


1. TIOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma no 6mosnoruu ajs 8 Kinacca pazpaboTaHa Ha OCHOBE:

1. ®denepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIHHOTO CTAHJAPTa OCHOBHOTO 00IIIero 00pa3oBaHus, PEAbSIBISEMBIX K PEe3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa3oBarenbHOM nporpammsl ([Ipukaz MunuctepcTBa oOpa3oBanus u Hayku PO ot 17 gexabps 2010 r. Ne 1897 «O06 yTBep)aeHUN
(denepaabHOro rocyapCTBEHHOT0 00pa30BaTEILHOTO CTaHAapPTa OCHOBHOTO 00111ero 00pa3oBaHus» ¢ U3MEHEHUSIMU 1 JonoiaHeHusiMu [Iprukazom
Muno6pHayku Poccun ot 29 nexadps 2014 r. Ne 1644);

2. TpUMEPHOI OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBanusi, 0,j00peHHoN DenepaibHbIM yueOHO-METOANICCKUM
oObeHEHHEM 10 001IeMy 00pa3oBanuio (poToko oT 8 ampesst 2015 romga Ne 1/15) http://www.fgosreestr.ru/reestr;

3. ®dexpepanbHOTO MEPEYHs YYEOHMKOB, PEKOMEHIYEMBIX K HCIIOJIB30BaHUIO IIPH PEATU3aH UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIIHIO

00pa3oBaTeIbHBIX TPOrPaMM HaYaIIBHOTO OOIIEro, OCHOBHOTO O0IIIETo, cpemHero obmero oopazoBanns (YTB. IPUKa30M MUHHCTEPCTBA 00pPa30BaHUSI U

Hayku P® ot 31 mapra 2014 r. Ne253. Yuebnuk [Taceunuk B.B., Kamenckuii A.A., Kpukcynos E.A.,IlIgeros I'.I'. BUOJIOI'USI. Beenenue B 00m1yI0

ouonoruro. 9 knacc. OO0 «lpoday, 2014.

OcHOBHOI1 00pazoBaTeNnsHON TPOrpaMMBbl OCHOBHOTO 00111eTo 06pa3oBannst MAOY «Hoozanmckas COILLL»;

aBTOPCKOI mporpaMMsl o1 pykoBoacTBoM B.B. [Taceunuka (coopuuk «bronorus. Paboune mporpammel. 5-9 kmacesl.» - M.: Jlpoda, 2013.).

yaebHoro wiana MAQOY «Hogrozaumckas COll», Ha 2022- 2023 y4eOHbIl TO/,;

[omoxxenus o padoueit mporpamme MAQOY «Hoozaumckas COL».

No ok

Llenbro 6GHONOrMYECKOro 00pa3oBaHMsl B OCHOBHOM ILIKOJIE SIBJISIETCS] 00ECIIEUUTh BBIITYCKHUKAM BBICOKYIO OHOJIOTUYECKYIO, SKOJIOTHYECKYIO U
IIPUPOTOOXPAHUTEIBHYIO TPAMOTHOCTb, KOMIIETEHTHOCTh B OOCYXJIEHUU U PEIICHUHU LEJIO0ro Kpyra BOIPOCOB, CBA3AHHBIX C >KMBOW MPHUPOAOH.
Pemute 3Ty 3agayy MOKHO Ha OCHOBE NPEEMCTBEHHOI'O Pa3BUTHUS 3HAHUN B OOJIACTH OCHOBHBIX OMOJIOTMYECKHUX 3aKOHOB, TEOpUH U HJeH,
o0ecneunBaIIUX GYHIAMEHT JIsl MPAKTUYECKON JeSATEIbHOCTH ydaluxcs, GOpMHUPOBAHUS UX HAYYHOI'O MUPOBO33PEHHUS.

Ilesn Omosoruyeckoro o0pa3oBaHUsi B OCHOBHOH 1IKoJie (OPMYJIMPYIOTCS Ha HECKOJIBKHX YPOBHSX: IVI00AJTbHOM, MeTamnpeIMeTHOM,
JIMYHOCTHOM U NpPeIMeTHOM, Ha YpOBHE TpeOOBaHUH K pe3yJibTaTaM OCBOCHUSI CO/IEPKAHUSI TPEAMETHBIX IPOrpaMM.

ITporpamma pa3paboTaHa C y4eTOM aKTyalbHbIX 3aJlad BOCIHUTAHUA, 00yYeHHs U pa3BUTHs oOyuyaromuxcs. [IporpamMma y4uThIBaeT yciaoBUs,
HEeOoOXOIUMBIE JUIsl pa3BUTHS JMYHOCTHBIX M IO3HABATEJIbHBIX KauecTB oOyuaromuxcs. [IporpamMma cocraBieHa Ha OCHOBE MOAYJIBHOTO
MIPUHIUIA TOCTPOEHHsI yUeOHOT0o MaTepuania.

OcBoenue yuebOHoOro mpenmera «buonorus»» HampaBieHO Ha pa3BUTHE y OOyYarOIIMXCS IIEHHOCTHOTO OTHOILIEHHS K OOBEKTaM »KUBOU
IPUPOJIBI, CO3/IaHUE YCIOBUH 11 (pOpMUPOBAHMS MHTEIEKTYaIbHbBIX, IPAXKIAHCKIX, KOMMYHHUKAIIMOHHBIX, HH()OPMAIIMOHHBIX KOMIETEHLIUH.
OOyuaromuecs OBIAJCIOT HAayYHBIMM METOJAMU DPELIECHUS DPA3IUYHBIX TEOPETUYECKUX M MPaKTHUYECKHX 3aJad, YMEHUSIMHU (DOpMyIHpOBaTh
TUIOTE3bl, KOHCTPYUPOBaTh, IPOBOAUTH HKCIEPUMEHTHI, OLIEHWBATh M AHAIU3UPOBATh IIOJIyYEHHBIE PE3YJbTaThl, CONOCTABIATH HX C
OOBEKTUBHBIMH PEANHUSIMU KU3HU.

Ienn peanusanuu nporpaMmaI:

JOCTHXKEHHE OO0YyYaloIMMUCS pe3yibTaToOB H3yudeHus ydeOHoro mpeamera «buonorus» B COOTBETCTBHUH C TpeOOBAHMUSIMH, YTBEPKIECHHBIMU
denepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 00pa30BaHus;


http://www.fgosreestr.ru/reestr

OBIIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/IMETA
Y4eOHBIH peMET BKIIIOUAET pa3/Ieiibl: sKUBbI€ OPraHU3MbI, YeJIOBEK H €r0 310pOBbe, 001He 01010rnyecKue 3aKOHOMEPHOCTH.
Takoe mocTpoeHHe MPOrpaMMbl COXPAHSET JyUIIUe TPAAUIIMU B Tojade y4eOHOro mMaTepualia ¢ IMOCTEIICHHBIM YCIO)KHEHHEM YPOBHS €ro
W3JI0KEHUST B COOTBETCTBHUU C BO3pacToM ydamuxcs. OHO mpemnoiaraeT mociaeIoBaTeibHoe (POpMHUpPOBAHUE U PA3BUTHE OCHOBOIIOIATAIONINX
OMOJIOrMYECKUX MOHATHH ¢ 5 1o 9 Kitacc.

B 9 kmacce 0000mmaroT 3HaHUS O JKU3HH M YPOBHSX €€ OpPTraHU3allH, PACKPHIBAIOT MHPOBO33PEHUYECKHE BONPOCHI O MPOHUCXOKJICHHU H
Pa3BUTHH JKU3HU Ha 3emie, 0000MIAI0T U yIIIyOJSIOT MOHATUS 00 BONIONMOHHOM PAa3BUTHUU OPraHM3MOB. YUalllMecs MOJy4yaT 3HAHHUS OCHOB
LIUTOJIOTHH, TeHETHKH, CEJICKIINHU, TEOPUH SBOJIIOIHH.

N3yuyenne npeamera «buosorus» B yactu GopMHUPOBaHUS Y 00YHAIOUINXCS HAYYHOT'O MUPOBO33PEHHSI, OCBOCHUS OOIICHAYUYHBIX METOAOB
(HaOmroieHne, W3MEpEHHUe, OHKCIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHS IPAKTUYECKOTO TNPUMEHEHHs HAay4HBIX 3HAaHHH OCHOBAHO Ha
MEXIpPeAMETHBIX CBA3AX ¢ mnpeamMeramu: «Dusukay, «Xumus», «leorpadpus», «Maremartukay, «Ikonorus», «OCHOBBI 0€30MACHOCTH
KU3HenesTenpHocTH», «Mcropus», «Pycckuit s3bik», «Jlutepatypa» u ap. OCHOBHBIMH (OpMaMu OpraHu3alUM y4eOHOH JesTeTbHOCTH
00yYaroImuxcs SBISIIOTCS: YPOK, SKCKYPCHH, IPAKTHYECKUE PabOThI U 1adopaTopHbIe PabOTHI.

IHNJIAHUPYEMBIEPE3YJIbTATBI YYEBHOI'O ITIPEJJMETA BUOJIOI'UA 9 KJIACC

Jluunocmuvimu pe3yiromamamu A6JIAAI0OMCA:

1. Poccuiickas rpaxkgaHckas WACHTHYHOCTb. OCO3HaHME STHUYECKOM NPHUHAJUIEKHOCTH, 3HAHUE MCTOPHH, S3bIKA, KYJIBTYpPbl CBOETrO
Hapoja, CBOEro Kpasi, OCHOB KYyJbTYpHOTO Hacjeaus HapoJoB Poccuu M uenoBeuyecTBa; BOCIUTAHUWE TYMaHUCTHUYECKUX, JTEMOKPATUYECKUX U
TPAIULMOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOTO pOCCUCKOro obmiectBa. OCO3HAHHOE, YBAXKHUTEIbHOE U J0OpOXKENaTebHOE OTHOIEHHE K
UCTOPUH, KYJIbTYpE, PEIUTUH, TPAJAULIUAM, S3bIKaM, [IEHHOCTSM Hapoa0B Poccun n Hapo0B Mupa.

2. 'OTOBHOCTh U CIOCOOHOCTh OOYYAIOLIUXCS K CAaMOPa3BUTHIO U caMOOOPa30BAHUIO HA OCHOBE MOTHMBAIMU K OOYYEHHIO U MO3HAHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TIOCTPOEHHUIO JalibHEWIIeW WHIMBUIYadbHOW TpaekTopuu oOpa3oBaHMs Ha 0aze
OPHEHTUPOBKHU B MHpe Npodeccrii u Mpo(ecCHOHANBHBIX MPEANOYTEHHH, C yUeTOM YCTOWYHMBBIX TO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MOpasibHOE CO3HaHHE U KOMIIETEHTHOCTh B PEIIEHUH MOPAJIBHBIX MPOOJIEM Ha OCHOBE JIMUYHOCTHOTO BbIOOpa, GOpMUPOBaHKE
HPAaBCTBEHHBIX YYBCTB M HPAaBCTBEHHOT'O MOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLIEHHS] K COOCTBEHHBIM MOCTYNKaM (CIIOCOOHOCTH K
HPAaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIUMOCTD, YBAXKUTEIbHOE OTHOLIEHHE K PEIMTMO3HBIM YYBCTBAM, B3IUIAJaM JIIOAEH MU UX
OTCYTCTBHIO; 3HaHHE OCHOBHBIX HOPM MOpajH, HPAaBCTBEHHBIX, JTYXOBHBIX HJEaJOB, XPaHUMbBIX B KYJbTYpHBIX TpaJulUsx HaponoB Poccuu,
TOTOBHOCTb Ha HMX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHMYEHHIO B TIIOCTYIKaX, IIOBEIEHUH, PACTOYUTEIBHOM MOTPEOUTEIHCTBE;
c(OpMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBAX CBETCKOM 3TUKU, KYJIbTYPbl TPAAUIIMOHHBIX PEJIUTHI, UX POJIH B Pa3BUTHH KYJIbTYPhl U HCTOPUH



Poccun u yenoBedyecTBa, B CTAHOBJICHUH T'Pa)IaHCKOTO OOIECTBA M POCCHICKOM roCyAapCTBEHHOCTH; MOHUMAaHHUE 3HAUYEHUSI HPABCTBEHHOCTH,
Bephl W pEIWTMU B JKU3HU YeENOBeKa, ceMbu U o6OmiectBa).4. ChHOpMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PECHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAayKd M OOIIECTBEHHOW NPAKTUKH, YYUTHIBAIOIIETO COLHUAIbHOE, KYJIbTYPHOE, S3BIKOBOE, TYyXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA.
Pezcynamuenvie YY/[
YMeHUEe caMOCTOSITEIBHO OIMPENesITh eI OOY4YeHHUS, CTaBUTh U (OPMYIUPOBATH HOBBIE 33/1a4M B ydeOe M TMO3HABATEIbHOU JCSATCILHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIHLHOU JEATEIILHOCTH.
OOy4Jarommiicss CMOXKET:
O  aHaJIM3UPOBaATh CYLIECTBYIOIIKE U MIIAHUPOBAThH OyAylIe 00pa3oBaTeIbHbIE PE3yIbTAThI;
UICHTH(PHUIIIPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPECIATh TIIaBHYIO MPOOIeMy;
BBIIBUTATh BEPCUU PEIICHUs TPOOIIeMbl, (POPMYIHpPOBATH TUIIOTE3bI, IPEIBOCXUIIATH KOHEYHBIN pe3yibTar;
CTaBUTH LIEJIb JEATEIHLHOCTA Ha OCHOBE OINPECICHHOM MPOOIEMBI M CYIIECTBYIOIIUX BO3MOKHOCTEHH;
dbopMynupoBaTh yueOHBIC 33/Ja4M KaK IIard JTOCTH>KEHUS TOCTABICHHON ENIU JesITeIbHOCTH;
00OCHOBBIBATh IICJICBBIC OPUEHTHUPHI M MPUOPUTETHI CCHUTKAMU HAa IEHHOCTH, YKa3bIBas U 0OOCHOBBIBAsS JIOTHYECKYIO IMOCIIECIOBATEILHOCTD
I1aroB.
YMeHue caMOCTOSTEIILHO TUIAHUPOBATh MyTH JIOCTHIKCHUS 1T, B TOM YHCIIe albTePHATUBHEIC, OCO3HAHHO BhIOMpaTh Hanbosee 3pPeKTUBHBIC
CrocoOBbI perieHus y4eOHbIX U O3HABATENbHBIX 3a7ay.
OOy4Jarommiicss CMOXKET:
O  OmpeneniaTbh HeoOXOIUMBIE AeHCTBHE(s1) B COOTBETCTBUH C YUeOHOM U TTO3HABATENbHOM 3a1aueii M COCTABIATh AITOPUTM UX BHITIOTHEHUS;
O 000CHOBBIBATh U OCYILECTBIATH BBIOOp Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pelIeHNs yUeOHBIX U T03HABATENIbHbBIX 3aa4;
O  ONpeNeNiaTh/HaXOIUTh, B TOM YKCJE U3 MPEAJIOKEHHBIX BAPHAHTOB, YCIOBHS JIJIs BHIIIOJIHEHUSI yUeOHOW U MTO3HABATEILHON 33/1a4H;
O  BBICTPaMBAaTh KMU3HEHHBIE IJIAHBI HA KPATKOCPOUHOE Oyyiee (3asiBIsITh 1IEJIEBbIE OPUEHTUPHI, CTABUTDH aJIeKBATHBIC UM 3aJa4d U MpeiaraTh
JeNCTBHS, YKa3bIBas U 00OCHOBBIBAs JIOTUYECKYTO MOCIIEI0BATEILHOCTD 11AaTOB);
O  BBIOMpATH U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIILHO UCKATh CPEJICTBA/PECYPCHI IS PEIICHUS 3aa4l/JOCTUKEHUS 11T,
O  COCTaBIATH IUIAH PeIIeHUs TPOOIeMbI (BBITIOTHEHHS MPOEKTA, IPOBEICHHUS UCCIIEOBAHNS);
O  OMNpeAeNsITh MOTCHIMAIBLHBIE 3aTPY/IHCHUSI IPU PEIICHUH YYEOHOM 1 MTO3HABATEIbHON 3a/1a4i U HAXOJUTh CPEJICTBA JIJISl UX YCTPaHEHUS;
O ONHUCHIBATH CBOW OMBIT, OOPMIISIS €ro JUisl Tepeaadyd IPYTUM JIOASM B BHJI€ TEXHOJOTHU PEIICHUs MPaKTUYECKUX 33734 OMpeesIEHHOTO
KJiacca;
O TMJIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIMBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
O  YCTaHaBIIUBATh CBS3b MEXKIY MOJYYCHHBIMH XapaKTEPUCTHKAMH MPOIYKTa M XapaKTEPUCTUKAMHM TpoIlecca ASSTEIHPHOCTH U 10 3aBEPIICHUN
JeSTebHOCTH MPEeAarath U3MEHEHUE XapaKTEePUCTUK Mpoliecca ISl MOMyUeHUs YIyUYIIeHHBIX XapaKTePUCTHK MPOIYKTa;
O  CBEpSTh CBOM JICUCTBUS C IENBIO U, IPH HEOOXOIUMOCTH, HCTIPABIIATH OIMTUOKHA CAMOCTOSITEIIBHO.
Ho3naeamenvnvie YY/[
YMeHue onpenensiTh MOHATHSA, CO3/]aBaTh 00OOIICHMS, YCTaHABINBATh AHAJIOTHH, KJIAaCCU(UIIUPOBATH, CAMOCTOSATEIHLHO BHIOUPATh OCHOBAHUS U
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KpuTepuu s Kiaccuukaiuy, ycTaHaBIUBaTh INPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pAacCyXJECHHE, YMO3aKIIOUYCHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AHAJIOTUH) U JENIaTh BHIBO/IBI.
OO0yyaromuiicsi CMOXKET:
no0MpaTh CI0BA, COMIOAYMHEHHBIE KIIIOYEBOMY CIIOBY, OMPEIEIISIONINE €ro MPU3HAKU U CBOMCTBA;
BBICTPAUBATh JIOTHUECKYIO LIEMOYKY, COCTOAIIYIO U3 KIIOUYEBOI0 CIIOBA U COMOAYMHEHHBIX €MY CIIOB;
BBIJICTISITH OOIIMIA MMPU3HAK ABYX WIIM HECKOJBKUX MTPEIMETOB HIIU SIBJICHHUA U OOBSICHATH UX CXOACTBO;
O00BEAMHATD MPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONpeIeJICHHBIM IpU3HAKaM, CPaBHUBATh, KiaccuuuupoBars U 00001aTh PaKThl U SBICHHUS;
BBIJICJIATH SIBJICHUE U3 OOIIETO psijia APYTHX SBICHUH;
OTIpEeEIATh OOCTOATENbCTBA, KOTOPHIE MPEIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3M MEXKIY SBICHUSMHU, U3 3TUX OOCTOSTENHCTB BBIICISATH
OTIPEICTISIONINE, CIIOCOOHBIC OBITH TPUUUHON JAHHOTO SIBJICHUS, BBISBIISTH IPUYUHBI U CIICACTBUS SIBJICHUN;
O  CTPOUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM U OT YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
O  CTPOUTH PACCYKJCHUE HA OCHOBE CPABHCHHMSI MPEAMETOB U SIBJICHHIA, BBIICIISS TIPU dTOM OOIIHE MPU3HAKH,
O  HW3Jlararh MOJy4CHHYIO0 HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIIaeMoil 3a1auu;
O  CaMOCTOSITEJIBHO YKa3bIBaTh Ha WH(OPMAIHIO, HYKIAIONIYIOCS B MPOBEpKE, Mpeajiarath M MPUMEHSATh CIOCO0 MPOBEPKH JOCTOBEPHOCTH
nHpopManuu;
O  OOBSCHATH SBIICHUS, MPOIIECCHI, CBSI3U M OTHOIIICHUS, BBISBIIIEMBIC B X0JI¢ TTO3HABATEIIFHON M HCCIICIOBATEIBCKON EATSIILHOCTH (TPHBOIUTH
00BsICHEHHE ¢ U3MEHEHUEM (POPMBI MIPEACTABICHUS; OOBICHAITD, JETATU3UPYSI UITU 0000111ast; OOBIICHSITH C 3aJJaHHOW TOYKH 3PEHUS);
O  BBISABIATH M HA3BIBATH NMPUYMHBEI COOBITHS, SIBJICHUS, B TOM YHCJIC BO3MOXKHBIC / HanbOOJIee BEPOSTHBIC MPUIHHBI, BO3MOYKHBIC MTOCICIACTBHS
3aJJaHHOM MTPUYUHBI, CAMOCTOSITEILHO OCYIIECTBIISS MPUYNHHO-CIIEICTBEHHBIN aHAH3;
O JenaTh BBIBOJ, HAa OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HBIX TOUEK 3pPEHUs, IMOATBEPKIATh BBIBOJ COOCTBEHHON apryMeHTaluend WIn
CaMOCTOSITENTFHO MOTYYCHHBIMU TaHHBIMH.
DopMHUpPOBAHUE U PA3BUTHE DKOJOTHYECKOTO MBIIUICHHUS, YMEHHE NPHUMEHSITh €ro B IMO3HABaTeIbHON, KOMMYHHMKATHBHOMW, COLUAIBLHOMN
MPaKTUKE U MPOPECCHOHATHHON OPUEHTAIINH.
OO0y4aromHiCs CMOXKET:
ONpeNENATh CBOE OTHOUIEHUE K IPUPOIHOM cpefe;
aHATM3UPOBATH BIUSHUE YKOJOTUYECKHUX (DAKTOPOB Ha Cpely OOMTaHUSI )KUBBIX OPTaHU3MOB;
MIPOBOAMTDH MPUYHUHHBIN U BEPOATHOCTHBIN aHAIN3 HKOJIOTMUYECKUX CUTYAIIHIA;,
MIPOTHO3UPOBATH U3MEHEHUS CUTYAIlUU TIPH CMEHE JIEHCTBHS OJTHOTO (hakTOopa Ha JAeHCTBUE Apyroro Gakropa;
pacTIpoCTPaHATh IKOJIOTUYECKUE 3HAHUS M YIaCTBOBAThH B MPAKTHUECKUX JIeaxX IO 3alUTEe OKPYKAIOIIEH Cpebl;
BBIPAXAaTh CBOE OTHOIICHHE K IPUPOJIC Yepe3 PUCYHKH, COUNHEHHUSI, MOJIEIIH, IPOCKTHBIE paOOTHI.
Kommynuxamuenwvie YY/[
YMeHrne OpraHu30BBIBaTH Y4YEOHOE COTPYAHHMYECTBO M COBMECTHYIO JICATEIBHOCTh C YYHTEIIeM U CBEPCTHUKAMH, padoTaTh
WHAVBUAYAIBHO U B TPYIIIE: HAXOAUTH 00IIee pelIeHre U pa3peniaTh KOH(QINKTH Ha OCHOBE COTJIACOBAHMSI TIO3UIIMIA M y4eTa HHTEPECOB;
dbopMyIupoBaTh, ApTyMEHTHPOBATh U OTCTANBATh CBO€ MHEHHE.
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OO0yJaromHICsS CMOXKET:

O  OIpeAensiTh BO3MOKHBIE POJIU B COBMECTHOM JIEATEITHPHOCTH;
O  HUIpaTh ONPEACICHHYIO POJIb B COBMECTHOMW JCATEIBHOCTH;
O  TPUHUAMAThH TO3UIMI0 COOECETHUKA, MOHUMAs MMO3UIUIO0 JIPYroro, pa3indyarh B €ro pedYd: MHEHHE (TOYKY 3pEHHS), JOKA3aTEIbCTBO
(aprymeHTsI), haKThl; TUIIOTE3bI, aKCHOMBI, TEOPUH;
O  OIpeAeNsiTh CBOM JCHCTBUS U JCHCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WITH MPEISITCTBOBAIN MPOYKTHBHOW KOMMYHHKAIIHH,
O  CTPOMTBH MO3UTHUBHBIC OTHOIICHHMS B TIpOIiecce YIeOHOW U MO3HABATEIBLHOM EATEIILHOCTH;
O  KOPPEKTHO M apryMEHTHPOBAHHO OTCTAMBATH CBOIO TOYKY 3PEHUS, B JTUCKYCCHHM yMETh BBIIBUTaTh KOHTPApTyMEHTHI, niepedpasupoBarh
CBOIO MBICITb.

IIpeomemnvimu pe3ynomamamu AAANOMCA:

* YCBOEHHUE CUCTEMbl HayUHbIX 3HAHUN O KUBOH MPUPOJE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHS, ISl POPMUPOBAHUS COBPEMEHHBIX MPEACTABICHUHN O

€CTECTBEHHOHAYYHOM KapTHHE MUPA;

* (1)OpMI/Ip0BaHI/Ie IEPpBOHAYAJIbHBIX CUCTEMATU3UPOBAHHBIX HpeI[CTaBJICHI/Iﬁ 0 OMOIOTMYECKUX O6T>6KT8.X, npoueccax, sABJICHUAX,
3aKOHOMCPHOCTAX, 00 OCHOBHBIX OHMOJIOTHYECKUX TCOPUAX, 00 PKOCHUCTEMHOMH OpraHu3aly XKU3HHU, O B3AMMOCBA3H ) KMUBOI'O U HCXKUBOI'O B
61/100(1)epe, O HaCJICACTBCHHOCTHU U UIBMCHYHNBOCTH, OBJIaJJCHUC MMOHATHHHBIM alrapaToM 6I/IOJ'IOFI/II/I;

° ano6peTeHHe OIIbITa MCITIOJIB30BaAHUA MCTOJ0B OMOJIOTUYECKOM HAaYKH U IPOBCACHUSA HECIOKHBIX OMOJIOTUYECKUX OKCIICPUMCHTOB JIA
HU3YYUYCHUS JKUBBIX OPTaHU3MOB U YCJIOBCKA, IMPOBCACHU 9KOJIOTMYCCKOI'0O MOHUTOPUHI'A B Oprn(anmeﬁ cpeac;

® q)OpMI/IpOBaHI/Ie OCHOB AKOJIOTHYCCKOH I'paMOTHOCTH: CIIOCOOHOCTH OLCHUBATDH NOCICACTBUSA ACATCIbHOCTH YCJIIOBCKA B IPUPOAC, BIIMSAHUC
(baKTOpOB pHUCKa Ha 3J0POBbC UCIIOBCKA, YMCHHC BBI6I/IpaTB LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX JEHUCTBUSAX U MOCTYIIKAax 10 OTHOIICHUIO K
JKMBOI npupoac, 310POBbIO CBOEMY U OKPYIKAIOIIUX; OCO3HAHNC HCO6XO,Z[I/IMOCTI/I JIeNCTBUI O COXPAaHCHUIO 6I/IOpa3HOO6pa3I/I$I " IPpUPOAHBIX
MGCTOO6I/ITaHI/II\/'I, BHUI0B paCTCHI/Iﬁ H )KUBOTHBIX,

* 00BICHEHHUE poiin OHOJIOTUH B HpaKTquCKOﬁ ACATCIIbHOCTHU HMHeﬁ, MECTa U pOJIK 9YC€JIOBCKA B IIPUPOJAEC, pOACTBA O6IJ_IHOCTI/I MPOUCXOKACHUA U
9BOJJIOINH paCTCHI/Iﬁ 1 KHMBOTHBIX,

¢ OBJIAJICHUEC METOJaMH OMOJIOrTYECKOU HAYyKH; Ha6J'IIO)IeHI/Ie M OIycaHue OMOJIOTHYECKHX OOBEKTOB U MponecCcoB; NMOCTaHOBKA OMOJIOTTYECKHX
OKCIICPUMCHTOB 1 00BsICHEHHE UX PE3YyJIbTATOB,



* (popmupoBaHUE MpeACTaBICHUN O 3HAYCHUH OMOJIOTUYECKUX HAyK B PELICHUH JIOKAIBHBIX U TTI00aTbHBIX 3KOJOTHUYECKUX IPOOIIEM,
HE0OXOIUMOCTH PALIMOHAIIBHOTO IPUPOIOTIOIB30BAHM S, 3AIUTHI 310POBbS JIOACH B YCIOBUAX OBICTPOr0 U3MEHEHHMSI SKOJIOTHUYECKOro KayecTBa
OKpY>KarollIel Cpeibl;

® OCBOCHHC HpI/IéMOB OKa3aHUusA nepBoﬁ IIOMOIIH, paHI/IOHaJIBHOﬁ OpraHu3anuu TpyJla U OTAbiXad, BbIpalllUBAHHA W PA3SMHOKCHUA KYJIbTYPHBIX
paCTeHI/Iﬁ H JOMAIIHUX JKXKUBOTHBIX, YX044a 3a HUMMU.

