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1. IlosicHUTEAbHAA 3aNMHCKA

Paboyas nporpamma o GHOJIOTHH JUIS IETEH C 3P KKON ICUXUIECKOTO Pa3BUTHs pa3paboTaHa Ha OCHOBE:

1. ®enepanproro 3akona «O06 obpazoBanuu B Poccuiickoit denepanum» Ne 273-D3 ot 29.12.2012;

2. denepanpHOU 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 001ero oopasosanus (I[Ipukas Munnpocsemenus ot 18.05.2023 Ne370);

3. denepanbHON aganTHPOBAHHON 00Pa30BATEILHOM MPOrPaMMBI OCHOBHOTO 00IIEro 00pa3oBaHus It 00yJalONIUXCsl C OTPAHHYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBbS, YTBEPKIECHHON pukazoM MuHmpocenieHus ot 24.11.2022 Ne 1025;

4. ApnantupoBaHHOM OCHOBHOW 00pa30BaTeNIbHOM MpOorpaMMbl OCHOBHOTO 00111ero oOpasoBanus g odydarouuxcs ¢ 3[IP MAOY
Bunsununckoit COIL um. KoBanbuyka (cornacoBana Ha YC npotokos Nel2 ot 28.08.2024r., npunsta Ha I1C nmpotokon Nel ot
29.08.2024r., yrBepkaena npuka3zom aupekropa Nel37-OJ1 ot 30.08.2024r;

5. VYuebnoro miana MAOY Bunsununackoi COILl um. KoBanbuyka, cornacopantoro ¢ YC npotokos Ne9 ot 28.06.2024r., npuHATOTO Ha
3aceganuu [1C npotokon Ne§ ot 28.06.2024r.1 yrBEepKAEHHOTO NpHKa30oM AupekTopa mKoabl Nel21- O/ ot 28.06.2024r.

Heasmu peanuzaunu AOOII OO0O saBaswores:
Hens peanuzamuu nporpammbl obydaromuxcst ¢ 3[IP — obecnieuenue BoimonHenus tpedoBanuit ®I'OC obyuaromuxcs ¢ OB3 mocpencTBom
CO3/IaHUs YCIOBUH /TSI MAKCUMAJIBHOTO YIIOBJIETBOPEHMSI 0COOBIX 00pa30oBaTeIbHBIX MOTpeOHOCTEN 00yuatonuxcs ¢ 3[1P, obecreunBarommx ycBoeHHe
MU COLIMAJILHOTO U KYJIbTYPHOTO OTIbITA.

B xoze peanu3zanmu nporpaMMbl pemIaioTcs CleAyIOIINe B3auMOCBSI3aHHbIE 3aa4H:
(dbopmupoBanue oOIIeil KyabTyphl, TyXOBHO-HPABCTBEHHOE, TPAKIAHCKOE, COLMANIbHOE, IMYHOCTHOE U MHTEIJIEKTYalIbHOE pa3BUTHE,

pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEH, COXpaHEHUE U YKPeIIeHUE 310poBbs oOyyatomiuxcs ¢ 311P;

® JOCTHIKCHUC INIAaHUPYEMBIX PE3YIIBTATOB OCBOCHU ITPOTIpaMMBbI, LICJICBBIX YCTAHOBOK, an06peTeHHe 3HaHHﬁ, YMCHI/II‘/'I, HaBBIKOB,
KOMIIETSHITUM 1 KOMHCTCHTHOCTGI;'I, ONpCACIIAEMBIX JIMYHOCTHBIMU, CeMeﬁHBIMH, O6HICCTBCHHBIMI/I, ToCyaapCTBEHHBIMHA HOTpe6HOCT5IMI/I u
BO3MOXHOCTAMMU o6yqa}0meroc;l C 3HP, HHIWBUAYaJIbHBIMHU 0COOEHHOCTIMU Pa3BUTHA U COCTOSAHUA 310POBbBA;

® CTAaHOBJICHHC U PA3BUTUC JINYHOCTHU 06y11a101uer0051 c3IIPBeé WHIUBUAYAIIbHOCTH, CaMO6BITHOCTI/I, YHUKAJIIBHOCTU U HCIIOBTOPUMOCTU
¢ obecrieueHHEM IIpCOaA0JICHUS BO3MOKHBIX pr,[[HOCTGfI IMNO3HABATCJIbHOTO, KOMMYHUKATUBHOTO, ABUT'ATCIIBHOI'O, INYHOCTHOT'O PA3BUTH,

. CO3/1aHue OJIarONpPUATHBIX YCIOBUM JUIS YIOBJIETBOPEHHS 0COOBIX 00pa3oBaTeNbHbIX MOTpebHOCTel 0Oyvaromuxcs ¢ 3[1P;

. obecrieueHne JOCTYIMHOCTH MOJTyYeHHsI KaYeCTBEHHOTO HAa4aJIbHOTO O0IIero o0pa3oBaHus;

. obecreueHne MPeeMCTBEHHOCTH HaYalIbHOTO OOIIET0 U OCHOBHOTO 00I1Iero 0O0pa3oBaHus;

. BBISIBIICHHE U Pa3BUTHE BO3MOXKHOCTEW U cmocoOHocTel oOyuatomuxcs ¢ 3I1P, yepe3 opranmzaimio ux OOIIECTBEHHO MOJE3HOU

ACATCIIBHOCTH, ITPOBCACHUA CHOpTHBHO—O3,I[OpOBPITCJ'ILHOfI paGOTBI, Opra”Hu3anuro XyJ0XKE€CTBCHHOTO TBOPUYCCTBA U AP. C UCIIOJIB30BAHUCM CUCTCMbI



KIyOOB, CEKIMH, CTYIMH M KpPYXKOB (BKJIIOYasl OpraHU3allMOHHBIE (JOPMBI Ha OCHOBE CETEBOI'O B3aWMOJICHCTBHSA), MPOBEICHUU CHOPTHUBHBIX,
TBOPYECKUX U JIp. COPEBHOBAHUN;

° HCIIOJIb30BAHUEC B 06p330BaTGJH)HOM MpouecCe COBPECMECHHBIX 06p8,30BaTCJIbHI)IX TEXHOJIOTHH JEATCILHOCTHOTO THIIA,

. MPEAOCTaBICHUE 00YYAOITUMCS BO3MOXKHOCTH 117151 9(PEKTUBHOM CaMOCTOATEIHHON padOTHI;
y4acTHe IeJarornyeckux pabOTHUKOB, 00yUaroIIUXCsl, UX POAUTENEH (3aKOHHBIX IPECTaBUTENEH ) M OOIIECTBEHHOCTH B MPOEKTUPOBAHUN U Pa3BUTUU
BHYTPUIIIKOJIbHON COLUATIbHON CPEIb.



2. O0masi xapakTepucTHKa y4eOHoro npeamera «buonorus»

Kypc Guostornu HarpasiieH Ha (JOPMUPOBAHUE Y YUAIIMXCS PEICTABICHUN 00 OTIMIUTEIHFHBIX 0COOCHHOCTSIX JKUBOU MPUPOJIBI, €€
MHOT000pa3uy 1 3BOJIIOIHH, YEIIOBEKE KaKk OMoconuanbHOM cymiectBe. OTOOp copepkaHus MPOBEICH C YI€TOM KYJIbTYPOCOOOPa3HOTO MOAX0/a,
B COOTBETCTBUU C KOTOPBIM YyYalIUECs JOJKHBI OCBOUTH COJACpKAHUE, 3HAUYUMOE i1 (DOPMUPOBAHMS TTO3HABATEILHOMN, HPABCTBEHHOM U
ACTETUYECKOM KYJIBTYPhI, COXPAHEHUSI OKPYXKAIOIIEH Cpellbl B COOCTBEHHOTO 3/I0POBbS; JJIsi TOBCETHEBHOW KU3HU U MPAKTUUYECKOU

JACATCIBbHOCTU.

Bonbioe 3HaueHue A5 MOJHOLIEHHOTO (POPMHUPOBAHUS MUPOBO33PEHHUS U KOJIOTHYECKOro oOpa3oBaHus oOyuatoniuxcsa ¢ OB3 npuobperaer
OTopa Ha MEeXIPEeIMETHBIE CBA3H BOIIPOCOB, H3Y4aeMbIX B Kypce OMOJIOTHH, C TAKUMH Y4€OHBIMU IIPEIMETAMHU, Kak reorpadus, pusuka.

N3yuenune 6mosoruu mo npeiaraeMon mporpaMmme Ipenosaraet Beienne GeHOJOrnYeCKUX HaOII0IEHNH, ONTBITHUYECKOUW U MMPAKTUYECKOU
paboTsl. [IJis NOHMMaHUS yYalllUMKCS CYIIIHOCTH OMOJIOTUYECKUX SIBJICHUI B MpOrpaMMy BBEACHBI JIaOOpaTOpHbIE pabOThI, SKCKYPCHH,
JIEMOHCTpAIMH OIBITOB, MPOBEAcHUE HaOmoaeHni. Bc€ 310 AaéT BO3MOXKHOCTH HAIpaBJICHHO BO3/IEHCTBOBATh HA JIMYHOCTH YJAIIIETOCS:
TPEHUPOBATH MaMsTh, Pa3BUBATh HA0IIOJATEILHOCTh, MBIILIEHHE, 00ydaTh MpUEMaM CaMOCTOSITENIbHON yueOHOM NesTeIbHOCTH,
CHOCOOCTBOBATh PA3BUTHIO JIFOO03HATEIBHOCTH U HHTEPECA K MPEIMETY.

Paznen «KuBble opraHu3Mbl» BKIIIOYAET CBEICHUS 00 OTIIMYUTENbHBIX MPU3HAKaX )KUBBIX OPraHU3MOB, UX MHOTOO0Opa3uu, cucTeMe
OpPraHMYECcKOT0 MUpA, pacTeHUX, Tpudax, 6akTepusx u numaiiHukax. CoxepkaHue pasfena MpeAcTaBiIeHO Ha OCHOBE SKOJIOr0-3BOJIIOIIMOHHOTO
1 (GYHKIMOHAJIBHOTO IMOJAXO0J0B, B COOTBETCTBUU C KOTOPHIMH aKIIEHThl B M3YUYEHUU OPraHU3MOB IMEPEHOCATCA C OCOOCHHOCTEH CTPOEHHUS
OTJICIbHBIX MPEICTaBUTENICH Ha PACKPHITHE MPOLECCOB HMX >KU3HEACATEIHLHOCTH U YCIOKHEHHSI B XOJE IBOJIIOIMH, MPHUCIOCOOICHHOCTH K
cpene oOMTaHUs, POJH B IKOCHCTEMAX.

B xone uzydyenust Ouonoruu y aereir ¢ OB3 npoucxoaut popmupoBaHue JIM00 KOPPEKLHs y:Ke UMEIOIINXCS IPEICTaBICHUN O Mpolieccax,
HMMEIOILIUX MECTO B OKPY’KAIOIEM YeJIoBeKa Mupe. boibiioe 3HaueHue /i HOJTHOLIEHHOTO (JOPMHUPOBAHUS MUPOBO33PEHUS U HKOJIOTUYECKOTO
obOpazoBanus obyuatomuxcs ¢ OB3 npuoOperaer onopa Ha MeXIIPeIMETHBIE CBSI3U BOIIPOCOB, HM3Y4aeMbIX B Kypce OUOIOTHH, C TAKUMU Y4eOHBIMU
npeaMeTamu, Kak reorpadus, pusuka.

[To3Bossis paccMarpuBaTh OJUH M TOT K€ Y4EOHBII Marepuan ¢ pa3HbIX TOYEK 3PEHUS, MEKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JIydllleMy
OCMBICIICHHIO, 00Jiee NMPOYHOMY 3aKpPEIUIEHUIO MOJYYEHHBIX 3HAHMM M NMpakTHUecKuX yMmeHui. M3ydenuwe kypca OHOJOrMM IpeaycMaTpUBaeT
¢dopmupoBanue y obyuatomuxcs ¢ OB3 ymenuil aHanusupoBarh, CpaBHUBaTh, 0000I1aTh HM3yyaeMblii MaTepHal, IJIAHUPOBATh MPEACTOSIIYIO
palboTy, OCYIECTBIATH CaMOKOHTPOJb. [IpoBeneHue mnpakTHYecKHMX M Ja0OpaTOpHBIX paboT, MOOYKIAIOMIMX OOYYaIOUIMXCS K aKTHUBHOMY
y4yeOHOMY TpyZy, BKIIIOUEHHE Y4eOHOTro MaTepuaia B aCCOLMATUBHBIE CBS3M (IJI Pa3BUTHUS HALIOMUHAHMUSA), CIIOCOOCTBYET KOPPEKIUH BBICIIMX
NCUXUYECKUX (YyHKIMI (BHUMaHME, MaMsATh, MBIIUIEHUE, peYb - MPH ITOM HEOOXOIMMO TMOCTOSHHO CJIEAWTH 32 MPABUIIBHOCTBIO PEYEBOIO
o(opMIIeHHs BBICKa3bIBAaHUM, 00yJarOIIUXCS).

3. Onucanmne Mecra yyeOHoro npeamera «buosorus» B yueOHOM I1aHe

Ha usyuenue npenmera buonorus B 9 kiacce B yue6Hom miiane MAOY Bunzunuuckoit COLI um. KoBanbuyka oTBoUTCS 2 4aca B HEJIENIO, UTOTO
68 uwacos 3a yueOHBIH rof.



4. Onucanue HEeHHOCTHBIX OPUEHTHPOB CO/IEP:KAHNS Y4eOHOr 0 NpeaMeTa
VYuebublii mpeamer «buonorus» 9 kiacca UrpaeT BaXHYIO POJb B peaIM3allid OCHOBHOM IENIM COBPEMEHHOTO POCCHUHCKOTO 00pa3oBaHUs -
(hopMHPOBAHUH BCECTOPOHHE 00PAa30BAHHOW, WHUIIMATUBHOM U YCIIEITHOW JTMYHOCTH, 00JIaJAr0IIel CHCTEMOM COBPEMEHHBIX MHPOBO33PEHUYCCKHUX
B3IJIS/I0B, IEHHOCTHBIX OPUEHTALIUM, HICHO-HPABCTBEHHBIX, KYJbTYPHBIX U ATUYECKUX MPUHIUIIOB W HOPM IOBEACHUSA. B 3TON CBs3M
BOKHEHIIICH METOJ0JIOTUICCKONW yCTAaHOBKOW, B 3HAYUTEIILHOW Mepe OMpEACISIonell OTOOp W HMHTEPHPETAIUIO0 COJCpKaHUs y4eOHOTO
npenMera «bHoorusy, ABISETCS YCTAaHOBKA HA OPMHUPOBAHUE B €0 PAMKaX CUCTEMBbI 0a30BbIX HAIIMOHAIHHBIX IIECHHOCTEH KaK OCHOBBI BOCITUTAHHSI,
JTyXOBHO-HPABCTBEHHOT'O PAa3BUTHS W COLMAIM3ALMU I10IPACTAIOIIETO TOKOJICHHUS.

5. [l1aHupyemble pe3y/bTaThl 0CBOeHHS YueOHOro npeamera «buosorus»

OcBoenune yuebHoro npenMera «buosnorus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs JOJDKHO O0OECIEYNBATH JOCTIKEHHUE CIICTYIOIINX
JIMYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX O6paSOBaTe.]'H)HBIX PE3YIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATHI
[TatproTnyeckoe BocIUTaHUE:

. OTHOIIIEHHE K OMOJIOTUY KaK K BaXKHOU COCTABJISIONIEH KYJIBTYpBI, TOPJIOCTh 3 BKJIA]] POCCUHCKUX M COBETCKHX YUYEHBIX B Pa3BUTHE
MHPOBOY OMOJIOTUYECKON HAYKH.

