MoanucaH umdpoBom @ Fspersonich

AHTOH AHaTonLcall HOHH%CEI%}(%hT%ﬂLQP rporpaMma cpeiHero ooiero oopa3oBaHus CTAHDAPT

Kaumpiy AHATONBLEBUY  \AQY COLL Ne40 r. Tomcra
KawmnpuH
PABOYAS ITPOT'PAMMA IIPEJIMETA
«buoJsiorus»
(10-11 kmacc, 6a30BbIii ypOBEHD)
(1 uac B Heneur0, 68 YacoB)

CocraButenb: Maaunosckas JILA.

IHosicHUTEABLHASA 3AIINCKA
JlanHas nmporpamMma pa3paboTaHa Ha OCHOBE HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:

. OdenepanbHblii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanwm B Poccuiickoit
denepanun».
. OI'OC COO (yrBepxaeH npukazoM MunHucTepcTBa 00pa3oBaHus UM Hayku Poccuiickoit

Oenepauun or 17 mas 2012 r. Ne 413, ¢ U3MEHEHUSIMH, BHECEHHBIMHU TPUKA30M
MunucrepceTBa npocserienus Poccuiickoit ®eneparu ot 12.08.2022 1. Ne 732)

. ®denepanbHas OCHOBHas 00pa3oBaTelibHAs IMporpamMMma CpeaHero oOIero oOpa3oBaHUs
(yrBepikzieHa npukazoM MunuctepctBa npocsemienns PO ot 18.05.2023 Ne 37)

. OdenepanpHas pabodas mporpamMma 1o ydeOHoMy mipeametry «buonorus» (6a30BbIit
YpPOBEHB).

. ®enepanbHas paboyas mporpaMmma BOCITUTAHUS

. Konnenmust nmpenogaBanus ydeOHOTO TpeaMera «buomnorus» B 001eoOpa3oBaTenbHBIX

opranmzamusix Poccuiickoii denepanun, peann3yrOIUX OCHOBHBIE 00pa3oBaTelbHbIC
nporpaMMsl (0100peHa pemnieHrueM (penepanbHOTO Y4eOHO-METOUIECKOTO 00BEAMHEHUS
1o o0mieMy 00pa3oBaHuI0, MPOTOKOJ OT 29.04.2022 Ne 2/22)

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «bHOJIOI' U5

VYuebnslii npeamet «buosorus» B cpeHeM obieM o0pa3oBaHUM 3aHUMAaET BakHOE MecTo. OH
oOecrieurBaeT (OPMUPOBAHUE y OOYYAIOMIMXCSA TMPEJACTABICHUH O HAYyYHOW KapTHHE MHpa;
paciupsieT 1 0000IIaeT 3HAHKS O KUBOH MPUPO/IL, €€ OTIIMYNTEIIBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allii M JBOJIIOIHMH, CO3MaéT YCIOBHUS JUISA: MO3HAHUS 3aKOHOB J>KMBOW IIPUPOIBI,
Gopmuposanus HYHKIIMOHAIBLHOW T'PAMOTHOCTH, HABbIKO8 3JI0OPOBOrO W Oe3omacHoro oOpasa
YKU3HHU, IKOJIOTUIECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIICHUS K YKUBOM MPUPOJIC U YCIIOBEKY.

Bonbiroe 3HaueHue y4eOHBIH mpenMeT «buoJIOTHsS» WMeEeT TakkKe JUIS  PEIICHHS
BOCITUTATEIbHBIX M PAa3BUBAIONIMX 3aJad CpeAHEro oO0IIero oOpa3oBaHMs, COLMAIU3AIUN
oOyvaromuxcs.  M3ydyeHue Owosnorud  oOecreuyuBaeT  yCIOBUS Ui (OPMHPOBAHUS
WHTCIUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB, SCTETUYECCKOMN
KYJIBTYPBI, CHOCOOCTBYET MHTErPAIlK OMOJOTHYECKUX 3HAHUH C MPEICTABICHUSIMH W3 JPYTUX
y4EOHBIX MPEIMETOB, B YaCTHOCTH, (PU3HMKH, XUMUU H Teorpaduu. HazBaHHBIC MOJIOKEHUS O
NpeJHa3HAuYCHUH Y4eOHOTO TpeaMera «bHONOTHS» COCTaBUIM OCHOBY Ui OTpEACICHUS
MOAXO0JIOB K OTOOpY M CTPYKTYPUPOBAHHMIO €r0 COACpKaHHs, MPEACTABICHHOTO B JTaHHOU
MporpaMme.

Ot60p conepxanusi yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KyJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM 00YdarolIuecs JOJKHBI
OCBOWTH 3HAHUS U YMEHHs], 3HAUMMbIe Ui (JOPMUPOBAHUS OOIMIEH KyIbTYPHI, OMpPEIEISIONINe
a/JIecKBaTHOE TIOBEJICHHE 4YellOBEKa B OKpYXalolleil MpHpOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MpakTH4ecKou nesTenbHocTH. Ocoboe MECTo B ATOW cucTeMe 3HAHUN
3aHMMAIOT DJJEMEHTBHl COJCP)KAHUS, KOTOphIE CIy)KaT OCHOBOM s (QOpMHUpPOBaHUS
MPEJICTAaBICHUA O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTMHE MHpa W I[EHHOCTHBIX
OpHUEHTAIHIX JTHYHOCTH, CIOCOOCTBYIONINX T'YMaHU3AIMK OMOJIOTMYECKOT0 00pa3oBaHMs.

CTpyKkTypupOBaHUE COJIEpKaHUsI yUeOHOTO MaTepruaia B MPOrpaMMe OCYIIECTBICHO C YIETOM
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MPUOPUTETHOTO 3HAUCHUS 3HAHWA 00 OTIMYHTEIHHBIX OCOOCHHOCTSX JKMBOW MPUPOIBI, O €&
YPOBHEBOU OpraHU3allMy U IBOJIIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE Y4eOHOI0o mpeamera
«buosorus» BbIACIEHBI CIEAYIOLIME COAepKaTeabHble JIMHUM: «buosorus kak Hayka. MeTo bt
Hay4HOTOo mo3HaHUs», «KieTka kak Omosiorudeckas cucteMay, «OpraHu3M Kak OMOJIOTHYECKast
cucrema», «CucreMa ¥ MHOTooOpasue OpraHMYecKOro MUpPa», «IBOJIIOLUS KUBOU HPUPOIBI»,
«IKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

HEJIN U 3AJAYU YYEBHOI'O TPEIMETA «BHOJIOI' 51

Lenp w3ydenus ydeOHoro mpemmera «bwonorwsi» Ha 0a30BOM ypOBHE — OBJAJCHUE
O0OyJaIONIUMUCST 3HAHUSAMU O CTPYKTYPHO-(DYHKITMOHAILHOW OpPraHW3aIlliU JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUN MUCIIOJIb30BaTh 9T 3HAHMS ISl TPAMOTHBIX JICUCTBUMN B
OTHOIICHUH OOBEKTOB KUBON TIPUPOJIBI U PEIICHUS Pa3INIHBIX KU3HEHHBIX TIPOOJIEM.

Joctiwxenne unenu wu3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM  ypoBHE
o0ecreunBaeTcst pelIeHueM CIEAYIOIINX 3a0ay.

e O0CBOCHHE OOYYAIONIMMUCS CHUCTEMBI 3HAHUH O OWOJIOTHMYECKUX TEOPHUAX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBUiiaX, CIyXKalluX OCHOBOW  JIIs
(hopMHpOBaHMS TPEJICTABIICHUA O €CTECTBEHHO-HAYYHOW KApTHHE MHpPa, O METOJax
HAYYHOTO TO3HAHUS; CTPOSHHH, MHOTOOOPa3HH W OCOOCHHOCTSX JKHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPraHW3AIlNH; BBIAAFONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICJIOBAaHHSX B
OHOJIOT U,

e (opmupoBanue y 00ydJarOmUXCsS MO3HABATEIBHBIX, MHTEIUICKTYAIBHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpoIlecce aHaau3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMHM Hay4YHBIX
B3IJISJIOB, UM U MOJIXO0J0B K U3yYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

e CTaHOBJICHHE Yy oOOydJarmuxcs oOmeld KylmbTypbl, (YHKIMOHAJIBLHON T'PaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLIECHUBAThH SIBJICHUS OKPY>KAIOIIETO MUPA KUBOM MTPUPOIbI
Ha OCHOBAHUH 3HAHUI U OMbITA, MOTYYEHHBIX IPU U3YYEHUH OUOJIOTHH;

e (GopMHupoBaHHE y OOYYAIONIMXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHWUH B IPAKTUYECKOHN JAEATEIbHOCTH YeJI0BEeKa, Pa3BUTUN COBPEMEHHBIX MEIULIUHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHI;

e BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH MO3HAHMS UYEJIOBEKOM XUBOU MPUPOIHIL,
HEO0OXOIMMOCTH OEpEeKHOTO OTHOILIEHUS K HeW, COOMIOACHMS] STHYECKMX HOPM IpH
MIPOBEJICHUN OUOJIOTUYECKUX UCCIIEI0OBAaHUM;

e 0CO3HAHHE IICHHOCTU OMOJOTHYECKHX 3HAHWM JJIS MOBBIIIECHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

e TIpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUH B MOBCEIHEBHOW JKWU3HU Ui OIICHKU
MOCJIEJICTBUI CBOEH JIESTEIILHOCTH 110 OTHOUICHHIO K OKPYXaIoIIeH cpenie, COOCTBEHHOMY
3I0pOBbIO; 000CHOBaHME U COOIIOACHNE Mep MPOPHUIAKTUKH 3a00IeBaHHIA.

MECTO YYEBHOT' O IPEJIMETA «bHOJIOI'US1» B YHEBHOM IIJIAHE

B cucreme cpennero ooOmero oOpazoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABNI€TCS  00s3aTeNIbHBIM ~ Y4E€OHBIM  INPEIMETOM, BXOJSIIMM B  COCTaB  MPEIMETHOM
oOpa3oBatenbHON 06sacTu «EcTecTBEHHBIE HAYKW». YUEOHBIM IUIAHOM Ha €€ U3y4yeHHEe OTBEJICHO
68 yueOHbIX yacoB, o 1 yacy B Hezemto B 10 u 11 knaccax cootBeTcTBeHHO. [IpeaycMoTpeHHbIN
IIPU 3TOM Pe3epB CBOOOIHOTO Y4eOHOTO BpEMEHH PEKOMEHIYEeTCs MCII0Ib30BaTh [UIsl TIOBTOPEHUS
U 3aKpeIieHus MaTepuana, a Takke pedaexcuu.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «bBHOJIOT'USD»
Cornmacho @®I'OC COO, ycraHaBnuBalOTCSI TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomuiero oOpa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
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MMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType NMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS mpeaMera «bHONorus» BBIIEICHBI
CJIEIYIOIINE COCTABIISIOIINE:

0co3HaHue OOYYAIOIIMMUCS POCCHUICKON TI'paKJAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMO-OTIPE/ICIICHUIO;

Hanuyue momueayuu X 00ydeHuIo ONoJIoTHY;

UeleHanpasienHoe pa3eumue BHYTPEHHHUX YOCKICHHH JIMYHOCTH HA OCHOBE KIIFOYEBBIX
[IEHHOCTEN U UCTOPUUECKHUX TPAJAULINKI pa3BUTHS OMOJIOTHUYECKOTO 3HAHNUS,

20MOBHOCMb U CROCOOHOCMBb OO0YYAIONTUXCSI PYKOBOJCTBOBATHCS B CBOEU JIE€ATEITHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, IPUCYIITUMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHus;

Hanuuue 3IKOJIOTHYECKOr0 HPAGOCOZHAHUA, CHROCOOHOCMU CTaBUTh LENN W CTPOUTH
KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yabTaThl OCBOCHHUS MpeaMeTa «bruosiorusy T0CTUTaloTCs B €IMHCTBE YIEOHOM
U BOCTIHTATEIbHOW JIEATETPHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMH POCCHHUCKUMH
COITMOKYJIBTYPHBIMH, HCTOPUICCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHITHIMHA B
o01ecTBe TpaBUIaMH W HOPMaMH TOBEJIEHHUS M CIOCOOCTBYIOT MpoIlleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY W TPABOTOPSIKY, YETOBEKY TPyJa U CTApIIEMy MMOKOJEHUIO, B3aUMHOTO
YBOXEHUS, OCEPEeKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACIEIUI0 W  TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIMYyHOCTHBIE pe3yNbTaThl OCBOEHMs YydeOHOro mnpenmera «buonorus» IOKHBI OTpa)XkaThb
TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UITUECH JTMYHOCTH, CUCTEMON IICHHOCTHBIX OPHUEHTAINN, TIO3UTUBHBIX BHYTPEHHUX YOCKICHHM,
COOTBETCTBYIOIIMX TPAJIUIIMOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIIIECTBA, PACIIUPEHUE KU3HEHHOTO
OTIbITA U OTIbITA JIEATEIHHOCTU B MPOIECCE peaM3allii OCHOBHBIX HAIPaBJICHUIN BOCIUTATEIbHOMN
NESTEIbHOCTH, B TOM YHCIIE B YaCTH:

1. I'pasicoanckozo eocnumanus

e chopMUPOBAHHOCTh TPAXJAHCKOW TO3MLIMHM OOydarolerocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 4JIeHa POCCHICKOTO OOIIECTBA;

e O0CO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOH AESITETLHOCTHU MPHU CO3JaHUH YU€OHBIX IPOEKTOB,
pelmieHnd y4yeOHBIX W TO3HABATEIbHBIX  3a7ay, BBIMOJIHEHUH OHOJOTHYECKHX
IKCIIEPUMEHTOB;

e CIOCOOHOCTH OMNpEAENSATh COOCTBEHHYIO IO3MIIMIO MO OTHOIICHHIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

e VyMEHHME YYMTHIBaTh B CBOMX JCHCTBHSIX HEOOXOIMUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOJH C pa3HBIMH YOSKICHUSMH, KYyJIbTYPHBIMU LEHHOCTSIMU U
COLIMAJIbHBIM MOJIOKEHUEM;

e TOTOBHOCTh K COTPYAHMYECTBY B TMPOIIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATENbHBIX M HCCIENI0BATENIbCKUX 3314, YBAXUTEIbHOE OTHOLIEHHWE K MHEHHIO
OTITMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPKAHUS;

e TOTOBHOCTh K TYMaHUTApHOU M BOJIOHTEPCKOM JEATEIbHOCTH.

