»,
HaCIIeICTBCHHOCTH, BUJIBI I1- HaxomAT 1 0TOMpAIOT npoOJieM U M3BJICYCHUS
MyTauuoHHass | [IpuunHb «IYMIUKALUS», KAHBEPCUS, «CUHIPOM B3AMMOCHCTEAL HEOGXOIMYI0 HHDOPMAIMIO | KH3HEHHBIX YPOKOB
U3MEHYMBOCTDH | MyTalUH. HayHa», «IOTHIIONIHSD, «KOIXULIMH, HeaJUIeJIbHBIX TeHOB. PelaTh | U CTPYKTYpPHPYIOT €e. VYUYHUTBCSI CAMOCTOSATEIILHO
Penneie, «MYTarcHHBIC BEIIECTBAY. 3a/1a4y Ha B3aUMOJEHCTBUS K- BBICKa3BIBAIOT CBOIO TOUKY

XPOMOCOMHBIC U
T'CHOMHBIC

MyTalUU. YTpaTa.

Jenerus.
Hynnukanus.
WuBepcus.
Cungpom Jlayna.
TTomuruonaus.
Konxunun.
MyrtareHHble
BEIIeCTBa

XapakTepu3yloT 3aKOHOMEPHOCTH
MYTAIMOHHON M3MEHYHBOCTH OPTaHU3MOB.
IIpuBonaT npuMepsl MyTalul y
OpPTaHHU3MOB.

CpaBHHBAIOT MOAU(DUKAINY U MYyTaIHH.
O06CyXIar0T MPOoOJIeMbl H3MEHIYMBOCTH
OpraHu3MOB

HeaJIeJIbHBIX TEHOB
JlaBaTh OIpe/ieJIeHUe
TepMuHaM. Ha3piBaTh BUIBI
MyTaIuii; (hakTopsl,
CII0COOHBIE BHI3BATH
YBEJIMYEHHUE YACTOThI
MyTalun

XapaKTepU30BaTh (GOPMBI
H3MEHYMBOCTH; BEIACIATH
OCHOBHBIE P3N MEXIY
MOAU(PHUKAITUIMEI 1
MYTaIHUSIMHU; IEPEUUCTATH
BH/JIbI MyTaIMi, GaKToOpHI,
CIIOCOOHBIE BbI3BATh
YBEJIMYEHHUE YACTOThI
Mytaruii. OOOCHOBBIBATh
OHOJIOTHYECKYIO POJIh
myTauuit. [IpuBoauTh

3peHust
IP. CaMOCTOATEIEHO OCO3HABATh
MIPUYIHHEI CBOETO yCIieXa W
HEYyCIIeXa 1 HaXOIUTh CITOCOOBI
BBIXOJIa M3 CUTYAIIH HEyCcIexa.
IPaGoTast Mo mpeIoskeHHOMY U

MIaHy, UCTI0JIb30BATh HApAAy €

cpencTBa (cripaBoYHas
lmTepaTypa, KOMIBIOTED).

1. OcymiecTBIATE JOTHYECKYTO
OTIEpaIMIO YCTaHOBJICHUS
OTHOIIICHHIA;

K. Yuutbcs KpUTHIHO
ITOCTOMHCTBOM NPHU3HABATh

OIIMOOYHOCTH CBOETO MHEHHUS
€CJIM OHO TaKOBO) U

CaMOCTOATEIIbHO COCTAaBJICHHOMY

OCHOBHBIMHU U OOIIOJIHUTCIIbHBIC

OTHOCUTLCH K CBOEMY MHCHUIO, C

BEIOMPATH CTHIIb PaOOTHL,
OIpe/IeNsTh 3HAYUMOCTh
U3y4aeMOro, BO3MOXKHOCTh
UCIIOIb30BaTh CBOU 3HAHUS
NIPY M3YYEHHHU IPYTUX
MPE/IMETOB.




HpUMEPBl HK3MEHYNBOCTH,
HACJIEACTBEHHOCTH H
MIPUCTIOCOOTEHHOCTH
pacTeHHi U )KUBOTHBIX K
cpejie oOuTaHus

KOPPEKTUPOBATh €TI0
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OCHOBHBIC
METO/IbI
CeJIEKIIUI
pacTeHui,
JKUBOTHBIX U
MHKPOOPTaHU3
MOB

Cenexuusi.
I'ubpunuszanms.
MaccoBslii 0TO0P.
WNuauBuayanbHbI
it otoop. Unctrie
JIMHAN.
BruskoponcTBeHH
0€ CKpCIIIBaHUE.
I'etepo3uc.
MexBunoBas
THOpUIU3AIIHS.
UckyccTBeHHbIH
MyTareHes.
buorexHonorus.
AHTHOMOTHKH

OnpenensioT NOHITUS, POPMHUPYEMBIC B
XOJ1€ U3YUEHHUSI TEMBI: «CEIEKLH»,
«THOpHIU3AIHS», KMACCOBBIN OTOOPY,
«UHAUBHUIYAIBHBIA 0TOOPY, «IUCTHIE
JUHANY, «OIMU3KOPOICTBEHHOE
CKpELIUBAaHKUE», «TETEPO3UCH, KMEKBUIOBAS
THOPUIM3AIN», «HCKYCCTBEHHBIN
MyTareHesy», «ONOTEeXHOIOTHUS,
«aHTHOUOTUKNY. XapaKTePU3YIOT METOIbI
CeJIEKIIMOHHON PabOTHI.

CpaBHUBAIOT MacCOBBIA U MHIUBUYaTbHBIH
oTOop.

T'oToBST coOOIIEHNS K YPOKY-CEMUHAPY
«Cenexiyst Ha CITy»)0e YeI0BeKay

MaBaTh ONpPEAEIECHUE TEPMUHAM.
Ha3piBaTh LEHTPHI
[POUCXOKIAEHUSI KYJIbTYPHBIX
pacTeHUM

XapaKTepu30BaTh 3aJau U
[IEHTPOB MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUH C
MeCTaMM PaCIOIOKESHUS
BHa4E€HHEO00OCHOBBIBATD
COBIAJICHNE BEIUKHUX JIPEBHUX
[IMBUJIA3aLUN; IPUBOIUTH
[IpHMEpPBI HCIOIB30BAHUS
y4EHBIMU B CEIEKIIMOHHON
paboTe 3aK0oHa TOMOJIOTHYECKUX
PsLI0B HACJIEACTBEHHOMN
M3MEHYHBOCTHU

maBaTh ONpeeTIeHNne TEPMHUHAM.
HazbIBaTh OCHOBHBIE METOIBI
CeJIeKINU; BUABI THOPUIN3AINN
XapaKTepU30BaTh OCHOBHbBIE
METO/IbI CENEKIIH, BUIBI
ruOpuaAN3aIyy, siBICHIE
reTepo3nca; 3HaTb METOAUKY,
[103BOJISIOIIYIO IPEOJOTETh
CTEPUIBHOCTD MEKBUAOBBIX
MEXXPOJIOBBIX) THOPHIIOB.
[[puBOAUTE IPUMEPHL
CEeNEKIIMOHHBIX PaboT

P: KxOppeKTUpOBaTh 3HAHUS U
00BEKTHBHO MX OIICHUBATH.

II: ymenwe paborate c

TEKCTOM, BBIIENIATH B HEM
[JIaBHOE, AHanM3upOBaTh,
CpaBHUBATH,
Kiaccu(UIPOBATh u
000011aTh TOHATHS.

K: orcramBaroT  CBOIO
TOYKY  3pEHHs,  HPUBOIST

apryMeHTbl, YMETh B3IJIAHYTh
Ha CUTYalHuIo C MHOH TTO3UIINN
W JIOTOBAapHBAaTHCS C JIIOIBMHU
WHBIX MO3ULUH.

OTtcramBas CBOIO TOUYKY

3peHus, MIPUBOUTH
apryMeHThI, MOATBEpPXKIas HX
¢baxTamu.

IP: KOppeKTUpOBaTh 3HAHUA U
OOBEKTHBHO HX OIICHUBATb.

I1.. laBath onpexneneHue
MOHSTHSAM Ha OCHOBE M3Y4YE€HHOTQ
Ha Pa3IMYHbIX MpeaMeTax
lyaeOHOTO MaTepuana;
[MpeoOpa3zoBbiBaTh HH(POpMALIKIO
13 OZHOTO BUJA B IPYrOd U
BBEIOMpATH YIO0OHYIO 715 ceOs
hopmy ukcarm u
MpeacTaBiIeHNs HHOpMAIHH.