1. Conep:xanue Kypca 6mosioruu 9 kiacca

Bgenenue. buosiorus B cucreme Hayk (1 1)

buonorus xak Hayka. MecTo 61osoruu B cucreMe HayK. 3HaueHHe OMOJIOTHH JIJIsl IOHUMaHUS HayYHOH KapTHUHBI MUpa. MeTobl
Ouosiornyeckux uccnenopanuil. [loustue «xu3Hbp». CoBpeMEeHHbIE Hay4YHbIE IPEICTABICHUS O CYIIHOCTH JKU3HHU. 3HaUeHHE OMOIOTHYECKON
HAyKU B JI€ATEIbHOCTU YEJIOBEKA.
JleMOHCTpALMHK: TOPTPETHI YUEHBIX-O10JIOrOB; cxeMa «CBsi3b OMOJIOTUH C JPYTUMHU HayKaMm».

Pa3znen I. YpoBHuU oprann3zanum :kuBoi npupoasl (44 1)

I'naBa 1. MoJiekyJIsipHbIii ypoBeHb (7 1)

[Ipenmer, 3a1auu 1 METOABI UCCIIEAOBAHNS LIUTOJIOTUN KaK HayKu. McTopust OTKpeITUS U U3yueHus KiIeTKu. OCHOBHBIE MOJIOKEHUS
KJICTOYHOM TeopuH. 3HaUeHUE LIUTOJIOTHUECKUX UCCIIETOBAHUM U1 pa3BUTUS OMOJIOTUH U APYTUX OMOIOTMYECKHX HAyK, METUIIMHBI, CEIbCKOTO
XO3sICTBA.

Knerka kak cTpykTypHas ¥ (yHKIMOHAJIbHAS €AMHULA )KUBOT0. XMMUUYECKHH COCTaB KIETKU. ['pyImbl OpraHMueCcKuX COeAMHEHUI:
YIJIEBO/IbI, TUIU/IbI, O€IKH, HYKJIEMHOBBIE KUCIIOTHI. bruoiornueckue Kkatanu3aTopbl.

Bupycsl.
Meosicnpeomemnwie nonamus: memoo, npeomem, cnocoob, cucmema, Cmpykmypa, )yHKyus, Kamaiuzamop
Axmyanvnan memamuka O1s pecuoHa:
Mosnoko3aBoja «AbGcomoT» T. SmyTopoBCK,
MomnouHbIi KOMOUHAT « STy TOPOBCKHIN)
IToc. boposckuit, 3A0 «Datym»

I'nasa 2. Kierounsbiii ypoens (12 1)
OcHOBHBIE KOMITIOHEHTHI KJIeTkH. CTpoeHre MeMOpaH U siipa, ux ¢pyHkuuu. Lluronnazma u ocHoBHbIE opraHouibl. VX GyHKIIMM B KJIETKeE.



Oco0eHHOCTH CTPOEHUS KIETOK OaKTepuii, IpuOOB, )KMBOTHBIX U pacTeHHUI. Pa3nnums B CTpOEHUH KIIETOK MPOKAPUOT U SyKapHOT.
OOMeH BeIIeCTB U MpeBpalleHus dHeprus B kieTke. CriocoObl MOTy4YeHHsI OPraHUIeCKUX BEIIECTB: aBTOTPOMEI i reTepoTpodnl. DOTOCHHTE3,

€ro KocMHUecKas posib B onocdepe.

buocuntes 6enkos. [lonstue o rere. JIHK — uctounuk renerndeckoi napopmanuu. ['eHeTnaeckuii Koj. MaTpuaHbIi MPUHIAIT OMOCHHTE3a
oenkoB. O6pazoBanne PHK mo matpune JIHK. Perynsanus OnocunTesa.

[TonsiTue 0 romeocTase, peryJsius MpoLecCOB MPEBPAICHUS BEIIECTB U SHEPTUH B KIIETKE.
Henenune kiaetku. MuTos.
JleMOHCTpAIIMM: MUKPOIIPETapaThl KJIETOK PACTCHUH U KUBOTHBIX; MOJIEh KJIETKH; OIBITHI, HIUTFOCTPUPYIOIIUE Mporiecc (GOTOCHHTE3a; MOICTN
PHK u JIHK, pa3nu4HbIX MOJIEKYJ M BUPYCHBIX YaCTHII;, CXeMa MyTell MeTaboau3Ma B KJIETKE; MOJeb-antuinKaius «CuaTe3 Oemkay.
JlabopaTopHbie padoThI:

» CTpoeHHe SyKapHOTHUYECKHUX KIETOK Y pacTeHUI, )KUBOTHBIX, TPUOOB U MPOKAPUOTUUYECKUX KIETOK y OaKTepHii.

» Habmonenune mima3Monu3a 1 Jemia3MoJii3a B KIIETKaX dMHIEPMHUca JTyKa.
Mesxicnpeomemuvle NOHAMUA: CUHMES, MAMPUYA, MOOelb, NPoyecc, Onvlm, UHhopmayus

I'naBa 3. Opranu3mMenHslii ypoBeHb ( 154)

PazMHoOxkeHue 1 HHAMBUAYATbHOE pa3BUTHE (OHTOTeHE3) opraHu3MoB. CaMOBOCTIPOM3BEACHIE — BCEOOIIEe CBOMCTBO KUBOT0. DOPMBI
pa3MHOXKeHHUs opraHu3MoB. becnonoe pasMHOXKeHUE U ero TUIBL. MHUTO3 Kak OCHOBA 0ECIOJIOr0 pa3MHOKEHUS U POCTAa MHOTOKJIETOYHBIX
OpPraHU3MOB, €r0 OMOJOrMYECKOEe 3HAUCHHUE.

[TonoBoe pazmHokeHue. Meiio3, ero Ouonornueckoe 3HaueHrue. buonornyeckoe 3HaU€HUE OTIIOJOTBOPEHHUSL.

[ToHsTHE MHAMBUAYATBHOTO Pa3BUTHUS (OHTOTEHE3a) Y PACTUTENBHBIX U KUBOTHBIX OpraHu3MoB. Jlenenue, poct, AuddepeHnnanus KIeTok,
OpraHoreHes, pa3MHOXKEHHUE, CTapeHne, CMepTh ocoOeil. BnusHue hakTopoB BHEITHEH cpe/ibl Ha pa3BUTHE 3apObIiia. Y POBHH MPUCTIOCOOIEHUS
opraHni3mMa K U3MCHAIOINMCS YCIIOBUAM.

JeMoHcTpanum: TaOIHIbl, HILTIOCTPUPYIOIINE BUABI OECIIONIOTO U MOJIOBOTO Pa3MHOXKEHHS, SMOPUOHAIBHOTO U MMOCTIMOPHOHATIBHOTO
Pa3BUTHA BBICHIUX paCTCHHﬁ, CXOACTBO 3apozu,1me171 ITO3BOHOYHBIX )KMBOTHBIX; CXEMBI MUTO3a 1 Mero3a.

I'enernka Kak oTpaciib OMoJ0rH4Yeckor Hayku. VicTopust pa3BUTHS T€HETUKU. 3aKOHOMEPHOCTH HACJIEJOBaHUS MPU3HAKOB KUBBIX
opranu3MoB. Pa6otsl I'. Menzens. MeToab! vccieJoBaHus HACIEICTBEHHOCTH. | MOPHI0IOTHYECKU METO T M3yUEHHsI HAaCJIeICTBEHHOCTH.
Mounoru0puaHoe ckpeluBanue. 3aKkoH JOMUHUPOBaHUS. 3aKoH pacuierieHus. [loaHoe u HemoaHOe JOMUHUPOBaHUE. 3aKOH YHCTOTHI TaMeT U
€ro HUTOoJOrHuecKkoe o0ocHoBaHue. DEHOTUT U TE€HOTHII.

I'eneTnueckoe onpeaenenue nomia. ['eneTnyeckas CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIIJIEHHBIX € TIOJIOM.

XPpOMOCOMHast TEOPUS HACIEACTBEHHOCTH. [ €HOTHUII KaK LIEJIOCTHAs CUCTEMA.

OcHoBHbIE (GOPMBI H3MEHUMBOCTH. [ eHOTUNIYECKas N3MEHUYUBOCTh. MyTanuu. [IpuuuHel u yacToTa MyTaluii, MyTareHHble (PaKTOPHI.
DBOJIOIMOHHAS POJIb MyTalUi.



KomOunHaTHBHAs N3MEHUNBOCTh. BO3HUKHOBEHHNE pa3UYHbIX KOMOMHALMN T€HOB U UX POJIb B CO3/IJaHMH F€HETHYECKOro pa3HooOpasusl B
mpeenax Bujaa. DBOIONUOHHOE 3HAYCHIE KOMOMHATHBHONW U3MEHYMBOCTH.
deHoTUNIMYECKAsA, MM MOAU(DUKALMOHHAS, U3MEHYUBOCTb. POJIb yC10BUI BHELIHEH Cpe/ibl B pa3BUTUH U IPOSIBICHUN IPU3HAKOB U CBOWCTB.
JleMOHCTpALMU: MOJEIH-aNIUINKALIUY, WIITIOCTPUPYIOIIKE 3aKOHBI HACIEACTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YJIBTATHI OIIBITOB,
[OKa3bIBAOLINX BIHUSHUE YCIOBUH Cpelbl HA N3MEHYUBOCTh OPraHU3MOB; repOapHble MaTepHaibl, KOJUIEKLIUH, MYJISKH THOPUIHBIX,
MIOJIMIIJIOUTHBIX PACTEHUM.
JlaGopaTopHble padoThI:
* M3ydyeHne U3MEHYUBOCTH Y PACTEHUM U )KUBOTHBIX.
* M3ydenne eHOTHUIIOB pacTECHUH.
[TpakTuyeckas padora:
* Pemenue reseTuyeckux 3anad.
I'eneTuka yenoseka
Mertobl U3ydeHHUs HACIEICTBEHHOCTH YeoBeKa. | eHeTndyeckoe pazHooOpa3ue yesoBeka. ['eHeTnueckue OCHOBBI 310pOBbsl. BiusiHue cpezbl
Ha TeHeTUYECKOe 3710pOBbE YesioBeka. | eneTnueckue 00se3Hu. [ eHOTHIT U 3710pOBBE YEIIOBEKA.
JIeMOHCTpaLMU: XPOMOCOMHBIE AaHOMAJIMU YEJIOBEKA U UX (EHOTUIIMYECKHUE IIPOSBICHUS.
Jlaboparopuas pabora:
» CocTaBeHUE POJIOCIOBHBIX.
OCHOBBI CeNeKIIMY U OMOTEXHOJIOTUU
3azauu 1 METOIbl CEeNEKUUU. [ eHeTHKa KaKk Hay4yHasi OCHOBA CEJIEKIIMM OpPraHU3MOB. JJOCTHKEHUSI MUPOBOM U OTEUECTBEHHON CEJIEKIIUH.
JleMOHCTpalyu: *KUBbIE PaCTEHUs, TepOapHbIE FIK3EMILISAPHI, MYJISKH, TAOIULBL, (OTOrpaduu, WILTIOCTPUPYIOIIHNE PE3YIbTAThl CEIEKIIMOHHOM
paloThI; MOPTPETHI CEIEKIINOHEPOB.
Meosicnpeomemnvle nonamua: mexHoni02us, NPUHAKU, Memoo, 3a0ada, pe3yibmam
AKmyanvhana memamuKka 014 pecuona:
00O Arpodupma «Mexaypeuber»
OMyTHHCKHI paiioH, KpecThIHCKO-(hepMepcKoe X039HCTBO
OmyTuHckuit paiion, OOO «buzon», ®epma Ha 400 ronos
Hcerckuii paiion, Kommieke o mpons3BoCTBY Msica IIEPENIETIOB U MEPETIETNHBIX SUL]
HuxHeraBnuHckuii pailoH, KpoaukoBoayeckas gpepma
Paiionnsie otaensl pumana @I'BY «Poccenbxo3 nentpy» TromeHckol o0nacTu
00O «cenp Arpo» BepTukaabHO-WHTETPUPOBAHHBIN KOMILJIEKC IO OTKOPMY U MepepadboTke KpymHOro poraroro ckota B «O00 «Scenb-Arpo»
000 «Dxo-Hupa AIIK Xonguar»

I'nasa 4. [lonyasiiuOHHO — BU/1I0BO# YPOBeHb ( 84)



Bun. Kpurepun Buna. Bunoobpaszosanue. [lonsarue mukposBostonuu. [lonynsmuonnas ctpykTypa Buaa. [lomynsmus kak sJieMeHTapHast
HBOJIIOIIMOHHAs equHNIa. bronornyeckas knaccuduxanusi.
Mescnpeomemusle nOHAMUA: CMPYKMYpPA, Klaccugurayus

I'naBa 5. JkocucreMHblii ypoBeHb (54)
CoobmecTBo, 3K0cucTeMa, bnoreoreno3. Cocras u cTpyKTypa coodmectsa. IIpogykTHBHOCT coobmiecTBa. IloTokH BeliecTBa M SHEPTHH B
JKOCUCTEME.

DKocHCTEeMHas OpraHu3anus KUBOH NPUPOJIBL. DKOcUCTEMBI. Posib mpon3BoauTenei, moTpeduTeneil u pa3pymuTenei OpraHn4eckux BEeIIecTB B
HKOCHUCTEMAX U KPYrOBOPOTE BEIIECTB B pupoe. [Iumiessie cBs3u B 3kocucTeMe. OCOOEHHOCTH arpoKOCUCTEM.

JlaGoparopubie pabOTHI:

* CTpoeHHEe pacTEHUH B CBSI3U C YCIOBUSAMHM JKU3HHU.

* [loacyeT MHAEKCOB IUIOTHOCTH JJIs1 OIPEIETICHHBIX BUJIOB PACTEHUI.

* Briienenure nuieBbIxX Ene B ICKYCCTBEHHOM IKOCUCTEME (Ha MPUMEpEe akKBapruyMa).

[IpakTuueckue paboTHI:

» HaGnroieHus 3a ce30HHBIMEA U3MCHCHHUSIMH B KUBOU MPUPOJIC.

* CocraBJieHHE CXEeM Mepeaayuu BEIIeCTB U SHEPruH (Lieneil MUTaHus)
Mesicnpeomemmuole nonamua: cucmema, 3Hep2usi, 8eujecimeo, Kpy20680pom

I'naBa 6. buocdepnnlii yposennb (34)

buocdepa — rnobanbHas sxocuctema. Cpeapl )xu3HU. Cpenoolpasyromnas 1esTeaIbHOCTh OpraHu3MoB. KpyroBopor BemiecTB B 6uocgepe.
Mesicnpeomemmusvie nOHAmMUA: cucmema, Kpy2080pom

JIKCKypeHus:

» Cpena )KU3HHU U €€ 0OUTaTEel!.

Paznean I1. DBosmouns opranuyeckoro mupa (13u4)

I'naa 1. OcHoBbI yueHnust 06 3BoJrounu (84)

Yyenne 00 IBOMONIH OpraHudeckoro Mupa. Y. JlapBUH — OCHOBOIIONOKHHUK YUeHHUS 00 3BOTIONUU. J[BHKYIIIE CHITBI U PE3yIbTaTh
ABOJIIOLIMHU. Y CIIOKHEHHE PACTEHUH M )KUBOTHBIX B IpoOIIecce 3BOJIOLNU. bruonornyeckoe pazHoodpasue Kak OCHOBA YCTOMUNBOCTH Ouocdepsl,
pe3yabTaT 3BoIOIUU. CyIIHOCTh 3BOJIIOLMOHHOTO MOAX0/1a K U3YYEHHIO KUBBIX OPraHU3MOB.

JIBYOKYIIIME CUITBI M PE3YIIBTaThI 3BOOIMH. DAaKTOPHI SBOIONNH U UX XapaKTePUCTHKA
EctecTBeHHBII 0TOOp — NBIKYIIAS U HAMPABJISAIONIAs cuiia 3BOIIOIMU. bopr0a 3a cyliecTBOBaHME Kak OCHOBA €CTeCTBEHHOro 0TOopa. Ponb
€CTECTBEHHOT'0 0TOOpa B ((OPMUPOBAHUH HOBBIX CBOMCTB, MPU3HAKOB M HOBBIX BHJIOB.



Bo3HukHOBEHHE aianTauii 1 X OTHOCUTEIBHBIN XapakTep. B3zanmonpucrnoco6aeHHOCTh BUIOB KaK pe3yJIbTaT ACHCTBUS €CTECTBEHHOTO
otbopa.

3HaueHue 3HaHUI 0 MUKPOIBOJIIOIMH JIJIsl YIIPABIECHUS TPUPOAHBIMU MOMYJISIUSMU, PELICHUs TPOOJIEM OXpaHbl IPUPOJIbI U PALIHOHATBHOTO
IIPUPOIONOJIB30BaAHUS.

[Tonstre o makposBoonuu. COOTHECEHUE MUKPO- U MAKPOABOJIOLUHU. Y CIIOKHEHUE PACTEHUI U dKUBOTHBIX B IIPOLIECCE IBOJIOLUU.
Bbuonorunueckoe pazHooOpasue Kak OCHOBA YCTOWYMBOCTH OHOC(hEpPHI, pe3yIbTaT IBOIIOIHH.
JleMOHCTpaUM: )KUBbIE PACTEHUS U )KUBOTHBIE; TepOapHbIe FIK3EMILIAPHI U KOJUIEKLIUHU KUBOTHBIX, TOKA3bIBAIOIINE HHANBUAYAIbHYIO
M3MEHUYUBOCTb U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUI U NMOPOJ JOMAIIHUX KUBOTHBIX, & TAKXKE PE3YJIbTATHI IPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpezie 00MTaHus U Pe3yIbTaThl BUA00OPA30BaHUS; CXEMbI, WILTIOCTPUPYIOLIHE MPOLIECCHl BUI000PAa30BaHUS U COOTHOILLIEHUE ITyTei
MIPOTPECCUBHON OMOIOTUYECKOI IBOIIOLINU.
JlaGoparopHas pabora:

* M3yuenue npucnocobIeHHOCTH OPraHU3MOB K cpejie OOUTaHus.
Mescnpeomemusie nonamus: pazsumue, pe3yivmam, 0sudxicenue, haxmop, adanmayusi, OMHOCUMENbHOCHb

I'nasa 2. [Ipoucxoxaenue u pa3putue ;ku3Hu Ha 3emie (5 1)

Barsiapl, ToTe3sl U TEOpUU O MPOUCXOXKICHUU KU3HU. OpraHMvYecKuil MUpP KaK pe3yJIbTaT dBOIIOIUH. MicTopus pa3BUTHSI OpraHUYECKOTO
mupa. ['unoreza Onapuna — XomnzaeitHa.
JleMOHCTPAIIMM: OKAMECHEIIOCTH, OTIIEYATKU PACTCHUH U )KUBOTHBIX B JPEBHHUX TIOPOJIaX; PENPOAYKIIMHA KApTUH, OTpaxaronux (Giaopy u dpayHy
Pa3IMYHBIX 3P U IEPUOJIOB.
IKCKypCHS:

* lcTopus pa3BuTHs )KU3HU Ha 3emiie (KpaeBeIueCKui My3el, reoJIOrn4ecKoe 0OHAKEHUE).
Mescnpeomemmuvle nonamus: cunomesa, Meopus.

Paznea II1. OcHoBbI 3K0J10THH (54)

Oxkpyxaroias cpeia — HUCTOYHUK BEIIECTB, SHEPTUU U HHPOPMAIIMH. DKOJIOTHS, KaK Hayka. BiausiHue sKonorudeckux (GakTopoB Ha OPTaHU3MBI.
Ycnosus cpensl. [Ipucnoco6ieHuss OpraHu3MOB K Pa3InYHbIM 3KosorndeckuM ¢aktopam. Iomynsus. Tunsl B3auMoASHCTBUS MOMYISAIUN
Pa3HBIX BUJOB (KOHKYPEHITUS, XUIITHUYECTBO, CAMOMO3, ITAPA3UTH3M).

MerxBUI0BbIE OTHOILIEHHS OPTraHU3MOB, KOJIeOaHHs YUCICHHOCTH OPTaHU3MOB.
JlabopaTopHasi paGoTa* BrisiBiieHne npucrnocoOieHnii opraHu3MoB K cpezie 00uTaHus (Ha KOHKPETHBIX IpUMepax), TUIIOB B3aUMOAEHCTBUS
MOMYJISALMI pa3HbIX BUJIOB B KOHKPETHOM dKOCUCTEME



buocdepa — rinobansHas skocuctema. B. Y. BepHanckuit — 0CHOBOIIOIOKHUK yueHUs o ouochepe. Posb uenoseka B Guocdepe.

DKosorndyeckue npobaeMbl, X BIMSHUE Ha XKU3Hb yelloBeka. [ociaencTBus 1esTeNbHOCTH YelIOBeKa B 9KOCHCTEMAX, BIMSHUE €r0 TOCTYIKOB Ha
KMBBIC OPTAaHU3MBI K SKOCHCTEMBI.
JleMoHcTpauu: TaOIHUIIBI, WUTIOCTPUPYIOLINE CTPYKTYPY Onocdepsl; cxema KpyroBopoTa BEIIECTB U MPEBPAIICHUs SJHEPTUU B Onochepe; cxema
BJIMSTHUSL XO3MCTBEHHOM JISSITEIbHOCTH YeJIOBEKa Ha MPUPOJIY; MOIeIb-amuinkanus «bruocdepa u 4enoBek»; KapThl 3a110BeTHUKOB Poccuu.
JlabopaTopHas paGora.

* AHaJIU3 U OlIEHKA BIUSHUS (DAKTOPOB OKPYXKAKOIIEH cpelibl, (haKTOPOB PHCKA HA 3I0POBBE, MOCICICTBHH NESITEILHOCTH YETIOBEKA B
HKOCHUCTEMAX, COOCTBEHHBIX OCTYIIKOB Ha KUBBIE OPTaHU3MBbI U SKOCHCTEMBI.
Mesicnpeomemnnile nonamus: uH@opmayus, Kpy2080pom, Gakmop, cucmema

KaneHpgapHo-TemaTuuyeckoe nnaHupoBaHue Ha 2022/2023 yuyebHbil rop,

Bbuonorua 9 Knacc

Ne n/3 Bug, AKTyanbHasa OCHOBHble BONpPOCbI coaepKaHuA MnaHupyembie pe3ynbTaTbl 06yyeHUn il
Tema/ uHTterpauums KOHTPOAN | TemaTuKa gnsa Bup yuebHoW peaTenbHOCTU ar
/ pay P A AY A MpeametHblieMeTanpegmeTHble/IMHHOCTHbIE
f. pernoHa a
1 1 Buonorns — S1 buonoaus — Hayka o xusol npupode. 3Ha4yeHue [aBaTb onpejesieHne TeEpMUHAM; NepPevYnciaTb LapcTea
HayKa o buosnoauyeckux 3HaHuli 8 coepeMeHHOU HU3HU. KMBOW Npupoabl; auddepeHuMpoBaHHbIe U
YKNBOM lpogpeccuu, ceAazaHHbIe ¢ buonozueli WHTErpupoBaHHble BUONOTMYECKME HAYKU; YPOBHM
npupoge OnpeaenatoT NOHATUA, bopMUpyeMble B Xo4e OpraHuM3aumnm }X1BoM matepum

N3yYeHUs TeMbI:«BMONOTUAY, KMUKOIOTUAY,
«Bpronorna», «anbroNorna», «naneoboTaHMKa,
«reHeTnKa», «bnodusnka», «brnoxmmmay,
«pagmobuonorua», <Kkocmuyeckasa buonorna».
XapaKTepusyoT BMOIOMMI0 KaK HayKy O KUBOW
npupoge.

PacKkpblBatoT 3HaueHMe 6MOOrMYECKUX 3HAHWUN B
COBPEMEHHOW KU3HMU.

MpuBoaAaT NnpumMmepbl Npodeccuit, cBA3aHHbIX C
6uonorunen.

BeceaytoT C OKpyKaloWMMM (POACTBEHHMKaMK,
3HAaKOMbIMMW, CBEPCTHUKAMM) 0 Npodeccusx,
CBA3aHHbIX C Buosormen.

[oTOBAT Npe3eHTauumn o npodeccusx, CBA3aHHbIX C
6uonornen, NCNoAb3ya KOMNbIOTEPHbIE
TexHo0rmmn

XapaKTepM30BaTb YPOB-HU OPraHM3aLLUM KUSHMU:
MONEKYNAPHbIN, KNETOUYHbIN, OPraHU3MeHHbIN,

nonynAUMOHHO-BMA0BOM, 3KOCUCTEMHbIN, BUocdepHbIi.

P: ymeHue onpesensaTs Lefb YPOKa U CTaBUTb 33434,
HeobXxoaMMble A0S ee AOCTUMHEHUS.

M: ymeHne paboTaTb C PasIMUHbIMU UCTOYHUKAMM
MHOPMaLMK, OTAENATb rNaBHOE OT BTOPOCTENEHHOIO.
YMeHwue CTPYKTypupoBaTh yuebHblii maTepuan, AasaTb
onpeaeneHns NOHATUAM, CAMOCTOATENIbHO COCTaBAATb
KOHCMEKT ypOKa B TeTpaau.