2. Hampuomuuecxozo 60CRUMAHUA .
o C(bOpMHpOBaHHOCTB pOCCHf/'ICKOﬁ Fpa)i(llaHCKOﬁ UACHTUYHOCTH, MMIATPUOTU3MA, YBAKCHUS
K CBOEMY Hapoay, 4yBCTBA OTBCTCTBCHHOCTHU IICPC/ POﬂHHOﬁ, ropaocTu 3a CBOI Kpaﬁ,
CBOIO PO,Z[I/IHy, CBOM SI3BIK H KYJIbTYpY, MNPOIIJIOC W HACTOAIICC MHOTIOHAIIMOHAJIBHOI'O
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Hapoja Poccun;

IIEHHOCTHOE OTHOLICHWE K IPUPOJHOMY HACIEAUI0O U IIAMATHUKAM IIPUPOIEI;
JNOCTHKEHHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHMCKHX YUYEHBIX B CTAHOBJICHHEC W Pa3BUTHE
6I/IOJIOFI/II/I, IIOHMMAaHHEe 3HadyeHWs OMOJIOrWM B IIO3HAHUU 3aKOHOB npupoanl, B KHU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIeCTBa;

uaeHas YOeKIEHHOCTh, TOTOBHOCTh K CiyxeHHo OTedecTBY H €ro 3aliure,
OTBETCTBEHHOCTbH 3a €ro CyAbOYy.

3. ﬂyxosuo-upaecm 6ECHHO020 60CRUMAHUAL.

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMTOBEICHMUS;

CrOCOOHOCTH OILIEHUBATh CUTYAIlMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM pOJUTENSM, CO3JAHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO MNPUHATHUS LIEHHOCTEH CEMEWHOW KU3HU B COOTBETCTBUM C TPAAUIUAMHU
HapojaoB Poccun.

4. Icmemuuecko2o 6ocnumanus.

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHMMAaHHE SMOLIMOHAIBHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQKEHHMIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIAThH
Ka4yecTBa TBOPYECKOH JIMUHOCTH.

5. Duzuueckozo eocnumanusn.

MMOHMMAaHHE W pPealn3alus 3J0pOBOro U 0€30MacHOro o0pa3a KU3HH (3I0pOBOE NMUTAHUE,
COOJIFO/ICHHE TUTHEHUYECKUX IMPAaBHJI W HOPM, COATaHCHUPOBAHHBIN PEXHUM 3aHATHN U
OT/AbIXa, peryiaspHas (u3ndecKkas aKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXHUYECKOMY 370POBBIO;
MOHMMaHUE [EHHOCTH MPAaBWJI HWHIAMBHUIYAIILHOTO W KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHME IOCIIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIUCK (YHOTPEOICHUS AIKOTOJIS,
HapKOTUKOB, KYPEHHS).

6. Tpyooeozo éocnumanus:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K  AQKTUBHOM  JESITENBHOCTH  TEXHOJIOTMYECKONM W COLHMAIbHOMN
HaIMpPaBJICHHOCTH, CIOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATH M CaAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JESTEIIbHOCTD;

MHTEpEC K pa3au4HbIM chepam mpodeccnoHalbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oydymieil mpodeccun M pearn30BhIBATH COOCTBEHHBIE KU3HEHHBIE
TUJTaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUU BCEi
KU3HU.

7. JKo102uUeCcK020 60CRUMANHUA .

9KOJIOTHYECKH 11€7IECO00pa3HOE OTHOIICHUE K MPUPOJIEC KaK UCTOYHUKY )KH3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTUYECKOW KYIbTYpBI: MPUOOPETCHHE OMbITa TMIJIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MO>KHBIX MOCIIEICTBUN JIsl OKPYKAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKHUX MPOOIeM U MyTei UX pelIcHHs;
CIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaeMble MPU U3YUCHUN OUOJIOTHU 3HAHUS U yMEHUS
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OpU pEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOIOTIOIH30BAHUEM
(cobmroenne mpaBuII HOBECHUS B IPUPOJIE, HATIPABICHHBIX HA COXPAHEHUE PAaBHOBECHUS
B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, OUoChephl);

AaKTUBHOE HEINpPUATHE ACUCTBUM, NMPUHOCALIUX Bpel OKpY)KaolleHd NPUPOJHOU cpene,
yMEHHE IIPOrHO3UPOBATH HeOJIaronpusTHhIE IKOJIOTUYECKUE HOCJIE/ICTBUS
NpEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALIATh UX;

HaJIM4ue PAa3BUTOrO SKOJIOIMYECKOTO MBILIUIEHUS, IKOJIOTUYECKOW KYNbTYpbI, OIBITA
JESITEIbBHOCTH JKOJIOTMYECKON HANpaBICHHOCTH, YMEHUsS PYKOBOJCTBOBATbCSI HMHU B
[103HABATEIbHONM, KOMMYHUKATUBHON U COL[MAJIbHOM MPAKTUKE, TOTOBHOCTH K YYacCTHIO B
MIPaKTUYECKON JeSITENbHOCTH SKOJIOTHYECKOI HAIIPaBIEHHOCTH.

8. l[ermocmu HAYYHO020 RO3HAHUA .

C(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOUIECTBEHHOW TPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTe KYIBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEX]Ty JTFOJIbMH | TTO3HAHUS MHPA;

MOHMMaHHe crenu(uK OHOJIOTUU KaK HayKH, OCO3HaHHE €€ poiu B (POPMHUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIIICHHUS, CO3JAaHWM IEJOCTHOTO IPEICTABICHUS 00
OKpYyXKaroleM MHpe Kak O €IUHCTBE NPUPOJBI, YeJIOBeKa M OOIIeCTBa, B MO3HAHWUU
MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHWH TpoOJeM COXpaHeHHS IPHPOJTHOTO
paBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ul COBPEMEHHON IIMBUJIM3ALMM: 0OECIIeYeHUs
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUA IEPCHEKTUBHBIX OHOTEXHOJOTHH,
CIOCOOHBIX peIllaTh PECYpCHble MPOOJIIEMBbl Pa3BUTHs YEJIOBEUECTBA; IMOMCKA IyTeH
BBIXOJIa U3 TJOOANBHBIX SKOJOTMYECKMX MpoOiaeM u olecmeueHHsl Iepexoja K
YCTOMUMBOMY pa3BUTHUIO, PAIMOHAJIBHOMY HCIOJIb30BAHUIO IPHUPOJHBIX PECYPCOB MU
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HM;

3aMHTEPECOBAHHOCTD B MOJIYYE€HUH OMOJIOTMYECKUX 3HAHUI B LIEJSX MOBBILICHUS 00LIEH
KYJIBTYpBbl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH KaK COCTaBHOM 4acTH (YHKIMOHAIbHOMN
IpaMOTHOCTH o0ydaromuxcs, popMupyemMoit Ipu U3y4eHuu OUoJIoTuy;

[IOHUMaHHE CYIIHOCTM METOJOB II03HAHMS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTh MCHOJIB30BATh IOJy4aeMble 3HAHUS Ul aHaIu3a U OOBSACHEHUS SBJICHHUH
OKPY’KaIOIIEro MUpa U MPOUCXOSIMX B HEM M3MEHEHUI; yMEHUE JiesaTh 000CHOBAaHHbIE
3aKJIIOYEHUS] Ha OCHOBE HAy4HbIX (PAaKTOB M MMEIOIIUXCS JAQHHBIX C ILIENbIO0 MOJY4YEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS MAJS PELIeHUs
po0JieM B pealibHbIX KU3HEHHBIX CUTYaLUsX;

0CO3HAHME LIEHHOCTHU HAYYHOM NEeSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IIPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESTEIbHOCTh MHINBUYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TOJYYE€HHIO HOBBIX 3HaHMH MO OMOJOTMM B COOTBETCTBHUU C >KU3HEHHBIMU
NOTPEOHOCTSMH.

B mporiecce MOCTHKEHUSI JIMYHOCTHBIX PE3YNIbTaTOB OCBOEHHUS OOYYaIOIIUMUCS MPOTPaMMBI
cpeaHero obmero o6OpazoBaHMs Yy OOYyYaroIIUXCS COBEPILICHCTBYETCS IMOUUOHAbHDLIL
uHmeneKm, peanoararomuii chopMUpPOBAHHOCTD:

CAMOCO3HAHUSA, 6KNI0YUAIOWE20 CNOCOOHOCIb NOHUMAMb CE0€E IMOYUOHAILHOE COCMOSHUE,
8UOEeNMb HANPAGIEHUS PA36UMUSL COOCMBEHHOU IMOYUOHATbHOU chepbl, Oblmb Y8epeHHbIM
6 cebe;

camopeyiuposanuis, BKIIOUAIOUE20 CAMOKOHMPOIb, VMeHue NPUHUMAMD
OMBEMCMBEHHOCMb 34 CB0E  NOBeOeHUe, CNOCOOHOCMb — A0AnmMupo8amvbCs K
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IMOYUOHATILHBIM USMEHEHUAM U NPOABTIAMb 2UOKOCHb, OblMb OMKPLIMbIM HOBOMY;

e GHYmMpeHHel MOMU8ayuu, GKI04aowelt. cmpemienue K OOCMUNICEHUI0 Yeau U ycnexy,
ONMUMUZM, UHUYUAMUBHOCb, YMEHUE O0eliCB8O08AMb, UCX005L U3 CBOUX BO3MONCHOCMENL,

e oMnamuu, éxkmOUAOUeti cnOCOOHOCMb NOHUMAMb IMOYUOHAILHOE COCMOAHUE OPYIUX,
VUUMbI8AMb €20 NpU OCYWECmEIeHUU KOMMYHUKAYUU, CHOCOOHOCMb K COYYECMBUIO U
CconepetCUsaHuIo;

®  COYUATLHBIX HABLIKOS, BKIIOUAIOUUX CNOCOOHOCIb 8bICIPAUBATNL OMHOULEHUSL C OPYeUMU
JH00bMU, 3a00MUMbCS, NPOAGIAMb UHMeEPeC U pa3peuams KOHQIUKMDbL.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaThl 0CBOECHHUS yueOHOTO TipeaMmeTa «buonorusy exnrouarom:

e 3HauuMbIe 17151 OPMUPOBAHUSI MUPOBO33PEHUS O0YHAOIINXCSI MEKIMCIUTLTMHAPHBIC
(MexTpeMeTHbIE) OOIIeHAYYHBIE TOHSATHS, OTPAXKAIOUIUE IEJOCTHOCTh HAYYHOU
KapTUHBI MHUpPa M CIEUU(PUKY METOJOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHS, SIBJICHHE, MPOIECC, CUCTEMA, HAyYHbIN (DaKT, TPUHIIHII,
TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHs, UCCIICOBAaHNE, HAOIIOJCHUE, H3MEPEHHE,
SKCIIEPUMEHT U Jp.);

e yHUBEpCalbHbIE  yueOHble JeHCTBUsS  (TIO3HABaTeIbHbIE, KOMMYHHUKATHBHBIC,
perynaTuBHble), obecneunBaromue GopMUpoBaHre (PYHKIIMOHAIBHON IPAMOTHOCTH U
COIMATTBHOM KOMITETCHIIMH 00YJArOIINXCsI; CIIOCOOHOCTh 00YJarOIINXCS UCTIOTB30BaTh
OCBOEHHBIC MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAIbHBIC
ydeOHbIe ICUCTBHUS B MIO3HABATEIILHOM U COIMATBLHOM MPaKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOCHUS IPOTPaMMbl CPEHETO 00111ero 00pa3oBaHUsl JOIKHbI
OTpaxarb:

Osnadenue yHugsepcantbHvlMu YUeOHbIMU ROZHABAM ETbHBIMU OCTLCHBUAMU .
1) 6aszoevie nozuueckue oelicmeusn:

e CaMOCTOATENBHO (HOPMYIHPOBATh M AKTyaIM3HPOBATh TMPOOJIEMY, paccMaTpuUBaTh e
BCECTOPOHHE;

e WUCIOJB30BaTh INPU OCBOCHHHM 3HAHWHA NPUEMBI JIOTHYECKOTO MBINUICHUs (aHAJU3a,
CUHTE3a, CpaBHEHUS, KiIaccupuKauu, 0000IIeHHs ), paCKPBIBATh CMBICII OMOJOTHYECKUX
MOHATUH (BBLACIATh WX XapaKTepHbIE TPU3HAKU, YCTAHABIMBATH CBS3H C JAPYIHMHU
TIOHSATHSIMH )

e OINpEAeIsATh eI JCATCIILHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPHH HMX JTOCTHXKCHUS,
COOTHOCHTB PE3YJIbTAThl ICATEILHOCTH C MOCTABICHHBIMU IICIISIMH;

e UCIOJb30BaTh OHOJIOTMYECKUE TOHATUS ISl OObSCHEHHsS (AaKTOB W SIBJICHUUN JKHUBOM
TIPUPO/IBL;

e CTPOWTH JIOTMYECKHE pacCyXJeHHUS (MHIYKTUBHBIC, JCAYKTHBHbBIC, [0 aHAJOTHN),
BBISBJIAITh  3aKOHOMEPHOCTH M TPOTUBOPEYHS B PAacCMaTPUBAEMbIX  SIBIICHHSIX,
(hopMynHupOoBaTh BHIBOABI U 3aKIIOYCHHUS,

e TPUMEHSTH CXEMHO-MOJIENbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHWH B M3y4aeMbIX OHMOJOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUM Pa3HOTO
poJia, BBISIBICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

e pazpabaThIBaTh IJIAH PEIICHUS TPOOIEMBI ¢ YIETOM aHANIM3a UMEIOIUXCS MaTepUaTbHBIX
Y HEMaTepUaJbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IIENISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;

e KOOPJIMHUPOBATH M BBIMIOJHATE pPabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
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¢ Pa3BHBATb KPCATHUBHOC MBIIMIJICHUC ITPHU PCHICHUHN JKU3HCHHBIX HpO6J1€M;