['paxxpanckoe BocuTaHue:

® T'OTOBHOCTb K KOHCTPYKTHBHOﬁ COBMECTHOH ACATCIIBHOCTH IIPU  BBIIIOJIHCHHUU HCCHC,HOB&HHI;'I H IPOCKTOB, CTPECMJICHUC K
B3aMMOIIOHMMAaHHUIO U B3aMOIIOMOIIIH.

Z[YXOBHO-HpaBCTBeHHOG BOCIIMTaHUC:

® TOTOBHOCTb OLUCHHUBATH NMOBCACHUC U TIOCTYIKU C IMO3UIMU HPABCTBCHHLIX HOPM U HOPM 9KOJIOTHYECKOM KYJIBbTYpPBbI;. IOHUMAHNEC
3HAYUMOCTH HPpaBCTBCHHOI'O aACIICKTAa ACATCIIbHOCTH YCJIOBCKA B MCAUIIMHE U OHOJIOTHH.

DcCTeTHYECKOE BOCIIMTAHHUE:



. MOHUMaHHE POJIU OUOJIOTUH B (GOPMHUPOBAHUHN ICTETUUECKOH KyIbTYpPhI JINYHOCTH.
[lenHOCTH HAay4YHOTO MMO3HAHUS:

° OopucHTalud Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX OHMOJIOTHYECKHUX 3aKOHOMCPHOCTAX, B3aMMOCBA3AX
YeJI0BEKa C MPUPOJIHON U COLIMAIBHOM CPENO;

. MOHUMAaHUE POJI OMOJIOTUYECKON HayKH B ((OPMHUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;

. pa3BUTHE HAy4HOU J1I0003HATEIBLHOCTH, MHTEpECA K OMOJIOTMYECKOI HayKe, HaBBIKOB UCCIIEI0BATEIILCKON AEATEIbHOCTH.
@opMHUpPOBaHUE KYJIBTYPhI 310POBbSL:

. OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3JIOPOBBIO M YCTaHOBKA Ha 30pOBBIM 00pa3 *U3HU (30pOBOE MHHUTAHHUE, COOJIIOJIEHUE
TUTMEHNYECKUX TIPAaBUI U HOPM, COATaHCHPOBAHHBIN PEXUM 3aHITUN U OTIIbIXA, PEryNsApHas pu3ndecKasi akTUBHOCTD);

. OCO3HAHHUE TOCTIEeICTBUN U HETIPUSATHE BPEAHBIX IPUBBIYEK (YIIOTpeOIeHHe alKoToIsl, HApPKOTUKOB, KypeHHe) U UHBIX (popM Bpena Juist
(U3MYECKOTO U MCUXUYECKOTO 3/I0POBBS;

. coOroieHre rpaBuiI 6€30MacHOCTH, B TOM YHCIIE HABBIKM O€301acHOTO MOBEICHUS B IPUPOIHOM cpee;
. c(hOopMHPOBAHHOCTD HaBbIKA peIeKCUH, YIIPaBiIeHHE COOCTBEHHBIM SMOIIMOHAILHBIM COCTOSIHUEM.
TpynoBoe BoCIIUTaHKE:

. AaKTUBHOE y4acTHE B PEHICHUM MPAKTUYECKHX 3a7ay (B paMKax CEeMbH, IIKOJbI, TOPOJa, Kpasi) OMOJOTHYECKOM M 3KOJIOTHYECKOU
HaIPaBJIEHHOCTH, HHTEPEC K MPAKTHUECKOMY U3yUYEHUIO Tpodeccuil, CBI3aHHBIX C OMOJIOTHEH.

OKOJIOTHYECKOE BOCITHTAHHE:
® OpuUCHTalUsA Ha IPUMCHCHUC OHOJIOTMYECKHX 3HAHHMHI IIpH pCIICHUHU 3a1a4 B obnactu OKPY)KaIOH_ICﬁ CpPEAbI;
® OCO3HAaHHUEC 3KOJIOTNYCCKUX npo6neM n HYTeﬁ HUX PCHICHHA,

TOTOBHOCTB K Y44aCTHUIO B HpaKTquCKOfI ACATCIIbHOCTHU KOJIOTHYECKOM HaIIpaBJICHHOCTH.

. Apanrtarus 00yJaromerocs K M3MEHSFOIUMCS YCIIOBHUSIM COLMATBHOM M TPUPOTHON

Cpenpl:

. aJICKBaTHAasl OLICHKA U3MEHSIIOIINXCS YCIIOBUM;

. MIPUHATHE pelIeHNs (MHIUBUIYaIbHOE, B TPYIINE) B U3MEHSIOIIUXCS YCIOBHUSIX HA OCHOBAaHHUY aHaJH3a OMOIOrHYecKoi HHpOpMaIuy;
. TJTAaHUPOBaHUE JICUCTBHUI B HOBOM CUTYaIlMHM HA OCHOBAHMH 3HAHHI OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIBTATBI



YHuBepcallbHbIE TO3HABATEIIbHBIE JCUCTBUS
Bba3oBrle joruueckue n1eicTBUA:

. BBISIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKH OMOJIOTMUECKUX OOBEKTOB (SBJICHUMN);

. YCTaHABJIMBATH CYIIIECTBEHHBIN MPU3HAK KIACCH(PUKAIH OHOJIOTHYECKIX OOBEKTOB (SIBJICHHIA, IPOIIECCOB), OCHOBAHWUSI 1T 000 OIIICHISI
Y CPaBHCHHMSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

. C y4€TOM TMpeAsIo)KEHHON OMOJIOTMYECKOW 3aJaud BBISBISATh 3aKOHOMEPHOCTH W IMPOTUBOPEUMS] B paccMaTpHUBAEMbIX (aKTax
1 HaOIIOACHMSX; IpeAiaraTb KpUTEPHUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

. BBISIBIISIT I€(PUIMTHI HH(DOPMAIIHH, JAHHBIX, HEOOXOMMBIX JIJIsI pEIICHHSI TOCTABJICHHOM 3a/1a4H,

® BBIABJIATH IPUYWHHO-CIICACTBCHHBIC CBA3W P U3YUCHUU OHMOJIOTHYECKHX SIBICHUN U IMpONLECCOB; JCIaTh BBIBOALI C NCITIOJIb30BaAHUEM
ACAYKTUBHBIX U HHAYKTHUBHBIX YMOSaKqueHHﬁ, yMOSaK.]'IIO‘IeHI/Iﬁ I10 aHaJIOT'uu, q)OpMy.HI/IpOBaTB TUIIOTE3bI O B3AUMOCBA3AIX,

. CaMOCTOSITENILHO BEIOUPATh CIOCO0 perieHus yueOHo OMoIornueckoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIeHMs, BBIOUPATh
HaunboJIee MOAXOJAIHUN C yYETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBrie nccienoBaTeIbCKUE TEHCTBUS:

® HCII0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA;

. (dhopMynupoBaTh BOMPOCHL, (UKCUPYIOIIUE Pa3pblB MEXKIY pealbHbIM M IKEJIATEIbHBIM COCTOSIHUEM CUTYyallud, OObeKTa, U
CaMOCTOSITEJIbHO YCTaHABIIMBATh HCKOMOE U JJAHHOE;

® (I)OpMI/IpOBaTL TUIIOTC3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)I(,Z[GHHP'I, APryMmeHTUPOBATh CBOIO IMO3UITUIO, MHCHUC,

. MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTAaBJICHHOMY IUIaHY HAOJIOJCHUE, HECIOKHBIM OHOJOTMYECKH SKCIEPUMEHT, HeOO0JIbIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH OMOJIOTMYECKOro oO0beKkTa (Tpoiiecca) U3ydeHus, IPUUYUHHO-CIICICTBEHHBIX CBS3CH M 3aBUCUMOCTEH
OMOJIOTHYECKUX 00BEKTOB MEXKY CO00ii;

° OICHNBATHL HAa IPUMECHUMOCTDb U JTOCTOBCPHOCTDH I/IHq)OpMaI_II/IIO, MOJIYUYCHHYIO B XOJC Ha6J'II-OI[eHI/I$I " 3KCIICPUMCHTA,

° CaMOCTOATCIBHO (I)OpMy.]'II/IpOBaTI) O606H.ICHI/ISI " BBIBOIBI IO PE3YJIbTaTaM HpOBe)IéHHOl"O Ha6J'II-OI[eHI/I}I, SKCIICpUMCHTA, BJIAJACTDH
HHCTPYMCHTAMU OLCHKH JOCTOBCPHOCTH IMOJIYYCHHBIX BEIBOJIOB 1 O606H.[€HI/II71;

° MMPOTHO3UPOBATE BO3MOXKHOC JalbHEHIIIee Pa3sBUTHC OMOJIOTMYECKUX npouecCoB U UX MOCIICACTBUSA B AHAJIOTHMYHBIX MM CXOAHBIX
CUTYyallUdX, a TAKKC BbIABUT'ATb IPCATIOJIOKCHHU A 00 ux PAa3BUTHU B HOBBIX YCIIOBHAX U KOHTCKCTAX.

Pabota ¢ unpopmarueii:



. MPUMEHSATHh Pa3jIMYHbIE METOJIbI, MHCTPYMEHTHI M 3alpOChl IPH MOKWCKE U O0TOOpe OMOIIOTHYECKON MH(pOpMAMKU WM JaHHBIX
W3 HMCTOYHUKOB C YIETOM MPEUIOKCHHON yaeOHOM OMOJIOTHYECKOH 3a1a4;

. BBIOMPATh, aHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH OMOJIOTHYECKYI0 MH()OPMAIUIO pa3IMYHBIX BUJOB U (popm
IIPEACTaBIICHUS;

. HaXOJUTh CXOJIHbIE apr'yMEHTHI (IIOATBEP:KIAIOIINE WM OIIPOBEPraroIlive OJHY U TY e UJIEI0, BEPCUIO) B Pa3IMYHbIX HHPOPMALIMOHHBIX
HMCTOYHHUKAX;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY Ipe/icTaBiIeHUsI UHPOPMALMK U WILTIOCTPUPOBATh PeIllaeMble 3314l HECI0KHBIMU

cXeMaMu, AuarpaMMaMH, HHOU rpaduKoil M MX KOMOMHAIUSAMU;

. OIICHMBaTh HAAEKHOCTh OMOJOTMYECKOW HHPOpPMAIMKM IO KPUTEPUSM, MPEUIOKEHHBIM YUUTENEeM WM c(hOopMyIHpOBaHHBIM
CaMOCTOSITEITLHO;

. 3alIOMHHATh U CUCTEMAaTU3UPOBATh OMOJIOTHYECKYI0 HH(opMaIHio. YHUBepcalbHble KOMMYHUKAaTUBHBIE IeiicTBUs OOIeHHeE:

® BOCIIPUHUMATH U (i)OpMy.]'II/IpOBaTB CY)XJICHU A, BbIPAXKATh OMOIUHA B ITPOLECCE BBITTOJTHCHUSA ITPAKTUYCCKUX 1 Ha6opaTopme pa60T;

. BBIpakaTh ce0s1 (CBOO TOUKY 3pE€HHUsI) B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

. pacrio3HaBaTh HEBepOaJbHBIE CPEICTBA OOIICHHS, TOHUMATh 3HAYEHUE COIUAIILHBIX 3HAKOB, 3HATh W PACIIO3HABATh IMPEIIOCHIIKA

KOH(DJIUKTHBIX CUTYalMi U CMAT4aTh KOH(MIMKTHL, BECTH IIEPErOBOPHI;

. MMOHUMATh HAMEPEHHUSI IPYTHUX, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOI opme (hopMyaupoBaTh CBOU
BO3PaKEHHUS;
. B XOJIe TUaora W/Wiu IUCKYCCUU 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOW OMOJIOTHMYECKOl TeMbl U BBICKA3bIBaTh HJICH,

HAaNCJICHHBIC HA PCIICHUC Ouooruyeckoi 3a/lavy U IMOAACPIKAHUC OarokenaTeIbHOCTH 06H_IGHI/IH;

® COMMOCTAaBJIATH CBOU CYKIACHHS C CYXKIACHUAMU JPYTHUX YIaCTHUKOB AHUAJIOra, O6H3py>KI/IBaTB pasiniue U CXOACTBO HO3HI.[PII>1;
® HY6J'II/I‘IHO MPEACTABJIATEL PE3YJIbTATHI BHIIIOJIHCHHOT'O OMOJIOTMYECKOI0 OMBITA (3KCHepI/IMeHTa, HCCJIICAOBAaHMA, HpOCKTa);
° CaMOCTOATCIBHO BLI6I/IpaTL (I)OpMaT BBICTYIVICHUA C y‘{éTOM 3aaa4 Npe3CcHTaluu U 0COOCHHOCTEH AyaIuTOpUU U B COOTBETCTBUU C HUM

COCTaBJIATH YCTHBIC U TUCbMCHHBIC TCKCTHI C UCITIOJIB30BAHUCM NUINTFOCTPATUBHBIX MAaTCPUAJIOB.
CoBMecTHas ACATCIIBHOCTD (COpr,Z[HI/I‘{eCTBO)Z
® MMOHUMAThb U UCIIOJIb30BaTh IIPCUMYIICCTBA KOMaHOHOHN U HHI[HBHﬂyaHLHOﬁ pa6OTBI Ipu pCHICHUU KOHerTHOﬁ OMOJIOTHYECKOM

. po6semMbl, 000CHOBBIBATH HEOOXOMMOCTh IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJECHCTBUS MPU PELICHUH MOCTaBJIEHHON yueOHON
3ajJaum;



. MIPUHUMATH L€ COBMECTHOM IESITENBHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS MO €€ JOCTHKEHUIO: PACIIPEIETATh POJIH, I0TOBAPUBATHCA,
00CYKIaTh TPOIIECC B PE3YJIbTaT COBMECTHON PabOThI; yMETh 00001IaTh MHEHHS HECKOJIBKHUX JIFOJCH, MTPOSIBJIATH TOTOBHOCTh PYKOBOJWTH, BBITIOJIHSTE
MOPYYEHHUS, TOTUUHATHCS;

. TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOTHI, OTPENENATh CBOIO POJIb (C YIETOM IPEANOYTEHHI U BO3MOYKHOCTEH BCEX YUACTHUKOB
B3aUMO/ICHCTBUS), pACIPENEATh 3a/laul MEXAy WIEHaMHU KOMaH]Ibl, y4acTBOBaTh B TPYNNOBBIX hopmax paboThl (0O0CYyxkaeHHsS, OOMEH MHEHHUSIMH,
MO3TOBbIE IITYPMBI U UHBIE);

® BBIIIOJIHATH CBOIO 4aCTh pa60Tm, JOCTHUTIaTh KAUCCTBCHHOI'O PE3YyJIbTaTa IO CBOCMY HAIIPABJICHHUIO U KOOPAWHUPOBATHE CBOU HGfICTBI/I?[ C
APYTUMH YJICHAMH KOMAaH/IbI;

. OIICHMBAaTh KauyeCcTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO CGHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMO/ICHCTBUS; CPAaBHUBATh PE3YNIbTAThl C UCXOJHOW 3a7auell M BKIJIAJ KaKJIOTO WieHa KOMaHJbl B JIOCTIXKEHHE PEe3yJabTaTOB, pa3ieiisiTh chepy
OTBETCTBEHHOCTH U IPOSBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE TPYIIION;

. OBJIAJIETh CUCTEMON YHUBEPCAJIbHBIX KOMMYHHKATUBHBIX NEHCTBUHN, KOTOpast oOecrieunBaeT ChOPMUPOBAHHOCTD COIMAIbHBIX HAaBBIKOB
Y HMOLIMOHAJIBHOTO UHTEJUIEKTA 00YyJaOIUXCS.