K: ymeHuMe BOCMpUHMMaATb MHOOPMALMIO Ha CAYX.
Mo3HaBaTeNbHbIA MHTEPEC K eCTECTBEHHbIM HayKaM.
MoHMMaHMEe MHOro06pPa3nA U eAMHCTBA KUBOM
NPMPOAbI Ha OCHOBAHWM 3HAHWIA O NPM3HAKaX }KMUBOTO




MeTopabl
nuccnenoBaHu
A B 6Buonorun

S2

lMoHamue o Hayke. MemoObl HaQy4HO20 MO3HAHUA.
3mans! HAy4HO20 Uccnedo8aHusA

OnpeaenstoT NoHATUA, opmupyemble B Xxoae
N3yYyeHUs TEMbI: «HayKa», «Hay4yHoe
nccneoBaHMe», KHay4YHbIA METoA», K Hay4YHbIN
daKT», «HabAEHUEY, KIKCNEPUMEHTY,
«rMNoTesa», K3aKOH», KTeopus».
XapaKTepun3yoT OCHOBHbIE METOAbl HayYHOro
NMO3HaHMUA, 3Tanbl HAYYHOTO UCCAEA0BAHUA.
CamocToATenbHO popmynnpytoT npobnembl
uccnefoBaHus.

CocTaBnAOT NO3TANHYH CTPYKTYpy byayuwiero
CaMOCTOATENbHOIO UCCIef0BaHMA

Ha3blBaTb METOAbI M3YHEHUA KMBOWN NPUPOAbI
XapaKTepmn3oBaTb MeTOAbl UCCIEAOBAHUA B BLUonorum:
HabnlofeHWe, SKCNePUMEHT, CpaBHEHWeE, ONMCaHue,
MCTOPUYECKMIN MEeTOA,; OCHOBHbIE 3Tamnbl HAay4YHOro
nccaepoBaHus.

P: ymeHue onpegenatb ueab paboTbl, NAaHUPOBATb
3Tanbl ee BbINOJIHEHUA U OLLEHUBATb NOJIyYEHHbIE
pesynbTathl.

M: ymeHune paboTaTb C PasIMYHbIMU UCTOYHUKAMMU
MHGOPMALMU, OCYLLLECTBATL CMbIC/IOBOE YTEHWE,
OTAEeNATb INaBHOE OT BTOPOCTENEHHOr0, ONpeaenaTb
KPUTEPUN AR XapaKTEPUCTUKM NPUPOLHbLIX 06bEKTOB
K: ymeHue BOCNPMHUMATb MHPOPMALMIO Ha CAYX,
paboTaTb B COCTaBe TBOPYECKMX Fpynn

YUnTbCs UCNONB30BaTb CBOM B3rA4blI HA MUP A5
06BACHEHMSA PA3/IMYHBIX CUTYaALUIA, peLleHus
BO3HMKAOLWLMX NPOBAEM U U3BJIEUEHUSA }KUSHEHHbIX
YPOKOB

CywHocTb
KU3HU U
CBOWCTBA
KMBOTO

S3

CyLHOCTb NOHATUA «KMU3HbY. CBOMCTBA KUBOrO.
YPOBHM OpraHM3aumnn }KUBOI NpUpoabl
OnpeaenstoT NOHATMA, bopMUpyeMble B Xo4e
N3YYEHUS TEMbI: «KU3HbBY, «XKU3HEHHbIEe
CBOMCTBa», «BMONOrMYECKNEe CUCTEMBIY, KOBMeH
BELLECTBY», «NpoLueccbl bUOCUMHTE3a M pacnaga»,
«Pa3apaXkMMOCTby», KPasMHOMKEHUEY,
«HacNeACcTBEHHOCTbY, K U3MEHYNBOCTbY,
«pa3BUTMEY, KYPOBHWN OpPraHn3aL M }KUBOFO».

[atoT XxapaKTepuUCTUKY OCHOBHbIX CBOWCTB KMBOTO.

O6BbACHAKT NPUYUHDBI 3aTPYAHEHUMN, CBA3AHHDIX C
onpeaeneHnem NOHATUA KU3HbY.

MpuBoAAT NpUMepbl BUONOTMYECKUX CUCTEM
pa3HOro ypoBHA opraHusaumm. CpaBHUBAOT
CBOICTBA, NpoaBaatowmeca y 06 beKTOB KUBOW U
HEXWBOW NpUpoabl

Ha3blBaTb 06LLME NPU3HAKK (CBOICTBA) XKMBOTO
opraHusma

XapaKTepmn30BaTb CBOMCTBA *KMBOTO OPraHmn3ma (Ha
KOHKPETHbIX NpUMepax); NPOBOANTL CPAaBHEHME KUBO
N HEXMBOW MaTepum,

P: ymeHve onpenenatb ueab paboTbl, N1aHUPOBATb
3Tanbl ee BbIMONHEHWA U OLLEHUBATb NONYyYEHHble
pe3ynbTatbl

I

YMmeHue, cpaBHMBATb, KAaccuouumposaTs M 0606LaTh
NoHATUA

;KOMMyHMKaTMBHbIe YY/[:

OTCTanBaTb CBOK TOYKY 3peHUA, NPUBOAUTb aPTyMEHTbI,
noAaTBep:Kaas ux daktamu.

YYnTCA KPUTUYHO OTHOCUTBLCS K CBOEMY MHEHWIO, C
AOCTOMHCTBOM MPU3HaBATb OLIMBOYHOCTb CBOETO
MHEHMUSA (ecnM OHO TaKOBO) U KOPPEKTUPOBATL €ro
Oco3HaBaTb CBOM MHTEpPEChl, HAXOAWUTb U U3yYaTb B
y4ebHMKax maTepuman (M3 Mmakcumyma), MMmetoLwmii
OTHOLLEHME K CBOMM MHTEpecam.




MonekynapH | $1.1 06Luian XxapaKTepUCcTUKa MONEKYNAPHOTO YPOBHA AaBaTb onpeaeneHne TepMUHaM; NepeuncnaTb

bli1 ypOBEHb: opraHusauum kueoro. OpraHuyeckue BeLLecTsa: 3/IeMeHTbl, Npeobiajatolme B COCTaBe XMBbIX

o6u.|,a$| 6911!'(14, HYK/N1enHOBblEe KUCNOTbI, yrnesoabl, XX1Upbl OpraHM3mos, nx CBOWCTBA M 3HaYeHne

XapaKTepucTy (nnnabl). Buononmmepsl. MoHomepbl XapaKkTepunsoBaTb 0COBEHHOCTU CTPOEHMSA NOJIMMEPOB U

Ka OI'Ipe,CI,EJ'IFH'OT NOHATUA, d)OpMVIPVEMbIe B Xoae BXO4ALWNX B UX COCTaB MOHOMEPOB;
N3y4yeHnA Tembl: «OpraHNM4YecKkune eewecrtea», P.'leeHVleol'lpep,eflﬂTb Lenb paGOTbI, N1IaHNPOBATbL 3Talbl €e
((6e.I'IKM)), «HYK/IEUHOBbIE KUCNIOTbI», «yrnesoabl», BbINO/IHEHUA N OUEHUBATb NOJIy4EHHbIE Pe3y/IbTaTbl.
«KMPbI (MNnabl)», «6ronoanmepb», M:ymeHve paboTaTb C PasINYHbIMU UCTOYHUKAMM
«MOHOMEPbI». VIHCbOpMaLI,VIVI, OCyLWecCTBNATb CMbIC/IOBOE YTEHUE, OTAENATDb
XapaKTepusytoT MONEKYNAPHBIN YPOBEHb rnaBHOE OT BTOPOCTEMNEHHOr0, ONPeaeNaATb KpUTEPUn
opraHunsauun mnsoro. ANA XapPaKTEPUCTUKU NPUPOLOHbIX 06beKkToB
OnucbiBalOT 0COBEHHOCTU CTpOeHnA opraHN4YecKnx
BELLECTB Kak 61MonNoIMMepoB. K-ymeHne BoCnpuHMMaTh MHPOPMALIMIO Ha CyX, paboTaTb B
Ob6bACHAT NMPUYNHDbI NU3yHEHUA CBOWCTB ICOCTaBe TBOPYECKUX rpynn.
OopraHn4yeckunx sewectB UMEHHO B COCTaBE K/1IETKU; 'Y4UTBCS UCIIOJIB30BaTh CBOM B3IJISAAbI HA MUp JId
pa3Hoo6p33V|;| CBOMCTB 6mononmmep03, BXOAALWMX 00BSICHEHUS Pa3IMYHBIX CHTyauHﬁ, peneHus BO3HUKAIOIINX
B COCTaB *KUBbIX OPraHNU3MOB. HpO6J’IeM 1 U3BJICUCHHUSA )KU3HCHHBIX YPOKOB
AHaNU3MPYIOT TEKCT yueBHMKa C Lenbio YunTbcA NpMU3HaBaTb NPOTUBOPEUUBOCTL U
CaMOCTOATENIbHOIO BbIABAEHUA BUONOTUYECKUX HEe3aBEPLIEHHOCTb CBOUX B3rNAA0B HAa MMP, BO3MOXKHOCTb
3aKOHOMepHoCTel MX USMEHEHNA

Yrnesoapl §1.2 MpeseHT Yrnesogpl. Yrnesoapl, au caxapuapbl. [aBaTb onpeaesieHne TepMUHaAM; NepeuncnaTb

WHTerpaums c a-uma MoHocaxapuabl. ucaxapuabl. Moancaxapuabl BELLEeCTBa, BXOAALLME B COCTAB Yr/1€BOA0B; OCHOBHbIE

XUMmnen KnacTtep OnpegenstoT NoHATMA, GopMUpyeMbIe B Xoae GYHKUMM YINEeBOAOB; FPYNMbl YI/1€BOA0B

«OpraHquCK a N3yvyeHnA Tembl: «yrnesogbl, Ui caxapuabi», XapaKTepmn3oBaTb ocobeHHoCTH CTpoeHunA yrnesoaos,

ne Beulecrtsa»

«MOHOCaxXapuabl», «aMcaxapuabl»,
«nonuncaxapuabl», «pubosan, «aes3okcupmnbosar,
«FNOKO3a», « PPYKTO3a», «ranaKkTosa», «caxaposa»,
«ManbTO3a», «NAKTO3a», KKPAXMan», «/IMKOreH»,
KXUTUHY,

XapaKTepu3ytoT COCTaB U CTPOEHUE MOJIEKY
yrnesoAoB.

YCTaHaBAUBAIOT NPUYNHHO-CNEACTBEHHbIE CBA3U
MeXK Yy XMMUYECKMM CTPOEHUEM, CBOMCTBAMU U
bYHKUMAMM YrIeBOA0B HAa OCHOBE aHaM3a
PUCYHKOB M TEKCTOB B y4ebHuUKe.

Mp1BOAAT NPUMeEpbI YTNeBOA0B, BXOAALMX B
COCTaB OPraHM3MOB, MeCTa WX JIOKANN3aLMKU U

OCHOBHble GYHKLMM YyrNesoaoB (NpuBoanTb NPUMEpHI).
O6bACHATL MPUHAANENKHOCTb YI1€BOAO0B K
bromonekynam

P-ymeHreopraHnM3oBaTh BbINOSHEHWE 334aHUIA yuuTeNs.
Pa3BuTHE HaBbIKOB CAMOOLLEHKM M CaMOaHaNM3a
MymeHve AaBaTb ONpeaeneHna NoOHATUAM,
KNnaccnoumumnpoBaTtb 06beKTbl, ONpeaenaTb KpUTepmm ann
KNnaccuduKauym o6bEKTOB.

K-ymeHwe ciylLiaTh M 3aaBaTb BOMPOChI YUMTESIO U
OAHOK/IAaCCHUKaM

OCOo3HalT U OCMbICIMBAIOT MHPOPMALIUIO O
XapaKTepHbIX 0COBEHHOCTAX YriNeBoa0B

PednekcnpytoT, oLLeHMBaIOT pesyibTaTbl AeATeNbHOCTH




61ONOrNYecKyo ponb

Jivnnapl §1.3 Nunuapl. *Knpbl. FopmoHbl. PyHKLMKM IMNNAOB: [aBaTb onpefesieHne TepMUHAM; NepevYncnaTb
SHepreTU4Yeckas, 3anacarmowasn, 3alnTHasn, BeLLeCTBa, BXOAALLME B COCTaB MOJIEKY/bl BONbLIMHCTBA
CTpouTeibHadA, perynatopHas nvnuaos. HasbiBaTb pyHKLMM AMNNMAOB
OnpeaenaoT NoHATUA, bopMmupyemble B Xoae XapaKTepmn3oBaTb 0OCOBEHHOCTM CTPOEHUA IMMUAOB, UX
N3yYeHUA TEMbI: «TUNUABIY, €XKUPbI», KFOPMOHbI», | PYHKUMW.
«3HepreTnyeckaa GyHKUUA AMNUL0B», P-ymeHVeopraH1M3oBaTh BbINOSIHEHWE 334aHUI yUUTENS.
«3anacatoLan GyHKLMA TMNMA0BY», «3aLMTHaA Pa3BuTHE HaBbIKOB CAMOOLLEHKM U CaMOaHanm3a.
YHKLMA AMNNA0BY, KCTPOUTENbHAA PYHKLMA TymeHue nasaTb onpeaenieHna MOHATUAM,
NMNUA0BY», «perynaTopHas GyHKUUS AMNUL0BY. KNnaccnoumumnpoBaTb 06bEKTbI, ONpeaenaTb KpUTepUmn onaA
JatoT xapaKTepuCcTUKy cocTaBa U CTPOEHUA KnaccubuKaumm obbekTos
MONEKYN AMNUA0B. KymeHue cnywwiatb U 334aBaTb BONPOChHI y4UTENIO U
YcTaHaBAMBaOT NPUUYUHHO-CNEeACTBEHHbIE CBA3M OZIHOKNACCHUKam
MEXK Y XMMUYECKMM CTPOEHMEM, CBOMCTBAMU U Oco3HatoT 1 ocmbicIMBalOT MHbOPMALLMIO O
bYHKUMAMM Yyr1eBo0B Ha OCHOBE aHaAM3a XapaKTepPHbIX 0COBEHHOCTAX AMNNA0B
PUCYHKOB M TEKCTOB B y4eOHUKe. PednekcupytoT, oLeHMBalOT pe3yabTaTbl AeATENbHOCTU
MpuBoAAT NpUMepbl AMNUA0B, BXOAALUUX B COCTAB
OpraHM3moB, MecTa UX JIOKaIn3auumn n
6uonormyeckyto ponb. ObcyxaatoT B Knacce
npobaembl HAKOMNNEHWUSA KUPOB OPraHU3MamMu B
Lenax ycTaHOBAEHUA NPUYMHHO-CNeACTBEHHbIX
cBA3el B npupose
CoctaB n S1.4 CocTaB U cTpoeHue 6enKkoB. Benkn, A NPoTenHbl. | Ha3bliBaTb MOHOMEP 6ENKOBOM MONEKY/bI U €ro
CTpoeHne MpocTble 1 cnoxKHble 6enKn. AMUHOKUCAOTbI. COCTaBAAOLLIMNE; YPOBHM OpraHu3auuu 6enkoson
6enkos MonnnenTtung,. MepBuYyHan, BTOPUYHAA, TPETUYHAA U | MOJIEKY/Ibl; XapaKTepmM3oBaTb 0COBEHHOCTM CTPOEHUs

YyeTBepTMYHAA CTPYKTYypbl 6enkos. [eHaTypaunn
6enka

OnpegenstoT NoHATUA, bopmupyemble B Xoae
N3yyeHua TeMbl: «BEAKKU, NN NPOTENHDIY,
«MPOCTbIE U CNOMNKHbIE BENKNY, KAMUHOKUCAOTbI»,
«MOAUNENTMAY, KNEePBUYHAA CTPYKTYpa 6enKkosy,
«BTOPUYHAA CTPYKTYpa 6ENKOBY, «TpeTUYHan
CTPYKTypa 6eNKoB», «4eTBEPTUYHAA CTPYKTYpa
6en1KoB». XapaKTepusyrT COCTaB U CTPOEHUe
MO/IeKyN BENKOB, NPUYMUHBI BO3MOXKHOIO
HapyLWeHWUA NPUPOAHON CTPYKTYPbI
(aeHaTypaumm) 6enkos.

MOHOMepa 6esika 1 6eNKoBOM MOJIEKY/bI B LLEIOM;
06BACHATL NpoLecc 06pa3oBaHMA NeNTUAHOM CBA3Y,
npouecc o6pas3oBaHna 6e1KOB PasNUYHbIX YPOBHEN
opraHusauuu.

P-ymeH“eopraHnM3oBaTh BbINOHEHWE 334aHUIA yuuTens.
Pa3BuTHE HaBbIKOB CAMOOLIEHKM M CaMoaHan3a.
MymeHve AaBaTb ONpeaeneHna NoOHATUAM,
KNnaccnoumumnpoBaTtb 06bEKTbI, ONpeaenaTb KpUTepmm ann
KnaccuduKauym o6bEKTOB.

K'ymeHwe ciylliaTh M 3a4aBaTb BOMPOChI YUMTESIO U
OAHOK/IAaCCHUKaM

OCMbICINBAIOT TEMY YPOKa




MpuBOAAT NpMMepbI AeHaTypauun b6enkos

OCOo3HaloT M 0OCMbIC/IMBAOT MHGOPMALIUIO O
XapaKTepHbIX 0cobeHHOCTAX 6eskoB

PyHKUNK S$1.4 ®yHKUUKM BeNKOB: CTpOUTENbHAA, ABUraTesIbHas, nepeuncnatb GyHKUMM 6€NKOB B OpraHn3me
6enkos. TPaHCMOPTHaA, 3alLMUTHAA, PerynAaTopHas, XapaKTepun3oBaTb 0OCOBEHHOCTM CTPOEHUA MOHOMEPA
PeweHune CUrHaNbHaA, SHepreTMYeckas, KaTaanTmyeckas 6enKa 1 6eNKOBOM MOIEKYbI B LLEIOM; 0O BACHATD
33JaHui no YcTaHaBAUBAKOT NPUYUHHO-CNEACTBEHHbIE CBA3N npotecc o6pas3oBaHUA NenTUAHON CBA3W, NpoLecc
Pr. MeX 4y XMMUYECKUM CTPOEHNEM, CBOMCTBAMMU U 06pa3oBaHMA 6ENKOB Pa3INYHbIX YPOBHEN
bYHKUMAMM BeNKoB Ha OCHOBE aHa/1M3a PUCYHKOB opraHusaumu.
M TEKCTOB B y4ebHMKe. P: ymeHuVe opraH1M3oBaTb BbINOJHEHWE 334aHUM
MpuBoaaT Nnpumepbl 6e1KOB, BXOAALLMX B COCTAB yumnTens. PasguTne HaBbIKOB CAMOOLEHKU U
OPraHNU3mMOB, MeCT UX I0KaNn3aLmuu u camoaHanusa.
6uonormyeckon poau : ymeHve fgaBaTtb onpeaeneHna NOHATUAM,
KNnaccmpumumpoBaTb 06bEKTbI, ONpPeaenaTb KpUTepum
Ana knaccudmKaumm o6bEKToB.
K: ymeHue cnywaTtb 1 3aaBaTb BONPOCHI yHUTENIO U
OZIHOK/IAaCCHMKam
OcMbICIMBAIOT TEMY YPOKa
OCO3HaloT U OCMbIC/IMBAIOT MHDOPMALLMIO O
XapaKTepHbIX ocobeHHocTAX 6eKoB
HyknenHosbl | S$1.5 HyKknenHoBble KUCNOTbI. AaBaTb onpegeneHve TepMmnHam. MNepeuncnaTts TMnbl
€ KUC/IoTbl [e30KcnpnboHyKknenHosas kucnota, unm OHK. HYK/IeMHOBbIX KMcaoT; yHKumm AHK 1 PHK; Tunbl PHK.

PuboHyKknenHosas Kucnota, uan PHK. Asotucrtble
OCHOBAHUA: aAEHWH, T'YaHWH, LUTO3UH, TUMUH,
ypaunn. KomnnemeHtapHocTb. TpaHcnopTHaa PHK
(TPHK). PubocomHasn PHK (pPHK).
NHbopmaumoHHasa PHK (MPHK). HykneoTua,
[BoliHas cnnpanb

OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e
N3yYeHUs TEMbI: KHYKNEUHOBAA KMCNOTa»,
«0,e30KCUPNBOHYKNENHOBaA KMCNOTa, uamn AHK»,
«PUBOHYKNENHOBasA KMucnoTa, unm PHK»,
«a30TUCTble OCHOBAHUAY, KaAEHUHY, KTYaHUHY,
KUMTO3MHY», KTUMUHY, Kypauuay,
KKOMM/IEMEHTAPHOCTbY, «TpaHcnopTHasa PHK
(TPHK)», «pnbocomHasn PHK (pPHK)»,
«uHpopmaumoHHasa PHK (MPHK)», «Hykneotnay,
«aBoMHaaA cnupanb AHK».

JaloT xapaKTepMUCTUKY COCTaBa U CTPOEHMA

HasbiBaTb cocTasaatowme moHomepos JHK n PHK
XapaKTepmn30BaTb 0OCOBEHHOCTU CTPOEHUSA HYKIEUHOBbBIX
kucnot (AHK, PHK), 06bACHATb NpuHLMN
KomMnnemeHTapHocTH; dyHKumm OHK n

PHK (pa3nunuHbix TMnos PHK);

P: onpepensatoT uenb paboTbl [1: OCyLLLECTBAAIOT NOUCK U
oTbop Heobxoanmon nHdopmauum

K: 3a/at0T BOMPOCbI, BbIPa*katoT CBOU MbIC/N

Oco3HaHWe eiMHCTBA *KMBOWM NPUPOAbI Ha OCHOBE 3HAHWUI O
HYK/IEMHOBbIX KUCIOTaX




MOJIEKY/T HYKNEMHOBBIX KUCAOT. YCTaHaBAMBaAOT
NPUYNHHO-CNEACTBEHHbIE CBA3N MEXKAY
XMMWYECKMM CTPOEHUEM, CBOMCTBAMM U
bYHKLUMAMM HYKNENHOBbBIX KUCIOT Ha OCHOBE
aHa/M3a PUCYHKOB U TEKCTOB B y4ebHMKe.
MpuBOAAT NPUMEPbI HYKNEUHOBBIX KUCAOT,
BXOAALLMX B COCTaB OPraHNU3MOB, MeCT UX
JNIoKanusaumm n buonornyeckot ponn. CocrasnatoT
nnaH naparpada yyebHuka. Pewatot
6uonormyeckme 3agaum (Ha maTemaTUYecKui
pacyeT; Ha NPUMEHeHWe NPUHLMNA
KOMMNJEMEHTAPHOCTH)

10 AT® n gpyrmne | S1.7 ApeHosnHTpudocoat (ATP). AgeHosnHandbocoaT [aBaTb onpeaeneHne TepmnHam. MNepeuncnatb
OpraHun4yeckn (AQ®P). AneHo3snHmoHodochaT (AMD). cocTaensowme Hykneotnga AT (AQP, AMOD);
e Makpospruyeckasn cBsisb. BUTamuHbl pasnunyHbIe rpynnbl BUTAMUHOB
coeanHeHus KMPOPACTBOPUMbIE M BOAOPACTBOPUMbIE XapaKTepun3oBaTb 0CO6EHHOCTM CTpoe-
KNEeTKn OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e HUA monekynbl ATO (AP, AM®); ee cBoicTBa U
N3y4YeHUs TeMbl: «ageHo3uHTpudocdat (ATD)», dYHKUUM (06BACHATL POSIb MaKPO3PrMYECKoM CBA3M).
«apeHosnHambocdat (ALD)», P: KOPPEKTUPYIOT CBOM 3HAHUA
«ageHo3mHMmoHodochaT (AMD)», 1: aHaNN3MpyIOT NONYYEHHblEe 3HaHWA, BbIAENAIOT
«MaKpO3prMyecKkas CBA3by», «}KUPOPACTBOPUMbIE rnaBHOe, BTOPOCTENEHHOoe
BMTaMUHbI», «BOAOPACTBOPMMbIE BUTAMUHbI». P: oueHuBatoT cobcTBEHHbIE pe3ybTaThl
XapaKTepu3ytoT COCTaB U CTPOEHME MOJIEKYbI K: BbIparkatoT B OTBETaxX CBOU MbIC/N
ATO. PednekcupytoT, oLeHBatOT pe3yabTaThl AeATENbHOCTU
MpuBOAAT NPUMEpPbI BUTAMUHOB, BXOAALLMX B
COCTaB OPraHU3MoB, U UX BUOOrMYECKON PON.
[OTOBAT BbICTYN/IEHME C COOBLLEHNEM O POAU
BUTaMWHOB B GYHKLMOHUPOBAHWM OpraHM3ma
yesioBeKa (B TOM Uncie C UCNOIb30BaHUEM
KOMMbIOTEPHbIX TEXHONOTUIA).
O6cyKaatoT pesynbTaTbl paboTbl ¢
OJHOK/IAaCCHUKaMM
11 Buonornyeckun | $1.8 OTuet r. Anytoposck, | MNoHATUe 0 KaTanmsaTopax. buonornyeckue JasaTb onpeaeneHne TepmmHam. MNepeuncnatb
e no MonoYHbI M KaTanmsatopbl. DepmeHT. KopepmeHT. AKTUBHbIN daKTopsbl, 0becneynsatoLLne CKOpoCcTb GepMEHTATUBHbBIX
KaTanunsaTtopbl 3KCKYpC | KombuHaT LUeHTp bepmeHTa. peakuymi
WNHTerpauma c nn «fAnyTopos.- JlabopamopHasa paboma XapaKTepmn3oBaTb CBONCTBA pePMEHTOB, MEXaHU3M
Xvmuen CKUN» PacwenneHune nepokcnaa Bogopoaa depmeHTom aenctena bepmeHToB, 06BACHATL 06pa3oBaHme
«Katanunsatop KaTasiasomn KOMMNeKca «pepmMeHT — BELLEeCTBOY; POJib GEPMEHTOB B




bI» OnpezenstoT NOHATUMA GOpMUpPYEMbIE B XO4e opraHusme
BupTtyanbHas M3y4YeHMUA TEMbI: «KKaTann3aTop», «GepmeHT», P: KOPPEKTMPYIOT CBOWN 3HAHUA
3KCKypCuma: KKOPEPMEHT», KAKTUBHbIV LLEHTP depmeHTa». K: B3anmooueHKa
XapaKTepusyoT posib BUOAOrMYECKUX 1: aHaNN3MpyOT NONYYEHHble 3HaHWA, BblAENAIOT
KaTanM3aTopoB B KNeTKe. rnaBHOe, BTOpOCTENeHHoe
OnucbIBalOT MeXaHU3M paboTbl pepmMeHTOB. K: BblpakatloT B OTBETaX CBOU MbIC/IN
MpuBoaAT NnpuMmepbl GepMEHTOB, UX SIOKaNN3aLMn Oco3HatoT M oCcMbIC/IMBaOT MHbOPMALLUK O
B OpraHvMame u nx 6MosorMyeckom ponu. XapaKTePHbIX 0COBEHHOCTAX KaTaaN3aTopoB
YcTaHaBAUBAKOT NPUYUHHO-CNEACTBEHHbIE CBA3N
mexay 6enkoBov npuposon GepmMeHTOB U
ONTUMANbHbIMU YC0BUAMMU UX
dYHKLMOHMpPOBaHMA.
OTpabaTtbiBatloT ymeHUA GOpMyAnpoBaTb rmnoTesbl,
KOHCTPYMpPOBaTb, MPOBOAUTb IKCNEPUMEHTbI,
OL,eHUBATb NOMyYEHHbIe pe3y/bTaTbl HA OCHOBE
cofepKaHma nabopaTopHon paboThbl
12 9 Bupycobl. §1.9 Bupycbl. Kancma,. CamocbopKa BUPYCHbIX YacTuLL. NepeyvncnaTb 3/1EMEHTbI, BXOASALLME B COCTAB BUPYCHOM
PeweHune noaro Lukn pa3sutma supyca yacTumubl, cnocobbl 6opbbbl co CMAom
3afaHuii no TOBUT OnpeaenatoT NoHATUA, bopMUpyemble B Xo4e XapaKTepmn3oBaTb 0OCOBEHHOCTU CTPOEHUSA U
er. bCA K N3YyYeHUA TEMbI: «BUPYCbI», KKANcuay, bYHKLMOHMPOBAHMSA BUPYCOB; 0COBEHHOCTMU PA3/IUYHbBIX
K/P «camocbopKar. BMPYCHbIX 3a601€BaHUIN 1 UX NPOPUAAKTUKM, CNOCOBbI
XapaKTepu3yloT BUPYCbl Kak HEKNETOUYHble GOpPMbI 60pbbbI co CMLom.
YKM3HU, OMUCBHIBAIOT LMK/ Pa3BUTMA BUPYCA. P:ymeHre onpeaenaTs Lenb paboTbl, N1aHMPOBaTb STanbl ee
OnucobIBalOT 06LWMIA NNaH CTPOEHNA BUPYCOB. BbIMOJ/IHEHWA Y OLLEHMBATb NOJyYeHHbIe Pe3y/bTaTbl..
MpuBOAAT NpMMepbl BUPYCOB U 3aboneBaHui, M :ymeHve paboTaTb C Pa3IMYHBbIMU UCTOYHUKAMM
BbI3blBaeMbIx UMU. O6CYKAatoT Npobaembl MHbOPMaLMK, OCYLLLECTBIATL CMbIC/IOBOE YTEHME,
NPOUCXOXKAEHUA BUPYCOB OTAEeNATb rNaBHOE OT BTOPOCTENEHHOro, onpeaenaTb
KpUTEPUU ANA XapaKTEPUCTUKM NPUPOLHbBIX
06beKkTOB
K:ymeHwue BocnpuHuMmMmaTb MHGOPMaUMIO Ha CyX, paboTaTb
B COCTaBe TBOPYECKUX rpyrn.
OCO3HaloT U OCMbICIMBAOT MHbOPMaLUK O
XapaKTepHbIX 0COBEHHOCTAX BUPYCOB
PednekcupytoT, OLeHUBAIOT pe3yibTaTbl AEeATENIbHOCTU
13 10 | O6o6watowmii | MosTo OnpepgensatoT NoHATUA, cPOPMUPOBAHHbIE B XO4e [aBaTb onpegeneHne TepmmHam. HasbiBaTb
YPOK puTb U3yYeHUs TeMbI. MHOTOMOJIEKYNAPHbIE KOMMNAEKCHbIE CUCTEMDI;
rnasy [atoT oLeHKy BO3pacTatolLeil poan ecTeCTBEHHbIX nepeyYncnaTb UX CBOMCTBA U 3HaYEHUe
1. HayK M Hay4YHbIX UCCef0BaHUI B COBPEMEHHOM XapaKTepmn3oBaTb OCOBEHHOCTU CTPOEHUSA U




MUpe, NOCTOAHHOMY MPOLLECCY 3BONOLUN
Hay4YHOro 3HaHuA.