2) 6azoevle uccneoosamesibCKue 0elucmeus.

e BJIaJICTh HABbIKAMUN y‘-Ie6HO'I/ICCHeI[OBaT€HBCKOI7I )41 HpOCKTHOﬁ JACATCIIbHOCTHU, HABbIKAMU
paspenienus npobaem; 00JaaaTh CIOCOOHOCTBIO U TOTOBHOCTBIO K CaAMOCTOSATEILHOMY
IIOUCKY MCTOHOB PCHICHUA HNPAKTUYCCKUX 3aJiad, IMPUMCHCHHUIO PA3JIMYHBIX METOI0B
MO3HAHUA;

e MHCIIOJIb30BaThb PA3JIMYHBIC BHUJALI ACATCIBHOCTU IIO ITOJYYCHHWIO HOBOI'O 3HAHUA, C€Iro
MHTEPIPETAIHNH, TTPEOOPa30BAHUIO U TIPUMEHEHHUIO B YUCOHBIX CHTYalHUsAX, B TOM YHCIIE
IIPHU CO3JIaHUH YUYE€OHBIX U COLMANIbHBIX IPOEKTOB;

e (GopMHUPOBATH HAYYHBIN THIT MBIIIJICHUS], BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMHU
IIOHATHUAMU U METOJaMMU,

e CTaBHUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4Ml B O0OPa30BATEIIEHOUM JEATEITHBHOCTH H
JKU3HCHHBIX CUTYyallHAX,

e BbBIABJIATL HNPUYMHHO-CICACTBCHHBIC CBSA3M W aAKTyaJIU3UPOBATh 3aJady, BBIABUIAThb
TUIIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHThI JJIs JOKA3aTelbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh IIapaMeTPhl U KPUTEPUU PEIICHMUS;

e AHAJIM3UPOBATH IIOJIYYCHHBIE B XOJI€ PCHICHUS 3aJa4d Pe3YJbTaThl, KPUTHYCCKU
OLCHUBATb UX NJOCTOBCPHOCTH, IIPOTHO3UPOBATHL U3MCHCHUC B HOBEIX YCIIOBHAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
OCYIIECTBIIATE IIEJICHANPABICHHBIH MOWCK TEPEeHOCca CPEJCTB M CIOCOOOB JICHCTBHUS B
poheCCHOHANBHYIO CPEY;

e yMETh TIEPEHOCHUTh 3HAHHWS B TIO3HABATEIFHYIO W  MPAKTHYECKYI0  00JacTh
KHU3HEIEATCILHOCTH;

e yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTEH;

e BBIBUTaTh HOBBIC WJEH, NpEJIaraTh OPUTHHAIBHBIC TMOJXOABI W PEUICHHS, CTaBUThH
poOJIeMBI ¥ 3a/1a9H, JOTYCKAIOIINE alIbTEPHATHBHBIC PEIICHHS,

3) Oeiicmeusn no pabome c ungopmayuei:

e OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMaImu (Tekcre y4eOHOTO mocolwus,
HAay4YHO-TIOMYJISIPHOM  JIUTEpaTrype, OWOJIOTMYECKUX CJIOBApSX U  CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHAIM3UpOBaTh HHGOPMAITUIO PA3IUYHBIX
BUJIOB U (OpM TMpeAcCTaBleHUs, KPUTHUUYECKU OIEHUBAaTh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUYUBOCTD;

e (opmynupoBaTh 3ampochl U MPUMEHSATH pa3IUYHbIE METOJbl MPU IMOUCKE U OTOOpe
Oouonoruueckoi nHGopMaIun, He0OOXOIUMOM TS BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

e MpuOOpETaTh OMBIT UCIOIH30BAHUSI WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

e CaMOCTOATEJBHO BBHIOMpATh ONTHUMAIBbHYIO (OpPMY MPEACTaBICHUS OHUOIOTHYECKOMN
uHpopmanuu (cxemsl, rpaduKy, TuarpaMMbl, TaOIUIIbI, PUCYHKH H JIP.);

e CIIOJBb30BAaTh HAy4yHBI fA3BIK B KadyecTBE CpeACTBa Mpu paboTe ¢ OMOJIOrHYecKOi
uHdopmanuen: MPUMEHATh XUMHUYEcKHe, (U3MYECKue M MaTeMaTHUeCKhe 3HAKU U
CUMBOJIBI, (popMyIibl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOJIB30BaTh U MPeoOpa3oBhIBATh
3HaKOBO-CUMBOJINYECKUE CPECTBA HATIISITHOCTH;

e BIAJCTh HABBIKAMH pACO3HABaHWsI U 3alUThl HH(OpManuu, WHGOPMAITMOHHOMN
0€3011aCHOCTH JIMYHOCTH.

Osnadenue yHugepcaibHbIMU KOMMYHUKAMUGHBIMU OCLICHGUAMUL:
1) oowenue:
e OCYIIECTBIATh KOMMYHHKAIIUH BO BeeX cepax KHU3HH; aKTHBHO y4acTBOBAThH B JHAJIOTE
WIH JUCKYCCHH TI0 CYIIECTBY OOCY)XaaeMo# Tembl (YMEHHE 3a7aBaTh BOIPOCHI,
BBICKa3bIBAaTh CYXKJICHHsI OTHOCHUTEIBHO BBIMOJHEHUS MpeJlaracMoi 3aa4yu, YYUThIBATh
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MHTEPECHI U COTJIACOBAHHOCTD MO3ULIUN APYIUX YUaCTHUKOB JUAJIOTa WK JUCKYCCUN);
pacrio3HaBaTh HeBepOaJbHbIC CpeACTBa OOIICHHUS, MOHUMATh 3HAYCHUE COIHMAJIBHBIX
3HAKOB, MPCAIIOCBUIOK BO3HHWKHOBCHUA KOH(bHI/IKTHBIX CHTyaHHﬁ; YMCTh CMATYATb
KOH()IMKTBI ¥ BECTH TIEPETOBOPHI;

BJIAZICTh PA3JIMYHBIMU crocobamu 06HI€HI/I$I u B3aHMOHeﬁCTBHﬂ; INOHUMATb HaAMCPCHUA
JPYTUX JIIO/EH, MPOSIBISITh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY U B KOPPEKTHOM
dbopme hopmyIpoBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

2) coemecmuasn 0esmenbHoCmsp.

MMOHUMAaTh U UCNOJb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHAWBUIYaIbHOU pabOTHI Mpu
perieHun OMOJIOTHYECKON TpoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH TPUMEHEHUS
IPYNIOBLIX (POPM B3aUMOIEHCTBUS IPU pellIeHNU YueOHOH 3a1aun;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEN KaKJI0TO WICHA KOJIJIEKTHBA;

MPUHUMATh 1e€Jb COBMECTHOH JeATEIbHOCTH, OPraHM30BBIBATH W KOOPAMHHPOBATH
JIEUCTBUSA MO €€ JOCTHXKEHUIO: COCTABIISITH IIJIaH JIEUCTBUM, PACIIPENETATh POIU C YUIETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M BKJIAJa KaKJIOTO YJYaCTHMKA KOMaHIbl B OOIIUI
pe3yabpTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBbIE MPOEKTHI, OIIEHUBATh WJEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEICHWE B Pa3IUYHBIX CHUTYalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

Osnaodenue yHugepcatbHolMu PecyiamueHbIMU OCICMBUAMU .

1) camoopzanuzauusn:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABICHUSA MPOOJIEM M HUX pPELICHHs B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBbIE U CMBICIIOBBIC YCTAHOBKHU B CBOUX
JEUCTBUAX M MOCTYNKAaX [0 OTHOLIEHHIO K >KMBOH NPHUPOJE, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPY)KAIOLIHX;

CaMOCTOSTEJIBHO OCYILIECTBIIATh [103HABATEIbHYIO JEATEIBHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh U (POPMYIUPOBaTh COOCTBEHHbIE 3a/Ja4d B 0OPa30BaTENILHOW AEATENBHOCTU U
AKHU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTABJIATH IUIaH PELICHUs IPOOIeMbl ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4€OHOTr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3PYAULIMHU B Pa3HbIX 00JIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYIbTYPHBIH YPOBEHB;

2) camoKonmponw.

AaBaTb OLICHKY HOBBIM CHUTyallUSAM, BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTb, OUCHHUBATH
COOTBCTCTBUC PE3YJIbTATOB LECIISAM;

BJaJIeTh HaBbIKaMH II03HABATEIbLHOM pC(I)J'ICKCI/II/I KaK O0CO3HaHUsA COBCPITACMBbIX JencTBUi
U MBICJIMTCIIBHBIX MPOHCCCOB, UX PE3YJIIbTATOB U OCHOBaHHﬁ; HCIIOJB30BaTh HpI/IéMBI
pe(bHeKCI/II/I UL OICHKU CUTyalluu, BBI60pa BCPHOTI'O PCIICHUA,

YMCThb OICHUBATL PUCKU U CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
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e IIPUHMMAThb MOTHMBBI U apIYMEHTHI APYTHUX IIPU AHAJIU3E PE3YIbTATOB IEATEIbHOCTH;

3) npunamue ceds u opyzux:
e [IPUHHUMATH CC65I, IIOHHUMasA CBOM HEAOCTATKH U NOCTOHMHCTBA,
e IIPUHHUMATH MOTHUBEI X apI'yMEHTHI APYIUX IIPU aHAIIN3€ PE3YJILTATOB IEATEIBHOCTH;
e IIPHU3HABATH CBOE MPABO U MPABO JAPYrHX Ha OMINOKH;
e pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIIOBEKA.

HNPEIMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl ocBoeHHs nporpaMmbl COO mo Ouosoruu Ha 0a30BOM YpOBHE
BKITIOYAOT CIieI(HUecKre Uit y4eOHOoTro npenmera «buonorusy HaydHble 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATEIBHOCTH TI0 TOJyYCHHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWN B Pa3NIUYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B PEATBbHBIX )KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C OMOJIOTHEH.

IIpenmeTHble pe3yabTaThl 0CBOeHUs1 y4eOHOro npeamera «buosorus» B 10 kiacce Ha
0a30BOM YpPOBHe [10JI’KHbI OTPAXKATH:

1) chopMHPOBAHHOCTH 3HAHWKA O MECTE M POJM OHOJOTMH B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (D)OPMHPOBAHHHM COBPEMEHHOUN €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa W
HAyYHOTO MHPOBO33PEHHUS; O BKIIAJIE POCCUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OnoJIoTHH; PYHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA JJTs PEIICHUS )KH3HESHHBIX 3a/1a4;

2) yMeHHUe pacKphIBaTh COJCpKaHUE OMOJIOTHYCCKUX TEPMHHOB WM TOHSTHMU: JKU3Hb, KJIETKA,
opraHu3M; MeTaboi3M (0OMEH BEIIECTB U MPEBPaIleHUE SHEPTHH ), TOME0CTa3 (CaMOPETYIISIus),
YpOBHEBas ~ OpraHu3alus  JKUBBIX  CHCTEM, CaMOBOCIPOM3BEACHHE  (PETpOIyKIIHS),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

3) yMeHue wu3aratb OWOJIOTHYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTaI[HOHHAs,
LEHTpalbHAsT J0rMa MOJIEKYyIsipHOW Owmosorum), 3akoHbl (I. Mennens, T. Moprauna, H. W.
BasusoBa) u yuenus (o meHTpax MHOT0oOpa3usi ¥ MPOUCXOXKICHUS KyIbTypHBIX pacTeHuit H. U.
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

4) ymeHue BIIaIeTh METOJAMU HayYHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOIEHHE U OMTUCAHUE KHUBBIX
CHCTEM, IPOLECCOB M SBIICHHUI; OpraHu3alusi U MpPOBEACHHE OUOJOTHYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHHE THUIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXKJIY HCCIEAYeMbIMU BEIMYMHAMU,
00BsICHEHUE MOJYYEHHBIX PE3yJIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHITUN, TEOPHH U 3aKOHOB;
YMEHHE JeJIaTh BIBO/Ibl HA OCHOBAHHUHU MOJYYEHHBIX PE3yJIbTaTOB;

5) yMeHHe BBIICIATH CYIIECTBEHHBIC MPU3HAKK BHPYCOB, KICTOK MPOKAPHOT U DYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB; 0COOEHHOCTHU MPOIIECCOB: 0OMEHA BEIIECTB U
MIPEeBpPAIEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MIACTUYECKOIO0 M IHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, PA3MHOKEHHUS, UHAUBUAYATbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

6) yMeHHEe NMPHUMEHATH IMOJIyY€HHbIC 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX IMPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MPAKTUYECKUX PElIeHUI B TTOBCETHEBHOM KU3HHU C LIEIbI0 00ecTeUeHUs
0€30IaCHOCTH CBOErO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJEHHUS HOpPM
IPaMOTHOTO TOBEJCHHSI B OKpYKalollel MpUPOJHON cpeae; MOHMMaHHE HEoOXOTUMOCTH
WCIOJIb30BAHUS JTOCTHKEHHUN COBPEMEHHOW OMONOTMHM U OMOTEXHOJOTHH MJS PalrdOHAIBHOTO
MIPUPOIOTIOIL30BAHUS;

7) yMeHue pemiaTh SJEMEHTapHble TEHETHYEeCKHe 3aJaud Ha MOHO- M JUTHOpHIHOE
CKpeIllMBaHUe, CIETNIEHHOE HACJIeI0BaHUE; COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIUBAHUS
JUIS TIpeICKa3aHusl Hacle0OBaHUS TPU3HAKOB Yy OPraHU3MOB;

8) yMmeHHe BBITIONHATH JaOOpaTOpHBIE U MpakTUYeckue paboThl, cOOMOIaTh MpaBUia MPH
paboTe ¢ yueOHbIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

9) yMeHue KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH WHOOPMALUIO OHOJIOTHYECKOTO
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COJIepKaHus, BKIIOYAIOLTYIO IICEBJOHAYYHbBIE 3HAHUS U3 pa3anyHbIX HcTouHuKoB (CMU, Hay4HO-
MOTMYJISIPHbIE MAaTepHajbl); 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHWA B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;

10) ymeHue co3aaBaTh COOCTBCHHBbIC NHMCHMEHHBIC M YCTHBIC COOOIICHUS, 0000IIas
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.