K: orcrauBaror cBOIO TOUKY
BPEHUsI, IPUBOAST aPTyMEHTHI,
|YMeTb B3MISTHYTh Ha CUTYalLHIo C
MHOM MO3UIMK U JOTOBAPUBATHCS
C JIFOIbMH MHBIX TTO3ULIHUH.
OTcranBasi CBOIO TOUKY 3pEHHS,
PUBOAMTH apPTYMEHTHI,

MmoaTBep KIas uX GakTaMu

OCMBICTTHBAIOT TIPHYHHEI
MHOT000pa3us JKHBOTHOTO
MHpa




40 |O6o6wmaromuit | Cernexuus Ha BricTymarot ¢ cooOmeHus MU, 00CYKIaf0T JlaBaTh OIpe/ieJICHUEe P:YMmeroT opraHu3oBbIBaTh BriOuparor 1ieneBsie U
[YPOK-CEMHUHAp cny)K6e yeJoBEKa COO6H.[CHI/I§I C OJHOKJIACCHUKAMHU U TCpMHUHAM. HasrwiBaTh BBIIIOJTHECHHUEC 3aﬂaHHﬁ CMBICJIOBBIC YCTAHOBKU B
Mo Teme yunTeMHI CTIIOCOOBI CETIEKITHH YHHTeNA, aHaTH3HPOBATH CBOMX JEMCTBUSX U

OpPTraHU3MOB; MIEPEUHCIATh UX | Pe3yIbTaThl CBOCH pabOTH Ha MOCTYIIKAX .
«Cenexuus» .
CBOICTBA U 3HAYCHUE YpOKe.
XapaKTepu30BaTh I1: YMmeroT BoCcIpou3BOANUTH
0COOEHHOCTH WHPOPMALIHIO TIO TAMSTH,
JlaBaThb OIpEACICHUE
TIOHSTHSIM, CTPOUTH PEUYEBBIC
BBICKA3bIBaHUS,
YCTaHaBJIMUBATh MPUUUHHO-
CIIEJICTBEHHBIE CBSI3U.
K: YmMenue padorats B
rpymmax, 00CyX/IaTh
41 |Tlonymsiimonno- | ITonstue o Bune. | OnpenesstoT MOHATHS, HOPMUPYEMEBIC B JlaBaTh OIpeNEICHHE 1 CaMOCTOSITENILHO ITOCTABUTH Y4uTbCst OCMBICTUBATh
BHHOBOﬁ KpI/ITepI/II/I BHA: XOJI€ U3yUYEHHUs TEMBI: «BHIY, TEPMHUHAM. Ha3zwiBaTs eib pa60TBI, COCTaBHUTDb 3HAYMMOCTb ﬂaHHOP‘I TEMBI,
ypOBeHb: 00was | MOP(OJIOrHIECKUi, «MOPPOTOrUIeCcK il KpUTEpHil BUAAY, KpHUTepuH B2 TU1aH | MOCICN0BATCILHOCTE YUHUTBCA UCTIONB30BATE
. o N XapaKTepU30BaTh OCHOBHYIO JIEHCTBUH ,CIAMYUTH CBOM B3IVISLIIBI JJIsI
XapaKTepUCTHKA | (PH3HOIOTHICCKAN, | «(pH3HONIOTHIecKuil KpUTEpUil BHIAY,
. . N CUCTEMATHUYECKYIO €IMHULY B pe3yNbTaThl U BHECTH peleHus mpoodieM u
TCHETUICCKMUH, (TCHCTHICCKUI KpUTCPHH BIIA, OHOIIOTHH, KPUTCPHH BUIA HEOOXOIUMBIE TOTIOTHEHHS, W3BJICYEHUS] )KU3HEHHBIX
SKOJIOTHYCCKHUH, «OKOJIOTHYCCKHUN KPUTCPUH BUIAY, (Mopdonornuecku, OILIEHUThH CTETIEHb YCIEIHOCTH YPOKOB
reorpaUuecKuii, | «reorpapuuecKuil KpUTCPHA BUIAY, (hU3HOSIOTHYUCCKUIA, CBOEH MHIIMBUTYaTbHOM
HCTOPUYECKUI. «MCTOPUYECKUN KPUTEPUM BUIA», «apea», TCHETUYECKUH, 00pa3zoBaTenbHOI
Apean. «TIOTYJIALIUAY, «CBOWCTBA IOIYIALAN, 9KOJIOTUIECKHH, NEATCIIBHOCTH.
[omyss. «OHOTHYECKHE COOBIIECTBA. reorpauecku, I1 : ymeHHe HaXOXHTE
o HUCTOPUYECKHH). HYXHYI0 HH(}OopMaIuro,
CgoiicTBa JlatoT XapakTepuCTUKY KPUTEPUEB BUIA,
. . HCIOJIb30BaTh Pa3IMyHbIE
MOMYJISILIUH. MOMYJISIHUOHHOM CTPYKTYpHI BUJA. HCTOUHMKH TIOJTydeHNs]
Bbuornueckue OnuceIBalOT CBOMCTBA MOMYJISILIUA. HH(OPMALIHH, MPEICTABIATH
coobmiecTna. OOBACHSIOT POJIB PETIPOAYKTUBHON HHPOPMALIHIO B BUJIC CXEM
ﬂa6opam0pnaﬂ U30JISUHM B MOAACPKAaHUM LICJIOCTHOCTH ,Ta0JuUIl ¥ KOHCIIEKTOB.
paboma BHIA. K : oTrcraBath CBOIO TOUKY
3peHUst IPUBOIUTH
N3yuenue BrImonHsAI0T IpakTHYECKyIo paboTy 1o P PHBOI
apTyMEHTBHI, IOATBEPKAATh UX
MOP(QOJIIOTHYECKO | M3YUEHHIO MOP(HOJIOTHYECKOr0 KPUTEPHUS
MIpUMEpPaMH, C JOCTOMHCTBOM
'O KpuTepHsA BUAa | BUJA. HPU3HABATH CBOYU OINMOKH M
CMBbICIIOBOE YTEHHE KOPPEKTHPOBAThL 3HAHHS,
B3aUMOOLIEHUBATb JIPYT
Apyra.

42 | buonoruueckast | [TomyssiunonHas OrnpenenstoT NOHATHS, HOPMUPYEMBIE B JlaBaTh OIpe/ieJIeHUe P : CaMOCTOSITEJIbHO Y4uTbcst OCMBICTUBATh
Knaccudukanus | reHeTuka. X0J1€ U3YUCHHUSI TEMBI: «IOMYJISIIMOHHAS TepMUHAM NOCTAaBUTh  Leldb  PabOThl, | 3HAYUMOCTH JaHHOMH TeMBL,
TMormynsmus kak | M3MeHunBOCTD TeHETHKa, «TeHOGOHI. XapaKTepu30BaTh COCTaBHTh IJ1aH u YUHUTBCS UCTIOJIB30BATh

JJIEMEHTAPHYI0 €IUHUILY [OCJIEI0BATEIBLHOCTD CBOM B3IUISLIIBI [T
JJIeMEHTapHas | TeHO(POHAA Ha3biBaloT mpuunMHbBI K3MEHYUBOCTH . .
SBOIIOIHH (TIOMYJISIIIHIO), JIeHCTBUI pelIeHus mpoodiIeM u
CAHHITA resogona. 000CHOBBIBATH POJIbH I : ymeHme HaxXOIWUTh | HW3BICYCHUS KU3HEHHBIX
9BOJIFOLIUH HpuBoasT HpUMEpBI, 10Ka3bIBAIOLINE MOMYJISIUNA B 9KOJIOTHYECKHX | HYKHYIO nH(pOpMAIIHIO, YPOKOB




TIPUCTIOCOOUTENBHBIN (aanTHBHBIN)
XapakTep H3MECHEHUH TeHO(DOHA.
OO0CyXIaroT MPoOIeMBI IBIKYIIAX CHI
3BOJIIOLIMHM € O3ULUI COBPEMEHHON
Ouonoruu.

CMBICIIOBOE YTEHUE

cuctemax. [IpoBoauts
CpPaBHUTEIbHYIO
XapaKTePUCTHKY
OpPTaHU3MEHHOTO U
MOITYTISIITHOHHO-BUIOBOTO
YPOBHEN OpraHu3allu KUBOM
TIPUPOIBI
JIaBaTh OIIPEICIICHHUE
TepMHUHAM
XapaKTepU30BaTh OCHOBHEIE
CUCTEeMaTHYECKUE KaTerOpHH;
MIPU3HAKU LAPCTB KUBOM
MPHUPOBI (OTAEIOB, KIACCOB,
CEMEHCTB IIBETKOBBIX
pacTeHuit; MoIapCTB, TUIIOB
1 KJIACCOB KMBOTHBIX).
Onpenensrtsb
TaKCOHOMHYECKYIO
MIPUHAIJICIKHOCTh PACTCHUH

UCIIOJIb30BATh pas3nuyHbIe
WCTOYHHMKH MOJTyYeHHS
nHPOPMALNH.

K : orcraBath CBOIO TOYKY
3peHus MPUBOINUTH
apryMEHTBI, TOJTBEPKAATh X
MpUMEPaMH.

P ymeroT ouneHuTh CcTENEHb
YCHEIIHOCTH cBoeH
WHJIMBHYJIbHON
00pa3oBaTenpHOU
JIESITETIbHOCTH.