OTpabaTbiBatoT ymeHns GOpMyanpoBaTh rMnoTesbl,
KOHCTPYMPOBATb, NPOBOAMUTL SKCNEPUMEHTbI,
OLEHMBATb NONyYEHHble Pe3yabTaTbl

OYHKUMOHMPOBAHMA MHOTOMOEKYSAPHbIX
KOMM/IEKCHBIX CUCTEM, OB BACHATL UX CBOMCTBA,
3HayeHue

P:YmeloT opraH130BbIBaTb BbINOJIHEHUE 334aHUIA
y4YuTens, aHaIM3npoBaThb pe3ynbTaTbl cBOe paboTbl Ha
YPOKe.

M: YmeloT BOCNPOU3BOAMTL MHOOPMALMIO MO NAaMATH,
AaBaTb onpeaesieHne NOHATUAM, CTPOUTL peyeBble
BbICKA3bIBAHWSA, YCTaHAB/IMBATb MPUYNHHO-
CneacTBEHHblE CBA3W.

K: YmeHue pabotatb B rpynnax, obcy»aatb
BbibupatoT LeneBble N CMbICN0BbIE YCTaHOBKWU B CBOUX
OEeNCTBUAX M NOCTYNKax .

14

KnetouHblit
YPOBEHb:
obuasn
XapaKTepucTu
Ka

§2.1

0612 XapaKTepUCTUKA KNETOYHOTO YPOBHA
OpraHu3aumn XuBoro. Knetka — CTpyKTypHaa u
bYHKUMOHANbHAA eauHNLA KU3HU. XUMUYECKUI
COCTaB KNeTKN. MeToabl M3y4eHUA KNeTKU.
OCHOBHbIe NOJ/IO¥KEHNA KNETOYHOWN Teopun
OnpepenatoT NOHATUA, bopmUupyemble B Xoze
N3yYeHUA TEMbI: KKNEeTKa», KMeToAbl U3y4eHuna
KNEeTKU», «CBETOBAA MUKPOCKOMMUAY, «3NEKTPOHHAA
MMUKPOCKOMUAY, KKJETOYHAs TeEOPUAY».
XapaKTepu3yIoT KNEeTKY KaK CTPYKTYPHYHO U1
bYHKUMOHANbHYIO eANHULY XU3HU, ee
XMMUYECKMI COCTaB, MeToAbl U3YYEHUA.
Ob6BACHAT OCHOBHbIE MOAOMKEHUA KIETOYHOM
Teopuu.

CpaBHMBaOT NPUHLMNbI PabOoTbl U BOSMOXKHOCTH
CBETOBOM M 3NEKTPOHHOM MUKPOCKOMNYECKOM
TEXHUKMU

Ha3bIBaTb GaMUINM BEIMKUX YYEHbBIX-MUKPOCKOMUCTOB,
BHECLUNX CBOM BK/afj B U3yYeHUe KNETOK, aBTOPOB
KNETOYHOM TEeopum

XapaKTepmn30BaTb OCHOBHbIE MOJIOKEHUSA KIETOYHOM
Teopuu. NMPoBOANTL CPAaBHEHUE CTPOEHMSA NPOKAPUOTOB
M 3YKapuoTOB, PACTUTENbHOMN U KMBOTHOM KNETOK
(aBTOTpPODOB M retepoTpodos).

.P: ymeHue BbIBUpPaTb camocTosATebHbIEe CPeaCcTBa
OOCTUXEHUA Lenu

M: yMmeHue HaxoAuTb HYXHYI MHGOPMaLuio

K ymeHMe KoppeKTUpoBaTb CBOM 3HaHMUSA,
B3aMMOOLLEHMBATL ApYr Apyra.

YUnTbCA 0CMbICIMBATL 3HAYMMOCTb LLAHHOW TEMbI,
YUYMUTBLCA UCMNO/b30BaTb CBOW B3rNAAbI ANA PeLIeHNn
npobaem v U3BAEYEHUA KU3HEHHDBIX YPOKOB




15 Obwume §2.2 Otyet 0 Na6opatopHana | O6wme cBeAeHMA O CTPOEHNN KNETOK. JaBaTb onpegeneHne tTepmmHam. HasbiBaTb
CcBeAeHuA o BbIMONH | paboTta Ne2 UunTtonnasma. Aapo. OpraHonabl. MembpaHa. COCTaBAAOLWME HAPYKHON KNETOYHON MeMbpaHbl,
KNeTKax. eHun «PaccmatpusaH| KnetouHaa membpaHa. ParoumTos. MMHOLMTOS COCTaB COAEPKMMOro aapa
KneTouHasn paboTbl ne KNeToK OnpeaenstoT NoHATUA, opmupyemble B Xxoae XapaKTepmn3oBaTb CTPOEHNE KNETOUYHOW MeMbpaHbl,
membpaHa pacTeHui, U3YYEHUA TEMbI: KLUTOMIA3MA», KALPOY, bYHKLMM HapyKHOM membpaHbl KNETKK, Cnocobbl
MNHTerpauma c MBOTHbIX NOA, | «OpraHoMAbI», KMemMmbpaHa», «KJeToYHasn NPOHMKHOBEHWSA BELLECTB BHYTPb KAETKM (baroumntos,
dusmkom MUKPOCKONom | memb6paHa», «paroumntos», «MMHOLMTO3Y. NUHOLMTO3.
«Monekynsap- » XapaKTepu3yoT 1 CPaBHUBAIOT NpoL,ecchl P- onpegenstoT Lenb paboTbl,, KOPPEKTUPYIOT 3HAHUA.
HO — ¢daroumTo3a U NMHOLMTO3A. M- aHaNM3MPYIOT NOYYEHHbIE 3HAHUA U
KMHeTMYeckan OnuncbIBaOT 0COHEHHOCTU CTPOEHMA YacTel n andodepeHUNPYIOT NONYYEHHbIE 3HaHMUA.
TEOPUAN» OpraHonA0B KNETKW. YCTaHaBAMBAOT NPUYUHHO- K ymeHMe KOppeKTMpoBaTb CBOW 3HaHUA,
CNeiICTBEHHbIE CBA3U MEXAY CTPOEHUEM KNETKU U B3aMMOOLLEHNBATL APYr APYra - BblpaXKatoT CBOU MbIC/W.
OCyLLEeCTB/IEHMEM €10 NpoLeccoB ¢paroumnTosa, OCMbICIMBAIOT EAMHYIO NPUPOAHYIO LLENOCTHOCTD
CTpOeHMEM U GYHKLUUAMU KNETOYHOM MeMBpaHbI.
CocTaBnAOT NAaH naparpada
16 Aaopo §2.3 Aapo, ero cTpoeHne 1 GYHKLUMMU B KNETKE. JasaTb onpegeneHne TepmmHam. HasbiBaTb
MpoKkapunoTbl. JyKapnoTbl. XPOMOCOMHbIN Habop COCTaBAAOLLME HAPYKHOM KNETOYHON membpaHbl,
KNEeTKU COCTaB COAEPKMMOro fapa
OnpeaenstoT NoHATUA, opmupyemble B xoae XapaKTepmn3oBaTb CTPOEHUE KNETOUYHOW MeMbpaHbl,
M3Y4YEHUA TEMbI: KMPOKAPMOTbLI», KIYKAPUOTbI», bYHKLMM Hapy»KHOM membpaHbl KNeTKK, cnocobbl
KXPOMATUH», KXPOMOCOMbI», KKAPUOTUM», NPOHMKHOBEHWSA BELLECTB BHYTPb KAETKM (daroumntos,
«COMaTUYECKUE KNETKUY», «AUMIOUAHbIA Habop», NMUHOLMTO3.
«TOMOJIOTUYHbIE XPOMOCOMbI», «FaniouaHbIN P- onpegnenaioT uenb paboTbl,, KOPPEKTUPYIOT 3HAHMA.
Habop XPOMOCOMY», KTaMETbI», KAAPbILLKOY. M- aHaAM3MPYIOT NONYYEHHbIE 3HAHUA U
XapaKTepu3yloT CTPOeHUE AAPa KNETKU U ero cBA3N | anddepeHUMpYOT NoSyYeHHbIe 3HaHMA.
C 3HAONNa3MaTUYECKOM ceTbto. PewwatoT K ymeHMe KoppeKTMpoBaTb CBOM 3HaHMUSA,
6uonormyeckune 3agaum Ha onpegeneHne Yncna B3aMMOOLLEHMBATL APYr APYra - BblpaKatoT CBOU MbIC/IW.
XPOMOCOM B ranJiongHoOM 1 AUNAouAHOM Habope OCMbICIMBAIOT EAMHYIO NPUPOAHYIO LLENIOCTHOCTb
17 3Hpgonnasmar | S$2.4 JHAoNNa3maTnYecKan cetb. Pubocombl. KomnaeKke | HasblBaTb OPraHOMAbl KNETKU, UX GYHKUMK; NePeuncnaTb
MyecKan ceTb. Fronbaxu. Jinsocomol BMAbI NAacTnA,
Pubocombl. OnpeaenstoT NoHATUA, opmupyemble B xoae XapakTepu3osaTb cTpoeHue IMC, pubocom, MM30COM U
Komnnekc M3y4YeHUA TEMbI: «3HA0MNNA3MaTUYECKanA CETbY, Ap. opraHonaos, ux GyHKUMU. O6BACHATb Hannumne
Fonbaxm. «pnbOCOMbI», «KOMNAEKC FoNbaKNY, 60/1bLIEro KOMYECTBA MUTOXOHAPUIA B MONOAbBIX
JInsocomol «JIN30COMbI». KNEeTKax U B KNETKax C 60NbLLINMMK SIHEPTETUYECKUMMU

XapaKTepu3ytoT CTPOEHMNE NePeUnCaeHHbIX
OPraHoMA0B KNETKU U MX GYHKUMK. YCTaHaBAMBAIOT
NPUYMHHO-CNEACTBEHHbIE CBA3U MEXKY CTPOEHUEM
N GYHKUMAMM BUONOTMYECKUX CUCTEM Ha Npumepe

3aTpaTamu
P- onpeaenatoT uenb paboTbl, KOPPEKTUPYHOT 3HAHUA.
M- aHaNU3MPYIOT NOJTyYEHHbIE 3HAHWA U
AndoepeHLMpPYOT NONyYEeHHbIe 3HaHUA.




KNETKW, ee OPraHONA,0B U BbINOSHAEMbIX UMM
dYHKUMIA.

PaboTatoT ¢ uaatocTpauuamm yuebHmka
(cmbicnoBoe uTeHue)

BbIPaKatoT CBOU MbICAN
K: ymeHune pabotatb B rpynnx, obcyaatb
OcMbICVBalOT eANHYIO MPUPOLHYHO LIENIOCTHOCTb

18 MwutoxoHapu | §2.5- MuTtoxoHapun. KpucTbl. Maactuabl: elikonaacTsl, Ha3bIBaTb 3/1€MEHTbI, BXOAALLME B COCTAB KNIETOYHOro
u MNnactnapl. 2.6 X0PONAacTbl, XPOMONANACTbI. [paHbl. KneTouHbin LeHTpa; NnepeymcnaTb opraHonabl ABUXKEHUA; Ha3blBaTb
KneTouHbIR ueHTp. Untockenet. MukpoTtpybouku. LeHtpronu. opraHouApbl NPOKaPUOTUYECKOM KNETKU
LEeHTp. BepeTteHo peneHusa. PecHUUYKN. KryTuku. XapaKTepM30BaTb CTPOEHME U PYHKLMU KNETOYHOTO
OpraHounapl KneTouHble BKAOUYEHUA LeHTpa M OPraHoMA0B ABUMKEHUSA;

LBUXEHUA. OnpegenstoT NOHATUA, bopMUpyeMble B XO4e
KnetouHble N3YyYeHUA TEMbI: K MUTOXOHAPUUY, KKPUCTbI», P- onpenenaioT wenb paboTbl,, KOPPEKTUPYIOT 3HAHMA.
BK/IOYEHUA «NAACTUABI», KNENKONNACTbI», KXI0PONAACTLIY, M- aHaNM3MpPYOT NONYYEHHbIE 3HAHUA U
«XPOMONACTbI», «KFPaHbI», KKAETOYHbIN LLEHTPY, anbdepeHUNPYIOT NONYYEeHHble 3HaHUA.
KUMUTOCKENET», KMUKPOTPYOBOUKM», KLLEHTPUOANY, - BbIPA*KaKOT CBOM MbIC/IN
«BEPETEHO AENEHUA», KPECHUYKNY, KKTYTUKNY, K- BbICKa3bIBalOT CBOIO TOUKY 3peHusA
KKJIETOYHbIE BKIIOYEHUAY. OCMbIC/IMBAIOT €AMHY0 NPUPOAHYIO LEe/I0CTHOCTb
XapaKTepu3yroT CTPOEHWE NepeYnUCIeHHbIX
OpraHoONA0B KAETKM U ux GyHKLMK. YCTaHaBAMBalOT
NPUYNHHO-CNEACTBEHHbIE CBA3N MeXay CTPOoeHuem
N GYHKLMAMM BUONOTNYECKUX CUCTEM Ha NpUMepe
KNeTKK, ee opraHona0B 1 BbINOSHAEMbIX MU
byHKLMIA.
PaboTatoT ¢ nantocTpaumamm yyebHuKa
(cmbicnoBoe yTeHue)

19 OcobeHHocTn | $2.7 MpokapuoTbl. IykapmoTbl. AHaspobbl. Cnopbl. NaBaTbCPaBHUTENIbHYIO XapaKTEPUCTUKY MPOKapUOT C
CTpOeHUA noAaro YepTbl CXOACTBA U PA3/INUMA KNETOK MPOKAPUOT U PYKapmoTamu, BblAeNnAa NPU3HAKU NPUMUTUBHOCTH
KNeToK TOBUT 3yKapuoT. NPOKapMOT NO CPABHEHMIO C SyKapMOTaMu.
3yKapuoT 1 bCA K JlabopamopHas paboma
npoKapuort 0606 PaccmaTpuBaHuMe KNeTOK BaKTepuii, pacTeHUn u P- onpenenaioT wuenb paboTbl,, KOPPEKTUPYIOT 3HAHMA.

wato KMBOTHbIX MO4 MUKPOCKONOM M- aHaNM3MPYIOT NOSYYEHHbIE 3HAHUA U

wemy OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e andodepeHUNpPYIOT NoyYeHHble 3HaHUA.

YPOKY N3yYeHUA TEMbI: «MPOKAPUOTbI», «3YKAapPUOTbI», - BbIPa*KakT CBOM MbIC/IN
«aHaspobbl», «CNOpbI». XapaKTepusyoT K- BbICKa3bIBalOT CBOIO TOUKY 3peHnA
0COBEHHOCTU CTPOEHMA KNETOK MPOKAPMOT U OcmbICNMBaOT eAMHY0 NPUPOAHYIO LEeOCTHOCTb
aykapuoT. CpaBHMBAOT 0COBEHHOCTU CTPOEHMA
KNETOK C LLeNbio BbIABEHUA CXOACTBA U Pa3inyma

20 O6o6watowmin | NMosto OnpenenstoT NOHATUA, ChOPMUPOBAHHbIE B X0A4e JaBaTtb onpeaeneHve TepmmHam. HasbiBaTb
YPOK puTb N3yYeHUs TeMbI. 0COBEHHOCTUN CTPOEHMUA KNETOK KUBbIX OPraHN3MOB;




§§2.1
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OTtpabatbiBatoT ymeHnsa GopmMyanpoBaTb rmnoTessbl,
KOHCTPYMPOBATb, MPOBOAMUTL SKCNEPUMEHTDI,
OLEeHMBaTb NOJIyYEHHbIE pPe3ybTaTbl

nepeyYncnaTb UX CBOWCTBA U 3HaYEHUe
XapaKTepmn3oBaTb 0OCOBEHHOCTM CTPOEHUA U
dYHKUMOHUPOBaHMA

P:YMeloT opraH130BbIBaTb BbINOJIHEHWE 3a4aHUN
yyuTensa, aHaAM3nMpoBaTb pesyabTaTbl cBOei paboTbl Ha
ypoke.

M: YmeloT BOCNPOU3BOAMTL MHOOPMALMIO MO NAaMATH,
[aBaTb onpeaenieHne NOHATUAM, CTPOUTb peyeBsble
BbICKa3blBaHWA, yCTaHaB/MBaTb NPUUYNHHO-
cneACTBEHHbIE CBA3MN.

K: YmeHue paboTatb B rpynnax, obcykaatb
BbIbMpaloT Lenesble U CMbIC/10BbIE YCTAaHOBKM B CBOUX
AEeNCTBMAX U MOCTYNKaXx .

21 Accummnaums | S2.8 Accummnaums. Ouccummnnauma. Metabonmsm [aBaTb onpegeneHne TepmnHam. Nepedncnatb sTanbl
" OnpeaenstoT NoHATUA, bopMUpyemble B Xo4e sHepretTnyeckoro obmeHa, OCHOBHble NMPOL,ECChI
OUCCUMUAALNA W3yYEeHUA TEMbI: «aCCUMUNALUAY, meTabonmsma
. MeTtabonusm. «amuccummnaaLmay, «metabonnsm». ObcyxkaaoT B XapaKTepmn3oBaTb 0OOMeH BELLECTB M NpeBpaLLeHne
PeweHune Knacce npobaemHble BOMPOChI, CBA3aHHbIE C 3Hepruu.
3agaHuii no npoueccamu obmeHa BewecTs B 6MON0OrMYECcKMX P- nnaHMpyOT M NPOrHO3MPYHOT pe3yabTaT U BHOCAT
or. cucremax HeobxoauMble AOMNOIHEHMUA.

M- HaxoAAT n oTBUpPatOT HeobxoanuMy MHPOPMaLUIO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBaOT CBOIO TOUKY 3peHusA

Oco3HaBaTb €ANHCTBO U LEe/I0OCTHOCTb OKPYXKAKOLLEro
mupa

22 PHepreTuyeckuit| $2.9- pelweHun HenonHoe kKucnopogHoe pepmeHTaTUBHOE O6bACHATL B3aMMOCBA3b aCCUMUAALNMN U

0bmeH B KneTke | 2.10 e pacwenneHune rnoKkosbl. Fnnkonuns. NMonHoe anccummnaumm, obpasosanHune AT B xoae
NHTerpauma c 3a4aHun KncnopogHoe paclienieHue rntokosbl. KnetouHoe 3HepreTuyeckoro obmeHa B KneTke. XapaktepmsoBaTb
XUMUEN ors AblXaHne 06bMeH BelLecTs U NpeBpalleHne SHeprum Kak
«OKMCUTENBHO (yactb 1) OnpeaenstoT NoHATUA, bopMUpyemble B Xo4e NpPOLLeCCbl, COCTaBAAOLLME OCHOBY XU3HEAEATe/IbHOCTH
- N3y4YeHUA TEMbI: K HEMOJIHOE KUCN0POaHOoe KNIETKU
BOCCTaHOBUTENb bepmeHTaTUBHOE pacLLenneHme FKO3bI», P- nnaHMpyoT M NPOrHO3MpPYIOT pe3yabTaT U BHOCAT
Hble peakumm TZIMKONN3Y, KMOJSIHOE KUC/IOPOAHOE pacliensieHne | HeobxoaMmble LONONHEHMUS.
KMCA0POA U ero rNOKO3bI», KKNETOUYHOE AblXxaHue». XapaKTepusytoT | M- HaxoaaT u oTéupatoT HeobxoanuMy MHPOPMaLUIO U
CBOWCTBA OCHOBHbI€ 3Tanbl 3HepreTMYeckoro obmeHa B CTPYKTYPUPYIOT ee.

yrnesoa v ero
coeanHeHUA».

K/IeTKax OpraHu3mos.
CpaBHMBaIOT 3HepreTUyeckyto adpdeKTUBHOCTb
TNIMKO/IM3a U KNETOYHOTO AbIXaHWs

K- BbICKa3bIBaloOT CBOKO TOUKY 3pEHUA
Oco3HaBaTb €4UHCTBO U LEeNOCTHOCTb OKPYKatoLLEero
Mupa




23 10 | ®otocuHTEe3 N | §2.11 3HauyeHue poTocuHTe3a. CBeToBas dasa O6BACHATL CMbIC/1 CBETOBOWM U TeMHOBOM $a3
XEMOCUHTES. doTocunHTesa. TemHoBasA ¢asa poTocMHTE3a. ¢doToCcKHTE3a
PeweHune ®oTonKn3 BoAbl. XeMOCHHTE3. XeMoTpodbl. P: YmeTb camocTosnTeIbHO 06HapyXuUBaTh U
33aHui no Hutpudunumpytowme baktepun bopmumpoBaTh yuebHyto Nnpobnaemy, onpesenatb Lenb
Pr. OnpeaenaoT NoHATUA, bopMmupyemble B Xoae y4ebHOMN AeATenbHOCTU.
U3y4yeHus TemMbl: «cBeToBasA Ppasa GOTOCUHTE3aR, YmeTb paboTaTb Mo niaHy, CBePATb CBOWU AENCTBUA C
«TemHoBan ¢asa poTocnHTE3a», «POTO/IN3 BOAbI», | LENbo U, NpU HEOBXOAMMOCTU, UCNPABAATb OLLNMGKK
KXEMOCUHTE3Y, «XeMOTPOdbI», CaMOCTOATENIbHO.
«HUTPUPUUMpytowme baktepmm». PackpbiatoT 1. YmeTb aHanu3nposaTb cogepaHune
3HayeHne poToCcnHTE3a. XapaKTepU3yoT TEMHOBYIO | AEMOHCTPALMOHHOM TabanLbl U PUCYHKOB.
n cBeToBYyIO dasbl POTOCHHTE3A NO CXEME,
npuBeLEeHHON B yuebHuMKe. K: YMeTb camMocToATENbHO OPraHM30BbIBaTb y4ebHoe
CpaBHMBatoT npoueccbl GOTOCUHTE3A U B3aMmogelicTBune npu paboTe B rpynne (nape).
XEeMOCWHTe3a. O6beKTMBHO oueHMBaTb PaboTy YaeHOoB rpynn
PeluatoT pacyeTHble maTemMaTMyeCcKue 3a434u, OcMmbICIMBalOT NPUUYKNHBI pa3sHoobpa3ma npoueccos
OCHOBaHHble Ha dpaKTUYeckom bruonormyeckom NPOUCXOAALLMX B }KMUBbIX OpraHM3mMax
maTtepuane
24 11 | AstoTpodbl n | $2.12 | peweHn ABTOTpOO®bI. leTepoTpodbl. PoTOTPOPLI. [aBaTb onpeaeneHne TepmmnuHam. HasbisaTb TUNbI
retepoTpodsbl e XemoTpodbl. CanpoduTsl. NapasuTtbl. fono3oHoe NUTAHWUA XUBbIX OPraHN3mMoB; Gasbl U MPOAYKTbI
WNHTerpauma c 3aaHui nuTaHue doTOCKHTESQ; rpynnbl reTepoTPOdHbIX OPraHM3MOB
dusnkoi ors OnpeaenatoT NoOHATUA, bopMUpyemble B Xo4e XapaKTepmn3oBaTb (ONUCbIBaTb) 0CObeH-
«DIeKTPOAMH (yactb 1) M3y4YeHUA TeMbl: «aBTOTPOdbI», «reTepoTpodbl», HOCTW NUTaHWA aBTOTPODHbIX U reTepOTPODHbIX
aMUKa» «poToTpodbl», «xeMoTpodbI», «canpoduTbI», opraHvM3mos (canpoduToB, NapasnTos, CUMBUOHTOB),

«MapasuTbl», «roN030MHoe NuTaHue». CpaBHMBaKOT
OpraHM3mbl Mo cnocoby Noy4eHns NuTaTesbHbIX
gewiects. CocTasnsaoT cxemy «Knaccndumkaums
OpPraHM3MoB Mo CNocoby NUTaHUA» C NPUBEAEHNEM
KOHKPETHbIX NPMMEepPOoB (CMbIC/I0BOE YTeHMeE)

0CcobeHHOCTM NpoueccoB GOTO- U XEMOCUHTESA.
Mp1BOAUTL MPUMEPBI PACTUTEbHBIX OPFraHU3MOB C
reTepoTpodHbIM TUMNOM NMUTAHUM, OPraHU3MOB CO
CMeLUaHHbIM TUMOM MUTaHUS.