IIpeameTHble pe3yabTaThl 0CBOeHUs yueOHoro npeamera «buosorusi» B 11 kiacce Ha
0230BOM YpPOBHE J0JI’KHbI OTPAXKATh:

1) chopMHPOBAHHOCTH 3HAHWW O MECTE M POJM OHOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
Hay4yHOTO MUPOBO33PEHHUS; O BKJIA/I€ POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
01o0rNM; QYHKINOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIsl PEeLIEeHUS )KU3HEHHBIX 3a/1a4;

2) yMeHue pacKpbliBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATHI: BUJ, TOMYJISAIMS,
reHo(oHJ, SBOJIONMS, JBHXKYIIME CHUJIbl ((aKTOpbl) SBOJIOLHUH, MPUCIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, OKOJOTHMYecKue (aKTOpbl, HKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PeyIICHTHI, 11NN MTUTAaHUs, YKOJOTHIECKas TupamMuIa, OuoreomeHos, onocdepa;

3) yMmeHue wuznaratb OHOJOTHYEecCKHe Teopuu (dBotouuoHHas Teopuss Y. JlapBuHa,
CHUHTETHUYECKAs TEOPHS SBOJIONNH), 3aKOHBI U 3aKOHOMEPHOCTH (3apopiiieBoro cxoacTtea K. M.
bapa, uepenoBanus riaBHbBIX HampaBieHud u mytei sBomounu A. H. CeBeprioBa, ydeHus o
ounocdepe B. 1. Bepraackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

4) yMeHue BIIAICTh METOJAMH HAYIHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE 1 OTIMCAHKE KUBBIX
CHCTEM, IPOLIECCOB M SIBJIICHUI; OpraHu3alusi ¥ IpOBEACHUE OMOJOTHYECKOTo SKCIEPUMEHTa,
BBIIBIDKEHHE THUIIOTE3bl; BBISBICHUE 3aBHCUMOCTH MEXKAY HCCIEAYyeMbIMU BEIUYUHAMH,
00BsICHEHUE MOJYYEHHBIX PE3yJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITUN, TEOPHH U 3aKOHOB;
YMEHHE JeJaTh BIBOIbl HA OCHOBAHHUU MOJYYEHHBIX Pe3yJIbTaToB;

5) yMeHUe BBIIENATH CYIECTBEHHBIC MPU3HAKN CTPOECHHSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB,
MOMYJSIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOTEOlIEHO30B U 3KOCUCTEM;
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IIEpPEeHOCa BEUIECTB U MOTOKA YHEPTHU B DKOCHCTEMaX, aHTPOTIOTCHHBIX U3MEHEHUN B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OHMOT€OXMMUYECKUX IIHKIOB B
ounocdepe;

6) yMeHHE NMPHUMEHATH IMOJIyYeHHbIC 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX IMPOLIECCOB U
SIBIICHUH, JJIs1 IPUHSITHSI IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbIO 0OeCTieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHSI B OKpYXKalollel MpUPOJHON cpeae; MOHMMaHuE HEoOXOIUMOCTH
WCI0JIb30BAHUSA JOCTUKEHUM COBPEMEHHOI Oounonoruu VIS palroHaIbHOTO
MIPUPOIOIIOJIL30BAHUS;

7) yMeHHe pelaTh dJeMEHTapHbIC OHOJIOTMYECKHE 3a/1aul, COCTaBJISATh CXEMbI MEpeHoca
BEIIECTB U SHEPTHU B SKOCHUCTEMax (LleNy MUTaHus);

8) yMeHHe BBINOJIHATH Ja0OpaTOpHblE M NpaKTUYecKue paldoThbl, COOMIOAATh MpaBUiIa MPHU
paboTe ¢ yueOHbIM 1 Ja00paTOPHBIM 000PYIOBAHUEM;

9) yMeHHEe KPUTHYECKH OLCHHUBATH M HHTEPIPETHPOBATH HMHPOPMALHUIO OHOIOTHYECKOTO
coJiepKaHus, BKIIIOYAIOLIYIO ICEBJJOHAYYHbIE 3HAHUS U3 pa3aMyHbIX HcTouHUKOB (CMU, Hay4HO-
NOMyJsipHbIE ~ MaTepHuajbl); paccMaTpuBaTh  IJIOOAlbHbIE  BKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

10) ymeHue co3mgaBaTh COOCTBEHHBIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN armapaTt OUOJOTHH.
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COJEPKAHUE YYEBHOT' O ITIPEJIMETA «BUOJIOI'US»

10 KJIACC
1 4 B Hegemro, Bcero 34 4

Tema 1. buosiorus kak nayka (2 4)

buonorus xak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMHUpOBaHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtoipl MO3HAHUS KUBOM MHpUpPOIbl (HAOMIOJEHUE, SKCIIEPUMEHT, ONUCAHHE, W3MEpPEHUeE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

Ilopmpemeor: Y. Japsun, I'. Menaens, H. K. Kosbnos, [Ix. Yorcon u ®@. Kpuk.

Tabauysl u cxemwl: «MeTOIbI TIO3HAHUS KUBOW MIPUPOIBIY.

Tema 2. /KuBble cucteMmbl 1 ux opranusanus (1 4)

XKusble cucteMbl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus: Ononoruu. OTINYKMe KUBBIX CUCTEM
OT HEOPTaHWUYECKOU IMPUPOJIBI.

CpoiicTBa 6MOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluy OMOCUCTEM: MOJIEKYIISPHBIMH,

KJIETOYHEBIH, TKaHEBEBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCHUCTEMHBIH
(ObuoreoneHoTHYeCKuil), 6MOChHEpHBIN.
JdemoHcTpaumnu:

Tabauywl u cxemot: «OCHOBHBIE TIPHU3HAKH KU3HU», «Y POBHH OPraHU3AIUH KUBOU IPUPOIBI.
Obopyoosanue: moaenb mosnekynbl JTHK.

Tema 3. XumMnueckuii coctaB U crpoeHue kJjaeTtku (9 4)

XVUMHYECKUN COCTAB KIETKA. XHMHUYECKUE DJIEMEHTBI: MAKpO-3JIE€MEHTBI, MUKDPOJJICMEHTBHI.
Bona u MuHEpaJIbHBIE BELLIECTBA.

OyHKIMM BOABI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lonnep:kanue ocMoTuueckoro 6anaHca.

benku. CoctaB u crpoeHue 6e1KkoB. AMHUHOKHUCIOTEI — MOHOMeph! OenkoB. He3ameHumsele u
3aMEHUMbIE aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPbI OEIKOBON MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAs, TPETHYHAS U YETBEPTHYHASL CTPYKTYpa). XUMHUECKHE CBOWCTBA OEIIKOB.
buonorndeckue GyHKIIMU OCITKOB.

®epmeHTBl — Ouonorndyeckue kartanuzatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIH LIEHTD,
cyocrtpatHas  crnenuduuHocth. Kodepmentsl. Butamunbl.  Ominuust  (epMeHTOB  OT
HEOPraHUYECKUX KaTaInu3aToOpOB.

VYrneBoapl: MoOHOcaxapubl (TJIIOKO3a, pubo3a M Je30Kkcupr003a), aucaxapuibl (caxaposa,
JIAKTO03a) U NoJMcaxapyibl (Kpaxmal, MNIMKOTeH, 1eT0103a). bruonoruueckue pyHKIUM yrieBoaoB.

Junuapl: Tpurnuuepuabl, pochonunuasl, crepousl. ['unpoduibHo-ruapodoOHbIE CBONCTBA.
buonornyeckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB U JIMIINIOB KaK UCTOYHUKOB
SHEPIruH.

Hyxnennossie kxucnotel: JJHK u PHK. Hykneotunbsl — MOHOMeEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkuuun JIHK. Crpoenue u ¢pynkimn PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

uronorust — Hayka o kietke. Kietounas Teopust — npumep B3auMoAencTBus uaeil u paktos
B HAY4YHOM II0O3HAaHUH. MeTO/Ibl N3ydeHUs KIIETKH.

Knerka kak nenoctHas kuBas cucrema. OOLIMe NpU3HAKM KIETOK: 3aMKHYTas Hapy>KHas
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbr  KIETOK: dyKapuoTHyeckas U INpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHHS
npokaproTHueckor kieTku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.
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[ToBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, MX (YHKIUH.
[Mnazmatudeckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ OpraHoOUIHI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar [onbmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPUH, Iu1acTubl. [Iporcxoxaenrne MUTOXOHIpU U riacTul. Bujiel
mwiactus. HemeMOpaHHbIE OpraHou/bl KJIETKH: PUOOCOMBI,  KJIETOYHBIM LIEHTpP, LEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIMN OpraHou0B KJIeTKU. BritoueHus.

Anpo — PEryJIsTOPHBIN LIEHTP KIIETKHU. Crpoenue saapa:
saepHast 000JI09Ka, KaproIia3Ma, XpOMaTHH, SIPHIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpaumnu:

Ilopmpemeur: A. Jleenryk, P. I'yk, T. [lIBann, M. [lIneiaen, P. Bupxos, Jx. Yorcon, ®@. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

JleMoHCcTpalysi KaTaJIWTUYECKOW aKTUBHOCTH (epMEHTOB (Ha MpUMepe amMuiasbl WIH
Karasasbl).

Juacpammor:  «PactipenienieHne  XMMHMUYECKHMX  DJIEMEHTOB B HEXHUBOM  MPUPOAE»,
«PacrnpeneneHne XuMUYECKUX AJIEMEHTOB B )KMBON IIPUPOJIEN.

Tabnuywr u cxemvi: «llepuoguueckas Ttabnuua XUMHUYECKUX JJIEeMEHTOBY», «CTpoeHue
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTHUYECKOM
KIeTkn», «CTpoeHHe >XUBOTHOM KIeTKn», «CTpoeHue pacTUTeldbHOW KieTkn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIE€BOABDY, «JIumuasn.

ObopyoosaHnue: CBETOBOW MHUKPOCKOI, OOOpYyJOBaHWE MJig TIPOBEACHHUS HAOIIOIECHUH,
M3MEpEeHUH, AKCIEPUMEHTOB; MUKPOTpENapaThl pacTUTEIbHBIX, )KMBOTHBIX M OaKTEpPHUATbHBIX
KJIETOK.

JlaGopaTtopHble padoThbI:

Jlabopamopuas paboma Ne 1. «3ydeHue CTpOCHUS KIETOK PACTCHHM, )KUBOTHBIX U OaKTepuid
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnapaTax U UX OMHCAHUEY.

Tema 4. JKuznenesiTeJJbHOCTb KJIeTKH (6 1)

OOMeH BemiecTB, WM MeTa00JM3M. ACCUMHIIIALNS (TUTACTHYECKHH OOMEH) M JTUCCUMUIISAIIUS
(oHepreTHuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOro Impouecca MerabonusMma. Posib 3ak0HOB
COXPAaHEHHUs BEIIECTB " SHEPrUu B IIOHUMAHHUN MeTaboau3Ma.
Tumer oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Posib pepMeHTOB B 0OMEHE BEIIECTB
U IIPEBPALCHUH SHEPTUU B KIIETKE.

®otocunTe3. CperoBas M TemHOBas (¢a3pl (orocuHTe3a. Peakuumnm (¢dorocuHTe3a.
D¢ pexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A Ul *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUN

XeMocuHTe3. XeMOCHHTE3UpYIoLIe OakTepru. 3HadeHne XeMOCHHTe3a JUIsl AKU3HHU Ha 3eMiie.

OHepreTuyeckuii 0OMeH B KieTke. PacuieniieHue BelecTs, BbIAEICHUE U aKKyMYJIHPOBaHUE
SHEPIUM B KJIETKE. OJTambl 3HepreTuyeckoro obmeHa. [nmkonus. bpoxeHue U ero BUJBIL.
Kucnopognoe okwuciaeHue, Wiad KieTouyHoe JbixaHue. OkucauTenbHoOe (GochopuIrpoBaHHeE.
D¢ dexTUBHOCTH SHEPreTHUYECKOro 0OMeHa.

Peakiun mMatpuuHoro cuntesa. I'enetndeckas nundopmanus u JIHK. Peammsaius renernueckoi
uH(popMaLUK B KJIETKe. | eHeTH4ecKuii KoJ U ero cBoMCTBa. TpaHCKPUIIIMSA — MaTpUYHBINA CHHTE3
PHK. Tpaucnsiuust — OuocunTe3 Oenka. Dransl TpaHchsuuu. KogupoBanue aMuHOKHCIOT. Poib
pubocom B OuocuHTe3e OernKa.