II :aHAIU3UPYIOT,
CPaBHMBAIOT,

Kinaccupuimpyer u obobmaer
TIOHATHS;

JAI0T ONpeeIeHHe MOHATHAM
Ha OCHOBE H3YYCHHOrO Ha
Pas3IHYHBIX npenMeTax
y4eOHOro MaTepuana;

K- ymeror ciymars yuurens u
OTBEYaTh Ha BOIIPOCHI

VYuarcst HCIIOJIB30BaTh
CBOU B3IJISIbI HA MUP IS
0OBSACHEHUS PA3THIHBIX
CUTYyaLUH, peLIeHUs
BO3HHUKAIOIIHX MTPOOIIEM U
W3BJICYCHUS )KU3HCHHBIX
ypoxoB Oco3HaBaTh CBOU
HMHTEPECH, HAXOJUTh
U3y4aTh B y4eOHHKAX MO
pa3HbIM IpeMeTam
MaTepuan (13
MaKCUMyMa), IMEIOLTHH
OTHOLICHHEC K CBOUM
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IIpoucxoxnenue
BUI0B. Pa3Butne
SBOJIIOLMOHHBIX
NpeACcTaBICHU N

IIpoucxoxnenue
BUIOB. Pa3Butne
JBOJIIOLMOHHBIX
IIPECTaBICHUM.
OCHOBHBIE
MTOJIOXKEHUS
Teopuu Y.
HapBuna.
DBOJIIOLHS.
Teopus lapBuHa.
JBroKyuime cuisl
3BOJIIOLIHH:
W3MEHYUBOCTb,
O6opnba 3a
CYIIIECTBOBAHHUE,
€CTECTBCHHBIN
oT0op.
CunreTH4ecKas
TEOpUs HBOJIIOLUU

OnpenensioT MOHIATHSA, POPMHPYEMBIC B
XOJIE U3YUEHUS TEMBI: «3BOJIOLIHS,
«reopus JapBUHa», «ABIKYIINE CUIIbI
IBOJIIOLUMY, «M3MEHYHBOCTBY, «00ph0a 3a
CyIIIECTBOBaHME», «ECTECTBEHHBIN 0TOODY,
«CHUHTETHYECKasi TEOPHUS IBOTIOIUN.

JlaroT XapakTepUCTUKY U CPAaBHUBAIOT
9BOJIIOI[OHHBIE MTPEICTABICHHS
K.b.Jlamapka 1 OCHOBHBIE MOJIOKEHHUS
yuenust Y./lapBuna.

OOBACHIIOT 3aKOHOMEPHOCTH
9BOJIIOL[UOHHBIX MPOLECCOB € MO3UIUI
yuenust Y.J[apsuna. [0TOBAT cooOmeHus
unu npe3entanuu o Y.JlapBruHe B TOM 4HCIIe
C UCTIOTb30BAHNEM KOMITBIOTEPHBIX
TEXHOJIOTUHL.

Pabotarot ¢ THTEepHETOM KaK ¢ HICTOYHUKOM
nHpOpMaIUN

JlaBaTh OINpEJCIICHUE
tepmuHaM. HaspiBath hamunmn
YUEHBIX-IBOJIIOIIMOHHCTOB;
OCHOBHBIE ITOJIOKEHUS TEOPUU
Y. Japsuna

XapaKTepU30BaATh OCHOBHEIE
noJsioxkeHus teopuu Y.
JapBuHa; 000CHOBBIBATH POJIb
Y. /lapBuHa B pa3BUTUU
3BOJIIOLIMOHHBIX UIEH.
Brigensarts ob1iee u pa3inaHoe
B DBOJIIOIIOHHBIX TEOPHIX
Jlamapka u JlapBuHa,
XapakTepU3yst OCHOBHYIO
3acayry Y. lapBuna

IP : caMOCTOATENBHO TOCTABUTH
[1eb paboThl, COCTaBUTh TUIAH U
[1OCJIe10BATEIbHOCTD JEUCTBUMI
I : yMeHHE HaXOJUTh HYKHYIO
MHPOPMALINIO, HUCIOIB30BaTh
[pa3IMYHBIC MCTOYHHUKH
MOJy4eHUsT MH(POPMAITHH.

IK : oTcTaBaTh CBOXO TOUKY
BpEHHS IPUBOIUTH apPTyMEHTHI,
MOATBEPKAATH UX IPUMEpaMU.

IP yMer0oT OLIeHUTh CTETEHb
[yCIIEIITHOCTH CBOEH
MHOMBUAYAIBHON
0Opa3zoBaTebHON IeATETHPHOCTH.
/1 :aHamU3UPYIOT, CPABHUBALOT,
Kiaaccudumpyer u obo0aer
IMOHSTHS,

IMArOT oTpeeIecHUue MOHATHSAM Ha
OCHOBE M3YYEHHOTO Ha
[PA3JIMYHBIX MPEIMETaxX YIeOHOTO
MaTepuaa,

K- yMeroT ciymath yuyuTess u

OTBC€YATh HA BOITPOCHI

Yuarcs UCIIoNIb30BaTh
CBOM B3I HA MUD IS
0OBSICHEHUS Pa3INIHbBIX
CUTYallUi, peLICHUs]
BO3HMKAIOIINX TPOOJIeM 1
W3BJICYEHUS )KU3HCHHBIX
ypokoB Oco3HaBaTh CBOM
HWHTEPECH, HAaXOJUTh U
n3y4aTh B yueOHHMKAX MO
pa3HBIM IpeaAMeTaM
MaTepHan (13
MaKCHUMyMa), UMEIOITHI
OTHOIIICHHUE K CBOUM




44 Boprba 3a Bopnba 3a Ornpenensior NoHATHS, GOPMHUPYEMbIE B JlaBaTh OIpe/ieJICHUE P- BBIIENSIIOT M OCO3HAIOT TO, Oco3Hal0T aKTUBHOE
CYIIECTBOBAHHUE | CYILIECTBOBAHMUE. XOJ€ U3YyYEHUS TEMBI: «BHYTPUBUIOBAs TCpMHUHAM. HasrsiBaTh (1)OpMI)I 4YTO YK€ YCBOCHO, BHOCAT B3aHMOﬂeﬁCTBHe JKHUBBIX
1 ecTecTBeHHbI | DopMbl GopsObl | GopEGa 3a CyIIECTBOBAHMEY, «MeKBHIoBas | OOPPOPI 32 CYIIECTBOBARHE, HEOOXO/IMMBIC JIOTIOTHEHHS. OpraHusMoB ¢

(hOpMBI eCTeCTBEHHOTO 0TOOpa OKpY’KaroIiel cpemoil.
otbop 3a 60pr0a 3a cymecTBoBaHHEY, «O00prOa 32
6 XapaKTepU30BaTh (HOPMBI [1- uccnenyior, HaXomAT U
CyIIECTBOBaHHUE. CYIIECTBOBAHHUE C HEOIArONpPUSITHBIMU GOpPBOBI 32 CYIECTBOBAHHE, OTGUPAIOT HEOBXOMHMYIO
yemoBusAMH Cpeibl XapakTepu3yioT GOPMBI | ponp, ecTeCTBEHHOTO 0TGOPA 1 HHPOPMAIIHIO 1
OOpKOBI 32 CYIIECTBOBAHUE U ECTECTBEHHOTO | ero (JopMBbL. CTPYKTYPHPYIOT €€.
otbopa.
IIpuBonAT npUMepsl UX MPOSIBICHUS B K- ciymaror yanrens,
npupote. OTBEYAIOT Ha BOIIPOCEHI
45 Dopmbl Dopmsl OnpenensioT MOHIATHSA, POPMHUPYEMBIE B CpaBHUBATh P- BBLAEIAIOT U OCO3HAIOT TO, OCO03HaIT aKTUBHOE
€CTECTBEHHOI'O | €CTECTBEHHOI'O XOJZI€ U3YUYEHHS TEMBL: », CTaGHHH3prIOIlIHﬁ u 4YTO YK€ YCBOCHO, BHOCAT B3aUMOICHCTBHUE KUBBIX
ot6opa oT6opa «CTABMIM3HPYIOMIHiT eCTeCTBEHHbIH 0TGOpy, | ABHKYIMH 0TOOp. HEOOXO/IMMBIE JIONIOTHEHHS. OpraHMsMOB €
o . IIpuBonuThs IpUMEpPHI OKpY’KaroIen CPeNon.
«IBWKYIIUI €CTECTBEHHBIH 0TOOPY. .
I ajlanTaui KaKk pe3ynbTaTa [1- uccnenyror, HaxXomAT U
PUBOJIAT IPUMEPHI UX MIPOSIBICHUS B NEeHCTBUS €CTECTBEHHOTO OTOMPAIOT HEOOXOAUMYTO
HPUPOAE. 0TOO0pa, MPOUCXOJIAIIETO TIOT HHPOPMAIIHIO U
Pa3pabarpIBatoT SKCIIEPUMEHTHI 110 JaBIICHUEM OOPBOHI 32 CTPYKTYpPHPYIOT €€.
U3YUCHHIO JICHCTBUI 0TOOpa, KOTOphIC CYLIECTBOBAHHUE
CTaHyT OCHOBOU OyayIIero yue0Ho- K- ciymaror yunrens,
HCCIIEI0BATEIbCKOTO TIPOEKTA. OTBEHAIOT Ha BOHPOCEHI
CMBICTIOBOE YTEHHE
46 | Bunoobpasosa [[lonsiTre o OmnpenensroT MOHATHS, POPMHUPYEMEIC B JlaBaTh OIIpeJIeIICHUE P- BHOCAT HEOOXOAUMBIE Oco3HaroT MHOT0OOpasue
HUE IMUKPO3BOJIFOLIAH. XOJIE€ U3YUYEHUS TEMBI: «KMUKPOIBOJIOLIUSY, TCpMHUHAM. HasreiBaTh JOIIOJTHCHMUSA, BBIACIIAIOT U JKUBOTHOT'O MHpa Ha

M3051s11us. «M3OIAIHUAY, «PEIPOAYKTHBHAS H30T My, | OCHOBHBIC opmsr OCO3HAIOT TO, 4TO MOIVIEKAT emte.
BU1000pa30BaHUA YCBOCHHIO.

eorpaduueckoe «BUI000pa3oBaHuey, «reorpaduueckoe .