P: YmeTb camocTosaTeIbHO 06HapyXUBaTh U
bopmumpoBaTb yuebHyto npobnaemy, onpesenatb Lenb
y4yebHOM aeaTenbHOCTU.

YmeTb paboTaTh No NAaHy, CBEPATb CBOU AENACTBUSA C
LeNbto 1, NP1 HeobX0AMMOCTH, UCMPABAATL OLINMOKK
CaMOCTOATENbHO.

1. YmeTb aHann3mnposaTb coaepkaHume
OEeMOHCTPaLMOHHOM Tabanubl U PUCYHKOB.

K: YMeTb camocToATENbHO OPraHM30BbIBaTh y4ebHoe
B3aMmogelicteume npu pabote B rpynne (nape).
O6beKTMBHO OLEHMBaTb PaboTy YEHOB rpynn




OCMbICIMBAIOT NPUUYUHBI Pa3HOOBpPa3Ma TUNOB NUTAHUSA
KNETKM

25 12 | CuHTe3s §2.13 CuHTe3 6enKkos B KneTke. leH. [eHeTUYECKU Koa, JaBaTb onpeaeneHne TepmmHam. HasbiBaTb 3Tanbl
6enkoB B Tpunnet. KogoH. TpaHckpmnuma. AHTUKOAOH. 6uocmHTe3a 6enka (MecTo ocyLLecTBAeHUA
KNneTke TpaHcnaums. Moavcoma TPAHCKPUNLMW U TPAHCAALNN)
OnpeaenaoT NoHATUA, bopMmupyemble B Xoae XapaKTepmn3oBaTb (ONucbIBaTh) Npolecc buocmHTesa
M3YUYEHUA TEMbI: KTEH», KTeHETUYECKUI Koay, 6enkoB B KneTke. O6bACHATL POJSIb FEHETUYECKOIO KOA3,
KTPUNNET», KKOAOHY, KTPAHCKPUNLMAY, ponb
KAHTUKOZOHY, «TPAHCAALMAY», KNOANCOMAN. P- BblAENAIOT M 0CO3HAIOT TO, YTO YKe YCBOEHO, BHOCAT
XapaKTepu3yoT NpoLLeCChl, CBA3AHHbIE C Heobxoaumble AoNOAHEHUA. [1- ucCneayroT, HAXOAAT U
6uocnHTE30M Henka B KAeTKe. oTbupatoT Heobxoammyo nHbopmauuio u
OnucbIBalOT NPOLECcChl TPAHCKPUNLUK U CTPYKTYpUpYIOT ee.
TPAHCAALUN MPUMEHSA NPUHLUN K- cnywatoT yuutens, oTBeyatoT Ha BONpPOChI
KOMMNJIEMEHTAapHOCTM U reHETUYECKOTo Koaa Oco3HaBaTb e4MHCTBO U LLe/I0CTHOCTb
OKpY»KatolLlerommpa
26 13 | deneHune §2.14 MU3HEHHDbIN UMKA KNeTKU. MuTo3. NHTepdasa. [aBaTb onpeaeneHne TepmmnHam. HasbiBaTb ¢asbl
KNETKMU. noaro Mpodaza. MeTtadasza. AHadaza. Tenodasa. MWTO3a, OpraHoOMApl, y4acTBYOLLME B AE/IEHUU KNETKU
MwuTto3 TOBUT Peanynnvkauma. XpomaTtugpbl. LieHTpomepa. XapaKTepmn3oBaTb MEXaHU3M AeNEHUA KNETKK;
bCA K BepeTteHo aenexun ONUCbIBATbL MPOLLECCHI, TpOUCXoAALLME B KaXKA0M 13 pas
K/P OnpepaenstoT NoHATUA, opmupyemble B xoae MnUTO3a. O6BACHATL BUONOTNYECKUIA CMbICT MUTO3a
N3YYeHUs TEMbI: KMUTO3», KMHTEepda3a», P- nAaHUpYIOT M NPOrHO3UPYIOT pe3yibTaT U BHOCAT
«npodasay, «meTadasa», «aHadasa», «Tenodasa», | HeobxoaMmble 4ONONHEHMUS.
«peaynavKauma», <XpoMaTuapl», «LLeHTpoMepay, M- HaxoaAT n oTbMpatoT Heobxoanmyto MHGOPMaLUIo U
«BEPETEHO AeNeHnsa». CTPYKTYpUpYIOT ee.
XapakTepu3yoT buosormyeckoe 3HaYeHme MUTo3a.
OnucbIBatOT OCHOBHbIE pasbl MUTO3a. K- BbICKa3bIBalOT CBOKO TOUKY 3peHUA
YCTaHaBAUBAOT NPUYMHHO-CNEACTBEHHbIE CBA3U Oco3HaBaTb e4MHCTBO U Le/IOCTHOCTb OKPY?KaloLLLero
MeXay NPOAOKUTEIbHOCTBIO AeNEHUA KNETKU U Mupa
NPOAOIKUTENBHOCTLIO OCTaIbHOTO Nepuoaa
YKM3HEHHOTO LIMKAA KNEeTKU
27 14 | O6obwatowm | MNosTo 3HATb TEPMWHbI; HA3blBATb OPraHOMAbI KNETKU, rPynMbl
" ypoK puTb XUMUYECKUX 3/1EMEHTOB, BKOYEHHbIX B XMMUYECKUI
3anuc COCTaB K/IETOK; NepeyncnaTb TUMbl NUTaHUsA; Gasbl
nB MUTO3a
TeTpa XapaKTepmn3oBaTb CTPOeHUe, GYHKLUU U XMMUYECKUIA
an COCTaB K/NeToK (bakTepuit, rpnbos, pacTeHuin n

YMBOTHbIX); (3HEpreTUYecKunii n NaacTUYecKnii obmeHbl);
CYWHOCTb MUTO3a. MPMBOAUTL NPUMEpbI,




NoKasblBaloLWMe B3aMMOCBA3b CTPOEHUS U GYHKLMI
KNETOK

P: KOPPEKTMPOBATb 3HAHUA U OOBEKTUBHO UX
OLEeHMBaTb.

N: ymeHve 0606WaTh M CUCTEMATU3INPOBATL 3HAHUS,
AenaTb 3aKNHYEHWA U BbIBOAbI, CTPOUTb NOTMYECKOE
paccyxaeHue.

K : oTcTanBan CBOI TOUKY 3peHUA, NPUCYLLMBATLCA K
MHEHWIO APYTUX YHALLUXCSA, CNPaBeaINBO U KOPPEKTHO
oLeHnBaTb paboTy OAHOKNACCHUKOB U YBAXKUTENIbHO
OTHOCUTBCS K MHEHUIO APYruX

Y4nTbCA CaMOCTOATENIbHO ONpeaenaTe 3HAUYMMOCTb
M3y4aemoro, BO3MOXHOCTb MCMNO/b30BaTb CBOM 3HAHUA
Npu U3y4eHUn apyrux NnpeameToB 1 peweHnmn
6uosiormyeckmx 3agad
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PasmHoKeHun
e
OpraHM3moB.
PeweHune
3a/laHnii no
or.

§§3.1
-3.2

O6LLan XxapaKTepmncTKa OpraHNM3MeHHOTO YPOBHS.

PasmHoxeHwue opraHusmos. becnonoe
pasmHoXKeHue. NoykoBaHue. [leneHune Tena
Haggoe. Cnopbl. BereTaTBHOE pasmHOXKeHMeE.

Monosoe pasmHoxkeHue. NameTbl. FepmadpoauTbl.

CemMeHHMKN. ANYHUKK. CnepmaTo3omnabl.
ANUERNETKM

OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e
M3YYEHUA TEMbI: «PA3MHOMEHWE OPraHN3MOBY,
«becnonoe pasMHOXKEHMEY, «MOYKOBAHUEY,
«peneHve Tena», KCNopbl», «BereTaTMBHoe
Pa3MHOMKEHMEN, KNON0BOE PAa3MHOXKEHUEY,
«rameTbl», «repMmadpoanTbI», KCEMEHHUKUY,
KAMYHUKMY», «CMEePMATO30UAbI», KANLEKNETKUY.
XapaKTepusyoT OpraHM3MeEHHbIN YpOBEHb
opraHu3aLmm }K1UBoro, npoueccol 6ecnonoro u
MONOBOrO Pa3MHOMXKEHWA, CPABHMUBAIOT UX.
OnucbIBalOT cNOcobbl BEreTaTUBHOMO
Pa3MHOMKEHUA pacTeHUN.

MpuBOZAT NPUMEPbI OPraHU3MOB,
Pa3MHOKaOLLMXCA NONOBbIM M 6eCnoNbIM NyTEM

3HaTb TEPMMUHbI; NEPEUNCAATL BUAbI Hecnonoro un
NoOJI0BOr0 PAa3MHOKEHNA OPraHN3mMOB; Ha3bIBaTb
MY¥CKUWE U }KEHCKME NOoNoBble ramMeTbl

OMUCbIBATb CYLLHOCTb PA3MHOXKEHNA
opraHnMamoBs(6aKkTepuin, rpUHOB, PACTEHNN, KUBOTHbLIX U
YesIoBEKA); XapaKTepmn3oBaTb BMAbI 6ecnosoro un
NoJI0BOro Pa3MHOKeHMA opraHn3amos. OcyLwecTBATb
CpaBHUTE/IbHYIO XapaKTepUCTUKy Becnonoro n NoaoBoro
pPa3sMHOMeHUA, OB BACHATL NPenMyLLLecTBa

P: YMmeHue camocTosTe/IbHO 06HapyKnBaTb U
bopmumpoBaTb yuebHyto Nnpobaemy, onpeaenatb Leaun u
3aZa4u y4yebHol aeaTenbHoOCcTU. YMmeHue paboTaTtb no
naaHy, CBEPATb CBOW [EMACTBUA C LLeNbIo U, Npn
HeobXxoaMMOCTH, UCNPaBAATL OWMBOKN CAaMOCTOATENBHO.
M:.. JaBaTb onpeaeneHna TepMUHAM. .
Pasnuuatbbecnosoe 1 NosoBoe pasMHOXKEHNE
AHanN3MpPOBaTb COAEPIKAHNE AEMOHCTPALUOHHOM
TabanLbl U PUCYHKOB

K: YMeHue camocToATeNbHO OpraHM30BbIBaTh y4ebHoe
B3aMmozencTaune npu pabote B rpynne

Oco3HaBaTb e4MHCTBO M Le/IOCTHOCTb OKPY*KaKoLLLEero
mMupa.




BbicTpanBaTbh COH6CTBEHHOE LIe/I0CTHOE MMPOBO33PEHME.

29 Pazsutne SS Cragunu pa3BuTUA NOJIOBbIX KNETOK. [ameToreHes. [aBaTtb onpeaeneHve TepmmnHam. MNepeuncnatb ctagum
NO10BbIX 33 Mepuog pasmHoxeHuA. Mepuog pocta. MNepuog, rameToreHesa, CTaauun meiosa
KJ1eTOK. co3peBaHua. Meios: menos | u menos Il. XapaKTepun3osaTb CTagMKM rameToreHesa, CyLwHOCTb U
MeWos. KoHbtoraumsa. KpoccuHrosep. HanpasutenobHble cTaann Melio3sa, npouecca onno40TBOPEHMA; BblAENATD
Onnopoteope Tenbua. OnnogorsopeHue. 3urota. HapyxHoe 0T/IM4MNA B Npoueccax GopMUPOBAHUA MYMKCKUX U
Hue onnoaoTBOpeHue. BHyTpeHHee onnooTBOpeHue. YEeHCKuX ramer. [NpoBoANTb CPABHUTENbHYIO
[lBoMHOE ONNOAOTBOPEHMNE Y MOKPBLITOCEMEHHbIX. XapaKTePUCTUKY XPOMOCOMHOTO Habopa comaTUYEeCKMX
SHpocnepm M NONOBbIX KNETOK, 06BACHAA HUONOrMUECKNIA CMbICA
OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e 3TUX PA3INYNIA
N3y4YeHUA TEMbI: «FaMeTOreHe3», «Nepuos, P: YmeTb camocTosATeIbHO 06HapyXuBaTh U
pPa3sMHOXeHMA», «Nepuos pocTa», «nepuog, dbopmumpoBsaTb yuebHyto npobnaemy, onpeaenatb uenb
co3peBaHMA», «Melo3 |», «meios lI», y4ebHOWN aeaTenbHOCTU.
KKOHBIOraLUmaA», KKPOCCUHIOBEPY, MN: AaBaTb onpegeneHma TepMUHaM.
«HanpaBuTe/bHblE TeNbLAY», KONJI0A40TBOPEHMEY, MepeuncnaTb cnocobbl pasmHOXKeHUMACPABHUBATD
«3MroTa», KHaAPYXHOEe ONI0A0TBOPEHUEY, YKMBOTHbIX C Pa3/IniHbIMUK BUAAMKU Gecnonoro
«BHYTPEHHEE ONJI0AO0TBOPEHMEY, «ABONHOE PA3MHOMXEHUA U XKMUBOTHbBIX C BHELUHWUM U BHYTPEHHUM
ONJ1040TBOPEHME Y MOKPbITOCEMEHHbIX», OonIoA0TBOPEHMEM.
«3HAOCNEPM». [oKa3bIBaTbaBONOLMOHHOE COBEPLUEHCTBO BHYTPEHHETO
XapakTepu3yloT CTaAnKM Pa3BUTUA NOJIOBbIX KNETOK | ONN0A0TBOPEHMA U Pa3BUTUA 3apOAblLaB MaTEPUHCKOM
W CTaZiMii Meno3a No cXxemam. opraHusme.
CpaBHMBaOT MUTO3 U Meo3. AHanusumposaTtb coaepKaHue K : oTcTanBan cBOIO TOUKY
Ob6BbACHAT BMONOrMYECKYHO CYLLLHOCTb MUTO3a U 3peHuA, NPUCNYLUMBATLCA K MHEHUIO APYTUX yyallmxcs,
ona040TBOpPEHMUA CrnpaBeasIMBO U KOPPEKTHO oLeHUBaTb paboTy
OZIHOK/IaCCHWMKOB
dopmupoBaHMe aKTUBHOM KU3HEHHOW MNO3MLMK B
3awwmTe NpUpoabl pPOAHOro Kpas.
dopmMUpPOBaAHNE IKONIOTUYECKOM KYNbTYpbI
HeobxoauMmoli B coBpeMeHHOM mupe. PacnosHaHue
B3aMMOOTHOLLEHUI YenoBeYeCcKoro obLuecTsa u
npupoabl.
30 UHameuayans | $3.4 OHTOreHes. IMOpPMOHaNbHbIN NEpUO OHTOreHe3a JaBaTb onpeaeneHne TepmmnHam. MNepeuncnatb
Hoe pa3BuTne (smbpumoreHes). MocTambproHanbHbIN Nepros, nepuoabl OHTOreHesa, 3Tanbl 3SMO6PMOHANBHOIO
OpraHM3mosB. oHTOoreHesa. [lpamoe passutue. Henpamoe passuTHA
buoreHeTtnue pa3BuTHe. buoreHeTMYeCKMii 3aKOH. 3aKoH XapaKTepu3osaTb Nepmoabl OHTOreHesa, npoueccsl,
CKMI 3aKOH 3apOoApIleBOro cxoACTBa. bBUOreHeTUYECKUM 3aKOH. | NPOUCXOAALLME B KaXKA0M U3 nepnonos. NMposBoauTtb

dunnoreHes

CpaBHeEHKWE NPAMOTro N HenpAmMoro




OnpenenstoT NOHATUA, GopMUpyeMble B Xo4e
N3yYEeHUA TEMbI: KOHTOreHe3», «IMBPUOHaNbHbIN
nepuop oHToreHesa (ambpuoreHes)»,
«MNOCT3IMOPUOHANbHBIN NEPUOL OHTOrEHE3aY,
«MPAMOE PasBUTUEY, KHEMPAMOE Pa3BUTUEY,
«3aKOH 3apo/blLLIEeBOro CXo0ACTBaY,
«BUoreHeTUYECKMI 3aKOHY, «dUNOreHes3».
XapakTepusyloT nepuoabl oHToreHesa. OnucbiBatoT
0cobeHHOCTN OHTOreHesa Ha Npumepe PasInYHbIX
rpynn opraHMamoB. O6bAcHAT 6Monormyeckyro
CYLLHOCTb BUOreHeTUYECKOro 3aKoHa.
YcTaHaBAUBAKOT NPUYNHHO-CNEACTBEHHbIE CBA3N HA
npuMepe KMBOTHbIX C MPAMbBIM U HEMPAMbIM
passuTMem

NocTaMBpPUOHANBHOrO Pa3BUTMA OPraHN3ma.
dopmynnposatb 6UOreHeTUYECKINI 3aKOH, NOACHAA ero
3HayeHune

P: YmeTb camocTosnTeIbHO 06HapyXuUBaTh U
bopmunpoBaTh yuebHyto Nnpobaemy, onpesenatb uenb
y4ebHOW aeaTenbHOCTU.

YmeTb paboTaTb No niaHy, cBepATb CBOW AENCTBUA C
Lenblo U, Npu HeobxoaMMOCTH, UCNPABAATb OWMOKK
CaMoCTOATENIbHO

M: Pa3nnyaTtb }XMBOTHbIX C pa3BUTUEM C MeTaMopPdO30m
n 6e3 metamopdosa. O6bACHATL BUONOTNYECKYIO POb
MeTamMopPPO30B B }KU3HU HKMUBOTHbIX

CpaBHMBaTb pa3BuTNE C MeTamopdo3om 1 bes
meTamopdo3sa.

K: YMeTb camocToATENbHO OpraHM30BbIBaTb yYebHoe
B3aMmoaelicTemne npu pabote B rpynne (nape).

YMeTb 06BbEKTMBHO OLLeHNBaTb PaboTy YeHOB rpynmnbl.
Oco3HaBaTb e4MHCTBO U LLeJIOCTHOCTb OKPYKaloLEero
Mupa.

BbicTpanBaTb COBCTBEHHOE L,ENIOCTHOE MUPOBO33PEHME.
OUuEeHNBaTb KMU3HEHHbIE CUTYaLMU C TOYKU 3pEHNS
6e3onacHoro obpasa XM3HU U COXpaHeHUA 340POBbA
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O6o6watowwmi
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OnpefenstoT noHATMA, CGOPMUPOBaHHbIE B XO4E
N3y4yeHus TeMbI.

OtpabatbiBaloT ymeHUs GopMyIMpoBaTh MMNOTesbl,
KOHCTPYMPOBaTb, NPOBOAUTL SKCNEPUMEHTBI,
OLEeHMBATb NONYYEHHble Pe3yabTaTbl

AaBaTb onpegeneHve TepMmmnHam. HasbiBaTb cnocobbl
Pa3MHOMEHUSA }KMBbIX OPraHM3MOB; NEPEUNCAATD UX
CBOICTBA M 3HaYeHue

XapaKTepmn30BaTb 0OCOBEHHOCTU CTPOEHUSA U
dYHKUMOHMpPOBaHMUA

P:YmetoT opraHvn30BbIBaTb BbINOJIHEHWE 334aHUIA
yunTens, aHaAnM3npoBaTb pe3yabTaTtbl CBOel paboTbl Ha
ypoke.

M: YMmeroT BOCNPOU3BOAUTbE MHOOPMALMIO MO NaMATH,
AaBaTb onpeaesieHne NOHATUAM, CTPOUTL peyeBble
BbICKA3blBAHWA, yCTaHABAMBATb NPUYNHHO-
CNneACTBEHHbIE CBA3W.

K: YmeHue paboTaTb B rpynnax, obcy»aatb
BbibupatoT LeneBble N CMbICN0BbIE YCTAaHOBKU B CBOUX
AEeNCTBUAX U MOCTYNKAXx .




32 3aKoHomepHocCT| §3.5 3aKOHOMEPHOCTMN HacAen0BaHMNA NPU3HAKOB, [aBaTb onpeaesieHne TepMnuHam
M HacnefoBaHuUA ycTaHoBseHHble [. MeHaenem. MoHormbpuaHoe XapaKTepun3osBaTb NpeaMeT U3yYeHUA reHEeTUKM,
NPW3HaKoB, cKpelumBaHue. Liutonormyeckne ocHoBbI reHeTUYyecKne TEPMUHbI, CUMBO/IbI, MOHATUSA;
YyCTaHOB/EHHbIE 3aKOHOMEPHOCTel Hac/ief0BaHMA NpU pacKpbIBaTb CYyTb IMOPUAO0AOrMYECKOTO METOAA, CYTb
. MeHngenem. MOHOTMMBPUAHOM CKpeLLMBaHUM. npasuna eaMHoo6pasuns rmbpuraoB NeEPBOro NOKONEHUS,
MoHornépuaHo Mbpuaonornyeckmii metos,. Yncrole MHUN. CYyTb 3aKOHa YMCTOTbI rameT; GopMyMpoBaTb NPaBuIo
€ CKpelLmBaHue MoHornbpuaHble ckpewmBaHuaA. AnnesbHble reHbl. | paclennexHus. [laBaTb LUToNorMyeckoe 060cHOBaHWe
[OMO3UTOTHbIE M reTepO3nUroTHbIE OPraHU3MbI. 3aKOHOMEPHOCTAM HacAef0BaHMA NP MOHOTMBpUAHOM
JOMUHaHTHbIE U peLeccuUBHbIe NPU3HAKM. P- nhaHWpyOT M NPOrHO3MPYHOT pe3yibTaT U BHOCAT
PacwenneHune. 3aKOH YMCTOTbI ramer. HeobxoauMble AOMNONHEHMA.
Mpakmuyeckaa paboma M- HaxoaAT n oTbMpatoT Heobxoammyo MHGOPMaLUIO U
PelueHue reHeTUYECKMX 334a4 HA MOHOTMBPUAHOE | CTPYKTYpPUPYIOT ee.
CKpelumBaHue K- BbICKa3bIBatOT CBOIO TOYKY 3peHUsA
OnpeaenstoT NoHATUA, opmupyemble B xoae YyaTca 0CMbICAMBaTb 3HAYMMOCTb AAHHOW TEMbI, y4aTcA
N3yYeHUs TeMbl: «TMBPULO0NOTUYECKUI MeTOAY, MCMNONb30BaTb CBOM B3rNAAbI ANA pewweHna npobaem m
«YUCTbIE IMHUMY, KMOHOTMOPULHbIE N3B/IEYEHNA X KNU3HEHHbIX YPOKOB
CKpEeLLMBAHUAY», «anesibHble TeHbI»,
«TOMO3MUFOTHbIE N FeTePO3UTOTHbIE OPraHU3MbIY», Y0BneTBOPAOT NOTPEBHOCTL B CNPaBeAINBOM
«AOMWHAHTHbIE U pPeLLeCCUBHbBIE NMPU3HAKNY, oueHMBaHUKM cBoel paboTbl M PaboTbl OAHOKNACCHUKOB
«paclienneHmne», «3aKoH YNCTOTbI FaMeT».
XapaKTepu3yoT CyWHOCTb TMbprA0A0rMYecKoro
meToAa.
OnwucbiBatoT onbITbl, NpoBoaumble .MeHgenem no
MOHOMMBPUAHOMY CKpEeLLMBaHUIO.
CocTaBnAT CXeMbl CKpeLmBaHua. O6bacHAT
LMTONOTMYECKME OCHOBbI 3aKOHOMEPHOCTEN
Hac/nef,0BaHMA NPU3HAKOB NMPU MOHOTMBPUAHOM
CKpeLLmMBaHunu.
PelatoT 3aa4n Ha MOHOTMG6PUAHOE CKpeLLBaHue
33 HenonHoe §$3.6 HenonHoe pomuHupoBaHue. FeHoTMn 1 peHoTMR. [aBaTb onpeaeneHne TepMnUHam
LOMWHUPOBA AHanusupyollee CKpelLmMBaHue. XapaKTepmn30BaTb 3aKOHbI HAaC/eACTBEHHOCTH.
Hue. FeHoOTMN Mpakmuyeckaa paboma O6bACHATL B3aMMOCBA3b reHOTMNA U GEHOTUMNYECKUX
n deHoTUnN. PelueHune reHeTMYECKMX 3aa4 HA Hacnea0BaHUe NPU3HaKOB OPraHNU3MOB, NPAKTUYECKOE 3HaYeHne
AHanusupyto NPWU3HaKOB NPU HENOJIHOM AOMUHUPOBAHUU NPUMEHEHUA MeTOZA aHaNN3UPYIOLLETO CKPeLLMBaHUA.
wee OnpeaenstoT NOHATUA, GOpMUpPYyeMble B XO4e PewaTb 3aa4m Ha HENOJIHOE LOMUHUPOBAHMKE U
CKpelmBaHue N3yYeHUA TEMbI: K HEMOIHOE AOMUHUPOBAHMEY, aHaNU3upytoLLee CKpeLnBaHue

«reHOTUNY, «GEHOTUNY, KaHaAU3upytoLLee
CKpelmBaHme», XapaKTepmsyoT CyLHOCTb

P- NNaHMPYIOT M NPOTHO3MPYHOT pe3ynbTaT U BHOCAT
Heob6xoaMMble AONONHEHUS.




aHanM3mMpyowero ckpewmeaHus. CoctasnaoT
CXEMbl CKpeLLMBaHuA. PelwatoT 3a43a4m Ha
Hacnef0BaHME NPU3HAKOB NPU HEMONHOM
AOMWHMPOBAHUK

M- HaxoaAT n oTbUpatoT Heobxoammyo MHGOPMaLMIO U
CTPYKTYpUpYIOT ee.