YHuBepCcallbHbIE PETYJIATUBHBIEC IEHCTBUS

Camoopranusarusi:

. BBISIBJIATH MPOOJIeMBbI [l PELICHHS B )KU3HEHHBIX M YUEOHBIX CUTYaAIUSIX, UCIIOJIb3YSl OMOJIOTHYECKUE 3HAHMS,;

. OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHSITUS pEelIeHUN (MHAWBUIyalTbHOE, IPUHATHE PEIICHUS B IPYIIE, NPUHATHE PELICHUA
rpymmoii);

. CaMOCTOSITEJIBHO COCTABJIATH aJITOPUTM PELICHUS 3a1a4u (MU €ro 4acTh), BHIOMpATh Ciocob penieHus yueOHo# Onosiornueckoit 3amauu

C y‘IéTOM HMCIOIINXCA pECYypCOB U COOCTBEHHBIX BO3MO)KHOCT€I>'I, APryMmeHTHUPOBATh IpCJIaracMblC BapUaHThI peH.IeHHﬁ;

. COCTaBIIATS IJIaH ACUCTBUH (TUIaH peaan3alii HAMEUYEHHOTO aITOPUTMA PELICHUS ), KOPPEKTUPOBATH PEIOKEHHBIN aJITOPUTM C YIETOM
MOJTy4EHUSI HOBBIX OMOJIOTHUECKUX 3HAHHUM 00 3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

. JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
CaMOKOHTpOJIb (peduiekcusi):

° BJIaACTh criocodamu CaMOKOHTpPOJIsI, CAMOMOTHUBAIIUN U pC(I)J'ICKCI/II/I;



° AaBaTb aICKBATHYIO OLICHKY CUTYallu U IpEaJiaraThb IjiaH eé HN3MCHCHMUA,

. YUUTBIBaTb KOHTEKCT U HIPEIBUIECTb TPYJHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEUICHUH y4eOHOW Ouosiornyeckoil 3anauw,
a/1alTUPOBAaTh PEIICHUE K MEHSIOLIMMCS 00CTOSATEIbCTBAM;

. OOBSACHATh MPUYMHBI JOCTHKEHUS (HEIOCTUXKEHUS) pe3yJbTaTOB JIEATENbHOCTH, J1aBaTh OLEHKY NMPUOOPETEHHOMY OMBITY, YMETh
HAaxOJIUTh ITO3UTHUBHOE B IIPOM30LIEIIIEH CUTyaluu;

. BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATEIbCTB, U3MEHMBILUXCS CUTYyallud, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

° OIICHMBATb COOTBETCTBUEC PEIYJIbTATa LICJIN U YCIIOBUAM.

OMOIIMOHAILHEIN HHTEJLIEKT:

. pasnu4aTh, HA3bIBATh U YIPABIISATH COOCTBEHHBIMU YMOIUSMHU Y AIMOILUSAMHU JIPYTUX;

. BBISIBJIATH M AHAIM3UPOBATH MPUYMHBI SMOLIUH;

. CTaBUTH ce0s Ha MECTO JPYroro YeloBeKa, IOHUMAaTh MOTUBHI U HAMEPEHUS JIPYyroro;
. peryaupoBaTh criocod BbIpaKEHUS SMOLIUH.

[IpunsTue ceds U Ipyrux:

® OCO3HAaHHO OTHOCHUTBCA K APYIrOMY Y€JIOBECKY, €I'0 MHCHHIO,

® IIpU3HABATb CBOE IIpaBoO Ha OIJ_II/I6Ky " TAKOC K€ IIpaBO APYroro;

® OTKPBITOCTDH cebe u APYIruMm;

° O0CO3HAaBAaTh HCBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKDYT;

° OBJIQZETh CUCTEMOM YHUBCPCAJIbHBIX y‘Ie6HBIX PCTYIIITUBHBIX HeﬁCTBHﬁ, KOTOpasn oOecrneurBaeT q)OpMI/IPOBaHI/IC CMBICJIOBBIX YCTAaHOBOK

JIUYHOCTHU (BHy’TpeHHSISI O3 A J'II/I‘IHOCTI/I), N ) KU3HCHHBIX HABBIKOB JIMYHOCTHU (YHpaBHCHI/IH CO6OI>1, CaMOJHCIIUITIINHBI, YCTOI\/’I"II/IBOFO HOBCI[CHI/IH).

IIPEJIMETHBIE PE3YJIBTATHI



. XapaKTepU30BaTh MPUHIUIBI KJIacCU(PUKAIIMK PACTEHUN, OCHOBHbIE CHCTEMAaTHYECKHE TIPYIIbl paCTEHUM (BOJOPOCIH, MXH, IIAyHBI,
XBOILY, TAIIOPOTHUKHU, TOJIOCEMEHHBIE, IOKPHITOCEMEHHbBIE WJIU I[BETKOBBIE);

. IIPUBOJIUTH NPUMEPHI BKJIaga poccuiickux (B ToM umucie H. . Basuios, U. B. Muuypun) u 3apyoexHsix (B Tom uucie K. Jlunneit, JI.
[TacTep) yu€HbIX B pa3BUTHE HAyK O PAaCTEHUSAX, pudax, JIMIIaiiHUKaX, OaKTepusx;

. MPUMEHATh OWOJIOTMYEeCKHEe TEPMUHBI M TIOHATHS (B TOM 4YHCIe: OOTaHWKA, DKOJIOTHUS PACTCHHH, MHUKOJIOTHS, OaKTEepPHOJIOTHS,
CUCTeMAaTHKa, [apCTBO, OTJHEN, KJIACC, CEMEWCTBO, PO, BHJ, KH3HCHHAs opMa pacTCHHH, cpela oOMTaHUs, PACTUTEIHLHOE COOOIIECTBO, BBHICIINE
pacTeHHs, HU3IINE PACTEHUsS, CIIOPOBHIC PACTCHHUS, CEMCHHBIC PACTCHHS, BOJOPOCIH, MXW, IUIAYHBI, XBOIIH, IMAMOPOTHUKH, TOJIOCEMEHHBIC,
MOKPBITOCEMEHHEBIE, OaKTEePHH, TPUOBI, TUIAHHUKNA) B COOTBETCTBUH C TIOCTABIICHHOM 3a1aueii M B KOHTEKCTE,

. pasznuyaTh U ONMCHIBATH )KUBBIE M TepOAPHBIE IK3EMIUISIPBI PACTCHHM, YaCTH PACTCHHUH 10 M300paKEHUSM, CXeMaM, MOJICTISIM, MYJISDKaM,
enbe@HBIM Ta0IHUIIaM; TPUOBI 10 U300pAKEHUSIM, CXEMaM, MYIISKaM; OaKTEpHUH MO U300PaKEHUSIM;
2 b b

® BBISABJIATH MPU3HAKU KIIACCOB IMOKPLITOCEMCHHBIX WJIN IIBETKOBBIX, CEeMENCTB JABYIOJIBHBIX U OJHOJOJIBHBIX paCTCHHﬁ;

. OTIPEIENIATh CUCTEMATUYECKOE MOJIOKEHHE PACTUTEIHHOIO OpraHu3Ma (Ha mpUMepe MOKPHITOCEMEHHBIX, MM LIBETKOBBIX) C MOMOIIBIO
OTIpEIeNIUTENbHON KapTOUKHU;

. BBITIOJIHATH MPaKTUUYECKHe U Jab0opaTopHbIe pabOThI MO0 CUCTEMATUKE PACTEHUH, MUKOJIOTHH U MUKPOOHOJIOTUH, B TOM YHcie PabOTHI ¢
MHUKPOCKOTIOM C MOCTOSAHHBIMH ((PUKCHPOBAHHBIMU) U BPEMEHHBIMU MUKpOTIpENapaTaMu, UCCIeI0BATeNbCKUE paboThl C UCIOIb30BAaHHEM MPUOOPOB U
HMHCTPYMEHTOB LIU(PPOBOIi TabopaTropuu;

. BBIJICTISITH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS U )KU3HEIEITETLHOCTH pacTeHU, OakTepHii, rpru0OB, JTUILIAHUKOB;

® IIPOBOAUTE OIIMCAHHUE N CPAaBHUBATH MEXKAY coOoi PacCTCHUA, FpI/I6I)I, HHmaﬁHHKH, 6aKTepI/II/I 110 3aJaHHOMY ILIaHy; A€JaTh BBIBOJbI Ha
OCHOBC CPAaBHCHHUA,

® OIMUCBIBATH YCJIOKHCHHUEC OpraHu3aliinu paCTCHI/Iﬁ B XOJI€ 3BOJIFOLIMU PACTUTCIIbHOT'O MHpPA Ha 36MH€;
® BbISIBJIAATD YCPThI HpI/ICl'IOCO6J'IeHHOCTI/I paCTeHI/Iﬁ K Cpeac O6I/ITaHI/I$I, 3HAYCHHUEC OKOJIOTHYCCKHNX (1)aKTOp0B JUIA paCTeHHﬁ;
° XapaKTCpU30BaTb PaCTUTCIIbHBIC C006IJ_ICCTB8., CC30HHLIC U NOCTYHNATCIBbHBIC U3MCHCHUSA PACTHUTCIBHBIX COO6IJ_IGCTB, PaCTUTCIIBHOCTD

(pacTUTeNbHBIN MOKPOB) MPUPOIHBIX 30H 3EMIIH;

° NPpUBOAUTE MNPUMCPBI KYJIBTYPHBIX paCTeHI/Iﬁ U HUX 3HAYCHHUC B JKHU3HU YCJIOBCKA, INMOHHUMATh IPUYUHBI U 3HATH MCPBI OXPAHBLI
PacCTUTCIILHOTO MUPa 3CMJ'II/I;



. PacKpbIBaTh POJIb PACTCHUH, TPUOOB, JTUIIAWHUKOB, OAKTEPUIl B IPUPOTHBIX COOOIECTBAX, B XO3SMCTBEHHOM ACSITEILHOCTH YEIIOBEKA
U €ro IIOBCEAHECBHOU JKU3HU,

. JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAX CBA3b 3HAHUI OMOJIOTMM CO 3HAHUSAMU IO MaTeMmaTuke, (usuke, reorpaduu,
TEXHOJIOTUH, JIMTEpPaType, U TEXHOJOTHUH, IPEIMETOB IT'YMaHUTAPHOTO IIUKJIA, PA3JINYHBIMU BUJAMHU HCKYCCTBA;

. WCIIONb30BaTh METOJABl OMOJIOTUM: TMPOBOJUTH HAONIOJCHMS 32 DPACTCHHSIMHU, OaKTepUsIMH, TpuOaMu, JTHIIANHHUKAMU,
OTNHUCBHIBATh MX; CTAaBUTh MPOCTEUIITNE OMOJIOTUYECKHE OTIBITHI U DKCIIEPUMEHTHI;

. cobOmoaTe TpaBuiia 0O€30MacHOro Tpyda mMpu  paboTe ¢ y4eOHBIM H JAa0OpPaTOPHBIM O0OpPYAOBAaHWUEM, XHMHUYECKOU
nocynoi B COOTBETCTBUU C MHCTPYKLHUSMHU HA YPOKE U BO BHEYPOUHOI JIEATEIBHOCTH;
. BIIAIETh pUEMaMu paboThl ¢ Ouosoruueckoil nHGopmarmen: GopMyIupoBaTh OCHOBAHUS JIJIs U3BJIEUEHUS U 0000IIEHHS

uHbOpMAIMA M3 HECKOJIbKUX (2—3) HCTOUYHHKOB; IPe0OPa30BbIBATE HHPOPMAITUIO U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

. CO3/1aBaTh TMHCbMEHHBIE M YCTHBIE COOOIIEHUS, TPAMOTHO MCIOJb3Ys HOHATUHHBIN armapar n3y4yaeMoro pasena OUoJIOTUH,
COTMPOBOXKIATH BHICTYIUICHHE MTPE3EHTALMEH ¢ y4ETOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.

6. Conepskanue ydyeoHoro npeamera «buosorus»

BBenenne. buoJiorust B cucreme Hayk (3 1)

buonorus xak Hayka. MecTo OHOJIOTHH B cUCTEME HayK. 3HaueHHe OMOJIOTHY JIJIsl IOHUMAaHUSl HAYYHON KapTUHBI MUpa. MeTo1b1 OMOJIOTrHYecKuX
uccinenoBanuil. [lonstue «ku3uby. COBpeMEHHbIE HAYYHbIE PECTABICHUS O CYIIIHOCTH KU3HU. 3HaYeHHE OMOJIOTUYECKON HAyKH B JIEATEIHHOCTU
YeloBeKa.

JleMOHCTpAIUM: TIOPTPETHI YUCHBIX-OMOJIOTOB; cXxeMa «CBs3b OMOJIOTUU C APYTUMU HAyKaMu.
Pazgen |. YpoBHHU opraHu3anuu ;KuBoii npupoasi (65 u)
I'maBa 1. Monekyasipablii ypoBenb (10 1)

[Ipeamer, 3agaun U METObI UCCIAEAOBAHUS IIUTOJIOTUH KaK HayKu. MIcTOpUst OTKPBITHS U U3y4eHUs KIeTKU. OCHOBHBIE MOJIOKEHHUS KIETOYHOU
Teopuu. 3HaYCHHE IUTOJIOTUYECKUX UCCIIEIOBAHUIN A Pa3BUTHUSI OMOJIOTHH U APYTUX OMOIOTUYECKUX HAYK, METUITUHBI, CEIbCKOTO X035 CTBA.

Knetka xak cTpykTypHas ¥ GyHKIIMOHATBHAS €IUHUIA )KUBOTO. XUMHUUYECKUH COCTaB KIETKHU. [ Pyl OpraHMuecKuX COSAMHEHUM: YIIIeBO/IBI,
TUNUIBI, OCKH, HYKJIEMHOBBIE KUCIOTHI. bruomorndeckue KaTtanu3aTophl.



Bupycsr.
Mestcnpeomemmuovie noHAmMUA. MeMOO, npedmem, cCnocoob, cucmema, CMpyKmypd, QYHKYus, Kamaiusamop
Axmyanonas memamuxa QA peeuond:
[Toc. BopoBckuit MoouHbli 3aB0j1 «AOGCOIIOT.
I'naBa 2. Knerounslii ypoBens ( 14 )
OcHoOBHbIE KOMIIOHEHTHI KlIeTKU. CTpoeHre MeMOpaH U siipa, ux ¢pyHkuuu. Llutomnnasma u ocHoBHBIE opraHoubl. X ¢yHKIMM B KiIeTKe.

Oco0OeHHOCTH CTPOEHUS KIETOK OakTepuil, rpuOO0B, )KUBOTHBIX M paCTeHUN. Pa3nuuns B CTpOEHUH KJIETOK IPOKAPHOT U 3YKapHuoT.

OOMeH BelllecTB U NpeBpallieHus S3Heprus B kiieTke. CrocoObl NOTydeHHsI OPraHnYeCcKUX BEUIeCTB: aBTOTPO(dbI U rerepoTpodsl. DoTocuHTE3, €ro
KOCMHYECKasi pojib B Ouocdepe.

buocuntes 6enkoB. [lousatue o rene. JIHK — ncrounuk renernueckoit unpopmanuu. ['enernaeckuit koa. MaTpudHbIA MPUHIIUTT OMOCUHTE3a
6enkoB. O6pazoBanue PHK nmo marpunie IHK. Perynsinust OnocunTesa.