5 5 X XapaKTepU30BaTh MPOIIECC I1- cTpyKTYpupYyIOT y4eOHBbIi
BY, BaHME. | BH BaHHEY. KTEPU3YIOT
A00bpasoBaHIe A000PA3OBAHMEY. AAPAKTCPUIYIO MHKPO3BOJIOINH, €T0 Marepuall, BbIJCISIOT B HEM

IMHKpOIBOMIOLHSL. | MEXaHU3MbI reorpadu4eckoro OCHOBHbIC (POPMbI; IPUBOUTD [IIABHOE

M3omstumst. BH1000pa30BaHMs C UCIIOIb30BAHHEM npuMepsl. J0Ka3bIBaTh, 4TO K- BocmpurHMaroT

PenipoaykTuBHas pucyHKa yueOHnKa. CMBICIIOBOE UTEHHE C JBIKYIIEMY OTOOPY HHPOPMALIHIO Ha CIYX,

M30JIALHSL. MOCIETYIOIUM BBIIBHKEHHE THIIOTE3 O HIPUHAATICIKUT PEIlaroias OTBEYaTh Ha BOTIPOCEI

Brunoobpa3oBanue. | Ipyrux BO3MOXHBIX MEXaHU3MaX POJIb B Hpolieccax yauTe
BU1000pa30BaHMs, YTO

[eorpaduueckoe BHI000pa30BaHUs
HACJIeICTBEHHOCTb,

BHI000pa30BaHNUE

U3MEHYUBOCTH, OOpKOa 3a
CYIIIECTBOBAHUE U
€CTECTBEHHBIN 0TOOD
ABJIAIOTCA ABWXXYITUMUA
CHJIAaMH SBOJIFOIIHH.
XapakTepHu3oBaTh POJb B
BHJ000Pa30BaHUH PA3ITUIHBIX




MECXaHHU3MOB HU30JIALUHU

47 | Maxkpossouttor] | [TorsTre 0 OnpenensioT MOHATHSA, POPMHUPYEMBIE B JlaBaTh OINpeieeHue P- mnanupytot u Oco3HaBaTh CBOU
us MaKpO3BOJIIOLUHA. | XOJI€ U3Y4YECHHS TEMBL: «MAKPOIBOIIOLMA, TepmuHaM. Hasbisath HPOrHO3UPYIOT PE3YTbTAT U HMHTEPECHI, HAXOMUTb U
Hanpassenns «HATIPABJICHUS YBOJIOLHI, OCHOBHbIE TAKCOHOMHYECKHE BHOCSIT HEOOXO/IUMBIC n3y4ath B yueOHHKAX MO
MaKpOdIBOJIIOLMH. | «OHMOJOTHYECKHUH IPOrpecey, TPYIUIBL, TPOTECCR, JIOTIOTHEHHA. PasHbIM HpEAMCTaM
. SIBIISIFOIIIMIECS BIDKYIIIIMH I1- HaxomsaT u oTOMpAIOT Mmarepuai (u3
Iyra «Guonoruecknii perpeccy, «apoMop(pos», CHJIaMH MaKPOIBOJIIOIHH HE00XOIUMYI0 HHPOPMAITHIO MaKCHUMyMa), IMEIOTITIHA
JOCTHKEHUS «UIN0ANANTALIUSIY, «IETCHEPALHSI». XapaKTepU30BaTh MOHITHE U CTPYKTYpPHUPYIOT €€. OTHOIIIEHHUE K CBOUM
OMOJIOrM4ECKOro XapakTepu3yoT IJIaBHbIC HAIIPABJICHUSI «MaKpO3BOJIIOIH Y, K- BbICKa3bIBAIOT CBOIO TOUKY HHTCpPECaM.
nporpecca 9BOMIOLUH. MIPUBOJHTH JIOKA3aTEIbCTBA 3peHus
CpaBHHBAIOT MUKPO- U MAKPOIBOIIOIIHIO. MaKpO3BOJIIOLIH.
OO6cyx)naroT IpoOJIeMbl MaKPOIBOJIIOIINH C
OIHOKJTACCHUKaMH M YUUTEJIEM.
PaboTalioT ¢ 1OMOTHUTENbHBIMI
nH(pOpMaAINOHHBIMHA HCTOYHUKAMH C LEIBIO
MOJITOTOBKH COOOIIEHUS WIIM MYJIbTUMEINA
Mpe3eHTalMu 0 (haKTaX, TOKA3bIBAFOIIIX
9BOJTIOLUIO
48 | OGoOmaronmi BricTynaroT ¢ cooOmeHns MU, 00CYXKJat0T JlaBaTh OIPEIEICHHUE P:VMeroT oprann3oBeIBaTh Bribuparot 1ieneBsie U
YPOK-CEMHHAP COOBIIEHNS ¢ OMHOKIACCHUKAMH 1 TepMuHaM. Ha3bIBaTh 3Tamsl BBINOJTHEHHE 33/1aHUN CMBICIIOBBIC YCTAHOBKH B
yauTenIMH Y BHIBI 9BOJIIOLINY; YUUTEINs, aHATU3UPOBATh CBOMX JICHCTBUSX U
TIEPEUUCIIATh MX CBOMCTBA M | PE3YJIbTAThl CBOEH pabOTHI Ha MOCTYIKAX .
3HaUCHHE YpOKe.
XapaKTepu30BaTh [1: YmeroT BOCIpOM3BOINTE
0COOEHHOCTH UH(OPMALHIO 110 TTAMSITH,
JlaBaTh ONpeeIICHNE
HOHSTHUSIM, CTPOUTh PEUeBbIE
BBICKa3bIBaHHS,
yCTaHaBJIMBaTh MPUYNHHO-
CIIEJICTBEHHBIE CBSI3H.
K: Ymenne paborats B
rpymnmnax, o0Cyxaarh
49 | Dxonornueckue| [lousTre 06 OnpenensioT NOHATHSA, POPMHUPYEMBIE B JlaBaTh OIIPEJEICHUE P:VmeroT oprann3oBsIBaTh
(hakTopsl 1 JKOJIOTHIECKUX XO/JIe U3yUEHUS TEMBI: «aONOTHUECKHE TepMUHaAM BBIIOJIHCHNE 3a1aHAH
YCIIOBHS CPEJIbL| (paKkTopax. 3KOJIOTHYECKHE (DAKTOPBI», «OMOTHYECKUE YHHTCILA, aHAMSHPpOBATD
VYcnosust cpeasl. 9KOJIOTHYECKHE (haKTOPBI», PE3YILTATHL C}Z(:f: pabor! na
DKoJIorH4YecKue «aHTPOIOT€HHbIE IKOJIOTHYECKHE I VY e}OT};I; cn;; OM3BOIHTS
(axTopBI: (aKTOPBI», «IKOJIOTHUECKHUE YCIOBHSY, MH(OPMALIMIO 110 NIaMSTH,
abuoTrnyeckue, «BTOPHYHBIE KIIMMAaTHUECKHE (PaKTOPBD». JIaBaThb OIpeie/eHue
omoTHyeckue, JlatoT XapaKTepUCTHKY OCHOBHBIX TTOHATHAM, CTPOUTDH PEUEBBIE
AHTPOIIOTEHHBIE. | DKOJOTMYECKUX (PaKTOPOB M yCIOBUH BBICKA3bIBAHMA,

YCTaHaBJIMBATb NPUIUHHO-




DKOJIOTHYECKUE
YCIIOBUSL:
TeMIIepaTypa,
BIIQ)KHOCTB, CBET.

cpemsbl.