K- BbICKa3bIBalOT CBOIO TOUKY 3peHMUA

YyaTcs oCcMbICIMBaTb 3HAYMMOCTb AAHHOW TEMbI, y4aTca
MCMNONb30BaTb CBOM B3rNAAbI 414 peweHunsa npobaem m
N3BJIEYEHUNA KU3HEHHDbIX YPOKOB

YA0BNeTBOPAIOT NOTPEOHOCTL B CNPaBeA/IMBOM
OLLeHMBaHMM cBOEN paboTbl M PaboTbl OLHOKIACCHUKOB

34 OurnbpuaHoe | $3.7 Mpakmuyecka | AurnbpupHoe cKpelmBaHe. 3aKOH HE3aBMCUMMOTO | AaBaTb ONpeaesieHne TepMUHAM
CKpelinBaHue A paboma HacnenoBaHUA NpusHaKos. MonurnbpuaHoe XapaKTepun3oBaTb 3aKOHbI HACNEACTBEHHOCTU.
. 3aKOH CcKpewmBaHue. PeweTKa leHHeTa. PackpbiBaTb CYyLLHOCTb 3aKOHA HE3aBUCUMOTO
He3asucumor Mpakmuyeckas paboma HacnefoBaHUA MPU3HAKOB.
o] PelueHMe reHeTMYECKNX 3aJa4 Ha AurnbpugHoe Pewatb 3a4aun Ha ANTMBPUAHOE CKPEeLLMBaHME.
HacneaoBaHM CKpelmBaHme XapakTepunsoBaTb BUAbI B3aMMOAENCTBMA annesbHbIX
A NPU3HAKOB OnpeaenstoT NoHATUA, bopMUpyemble B Xo4e reHos
N3yYeHUs TeMbI: « AUTMBPUAHOE CKpeLLMBaHMEY, P- nnaHMpyoT M NPOrHO3MpPYIOT pe3yibTaT U BHOCAT
«3aKOH HE3aBMCMMOTO Hac/1e40BaHNUA NMPU3HAKOBY, | HeobxogMmble LONO/HEHWS.
«NOANTMBPUAHOE CKPELLUMBAHNEY, K PELLETKA M- HaxoaAT n oTBUpatT HeobxoanMyo MHPOPMaLUIO U
MeHHeTa». CTPYKTYpPUPYIOT ee.
[aloT XapaKTepUCTUKY U 06BACHAIOT CYLLHOCTb K- BbICKa3bIBalOT CBOIO TOUKY 3peHuma
3aKOHA HE3aBMCUMOrO Hace[0BaHMA NPU3HAKOB. YuaTtca ocmbiCAnBaTb 3HAYMMOCTb AAHHOM TEMbI, y4aTCA
CocTaBAAT CXeMbl CKPeLLMBaHUA U peLleTKn MCMO/Ib30BaTb CBOM B3rA4bl 418 pelleHnsa npobaem u
MeHHeTa. M3BNEYEHUA KU3HEHHbIX YPOKOB
PelwatoT 3agaum Ha AnMrMbpuaHoe CKpeLmBaHue YA0BNeTBOPAIOT NOTPEeObHOCTb B CNpaBea/IMBOM
OLLeHMBaHMM cBOeM paboTbl M PaboTbl OAHOKIACCHUKOB
35 [eHeTUKa §3.8- [eHeTUKa nona. HacheposaHWe NPU3HAKOB, [aBaTb onpegeneHne TepMnmHam
nona. 3.10 cuenneHHbIX ¢ noaom. Aytocombl. lNonosble XapaKTepu3oBaTb CyLLHOCTb 3aKOHa
CuenneHHoe XPOMOCOMbI. FOMOrameTHbIN U reTeporameTHbIN T. MopraHa. O6bsACHATb MEXaHU3M CL,ENIEHHOro
C NO/IOM non. CuenneHue reHa c NONOM. HacnefoBaHUA NPU3HAKOB, HA3bIBaTb €ro NPUYMHbI
HacnenoBaHM lMpakmuyveckas paboma (KoHblorauma, nepekpect xpomocom), obpaluan
e PeweHne reHeTUYeCKMX 3a4a4 Ha Hacneg0BaHWe BHMMaHWe Ha bMoorMyeckoe 3HaYeHue nepekpecTa

NPW3HaKOB, CLUENJ/IEHHbIX C MOJIOM
OnpeaensitoT NoOHATUA, bopMUpyeMble B X04e
N3yYeHUs TeMbl: «ayTOCOMbI», «NO/0BbIE
XPOMOCOMbI», «FTOMOramMeTHbIN Mo,
«reTeporameTHbIi Moy, «CLLeNIeHUe reHa ¢
nosiom».

[aloT XapaKTepUCTUKY M 0O6BACHAIOT

XPOMOCOM
[aBaTb onpefesieHe TepMUHam. HasbiBaTb rpynnbl
XPOMOCOM

XapaKTepusosaTb rpynmnbl XpOMOCOM

(ayTocombl 1 N0I0BbIE XPOMOCOMbI); MEXaHU3M
HacnefoBaHWA NPU3HAKOB, CLLENNEHHbIX C MOJIOM.
MpUBOAUTL MPUMEPDBI NPU3HAKOB, CLLENNEHHbIX C MOJIOM.




3aKOHOMEPHOCTN HacnegoBaHUA NPU3HAKOB,
CUueNnNeHHbIX C NO/I0M.

CocTaBnaoT cxembl CKpeuwunBaHnA. YcTaHasnmBatoT
NPUYNHHO-CNheaCTBEHHbIE CBA3U Ha Npumepe
3aBUCMMOCTU pPa3BnUTHUA NOa ocobu oT ee
XPOMOCOMHOIo Ha6opa. Pewatot 3aga4m Ha
HacnegosaHue NPpU3HaKoB, CUeNIEHHbIX C NON10M

Pewatb 3afaum Ha cLenieHHoe ¢ N0JIOM HacneoBaHue
P- nAaHUpYOT M NPOrHO3UPYIOT pe3yibTaT U BHOCAT
HeobxoaMMble AONONHEHUA.

M- HaxoAAT 1 oTOMpatoT HeoHXoAUMYH0 MHPOPMALLUIO U
CTPYKTYPUpPYIOT ee.

K- BbICKa3bIBalOT CBOKO TOUKY 3peHUA

P- nNaHUpYOT 1 NPOrHO3UPYIOT pe3yibTaT U BHOCAT
HeobxoauMmble AOMNONHEHMA.

M- HaxoaAT n oTbupatoT Heobxoammyo MHGOPMaLUIO U
CTPYKTYPUPYIOT ee.

K- BbICKa3bIBalOT CBOO TOUKY 3peHUA

Yyatca ocMbICAnBaTb 3HAYUMOCTb JAHHOM TEMBI, y4aTca
MCNO/Ib30BaTb CBOM B3rNAAbl ANA pelleHns npobaem u
N3BJIEYEHUA KU3HEHHDbIX YPOKOB

YpnoBneTsopAT NoTpebHOCTb B CNpaBeaInBOM
oueHMBaHUK cBoel paboTbl M paboTbl OA4HOKNACCHWUKOB
Y4nTbCcA camocTonaTeslbHO BbIBUpaTb cTuAb paboThl,
onpeaenATb 3HaYMMOCTb U3Y4aeMOro, BO3MOXKHOCTb
MCNO/Ib30BaTb CBOM 3HAHUA MNPU U3YYEHUM APYTUX
npeamMeToB U peleHnr buonormyeckmx 3agad
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O6obuatowmin
YPOK. PeweHune
3a4aHuii no
Pr.

MNosTo
puTb
3anuc
MB
TeTpa
an

OnpepenstoT NOHATUA, CGOPMMUPOBAHHbIE B XOA4€
N3y4yeHus TeMbI.

OtpabatbiBaloT ymeHus GopMyIMpoBaTh MMNoTesbl,
KOHCTPYMpOBaTb, NPOBOAUTL SKCMIEPUMEHTbI,
OLLeHMBATb MOJIyYEHHbIE Pe3y/ibTaTbl

AaBaTb onpeaeneHve TepMmmnHam. HasbiBaTb cnocobbl
B3aMMOAENCTBUA FEHOB; NePeYncaaTb UX CBOMCTBA U
3HayeHue

XapaKTepmn3oBaTb OCOBEHHOCTU CTPOEHUSA U
bYHKUMOHUpPOBaHMA

P:YmetoT opraHn3oBbIBaTb BbINOSHEHUE 334aHUI
yuuTens, aHaan3npoBaTb pesyabTaTtbl CBOElM paboTbl Ha
ypoke.

M: YmeroT BOCNPOM3BOAMTE MHOOPMALMIO NO NAMATH,
AaBaTb onpegesieHne NOHATUAM, CTPOUTL peyeBble
BbICKa3blBaHMWA, YCTaHABAMBAaTb NPUYNHHO-
cneAcTBEHHble CBA3W.

K: YmeHue paboTaTb B rpynnax, obcy>kaaTb
BbibMpatoT LeneBblie N CMbICN0BbIE YCTAaHOBKU B CBOUX
OeNCTBMAX M NOCTYNKax .
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3aKOHOMEpPHO
cTn
N3MEHYMNBOCT

§3.11

OTtyer
no
3KCKypC

000
Arpodunpma
«Mexaype-

3aKOHOMEPHOCTU N3MEHYMBOCTU:
MoandUKaLMOHHAA USMEHUYNBOCTD.
MoaunduKkaumm. Hopma peakuuu.

[AaBaTb onpegesieHne TepmMuHam
XapaKTepun3oBaTb CBOMCTBA }KMBbIX OPraHU3MOB:
HacNeACTBEHHOCTb Y USMEHUYMBOCTb; 06 BACHATD




n: num ybey, Mpakmuyeckaa paboma BO34eNCTBME reHOoTUMNa U YCN0BUIA cpeabl Ha
moandmkaum OMYTUHCKUI BbiAsBNEHNE M3MEHUYMBOCTN OPraHN3MOB dopmumpoBsaHue peHoTuNa
OHHaA PanoH, OnpepensatoT NoHATMA, popmMUpyemble B Xoae Pezynamusnvie YV/[
N3MEeHYNBOCT KPEeCTbAHCKO- U3Y4YEeHUA TEMbI: KUSMEHUNBOCTLY, CamocTtoaTenbHo 0b6HapyXunBaTb U GopmynMpoBaTb
b. Hopma depmepckoe «MmoambuKauumny, «moamdbuKaumoHHan npob6aemy B KNacCHOW U MHAUBUAYANbHOM y4ebHOM
peakuun X03ANCTBO M3MEHUYMBOCTbY, KHOPMa peaKkuum». AeatenbHocTw. [lo3HasamernoHole YY/:
BupTtyanbHan OMYTUHCKUI XapaKTepun3yloT 3aKOHOMEPHOCTH [IpencraBnaTe WHPOPMALNIO B BIIE KOHCIIEKTOB,
3KCKypcma paiioH, 000 MOANPUKALMOHHON M3MEHUMBOCTN OPraHU3MOB. TalIuL, cxeM, rpaQuKoB.
«BU30HY MpUBOAAT NPUMEPbI MOANBUKALMOHHOI AHaIM3UPOBaTh, CABHUBATH, KIACCH(DHUIIUPOBATH U
UceTckuii M3MEHUYMBOCTU U MPOABJIEHMIA HOPMbI PEaKLUN. 0600maTE MOHATHS
paiioH, YCTaHaBAMBAIOT MPUUMHHO-CeACTBEHHble caasu Ha | Kommynukamushvie YVII.
Komnnekc no npvmepe OpraHM3mMoB C LUIMPOKOM W Y3KON HOPMOM OTcTaKBas CBOIO TOMKY SpEHHA, PHBOUTE APryMEHTEL,
HDOU3BONCTE peaKuyn. MTOITBEPXKIAS MX (PaKTaMU.
msaAca BbINOAHAOT NpaKTUYECKyto paboTy No BbiIABNEHUIO YUHTHCA NPU3HABATH NPOTHBOPEUHBOCTS M
HE3aBEPUIEHHOCTh CBOMX B3IVISIIOB HA MHUD,
nepenesios u N3MEHUYMBOCTU Y OPFraHN3MOB BO3MOIKHOCTD X H3MCHCHISL.
nepenesinHbIX
anu,
Hu>kHeTaBAWH
CKUI panioH
KpoJsivKoBoAaYe
cKkasa dpepma.

38 11 | 3akoHomepHO | $3.12- | OtyeT o | JlabopaTtopHa | 3aKOHOMEPHOCTU U3MEHYMBOCTU: MyTaLMOHHAA Ha3blBaTb BM/bl B3aMMOAENCTBUA HEANNENbHbIX TEHOB
cTH 3.13 BbIMONH | A paboTta Ne3 M3MEHYMBOCTb. [PUUMHBI MyTaLMIA. XapaKTepmn30BaTb 3aKOHbI HACNeACTBEHHOCTH, BUAbI
WU3MEHYUBOCT eHun «BbifBneHne leHHble, XPOMOCOMHbIE U TEHOMHbIE MyTaLuu. B3aMMOAENCTBUA HeanNe/bHbIX FreHoB. PewaTtb 3agaum
u: paboTbl | usmeHumsoct | YTtpata. Jeneuma. ynankauma. MHsepcus. Ha B3aMMOZEeNCTBMA HeannesbHbIX FeHOB
MyTaLMOHHasA opraHusmos» | CuHgpom fayHa. Monnnaonana. KonxmumH. AaBaTb onpeaeneHve TepMmmHam. HasbiaTtb BUAbI
N3MEeHYUBOCT MyTareHHble BeLLecTBa MyTauui; pakTopbl, CNOCObHbIE BbI3BATb YBEMYEHME
b OnpepaenatoT NoHATMA, popmupyemble B Xoae 4acTOTbl MyTaL M
MHTEerpauma c N3y4yeHMUs TEMbI: KTEHHblE MyTaLUU», XapakTepun3oBaTb GpOpPMbl USMEHUYNBOCTU; BbIAENATD
dusmkom «XPOMOCOMHbIE MYTaLMU», KTEHOMHbIE MyTauun», | OCHOBHbIE Pa3NMUMA MeXAY MoANIUKALUAMM U

«PagmoaKktms
HOCTb»

«yTpaTa», «Aeneums», « Aynamkaumsa»,
«MHBEPCUA», «CUHAPOM [ayHa», «NoAMNIonamua»,
«KONXULMHY», K MyTareHHble BeLLecTBa».
XapaKTepu3ytoT 3aKOHOMEPHOCTM MYTaLMOHHOM
N3MEHUYMBOCTM OPraHU3MOB.

Mp1BOAAT NPpMMEpPbl MyTaLuMii Y OpraHM3mos.
CpaBHMBaOT MOANDUKALMM U MYTALLUK,
O6cyKaatoT Npobembl USMEHYNBOCTH

MYTaLMAMM; NePeUncaaTb BUAbI MyTaLmin, Gaktopsl,
CnocobHble BbI3BaTb YBE/IMYEHNE YAaCTOTbl MyTaLuid.
0O60cHOBbIBaTb 6MOIOrMYECKYIO PO/Ib MyTaLLUIA.
MpMBOAUTL MPUMEPbI USMEHYMBOCTH,
HacNeaCTBEHHOCTM M MPUCNOCO6IEHHOCTU PACTEHMI 1
MBOTHbIX K cpeae obutaHua

P- NNaHMPYIOT M NPOTHO3MPYHOT pe3ynbTaT U BHOCAT
Heob6xoaMMble AONONHEHUS.




opraHU3mMoB

M- HaxoaAT n oTbUpatoT Heobxoammyo MHGOPMaLMIO U
CTPYKTYpUpYIOT ee.
K- BbICKa3bIBAIOT CBOIO TOUYKY 3PEHHUS
P. CamocTOSTETHHO OCO3HABATH NPHYMHEI CBOETO yCIIeXa
MITH HEyCIIeXa W HaXOTUTh CIIOCOOBI BBIXOa U3 CUTYaIlHN
Heycrexa.
PaboTas mo mpeiokeHHOMY U CaMOCTOSITEITEHO
COCTaBIIEHHOMY IUIaHY, MCIIOJIb30BaTh HAPSALY C OCHOBHBIMH|
M JTOTIOJHUTEIbHBIE CPENICTBA (CIpaBOvHas JUTEpaTypa,
KOMITBEOTED).
1. OcyiecTBIATh JOTHUECKYIO ONIEPALIUIO YCTaHOBICHHS
OTHOIIIEHU;
K. Yuumocsa KpumuiHo OmHOCUMbCA K c60eMY MHEHUIO, C
Oocmouncmeom npusHaeanv OUWUDOUHOCTb C80€20 MHEHUS
(E’L‘.‘lll OHO IﬂClK()()’()) u Koppekmupoeams €20
YyaTcs ocMbICIMBaTb 3HAYMMOCTb AAHHOW TEMbI, y4aTca
MCMNONb30BaTb CBOM B3rNAAbI 414 peweHunsa npobnem u
N3B/IEYEHWNA KU3HEHHDbIX YPOKOB
Y4nTbCcA camocTonaTelbHO BbIBUpaTb cTuAb paboThl,
onpeaenaTb 3HAUYMMOCTb M3y4aeMOoro, BO3MOMXKHOCTb
MCMNONb30BaTb CBOM 3HAHWA MPU U3YYEHUMU APYTUX
npeameTos.
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OcHoOBHble
meToapl
cenekumm
pacTeHun,
KMBOTHbIX U
MWKPOOpPraHu
3MO0B

BupTtyasnbHasa
3KCKypcums

§3.14

OT1uer
no
3KCKypC
num

000 «flceHb
Arpo»
BEPTUKANbHO-
MHTErpupoBaH
-HbIA
KOMMJIEKC No
OTKOPMY U1
nepepabotke
KPYNHOro
porartoro
ckota B «000
«fAceHb-Arpo»
000 «3ko-
Hunea AMK
XonguHr.

Cenekuma. M’mbpugmnsaumna. Maccosblii oT60p.
NHAMBMAYanbHbI 0THOP. YMCTbie NMNHUM.
BanskopoacTBeHHOe cKpeluBaHme. [eTeposuc.
MexBngosan rmbpuamnsaums. MCKycCcTBeHHbIN
MyTareHes. buotexHonorua. AHTUBMOTUKM
OnpeaenstoT NoHATUA, opmupyemble B xoae
M3y4YeHUA TEMbI: KCeNeKLmaA», «rmbpuamnsauma»,
«MaccoBblii 0T6OPY», «MHAMBUAYANbHbIV OT6OPY,
«YUCTbIE NIMHUKNY, «BNU3KOPOACTBEHHOE
CKpeLLMBaHMNEY, KTETEPO3UCY, KMEXKBUA0BAA
rmbpunamsauma», KUCKYCCTBEHHbIA MyTareHes»,
«BNOTEXHONOTUAY, KAHTUOBNOTUKIN Y.
XapaKkTepu3yoT MeToAbl CENEKLMOHHOM paboTbl.

CpaBHMBAlOT MacCoBbIN M MHANMBUAYAbHbIN OTOOP.

FoTOBAT COOBLLEHUSA K YPOKY-CeMUHapy «Cenekuma
Ha cnyxbe yenoseka»

nasaTb onpeaeneHne TepmuHam. HasbiBaTb LLEHTPbI
NPOUCXOMKAEHMA KYNbTYPHbIX PAacTEHMI
XapaKTepun3oBaTb 334341 U LLEHTPOB NPOMUCXOXKAEHUA
KY/NIbTYPHbIX PACTEHMIA C MECTaMM PACMOOKEHNA
3HaYeHMeobOoCHOBbLIBATb COBMAAEHUE BENNKUX OPEBHUX
LMBUAN3ALMI; MPUBOAUTL MPUMEPbLI UCMOAb30BaHUSA
YYEHbBIMW B CENEKUMOHHOM paboTe 3aKoHa
rOMOIOTMYECKUX PALOB HAaCNEACTBEHHON M3MEHUYMNBOCTH
nasaTb onpeaeneHne TepmmHam. HasbiBaTb OCHOBHbIE
MeToAbl Cenekuun; Buabl rubpuamnsaumm
XapaKTepPU30BaTb OCHOBHbIE METOAb! CeNEeKLMM, BUAbI
rmbpuamnsaumm, sBNeHue reteposnca; 3HaTb METOAMKY,
NO3BONAOLLYIO NPEOA0/ETb CTEPUNBHOCTD MEKBUA0BbLIX
(merkposnoBbix) rMbpmnaos. NpuBoaAnTb NPUMeEpHI
CeNneKUMOHHBIX paboT
P: KOPPEKTMPOBATb 3HAHUA U OBBEKTUBHO MX

oueHuBaTb.




II:ymenue paboraThb ¢ TEKCTOM, BBIICISATH B HEM
rJlaBHOE, AHAJIU3UPOBATh, CPABHUBATH,
KJIacCU(UITUPOBATH U 0000IIATH TOHATHSL.
K:oTcTanBaioT CBOIO TOUKY 3pEHUSI, IPUBOIST
apryMeHTbI, YMETbh B3IIISTHYTh Ha CUTYAIHIO C UHON
MO3UIMH U JOTOBAPUBATHCS C JIFOJbMH HHBIX MTO3HIIHIA.

OtcranBasi CBOIO TOUKY 3PEHHUsI, IPUBOIUTH
apryMEHTbI, HOATBEPXKIast X (HaKTaMH.

P: KOPPEKTUPOBATb 3HaHUA U OOBEKTUBHO UX OLEHUBATD.
[1.. [laBaTb onpeeneHUe MOHATHSIM Ha OCHOBE W3y4YEHHOI']
Ha pa3IMYHBIX MPEJMETaxX yueOHOro MaTepHuaa;
IIpeoOpa3oBbIBaTh HHPOPMALIUIO M3 OJHOTO BUIA B
JpYToi 1 BEIOUpaTh yN00HYI0 A1t ce0st popMy dukcanun
U [IPEACTaBICHUS HH(POPMAIIHH.

K:oTcTanBaioT CBOIO TOUKY 3pEHUSI, IPUBOIST
APTYMEHTBI, YMETh B3IIISTHYTh Ha CUTYAIHIO C MHON
MO3UIMU U JIOTOBAPUBATHCS C JIOBMHU MHBIX O3UIIHH.
OTCTanBasn CBOIO TOUKY 3peHUs, NPUBOAUTL apryMeHTbl,
noaTeep:kaan ux Gaktamu

OCMBICNBAIOT MPUUYUHBI MHOTOOOPa3usA KUBOTHOTO
Mupa
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O606wWatoLwmin
YPOK-CEMMUHApP
Mo Teme
«Cenekuma»

MosTo
puTb
3anuc
MB
TeTpa
am

Cenekuus Ha cnyxbe yenoseka
BbicTynatoT ¢ coobuieHmamu, obeyskaatoT
Co06LEHMA C OAHOKNACCHUKAMM U YUUTENAMM

AaBaTb onpegeneHve TepMmmnHam. HasbiBatb cnocobbl
Cenekunmn opraHM3mMoB; NepeyuncnaTb UX CBOMCTBA U
3HayeHue

XapaKTepmn3oBaTb 0COBEHHOCTH

P:YmetoT opraHn30BbIBaTb BbINOMHEHUE 334aHUI
yuuTens, aHaan3npoBaTb pesyabTaTtbl CBOElM paboTbl Ha
ypoke.

M: YMmeroT BOCNPOU3BOAUTE MHOOPMALMIO MO NaMATH,
AaBaTb onpegesieHne NOHATUAM, CTPOUTb peyeBble
BbICKA3blBAHWA, YCTaHABNMBATb MPUYNHHO-
CNneACTBEHHbIE CBA3W.

K: YMmeHue paboTaTb B rpynnax, obcy>kaaTb
BbibMpatoT LeneBble N CMbICN0BbIE YCTAaHOBKU B CBOUX
AEeNCTBUAX U MOCTYNKAXx .
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MNonynAuMoHHO-
BMA0BOW

ypoBeHb: 0bLan

MoHaTMe o Buae. Kputepuun suaa:
mopdosiornyeckmnin, pUanonorn4eckui,
reHeTUYeCKni, 3KONOTNYECKUi, reorpadmnyeckmi,

[aBaTb onpefeneHve TepmMmuHam. HasbiBaTb KpUTepum
BMAa

XapaKTepmn3osBaTb OCHOBHYIO CUCTEMATUYECKYIO eAUHULLY




XapaKTepucTmka ncropuyecknin. Apean. Monynauma. Ceoiictea B 6Monoruun, Kputepum Bmaa (mopdponornieckuii,
nonynayuii. buotnyeckme coobuiectsa. $U3MONOTMYECKMIA, TEHETUYECKUI, IKONOTUYECKUN,
JlabopamopHasa paboma reorpaduyecKkumii, ICTOPUYECKUN).
M3yyeHne mopdonornyeckoro Kputepus suaa : CAMOCTOATENIbHO NOCTaBUTb Liesib PaboTbl, COCTaBUTb
OnpeaenstoT NoHATUA, opmupyemble B Xxoae nAaH M NOCAef0BaTENbHOCTb AENCTBUI ,CIUYUTD
M3YYeHUs TEMbI: «BUAY», «MOPHONOrMYECKUi pe3ynbTaTbl U BHECTU HEOBX0AMMbIE AOMNONHEHWS,
KpuUTepui BUAa», «GU3nNoNormyecknin Kputepui OLLeHUTb CTEMEHb YCNELWHOCTU CBOEW MHANBUAYANbHOM
BMAA», KTEHETUYECKUI KpUTepuii BUAA», obpasoBaTenbHOW AeATENbHOCTMU.
«3KOJIOTMYECKUIA KpUTEpUin Buaa», M : ymeHne HaxoAnTb HYXXHYIOUHPOPMaLMIO,
«reorpadnyeckunii KpuTepun Buaa», MCMNO/Ib30BaTb Pa3/INYHbleE UCTOYHWMKWU NOJIyYEHMUA
KUCTOPUYECKUI KpUTEPUIA BUAAY», «apeany, MHPOPMaLMKY, NPeacTaBAATb MHGOPMALMIO B BUAE CXEM
«NonynaumMA», «KCBOMUCTBA NONYNALMUIA», ,TabanL, U KOHCNEKTOB.
«BbnoTnueckme coobuyectsar. K : oTcTaBaTb CBOIO TOUKY 3pEHUS MPUBOANUTD
[atoT xapaKTepucTuKy Kputepmes B1Aa, APryMeHTbl, MOATBEPKAATb UX MPUMEpPamMMU, C
NOoNyAALMUOHHON CTPYKTYpPbl BUAA. OnucbiBatoT [OCTOMHCTBOM NPU3HAaBaTb CBOW OLIMOKM U
cBOMCTBa nonynaunii. O6vACHAOT Ponb KOPPEKTUPOBATb 3HaHWUA, B3aMMOOLLEHMBaTb ApYr
penpoAyKTUBHOM U30NALMMU B NOAAEPKAHUN apyra.
LEeNoCTHOCTU BMUAa. Y4nTbCA 0CMbIC/IMBATb 3HAYMMOCTb LAHHOW TEMbI,
BbINONHAIOT NPAKTUYECKYIO PaboTy No U3yyYeHuto YUYMUTBLCA UCMNO/Ib30BaTb CBOW B3MNAAbI ANA PeLIeHNA
Mopd0oI0rMyecKoro KpuTepmsa Bnaa. npobaem v U3BAEYEHUA KUSHEHHDBIX YPOKOB
CmbICNI0BOE YTEHMNE

42 BKonornyeckume CocTtaBneHue MoHATHe 06 sKonornyecknx dakTopax. Ycaosua
bakTopbl U Knactepa cpeabl. IKonornyeckme dakTopbl: abnotTuyeckue,

ycnhosua cpeabl.