[TonsiTHe 0 roMeocTase, peryisius MpoleccoB MPEBPAICHUs BEIIECTB U SHEPTUU B KIIETKE.

Henenue kneTku. Mutos.

JleMoOHCTpaluM: MUKpOIIpenapaThl KJIETOK PaCTEHUN U )KMBOTHBIX; MOJIENb KJIETKU; OTIBITHI, MILTIOCTPUPYIOLIUE Mpoliecc (POTOCHHTE3a; MOAETH
PHK u IHK, paznu4HbIX MOJIEKY]T M BUPYCHBIX YACTHII;, CXeMa MyTel MeTaboIM3Ma B KJIETKE; MOJeIb-antuinKkanus «CuHTe3 0enkay.

JlaGopaTtopHbie padoThI:

» CTpoeHHe S3yKapUOTHUECKUX KIIETOK Y PACTEHUH, )KUBOTHBIX, TPHOOB U MPOKAPUOTHUECKUX KIETOK y OaKTepHil.

* HaGmonenue mia3monu3a u Ieria3Molin3a B KJIeTKaxX dMuAepMuca JIyKa.

Mestcnpeomemmusvie nOHAMUA . CUHME3, MAMPUYA, MOOEb, NPOYECC, ONbIM, UHDOPMAYUS

I'naBa 3. Opranu3meHHblii ypoBeHb ( 134)

Pa3mHOkeHne 1 HHAUBHUAYabHOE pa3BUTHE (OHTOreHe3) opranu3MoB. CaMoBOCIIpOU3BeIeHNE — BCeoOIiee CBONCTBO KUBOr0. POPMBI pa3MHOKEHUS
opranu3moB. becnonoe pasMHOkKeHHE U ero THIbl. MUTO3 Kak OCHOBA OECIOJIOro pa3MHOKEHHUS U pOCTa MHOTOKJIETOYHBIX OPraHU3MOB, €T0
OMOJIOTHYECKOe 3HAYCHHE.

[TonoBoe pazMHokeHue. Meiio3, ero ouonoruyeckoe 3HaueHue. buonornueckoe 3Ha4YeHUE OTIIOIOTBOPEHUSL.

[TonsiTHE MHIUBUAYAIBHOTO Pa3BUTHUS (OHTOTEHE3a) Y PACTUTENBHBIX U )KMBOTHBIX OPraHu3MoB. Jlenenue, poct, AuddepeHuanus KIeTok,
OpraHoreHes, pa3MHOXKEHUE, CTapeHue, CMepTh 0coOeil. BinsHue ¢hakTopoB BHEIIHEN CpeJibl HA pa3BUTHE 3apOJIbINIA. Y POBHH MPUCTOCOOICHUS
OpraHu3Ma K U3MEHSIOUUMCS YCIIOBUSIM.

JleMoHCTpaluu: TaOIHIIbI, WUTIOCTPUPYIOLIUE BUJIbI OECIIOJIOTO U MOJIOBOTO Pa3MHOXKEHUS, SMOPHOHAILHOTO U MOCTIMOPHOHAIBHOTO Pa3BUTHS
BBICIIIMX PACTEHUH, CXOJCTBO 3apO/bIIIEeH NO3BOHOYHBIX KUBOTHBIX; CXEMbl MUTO3a U MEH03a.

I'eneTHka Kak oTpaciib 6MOIOrH4YecKoi Hayku. MicTopus pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HAacJIeJOBaHUS IPU3HAKOB KUBBIX OPraHU3MOB.
Pabotel I'. Menaens. MeTopl ccaeI0BaHUs HACIEICTBEHHOCTH. | MOPH10JIOTHYECKUI METO1 U3ydEeHUs HAaclleACTBEHHOCTH. MOHOTHOpUIHOE
CKpEIMBAaHHE. 3aKOH JOMUHUPOBaHUs. 3aKOH pacuierieHus. [loaHoe 1 HenosHoe JOMMHUPOBAaHKE. 3aKOH YHCTOTHI TaMET M €r0 UTOJOTHYECKOe



ob6ocHoBanne. DEHOTHUI U TEHOTHIL.
I'enernueckoe onpenenenue nojia. ['eHeTnyeckas CTpykTypa mosioBbIX XxpomocoM. HacienoBanue npu3HakoB, CHEIIEHHBIX C [10JIOM.
XpOoMOCOMHasl TeOpUsl HACJIECTBEHHOCTHU. [ €HOTUII KaK LIE€JI0CTHAs CUCTEMA.
OcHoBHbIE (OPMBI I3MEHUMBOCTH. [ CHOTHIIMYECKas N3MEHYUBOCTh. MyTaruu. [IpuauHbl 1 9acToTa MyTaIiii, MyTareHHbIe (PaKTOpHI.
DBOJIIOLMOHHAS POJIb MyTaIUH.
KomMOunaTBHast ©13MEeHUNBOCTh. BO3HMKHOBEHHE PAa3IMYHBIX KOMOWHAILIMN T€HOB U UX POJIb B CO3/IaHUU T€HETUYECKOI0 pa3Hoo0pasusl B Ipenenax
BH/JIa. DBOJIIOIIMOHHOE 3HaYeHNEe KOMOMHATUBHOW N3MEHYMBOCTH.
deHoTUNUYECKAs, WIH MOTU(UKAITMOHHAS, ©3BMEHYHUBOCTh. POJIb yCIIOBHUIT BHENITHEN Cpe/ibl B Pa3BUTUHN U MIPOSIBICHUH MPU3HAKOB U CBOMCTB.
JleMOHCTpauM: MOJIENH-aNIUIMKALMK, WUTIOCTPUPYIOLINE 3aKOHBI HACIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YyJIbTAThI ONBITOB, HOKA3bIBAOIINX
BIIMSIHUE YCIIOBHUM CpeJibl HA U3BMEHYMBOCTh OPraHU3MOB; TepOapHble MaTepraibl, KOJUIEKIIUH, MYJISKH THOPUIAHBIX, MTOJUIUIOUIHBIX PACTEHHM.
JlaGopaTtopHbie padoThI:
* I3ydyeHne N3MEHYMBOCTH Y PACTEHNUN 1 )KUBOTHBIX.
[IpakTnueckas padora:
 Pemrenyie reHeTHYECKUX 3a0a4.
I'eneTuka yenoseka
MeTo1bl U3y4eHHUs HACIeICTBEHHOCTH YesloBeKa. | eHeTnueckoe pasHooOpa3ue uenaoBeka. ['eHeTnueckue OCHOBBI 3/I0pOBbs. BiusiHue cpenbl Ha
TeHEeTUYECKOE 3/10POBbE YesoBeka. [ 'eneTnueckue 60e3HU. ['eHOTUIT U 3I0POBhE YEIOBEKA.
JleMOHCTpalmu: XpoOMOCOMHbBIE aHOMAIMH YeJIOBEKa M UX (PEHOTUITUYECKHE MTPOSBIICHUSI.
JlaGopaTtopHnast pabora:
» CocTaBieHuE POJOCIOBHBIX.
OCHOBBI CeNeKIUU 1 OMOTEXHOJIOT U
3azauu U MeTo/bl ceeKIuu. ['eHeTHKa Kak HayqHasi OCHOBA CEJIEKIIUU OpraHu3MOB. JI0OCTHKEHHS] MUPOBOM M OT€YECTBEHHOMU CEJIEKIUH.
JleMOHCTpalmu: *KUBbIE pacTeHUs, TepOapHbIe IK3EMILISPbI, MYJISKU, TaOIHIIbI, GoTOrpaduu, WLUTFOCTPUPYIOIINE PE3YIbTAaThl CEIEKIIMOHHON
paboThl; MOPTPETHI CENIEKIIMOHEPOB.
Mesicnpeomemusie ROHAMUA. MEXHOIO02US, NPUSHAKU, MemO0, 3a0aya, pe3yibmam
AKmyanbnasn memMamuKa ONa PeeUoHd:
Paiionnsie otnens punuana PI'BY «Poccenbxos nentp» Tromenckoit oomactu, OO0 «Slcenp ATpoy» BepTUKATbHO-UHTETPUPOBAHHBIN KOMILIEKC MO
OTKOpMY U TiepepaboTke KpymHoro porartoro ckora B «O00 «fcenn-Arpoy», OO0 «Oxo-Husa AIIK Xomauary.
I'naBa 4. IlonyasiMOHHO — BU/IOBOii ypoBeHb ( 8 4)
Bun. Kpurepun Buaa. Bunoo6pazoBanue. [Tonstie MukpoaBomtonuu. [lonynsiuonnas cTpykTypa Buaa. [lomymsimus kak aneMeHTapHas
ABOJIIOIIMOHHAS eInHuIa. bruonorndeckas kinaccudukanms.
Meosrcnpeomemnple nonaAmMUA. CMPYKMypa, Kiaccupurayus



I'aaBa 5. DkocucreMHbIi ypoBeHb (6 1)
Coo0miectBo, 3kocucTeMa, ouoreonenos. CoctaB u cTpykTypa coobmiectsa. [IpoaykTuBHOCTE coobmiecTBa. [I0TOKH BemecTBa M SHEPTUU B IKOCUCTEME.
DKocHcTEMHAs OpraHu3alys KUBOU MPUPOAbl. DKocucTeMsbl. Posib mpousBoauTenei, noTpeduTeneil U pa3pymmuTeacii OpraHn4eckux BELIECTB B
HKOCHUCTEMAX M KPyroBOPOTE BelliecTB B pupoae. [Iumessie cBsa3u B okocucteMe. OCOOSHHOCTH arpoOdKOCHCTEM.
JlabopaTopHblie pabOTHI:
* N3yuenne Mop(oraornueckoro KpuTepus BUa.
[IpakTrueckue pabOTHI:
* HaGmroienuns 3a ce30HHBIMU U3MEHEHUSIMHU B KUBOM MIPHUPOJIE.
« CocraBiieHHE CXEM Mepeauu BEIIeCTB U SHEPruM (Lieneil MuTaHus)
Mestcnpeomemmnovie ROHAMUA: CLUCTNEMA, IHEPRUSL, BEULECEO, KDY208OPOM
I'naBa 6. buocgepusblii yposens (134)
buocdepa — rnobanpHas sxocuctema. Cpenpl xu3zHu. CpenooOpasyrorias AesTeIbHOCTh OpraHu3MoB. KpyroBopot BemiecTs B 6uocdepe.
Mestcnpeomemmusvie nOHAMUA'. cucmeMa, KPyeo8opom
JKCKypeus:
» Cpena )KU3HU U €€ 0OUTaTEeNH.

7. TemaTu4yeckoe NJIAHUPOBAHHE MO OMOJIOTUH 151 9-T0 KJIacca ¢ onpejieieHneM OCHOBHBIX BH/IOB Y4eOHO#i 1esiTeJIbHOCTH
COCTABJIEHO C y4eTOM padoyeil mMporpaMMbl BOCTIMTAHMSI.

HanmenoBaHnue TeMbl KomngecTBo yacoB OcHOBHBIC BHUABI ACATCIBbHOCTHU

buonorus — Hayka o ’KHUBOU MPUPO/IE. 1y Onpenenstor NOHATHS, ((OopMUpYyeEMBbIE B X0/ U3YIEHHUS TEMBI:
«OHOJIOTHS», «MHUKOJIOTHSY, «OPHOJIOTHS», «ATblOJIOTHM,
«ITaie000TaHUKAY, «TEHETHKAY, «OMOPU3NKAY, «OUOXIMUN,
«PaTUOOHONIOTHS», «KKOCMUYECKash OUOJIOTUs. XapaKTepu3yoT
OHMOJIOTHIO KaK HAyKy O JKUBOW MpUpoJe. PackphIBaroT 3HaUeHHE
OMOJIOrMYEeCKUX 3HAHUH B COBPEMEHHOM Ku3HU. [IpuBoasT MprMepsl
npodeccuii, CBA3aHHBIX ¢ Oronoruell. becenyroT ¢ OKpyKarouuMu
(POJICTBEHHUKAMHU, 3HAKOMBIMH, CBEPCTHUKAMH) O TPOQECCHSIX,
CBSI3aHHBIX ¢ OHONOTHEH. ['OTOBAT Mpe3eHTanuu o npodeccusx,
CBSI3aHHBIX C OMOJIOTHEH, UCTTONB3YS KOMITBIOTEPHBIC TEXHOJIOTHU

MeTtopl Mccae0BaHUS B OMOJIOTHH. 1a Onpenenstor NoHATHS, (opMUpyeMbIe B X0/ U3YIECHUS TEMBI:




«HAyKay, «HAYYHOE HCCICIOBAHUEY, «HAYYHBIH METO», «HAYIHBIN
(bakT», «HaOMIOCHUEY, «IKCIIEPUMEHTY, «THUIIOTE3a», «3aKOHY,
(TEOPHUS.

XapakTepu3ytOT OCHOBHBIE METO/Ibl HAYYHOT'O TO3HAHMUS, ITAIIbI
Hay4HOro uccienoBanus. CaMOCTOSTENBHO (OPMYIHPYIOT IPOOIEMBI
nccnenoBanus. COCTaBISIFOT MOATAMTHYIO CTPYKTYPY OyayIero
CaMOCTOSITEIHOTO UCCIISOBaHUS

CylIHOCTb )KM3HU U CBOMCTBA KUBOTO. lua OnpenenstoT NoHATHs, HOPMUPYEMbIE B XO/I€ U3yUCHUS TEMBI:
(OKU3HDBY, (OKH3HEHHBIE CBOMCTBA», «OMOIOTHYECKHE CHCTEMBD»,
«OOMEH BEIIECTBY, «IIPOIECChI OMOCHHTE3a U pacraiay,
(Pa3IPaXKUMOCTBY, «Pa3MHOKEHUEY, KHACIICIICTBEHHOCTDY,
(M3MEHUYHMBOCTBY, «Pa3BUTHEY, KYPOBHH OPraHHU3AIMH KHUBOTOY.
/laroT XapaKTeprUCTUKY OCHOBHBIX CBOMCTB XHBOT0. OOBSICHSIOT
IIPUYIUHBI SanyJIHeHHﬁ, CBA3AHHBIX C OIIPEACIICHUEM IMOHATUA
«OKU3HB». [IpUBOAAT TIPUMEPBI OMOIOTUYECKUX CUCTEM Pa3HOTO
ypOBHs1 opranu3anyy. CpaBHUBAIOT CBOHCTBA, IPOSIBIISIIONINECS Y
00BEKTOB KUBOH M HEXKUBOW TIPHPOJIBI

MonexkyasapHbIi ypoBEHb: 00111ast XapaKTEPUCTHKA. lu OnpenesatoT MOHATHS, OPMUPYEMBIE B X0/IC H3yUCHUS TEMBI:
«OpPraHU4eCKH e BEIISCTBA», «OCIKMY, KHYKICHHOBBIC KHCIOTHI»,
(YTIICBOJIBI», <OKUPBI (JIUTHIBI)», «OHOMOIMMEPBI», «MOHOMEPHD.
XapaKTepu3yroT MOJICKYJISPHBIN YPOBEHb OpPTraHU3AIUK KHBOTO.
OnuchIBalOT 0COOEHHOCTH CTPOCHHUS OPraHUYECKUX BEIIECTB Kak
oronorMepoB. OOBSICHIIOT IPUYUHBI U3YUSHHS CBOMCTB
OpPraHMYECKHMX BEIIECTB HMCHHO B COCTAaBE KIIETKHU; pa3HooOpas3us
CBOMCTB OMOMOIMMEPOB, BXOJSIIUX B COCTAB KUBBIX OPTaHU3MOB.
AHAITU3UPYIOT TEKCT yUeOHHKA C TIETBI0 CAMOCTOSITEIHHOTO
BBISIBIICHHS OMOJIOTHYECKUX 3aKOHOMEPHOCTEH

YrneBoibl. lua Onpenensor NOHATUs, HOPMHUPYEMBIE B XOI€ U3YUEHHSI TEMBL:
«YTJIEBOJbI, UJIK CaxXapuIbD», KMOHOCAXapUuIbh», «aAuCaxapuab»,
KIIOJIMCaxapuabl», <<pn603a>>, «,I[e3OKCI/IpI/I603a», «TJIFOKO3a»,
«(1)pyKT038.», «TaJIaKTO3a», «Caxapo3a», KMaJIbT03a», «JIAKTO3a»,
«KKpaxmall», «IITAKOICH», «KXUTHH). XapaKTepI/ISy}OT COCTaB u
CTPOCHHUEC MOJICKYJI YIJICBOAOB. VcranaBauBaroT MIPUYIUHHO-
CJICACTBCHHBIC CBA3U MCKAY XUMHUYCCKUM CTPOCHUCM, CBOMCTBaAMH U




(GYHKIUSMH YTTIEBOAOB Ha OCHOBE aHAJIN3a PUCYHKOB M TEKCTOB B
yaeOHuKe. [IpUBOSAT pUMeEpHI YTI€BOAOB, BXOISIIUX B COCTaB
OpraHW3MOB, MECTa UX JIOKAJIH3aLUH 1 OMOJIOTUYECKYIO POllb

JIumaae!.