VYcTaHaBIMBAIOT IPUYNHHO-CIICACTBCHHBIE
CBSI3U Ha IPUMEPE BIUSHUS SKOJTOTUIECKUX
yCIIOBUi Ha opraHu3Mbl. CMBICIIOBOE

CJIC/ICTBEHHBIE CBSI3H.
K: YmMenue paborats B
rpymmax, 00CyX/1aTh

Bropuunsie YTEeHHE
KIIMMaTH4eCcKHe
(axTOpHI.
Bnusuue
9KOJIOTHYECKUX
YCIIOBUM Ha
OPTaHU3MBI
50 | CoobmectBo, | buormueckoe OmnpenensioT NoHATHS, HOPMHUPYEMBIE B TepMuHaM. Ha3piBaTh P- onpenenstoT nenb paboThl,, YuaTcst HCIOJIB30BaTh
JKOCHCTEMa, COO00IIEeCTBO, MIIK | XOJICe H3YUCHUS TEMBL: «OHOTHIECKOE IIPHPOJIHBIE COOOIIECTBA. KOPPEKTHPYIOT 3HAHUA CBOM B3IVIAIBI HA MUD JUIA
OMOTeolEeHo3 | GHOLEHO3. COO0OIECTBOY, «OMOLEH03», «IKOCHCTEMAY, Tlepe ncnaTh d1eMeHTE! - II- anamusupyior u 061’”CH6HH31 Pas/InIHbIX
DKOCHCTEMA. «GHOTEOLIEHO3. 9KOTONa, buoTONA U i depeHInpyoT CUTYaIUH, peIIeHus
OuoreoreHo3a TIOTy9CHHBIC 3HAHUSL. BO3HMKAIOIINX POOJIeM U
buoreoneHos OmyCEIBAIOT H CPABHMBAIOT SKOCHCTEMEL XapaKTepu30BaTh IPUPOIHBIC K- ymetot ciaymarts W3BIICYEHUS )KU3HCHHBIX
PasMIHOTO YpOBHA. coo0lmiecTBa, X OCHOBHBIE YUMUTENS U OTBEYATh Ha ypokoB Oco3HaBaTh CBOU
[TpuBoaAT IPUMEPHI SKOCHCTEM Pa3HOTO CBOWCTBA U 3a7]a4H; BOIPOCHI HHTCPECHI, HAXOIUTh 1
YPOBHSL. TIEPEYUCTIATh BaKHEHIIINE n3y4aTh B ydeOHHKAX MO
XapaKTepu3yloT aKBapiyM Kak KOMITOHEHTBI SKOCHCTEM U UX pa3HbIM IpeMeTam
HCKYCCTBEHHYIO SKOCHCTEMY KJIaCCU(PUKAIUIO; POIIh Marepuan (13 5
PEryJIATOPOB B MOJJIEPIKAHUN MaKCHMyMa), UMEFOLIHN
YCTOHYHUBOCTH IKOCHCTEMBI. OTHOIIEHHE K CBOMM
[TpoBOANTH CPAaBHUTEIBHYIO
XapaKTEepUCTUKY COOOIIECTBA,
9KOCHCTEMBI, OMOT€0IIeH03a.
[TpuBoauTH IPUMEPHI
€CTECTBEHHBIX 1
HCKYCCTBEHHBIX COOOIIECTB
51 | CocraB u Bunosoe OnpenenstoT noHsTUs, GopMHUpYyeMbIe B JlaBaTh OTIpeJIeIICHUE P - oprannzoBbIBaoT OCMBICTMBAIOT €IUHYIO
CTpyKTYpa pasHoOGpasue. XOJIe M3yUEHHUS TEMBI: BHIOBOC TepMuHaM. Ha3pIBaTh rpymist BBINOJTHEHHE 33/1aHUN MIPUPOJTHYIO LIEJIOCTHOCTh
coobmrecTBa Mopgonornuecka | pazsHOOOpasHey», «BUIOBON COCTaBy, Oprafn3sMoB, COCTABIIIOIINE | yHUTEILL, AC/Iat0T BRIBOJBI 1O
T «@BTOTPOQED, «reTepoTpodbsD, TPOUIECKYIO CTPYKTYPY pe3yibpTaTtam paboThI.
coo00I1ecTBa; MePEIUCIIATh [1- ymerot pabotaTs ¢
MPOCTPAHCTBEHHA | IPOJYLEHTHI», KKOHCYMEHTBIY, CBSI3M B AKOCHCTEMAX TEKCTOM, BHLICINITD B HEM
S CTPYKTYpa «PEIYLEHTBD, «SIPYCHOCTbY, «PEIKHE (TeppuTOpHaIbHEIE, rJIaBHOE.
coo0IIecTB. BUJIBI», «BUIBI-CPEI000pa30BATET». [IHIIEBHIE,
Tpoduueckas XapakTepu3yloT MOP(OIOTHYECKYIO U MEXXITOYJIIIAOHHBIE ) K- BbIpakatoT B OTBETax CBOM
CTPYKTypa HPOCTPAHCTBEHHYIO CTPYKTYPY COOOIECTB. XapaKTCpHU3oBaTh MBICTH
coobIecTsa. AHAIM3APYIOT CTPYKTYPY OHOTHUECKHX Mopéornoriieckyo 1
MPOCTPAHCTBEHHYIO

ITnmeBas nens.
ITnmeBast ceTh.

COOOIIECTB IO CXEME

CTPYKTYPY COOOIIIECTBA;
3HaYEHUE BUIOBOTO




JKuzHeHHbIe pa3Hoo0pa3ust Kak moka3aress
dopMEL. COCTOSIHHS COOOINECTRA,;.
Tpodrueckmii
YpOBCHB
52 | MexBugoBsle | Twumbl OnpenensioT NOHIATHs, POPMHUPYEMBIC B JIaBaTh OIIPEICIICHHUE P- Pa3BHBaIOT HaBBIKU OcCO03HalT aKTHBHOE
OTHOILICHUS OMOTHUYECKUX XOJI€ U3yUYEHUS TEMBI: «HeﬁTpaHPI?,M», TEPMHUHAM. Ha3zwiBaTh BUBI CaMOOIICHKH N CaMOaHaJIn3a. BSaHMOﬂeﬁCTBHe JKUBBIX
OPTaHHW3MOB B | B3aHMOOTHOIIEHH | «aMEHCAJIM3M», «KKOMMEHCATH3MY, Guoreouerosos; nepeunciaty | I1- YMCIOT CTpYKTYpHpOBaTh OpraHmMsMOB €
. . OXpaHHBIC MEPOIIPHUATHUS 110 y4eOHBIH MaTepuall, BELICIAT OKpYIKaIoIIeH cpeoil.
9KOCHCTEME . Helitpanuswm. «CUMOHO03Y, «IIPOTOKOOTICPAITHSI,
A COXPaHEHUIO SKOCUCTEM B HEM TJIaBHOE
MCHCATH3M. CMYTYaI3M», «KOHKYpPCHI, XapaKTepU30BaTh K- BBICKa3BIBAIOT CBOIO TOUKY
Kommercammsm.C | «XHITHAYECTBOY, «IApa3ATHIM. SKOJIOTHHYECKYIO CYKIECCHIO, 3peHust
nMOno3. Pewaror sxosornyeckue 3a1adu Ha €C MpUpOAYy ¥ MCXaHU3MBI,
[IpoTokoomepany | IpUMEHEHHE SKOJIOTHICCKUAX CTaJlnH CYKIECCUU
s 3aKOHOMEPHOCTEH. (TepBHYHYI0, BTOPHIHYIO);
Myrtyanu3m.Kouk | TIpUBOAST MpUMEpPHI MOJIOKUTECIBHBIX U 06OCHOBHBfm’ SHaqeHne
. CyKIeccuii. Beimensats
YpeHIIHSL. OTPHIIATESIILHBIX B3aMMOOTHOIICHUH
CXOJ/ICTBA H Pa3NINIUs B
XHIHAYECTBO. OpPraHM3MOB B MOMYJIALIUSIX DYHKIHOHMPOBAHHH
[Tapazurusm Ha3eMHBIX U BOJIHBIX
skocucreM. /laBatb
XapaKTePUCTHUKY
JIeATEeIbHOCTH YeJIOBEeKa KaK
OJTHOMY U3 PETYJIHPYIOIIIX
(haKTOPOB B IKOJOTHYECKIX
cHucTeMax
53 | TTotoku IToroku BemiectBa | Onpenestor HOHATH, HOPMHUPYEMbIC B JIaBaTh OIIPEJICIICHUEC P - oprannzoBsIBatoT OCMPBICITUBAIOT SAMHYIO
BEIIECTBA U U DHEpPruy B XO0J1€ U3YUYECHHUS TEMBI: «IIUpaMuIa TCPMHUHAM. HaseiBaTh IpynIibl BBITIOJTHEHHUE 3aI[aHHﬁ MMPpUPOAHYIO LCJIOCTHOCTD
SHEPTHY B JKOCHCTEME. YHCIIEHHOCTH U OHOMACCHI». OpPTaHH3MOB, COCTABIAIOIINX | YHIHTE]IA, NCIA0T BLéBOm’I 1o
TPOUUYECKYIO CTPYKT e3yJabTaTaM padOTHI.
9KOCHCTEME Iupamuger JlaroT XapakTepUCTHUKY PO aBTOTPODHBIX pog Y PYKTYPY pesy. P
coobmecTBa [I- ymerot paboraTs ¢

YUCIEHHOCTH U
OMOMAaCCHI

U TeTepoTPOHBIX OPTraHU3MOB B
JKOCHUCTEME.

Pemaror sxonorudeckue 3agauu Ha
MIPUMEHCHUEC DKOJIOTHICCKUX
3aKOHOMEPHOCTEH

XapaKTEpU30BaTh MOTOKH
OHEPI'vu U BEIIECTBA B
IKOCUCTEMAX,
KOJIMYECCTBCHHBIC N3MCHCHUSL
SHEPrHHU B MpOIecce NepeHoca
€€ MO MHUIIEBBIM IETISIM,
MUPAMUIbI YUCIIEHHOCTH U
6uomaccel. OGOCHOBBIBATH
HENPEPHIBHBIA TPUTOK
BEIIIECTB U3BHE KaK
HEo0X0/MMoe yCIIoBUE
(YHKITMOHUPOBAHUS
skocucteMbl. COCTaBIATh
ey IMMUuTaHus

TCKCTOM, BBIJICTIATh B HEM
TJIAaBHOC.