Hexnerounsie Gopmel ku3Hu — BUpychl. Mcropust otkpsiTis BupycoB ([{.1. MBanoBckwmii).
OCOOEHHOCTH CTPOEHHMsS M >KM3HEHHBIH UK BHpYcoB. bakrepuodaru. bonesnu pacteHui,
KH-BOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHo-zaeduura yenosexka (BUY) —
Bo30yautens CIIMJ/la. OOpaTtHas TpaHCKpumnius, peBepraza M uHTerpasa. [Ipo¢unakruka
pacrpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHHM.
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JdeMoHcTpanum:

Iopmpemeur: H. K. Konbuos, JI. . UBanosckuit, K. A. Tumupszes.

Tabnuyer u cxemor: «Tunsl nutanus», «Meradbonusm», «MUTOXOHIPUSNY), « IHEPreTUUECKUN
oOmen», «Xmopormaacty, «Porocuntesy, «Ctpoenne JHK», «Ctpoenne u pyHKIMOHHpPOBaHUE
reHa», «CuHre3 Oenkay, «['eHermueckuii kom», «Bupyce», «bakrepuodarny, «CrtpoeHue u
xu3HeHHbI ki Bupyca CIINa, 6axrepuodaray, «Pemmukarmst JJHK».

Obopydosanue: mopenu-amuukanuu «Yasoeane JHK wu Ttpanckpunmwms», «buocuuTe3
Oenkay, «CTpoeHue KIETKI»; MoJienb cTpykTypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHu3MoB (5 4)

Knerounslit iuki, M sku3HeHHbIN MK kineTku. MHTepdaza u mutos. [Iporeccs, mpoTekarome
B uHrepdaze. Perumkaums — peaxkuus wmarpuuHoro cunreda JIHK. Crpoenne xpomocom.
XpOMOCOMHBIM HAabOp — KapUOTHUM. JIUMIOMIHBIA M TaIUIOMJHBI XPOMOCOMHBIE HAOOPHI.
Xpomaruzpl. Llutonorndyeckne 0OCHOBBI Pa3MHOKEHUS M MHAUBUYaTbHOTO PA3BUTHUS OPraHU3MOB.

Henenue xnerkn — muto3. Craguu murto3a. Ilpoiecchl, mpoucxoasiie Ha pa3HbIX CTAIUIX
MHTO3a. BHOJIOrHYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aromnTo3.

@opMBI pa3MHOMKEHUSI OPraHU3MOB: Oecroyioe U MmojoBoe. Buapl 0ecrosoro pazMHOMKEHUS:
JiefieHue HaJlBoe, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTHUBHOE
pa3MHoOxeHHe. ickyccTBEeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HaYeHHE JUISI CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOIOrO.

Meiio3. Cramuu wMeiio3a. Ilpoueccsl, mpoucxonsdmue Ha cTagusax weno3a. IloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAaUEHUE MEH03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX. [l0JOBBIE >Kene3bl:
CEMEHHUKU U sSu4HuKU. OOpa3oBaHME M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30uf,
SUIEKIIETKA) — clepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOCHHUS SHUIEKICTOK |

criepmaTo3oua0B. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBLHOE pa3BUTHE (AIMOpHOTreHe3). ITarlbl
SMOPHOHAIILHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHUE, TacTPYIIALUS, OPraHOTEHES.
[TocTaomOproHanbHOE pa3BUTHE. THUINBI MOCTAIMOPHMOHANBHOTO PA3BUTUS: MPSMOE, HENpSIMOe
(inunHOYHOE). BnusHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CHOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pactreHuil. OHTOreHe3 LIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaHuH
pa3BUTHUAL.

JdeMoHcTpanum:

Tabnuysvr u cxemvi: «DPopmbl PAZMHONCEHUS Op2aAHUIMO8», «/6oliHoe oniodomeopeHue y
Y8emKo8vlX pacmeHuuy, «Becemamuenoe pazmmodicenue pacmenutiy, «/lenenue Kiemxu
oaxmepuily, «Cmpoenue nonosvix xiemokxy, «Cmpoenue xpomocomwly, «Kiemounwiii yuxny,
«Pennuxayusa J[HK», «Mumo3sy, «Meiioz», «llpavoe u nenpamoe pazsumuey, «l amemoeenes y
MaeKonumarwux u yerogexkay», « OCHo8Hbvle cmaouu OHMO2eHe3a.

Obopydosanue: muxpockon, muxponpenapamsel «Cnepmamosouodsbt MIEKONUMaroue2o,
«Auyexnemrka mnexonumarowe2oy, «Kapuoxunes 6 knemkax Kopewika JIyKa», MAcHUMHASA
MoOenvb-annaukayus «/lenenue kiemxuy, modenv JJTHK, mooens memagpaznoi Xxpomocomoi.

JlabopaTopHbie padoThI:

Jlabopamopnasa paboma Ne 2. «HaGmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpPENapaTax».

Jlabopamopunasa paboma Ne 3. «V3ydeHue CTpPOEHHUs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB (9 4)
[IpenmMer u 3agaun reHeTuku. Mcropus pa3BUTHsI TeHETUKU. POJIb IUTONOTUH U SMOPHOIOTUH
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B CTaHOBJICHMHM T'€HETUKU. BKiag poccHiCKuX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHUKH.
Meroapl TreHeTUKH (THOPHUI0JOTUYECKUN, HUTOTCHETHUYECKUH, MOJIEKYISIPHO-TEHETHUYECKUH).
OcHOBHBIE TE€HETHMYECKHE IOHATHS. ['eHeTnyeckas CHMBOJIMKA, MCIOJIb3yeMas B CXEMax
CKpEILIMBAaHMI.

3aKOHOMEPHOCTHU HacJeI0BaHUs IPU3HAKOB, ycTaHOBIIEHHbIE I'. Menaenem. MoHnorubpuasoe
CKpelllMBaHUE. 3aKOH €AMHO00pa3usi ruOpuI0B NepBOro nokoieHus. [lpaBuino 10OMUHHUPOBAHUS.
3akoH paclierjieHuss npus3HakoB. [umoreza uucroTsl rTamer. IlomHoe u©  HemonHOe
JOMHHHUPOBAHHUE.

JuruOpunHoe  CKpeuiMBaHWe. 3aKOH  HE3aBUCMMOTO  HACIENIOBAaHHUS  MPHU3HAKOB.
[{uToreneTnyeckre OCHOBBI IUTMOPHIHOTO CKpEIIMBaHMS. AHaJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEUIUBaHUS ISl OTPEIeNIEHUsI TeHOTHIIa 0CO0H.

CuermieHHOe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o crieruieHHOMY HacjIeI0BaHHUIO
reHoB. Hapyiienue crienieHusi FeHOB B pe3y/bTaTe KPOCCUHIOBEPA.

XpoMocOMHas TEOpHsI HAaclIeICTBEHHOCTH. | eHeTnueckue KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpeAeNeHHE IoJa. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
'omoramerHele U reTeporameTHble opraHu3Mbl. HacienoBaHue NpU3HAKOB, CHEIUIEHHBIX C
ITOJIOM.

N3meHunBocTh. Buapl M3MEHUMBOCTU: HEHACIEACTBEHHAs] U HacjencTBeHHas. Poib cpenbl B
HEHACJIEJICTBEHHOM M3MEHUMBOCTU. XapaKTepUCTUKa MOAU(DUKAIIMOHHOW HW3MEHYHUBOCTH.
Baprannonnsiii psaa u BapuanmoHHas kpuas. Hopma peaknuum npusHaka. KosmuecTBeHHblE 1
KayeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHON U3MEHUHNBOCTH.

HacnenctBennasi, winm TreHOTUNHMYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAs W3MEHYHBOCTb.
Meiio3 ¥ TOJIOBOM TpollecC — OCHOBAa KOMOWHATMBHOW WM3MEHYMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
NPUYUHBI MyTalliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€ACTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TEHETHKM YEJIOBEKA:
reHealorTnYeckuii, OJIM3HELOBBIM, IMTOreHETUYECKHI, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetudeckuid. COBpEMEHHOE OIpeNesieHue TEeHOTUIIA: ITOJHON€HOMHOE CEKBEHUPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananu3za. HacnenctBennsie 3a0oJieBaHUA
YyeloBeKa: TreHHble OoJyie3HH, OOJIe3HH C  HACIEACTBEHHON  MpPeIpacrooKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[IpuHMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] T€HETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEeIOTBPALLIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YEeTIOBEKa.

JdeMoHcTpanum:

Ilopmpemuor. T'. Mengens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabauyst u cxemovl: «MOHOTUOPUTHOE CKPEIIUBAHUE U €TO IIUTOT€HETUYECKAst OCHOBAY, «3aKOH
pacIlernyieHls] U ero LUTOTeHEeTHYeCKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JurudpumaHoe
ckpemuBanue», «llurongoruueckue OCHOBBI JUTHOPUIAHOTO  CKpEIIMBaHUM», «Meho3y,
«B3auMozielicTBUE aNJIENbHBIX TE€HOB», «l'€HeTHUecKre KapThl pPACTEHHH, J»XUBOTHBIX U
yenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENOBaHUsA, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uenoBeka © IKMBOTHBIX», «Bumel wusMeHunBocti», «MoaudukannonHas
M3MEHUUBOCTHY, «HacnenoBanmue pesyc-dakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
U3MEHUUBOCTD.

Obopyoosanue: Monenu-amMkanuu — «MoHorubpunHoe ckpemuBaHue», «HemnomnHoe
JTOMUHHMpOBaHUue», «lurubpuanoe ckpeummBanuey, «llepekpéct XpomMocom»; MHKPOCKON H
Mukpomnpenapat «Jlpo3oduna» (Hopma, Myranuu (GOpMbl KPBUTEEB U OKPACKH Tela); Trepoapuit
«I"'opox moceBHOW».
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JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 4. «3ydenne MoaupUKalMOHHOW W3MEHUYHUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO PsiZia U BApUALIMOHHON KPUBOI».

Ipaxmuuecxas paboma Ne 1. «CocTaBieHHe U aHATTU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH (2 )

Cenekuusi Kak Hayka M IpoIlecCc. 3apoxkACHHE CeJIeKUUU U jJoMectukarus. Yuenue H. U.
BaBwiioBa 0 LEeHTpax NPOUCXOXKJAEHUS M MHOrooOpas3usi KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemeHHbIE METOJbl ceneKUrud. MaccoBblii M MHAMBHIYaJbHBIM OTOOPHl B CEJNEKLUU
pacTteHuii u )kuBOTHBIX. OlleHKa 3KcTephepa. bin3kopoACTBEHHOE CKpelMBaHuEe — UHOPHUANHT.
UYucras muaus. CkpeluBaHue YucThIX JuHuil. ['ereposuc, ninm rudbpuanas cuna. HepoacrsenHoe
cKkpemuBanue — ayropuauur. OtnanéHHas rubpuamszanus u e€ ycnexu. VckyccTBeHHbIN
MyTareHe3 W TNOJy4YeHHE TMOJUIUIONI0B. JIOCTHXKEHUS CeNeKIMM PpAcTeHHUH, >KUBOTHBIX U
MHUKpPOOPIaHHU3MOB.

buorexHonorust kak oTpaciib IPOU3BOJACTBA. ['€HHas WHXKeHepus. OTambl CO3JAAHUS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Kierounas wunxkeHepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KioHrupoBaHue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKHE W JSTHYeckue mnpobdiembl. MO —
TFeHEeTUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JdemoHncTpauuu:

Ilopmpemeor: H. W. BaBunos, 1. B. Muuypun, I'. [[. Kapneuenko, M. ®@. lIBaHOB.

Tabnuywt u cxemoi: xapra «L{eHTpbI MPOUCXOKAECHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUN»,
«ITopompl  moMamHUX  KUBOTHBIX», «CopTa  KyJIbTYpHBIX  pacTeHuit», «Otnan€éHHas
ruopugm3amusy, «Pabotel  akamemuka M. ®. UHBanoBay, «llomummonmgus», «OOBEKTHI
ouotexHonorum», «Knerounele KyiabTypbl W KIOHUpOBaHHE», «KoHCTpympoBaHue M TMepeHOC
T€HOB, XpPOMOCOMY.

ObopydosaHue: MyIsKY TII0JI0B M KOPHEILIO0B AUKHUX (DOPM U KyJIbTYPHBIX COPTOB PACTEHHUI;
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

11 KJIACC
1 4 B Hegemro, Bcero 34 4

Tema 1. IBoronuonHasi ouosorus (10 4)

[Ipennoceliku BO3HUKHOBEHUS BOJIIOLMOHHON TEOPHU. DBOIIOLIMOHHAS TEOPUs U €€ MECTO B
Ouonoruu. BiusHue 3BOIIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYIHX HAYK.

CBuperenbctBa 3BoJtoLUH. [laneoHToI0OrHYecKue: NOCIeI0BATENIbHOCTh NOSBICHUS BUJIOB B
[AJIGOHTOJIOTUYECKOM JieronucH, mnepexoaHsle (opmbl. buoreorpaduyeckue: cxonctso u
paznuune ayH u Gyop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOACTBA M Pa3Iuuusi SMOPHUOHOB pa3HbIX BHUAOB I103BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTUYHbIE, PYyIUMEHTApHbIE OpPIaHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXAaHHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJMUECKUX MyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopus Y. lapsuHa. [Ipeanocbuiky BOSHUKHOBEHMSI 1apBUHU3MA. J[BIKyIMe
CHJIBI BOJTFOIIMU BUJIOB 0 /lapBHHY (M30BITOUHOE pa3MHOXKEHHE NTPH OTPAHUUEHHOCTH PECYPCOB,
HeoTnpeieI€éHHast U3MEHYMBOCTh, O0pb0a 3a CyLeCTBOBAHUE, €CTECTBEHHBII 0TOOD).

Cunterndeckas Teopus 3Bosorun (CTI) u e€ 0CHOBHBIE MOJI0XKEHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUAA U 3BOJIOLUN.