Onpenenstor MOHsTUS, HOPMHUPYEMBIE B XO/I€ U3YUCHHSI TEMBI:
(JTUTTABD, «KHPBD, «TOPMOHBI», «IHEpTeTHYecKas PyHKIUs
TUIAIOBY, «3anacaromas GyHKINs JTUITHJIOBY, «3allUTHAS QYHKIHS
TTUITAIOBY, «CTPOUTENbHAS (DYHKIIUS JIUITHJIOBY, «PEryJIsITOpHAsT
(byHKIUS TUIHAI0BY. Jal0T XapakTepUCTHKY COCTaBa U CTPOSHUS
MOJIEKYJI JIMITUJIOB. Y CTaHABIMBAIOT IPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXTy XUMHUECKHM CTPOCHHEM, CBOMCTBAMH U (DYHKIMSIMU
YTJI€BOJIOB HA OCHOBE aHAJIN3a PUCYHKOB M TEKCTOB B YYEOHUKE.
[IprBOAAT IPIMEPHI JINMTUAOB, BXOSAIINX B COCTAB OPTaHU3MOB,
MecTa MX JIOKaJH3aIui i OHOJIOTHYECKYI0 poiib. O0CYKIaroT B
KJ1acce mpoOIeMbl HAKOTIEHHS )KUPOB OPTraHU3MaMH B IIEJISIX
YCTaHOBJIEHUS TPUYMHHO-CIIEICTBEHHBIX CBSI3€H B IpUpoe

CocraB u cTpoeHHE OSITKOB.

lu

Onpenenstor MoHsITHS, GOPMHUPYEMBIE B X0OJI€ H3YUCHHSI TEMBI:
«OENKH, MITH TIPOTEUHBD», KIIPOCTHIE U CIOKHBIC OCITKNY,
««(AMUHOKHCIIOTBIY, «ITOJHITEITH, KIIEPBUYHASI CTPYKTYpa OCITKOBY,
«BTOPUYHAS CTPYKTYpa OCIKOBY», «TPETHYHAS CTPYKTYpa OEIKOBY,
«(JETBEPTUYHAS CTPYKTYpa OemKoBY». XapaKTepu3yloT COCTAB U
CTpOCHHE MOJICKYJT OEITKOB, TPUYUHBI BO3MOKHOT'O HAPYIIICHHSI
MPUPOTHON CTPYKTYPHI (HeHaTyparun) 6enkoB. [IpuBogsT mprumMepst
eHaTypannu OEIKOB

DyHKIUN OEIIKOB.

lu

Y cTaHaBIMBAIOT IPUYMHHO-CIICACTBEHHBIE CBSI3U MEX LY
XMMHUYECKUM CTPOCHUEM, CBOMCTBAaMH U (PyHKIMSIMH OEIKOB Ha
OCHOBE aHaJIN3a PUCYHKOB M TEKCTOB B yueOHuKe. [IpuBoasr
prMephl OENKOB, BXOISIIIMX B COCTaB OPraHU3MOB, MECT UX
OKanM3auuy U OMOJIOrHYECKOH pon

HYKJ'ICI/IHOBBIC KUCJIOTHI.

lg

Onpenenstor NoHATHS, (opMUpYyeMbIe B X0/ U3YIECHUS TEMBI:
«HYKJIEMHOBAs KHACJIOTa, «Ie30KCHPUOOHYKIEMHOBASI KUCIIOTA, HITH
JIHK», «pubonyknenHoBas kucnora, uid PHK», «azotucreie
OCHOBAHUS, «aJICHUHY, «TYaHUHY, KIIUTO3UH», KTHMHHY, «YPallri»,
«KOMIUJIEMEHTapHOCTHY, «TpancnoptHast PHK (TPHK)»,

«pudocomuast PHK (pPHK)», «undopmanuonnas PHK (uPHK)»,




HYKJIEOTHI», «ABoMHas cnupans JHK». JlatoT xapakTepuCcTUKY
COCTaBa U CTPOEHUSI MOJIEKYJI HYKJIIEUHOBBIX KHCJIOT. Y CTAaHABIUBAIOT
[PUYNHHO-CIIEZICTBEHHBIE CBA3U MEXKTy XUMHUYECKUM CTPOEHHUEM,
CBOMCTBaMHU M (QYHKIHMAMHU HYKJIIEMHOBBIX KHCIIOT HA OCHOBE aHAJIM3a
PUCYHKOB M TEKCTOB B yueOHUKe. [IpBOIST mpUMephl HYKIEHHOBBIX
KHCJIOT, BXOJSIINX B COCTAaB OPTaHU3MOB, MECT MX JIOKAJIH3alUH U
Oononoruueckoi ponu. CocTaBisIOT TUIaH naparpada yuyeOHuKa.
Pemrarot 6uonornyeckue 3a1a4yu (Ha MaTeMaTHYECKU pacyeT; Ha
[pUMEHEHHE TPUHIINIIA KOMITJIEMEHTAapPHOCTH)

10

AT® u apyrue opraHM4ecKue COCIMHEHMS KIETKH.

lu

Onpenenstor MOHsTHS, HOPMHUPYEMBIE B X0O/I€ U3YUCHHSI TEMBI:
«aneHosuaTpudochat (ATD)», «aneHozunaudochar (A1D)»,
«anenosuHMoHOdochaT (AMD)», «MaKpOIPTUUIECKAS CBS3DY,
KOGKUPOPAaCTBOPUMBIC BUTAMHUHEBID», KBOAOPACTBOPUMBIC BUTAMUHBD).
X apakTepu3yioT cocTaB U cTpoeHne Moyiekyiasl AT®. [IpuBonsr
IIPUMEPBLI BUTAMHUHOB, BXOJAIUX B COCTaB OPraHMU3MOB, U UX
Ouroornueckoi ponu. ['OTOBSIT BBICTYIUICHUE C COOOIEHUEM O POJIH
BUTAMUHOB B (DYHKIIHOHHPOBAHHY OpPTaHU3Ma YelloBeKa (B TOM YHCIe
C MCITOJTE30BAHMEM KOMITHIOTEPHBIX TEXHOJOTHH). OOCYKIar0T
pEe3yNIbTaThl pA0OTHI C OJJHOKJIACCHUKAMU

11

buonornueckne KaTaJIn3aTOPHI.

1y

Onpenenstor MoHATUST POPMUPYEMBIC B XOJI€ H3YUCHUS TEMBI:
«KaTaIHN3aTop», «PEePMEHT», KKOPEPMEHT», «AaKTUBHBII IIEHTP
(bepMeHTay. XapaKTepU3yIoT PO OMOIIOTHYECKUX KaTaan3aTopoB B
KieTke. OMUCHIBAIOT MEXaHU3M paboTsl hepmeHToB. [IpuBOAsIT
npuMepsl HEPMEHTOB, UX JIOKATU3AIMY B OPTaHU3ME U UX
OMOIOTHYECKON pONH. Y CTaHABIUBAIOT MPUYMHHO-CIICICTBCHHBIC
CBSI3U MEX]Ty OCITKOBOM MPHUPOA0H HEPMEHTOB 1 ONTUMATLHBIMU
ycIoBUAME HX (QyHKIIHOHUpOBaHHS. OTpabaThIBAIOT yMEHUS
(bOpMyITHUPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, TIPOBOTUTH
HKCIICPUMEHTBI, OIICHUBATD TIOTYYCHHBIC PEe3YIbTaThl HA OCHOBE
coJiep KaHus 1TabopaToOpHON paboThI

12

Bupycsl.

lg

Onpenenstor MOHATUs, HOPMHUPYEMBIE B XO/1€ U3YUEHHSI TEMBI:
«(BUPYCBI», «KaIlCHI», «CaMOCOOpKay». XapaKTepu3yloT BUPYChI KaK
HEKJIETOUHBIE ()OPMBI KU3HH, OMUCHIBAIOT LUK Pa3BUTHS BUPYCA.
OnuchIBatOT OOLIMI I1aH CTpOeHus BUPYcoB. [IpuBonsaT npumepsl




BUPYCOB U 3200J1€BaHNH, BBI3bIBAEMBbIX UMHU. OOCYKIAI0T MPoOIeMbl
MPOUCXOKIEHNS BUPYCOB

13

O06o06maromuit ypok o reme: «MoJeKyIsspHbIi
YPOBEHBY.

lu

Omnpenenstor NOHATHS, CPOPMUPOBAHHBIC B XOJI€ U3yUCHUS TEMBI.
/]aroT OLIEHKY BO3pacTaloIIEeN PO €CTECTBEHHBIX HAYK M HAYYHBIX
MCCIIEZIOBAaHUN B COBPEMEHHOM MUpE, TOCTOSHHOMY ITpoIieccy
PBOIIIOLIMY HAYYHOTO 3HaHUs. OTpadaThIBAIOT YMEHUS
(bopMyITUpPOBATh TUIIOTE3bI, KOHCTPYUPOBATD, IPOBOJIUTH
OKCIICPUMCEHTBI, OIICHUBAThL MMOJTYYCHHBIC PE3YJIbTAThI

14

KneTtounslil ypoBeHb: 00111ast XapaKTepUCTHKA.

lu

Omnpenenstor MOHsTHS, HOPMHUPYEMBbIE B X0O/I€ U3YUCHHSI TEMBI:
(KJIETKa», «METO/bI U3YUYEHHUS KIIETKN», «CBETOBAasI MUKPOCKOIIHSD,
((QIIEKTPOHHASI MUKPOCKOIIHS», KJIETOUHAS TEOPHs». XapaKTepU3yIOT
KJIETKY KaK CTPYKTYPHYIO U (DYHKIIMOHAJIBHYIO €IMHUITY KU3HU, €€
XUMHYECKUH COCTaB, METOBI N3ydeHus. OOBACHSIIOT OCHOBHBIE
MOJIOXKEHHSI KJIIeTOYHON Teopur. CpaBHUBAIOT MPUHIMITEI paOOTHI U
BO3MO@XHOCTH CBETOBOM U 3JIEKTPOHHON MUKPOCKOIINYECKON TEXHUKH

15

O6mme cBenenns o kinerkax. Kiierounas memOpana.

lu

Onpenenstor MoHsITHs, HOPMHUPYEMBIE B X0OJI€ U3YUCHHSI TEMBI:
(IUTOTIA3MAY, «SIJIPOY, «OPTAHOUIBD), «MEMOpaHay, «KIIETOUHAs
MeMOpaHay, «(aromnnuTosy, «IIUHOIUTO3)». XapaKTepU3yIoT H
CpaBHUBAIOT MIPOIIECCHI ParornTo3a ¥ MUHONHUTo3a. ONUCHIBAIOT
0COOEHHOCTH CTPOCHUS YacTell U OPTaHOMJIOB KIICTKH.

Y cTaHABJIMBAIOT IPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKILy CTPOCHHEM
KJICTKW ¥ OCYIIECTBIICHHEM €0 TIPOIIECCOB (aroiuTo3a, CTpOCHHEM H
(yHKIHSIME KIIETOYHOW MeMOpaHbl. COCTaBIIAIOT TUIaH naparpada

16

Snpo.

1y

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUCHUS TEMBL:
(IIPOKAPHUOTHD», «IYKAPHUOTHD), «XPOMATHHY, «XPOMOCOMBI,
«KApUOTHI», «COMATHUECKUE KICTKI, «TUILIOUIHBIA HAOOpY,
«TOMOJIOTUYHBIE XPOMOCOMBIY, «TaIllJIOUTHBINA HAOOP
XPOMOCOMY, «TaMETBD», «SIPBIIIKO». XapaKTEPU3yIOT CTPOCHHE
s71pa KJIETKU U €r0 CBSI3M C SHJOIUIa3MaTUYECKOM CEThIO.
PeraroT Onoornyeckue 3a/1a4u Ha ONpe/IesieHre Yncia
XpPOMOCOM B TaIlJIOUTHOM U AUILIOUTHOM Habope

17

9H,Z[OHJ'Ia3MaTI/I‘-IeCKa$I ceTb. Pubocomsl. Kommekc

lg

Onpez[enmoT IIOHATHUA, (I)OpMI/IpyeMBIG B XOI€ U3YUCHUS TCMBbI:




Tonpmxu. JIN30COMBEL.

«(QHJI0TIJIA3MATUYECKAs CEThY», «PUOOCOMBI», KKOMILIEKC

["0J1b 1K1Y, «IM30COMBI». XapaKTEPHU3YIOT CTPOCHHUE
[EPEYUCIIEHHBIX OPraHOU/IOB KJIETKH U UX (PYHKIUU.

Y cTaHaBIMBaIOT NPUYMHHO-CIIEICTBEHHBIE CBA3H MEXAY
CTpoeHueM U QYHKIUSIMH OMOJIOTHUYECKUX CUCTEM Ha IIpUMeEpe
KJICTKH, €€ OPTaHOUJIOB Y BBITIOJIHAEMBIX UMHU (PYHKIIHH.
PaboTaroT ¢ wimocTpauusaMy yueOHHMKa (CMBICIIOBOE UTEHUE)

18

Muroxonapuu. Ilnactuael. Kinetounsnii neHrp.
Opranouisl ABMKEHUs. KieTouHbIe BKIIFOUECHHS.

lu

OnpenenstoT NoHATUS, POPMUPYEMBIE B XO€ U3YUEHUS TEMBL:
JIN30COMBID», KMUTOXOHAPUNY, KKPUCTBD», KILIACTUIABD»,
(JTIEUKOTIITACTBI», «XJIOPOIUIACTBD), «XPOMOILIACTBD, «TPAHBD),
XapakTepu3yloT CTPOCHUE TIEPEINCICHHBIX OPTAaHOUIOB
KJICTKU U UX QYHKIMH. Y CTaHABIMBAIOT IPUYHNHHO-
CJIEICTBEHHBIE CBSI3U MEXKy CTPOEHUEM U (PyHKIUAMU
OMOJIOTHYECKUX CUCTEM Ha MMpUMEPE KICTKH, €€ OPraHOn 0B U
BBITIOJTHIEMBIX UMU QYHKIHI. PaboTaroT ¢ mnmrocTpanusMu
yaeOHHKA (CMBICIIOBOE YTCHHE)

18

OCOOCHHOCTH CTPOCHUS KJIIETOK SYKaPHOT M MPOKAPHUOT.

lu

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOA€ U3YUCHUS TEMBL:
«KJIETOUHBIN LIEHTPY, «IIUTOCKENIETY, K(MUKPOTPYOOUKI,
«LIEHTPHUOJINY, BEPETEHO ACTCHUSY, «PECHUUKIY, (OKTYTHKH,
«KJIETOYHBIE BKIIOUCHHS». XapaKTePU3YIOT CTPOCHHE
MEPEYNCIICHHBIX OPraHOU OB KJIETKH U UX (QYHKIINH.