K- BBIpakaroT B OTBETax CBOU
MBICTIH




54 | Camopazsutne | Camopa3BuTHE Ornpenenstor NoHATHS, GOPMUPYEMEIE B JlaBaTh OIpe/ieJICHUEe P- Pa3BuBatoT HaBBIKH Oco3Hal0T aKTUBHOE
KOCHCTEMBL. 3KOCHCTEMBL. XOJI¢ M3YUCHHS TEMbI: «PABHOBECHE, TepMuHaM. HazbiBaTh BUABI CaMOOIICHKH M CaMOaHaJIn3a. B3aUMO/ICHCTBUE KHUBBIX
DKonorudeckas| DKOMOTHIECKAs «TIepBUYHAS CYKIECCHS», «BTOPHYHAS Groreoneno308; nepedncaats | II- yMeloT CTpyKTyprpoBath OpraHusMoB ¢
cyxnecens ——— CyKmECCH». OXpaHHBIC MEPOTIPHATHS [0 | Y4eOHBIN MaTepHal, BBIACIATh OKpYXaIoIIeH cpenoil.

COXPaHEHHIO 3KOCHCTEM B HEM IJIaBHOE
PaBHOBecHe. XapakTepu3yIoT MPOLECCHl CAMOPA3BUTHS XapaKTEpH30BATb K- BEICKA3BIBAIOT CBOFO TOUKY
HepBuynas SKOCHCTCMEL. 9KOJIOTHYECKYIO CYKIIECCHIO, 3peHus
CYKIEeCCus. CpaBHI/IBaIOT NEPBUYHYIO U BTOPUYHYIO €C MpUpOay ¥ MCXaHU3MBI,
Bropuunas CYKLIECCUH. CTaJIMU CYKIIECCHU
CyKIIECCHS Pa3pabaTsIBaloT IJ1aHA YPOKa-3KCKYPCHU (mepBUYHYIO, BTOPHUHYIO);
000CHOBBIBAaTh 3HAYCHUE
cykueccuil. Beinensats
CXOJICTBA M Pa3IN4usl B
(hyHKIIMOHMPOBaHUHU
Ha3eMHBIX ¥ BOJHBIX
sKocucTeM. JlaBaTh
XapaKTEePUCTUKY
JIESITEIIFHOCTH YENIOBEKa KaK
OJJHOMY M3 PeryIUpYIOMNX
(haKTOPOB B IKOJOTMICCKHUX
cucTeMax
55 |O6o6maromuit | DkcKkypcus B ToToBAT OTYET 00 SKCKYpCHHI JlaBaTh OIIpeJIeIICHUE P:YMmeroT opranu3oBeIBaTh Br16uparot 1ieneBsie 1
[YPOK 6I/IOFGOHCHO3 TCpMHUHAM. Ha3siBaTh BBINOJIHEHUE 3aTaHUN CMBICJIOBBIC YCTAHOBKU B
9JIEMEHTHI OMOIIEHO30B; YUUTENs, aHATU3UPOBATh CBOMX JICHCTBUSX U
HEepPEeUYHCIISITh UX CBOWCTBA U pe3ysbTaThl CBOEH paboThI Ha HOCTYIKAX .
3HauCHHE YpOKe.
XapaKTepu30BaTh [1: YmeroT BOCIpOM3BOIUTE
0COOEHHOCTH nH(pOpManHIO 1Mo MaMsTH,
JIaBaTh ONpe/eNICHNE
TIOHSTHSM, CTPOUTD PEUEBbIC
BBICKA3bIBAHUS,
yCTaHaBJIMBaTh MPUYNHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: YmMenue padorats B
rpynmax, o0CyX/1aTh

56 | Buocdepa. Buocdepa. OmnpenensitoT NoHATHS «Onochepay, JIaBaTh OIIpEJICIICHUE P- BBLAEIAIOT U OCO3HAIOT TO, Oco3HaBaTh €IUHCTBO U
Cpeﬂ006pa3y Cpeﬂoo6pagy}0m «BOJIHAs Cpella», «Ha3€MHO-BO31yIIHAS TCPpMHUHAM. HasrsiBaTh Cpeanl 9TO YK€ YCBOCHO, BHOCAT HEJIOCTHOCTH
fomas ast IeSATENBHOCTE | Cpeia, «TIOUBa», «OPraHM3MBI KaK cpejia ’KU3HU JKHUBBIX OPraHU3MOB,; HEOOXOAUMbIE JIOMOIHEHHSI. OKPYXKAaIOLIEro MUpa.
JIeSITENIbHOCTh | OPraHU3MOB 00UTaHHY», «KMEXAaHUYECKOE BO3JICHCTBHEY, bamum yueHI, [I- nccnenyiot, Haxonar u

. paboTaBIIUX B 001aCTH 0TOUPAIOT HEOOXOIUMYIO BbICTpanBaTh
OpraHu3MoB «(HU3UKO-XUMHIECKOE BO3JIEHCTBHEY, u3yuenus GHoChepsI HHbOPMAIIHIO 1 COGCTBOHIOE ETOCTHOE
«epeMelIeHHe BEIECTBAY, KTYMYC, OPraHH3MOB K KU3HH B CTPYKTYPHUDYIOT €€ MHPOBO3I3PCHHE

«punmbTpanmsy.
XapakTepuzytot ouochepy kak raodaibHyIO
9KOCHCTEMY.

olpeziesIeHHOl cpene
XapaKTepUu30BaTh CPeIbl
00uTaHNS OPTaHU3MOB,
0COOEHHOCTH Pa3INIHBIX CPE

K- caymaror yuurenns,
OTBEYAIOT Ha BOIPOCHI




IIpuBOasAT IpUMEPHI BO3ACUCTBUS KUBBIX
OpPTaHMW3MOB Ha Pa3JIYHBIE CPEIbI KU3HI

JKH3HH, TTPUCTIOCOOTICHUS
JKHMBBIX
OPTaHM3MOB K )KU3HH B
ONPENEIICHHON cpene,
KOTOPBIE BEIPaOOTAIUCH B
mpouecce

57 | Kpyrosopor Kpyrosopot OnpenensioT MOHITUS «OMOTeOXUMHUYCCKUN | aBaTh ONpEeIICHUE P : camocTosiTenpHO cTaBAT YYHUTBCS OCMBICTUBATD
BEIIIECTB B BEIIECTB B LUK, «OUOTreHHbIEe TEPMHUHAM. Ha3sriBaTh neiaun pa6OTBI, COCTaBJIAIOT 3HAYNMOCTD JaHHOKU TEMBI,
6uocdepe Guocdepe. (ITMTATeNbHBIC) BEILECTRAY, OMOTEHHBIC 3JIEMEHTHI; IUTaH U MTOCIIeIOBATEIHHOCTD YYUTBCS HCTIOIB30BaTh

MIEPEYHCIIIT JICHCTBUN OIICHUBAIOT CBOM B3TJISAJIBI JIJIS
Buoreoxumudeck | «MUKPOTPOQHBIC BEUIECTBAY, .

. OMOTCOXUMHYCCKHE ITUKITBI CTEMEHb YCICITHOCTH CBOCH pelIeHus mpoodIeM u
HH ITHKIL «MaKpOTPOGhHEIE BEIECTBAY, WHIUBUIYATBHOM M3BIICUCHUS KU3HCHHBIX
Buorenmsie «MHKPOJJICMCHTBI). XapaKkTepu30BaTh 00pa3zoBaTenbHOI YPOKOB
(muraTenbHBIC) Be | XapaKTepu3ylOT OCHOBHEIC 0COOEHHOCTH KPYroBOpOTa JIESITETIBHOCTH.

IIECTBA. OMOTCOXUMHIYCCKHE TUKITBI Ha 3eMIle, BEUICCTB B IPUPOJE, €TO ITosnaBarensubie YV :
MuxkpotpodHble UCTIONB3Ys WILUTIOCTPAy yueOHHKa. SHAYCHHC, OCICNCTBUA YMCIOT HAaXOTUTP HYKHYIO
U MakpoTpo(Hble | YCTaHABIUBAIOT IPUIHHHO-CJICICTBCHHBIC HapYLICHIA KpyroBopoTa HH(OPMAIIHIO, HCTIONB3YIOT
. BemiecTB B Onocdepe; pa3iIUYHbIC UCTOYHUKU
BEIIIECTRA. CBSI3U MEXy Onomaccoi
M OMOTCOXUMHYECKIE ITUKIIBI TONy9YCHUs MH(POPMAITHHL.
HKPORJIEMEHTHI | (MIPOJYKTUBHOCTHIO) BHJIA M €TI0 3HAUCHUEM a3oTa, yriepoaa 1 hochopa; Kommynukatusrbie YY1 :
B II0/ICP)KAHMH ()YHKIIHOHHPOBAHHS OOBSICHATH POJIb KUBBIX OTCTaBaOT CBOIO TOUKY
coobmecTBa OpPraHU3MOB B MOJICPIKAHUH 3pEHHS IPUBOISAT aPTYMEHTHI,
KpPYroBOpOTa OMOTCHHBIX MOJTBEPIKIAIOT UX
2JIEMEHTOB MpUMEpPaMHu, C TOCTOMHCTBOM
MIPU3HAIOT CBOU OIIMOKH U
KOPPEKTUPYIOT 3HAHUS,
B3aHMOOIICHHBAIOT JIPYT
Apyra.
58 | DBomronus DBOJIOIUS OnpeaesnsoT MOHITHS «KHBOE BEIIECTBOY, JIaBaTh OIPE/ICIICHUEC P- BBLAEISAIOT M OCO3HAIOT TO, Oco3HaBaTh €IUHCTBO U
6uocdepnr ouocdepsl. «OHOTEHHOE BEIIECTBOY», «OHOKOCHOE TepmuHaM. Ha3piBaTh 4TO YXK€E yCBOEHO, BHOCAT LEJIOCTHOCTh
JKnBoe BeIecTBO. | BEMIECTBOY, «KOCHOE BEIIECTBOY, OUOTCHHBIE HIICMEHTH; HEOOXO/IMMBIC TOMOTHCHHSL. OKpY’KarOHIero Mupa.
N [1- uccrenyroT, HAXOIAT U
Buorennoe «OKOJIOTUIECKHN KPHU3HUCY. MIEPEIHCIATH
0TOMPAIOT HEOOXOJUMYIO BbICTpanBaTh
BEIIIECTRBO. XapakTepHu3yIoT IPOILECCH paHHETo ATara OMOTCOXUMHYECKIE ITUKITBI
5 6r0cd UH(POPMAIHUIO 1 COOCTBEHHOE IIEJIOCTHOE
MOKOCHOE SBOITIOIUH OHOCHEPHI.
H p CTPYKTYPHUPYIOT €€ MHPOBO33PEHHE IS
BEIIIECTRBO. CpaBHHBAIOT 0COOCHHOCTH KPYrOBOPOTA XapaKTepU30BaTh
Kocnoe yrIepoa Ha Pa3HbIX dTarax dBOIOIIH 0COOEHHOCTH KPYrOBOpOTa K- caymaror yunrerns,
BEIIIECTBO. 6nocdeps! 3eMin. BEIIECTB B IPUPOJIE, €T0 OTBCYAIOT Ha BOIIPOCHI
DKOJIOTHYCCKUM OOBICHIIOT BO3MOXKHBIC TIPHUHHBI 3HAYCHUE; TTOCICICTBUS
KPH3HUC 9KOJIOTHYECKUX KPHU3UCOB. HapYIIEHHUS KPyroBOpOTa