JBwxymie cuibl ((hakTopsl) ABOJIONMM BHJOB B Hpupoae. MyTalMOHHBIH mpouecc u
KOMOMHATHBHAs U3MEHUUBOCTG. [lonmysiiimoHHbIe BOJIHBI U Jpeiid reHoB. M30541us 1 MUTpariys.

EctecTBenHblit 0TO0p — Hamnpapisitoui ¢pakTop 3Bomonnn. Gopmbl €CTECTBEHHOTO 0TOOpA.
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[TpucnocoOneHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOMIOIMH. [Ipumepsl mpucnocobaeHuit y
opranu3mMoB. ApoMopd03bl U HINOA AT TAIHH.

Bun wu BumooOpasoBanme. Kpurepum Buma. OcHoBHbIE (GOpMBI  BUA000PAa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoosBomtors.  Dopmbl  ABOIIONUH:  (PHUIECTUYECKas, ITUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoOpatuMocTh 3BOMTIOIMH.

[IpoucxoxxaeHune oT HecleunaIu3upoBaHHbIX npeakoB. [Iporpeccupyromias crenuanu3amus.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

Iopmpemur: K. Jlunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabnuywr u cxemol: «Pa3BUTHE OPraHUYECKOrO0 MHpa Ha 3emiie», «3apoJbllIi MO3BOHOYHBIX
XKUBOTHBIX», «ApxeonTepukc», «@opMbl 00pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHoroodpasue mOpoJ KUBOTHBIX», «llomymsanumy,
«MyTalroHHas U3BMEHYUBOCTHY; «Apomopdo3sl», «Manoaganrauuny», «O0mas qerenepamus»,
«/IBmxymue cuisl 3Bosonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopbda
3a cymiecTBOBaHHe», «[IprcmocoOIeHHOCTh Opranu3MoBy, «I eorpadguieckoe nI000pa30BaHUEY,
«DKOJIOTUYECKOE BI1000pa30BaHKE.

ObopydosaHue: KOMIEKIMS HACEKOMBIX C Pa3jMYHBIMH TUIIAMU OKpacku; HabOp MJIOJOB U
CEMSIH, KOJUJICKIINS ((HpI/IMepI)I 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y ) XKUBOTHBIX», MOJCIIb «OcHOBHEBIE
HaIpaBJICHUS BOJIIOLUNY»; 00bEMHAs MoAeNb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa; xKoJuekius «®opMbl COXpaHHOCTH HCKOTIAEMBIX JKHBOTHBIX
U pacTeHui»; Monenb-anmiukanusa «llepekpéct xpomocom»; BiakHble npenapatsl «Pa3Butue
Hacekomoroy», «Pa3Butue msarymku»; Mukpomnpenapar «Jlpo3oduna» (Hopma, MmyTanuu (HopmMbl
KpPBUTHEB U OKPACKH TENa).

JlaGopaTopHble M IpaKTHYeCKUue padoThI:

Jlabopamopuas paboma Ne 1. «CpaBHEHHE BUI0B 1O MOP(OTIOTHIECKOMY KPUTEPHUION.

Jlabopamopnass paboma Ne 2. «OnucaHue TPHUCHOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U pa3BuTHE KU3HU HA 3emute (10 u)

JloHay4dHbIE IPEJICTaBICHUS O 3apOKICHUH KU3HU. HaydHble runore3bl BOSBHUKHOBEHHUS KU3HU
Ha 3emuie: abuoreHes U maHcnepMus. XuMu4eckas 3BOIONHS. AOMOTEHHBIN CHHTE3 OpraHnYeCKUX
BEILLECTB M3 HEOPraHMYECKUX. ODKCIEPUMEHTAIBHOE IOATBEPKIACHUE XWUMHUYECKON SBOJIFOLMH.
HauanbHble sTansl 6nonornyeckoit spoironuu. [ 'unoreza PHK-mupa. ®opmupoBanne MeOpaHHbBIX
CTPYKTYp M BO3HHMKHOBEHHE MpPOTOKIETKH. [lepBbie kieTkn u ux 3Bosouus. PopMupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3BuTue ;xu3Hu Ha 3emMiie 1o 3pam U nepuoaaM. Karapxei. Apxeickas 1 IpoTepo30iicKas IpbI.
[Taneo3olickas spa U e€ mepuojabl: KeMOpPUNUCKUN, OPAOBUKCKHUM, CUIYPHICKHUIl, IEBOHCKUH,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Meso3otickas 3pa ¥ €€ IEpUOABL: TPUACOBBIH, FOPCKUI, MEIOBOM.

KaiiHo30lickas pa u €€ epuoIpl: ajJeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KIMMaTa M TEOJIOTMYECKUX ImpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLHH
PacTUTENILHOTO U YKMBOTHOTO MUpPa. ApoMop(o3bl y pacTeHUH U )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMHUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4ecKkoro Mupa Kak OTpaXeHHe 3BOMIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

DBOJIIOLMS YETI0BEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BUTHE IpeICTaBIEHUN O IPOUCXOKICHUH
4yenoBeka. MeToasl n3ydeHus aHTpororeHe3a. CxoAcTBa M pasziuyMsl Y€IOBEKA U KUBOTHBIX.
CucremaTueckoe NOoJIOKEHUE YEI0BEKa.

JBmxymiue cuiisl ((pakropsl) anTponorenesa. HacieactBeHHass U3BMEHUMBOCTD U €CTECTBEHHBIN
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ot6op. O01ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaIMM U BETBU SBOJIIOLIUY YEJIOBEKA: aBCTPATIONUTEKH, YenoBek ymenbii, YenoBek
npsaMoxo i, Yenoek Heanuepranbckui, YenoBek pasyMmHbld. Haxonkm uckoImaeMbIx
OCTaTKOB, BpeMs CYIIECTBOBAHHS, 00JacTh paclpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, oopa3
KU3HU, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (EBpa3Hiickas), HErpo-
aBcTpajiou/iHas  (9PKBaTOpHallbHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MIPUCIIOCOOJICHHOCTH MPEICTABUTENICH YEIIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBaHUS. ENMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

TIopmpemur: ©. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. dapsuHn.

Tabnuyvr u cxemvi: «Bo3nmkHoBeHne CoJHEUHOW cHCTeMBbI», «Pa3BuTHE OpraHMYECKOTrO
mupa», «PactutenpHas kietka», <«JKuBoTHas kietkay, «lIpokapmoTndeckas —KIETKay,
«CoBpeMeHHasi CHUCTeMa OpPraHu4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX YEPT CTPOSHHS
YeJloBeKa M YeIIOBEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAaXOJO0K
MPEIKOB COBPEMEHHOTO 4enoBeKay, «/[peBHelmme moan», «/peBHue mroam», «llepBoie
COBpEMEHHbIE JTI0AN», «HenoBeueckue pacbi».

Obopyoosanue: mymsixn «lIporcxokieHre 4enoBekay (OFOCThI aBCTPAIOTIUTEKA, MMUTEKAHTPOTIA,
HeaHJepTaliblla, KPOMAaHBOHIIA); CJEMKUA WJIM H300paKeHHS KaMEHHBIX OpYyAWN MepBOOBITHOTO
YeioBeKa (KaMHHU-YOTIIEPhI, pyOrsia, ckpedlia); TeoXpOHOIOTHYEeCKast TadmuIa; KoJuteKius «DopMbl
COXPAHHOCTH MICKOITAEMBIX )KHBOTHBIX M PACTCHHID.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Ilpakmuueckas paboma Ne . «/3ydeHne MCKOMAEMbIX OCTAaTKOB PACTEHUN W >KMBOTHBIX B
KOJUTEKIIHSIX).

Oxekypcus «IBOMIONUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-HAyYHBIA WITH
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl 4 OKpYy:Kawas cpeaa (5 4)

DKOJIOTHS KaK HayKa. 3a/1auyd U Pa3zelibl IKOJOTHH. MeTOIbl SKOJOTUUECKUX HCCIICIOBAHHMA.
DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOTO YEIIOBEKa.

Cpensl obouTaHus OpraHU3MOB: BOJHA, HA3eMHO-BO3/IyIIIHAS, IIOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxkosornueckue ¢akrtopel. Kiaccudukammss skojormueckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eCTBUE IKOJIOTHUECKHX (DAKTOPOB Ha OPraHU3MBbI.

Abunotuueckue GakTophl: CBET, TEMIIEpPaTypa, BIaKHOCTh. Potonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JACHCTBUIO a0MOTHYECKUX (PaKkTOpOB. brosornueckre puTMEI.

buotnueckue daxkropsl. Buasl 6MOTHYECKUX B3aUMOJICHCTBHI: KOHKYPEHIIUS, XUITHUYECTBO,
cumb6u03 u ero opmel. [lapazutusm, Kooneparys, MyTyainnu3M, KOMMeHcaTu3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaUYCHHE OWOTHUYCCKUX B3aMMOJICHCTBHH IS
CYIIIECTBOBaHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU mnonyasuud. (OCHOBHbIE TOKAa3aTeNu  MOIYIISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoHncTpanum:

Ilopmpemur: A. I'ym6onbar, K. @. Pynbe, D. I'ekkens.

Tabnuywr u cxemsr: xapta «I[Ipuponnsie 30HB 3emin», «Cpeabl oOWTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llonmymsauun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Jlabopamopnas paboma Ne 3. «Mopdonorudeckine 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT
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oOuTaHu».
Ipakmuyeckasn paboma Ne 2. «[1oAC4ET TUIOTHOCTH TOMYJISIIUNA PA3HBIX BUIOB PACTCHUN.

Tema 4. CoolOmecTBa U 3K0J0rHYecKue cucTemsbl (9 4)

Coo0riecTBo opranu3mMoB — OuoneHo3. CTpYKTypbl OMOIIEHO3a: BHIOBAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (nmumieBast). Buabi-nomuHanTel. CBsi3u B OHOIICHO3E.

Okonorndyeckue cucrteMbl (9kocuctembl). IlosTme 00 »dKocucTemMe U OHOTEOICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBHI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemecTB W MOTOK SHEPTHHM B IdKOcHUCTeMe. Tpoduueckue (THIIEBBIC) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIIsius, pazButre. CyKieccus.

[Ipupoanbie HKOCHCTEMBI. OKOCHUCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOIO WIJIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATrpO3KOCUCTEMBI. YpOolakocucTeMbl. buosornyeckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak (dakTop ycToWumBOCTH dKocucteM. CoxpaHeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouocdepe. 'panunsl, coctaB u ctpykrypa Ouocdepsl. XKusoe
BemecTBO U ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TJI00aJIbHONH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IWKIBI 3JIEMEHTOB (yriepona, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoBeuectBo B Omocdepe 3emiin. AHTPOTIOTCHHBIE M3MEHeHus B Omocdepe. ['mobampHbIE
9KOJIOTUYECKHUE MPOOIEMBI.

CocymiecTBoBaHue MpUPOAbI U yenoBedecTBa. CoxpaHeHHe OMopazHOOOpa3usi Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOIHBIMU PECypcaMu U HX
ucnoJib30Banue. JloCTIKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

Tlopmpemor: A. Ix. Tencim, B. H. Cykaués, B. N. Bepnaackuid.

Tabnuyvr u cxemwvr: «llumessle 1enu», «buoleHo3: coctaB U CTpyKTypa», «l[Ipuponxbie
coobmiectBay, «llenu mnuTaHus», «OKonorudeckas nupamuaa», «buocdepa u YenoBex»,
«QKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « JKOCHCTeMa XBOMHOIO Jieca», «buoreHos Bogoémay,
«ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JCHCTBUS Ha mpupoay», «Baxneitmme
WCTOYHMKH 3arpsi3HEHHs BO3/yXa W T'PYHTOBBIX Boay», «[louBa — BakHeilmias cocTaBistolas
ouochepsny, «DakTopsl Aerpaaanun nousy, «llapuukosblit 23Qdexr», «DaKTopbl paaOaKTHBHOTO
3arpsisHeHust Ouocdepb», «OOmas crpyktypa Ouocdeps», «PacmpocTpaHeHne >KU3HU B
o6uocdepe», «O30HOBBIH KpaH duocheps», «KpyroBopot yriaepona B 6uocheper», «Kpyrosopot
a30Ta B IPUPOICY.

Obopydosanue. Moaenb-anmukanus «Tunuuneie OMOIEHO3b»; repbapuii «PactuTenbHbie
cooOuiecTBa»; KoJulekuuu «buoneHos», «Bpeaurenn BakHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp»; TepOapuM W KOJUIEKLIMM PpAacTeHUH M HKMBOTHBIX, NpUHA/UIEKAIIUE K pa3HbIM
HKOJIOTUYECKUM TpynnaM oaHoro Buia, Kpacuas kuura PO, nzobpaxeHus oxpaHseMbIX BUI0B
pacTeHuil U )KMBOTHBIX.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEMETA «bHOJIOT USI»

10 KJIACC
1 u B HEenento, Bcero 34 g

Tembl ypokos OcHoBHOe conepkaHue IInanupyemsblie BUABI y4eOHOM
U KOJIHYECTBO 4YaCO0B JAeATEJbHOCTH 00y4al0UXCs
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Tema 1. Buosorusi kak Hayka (2 1)

1. BuoJjoruga kak
Hayka (1 4)

buonorus xak Hayka. CBsizu
OHOJIOTHUH C OOICCTBEHHBIMHU,
TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMU HAYKaMH,
¢dunocodueit, penuruei,
9TUKOM, 3CTETUKOU U IIPABOM.
Poxnw Guosoruu B
(hopMHpPOBaHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MUpa.
Cucrema OMOJIOTMYECKUX HAYK.
JdemoHncTpaumnu:

Ilopmpemuor: Y. JlapBuH, I'.
Mengens, H. K. Konb1ios, JIx.
Yorcon u @. Kpuk.