Y cTaHaBNIMBAIOT MPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTpoeHueM U QYHKIUSIMH OHOJIOTUYECKUX CUCTEM Ha MpUMepe
KJICTKH, €€ OPTaHOU IOB M BBITIOJHAEMBIX UMU (PYHKIIHUH.
PaboTaroT ¢ WUTIOCTpauusaMu ydeOHUKa (CMBICTIOBOE UTEHUE

20

Oo6o06maromuit ypok 1o Teme: « KieTouHslil ypoBeHbY.

lg

Onpez[enmoT IIOHATHUA, (bopMI/IpyeMHe B XOI€ U3YUCHUS TCMBbI:

KIIPOKAPUOTHD», KIYKAPUOTEI», ((aHaBp06BI», «CIIOPBD».




XapakTepu3yroT 0COOCHHOCTH CTPOCHUS KJIETOK MPOKAPUOT U
HykaproT. CpaBHUBAIOT OCOOCHHOCTH CTPOEHUS KIIETOK C
[EJIBI0 BBISIBIICHUS CXOJCTBA U Pa3IHMUMS

21

ACCI/IMI/IJI?IIII/IFI N JTUCCUMUIIALIUA. Metabom3M.

OnpenenstoT NOHATUSA, POPMUPYEMBIE B XOJ€ U3YUEHUSI TEMBL:
KACCUMUJIIANUA», «IUCCUMUIIAIIUAY, «META00IN3IM.
OOCyX1at0T B KJ1acce MpoOIeMHBIE BOIIPOCHI, CBSI3aHHBIE C
MpoiieccaMy 0OMEHa BEIIECTB B OMOJIOTUYECKUX CUCTEMAX

22

DHepreTudyecknii 0OMeH B KIIETKE.

lu

OnpenenstoT NoHATUSA, POPMUPYEMBIE B XOJ€ U3YUECHUS TEMBL:
«HETIOJIHOE KUCIIOPOIHOE (DEPMEHTATUBHOE PACLICIIIICHNE
[JIIOKO3bD», «TITUKOJIN3Y», «IIOJIHOE KUCIOPOAHOE pacUIeIIICHUE
[JIIOKO3bD», «KJIETOYHOE JAbIXaHUE». XapaKTepU3yr0T OCHOBHbIE
STarbl YHEPreTHUECKOro 0OMEeHa B KJIeTKaX OpraHu3MOB.
CpaBHUBAIOT YHEPreTUUYECKYIO (P (HEKTUBHOCTD IIIMKOJIN3a U
KJIETOYHOTO JIbIXaHUs

23

DoTOCHHTER K XEMOCHHTES.

1y

OnpeaensroT MOHITHS, POPMHUPYEMBIE B XOJI€ H3YUCHHUS TCMBI:
«cBeToBas (aza poTocuHTE3a», «TeMHOBas (haza PoToCHHTE3aY,
«(OTOIN3 BOIBI», «XEMOCHHTE3Y», «XeMOTPODBI»,
«HUTpUPUITUpYIoMKe OakTepun». PacKpbrIBaloT 3HaUCHHE
¢dorocuHTe3a. XapaKTepU3yrOT TEMHOBYIO U CBETOBYIO (pa3bl
doTocHHTE3a 10 CXeMe, TPUBEACHHOW B yIeOHHKE.
CpaBHHBAIOT Tpo1iecchl (POTOCHHTE3a U XeMOCHHTe3a. Pemaror
pacyeTHbIC MaTeMaTUYECKHE 3a][a4l, OCHOBAaHHbIC Ha
(akTHYECKOM OMOJIOIrMYECKOM MaTepHae

24

ABTOTPOdBI U TETEPOTPOPHI.

lg

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOA€ U3YUCHUS TEMBL:
«aBTOTPO(DBI», «reTepoTpodb», «POTOTPOdBI, «XEMOTPO(B»,
«canpoUTHI», KIAPA3UTHD», KTOJIO30MHOE MTUTAHUECY.
CpaBHUBAIOT OPTraHU3MBI 110 CIOCOOY MOJTyUYeHUs MTUTATENbHBIX
BeriecTB. CocTaBistoT cxemy «Kinaccudukaius opranu3MoB 1o
Croco0y MUTaHUs C MPUBEJCHHEM KOHKPETHBIX IPUMEPOB
(CMBICIIOBOE UTEHHE)




25

Cunres OEKOB B KJIETKE.

lu

OnpeaenstoT NOHATHS, POPMHUPYEMBIE B XOJI€ H3yUCHHUS TEMBI:
«TCEH», «TEHETUYECKUN KO, TPUILIETY, «KOJOHY,
(TPAHCKPUIILIUS», «QHTUKOJOH», KTPAHCIIALIUSD?, IIOJINCOMAY.
XapaKkTepu3yIoT MPOLECCH, CBSI3aHHBIE C OMOCHHTE30M Oelka B
kjeTke. ONUChIBAIOT MPOLECCHl TPAHCKPHUIILIUYU U TPAHCIISLUU
[PUMEHSISI IPUHIUI KOMITJIEMEHTAPHOCTH U T€HETHYECKOTO
KOJa

26

Henenue kneTku. Mutos.

lu

OnpenenstoT NoHATUS, POPMUPYEMBIE B XO€ U3YUEHUS TEMBL:
«MUTO3», «<MHTepdazayn, «rpodaza», «meTadazar, «aHadazay,
«renodazay, «peayIIHKanusI, «XpOMaTHIbD, KIIEHTPOMEPay,
«BEPETEHO JIENICHHUS». XapaKTePHU3yI0T ONOJIOTHIECKOE
3HaYeHHe MUTO3a. OMUCHIBAIOT OCHOBHBIC (ha3bl MUTO3A.

Y cTaHaBIWBAIOT IPUYIHUHHO-CJICACTBCHHBIC CBA3U MEXKIY
MPOJIOJDKUTEIHHOCTBIO JISIEHUS KIIETKH H
MPOIOJDKUTEIHHOCTHIO OCTAIFHOTO TIEPHO/1a )KU3HEHHOTO
[IMKJIA KJICTKH

27

O6o06matomuii ypok mo teme: «OOMEH BelecTB.

Jlenenune KIETKN.

lu

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOA€ U3YUCHUS TEMBL:
«Pa3MHOXKEHHE OPraHU3MOBY, «OECIOI0€ PA3SMHOKEHUEY,
«(IIOYKOBAHHEY, «IEJICHHUE TelIay, «CIIOPbI», «BETeTaTUBHOE
Pa3MHOXKEHHE», «TI0JIOBOE PAa3MHOXKEHHEY, «TaMEThI»,
«repMaQpoaUTHI, KCEMEHHUKNY, «STHUHUKIY,
«CTIEPMATO30UIbI», «IHIEKIETKI». XapaKTepU3yIoT
OpraHU3MEHHbIH YPOBEHb OPraHU3aIIH KUBOTO, IPOIIECCHI
0eCcI10J10T0 U MOJIOBOTO Pa3MHOKEHUS, CPABHUBAIOT UX.
OnuChIBaIOT COCOOBI BETETATUBHOTO PA3MHOKEHHUSI PACTCHHIA.
[IpuBOIAT IPUMEPHI OPTaHU3MOB, PA3MHOKAIOIINXCS TTOJIOBBIM
1 OECIIONBIM ITyTeM

28

PaszMmHoOXeHHE OpraHus3MoOB.

1y

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUCHHS TEMBL:
«raMETOTEHE3», «IIEPUOJ PA3MHOKEHU», KIIEPUOJI POCTaN,
«IIePHOJI CO3PEBaHUM, «Mei03 I», «meiios I1», «koHbrorammsy,

KKPOCCHUHTOBCP», «HAIIPABUTCIIbHBIC TCIIbIIA»,




«OTUIOIOTBOPEHUEY, «3UTOTA», KHAPYNKHOE OILIOIOTBOPEHHUEY,
«BHYTPEHHEE OIUIOI0TBOPEHUEY, «IBOWHOE OTUIOOTBOPEHUE Y
MOKPBITOCEMEHHBIX», «IHAOCTIEPM». XapaKTEPU3YIOT CTAIUN
[pa3BUTHS MOJIOBBIX KJIETOK U CTAIMI MEH03a IO CXEMaM.
CpaBHUBAIOT MUTO3 U MeH03. OOBACHAIOT OUOJIOTHYECKYIO
CYIIHOCTh MHUTO3a U OTUIOAOTBOPEHHS

29

PazButne nonoBeIx kieTok. Meito3. Omio0TBOpEHHE.

lu

OnpeaensroT NOHATHS, POPMHUPYEMBIE B XOJI€ H3YUCHHUS TEMBI:
(OHTOT€HE3», «<IMOPHUOHATIHLHBIHN MTEPHO/ OHTOTEHE3a
(3MOpuoTeHE3)», «IMOCTIMOPHUOHATLHBIN MTEPUO/T OHTOTCHE3aY,
«IIPSIMOE Pa3BUTHE», KHEMPIMOE Pa3BUTHEY, «3aKOH
3apO/IBIILIEBOTO CXOICTBA», «OMOT€HETUUECKUH 3aKOH,
«(unorenes». XapakTepu3yroT EPHO/IbI OHTOTEHE3a.
OnHCHIBAIOT 0COOCHHOCTH OHTOTE€HE3a Ha MPUMEPE Pa3IMIHBIX
rpymnn opranu3MoB. OOBIACHAIOT OMOJIOTHYECKYIO CYIIHOCTh
OMOreHEeTUYECKOTO 3aKOHA. Y CTaHABJIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3U HA MIPUMEPE )KUBOTHBIX C MPSMBIM U
HENPSIMBIM Pa3BUTHEM

30

NHnuBuayabHOE Pa3BUTHE OPTaHU3MOB.
Buorenernueckuii 3akoH.

lu

OnpenenstoT NOHATUS, POPMHUPYEMBIE B X0J1€ U3YUECHHS TEMBI
XapakTepu3yloT OpraHu3MEHHBIN ypPOBEHb OpraHu3aluu
PKUBOTO, MPOIIECChl OECIOJIOT0 U MOJIOBOTO Pa3MHOKEHHUS,
CpaBHHUBAIOT UX. ONMKUCHIBAIOT CIIOCOOBI BETETATUBHOTO
pa3MHOKeHUs pacTeHuil. [IpuBoasST mpuMepsl OpraHu3MoB,
Pa3MHOKAIOIIUXCSI TIOJIOBBIM M OECIOIBIM ITyTeM
XapakTepu3yloT Mepuoisl OHTOreHes3a. ONUChIBAIOT
0COOCHHOCTH OHTOTEHE3a Ha MPUMEPE Pa3IMUHBIX TPYIIT
OpraHu3MOB

OOBACHAIOT OMOJIOTUYECKYIO CYIIIHOCTh OMOT€HETHYECKOTO
3aKOHA. Y CTaHABJIMBAIOT IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U Ha
MprMepe )KUBOTHBIX C MPSMBIM U HEMPSIMBIM Pa3BUTHEM

31

O6o6maromuit ypok 1o teme: « OpraHu3MeHHbII
YPOBEHB.

lg

Onpez[enmoT IIOHATHUA, (bopMI/IpyeMHe B XOI€ U3YUCHUS TCMBbI:

«Pa3MHOKCHHUEC OPIraHU3MOB», «becmoioe Pa3MHOXKCHUCY,




(IOYKOBAHUEY, «ICIIEHUE TEIIA», «CIOPbD», «BET€TATUBHOE
[Pa3MHOKEHHEY, «I10JI0OBOE PA3MHOKEHHUE», «TaMEThI»,
«repMadpoaUTH», «CEMEHHUKNY, «STHYHUKNY,
(CTIEPMATO30UABDY, «SIHUEKIETKW». XapaKTEPUZYIOT
OpPraHW3MEHHBIN YPOBEHb OPraHU3aLUU )KUBOTO, IIPOLIECCHI
0ecI10J10r0 U MOJIOBOTO Pa3MHOKEHUS, CPABHUBAIOT UX.
OnuceIBalOT COCOObI BET€TaTUBHOIO PA3MHOKEHUSI PACTCHUM.
[ IpuBOIAT IPUMEPBI OPraHU3MOB, Pa3MHOKAFOIIUXCS ITOJIOBBIM
1 OECIIOJIBIM ITyTEM
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3aKOHOMEPHOCTH HACIIEOBaHUS IPU3HAKOB,
cra”oByieHHbIe [. Menaenem. MoHorubpuanoe
KpEIIUBaHUE.

1

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUECHHS TEMBI:
«THOPHUIOTOTUUECKUI METOT), «IUCTHIC JIMHUNY,
((MOHOFI/I6pI/I,Z[HI)Ie CerHII/IBaHI/ISI)), «aJIJICJIBHBIC I'CHBI),
«KIT'OMO3UT'OTHBIC U FGTGpOBI/IFOTHBIe OpFaHI/I3MBI>>,
«(JIOMUHAHTHBIC ¥ PEIIECCUBHBIC PU3HAKNY, «PACIICIIIICHUE,
«3aKOH YHUCTOTHI TaMeT». XapaKTepU3yIoT CYIITHOCTh
rUOPHUI0TIOTHIECKOTO MeToAa. ONMUCHIBAIOT OIIBITHI,
npoBoauMbie I'.MeHiernemM 1o MOHOTHOPUTHOMY
ckpentuBanuio. COCTaBIISIOT CXeMbI CKpermuBaHus. OOBSCHIIOT
[IATOJIOTUICCKHE OCHOBBI 3aKOHOMEPHOCTEH HACIICI0BAHUS
MPU3HAKOB IIPH MOHOTHOPUIHOM CKpEIIMBaHUU. PemraroT
3a/1a4yy Ha MOHOTHOPHIHOE CKPEITUBAHNE

33

Henonnoe nomunupoBanue. ['eHoTun u peHotun.

AHaJ'II/ISI/Ip}/IOIHCC CKPCIIMBAHHC.

1y

OnpenenstoT NOHATUS, POPMUPYEMbIE B XOJ€ U3YUCHUS TEMBL:
«HETIOJTHOE IOMUHHUPOBAHHEY, «TCHOTUID), «(PEHOTHID,
«aHaJTU3UPYIOIee CKPEIIUBaHNe). XapaKTepU3yIOT CYIIIHOCTh
AQHATM3UPYIONIETO ckpetuBanus. COCTaBISAIOT CXEMBbI
ckpemuBanus. Pemaior 3aaun Ha Hacle0BaHUE MPU3HAKOB
[P HETIOJIHOM IOMHUHHPOBAHHUH
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JlurubpuiHoe ckpenuBanme. 3aKOH HE3aBUCUMOTO
HACJIEIOBaHUs IPU3HAKOB.