YcraHaBnuBaoT MIPUYNHHO-CJICACTBEHHBIX
CBS3U MCIKAY ACATCIIbHOCTBIO YCJIOBCKA U
9KOJIOTUMYECKUMU KPpU3UCaMH1

BEIECTB B Ouocdepe;
OUOTreOXUMHUYCCKHE LIUKIIBI
a3ora, yriepoja u ochopa;
OOBSICHSTB POJIb KHBBIX




OPraHu3MOB B IOJJICPKaHUH
KpyroBOpOTa OMOTEHHBIX
9JIEMEHTOB

59 | T'umoressl I'unoTessr OnpenenstoT NOHITUS «KKPEALIMOHU3M, HA3bIBaTh OCHOBHBIEC THITOTE3HI P- BHOCST HEOOXOAMMBIE OCMPBICITUBAIOT SAHMHYIO
BO3HUKHOBEHUSI| BOZHUKHOBEHUS «CaMOIIPOU3BOJIbHOE 3aPOKICHUEY, BO3HUKHOBEHHUS KU3HU JOTIOTTHCHMUSL, BBIACIIAIOT U HPHUPOJHYIO IETOCTHOCTD
KHU3HU JKHU3HU. «THIOTE3a CTAHOHAPHOTO COCTOSHHUY, XapakTCpu30BaTh OCHOBHBIC OCO3HAIOT TO, 9TO HOMJICKUT

THIIOTE3bl BOSHUKHOBEHUS YCBOGHHIO.
Kpeaunonusm. «THUIOTE3a MaHCIIEPMUN Y, «TUIO0TE3a .
C 5 N KHM3HU (KpEaIiOHN3M, I1- cTpyKTYypUpYyIOT y4eOHBIH
aMOTIPOU3BOJIbH HOXUMHUYECKOI HBOJIOLIUM. pATHUES B TOXOAAX MaTepHal, BHICIAIOT B HEM
o€ 3apOoXKICHHE. XapaKTepu3yIOT OCHOBHBIE THITOTE3bI PEITUIHM 1 HAYKH K [TIABHOE
T'unotesa BO3HMKHOBEHHS )KU3HU Ha 3eMIIe. OOBACHEHUIO BO3HUKHOBEHUSI K- BocnpuHUMAIOT
CTAallMOHAPHOTO OO0CyXIaroT BOIPOC BO3HUKHOBEHUS KU3HU | JKH3HH,; THIIOTC3a WHPOPMALIHIO Ha CIYX,
COCTOSTHMS. C OJTHOKJIACCHUKAMHU U YIUTEIEM CaMOINpOU3BOJIBLHOTO OTBEYaTh Ha BOIPOCHI
umoTesa 3apOKICHUS KU3HH, THUIIOTE3a YAUTENS
MIAHCTICPMHM; TUTIOTE3a
MaHCIIEPMHUU. -
OMOXUMHUECKOM IBOJFOIHU
I'unotresa
OMOXMMHUYECKON
3BOJIIOIIH
60 [Pa3BuTHE PazButne OnpenensoT NOHATHS KKOALEPBaThI», Ha3bIBATh ATAITBl PA3BUTHUS P- BHOCAT HEOOXOIIIMEIC (OCMEBICTIHBAIOT SAHHYIO
MPEICTABICHUH | MPEACTaBICHUI O | «IIPOOMOHTBI», «THIIOTE3a [PEACTABICHIH O [OIIOJTHCHHA, BRIACIIAIOT U [IPUPOAHYIO LETOCTHOCTD
o NPOHCXOKACHAN | CHMOMOTHHUECKOTO MPOHCXOMKICHHUS BO3HHKHOBEHUH JKU3HU DCO3HAIOT TO, YTO HOJICKUT
XapaKTepHU30BaTh OCHOBHBIE YCBOCHHUIO.
MPOMCXOXKICHUY | KHU3HH. AYKapHUOTHYECKUX KIETOKY, «THUIIOTE3a .
C Tarbl pa3BUTHS KU3HHU Ha [1- CTpYKTYpUPYIOT YIeOHBII
PKH3HH. OBpEMCHHOE TPOHCXOK/ICHHA IYKAPHOTHIECKHX KIETOK  Boy o ryrioTesy aGHOTEHHONO —MATEpHAI, BBLICISIOT B HEM
CoBpeMeHHOE COCTOSTHHE U VX OPTaHOUJIOB ITyTEM BILTIHBAHHUS SApOIKICHNS KU3HH H e FIaBHOE
ICOCTOSIHHUEC HpO6HeMLI KJIETOYHOU MeM6paHLI>>, «HIPOr€HOT», PKCIIEPUMEHTAILHOE K- BOCIHPUHHUMAIOT
MpoGJIEMBI «Qy0aKTepumy», «apxedaKTepun». [TOATBEpKACHUE (TUIIOTE3a HMHMOPMAIIMIO Ha CITyX, OTBEYaTh
XapakTepu3yloT OCHOBHBIE 3TaIIbI Onapuua — XonzeiHa); Ha BOIPOCHL yIUTEIIA
BO3HHMKHOBEHHS U Pa3BUTHI )KHU3HHU Ha FOBPEMCHHBIC MITOTE3bI
[TPOMCXOXKACHUS KUZHU
3emite.
OnHCHIBAIOT MOJOXKECHUS OCHOBHBIX THIIOTE3
BO3HUKHOBEHUS KU3HU. CPaBHUBIOT
runote3bl A.M.Onapuna u J[x. Xonzaeiina.
OO0CyXIaroT MPoOJIeMbl BOSHUKHOBEHUS 1
Pa3BUTHSI XKU3HU C OJHOKIACCHUKAMHY U
yauTeseMm

61 | Pa3Burue OcHoBHbIe 9Tanbl | OnpeAensioT MOHATHS «3pay, «IEepHOI, Ha3bIBaTh 3pbl U IEPHO/IBI, P- BHOCAT HEOOXOAUMBIE OCMBICITHBAIOT €IMHYIO
JKU3HU Ha Pa3BUTHS KUZHU «3MOXay, «KaTapxen», «apxei», KpYIHbIE apOMOpP(O3bI MOIIOJTHCHM S, BBIICIITIOT K NPUPOJHYIO LIEJTOCTHOCTh
3emie. Dpsl Ha 3emiie. Dpbl «IIPOTEPO30il», CIANE030i1», «ME3030i», XapaKTepU3OBaTh COCTOMHUC OCO3HAIOT TO, UTO MOMAJICIKUT

JipeBHeen u
JIpeBHEI

JIpeBHeen u
JIpeBHEH KU3HU

((KaﬁHOSOﬁ)), «ITaJICOHTOJIOT U,
((KeM6pHI>i», «OPAOBUK», KCUITYP», «ACBOH»,

OpraHUYECKOI0 MHpa Ha
NPOTSKEHUH apXEUCKON 3PBI,

BaXHEHIIHE apoMop(o3bI

YCBOEHHIO.
I1- cTpykTypupyIoT y4eOHBII

Marepuall, BEIICIAIOT B HEM




KU3HU «KapOOHY, KIIEPMbY, «TPUIIOOUTHI, apXxencKkom, rJ1aBHOE
«PUHUODUTEI», KKUCTEHEPBIE PHIOB», K- Bocnpuxnmaror
«cTeronedanbl», «<AXTHOCTETH, MH(OPMAIHIO Ha CITyX,
«Teparncuabl». XapakTepu3yroT pa3BUTHE OTBCHATH Ha BOTPOCHI
KHU3HU Ha 3eMJie B 3pbI IpeBHeHIel u yHreis
npeBHeH xu3HU. [IpuBOIAT NpUMEpPHI
OpPraHU3MOB, HACETSABIIUX 3EMIIIO B 3PbI
JpeBHeel 1 ApeBHeN KU3HH.