MHTerpauma c
xummnen «Cepa u

ee coeanHe-
HUA», «A30T U

ero
coeanHeHNA»

6MOTUYECKMNE, AHTPOMOTEHHbIE. IKOI0TMYEeCcKme
YCNOBUA: TEMNEePaTypa, BAAXKHOCTb, CBET.
BTOpUUHbIE KNMMaTHUYecKne GpaKTopbl.

BAnAHME 3KONOMMYECKUX YCNOBUIA HA OPraHN3Mbl
OnpeaenstoT NoHATUA, opmupyemble B Xxoae
N3yYeHUs TeMbl: «abMOTUYECKME SKON0rnYecKne
daKTOpbI», KBUOTUYECKNE IKOSIOTUYECKME
baKTopbI», KaHTPOMOreHHble SKONOTUYECKUE
baKTOpbI», KIKOSOFUYECKUE YCNOBUAY,
«BTOPUYHbIE KAMMaTUYECKMe aKTopbI». [atoT
XapaKTEPUCTUKY OCHOBHbIX 3KONOTMYECKMX
daKTopoB U ycnoBuin cpeapl.

YCTaHaBAMBAOT NPUYMHHO-CNEACTBEHHbIE CBA3M HA
npumepe BAUAHUA SKOIOFMYECKMX YCI0BUIN HA
opraHnMambl. CMbIC/IOBOE YTEHME




43 MpoucxoxaeHun | $7.1 MpouvcxoxaeHue BMO0B. Pa3BnTME 3BONIIOLMOHHBIX | AaBaTb onpegeneHne TepMmmnHam. Hasbieatb bamuamm
€ BUAOB. npeactaBieHnit. OCHOBHbIE NOJIOXKEHUA Teopun Y. | yYeHbIX-3BOHOLLMOHNCTOB; OCHOBHbIE NONOXKEHUA TEOPUN
Passutne JapsuHa. Y. dapsuHa

3BONOLMOHHbIX 3sontounsa. Teopua fapsuHa. JsukyLumne cunbl XapaKTepmn3oBaTb OCHOBHbIE NONOXeHUA Teopumn Y.
npeacTaBaeHUM 3BOJIIOLMU: U3MEHYMBOCTb, 6Opbba 33 [JapBurHa; 060cHOBbIBATL ponb Y. [lapBuHa B pa3Butun
CyLLEeCTBOBAHME, eCTECTBEHHbIN OT6OP. 3BOJIIOLMOHHBIX MAeN. BblgenaTte obliee M pasinyHoe B
CuHTeTUYeCcKana Teopusa 3BOIOLUN 3BO/IIOLMOHHbBIX Teopuax JlamapKka u JapsuHa,
OnpeaenstoT NOHATUA, GOpMUpPYyEMbIE B XO4€E XapaKTepusya oCHOBHYto 3acnyry Y. lapsuHa
N3YyYeHUA TEMbI: «3BONOLMAY, «Teopua [apsmHa», [P :camMoCTOsATe/IbHO NOCTABUTh Lesb PaboTbl, COCTaBUTD
«ABUNKYLLME CUJIbl 3BOIIOLMMY, KUISMEHYMBOCTb»,  [NJ1aH M NOCNEA0BATENbHOCTb AENCTBUI
«bopbba 3a cywecTBOBaHMEY, ECTECTBEHHbIN .M : ymeHne HaxoauTb HYKHYIOUHbOPMaLMIO,
0TOOpP», KCUHTETUYECKAA TEOPUA IBOSIIOLUM Y. MCNONb30BaTb Pa3/INYHbIE UCTOYHUKU NOSYyYEHUA
[JatoT XxapaKTepuCcTUKy 1 CpaBHUBAIOT MHbOpMaLmu.
5BOIIOUMOHHbIE NpeacTasaeHuns XK.b./lamapka un K : oTCTaBaTb CBOIO TOUKY 3pEHUA MPUBOAUTL aPrYMEHTbI,
OCHOBHble NONOXKeHUA yyeHna Y.[dapsuHa. NOATBEPKAATb UX NPUMEpPAMM.
Ob6BbACHAT 3aKOHOMEPHOCTU 3BONOLMOHHBIX P ymeloT OLLeHUTb CTeMeHb YCNEewWwHOCTH CBoeM
npoLeccos ¢ No3uumi yueHna Y.[JapsuHa. F0TOBAT MHAMBMAYaNbHOM 06pa3oBaTeNbHON AEATENBHOCTH.
coobueHna A npeseHTaumm o Y.JapsuHe 8 Tom |1 :aHaNM3UPYIOT, CPABHMBALOT, KnaccuduumpyeT u
yucne ¢ UCNONb30BAHMEM KOMMbIOTEPHbIX 0606LWaeT NnoHATUS;
TEXHO/IOTUN. natoT onpegeneHne NoHATUAM Ha OCHOBE M3YYeHHOro Ha
PaboTatoT ¢ MUHTEpPHETOM KaK C MCTOYHUKOM pPa3nnYHbIX NpeameTax yyuebHOro matepuana;
MHbopMaLmm K- ymeloT caywatb yunTena n oTeeyaTb Ha BONPOCHI
YuaTtca ncnonb3osaTb CBOM B3rAAAbI HA MUP ANA
06BbACHEHMA PA3/IUYHbBIX CUTYaLMIA, pelleHus
BO3HMKAIOLWLMX NPOBAEM U U3BNEYEHUSA HKUSHEHHbIX
ypokos Oco3HaBaTb CBOW MHTEpPECHl, HAXOAUTb U U3y4yaTb
B y4ebHMKax No pasHbImM npegmetTam maTepuan (13
MaKCUMyMa), UMeoLLMIi OTHOLIEHME K CBOUM
44 Buonornyeckana | $4.2- MonynAuMoHHaa reHeTUKa. M3meHYNBOCTb [aBaTb onpepjesieHne TepMUHaAM
Knaccuoukauma | 4.3 reHopoHaa XapaKTepmn3oBaTb 3/1eMEHTapHYIO eAUHULY 3BONIOLUN
Monynauma Kak OnpeaenstoT NoOHATUA, bopMUpyemMble B Xo4e (nonynauuto), 060cHOBbIBaTb POIb MONYAALMUIA B
BfiemMeHTapHas N3y4YeHUA TeMbI: «MONYNALMOHHAA FreHEeTUKa», 3KON0rMyecknx cuctemax. NpoBoauTb CpaBHUTENbHYIO
eanHULA «reHodoHAa». XapaKTePUCTUKY OPraHU3MEHHOro U NONyAALUUOHHO-
BBONOLUU Ha3blBatoT NPUUYMHBI UI3MEHUYMBOCTU reHOdOHAA. BMA0BOr0 YPOBHEN OpraHM3aLLmMm }KMBON NpUpoabl

MprBOAAT NpMMepbI, AOKa3blBatoLMe
npucnocobuTenbHbIl (aganTUBHBbINA) XapaKTep
N3MeHeHui reHodoHAa.

O6cyKAatoT NPobembl ABUMKYLLMX CUA 3BONOLNN

[AaBaTb onpegesieHne TepmMuHam
XapaKTepmn3osaTb OCHOBHbIE CUCTEMATMYECKME
KaTeropuu; NpM3HaKku LapcTs }KMBOKM NpUpoabl

(OT/J,GIIOB, KNaccos, CEMeNCTB LIBETKOBbIX paCTeHMVI;




C NO3ULNIM COBPEMEHHOM bronoruu.
CmbicnoBoe YTeHue

noALapcTs, TUMOB M KNAaCcCOB XUBOTHbIX). Onpeaenarts
TAKCOHOMMYECKYHO MPUHAANEKHOCTb PacTEHUM
P : camocToATeNbHO MOCTaBUTb Lesib paboTbl, COCTaBUTb
NaaH 1 NnocneaoBaTeIbHOCTb AEeNCTBUIMA
.M : ymeHne HaxoauTb HYKHYIOUHbOPMaLMIO,
MCNO/b30BaTb Pas3/INYHbIE UCTOYHWMKM NOJTYYEHUS
MHPOopMaL K.
K : oTCTaBaTb CBOIO TOUYKY 3pPEHUA MPUBOAUTb aPTyMEHTI,
noATBEP)KAaTb UX NPUMEPaAMU.
P yMeloT OLLeHUTb CTeMEeHb YCNEWHOCTH CBOEN
MHAMBUAYaNbHOW 06pa3oBaTeNbHOW AEATE/NIbHOCTH.
M :aHaNN3NpPYIOT, CPAaBHUBAIOT, KNacCUPuUUMpyeT u
obobLiaeT noHATUS;
naloT onpeaeneHve NOHATUAM Ha OCHOBE M3YyYEHHOro Ha
pa3nYHbIX NpeameTax ydebHoro matepuana;
K- ymeloT caywaTb yunTens n oTBevaTb Ha BONPOCHI
YUYUTbCA OCMBICIMBATb 3HAYMMOCTb LaHHOW TEMbI, YYUTbCA
MCMNO/Ib30BaTb CBOU B3rNAAbl ANA PELIEHMA npobaem u
N3BNEYEHNSA }KUSHEHHbIX YPOKOB
YuaTtca Mcnonb3oBaTb CBOW B3r/A4bl HA MUP ANA
06bACHEHUSA PA3/IMYHBIX CUTYALNIA, peLleHnn
BO3HMKAIOLLMX NPO6AEM U U3BAEYEHNSA KUSHEHHbIX YPOKOE
Oco3HaBaTb CBOM MHTEPECHI, HAXOAWUTb U U3y4aTb B
y4yebHMKax No pasHbIM NpeameTam matepuan (13
MaKCMMYMa), UMEIOLLMIA OTHOLLIEHNE K CBOMM

45 Bbopbba 3a Bopbba 3a cyuwectsosaHune. Popmbl 60pbObI 3a [AaBaTb onpeaeneHve TepmuHam. HasbiBaTb Gopmbl
cywiectsoBaHue cywecrsoBaHme. Popmbl ecTecTBeHHOro otbopa 60pbbbl 33 cywectBoBaHMe, GOPMbl €CTECTBEHHOTO
N €CTECTBEHHbI OnpegenstoT NoHATUA, bopmupyemble B Xoae otbopa
oTtbop N3yYyeHus TeMbl: «BHYTpMBMA0Ban bopbba 3a

CyLLEeCTBOBaHMEY, «KMEXBUA0Ban bopbba 3a
cylectBoBaHue», «bopbba 3a cywecTBoBaHMe €
Heb1aronpuUATHBLIMKU YCI0BUAMM CPeabI»,
«CTabUAN3NPYIOLWMIN ecTeCTBEHHbIN OTOOPY,
CABMKYLLMIA eCTeCTBEHHbIN OTOOpP».
XapakTepusytoT dopmMbl 60pbObI 3a cyLLecTBOBaHUE
M ecTecTBeHHOro otbopa.

MpuBOAAT NPUMEpPbHI UX NPOABAEHUA B NPUPOAE.
PaspabaTtbliBaloT SKCNEPUMEHTbI MO U3YYEHWUIO

XapaKkTepusosaTb popmMbl 60pbObI 3a CyLecTBOBaHME,
ponb ectectBeHHOro otbopa u ero popmebl. CpaBHMBaATL
cTabununsunpyowmnin n ABuKyLWKiA ot6op. NpuBoanTb
npvmepbl afanTaunii Kak pesynbTaTta AencTeua
ecTecTBeHHOro oTbopa, NPOUCXoAALLEro Moy,
AasneHvem 6opbbbl 3a cyllecTBOBaHUE

P- BbIAENAIOT M OCO3HAIOT TO, YTO Y*KE YCBOEHO, BHOCAT
HeobxoaMMble AONONHEHUS.

M- nccnenytoT, HaXoA4AT M OTOUPAIOT HeobXoAMMYIO

MHOOPMALMIO U CTPYKTYPUPYIOT ee.




AencTemit oTbopa, KOTopble CTaHYT OCHOBOM
6yaywero y4ebHO-MCCNeA0BATENBCKOTO NPOEKTA.
CMbIC/IOBOE YTEHME

K- cnywatoT yunTtens, oTeeyatoT Ha BONpOChl
OCO3HalOT aKTUBHOE B3aMMOAENCTBME HKUBbIX
OpPraHM3mMOB C OKpY:KatoLWwen cpenoi.

46 Buaoobpasos MoHATME O MUKPO3BOTIOLMK. U30naumA. [AaBaTb onpeaesneHve TepmuHam. HasbiBaTb OCHOBHbIE
aHue. Feorpapuyeckoe BUA006pa3oBaHMe. dopmbl BUAOOOPa30OBaAHMSA
PeweHune Mukpoasontoums. U3onauma. PenpoayKTmeHas XapaKTepmn3osaTb NPOLECC MUKPOIBOIOLMN, ETO
3agaHuii no nsonauma. BugoobpasosaHue. leorpaduyeckoe OCHOBHble GOPMbI; NPUBOAUTL NPUMEPbI. [lOKa3biBaTb,
or. BMAoo6pasosaHue uTO ABUKYLLEMY OT6OPY NMPMHAANEXKNUT peLlatoLLan posb
OnpegenstoT NoHATMA, GopmUpyemble B Xo4e B npoueccax Buaoo6pasoBaHmMs, YTO HAC/IEACTBEHHOCTD,
U3YUYEHNA TEMbI: K MUKPOIBOIOLMAY», KU30NALMA», | N3MEHYMBOCTb, 6opbba 3a CyllecTBOBaHUE U
«PenpoayKTUBHAA U30NALMAY, €CTeCTBEHHbI 0T6OP ABNAOTCA ABUKYLMMU CUNAMU
«BUA006pasoBaHue», «reorpadpuyeckoe 3BO/IIOLMU. XapaKTepM30BaTb PO/b B BUA006pa3oBaHnm
BMA006pa3oBaHMe». XapaKTepmusyoT mexaHU3mbl PasNNYHbBIX MEXaHU3MOB N301ALMM
reorpaduuyeckoro BMg006pasoBaHuaA C P- BHOCAT HEOBXOAMMbIE AOMONHEHUSA, BbIAENAIOT U
MCMO/Ib30BaHWEM PUCYHKa ydebHMKa. CMbicioBoe OCO3HAIOT TO, YTO MOAJEKMUT YCBOEHMIO.
YTeHue C NOCNeayIOLMM BblABUNKEHME TUMOTES O M- CTPYKTYPUPYIOT y4ebHbIA maTepuan, BbIAENAIOT B
APYrUX BO3MOMKHbIX MeXaHU3Max HeMm rnasHoe
BMa006pasoBaHua K- BOCNPMHMMAIOT MHPOPMALMIO Ha CyX, OTBEYATb Ha
BOMPOCHI yunTens
Oco3HaloT MHOroobpasue }KMBOTHOIO MMpa Ha 3eme.
47 MaKpo3Boto MoHATME 0 MaKpo3BOAOLMU. HanpasneHus AaBaTb onpeaeneHne TepmmHam. HasbiBaTb OCHOBHblE
umA MaKpo3BoaoLMK. NyTH 4OCTUKEHMUA TaKCOHOMMYECKMeE rpynrbl, NPOLECCHI, ABASAIOLMECS

6uonormyeckoro nporpecca

OnpeaenstoT NoHATUA, bopMUpyemMble B Xo4e
M3YYEeHUS TEMbI: KMAKPO3BOIOLMAY,
«HanpasAeHWA 3BONIOLUNY, «BUONOTNYECKIUI
nporpeccy», «bUoNornieckunin perpeccy,
«apomopdo3», «Manoagantaumna»,
«aereHepauns». XapaktepusytoT rnasHble
HanpaBAeHMA 3BONOLUMN.

CpaBHMBAOT MUKPO- M MAKPO3BONOLMIO.
O6cyxaatoT Npobnembl MaKpPO3BOMOLUM C
OZHOKNACCHWKaMM U yUUTENEM.

PaboTatloT ¢ 4ONONHUTENBHBIMM
NHPOPMALMOHHBIMUN UCTOYHMKAMK C LieNbto
NOArOTOBKM COOBLLEHMA AN MYybTUMEANA
npeseHTaumMm o GaKTax, L4OKa3bIBAKOLLMX
3BOJIIOLMIO

ABVKYLLMMUM CUIAMU MaKpPO3BOIOLUM
XapaKTepun3oBaTb NOHATUE KMAKPOIBOMOLMAY;
NpUBOAMTb [OKa3aTe/IbCTBa MaKPO3BOIOLMM.
P- nnaHMpYIOT U NPOrHO3MPYIOT pe3ynbTaT U BHOCAT
HeobXxoAMMble JOMONHEHUA.
M- HaxoAAT 1 oTbUpatoT HeobxoAMMYI0 MHPOPMALMIO U
CTPYKTYpUpYIOT ee.
K- BbICKa3bIBalOT CBOIO TOUKY 3peHMA

Oco3HaBaTh CBOM HHTEPECHI, HAXOANUTh U U3y4aTh B
y49e0HHKaX 10 pa3HBIM IpeIMeTaM MaTepuai (13
MaKCHMyMa), UMEIOIIH OTHOIIEHHE K CBOUM
HMHTEpEcaM.




48

O6obuwatowmii
YPOK-ceMuHap

BbicTynatoT ¢ coobuweHmnamu, obeyKaatoT
COObLLEHMA C OAHOKIACCHUKAMU U YUUTENAMM

AaBaTb onpegeneHve TepmmHam. HasbiBaTb Tanbl U
BM/bl 3BONIOLMN; MEPEUYUCNATb UX CBOMCTBA U 3HAYEHME
XapaKTepu3oBaTb 0CO6EHHOCTH

P:YMeloT opraH130BbIBaTb BbINOJIHEHWE 3a4aHUN
yyuTensa, aHaAM3nMpoBaTb pesyabTaTbl cBOei paboTbl Ha
ypoke.

M: YmeloT BOCNPOU3BOAMTL MHOOPMALMIO MO NAaMATH,
[aBaTb onpeaeneHne NOHATUAM, CTPOUTb peyeBble
BbICKa3blBaHWA, yCTaHaB/IMBaTb NPUUYNHHO-
cneACTBEHHbIE CBA3MN.

K: YmeHue paboTatb B rpynnax, obcykaatb

BbIbMpaloT Lenesble U CMbIC/10BbIE YCTAaHOBKM B CBOUX
AEeNCTBMAX U MOCTYNKaXx .

49

CoobuecTso,
3KoCUCTEMA,
6buoreoueHos

BuoTnyeckoe coobuectso, nan buoueHos.
dkocuctema. brnoreoreHos

OnpeaenstoT NoHATUA, opmupyemble B xoae
N3y4YyeHUns TeMbl: «BUOTUYECKOE COOBLLECTBOY,
«BUOLLEHO3», KIKOCUCTEMAY, «ODUOreoLEeHO3Y.
Onu1CcbIBalOT U CPAaBHMBAKOT SKOCUCTEMDbI
pa3/IMYHOro YPOBHA.

MpuBOAAT NPUMEpPbI 3KOCUCTEM PA3HOIO YPOBHSA.

XapaKTepu3yloT akBapnyMm KaK UCKYCCTBEHHYIO
aKocucTemy

TepMnHaM. Ha3biBaTb NpUpoAHble coobLLecTBa.
MepeuncnaTb anemeHTbl 3KoTona, buotona u
buoreoueHosa

XapaKTepun3oBaTb NPUPOAHblIe coobLecTBa, UX
OCHOBHble CBOMCTBA M 3a4auu;

NepeyYncnsTb BaxKHeLLMEe KOMNOHEHTbI SKOCUCTEM U UX
KnaccudurKaumio; posb PerynaTopos B NoaaepKaHum
YCTOMYMBOCTUN 3KOCUCTEMBI. MPOBOANTL CPABHUTENBHYIO
XapaKTepPUCTUKY Co0bLLECTBA, IKOCUCTEMDI,
6uoreoLeHosa. MpnBoAUTb NPUMEPbI €CTECTBEHHbIX W
WCKYCCTBEHHbIX cO0bLLEeCTB

P- onpeaenaioT uenb paboTbl,, KOPPEKTUPYIOT 3HAHUA

. N- aHanm3upyT 1 anddepeHUNpyoT NoayYeHHbIe
3HaHuA.

K- ymMmeroT ciymate y4urtens u OTB€4aTh Ha BOIIPOCH
YyaTca ncnonb3oBaTb CBOW B3rAAAbI HA MUP ANA
06bACHEHMA PA3UYHbIX CUTYaLUIA, peLlleHuns
BO3HUKAIOLWMX NPOBAEM U U3BAEUYEHUSA SKUSHEHHbIX
ypoKkos Oco3HaBaTb CBOMMHTEPECHI, HAXOAMUTb U U3yYaTb
B yuebHMKax No pasHbIM npeametTam maTtepuan (13
MaKCUMYyMa), UMeoLLMIA OTHOLIEHME K CBOUM

50

CocTtaB n

CTPYKTYpa
coobuiecrsa

Buaosoe pasHoobpasune. Mopdonoruyeckas u
NPOCTPaHCTBEHHAA CTPYKTYypa COObLLECTB.
Tpoduyeckas CTPyKTypa coobuiecTsa. Muuesas

[aBaTb onpefesieHe TepMUHam. HasbiBaTb rpynnbl
OpraHM3MOB, COCTaBAAOLLME TPOPUYECKYIO CTPYKTYPY
COO0bLLECTBA; NEPEeYUCNATL CBA3U B IKOCUCTEMAX




uenb. Muuesan cetb. "U3HeHHbIe popMbl.
Tpoduyeckmnin yposeHb

OnpeaenstoT NoHATUA, opmupyemble B Xxoae
N3yYeHUs TeMbl: «BMA0BOE pa3Hoobpasue,
«BWA0BOM COCTaB», «aBTOTPODbI», «reTepoTpodbI»,
«MNPOAYLLEHTbI», KKOHCYMEHTbI», «peayLeHTbI»,
«APYCHOCTb», «peaKme BUabl»,
«BuAabicpegoobpa3zoBaTenm». XapaktepumsytoT
MOPdONOrMYECKYIO M NPOCTPAHCTBEHHYIO
CTPYKTYPY COOBLLECTB. AHAaNU3UPYIOT CTPYKTYPY
6MOTUYECKMX COOBLLLECTB MO CXeme

(TeppuTopmanbHbie, NULLEBbIE, MEXNOMYNALMOHHbIE)
XapaKTepun3oBaTb MOPGHONOrMYEcKyio U
NPOCTPaHCTBEHHYIO CTPYKTYpPY Co0bLLEeCTBa; 3HaYeHue
BM/0BOro pa3Hoo6pa3una Kak nokasaTena COCTOAHUA
coobulectsa;.

P - opraH130BbIBAIOT BbINOIHEHWE 3a4aHUIA yunTeNS,
AenatoT BblBOAbl NO pe3yabTatam paboTsbl.

M- ymetoT paboTaTb C TEKCTOM, BbIAENATH B HEM
rnaBHoe.

K- BblpakatoT B OTBETAX CBOU MbICAU
OCMbICNIMBAIOT 4NHYI0 NPUPOSHYIO LLEeNIOCTHOCTD

51 MexxBugosble Tunbl BUOTUYECKMX B3aUMOOTHOLLEHWUN. AaBaTb onpeaeneHve TepmmnHam. HasbiBatb BUAbI
OTHOLLEHMUA HeliTpanmusm. AMeHcanusm. b61oreoL,eHO308B; NEPEUNCNATL OXPAaHHbIE MEPONPUATUA
OpraHU3mos B KommeHcannam.Cumbunos. Npotokoonepaums. MO COXPaHEHWUIO IKOCUCTEM
aKocucTeme MyTyannsam.KoHKypeHumMA. XMLWHNYECTBO. XapaKTepmn30BaTb IKOOTMUECKYIO CYKLLeCCUIo, ee

Mapasntmsm NPUPOAY U MEXaHU3Mbl; CTaAMM CYKLECCUN (MepBUYHYIO,
OnpeaenstoT NoHATUA, opmupyemble B xoae BTOPUYHYIO); 060CHOBbIBATb 3HAYEHME CYKLECCUI.
N3YYEHUA TEMbI: KHEUTPANU3MY», KAMEHCATUIMY, BbloenAaTb CX0ACTBA M pa3inumna B GYHKLMOHMPOBAHUMU
KKOMMEHCAIM3M», KCUMBUO3Y, Ha3eMHbIX U BOAHbIX 3KOcUcTeM. [JaBaTb
«NpOTOKOOMepauma», KMyTyannsmy, XapaKTePUCTUKY AEeATENIbHOCTU YeI0BEKA KaK O4HOMY M3
KKOHKYPEHLMAY, KXULLHUYECTBOY», «MAPa3UTUIM». peryanpytowmx GakTopoB B 3KOJOFMYECKUX CUCTEMAX
PelwatoT aKoslorMyeckme 3a4a4um Ha NPUMeHeHue P- Pa3BMBalOT HaBbIKM CAMOOLLEHKM M CaMOaHanusa.
3KONOMMYECKMX 3aKOHOMEPHOCTEN. M- ymetoT CTPYKTYpUpPOBaThb y4ebHbIN MmaTepuan,
MpuBOAAT NPUMEpPbHI MOJIOXKUTENbHBIX U BblAENATb B HEM FN1aBHOE
OTpULATENbHbIX B3AMMOOTHOLIEHMUI OpraHn3amoB B | K- BbICKa3blBaOT CBOKO TOUKY 3peHusA
NonynsaLmax OCO3HaloT aKTUBHOE B3aMMOAENCTBUE KUBbIX
OpraHM3MOB C OKpYKatoLLen cpeaoi.

52 MoToku MOTOKM BELLLECTBA M IHEPTUN B IKOCUCTEME. [aBaTb onpeaeneHne TepMmnuHam. HasbiBaTb rpynnbl
BelecTa u Mupamuabl YncneHHoOCT n 6uomaccel OpraHM3mMOB, COCTaBAAOLMX TPODUYECKYIO CTPYKTYPY
3Hepruu B OnpeaenstoT NoHATUA, opmupyemble B xoae coobuecTBa
aKocucteme M3y4YeHUs TEMbI: «MMPaMULA YNCNEHHOCTU U XapaKTepmn3oBaTb NOTOKM SHEPTUU U BeLLEeCTBa B

6romaccoi».

[latoT xapaKTepPUCTUKY POAU aBTOTPODHbBIX U
reTepoTpodHbIX OPraHM3mMOB B 3KOCUCTEME.
PelualoT aKonornyeckme 3agadn Ha npuMeHeHme
3KONOMMYEeCKMX 3aKOHOMepHoCTel

3KOCUCTEMAX, KOJIMYECTBEHHbIE U3MEHEHUA SHEPTUN B
npouecce nepeHoca ee Mo NULLEBbLIM Lenam, NMPamuabl
ymcneHHoCTU M 6uomacchl. 060CHOBLIBATL
HenpepbIBHbIA NPUTOK BELLECTB U3BHE KakK
Heobxoaumoe ycnosue GyHKLMOHMPOBaAHUA
aKocucTembl. COCTaBAATH Lenu NUTaHUA




P - OpraHu130BbIBAIOT BbINOIHEHWE 3a4aHUI yuuTeNs,
OenatoT BbIBOAbI MO pe3ysibTatam paboTbl.