1

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUECHHS TEMBI:
«IUTHOPHUIHOE CKPEIMBAHUEY, «3aKOH HE3aBUCHUMOTO
HaCJIeJOBaHUS IPU3HAKOBY, «IIOJUTHOPHUIHOE CKPEIIBAHUEY,
«pemietka [lenneray. JlatoT XapaKTepUCTUKY U OOBSCHSIOT
CYLIHOCTb 3aKOHA HE3aBUCHUMOTI'0 HACJI€ZIOBAHUS TPU3HAKOB.
COCTaBJIAIOT CXEMBI CKpelnBaHus U pemeTku [lenHera.
PeraroT 3aaun Ha TUTHOPHUIHOE CKpPEIIMBAHUE

35

I'eneTuka momna. CI.[CHJ'ICHHOC C I10JIOM HaCJICJOBAaHUC.

lg

OHpe,I[eJ'IHI-OT IIOHATHA, Q)OpMpreMBIe B XOJC U3YYUYCHUS TCMBbI:
«aYTOCOMBID», «IIOJIOBBIC XPOMOCOMBI», «TOMOTaMETHBIN II0JI»,
<« eTepOI‘aMeTHHﬁ II0JI», «CHCIICHUEC I'CHAa C IIOJIOM». I[aIOT
XapPAKTCPUCTUKY U OOBACHAIOT 3daKOHOMCPHOCTH HACJICIOBAHN:I
[IPU3HAKOB, CHCIJICHHBIX C IIOJIOM. COCTaBIISIIOT ~ CXEMB]
CKpCHIMBAHUA. YcTaHaBIMBaKOT MPUYNHHO-CJICACTBCHHBIG
CBA3U HaA IPUMEPEC 3aBUCUMOCTU Pa3BUTUA T10JIA 0ocodu OT e
XPOMOCOMHOTO Ha60pa. Pemraror 3agaud Ha HaciaeIOBaHHE




[IPU3HAKOB, CIICIIJICHHBIX C IIOJIOM

36

O6o06maromuii ypok mo Teme: «I eHeTrkay.

lu

OnpenenstoT NOHATUSA, POPMUPYEMBIE B XOJ€ U3YUEHUSI TEMBL:
«I"'omonoruunsie xpomocoMsl. JIokyc rena. Konbroranus»
/latoT XapakTepUCTUKY U OOBSICHSIIOT CYILIHOCTh 3aKOHA

T. Moprana.

OOBACHAIOT IPUUMHBI IEPEKOMOUHAIIMY TPU3HAKOB NPU
CLICTUICHHOM HACJICIOBAaHUU.

37

3aKOHOMEPHOCTH U3MEHUYNBOCTHU: MOTU(DUKAITTOHHAS
M3MEHYMBOCTh. HopMma peakiium.

1

OnpenensroT NOHATHS, GOPMUPYEMBIE B X0/I€ U3yUEHHUS TEMBI:
«M3MEHUYNBOCTDY, «MOJU(PUKALINI, «MOTUPUKAITMOHHAS
M3MEHYHBOCTHY, «KHOPMA PEAKIIUN». XapaKTEePU3YIOT
3aKOHOMEPHOCTH MOJU(PUKAIMOHHON N3MEHYUBOCTH
opranu3moB. [IpuBoaar npumMepsl MOAUGPUKAITMOHHON
M3MEHYMBOCTH U MIPOSIBJICHUI HOPMBI pEaKIIUH.

Y cTaHaBNIMBAaIOT MPUYMHHO-CIIEICTBEHHBIE CBSA3H HA IpUMEpe
OPraHu3MOB C MIMUPOKOUN U Y3KOH HOPMOU peakinu. BeIMOIHSAIOT
MPAKTUYECKYIO Pa0OTY MO BBISBICHUIO U3MEHYUBOCTH Y
OpraHu3MOB

38

3ako HOMCPHOCTHU USMCHUYUBOCTU: MyTallHOHHAsA
HU3MCHYUBOCTD.

1y

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOA€ U3YUCHHS TEMBL:
«TE€HHBIE MyTallUN», «XPOMOCOMHbBIE MYTaI[UN», KTEHOMHbIE
MYTaLUN», KyTpaTay, «IeJelusy», «TyILTUKaus», KHHBEPCUS»,
«cuHapoM JlayHay, «IOJUTITIOUTUSY, KKOJIXULITHY,
«MYTareHHbIE BEIIECTBay». XapaKTepU3yloT 3aKOHOMEPHOCTH
MYyTallMOHHOW MU3MEHYMBOCTU OpraHu3MoB. [IpuBoasaT mpumepsl
MyTaluid y opranu3MoB. CpaBHUBAIOT MOIU(DUKALIUU U
MyTanuu. O0CyXIat0T TPOOIeMbl U3MEHYUBOCTH OPraHU3MOB

39

OcHoBHBIC MCETOJbI CCIICKIITNN paCTeHHﬁ, JKHUBOTHBIX U
MHUKPOOPIraHU3MOB.

lg

Onpez[ensnoT IIOHATHUA, q)OpMI/IpyeMBIe B XOI€ U3YUCHUS TCMBbI:
(CCIICKIIUA, <<r1/16p1/1)11/13au1/151», «MacCOBBIH 0T60p>),
((I/IHI[I/IBI/I)IyaJ'ILHLII‘/’I 0T60p», «YHUCTBIC IMHUN)),
((6J'II/I3KOpOI[CTBCHHOC CKpCHIMBAHUCY, «T'CTCPO3UCY,




«MEKBUJI0Basi TMOPUIN3ALUA», «UCKYCCTBEHHBIN MyTareHes»,
«OUOTEXHOJIOTUSA», KAHTUOMOTUKIY. XapaKTEPU3YIOT METOIbI
CEJIEKIIMOHHOM paboThl. CpaBHUBAIOT MAaCCOBBIN U
WH/IMBUYJIbHBIA 0TOOpP. ['0TOBSAT COOOIIEHUS K YPOKY-
ceMuHapy «Cenekiys Ha cIyx0e 4eJI0BeKay

40

O6o0maromuii ypok-ceMuHap 1o teme: «Cenexiusi».

lu

BricTymnaroT ¢ coo01eHnsIMH, 00CYX/1al0T COOOIIEHHUS C
OJHOKJIACCHUKAMU U YYUTEISIMU J[at0T XapaKTEepUCTUKY U
00BSACHSAIOT 3aKOHOMEPHOCTH HACJIeI0BaHUS IIPU3HAKOB.
COCTaBIISIFOT CXEMBI CKPEILIBAHMS.

Y cTaHaBIWBAIOT IIPUYINHHO-CJICACTBCHHBIC CBA3H.

Pemarot 3a1auu Ha MOHOTHOPHIHOE
CKpellllBaHKE.HacIeI0BaHUE TPU3HAKOB ITPH HEMOJTHOM
TOMUHUPOBaHUH, TUTHOPHUIHOE CKPEINBAaHUE, HACIEJOBAHNE
[IPU3HAKOB, CLIEIUIEHHBIX C I0JIOM.
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[Tonmyns1rOHHO-BUA0BOM YPOBEHb: 00IIas
XapaKTepUCTHKA.

lu

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUCHHS TEMBL:
«BHU», «<MOP(OTIOrHUECKUl KpUTEPU BUIAN,
«(PU3NOTOTUUECKHUI KPUTEPUN BUIA», «KTEHETUYECKUI KPUTEPUI
BUJI2», «9KOJIOTHYECKHUI KPUTEPHd BUIay, «reorpapuuecKuit
KpUTEpUN BUA», KUCTOPUUYECKUI KPUTEPUI BUAA», «apean,
JlaroT XapakTepUCTUKY KPUTEPHEB BUIA.

BEBITOJHSAIOT MPAKTUYECKYIO pa0OTy MO U3Y4YECHUIO
Mopdooruueckoro kpurepus Bujia. CMbICIOBOE YTCHHE
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Okonorndyeckue GakTopbl U YCIOBHS CPEIbL.

lg

Onpez[enmoT IIOHATHA, (bopMI/IpyeMHe B XO0I€ U3YUCHUS TCMBbI:
«aOMOTUYECKHUE DKOJIOTHUECKUE (l)aKTOpLI», «OnoTHUECKHUE
OKOJOTHYCCKUC q)aKTOpBI», «AHTPOIIOTCHHBIC SKOJIOTHUYCCKUEC

(l)aKTOpBI», «9KOJIOTUYCCKUC YCIIOBUA», KBTOPUYIHBIC




KITUMaTH4IecKue GakTopb». J[aloT XapaKTepUCTHKY OCHOBHBIX
HKOJIOTUYECKUX (PaKTOPOB U YCIOBUM Cpefibl. Y CTAaHABIUBAIOT
MMPUIUHHO-CJICACTBCHHBLIC CBA3U HA MMPHUMEPEC BIIMAHUA
DKOJIOTHYCCKUX yCJIOBI/Iﬁ Ha OpraHu3MBbl. CMBICI0OBOE YTEHHE

43

[IpoucxoxneHnne Bu10B. Pa3BUTHE SBOTIOLIMOHHBIX
peICTaBICHU.

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOJ€ U3YUEHUSI TEMBL:
KOBOJIOLUSY, «Teopust JlapBuHay, «IBUXKYIINE CUIIbI
HBOJTIOLIMMY, «KM3MEHYMBOCTBY, «00ph0a 3a CyIIeCTBOBAHUEY,
«E€CTECTBEHHBIN 0TOOP», «CHHTETUUYECKAsi TEOPHUS IBOJIIOLIUN.
JlatoT XapakTepUCTUKY U CPAaBHUBAIOT 3BOJIIOIIIOHHBIE
npencrapienus JK.b.JlaMmapka 1 OCHOBHBIE TTOJIOKEHUS YUCHUS
U./lapBuna. OOBSICHIIOT 3aKOHOMEPHOCTH 3BOJIIOLMOHHBIX
mporieccoB ¢ mo3unuii yuenus Y.J[apsuna. ['oToBAT cooOmeHus
vy npeseHTanuu o Y./[lapBuHe B TOM YUCIIE C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TexHoJoruil. PaboTator ¢ UHTEepHETOM Kak ¢
MCTOYHUKOM MH(OpMaIK

44

buonornueckas Kinaccudukarus. [omysmsius kak
AJIeMEHTapHAas €IMHUIIA DBOJTIOIIHH.

lu

OnpeaenstoT MOHITHS, POPMHUPYEMBIE B XOJI€ H3YUCHHUS TCMBI:
ITOTYIIIINOHHAS TCHETHKAY, «TeHOPOoHI». Ha3piBatoT
MPUYIHHBI H3MEHYUBOCTH reHOGOHa. [IpuBOAAT IpUMEpHI,
TOKa3bIBAIONIIE IPUCTIOCOOUTENBHBIHN (2IalITUBHBIIN) XapaKTep
n3MeHeHu reHoonaa. OOCyKIar0T MPOOJIEMbI ABMKYIITHX CHIT
PBOJIIOIINY C TIO3HIIMH COBPEeMEHHOU Onosoruu. CMBICIIOBOE
YTCHUC

45

Boprba 3a cyiiectBoBaHNe U €CTECTBEHHBIN 0TOOD.

lg

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOA€ U3YUCHUS TEMBL:
«BHYTPHBHJIOBasi 00ph0a 3a CYIIECTBOBAHHUEY», «MEKBUIOBAS
0opr0a 3a cylecTBOBaHUEY, «00opb0a 3a CyIecTBOBaHUE C
HEOJIarOMPUSTHBIME YCIIOBUSIMH CPEIbI», «CTAOMITH3UPYIOIIUH
€CTECTBEHHBIH 0TOOP», «IBUKYIIUN €CTECTBEHHBIH 0TOOPY.
XapakTepusyroT GopMbl 60PLOBI 32 CYIIIECTBOBAHUE U
ecTecTBeHHOTO 0TOOpa. [IpuBOAST MpUMeEphI NX MPOSBICHUS B
npupojie. Pa3zpabaTeIBaloT IKCIEPUMEHTHI TIO0 U3YUESHHIO

eiicTBil 0TOOPA, KOTOPBIE CTAaHYT OCHOBOM OyayIero yueoHo-




HCCJICI0BATCIILCKOI'O IIPOCKTA. CMBEICIIOBOC YTCHHUC

46

Bunoo6pazoBanue.

lu

OnpenensfoT MOHATHS, POPMUPYEMBIE B XOC U3YICHHS TEMBI:
«MHKPOIBOJTIOIIHS, «A30JISIHS, «PEIPOTYKTUBHAS
W30JISIIHS, «BHI0O00PA30BAHUEY, «TeorpaduuecKoe
BHUI000pa30BaHNE). XapPaKTEPU3YIOT MEXaHU3MBI
reorpaduueckoro BUA000pa30BaHUs C UCIIOJIb30BAHUEM
prcyHKa yueOHrKa. CMBICIIOBOE UTEHHE C TIOCIEIYIOIINM
BBIJIBIDKCHUE TUTIOTE3 O APYTUX BO3MOXHBIX MEXaHU3MaX
BHJI000pa30BaHUS

47

Makpo3BOTIOLHSL.

1

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUECHUS TEMBL:
«(MaKpODIBOJTIOLINSY, «HATIPABICHUS SBOITIOIII,
«OMOJIOTUYECKUM TTPOTPECC, OMOTOTHUECKHI perpeccy,
«@poMopho3», «MIN0aANITALUNY, «JIeTCHEePALUI.
XapakTepu3yloT IJIaBHbIE HAPaBICHUS 3BOJIOIUH.
CpaBHUBAIOT MUKPO- U MaKpOdIBOTIOIKI0. OOCYK1at0T
pOOJIEMbI MAKPO3BOJIIOIUHU C OJTHOKIACCHUKAMHU U YUUTEIIEM.
PaboTaloT ¢ JONMOJHUTENIbHBIMU HH(POPMALTHOHHBIMU
MCTOYHUKAMU C II€JIbI0 MMOATOTOBKH COOOIICHUS UITH
MyJIBTUMEANA MPE3EHTAIMH O (aKTaX, JOKA3bIBAIOIINX
PBOJTIOLIUIO

48

O6o0matomuii ypok 1o teme: «llomysiimoHHo -
BUJIOBOM YPOBEHDY.