Y cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXXIY YCIOBUSIMH CPE/Ibl OONTaHHUS U
9BOTIOLMOHHBIMH MPOIIECCAMH Y Pa3INIHBIX
rpymn opraHu3MoB. CMBICIIOBOE UTEHHE C
TIOCIJIEAYFOIIMM 3aII0JTHEHUEM TaOJHUIIB]

62 | Pa3Burue PazBurne xu3Hu | OnpenensioT HOHATHS «TPHACy, «I0pay, Ha3bIBaTh 3Pbl U IIEPHOJIBI; P- BHOCAT HEOOXOAMMBIC OCMBICTHBAIOT €IUHYIO
JKU3HU B B M€3030€ U «MeI», «IMHO3aBPbD», «CyMUaThIe KPYIHbIC apOMOP(O3bI 1 JMOTIOTTHEHHS, BBINCIIAIOT U HIPUPOAHYIO LEIOCTHOCTD
Me3030€ U KaifHo30€ MJIEKOTIUTAIOLIUEY, «ILIAIEHTaPHbIE uanoaanTannm OCO3HAIOT TO, 4TO HOIJIEHKAT
KaifHO30€ MJIEKOITHTAIOIIHE, (IIANEOTCHY, KHEOTeHy, | - PaKTCPH3OBATE COCTOARME YCBOCHHIO. .

OpPraHUYECKOro MUpa B I1- cTpykTYypupyIOT y4eOHBbIi
(@HTPOTIOTCHY. Me3030€, OCHOBHBIE MaTepHal, BBIIEIAIOT B HEM
XapaKTepu3y0T OCHOBHBIE IIEPUO/IbI apoMopo3bI 1 [IIABHOE
Pa3BUTHsA XKHU3HH Ha 3eMJIE B ME3030€ U UANOANANTALIN, Pa3BUTHE K- BocmpuaMMaroT
KaifHo30€. KHM3HU B KaifHO30€; 3HATh nH}popManuio Ha ciyX,
TIpHBO/IAT IPHMEPHI OPTAHH3MOB, OCHOBHBbIE HaIIPaBIICHUS OTBEYaTh HA BOIIPOCEHI
HACEISBIIINX SBOJIIOLUY PACTEHUN 1 YUUTENS
3eMILIO B KANHO306 1 Me30306. XKHUBOTHBIX. OOBACHITH CMEHY
TOCHOJICTBYIOIIUX IPYIII
Y cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIE DPACTEHHMIH H KHBOTHBIX
CBSI3H MEXKJLy YCTOBHSMH CPE/ibl OOUTAHUS U | (mpHBOANTH IPUMEPHI
9BOJIIOI[OHHBIMH IIPOIIECCAMH Y Pa3IHIHBIX
rpymni opraHu3smMoB. CMBICTIOBOE YTEHHUE C
TIOCJIEAYIOILIMM 3aII0JIHEHUEM TaOJUIIbI.
Pa3pabarsIBaloT I1aHa YpOKa-3KCKYPCHH B
KpaeBeI4ecKuil My3ell WiIu Ha
re0JIOTHYeCcKOoe OOHaKEHHE
63 |O0o0maromuii | DKcKypcus B I'oToBsT OTUET 00 SKCKYpCHU JlaBaTh OIIpENEICHHE P:YMeroT opranu3oBbIBaTh Bribuparot 1ieneBsie 1
YPOK KpaeBeIecKuit tepmMuHaM. Ha3siBaTh BBITIOJTHEHHE 3aJaHUN CMBICJIOBBIE YCTAHOBKH B

My3€Hl WIK Ha
reoJIorn4ecKoe
oOHa)keHHe

JBOJIIOIMOHHBIE 3TAIbI B
JKU3HU 3eMITH; TIEPEIHCIISATh
HUX CBOMCTBA 1 3HAUYCHHE
XapaKTepru30BaTh
0COOCHHOCTH

YUUTeNs, aHAIN3UPOBATh
pe3yJIbTaThl CBOEH pabOTHI HA
YpOKe.

II: YMeroT BoCIpOU3BOAUTH
nH(pOpMANHIO 110 MaMsITH,
JlaBaTh ONpeeIeHue
MOHATUSIM, CTPOUTH PEUEBbIC

CBOMX JIEHCTBUIX U
MOCTYTKaX .




BBICKA3bIBaHUS,
yCTaHaBIHMBaTh NPUUUHHO-
CJICZICTBEHHBIE CBS3U.
K: Ymenne paborats B
rpymnmax, 00CyX/IaTh
64 | AHTpOIIOTeHHOE | AHTPOTIOTEHHOE OnpenenstoT NOHATUS «aHTPOTIOTeHHOE P- BHOCAT HEOOXOIMMBIE (OCMBICTHBAIOT EAUHYIO
BO3JICHCTBYE HA | BO3JEHCTBUE HA BO3JICHCTBUE HA Onochepy», «HOOChEpay, [HOIIOJTHCHH:, BBIACIIAIOT U [IPUPOIHYIO HEIOCTHOCTD
ouochepy ouochepy. «IIPUPOJIHBIE PECYPCHI». PCO3HAIOT TO, YTO HOJJICIKHUT
Hoocdoepa. XapakTepusyloT 4eJIOBEKa KaKk Y CBOCHHUIO. .
[1- cTpyKTypHpYIOT yueOHBII
IIpuponusie OroconnanbHOE CYIIECTBO. MaTepHaJ, BEUICISIOT B HEM
pecypcsl OnHCHIBAIOT SKOJIOTHUECKYIO CUTYAlHIO B FIaBHoe
CBOCH MECTHOCTH. K- BOCIHPUHUMAIOT
YcTaHaBIMBAIOT IPUYNHHO-CIICACTBCHHBIE MH(OPMAIIMIO Ha CITyX, OTBEYaTh
CBSI3U MEKIY JEATECIILHOCTBIO YEJIOBEKA U Ha BOIPOCHL yIUTEIA
9KOJIOTHUECKUMH KPU3UCAMHU
65 |OcHOBEI ParmonansHoe OnpenensioT NOHATHS «PallMOHATIbHOE P- BBIETSIFOT M OCO3HAIOT TO, Oco3HaBaTh EANHCTBO U
PAIMOHANIBHOTO | MPUPOJIOTIOIBH30Ba | MPUPOIOIOIHE30BaAHUEY, «OOUIECTBO ITO YK€ yCBOCHO, BHOCAT LIEJIOCTHOCTh
NpUpoaONoNbL308| Hue. OBLIECTBO 0JIHOPa30BOr0 HOTPEOICHHUS. HEOOXO/IMBIE JIOTIOTHEHHS. OKpYKafOIIEro Mupa.
QHS OJTHOPA30BOTO XapakTepu3yloT COBPEMEHHOE [I- nccnentyior, HaxonsT v
OTOMPAIOT HEOOXOAUMYTO BbICTpanBaTh
MOTpeOIeHNUS YEJI0BEYECTBO KaK «OOIIECTBO WHGOPMAIIHIO 1 coBCTRORHOE
LIETOCTHOE
OJTHOPA30BOTO MOTPEOICHUSY. CTPYKTYpHPYIOT €€ MHDOBOI3PEHHE s
OOCyX1ar0T OCHOBHBIE MPUHIINIIBI
PaIMOHAIFHOTO HCIIOIB30BAHMS IPUPOIHBIX K- cnymaror yuntens,
pecypcoB OTBEYAIOT Ha BOIPOCHI
66 |O6oOmaronuii | Ypok- BrIcTynaoT ¢ coo0ImEeHNsIMU IO TEME. JlaBaTh OIIPEIEICHUE P:VMmeroT oprann3oBsiBaTh Bribuparot 1ieneBsie U
YpOK- KOH(pepeHIus IIpe/ICTaBIIAIOT PE3yIbTAThl yu4eOHO- tTepmuHaM. HazbiBath BBINOJTHEHHE 33/1aHUN CMBICIIOBBIE YCTAHOBKH B
koHdepeHwus HCCIIe I0BATENBCKOM TPOEKTHOT OCHOBHBIE TJI00aJIbHBIE YHHTEI, aHaTH3HpOBaTh CBOMX JICHCTBUSIX H
EATEMbHOCTH Ipo0IeMbl HeTIoBeeCTBa; pe3ynbTaThl CBOEH paboThI HA MOCTYIKAX .
HEePEYUCIIATh UX CBOWCTBA U YpOKe.
3HAYECHUE II: YMmeroT BOCIpOU3BOUTE
XapaKTepu30BaTh UH(OPMALIHIO 110 TTAMSITH,
0COOEHHOCTH JIaBaTh ONpeieIeHne
TTOHATHUSAM, CTPOHUTH PEUEBEIC
BBICKa3BIBAHMUS,
yCTaHaBJIMBATh MPUYNHHO-
CIIEJICTBEHHBIE CBSI3U.
K: Ymenue pabdorats B
rpymnmnax, o0Ccyxaarh
67 [[ToBTOpeHwue
[TPONJEHHOT O
MaTepHraa




68

[ToBTOpEeHUE
[IPONJEHHOTO

MaTepHaa