M- ymetoT paboTaTb C TEKCTOM, BbIAENATH B HEM
rnaBHoe.

K- BbIparkaloT B OTBETAX CBOWU MbICN

OCMbICIMBAIOT EAMHYIO NPUPOAHYIO LLENOCTHOCTb
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Camopassutme
3KOCUCTEMDI.
DKoIorMyeckasn
cyKueccums.
PeweHune
3a/laHnii no
or.

CamopasButme sKocUcTeMbl. IKONOTNYECcKan
cyKueccua. PasHosecue. [TlepBUYHAA cyKueccua.
BTopuyHasa cykueccuma

OnpeaenatoT NoHATMA, opmupyemble B Xxoae
U3y4YeHUs TeMbl: «paBHOBeCUEY, «NepBUYHAA
CyKLeccua», «BTOPUYHAnA CyKLeccmar.
XapakTepu3yloT npoueccbl camopasBUTUA
9KOCUCTEMDbI.

CpaBHMBAIOT MEPBUYHYIO U BTOPUYHYIO CYKLLECCUN.
PaspabaTbiBaloT NaaHa ypOKa-3KCKypcum

JaBaTb onpeaeneHve TepMmHam. HasbiBaTb BUAbI
61oreoLEeHO308B; NEPEUYNCNATL OXPaHHbIE MeponpPUATUA
Mo COXPaHEHUIO IKOCUCTEM

XapaKTepmn30BaTb IKOOTMYECKYIO CYKLLeCCUio, ee
np1poay U MexaHW3mbl; CTaZMM CYKLEeccum (NepsuYHyto,
BTOPUYHYIO); 06OCHOBbIBATb 3HAYEHWNE CYKLLECCUIA.
Bblaenatb cxoAcTBa M Pasnnumna B GyHKLMOHNPOBAHMM
Ha3eMHbIX M BOAHbIX 3KocucTem. [aBaTb
XapaKTePUCTUKY AeATEeIbHOCTU YeI0OBEKA KaK 04HOMY U3
perynvpyowmx GakTopoB B 3KOJIOTMUECKUX CUCTEMAX

P- Pa3BuBatlOT HaBbIKM CAMOOLLEHKM U CaMOaHa13a.

M- yMmetoT CTPYKTYpMpOoBaTh yuebHbIli maTepuan,
BblAENATb B HEM [N1aBHOE

K- BbICKa3blBaloOT CBOKO TOUKY 3pEHUA

OCo3HaloT aKTMBHOE B3aMMOLENCTBUE KMUBbIX
OpPraHM3mMOB C OKpY:KatoLen cpesoi.
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O606wWatoLwmin

YPOK —
BKCKypCUA

JKcKypcua B buoreoLeHo3
FOTOBAT OTYET 06 IKCKYpPCUM

[aBaTb onpegeneHve TepMmHam. HasbiBaTb 31eMeHTbl
61OLEHO30B; NEePeYNCAATL UX CBOWCTBA U 3HAYEHUE
XapaKTepu3osaTb 0CO6EHHOCTH

P:YMeloT opraHM30BbIBaTb BbINOJHEHWE 3a4aHMI
yuynTens, aHanAu3nMpoBaTh pesyabTaTbl CBOe paboTbl Ha
YpOKe.

M: YmeloT BOCNpOM3BOANTL MHOOPMALMIO MO NaMATH,
[aBaTb onpegeneHne NOHATUAM, CTPOUTbL peyeBsble
BbICKa3blBaHMSA, YCTaHAB/IMBATb NPUUNHHO-
CNeAcTBEHHbIE CBA3W.

K: YmeHue paboTathb B rpynnax, obcyKaatb

BblbMpaloT Lenesble M CMbIC/NI0BbIE YCTAHOBKU B CBOMX
AeNCTBUAX M NOCTYNKaXx .
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Buocdepa.
Cpepnoobpasy

Buocdepa. Cpegoobpasytowan AeaTeIbHOCTb
OopraHM3moB

[AaBaTb onpeaesieHve TepmuHam. HasbiBaTb cpeabl
MU3HU KUBbIX OPraHM3MOoB; GamMUANMU YUYEHbIX,




towan OnpepgenstoT noHATMA «buochepar, «BogHasA paboTaBLmx B 061acTn nsyveHma 6uocoepsl
LeATeNbHOCTb cpefa», «Ha3eMHO-BO3AyLUHaA cpea», «no4vsay, OPraHM3MOB K XXW3HW B onpeaeneHHon cpeae
OpraHM3mosB «OpraHM3mbl Kak cpega obuTaHua, XapaKTepu3oBaTb cpeabl 06UTAHUSA OPraHM3MOB,
«MexaHW4YecKoe BO3EeNCTBUEY, 0COBEHHOCTU Pas/INYHbIX Cpes, *KU3HW, npucnocobieHuns
«U3UKOXMMMUYECKOE BO3AENCTBUEY, KMBbIX
«nepemelleHne BELLeCTBa», Krymyc», OpPraHM3MOB K ¥XU3HW B onpeaesieHHOW cpeae, KoTopble
«bunbTpaums». BblpaboTanuce B Nnpouecce
XapakTtepuaytoT buocdepy Kak rnobanbHyro P- BbloENAT U 0CO3HAOT TO, YTO YKE YCBOEHO, BHOCAT
3KOCUCTEMY. HeobxoauMmble AOMONHEHMA.
MpuBOAAT NPUMEpPbI BO34,ENCTBUA HKMBbIX M- nccnepytoT, Haxo4AT U OTOMPAIOT HEOBXOANMYIO
OpraHM3MOB Ha Pa3INYHbIE CPeabl *KU3HU MHPOPMALMIO U CTPYKTYPUPYIOT ee
K- cnywatoT yuntens, oTBevatoT Ha BOMNpPOChI
Oco3HaBaTb €ANHCTBO U LEe0CTHOCTb OKPYXKAIOLLEero
MUpa.
BbicTpanBaTb COBCTBEHHOE L,e/I0CTHOE MUPOBO33PEHUE
56 Kpyrosoport Kpyrosopot BewecTs B 6uocdepe. AaBaTb onpeesieHne TepMmnHam. HasbiBaTb 6MOreHHble
BELLEeCTB B Buoreoxmmumyecknin LMKA. buoreHHble 3N1EMEHTbI; NePeYnCATb BUOreOXMMMYECKME LUUKbI
buocoepe (nuTaTenbHble) BelwecTBa. MUKpOTpPOHbIE U XapaKTepmn3oBaTb 0COBEHHOCTM KpYyroBopoTa BELLECTB B
MaKpOTpodHble BeltecTBa. MUKPO3/1EMEHTbI npupoae, ero 3Ha4eHue; NOCAeaCcTBUA HapyLWeHna
OnpeaenstoT NOHATMA «BMOreoXMMMNYECKUI UMKN», | KPyroBopoTa BelecTs B buocdepe; buoreoxmmmyeckmne
«buoreHHble (NUTaTe/IbHbIE) BELLECTBAY, LMK/bI a30Ta, yrnepoaa n ¢ochopa; 06bACHATL ponb
KMWKPOTPODHbIE BELLECTBAY, KMAKPOTPODHbIE YKMBbIX OPraHM3MOB B NOALEPKAHUM KPYroBopoTa
BELLECTBa», KMUKPO3/IEMEHTbI». 6UOreHHbIX 3/1EMEHTOB
XapaKTepusyoT OCHOBHble HUOreoxnmmyeckmne P : camocTosTeNnbHO CTaBAT Le/iM paboTbl, COCTaBAAOT
LMK/bl HA 3em/ie, UCNONb3YA UANKOCTPALUN niaaH 1 NoOCNea0BaTeNbHOCTb AENCTBUIN OLLEHUBAKOT
y4ebHumKa. CTeneHb YCnewHoCTN cBoe HANBUAYaNbHO M
YcTaHaBAMBAOT NPUYNHHO-CNEeACTBEHHbIE CBA3M obpasoBaTenbHOW AeATenbHOCTU. Mo3HaBaTenbHble YY/,
Mexay buomaccoit (MpoayKTUBHOCTbIO) BUAA M €r0 | : YMEIKT HaXxoAMTb HYXKHYH MHPOPMaLMIO, UCMONb3YIOT
3HaYeHWem B Noagep’KaHum GYHKUMOHMPOBAHUSA pasnnYHblE UCTOYHUKM NOJIyYeHUA MHPOpPMaLUK.
coobuiecTBa KoMmMyHUKaTMBHble YY/] : OTCTaBaloT CBOIO TOUKY 3peHuna
NPUBOAAT APryMeHTbl, NOATBEPKAAIOT UX NPUMEPAMMU, C
OOCTOMHCTBOM NPU3HAKOT CBOU OWNBKK U KOPPEKTUPYIOT
3HaHMA, B3aMMOOLEHMBAIOT Apyr Apyra.
YUnUTbCA OCMbIC/INBATb 3HAYMMOCTb AAHHOM TEMBbI,
YYMTbCA UCMONb30BaTb CBOW B3rNsAAbl ANA peLleHmn
npobiem 1 n3BneYEHUA }KU3HEHHbIX YPOKOB
57 SBonouua 3sotoums buocdepsl. Kusoe BeLecTso. OaBaTb onpegesieHne TepMmnHam. HasbiBaTb 6MOreHHble

6uocoepsl

buoreHHoe BewecTBo. BUOKOCHOE BeLecTBo.

3/1eMEHTbI; NepevyncnaTb b61oreoxummyeckmne LLMKNbI




KocHoe BelecTBO. IKOI0rMUYECKUI KPU3NC
OnpezenstoT NOHATUA «XKUBOE BELLECTBOY,
«BMoreHHoe BeLLecTBO», «BMOKOCHOE BELLLECTBOY,
«KOCHOE BEeLLEeCTBOY, «3KOIOMMUYECKUIA KPU3UCY.
XapaKTepu3ytoT npoLeccbl paHHero atana
asostoummn buocodepsl.

CpaBHMBalOT 0CO6EHHOCTM KPYroBopoTa yrieposa
Ha pa3HbIX 3Tanax sasonounn bruocdepbl 3emaun.
Ob6BbACHAIT BO3MOXKHbIE€ MPUYMHBI IKOOFUYECKNX
KPU3NCOB.

YcTaHaBAUBAIOT NPUYNHHO-CNEACTBEHHDbIX CBA3M
MeXay AeATeNIbHOCTbIO YeoBEeKa U

XapaKTepmn3oBaTb 0OCOBEHHOCTM KPYroBopoTa BELLECTB B
npupoze, ero 3HayeHue; NOCNAeACTBUA HAapYLLIEeHUA
KpyrosopoTa BeLecTs B buocdepe; buoreoxmmmyeckune
LMKAbI @30Ta, yrnepoaa u ¢pocdopa; ob6bACHATL Posb
YKUBbIX OPFraHN3MOB B NOAAEP!KAHUN KPYroBOpOTa
6MOreHHbIX 3/1eMEHTOB

P- BblAENAIOT U OCO3HAIOT TO, YTO YXKe YCBOEHO, BHOCAT
HeobxoauMmble AOMNONHEHMA.

M- nccnepytoT, Haxo4AT U OTOMPAIOT HEObXOANMYIO
MHPOPMALMIO U CTPYKTYPUPYIOT ee

K- cnywatoT yumutens, oTeedatoT Ha BONpOChl
Oco3HaBaTb e4MHCTBO U LLeJIOCTHOCTb OKPYKaloLWEero

3KO/I0TMYECKMMM KpU3ncamm Mupa.
BbicTpanBaTb COHBCTBEHHOE LLEIOCTHOE MUPOBO33pEHNE
umA
58 MMnoTesbl MnoTe3bl BOSHUKHOBEHUSA KU3HMU. Ha3bIBaTb OCHOBHbIE TMNOTE3bl BOSHUKHOBEHMUA XU3HN
BO3HUKHOBEHMU KpeauunoHusam. Camonpomr3Bo/IbHOE 3apOXKAEHME. XapaKTepmn3oBaTb OCHOBHbIE TMMNOTE3bl BOSHUKHOBEHUA
A JKU3HU M'MnoTesa CcTaLMOHAPHOro COCTOAHUA. fMnoTesa XMU3HW (KpeaumoHM3Mm, Pas/iMuma B NOAX04aX PEUTUN 1
naHcnepmuu. Mnotesa GUOXMMMUYECKON IBONOLMMN | HAYKM K OB BACHEHWNIO BO3SHUKHOBEHMSA KU3HW; rMnoTesa
OnpeaenstoT NOHATUA KKPeaLMoHU3IMY, CaMOMNPOM3BO/ILHOTO 3aPOXKAEHUA }KMU3HW; TMNOTEe3a
«CaMOMpPOM3BO/IbHOE 3aPOXKAEHNEN, KTUNOTE3A naHcnepmuu; runoTtesa 6UOXMMMUYECKOM 3BONOLNM
CTaLMOHaPHOIO COCTOAHUAY, «TUMoTe3a P- BHOCAT HEOBXOAMMblE AOMOIHEHWUS, BbIAENAOT U
naHCrepmMumn», «rmnoTesa 6UoOXMMMUYECKoM OCO3HalOT TO, YTO MOAJEKUT YCBOEHMIO.
3BO/OLMU Y. XapaKTEPU3YIOT OCHOBHbIE TMMNOTE3bI M- CTPYKTYpUpYIOT yuebHbI MaTepuran, BblAENAOT B HEM
BO3HUMKHOBEHMA }U3HU HA 3emne. ObcyKaatoT rnaBHoe
BOMPOC BO3SHUKHOBEHUA KU3HM C K- BOCNpMHMMAIOT MHPOPMALMIO Ha CyX, OTBEYATb Ha
OAHOKNACCHMKAMM U yunTenem BOMPOCHI yunTens
OcMbICAVBaIOT eaNHYIO NMPUPOLHYHO LIeNIOCTHOCTb
59 PassuTue PassuTMe NpeacTaBAEHUI O NPOUCXOXKAEHUN Ha3blBaTb 3Tanbl Pa3BUTUA NPEACTABAEHMI O
npeacTaBieHul *u3Hu. CoBpeMeHHOEe COCTOAHNE Npobaemsl BO3HWKHOBEHMUU }KU3HU
o) OnpenenatoT NOHATMA KKOaLEepBaTbly, XapaKTepPU30BaTb OCHOBHbIE 3TaMbl Pa3BUTUA KU3HM Ha
NPOUCXOXKAEHUM «MPOBUOHTLI», «TMNOTE3a CUMBUOTUYECKOTO Bemne; runotesy abMOreHHOro 3apoXKAEHMUSA KU3HU U ee
MKU3HU. NPOUCXOXKAEHUA 3YKAPUOTUUECKUX KNETOKY, BKCNepumeHTabHOe NoATBepKAeHue (rMnoTesa OnapuHa
CoBpemeHHOe «TMNOTE3a NPOUCXOXKAEHMA 3YKAPUOTUYECKMX — XonaeiHa); coBpemMeHHble rMnoTesbl NPOUCXOXKAEHUA
cocTosiHME K/IETOK M UX OpraHoMAo0B NyTem BnAYMBaHUA PKU3HM
npobaemol KJETOYHON MeMBpaHbl», «MPOreHoT», P- BHOCAT HEO6XOAMMbIE AOMOIHEHUA, BbIAENAOT U

«3ybaKkTepun», «apxebaktepumn». XapakrepusyoT
OCHOBHbI€e 3Tanbl BOSHUKHOBEHUA U PA3BUTUSA

OCO3HAKT TO, YTO NOANEXKUT YCBOEHUIO.

[1- CTPYKTYPUPYIOT y4ebHbIi MaTepuan, BbIAENSAIOT B HEM




*KU3HK Ha 3emne.

OnucbIBalOT MOJIOXKEHNA OCHOBHbIX TMNOTe3
BO3HWMKHOBEHMA }XN3HWU. CpaBHUBIOT rMNoTe3bl
A.N.OnapuHa u 0. XongenHa.

O6cyxaatoT Npobnembl BOSHUKHOBEHMA U
Pa3BUTUA XU3HU C OLHOKIACCHUKAMU U yuntTenem

rnaBHoe

K- BOoCnpuMHMMAaIOT MHPOPMALMIO Ha C/yX, OTBEYaTb Ha
BOMpPOCHI yuntena

OCMbICIMBAIOT €AMHYH0 NPUPOAHYIO LLEeNOCTHOCTD

60 Passutne OCHOBHbIe 3Tanbl Pa3BUTUA XXU3HWN Ha 3emne. 3pbl Ha3blBaTb 3Pbl M NEPUOAbI, KPYNHble apomopdo3bl
KU3HW Ha OpEBHENLIEN N APEBHEN KU3HU XapaKTepmn3oBaTb COCTOAHUE OPraHNUYEeCKOro Mmmpa Ha
3emne. 3pbl OnpefenstoT NOHATUA «3pa», KNEPUOLY, «3MOXa», | NPOTANKEHUM APXENCKOM 3pbl, BaxHelwmne apomopdosbl
ApeBHenwewn «KaTapxemn», «apxen», «NPOTEPO30M», apXxewcKoMn,

W apeBHeWn «Maneosoi», «KMe3030M», KKakHO30M», P- BHOCAT HEO6XOAMMbIE AOMOSHEHUSA, BbIAENAIOT U
YKU3HM «MaNIEOHTONOIUAY, KKEMBPUI», KOPAOBUKY, OCO3HAIOT TO, YTO MOANEKMNT YCBOEHMUIO.
«CUNYP», «AEBOH», «<KapBOoH», «NepMb», M- CTPYKTYPUPYIOT yYebHbIi MaTepuan, BblAENAIOT B HEM
KTPUNOBUTBI», K PUHUODUTBIN, KKUCTENEPDIE rnasHoe
pbIbbI», «cTerouedanbl», KUXTUOCTErNY, K- BOCMpPUMHMMAIOT MHOOPMALMIO HA C/IyX, OTBEYATb Ha
«Tepancuabl». XapakTepusyroT Pa3sBUTME KU3HW HA | BOMPOCHI yunTens
3emsie B 3pbl APEBHENLLEN U APEBHEN KU3HMU. OcCMbICIMBAIOT EAMHYIO NPUPOAHYIO LLENOCTHOCTb
MpuBOJAT NPMMepPbl OPraHM3MOB, HAaCeNABLUNX
3em/ito B 3pbl ApeBHENLWEN N APEBHEN XKU3HW.
YcTaHaBAMBAOT NPUYMHHO-CNeACTBEHHbIE CBA3N
MeXy YCNOBUAMM cpefbl OBUTaHMA U
3BOJIIOLMOHHbBIMW NPOLLECCAaMM Y PA3/IMYHbIX FPYMN
opraHn3amoB. CMbIC/I0BOE YTEHME C NOoCAeayoWUM
3anosiHeHnem Tabanupl

61 Passutune PasBuTHE XKN3HM B Me3030€e U KallHo30e Ha3blBaTb 3pbl ¥ NEPUOAbI; KpyNHble apomopdo3bl U
KU3HW B OnpeaenstoT NOHATUA «TPUACY, KlOPa», KMEN», namoagantaumm
Me3030€e U «OMHO3aBPbI», KCYMUYATbIE MIEKONUTAIOLLNE Y, XapaKTepmn30BaTb COCTOAHME OPraHUYecKoro Mmpa B
KalHo30e€ . «nnaLeHTapHble MAEKONUTAoLWMe», «NaneoreHy, Me3030€, OCHOBHble apomopd0o3bl U MaMoaaanTaumm,
PeweHwne «HEOreH», KaHTPOMOTreH». pa3BMTME KU3HWN B KaMHO30€; 3HaTb OCHOBHblE

3agaHuii no
Pr.

XapaKTepu3yoT OCHOBHbIE MePUoabl Pa3BUTUA
W3HM Ha 3eme B Me3030€ 1 KaiiHo30e.
Mp1BOAAT NPUMEpPbl OPraHU3MOB, HACENABLLMUX
3emnto B KaillHO30e 1 me3030e.

YCTaHaBAMBAIOT MPUUNHHO-CAEACTBEHHbIE CBA3N
MeXKay YCNoBUAMM cpeabl 0bUTaHMA 1
3BOJIOLMOHHbBIMM NPOLLECCAMM Y PA3/IMYHbIX FPYMn
opraHn3amoB. CMbICI0BOE YTEHUE C MOC/eAYOLLUM
3anoHeHnem Tabanupbl.

HanpaB/AeHWA 3BONIIOLMMN PACTEHUI N UBOTHbIX.
O6bACHATL CMEHY rOCMOACTBYIOLLMX FPYNM PacTeHui n
YKMBOTHbIX (NPMBOAMTL NPUMEPBI

P- BHOCAT HEOBXOAMMbIE AOMOSHEHWSA, BbIAENAIOT U
OCO3HalOT TO, YTO MOAJIEKUT YCBOEGHMIO.

M- CTPYKTYPUPYIOT yUebHbI MaTepuas, BblAENAIOT B HEM
rnasHoe

K- BOCNPMHMMAIOT MHPOPMALMIO Ha CyX, OTBEYaTb Ha

BOMPOCbI yynutena




Pa3spabaTtbiBatoT NaHa ypOKa-3KCKypcum B OCMbICIMBAIOT €AMHYIO MPUPOAHYHO LLEeNOCTHOCTb
KpaeBeAYeCKNN My3eil UM HA reoIornyeckoe
obHaxeHue
62 8 |06obuwatowmin JKCKypCUs B KpaeBeaYECKUN My3eN UM Ha haBaTb onpegeneHne TepmmHam. HasbieaTb
YPOK- reosiormyeckoe obHaxkeHue 3BOJIOLMOHHDbIE 3Tanbl B XXU3HWU 3eMIN; MepeyncnaTb Ux
BKCKypcmA FoToBAT OTYeT 06 3KCKYypCUU CBOMCTBA M 3HaYeHue
XapaKTepmnsoBaTb 0COBEHHOCTH
P:YmetoT opraHn3oBbIBaTb BbINOJIHEHUE 334aHUI
yuYnTens, aHaaM3MpoBaTb pe3ybTaTbl CBOEN PaboTbl Ha
ypoke.
M: YmetoT BOCNPOU3BOANTL MHOOPMALMIO MO NaMATH,
AaBaTb onpeaeneHne NOHATUAM, CTPOUTL peyeBble
BbICKA3blBaHWA, yCTaHABAMBATb NPUYNHHO-
CneAcTBEHHbIE CBA3W.
K: YmeHue paboTatb B rpynnax, obcyaatb
BbI6UpatoT uenesblie U CMbICN0BbIE YCTAHOBKMW B CBOMX
OEeNCTBMAX M NOCTYNKax .
63 9 |AHTpOnoreHHoe AHTpOMoreHHoe Bo3AelCcTBUE Ha Brocdepy. P- BHOCAT Heob6X04MMble [ONONHEHWS, BbIAENAOT U
BO34eNCTBMNE Ha Hoocdepa. MpupoaHbie pecypcol DCO3HAOT TO, YTO NOANEKUT YCBOEHMIO.
6uocodepy OnpeaenstoT NOHATMA KaHTPOMNOreHHoe M- CTPYKTYPUPYIOT y4ebHbI MaTepuan, BblAENAIOT B HEM
BO34elCTBMNE Ha Buocdhepy», «Hoochepa, rnagHoe
«NPUPOAHbIE PECYPCHIN. K- BocnpuvHMMatoT MHGOPMALMIO Ha C/lyX, OTBEYATb Ha
XapaKTepu13yloT YenoBeKa Kak buocoumanbHoe BOMNPOCHI yuynTena
CyLLecTBO. OCMbICINBAIOT €4MHYIO NPUPOLHYHO LLeIOCTHOCTb
OnuCbIBAKOT 9KOIOTMYECKYIO CUTYaLLMIO B CBOEN
MeCTHOCTW.
YcTaHaBAUBAOT NPUYUHHO-CNEACTBEHHbIE CBA3N
MeX Ay AeATeNbHOCTbIO YesloBeKa 1
9KO/IOrMYECKMMU KpU3nUCaMM
64 10 (OcHoBbI PauunoHanbHoe npupogonosnb3oBaHue. ObecTso P- BblZENAIOT M OCO3HAIOT TO, YTO Y¥Ke YCBOEHO, BHOCAT
pauMOHanbHOro oaHopasoBoro notpebneHua HeobxoauMble JOMNONHEHWUA.
npMpoAonoab30 OnpeaensitoT NOHATUA «PaLMOHaNbHOE M- uccneaytoT, HaXo4AT M OTOUPALOT HeEObX0AUMYHO
BaHWUA npupoAono/b30BaHNE, «0bLLECTBO MHPOPMALMIO U CTPYKTYPUPYIOT ee
0ofiHOpa30BOro notpebaeHmA».XapakTepusyoTt
COBPEMEHHOE Ye/I0BEYECTBO KaK «0bLecTso K- cnywatoT yuntens, oTBevaroT Ha BOMPOChI
0OfiHOpPa30BOro notpebaeHua». Oco3HaBaTb eAMHCTBO U LLe/IOCTHOCTb OKPY*KAKoLLEro
ObcyKaatoT OCHOBHbIE NMPUHLMMbBI PALMOHANBHOIO | MUpa.
MCMNOJIb30BaHMA MPUPOAHbIX PECYPCOB BblcTpanBaTb COBCTBEHHOE LENOCTHOE MUPOBO33PEHNE
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O606watoLwmin

YPOK-
KOHbepeHUuMA
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O606watoLwmin

YPOK-
KoHdepeHUuA

YpoK-KoHdpepeHumA

BbicTynatoT ¢ coobLeHmMAmM no Teme.
MpeacTaBnAoT pesynbtaTbl y4ebHO-
nccneaoBaTeNbCKOM NPOEKTHOMN AeATeNbHOCTH

[aBsaTb onpeaeneHne TepMmnHam. HasbiBaTb OCHOBHble
rnobanbHble Npobaembl YeNOBEYECTBA; NEPEUYNCATD UX
CBOICTBA M 3HaYeHue

XapaKTepu3oBaTb 0COBEHHOCTH

P:YMmeloT opraH130BbIBaTb BbINOJIHEHWE 3a4aHUN
yyuTensa, aHaAM3nMpoBaTb pesyabTaTbl cBOei paboTbl Ha
ypoke.

M: YmeloT BOCNPOU3BOAMTL MHOOPMALMIO MO NAaMATH,
[aBaTb onpeaeneHne NOHATUAM, CTPOUTb peyeBble
BbICKa3blBaHWA, YCTaHaBANBaTb NPUUYNHHO-
cneACTBEHHbIE CBA3WN.

K: YmeHue paboTathb B rpynnax, obcyaatb

BbIbMpaloT Lenesble U CMbIC/10BbIE YCTAaHOBKM B CBOUX
AEeNCTBMAX U MOCTYNKaXx .