1y

49

Co00111eCTBO, IKOCHCTEMA, OHOTEOLIEHO3.

lg

OnpeaenstoT NOHATHS, POPMUPYEMbIE B X0J1€ U3YyUECHUS TEMBI:
«OMOTHUYECKOE COOOIIECTBOY, «OMOLIEHO3Y», «3KOCUCTEMA,
«OroreoeHo3». OMUCHIBAIOT U CPABHUBAIOT SKOCUCTEMBI
pa3n4gHoro ypoBHs. IIpuBoasT npuMepsbl 3KOCHCTEM Pa3HOTO
YPOBHsI. XapaKTepU3yIOT aKBapUyM KaK UCKYCCTBEHHYIO
DKOCUCTEMY

50

CocTaB u CTpyKTypa COOOIIECTBa.

lg

OHpC,I[CJ'IHI'OT IIOHATHA, Q)opMpreMHe B XO0I€ U3YUCHUS TCMBbI:
«BUJOBOC pa3H006pa3He», «BUJOBOH COoCTaB», ((aBTOTPO(bBI»,

«T CTGpOTpO(I)BI», «IPOAYLCHTLID», «KKOHCYMCHTBI»,




«PEIYIEHTBD», «IPYCHOCTBY, «PEIIKUEC BUIBD,
«BUIBI-CpeI000pa3zoBaTeIN». XapakKTepu3yoT
MOP(OIOTHIECKYIO ¥ TIPOCTPAHCTBEHHYIO CTPYKTYPY
c00011eCTB. AHAIU3UPYIOT CTPYKTYPY OMOTHUYECKUX COOOIECTB
10 cXeMe

51

MG)KBI/II[OBBIC OTHOLICHHWA OPTraHU3MOB B 9KOCHUCTEME.

lu

OnpenenstoT NoHATUS, POPMUPYEMBIE B XOJ€ U3YUECHUS TEMBL:
CHEUTpaIU3M», «aMEHCAIIN3M», KKOMMEHCAIU3M»», «CUMOHO03»,
«IIPOTOKOOTIEPALIULY, «KMYTYaTU3M», «KOHKYPEHLIUI,
(XUIIHUYECTBOY, «IMapa3uTHU3M». Pelaror sxo1ornyeckue
3aJaui Ha MPUMEHEHHE KOJIOTHYECKIX 3aKOHOMEPHOCTEM.
[IpuBOIAT IpUMEPHI OJOKUTENBHBIX U OTPULATETBHBIX
B3alMOOTHOIICHHUI OPraHU3MOB B MOMYJISIUAX

52

IToToxn BCIICCTBA U SQHCPIHUU B OKOCHUCTEME.

1

OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YUECHHS TEMBL:
«ITUPaMUIa YUCICHHOCTH B OMOMacchh». J[atoT XapaKTepUCTHKY
pOJIH aBTOTPOHBIX U TETEPOTPODHBIX OPraHU3MOB B
bKocHcTeMe. PerraroT 3KoJornuecKie 3a1aui Ha MPUMEHEHHE
PKOJIOTUYECKAX 3aKOHOMEPHOCTEH

53

Camopa3BUTHE IKOCUCTEMBI. JKOJIOTMYECKAsI
CYKILIECCHSI.

1y

OnpenenstoT NoHATUs, POPMUPYEMBIE B XOJ€ U3YUCHUS TEMBL:
«UUCTasl, IEpBUYHAs], BTOPUYUHAS IPOAYKLIUHU II0OJOPOINE
CpaBHUBAIOT YHCTYIO, IEPBUYHYIO, BTOPUUHYIO TPOIYKIIHIO.

54

O06o0maromui ypox — SKCKypCHsI 10 TEME -
buoreorienos».

lu

55

Bbuocdepa. Cpenoobpasyroras qesITeNbHOCTD
OpraHu3MOB.

lg

OnpeaenstoT NOHATUS «Ouocdepar, «BOAHAsA cpeay,
«(HAa3eMHO-BO3/IYIIIHAs CPENIay, «II0UBAY, «OPraHU3MBbI KaK cpesia
00UTaHUA», KMEXAHUYECKOE BO3/ICHCTBHEY,
«(hU3UKO-XUMHUYECKOE BO3JIEICTBHEY, «TIepEeMEIeHUe
BEIIIECTBAY, «T'YMYC», «(pUIbTparus». XapakTepu3yroT
Obuocdepy Kak riodanbHyro 3kocucreMy. [IpuBoasT mpumMepsl

BO3JCHCTBUS JKUBBIX OpPraHu3MOB Ha pa3JIMYHBIC CPCbI J KU3HU




56

KpyrosopoT BemiectB B Ouocepe.

lu

OnpenensitoT NOHATUS «OMOre0OXUMUYECKUI LIUKIDY,
«OUOTeHHbIE (MUTATEIbHbIE) BEIIECTBA», K(MUKPOTPO(]HbIE
BEIIECTBA», «MAKPOTPO(HBIE BEIIECTBAY,

«MHUKPO3JIEMEHTBDY. XapaKTePU3yIOT OCHOBHBIE
OMOre0XMMHUYECKHE LIUKIIbI Ha 3eMJIe, CII0JIb3Ys MIUTFOCTPALlUU
yueOHMKa. Y CTaHaBIMBAIOT IPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEeXy Omomaccoil (MpoayKTUBHOCTHIO) BUJIA U €70 3HAUYECHUEM
B [10/1JIEP’KaHUU (PYHKIIMOHUPOBAHUS COO0IIEeCTBA

57

OBoJtonus 6uochepsl.

lu

OnpenensitoT MOHATHUS «GKUBOE BEIIECTBO», «OMOT€HHOE
BELIECTBOY, «OMOKOCHOE BEIIECTBOY, KKOCHOE BEILIECTBOY,
((QKOJIOTUYECKUI KPU3HUC». XapaKTEPU3YIOT MPOLECCHl PAHHETO
bTamna HBoIroIu 0nocdepsl. CpaBHUBAIOT 0COOEHHOCTH
KpyroBOpOTa yIrJIepo/ia Ha pa3HbIX 3Tanax 3BOJIIOLUN OHochepbl
3emiin. OOBACHSAIOT BOZMOXKHbBIE TIPUYUHBI IKOJIOTUYECKUX
KPU3UCOB. Y CTaHABJIMBAIOT IPUUYNHHO-CIIEACTBEHHBIX CBA3H
MEXTy A€ATEIbHOCTBIO YEJIOBEKA U AKOJIOTMUECKUMHU
KpH3HCaMU

58

I'nnoTe3nl BO3HUKHOBEHHS KU3HM.

1y

OnpeaesnstoT NOHATHS «KPEALMOHU3MY, «CaMOIIPOU3BOIbHOE
3apOXKICHUE», «TUIIOTE3a CTALIMOHAPHOTO COCTOSHUY,
«TUIO0TE3a MMAHCIEPMUM», «TUIIOTE3a OMOXUMHUUECKOM
PBOJIIOLIUNY. XapaKTePU3yIOT OCHOBHbBIE TUIIOTE3bI
BO3HUKHOBEHUS JKM3HU Ha 3emiie. OOCyKIat0T BOIPOC
BO3HUKHOBEHUS KU3HU C OJIHOKJIACCHUKAMM M yUUTEIEM
OnpeaesnstoT NOHATUS «KOALEPBAThD, «IIPOOHOHTBD,
«CUIMO0TE3a CUMOMOTHYECKOTO TPOUCXOKICHUS
PYKapHOTHYECKUX KIETOK», «TUIOTE3a POUCXOKICHHS
PYKapHOTUYECKUX KJIETOK M UX OPraHOUJIOB IIyTEM BIITUYMBAHUS
KJIETOYHOM MEeMOpaHbI», «IIPOr€HOTY», «3yOaKTepUun»,
«apxebakTepun». XapakTepu3ytoT OCHOBHBIE 3Tallbl
BO3HUKHOBEHUS U pa3BUTHUS KU3HU Ha 3emiie. ONMUCHIBAIOT
[10JI0’KEHNSI OCHOBHBIX TMIIOTE3 BOZHUKHOBEHUS JKU3HMU.




CpaBuuBtot runote3bl A.M.Onapuna u J[x. XonaeitHa.
OO0CyX1at0T MpoOJIeMbl BOSHUKHOBEHHS U PA3BUTHS KU3HU C
0JTHOKJIACCHUKAMH M YIUTEIIEM

59

PazBuTune npencraBieHui O MPOUCXOKACHUH KU3HH,
OBPEMEHHOE COCTOSTHHE TTPOOJIEMBI.

lu

OnpeaensroT MOHIATHS «3pPay, KIEPHOI», «IMO0XA», «KaTapXeh»,
«@pXen», «IIPOTEPO301», IAIECO301», KME30301», «KAITHO301»,
«(I1aJICOHTOJIOT S, KKEMOPUI», KOPAOBUK», «CHUITYP», «IIE€BOHY,
«KapOOH», «IEPMbY, «TPUIOOUTHD, «PUHUOPUTHI,
KHCTETIEpbIE PHIObI», «cTerouedanbhy, KMXTHOCTErnY,
«Teparcuibl». XapakTepu3yIoT pa3BUTHE KU3HU Ha 3eMJIe B 3Pbl
peBHENIIEN U ApeBHEN Ku3HU. [[puBoaaT mpumepsl
OpPraHn3MOB, HACEIIABIINX 3EMIIIO B 3pbI IPEBHEHIIEH 1
peBHEN KU3HU. Y CTaHABIUBAIOT IPUYUHHO-CJIEICTBEHHBIE
CBSI3U MEX]y YCIOBUSMU Cpe/ibl OOUTaHMSI U SBOTIOLIMOHHBIMU
[IPOLECCAMU Y PA3JIMYHbBIX IPYII OPraHu3MoB. CMBICIIOBOE
YTEHHUE C MOCIIEAYIOIUM 3alI0JTHEHUEM TaOIULbI

60

PazButue xu3Hu Ha 3emiie. Dpbl IpEeBHENIIIEH U
JIPEBHEU KU3HMU.

lu

OnpeaensroT MOHIATHS «3pay, KIEPHOI», «IMO0XA», «KKaTapXeh,
«apxen», «IIpoTEPO30ily, «IIAC030i», «KME3030i1», «KAIHO30i1»,
(ITAJICOHTOJIOT U, KKEMOPHIT», «OPIAOBUKY», KCHUITYP», «ICBOHY,
«KapOOH», KIIEPMBbY», KTPUIIOOUTHI», KPUHUOPUTHD,
CKUCTETEPBIC PBIOBI», «cTeronedanbny), KMXTHOCTETH,
«Teparcuibl». XapaKTepu3yIoT pa3BUTHE KU3HU Ha 3eMJIe B IPbI
npeBHEHIIEH U ApeBHEH Ku3HU. [IpuBOIAT IpUMEpPHI
OPraHu3MOB, HACEJISABIIMX 3€MJIIO B 3pbI IpEBHEHIICH U
IpEeBHEH KU3HU. Y CTAaHABJIMBAIOT IPUUUHHO-CIICJICTBEHHBIE
CBS3M MEXK/y YCIOBUSIMU CPebl 0OUTAHUS U IBOJTIOIIMOHHBIMU
MPOLIECCAMH Y PA3ITMYHBIX TPYIIN OPraHu3MoB. CMBICIOBOE
YTEHHE C TIOCTIEAYIOIINM 3aTl0JTHEHHEM TaOIUIIBI

61

Pa3zButHe )XM3HU B ME€3030€ U KaliHO30¢€.

lg

Onpez[ensﬁoT IMOHATHUS KTpHUACH, KHOPA», «KMCII», «IUHO3ABPbI»,

«CYMUYATBIC MJICKOTIUTAIOMIUC)), KIIJIALICHTAPHBIC




MJIEKOIIUTAIOIIKE), «I1AJICOTEH), HEOTEH»,
(AHTPOIIOT€H». XapaKTePU3YyIOT OCHOBHBIE IEPUOIbI PA3BUTHS
PKU3HU Ha 3eMJle B Me3030¢€ U KaifHo3oe. [IpuBoasat npumepsl
OpraHU3MOB, HACEJSIBIIMX 3EMIII0 B KalHO30€ U ME3030€.

Y cTaHaBJIMBAIOT IPUYMHHO-CIIEACTBEHHBIE CBS3U MEKY
YCIIOBUSIMHU CpeJibl OOUTaHMSI U 3BOTIOLUOHHBIMU MIPOLIECCAMU Y
[PA3IUYHBIX IPYII OpraHu3MoB. CMBICIIOBOE YTEHUE C
MOCJICYIOUIUM 3aIl0oJIHeHHueM Tabnuibl. PazpabaTeiBatoT miaHa
YPOKa-3KCKYPCUHU B KpPAa€BEAUECKUM My3€l WA Ha
reoJIoTHnYecKkoe OOHaXKEHHE

62 O0o00marmuil ypoK-3KCKypCHs 10 TeMe: la
«buocdepHslil ypoBeHbY.
63 AHTpOTIOTEHHOE BO3/IeHCcTBHE Ha Onocdepy. lyg OnpeaensroT MOHIATHS «KAaHTPOIIOTEHHOE BO3/ICHCTBHE HA
ouochepy», «<Hoochepa», KIPUPOIHBIE PECYPCHI».
64 OCHOBBI PaIIMOHATILHOTO TPUPOIOTIOTH30BAHUSI. lua (bepy», (bepay, «pupox peeyp
XapakTepHu3yIoT YeloBeKa Kak OHOCOIMAIBHOE CYIIECTBO.
ONKCHIBAIOT KOJIOTHYECKYIO CUTYAIUIO B CBOEH MECTHOCTH.
Y cTaHaBIMBAIOT IPHYUHHO-CIICICTBEHHBIE CBSI3H MEXKILY
NeSITeTPHOCTHIO YEIOBEKA M AKOJIOTHIECKUMH KPU3UCAMHU
65 O6o0maromuii ypok-koH(pepeHius 1mo teMe «OCHOBBI lu
paIMOHAILHOTO IPUPOAOTIOIH30BAHUSD.
66-68 |[ToBTOpUTETHEHO- 0000IIAOIINI YPOK 11O Kypcy 9 R}
KJacca.
Hroro 3a roa 68 g

8. Onmncanne MaTepuaIbLHO- TEXHUYECKOTO 00ecnedeHusi y4eOHOT 0 mpomecca

Taoaunbl no Ouosnorum Ais 9 kiaaccoB: Pactenus, rpulsl, TumaiiHuky. BemectBa pactenuii. Kinerounoe crpoenus.
OO011ee 3HAaKOMCTBO € LIBETKOBBIMU pacTeHUsIMU. PacTeHune xuBoii opranusm. Pactenue u okpyskaroras cpeaa.

ITopTpeTs! y4eHbIX OHOJIOTOB.




HNudopmannonHble cpeacraa:
MynbsTHMeuiHbIE 00yYaroliye IpOorpaMMBbl U AJIEKTPOHHbIE yUeOHbIE U3JaHus.
OnexTpoHHas 0a3a JaHHBIX JUI CO3/IaHMsI TEMATUUYECKHUX U UTOTOBBIX PA3HOYPOBHEBBIX TPEHUPOBOUYHBIX U POBEPOUYHBIX MAaTEPUAJIOB IS
Opranu3anuy GPOHTAILHOW U WHIANBUIYAILHON paObOTHI.
WNHcTpymeHTanbHas cpeia no OMOoJI0ruu.

TexHuueckue cpeacTBa 00yueHUs:
VYyebHo-npakTUUECKOE U yueOHO-1ab0paTopHOe 000pyI0BaHHUE.

DKpaH (Ha MTaTUBE ) ¥ TIPOCKTOP.

YueOHo-nIpakTHUecKoe U yueOHO-1a00paTopHOe 000py/A0BaHHe

Jlocka marauTHas. Jlyma.

Mukpockon yue6HbIi CripToBKa 1aboparopHas Tepmomerp maboparopHsiidi Menzypka 50 mi

[Tanouka crexnsiHHast [IpoOupka crexnsHHas Crekiio nokpoHoe 18/18 Crekiio npeameTHoe

OunbsTpoBanbHas Oymara [unmuaap meprbiii ¢ HocukoM Yamka [lerpu 100

[ratuB mis mpooupok Llltatue yHuBEpCaTbHBII

I'ep6oapuu:

KynbTypHbIX pacTennii

[To Mmopdostoruu pacrennii OCHOBHBIE TPYIIIBI pacTeHu# Jlukopactymux pactenuii JlekapcTBeHHBIX pacTeHuil CenbCKOX03IMCTBEHHBIX PACTCHH.
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