Tabauywl u cxemol: «MeTOIBI
TIO3HAHUS KUBOW MPUPOIBI»

PackpsiBaTh conep:xanue
TEPMUHOB U IOHSTUI: HAy4YHOE
MHUPOBO33pEHUE, HAyUHAS
KapTHHA MHUPA, HAYYHBII METOI,
TUTIOTE3a, TEOPHUsI, METOIbI
UCCIIeI0BaHUSI.
XapakTepu3oBaTh OMOJIOTHIO KaK
HAyKy, €€ MECTO U POJIb CPEAN
JIPYTUX €CTECTBEHHBIX HAYK.
[TepeuncnsTs pa3aensr OHOIOTUN
B COOTBETCTBUU C 0OBEKTAMU
W3Y4YECHUSI.

Ha3biBaTh BaskHEHIIME OTpACTH
OMOJIOrMYECKUX 3HAHUU U 3a/1a4M,
crositue nepen omosorueit XXI
B.

2. MeToabl NO3HAHUS
sKUBOI npupoasl (1 1)

MeTo bl TO3HAHUS KUBOU
pUpoabI (HaboIeHue,
9KCIIEPUMEHT, OTTMCaHUE,
U3MepeHue, KinaccupuKams,
MO/IETUPOBAHHUE,
CTaTUCTUYECKasi 00padoTKa
JTAHHBIX).

JdemoHcTpaumnu:

Tabnuywl u cxemol: «MeTOIbI
TTO3HAHUS )KUBOU MPUPOIBI».

PackpbiBath conepxkanue
TEPMUHOB U TOHATUI: HAy4YHBIN
METO/I, METO/Ibl UCCIIEIOBAHMUS.
XapakTepru30BaTh OCHOBHBIE
METO/Ibl TIO3HAHUS )KUBON
MIPUPOIBI: HAOIIOICHUE,
9KCIIEPUMEHT,

OTHCaHue, U3MEpPEHHeE,
KJ1acCU(UKaIus, MOJIETUPOBaHUE,
CTaTUCTUYECKass 00paboTKa
JTAHHBIX

Tema 2. JKuble cucteMbl 1 ux opranusamus (1 1)

3. buoJsornueckue
CHCTEMbI, MPOLECCHI
U ux uyuyenue (14)

’KuBnbie cucTeMbl
(6brocucTempl) Kak mpeaMeT
u3ydeHus: onosiorun. OTanyue
JKUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPO/IBI.
CBolicTBa OMOCUCTEM U HX
pazHooOpa3ue. YpoBHU
OpraHu3aIuyu OMOCHUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN,
TKaHEBBIN, OPraHM3MEHHBIH,
NONYJSLIUOHHO-BUIOBOM,
3KOCHUCTEMHBIN
(6roreoreHOTUYEeCKHil),
O61ochepHBIi.
JdemoncTpanum:

Tabnuywst u cxemor: «OCHOBHBIE
MIPU3HAKH KU3HI», «YPOBHU

OpraHuvsannun JKMBOM TIPUPOIABLD».

Obopyoosarue: MOCTD
Mmoutekyasl JIHK

PackpbIBaTh CoepiKaHUE
TEPMUHOB M IIOHSATHIA: CHCTEMA,
OuosIornyeckas Cucrema,
3JIEMEHTHI CHCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA KUBBIX
cucTeM, OOMEH BEILECTB,
pPa3sMHOXECHHE, POCT, Pa3BUTHE,
HACJICICTBEHHOCTD,
U3MEHYHUBOCTD, Pa3PaKMMOCTb,
9HEPro3aBUCUMOCTb, YPOBHH
OpraHu3alluH KU3HU
(buocucrem).

XapakTepu30BaTh MPUHIIHIIBI
OpraHu3aiui OUOCUCTEM:
OTKPBITOCTh, BBICOKASI
YIIOPSIIOYEHHOCTb,
CaMOPETYJISIIINS, UEPAPXHUYHOCTb.
[epeuncnsaTh yHUBEpCATbHBIC
CBOMCTBA JKUBOI'O: €AMHCTBO
XMMHYECKOI'O COCTaBa,
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pa3apaKuMOCTh, IBUKEHUE,
TOMEOCTa3, pOCT U Pa3BUTHE,
HACJICJICTBEHHOCTb,
HU3MCHYHUBOCTD, 3BOJIFOIIUA
(mpucnocobnenue K
W3MEHSIOIIUMCSI YCIIOBHSIM).
[IpuBoauTH IPUMEPHI OHOCUCTEM
pa3HOro ypoBHs OpraHu3anuu U
CpaBHI/IBaTL HpO?IBJICHI/I?I CBOI\/JICTB
JKHUBOT'O Ha paSHI)IX ypOBHfIX.
XapakTepru30BaTh OCHOBHBIE
MIPOIIECCHI, TPOTEKAIOTUE B
ouocucremax: 0OMEH BEIISCTB U
IpeBpaIeHUe SHEPTUH,
CaMOBOCIIPOU3BEICHHE,
CaMOpETYJISIIIHSI, pa3BUTHE.
CoOmronaTh IpaBuiia 6€pexHOTO
OTHOUIEHUS K KUBOU MPUPOIE

Tema

3. XumMuyeckuii cocTaB H cTpoeHne KiaeTku (9 1)

4. XuMu4eckuii
cocTtaB KJeTKH. Boaa
U MHHepAaJIbHbIE COJIN

(1 4)

XUMHYECKHUH COCTaB KIETKH.
XUMHYIeCKHEe DIIEMEHTHI:
MAaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bona u
MUHEpaIbHbIC BEIIECTBA.
DU3NKO-XUMHUYESCKHE
MPOILECCHI, TPOTEKAOIINE B
JKUBBIX cucTemMax. OyHKIUH
BO/JIbl U MUHEPAJIbHBIX BEIIIECTB
B Kietke. [lognepxanne
OCMOTHYECKOT0 OataHca.
JdemoHncTpaumnu:
Juazcpammur: «Pacnpenenenue
XHUMHYECKUX 3JIEMEHTOB B
HEKHUBOU TIPUPOJIEY,
«Pacnipenienenne XuMUYECKUX
3JIEMEHTOB B KUBOU MPUPOJIE».
Tabnuywl u cxemol:
«Ilepuoauyeckas TadbiuIa
XHUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYIbl BOJIbD)

PackpbiBath conepxkanue
TEPMUHOB U TIOHSTHIA: JJIEMEHTHI-
OHOTreHbl, MaKPOIJIEMEHTHI,
MUKPO3JIEMEHTBI; MUHEPAJIbHbIE
BELIECTBA, MOJIEKYJIa BOJIBI KaK
JTUTIOJIb, BOJIOPOJHBIE CBSI3U;
ruapodribHbIC U THAPOGOOHBIS
BELIECTBA.

Jloka3bpIBaTh €IUHCTBO
3JIEMEHTHOTO COCTaBa Kak OJHO
U3 CBOMCTB JKHUBOTO.
Pacnpenensite Xumuueckue
3JIEMEHTHI 10 TPYIIaM B
3aBHCHUMOCTH OT
KOJMYECTBEHHOTO
MIPEJICTABUTENILCTBA B OPTaHU3ME;
XapaKTepU30BaTh POJib
OT/IEJbHBIX 3JIEMEHTOB.
BBISBISATE CBSI3b MEXKY
COCTaBOM, CTPOCHHEM MOJIEKYIIbI
XMMHMYECKOTO COETMHEHUS U €T0
GYHKIMSIMU B KIIETKE

5. Yraesoasl.
Jlunuasl (1 49)

VYTIeBO/IbI: MOHOCAXAPHUIBI
(riroko3a, pubo3a u
Je30KCHpU003a), IUCaXapHIbl
(caxapo3a, JaKTo3a) u
noJircaxapupl (Kpaxmad,
TJIMKOTEH, 1IEJUTI0I03a).
buonoruyeckue GpyHKIMN

YTJIEBOJIOB.

PackpbIBaTh cojiepikaHue
TEPMUHOB U TIOHSTHIA: yTJIEBOJIBI,
MOHOCaXapH/Ibl, THUCAXapHIbI,
MOJIUCAaXapH/Ibl, TJIF0K03a, pu003a,
ne3okcuprbo3a, caxaposa,
JIAKTO3a, MaJIbT03a, I[EJUTI0JI03a
(kJIeT4aTKa), Kpaxma, TJIUKOIeH;
JIMITHIBI, TPUTITHIICPHUIBI (GKUPBI,
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JIunuael: TPUTIIALICPUIBI, Macina), GocoIHUmu Ik,
¢bochomunuabl, CTEPOUIHL. CTEpOU/IBI.
I'uapodwminsHo-THIPOPOOHBIE XapakTepu3oBaTh yrieBO/Ibl,
cBoiictBa. buonornyeckue JMIHABI KaK KJIACC OPTaHUIECKUX

¢dbyakuy TunuaoB. CpaBHEHUE | COCAMHCHUU.
yTJIeBOOB, OenkoB u munuaoB | KimaccuduuupoBars yriaeBosl u

KaK UICTOYHHKOB OHCPIHUHU. JIMIIUBI 110 CTPOCHHIO,
JdemMoHcTpanum: MEePEeYUCIIATh PYHKIIUU YTIIIEBOIOB
Tabnuywl u cxemoi: Y JIUTUIOB.

«YraeBoabhy, «JIunuasn. CxeMatuuecku u300paxkathb

ObopyoosaHue. 000pyIOBaHUE | CTPOCHHUE MOJIEKYII YTII€BOJIOB,
JUTSL IPOBE/ICHUS HAOIOICHU, | JINTTUIOB
U3MEPEHUH, SKCIEPUMEHTOB.

6. beaku. CocraB n benku. CocTaB u crpoeHue PackpsiBaTh conepxanue

cTpoeHMe OeJIKOB 0enK0B. AMUHOKHUCIIOTBI — TEPMHUHOB U TIOHATUMN: OENKH,

(1) MOHOMEPHI OCJIKOB. MOJIAMEPHI, MOHOMEDHI,
HezameHnumble 1 3aMeHUMBbIE AMUHOKHCIIOTBI, TICTITH THAS
AMUHOKHCIIOTHI. CBSI3b, MTOJIUIENITU]I,
AMWHOKHCIIOTHBIN COCTaB. JICHATypanus.
YpoBHU CTPYKTYpHI OeKoBO# | XapaKTepru30BaTh OCIKH Kak
MOJIEKYJbI (TIepBUYHAS, KJIACC OPTaHUYECKHUX
BTOPHYHAs, TPETUIHAS U coelMHeHu; Ki1accuuuupoBarhb
YETBEPTUYHAS CTPYKTYpA). WX 110 CTPOCHHIO (TTI0OYIISIpHBIE U
XHUMHYECKUE CBONCTBA OCNIKOB. | GUOpHIUISIpHBIC OCIIKH),
buonoruueckue GyHKIMH NEPEYUCIIATh U XapaKTepU30BaTh
OCIIKOB. byHKIIMN OEITKOB
JdemoHcTpaumnu:

Tabauywvl u cxemst: «CTpoeHue
MOJIEKYIIbI OeJIKay.
ObopyoosaHue: CBETOBOU
MHUKPOCKOII, MUKPOIIpENapaThl

7. ®epMeHTHI — ®epMeHThl — Ouosiornyeckne | PackpbiBaTh coaeprkaHue
OHoJIornYecKue KatanuzaTopsl. CTpoeHue TEPMHUHOB U NOHSTUI: (DEePMEHTHI,
Karaauzaropsl (1 4) (epMeHTa: akTUBHBIN LIEHTP, aKTHBHBIHN IIEHTP, cCyOcTpaTHas
cyOcTpaTHas ceu(pUIHOCTb. | crieUu(PUIHOCTh, KODEPMEHTHI,
KodepmenTsl. BuramuHbI. OCIIKH-aKTUBATOPHI M OCIIKHU-
Otnuuust GepMeHTOB OT UHTHUOUTOPBI.
HEOPraHUYECKUX VYka3bIBaTh OTNINYUS (EPMEHTOB
KaTaau3aTopOB. OT HEOPTraHUYECKUX
JdeMoHcTpanum: KaTajan3aToOpOB.
Tabauysr u cxemor: «Ctpoerue | OOBACHATH POk (HEPMEHTOB B
bepmenTay. (GYHKIIMOHUPOBAHHUH KUBBIX

ObopydosaHue: 060pylIOBaHUE | CUCTEM, B IPOMBIIIIEHHOCTH, B
JUIS TIPOBE/ICHUs] HAOMIOCHUH, | MEIUIIMHE, B TIOBCEHEBHOM

U3MEPEHUM, DKCIIEPUMEHTOB. JKU3HHU YEJIOBEKA
8. Hyk/iennoBble Hyxneunoseie kucnotel: IHK n | PackpsiBath conepxanne
kucjaoTel. AT® (1 4) | PHK. Hykneotuasr — TEPMHUHOB U MTOHATHIM:
MOHOMEpPBI HYKJIEMHOBBIX JIe30KCUPUOOHYKIEHHOBAs

kucnot. CtpoeHue 1 QpyHKIUH kucnota (JIHK),
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JHK. Ctpoenue u GpyHKINN
PHK. Buast PHK. ATO:
CTpOCHHUE U (PYHKIIWH.
JdemoHcTpaumuu:
Ilopmpemeor: JIx. Yorcon, O.
Kpuk, M. Yunkunc, P.
DpaHKIUH.

Tabauywl u cxemo.
«HyKJIeMHOBBIE KUCIIOTHI.
JHK», «buocunres Oenkay,
«Ctpoenue mosexyasl ATO».
ObopyoosaHue: CBETOBOU
MUKPOCKOTI, MUKpOTIpenapaTsl

pUOOHYKIIENHOBAs KUCJIOTA
(PHK), nykneorun,
NOJIMHYKJIEOTUAHAS LIETIb
(MOMMHYKIEOTU ),
KOMIUIEMEHTAPHOCTb, (DYHKIIUH
JIHK (xpanenue u nepenaua
HaCJIeICTBEHHON HH(pOpMaIum);
Buapl PHK (nndopmanmonnas,
TpaHCIOPTHasA, puboCcoMasbHasi);
aaeHosuHTpudocdar (ATD),
MaKpO3pPIrUuecKas CBA3b.
XapakTepu3upoBaTh
HYKJIEHHOBBIE KUCIIOTHI KaK
XUMHYECKHUE COETMHEHUS U
HOCHTEIIM HACIEACTBEHHON
uH(pOopMaLUU.

OtmedaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKYJI HYKJIE€MHOBBIX KHCIOT
(IHK, PHK) u ATO®.
CxemaTtnuecku n300pakaTh
CTPOEHHE HYKJIEOTHJIOB, MOJIEKYII
HYKJIEMHOBBIX KHCIOT, ATD

9. UcTopusi 1 MeTOAbI
U3yYeHUs KIeTKH.
Knerouynas Teopus

(1 4)

[uTonorusa — Hayka 0 KIJIETKE.

Knerounas Teopusi — npumep
B3aUMOJEHCTBUA UAEH U
(hakTOB B HAyYHOM IMO3HAHUU.
MeTo1bl U3y4eHUsI KIETKH.
JdemoHncTpaumnu:
Ilopmpemeor: A. JleBenryk, P.
I'yk, T. llIBann, M. IIneiinex,
K. M. bap, P. Bupxos.
Obopyoosarue. CBETOBOU
MUKPOCKOIT; MUKPOIIPETapaThl
PaCTUTENbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIIETOK

PackpriBath conepxanue
TEPMHUHOB U OHSTHUMN: KIIETKA,
LUTOJIOTUS; PACKPbIBATh

coJiep KaHue MOJI0KEHUN
KJIETOYHOU TEOPHHU.
[lepeuncnars u xapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHS
KJIETKU (TPUTOTOBJIEHUE CPE30B,
OKpallliBaHue,
MUKPOCKOTIMPOBAHHUE,
HEeHTpU(YTUpOBaHUE,
KYJIbTUBHPOBAHUE KIETOK U
TKaHEH)

10. Ki1eTka Kak
LEeJIOCTHAA KUBas
cucrema (1 v)

Krnetka kak 1enoctHas xKuBas
cucrema. O0ImMe NpU3HAKU
KJIETOK: 3aMKHYyTas HapyXHas

memOpana, monekyibl JIHK kak

reHeTUYeCKUH ammapar,
cucreMa cuHTe3a Oenka. Tumsl
KJIETOK: DYKapUOTHUYECKas U
IpOKapuoTHYe-

ckasi. OcOOEHHOCTH CTPOCHUS
NPOKAaPUOTHYECKOM KIIETKH.
Knerounas ctenka GakTepuii.
CrpoeHue s3ykapuoTHUYECKOM
KJIeTkH. OCHOBHBIE OTIMYHS
pacTUTENBHOM, )KUBOTHON U
I'pUOHOI KIIETKH.

PackpriBath coaepxanue
TEPMHUHOB U IOHATUMN: KIIETKU
(aykapuoTuyeckas,
MIPOKApUOTHYECKAs),
ia3MaTHdeckas MeMOpaHa
(mna3manemMma), TIIMKOKaJIHNKC,
TPAHCIIOPT BEILECTB
(TTaccuBHBIN, aKTUBHBIN),
SHAOLUTO3 (ParonmTos,
MTUHOIIUTO3), YK30IIUTO3,
KJIETOYHAs! CTCHKA, HYKJICOU.
CpaBHMBaTh MEXy COOOH
HYKapUOTHYECKUE U
MPOKAPUOTHUECKUE KIIETKHU;
OTMEYaTh CXOJICTBO M Pa3IUIUs
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IToBepXHOCTHBIE CTPYKTYPBI —
KJICTOYHAsI CTCHKA,
TJIMKOKAJIUKC, UX (DYHKIUH.
[Mna3maTtuueckas memOpana, eé
CBO¥CTBA M (DYHKIIHH.
JdemoHcTpaumnu:

Ilopmpemor: A. JleBenryk, P.
I'yk, T. llIBann, M. IlIneinex,
K. M. bap, P. Bupxos.
Tabauywvl u cxemst: «CTpoeHue
JIYKapUOTUYECKOUN KIETKN»,
«CTpoeHue )KUBOTHOM
KieTkn», «CtpoeHune
PacTUTEIBHOMN KIETKNY,
«CTtpoeHue MpoKapruoOTHIECKOH
KIICTKH».

ObopyoosaHue: CBETOBOU
MHUKPOCKOTI; MUKPOIIPETIapaThl
PaCTUTENBHBIX, )KHBOTHBIX U
OaKTepHATHHBIX KIETOK

B CTPOCHUU KJIETOK OaKTepuii,
KUBOTHBIX, PACTEHHI U TprOOB

11. CTpoenue 3yka-
PUOTHYECKOI KJIeTKH

(1 4)

[uTomiasma u €€ opraHouIbI.
OnHoMeMOpaHHBIE OPraHOU/TbI
knerku: JI1C, annmapat

T'onb MK, TH30COMBI.
[TomyaBTOHOMHBIE OPraHONIBI
KJIETKH: MUTOXOH/JIPHH,
mactuasl. [Ipoucxoxnenue
MUTOXOHJPUN U TUTACTUL.
Buner miactun.
HemeMm6panubie opranou bl
KJIETKU: puOOCOMBI, KIIETOUHBIN
LEHTp, LEHTPHOJIHN, PECHUYKH,
KTyTUKUA. QYHKIIMT
OpPraHOMJIOB KJIETKHU.
Bxirouenusi.

SAnpo — perynsTopHbIN LEHTP
kietku. CTpoeHue spa:
siepHas 000J104Ka,
KapuoIuia3Ma, XpoMaTHH,
SAPBILIKO. XPOMOCOMBI.
TpaHCrOpPT BELIECTB B KJIETKE.
JdeMoncTpanuu:

Ilopmpemur: A. JleBeHryk, P.
I'yk, T. llIBann, M. IInennex,
K. M. bap, P. Bupxos.
Tabruyer u cxemor: «CTpoeHue
YKapUOTHYECKOU KIETKNY,
«CTpoeHue )KUBOTHOM
KIeTkn», «CTpoeHue
pPaCTUTEIBHOUN KIETKNY,

PackpbiBath conepxanue
TEPMUHOB Y MTOHSTHIA:
[IUTOIUIa3Ma, OPraHOU/IbI,
9HJIOTIIA3MATHYECKas CETh
(BIIC), anmapart I'oasmxwy,
JM30COMBI, BaKyOJIb,
MUTOXOHIPHH, TUTACTHIBI
(XJIOPOTIIIACTBI, XPOMOILIACTHI,
JICHKOIIIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIETOUHBIN
HEeHTp (LIEHTpOCOMa), PECHUYKH,
KT'YTUKH, BKIIOYCHUS, SI/IPO,
sepHasi 000J104Ka, KapHOILIa3Ma,
XpOMATHH, SIPHIIIKO,
XPOMOCOMBI.

OrnuceiBaTh CTpOCHUE
9YKapHUOTUYECKOH KIIETKH T10
U300paKEHUSIM U Ha
MUKpOIpernaparax;
KJIaCCU(HUIIMPOBATH OPTaHOUBI B
3aBHCHMOCTH OT OCOOCHHOCTEN
uX CTpoeHus (0 JHOMEeMOpaHHEIE,
JIByMeMOpaHHbIE,
HeMeMOpaHHbIe);

OTHUCHIBATH (DYHKIIMH KaXKJIOTO
OpraHouja B KJIETKE.
XapakTepru3oBaTh KIETOYHOE
PO KaK MECTO XPaHEHUS,
nepeaayn (yaIBOCHHE XPOMOCOM)
U peanu3anuu (TPaHCKPUIIIIHS)
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«CtpoeHue
MIPOKapPUOTHYECKOHN KIETKHY,
«CTpoeHHe siipa KIETKU».
ObopyoosaHue: CBETOBOU
MHUKPOCKOII; MUKPOTIPENapaThl
PaCTUTENbHBIX, )KUBOTHBIX U
OaKTepHaAIbHBIX KIETOK.
Jlabopamopnas paboma Ne 1.
«/3ydeHne cTpoeHus KIETOK
pacTeHui, KUBOTHBIX U
OaxkTepuil 101 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTHMCAHUEN

HACIIEICTBEHHON HH(pOpMaIuu
KJIETKH.

[lepeuncnsaTs 1 ONUCHIBATH
KOMITOHEHTHI siJipa v UX (PyHKIUH.
CxemaTH4HO M300paxkaThb
CTPOEHHUE PACTUTEIIBHON 1
JKMBOTHOM KJIETKHU.

OOBACHATH OMOJIOTHYECKOE
3HauYEHUE TPAHCIIOPTA BEILIECTB B
KJIETKE

12. KonTpouabHasi
padora Nel o Teme
«XMMHYECKHUI cOCTaB
U CTPOEHNE KJIETKI)

Tema 4. /KuzHenesiTeJIbHOCTb KJIETKHU (6 1)

13. O0MeH BelecTB.
IlnacTuyeckuii
ooMeH. DoTOCHHTE3.
XeMOCHHTE3

(29)

OOMeH BeIeCTB, HIIN
MeTa0oIi3M. ACCUMUJISIIUS
(rutactudeckuit oOMeH) u
JTUCCUMMIIALINS
(?HEpreTHYecKuii 0OMeH) —
JIBE€ CTOPOHBI €IMHOTO
nporiecca metaboauszma. Posn
3aKOHOB COXPAaHEHUS BELIECTBA
Y DHEPTUM B IOHUMaHUU
MeTtabosm3ma. Tumnsl oOMeHa
BELIECTB: aBTOTPO(DHBII U
rerepotpodHbIid. Poib
(hepMEeHTOB B 0OOMEHE BEIIIECTB
U TIPEBpAIlEHUN YHEPTUH B
KJIETKE.

®ortocunres. CBeToBas u
TeMHOBas ¢a3bl HOTOCHHTE3A.
Peakuuu portocunresa.
D¢ddexTuBHOCTH POTOCHHTESA.
3naueHue GOTOCUHTE3A IS
KU3HU Ha 3emie. BrnusHue
ycIoBuUH cpebl Ha GOTOCHUHTE3
U CTIOCOOBI TIOBBIIICHUS €r0
MPOJIYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTEHUH.
XEeMOCHHTES.
XeMOCHHTE3UPYIOIINe
OakTepuu. 3HaYCHHE
XEMOCHHTE3a JUIs KU3HU Ha
3emute.

JdemoHcTpanuu:

PackpbiBath conepxanue
TEPMHUHOB Y TIOHSATHI: 0OMEH
BEIIIECTB U MPEBpAICHUE YSHEPTUU
(MeTaboan3M), aCCUMUIIATINSA,
IJIACTUYECKUI OOMEH,
JTUCCUMUIIALINS, SHEPTeTUUECKUI
obmeH, ¢otocuHTe3, PoTONH3,
dbochoprmpoBanue, IEPEHOCUNK
MIPOTOHOB, XEMOCHHTE3.
OnuceiBath HoTOCHHTES,
MPOLIECCHI, TPOTEKAIOLIUE B
CBETOBOM M TEMHOBOM (ase.
BbIsSBISTS NPUYHHHO-
CJIEJICTBEHHBIE CBSI3U MEX]LY
MOTJIOLIEHUEM COJIHEYHON
SHEPTUU XJIOPOPHIITIOM U
cuHTe30M MoJjiekyln ATO.
CpaBHUBATH UCXOJHbIC BEIIECTBA,
KOHEYHbIE MPOJYKTHI U YCIOBHS
MPOTEKaHUs peakIuii CBETOBOM U
TEMHOBOM (ha3bl POTOCHHTERA.
CpaBHuBath (HOTOCHUHTE3 U
XEMOCHHTES.

OueHuBaTh 3HaYEHUE
dboToCHHTE3a M XEMOCHUHTE3a IS
JKW3HU Ha 3emJie
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Ilopmpemur: K. A. Tumupszes.
Tabauywl u cxemo.
«XgmopomiacT», «POTOCHHTE3»

14. JDueprerudeckuii
oomen (1 u)

DHepreTudecKrii 0OMeH B
kietrke. Pacuierienne
BCIIECTB, BBIJCIICHUE U
AKKyMYyJUPOBAHHUE SHEPTUU B
KJIETKE. DTaIbl
SHEPTreTUIECKOTO OOMEHA.
I'mukxonus. bpoxxeHnue u ero
BuAbl. Kucnopoanoe
OKHCJIEHHE, WIN KJIETOYHOE
nerxanue. OKHUCIUTEIIHLHOE
(dbochopunpoBaHue.

D¢ heKTUBHOCTH
SHEPreTHYecKoro oOMeHa.
JdemoHcTpaumnu:

Tabnuywl u cxemol: « TUTIBI
MATaHUSTY, «MeTabom3My,
«Murtoxonapus»,
«OHEPreTUIeCcKuii OOMEeH»

PackpsiBaTh conep:xanue
TEPMUHOB U NIOHATHUM:
SHEPreTUUECKU 0OMEH,
[JIMKOJIN3, MOJIOUHOKHCIIOE
Opo’keHHe, CIUPTOBOE OpOKEHHE,
OHOJIOrMYECKOE OKUCIICHUE,
KJIETOYHOE JIbIXaHHE,
JTUCCUMUITALINSL, PEPMEHT.
XapakTepru3oBaTb 0OMEH BEIIECTB
Y TIpEBpAIlCHUE SHEPTUN
(MeTabonM3M) KaK OJTHO UX
CBOICTB KHBOTO.

[Tepeuncnary 0cOOCHHOCTH
IJIACTUYECKOTO U
SHEPTEeTHYECKOTO OOMEHa B
KJIETKE; yCTaHABJIMBATh
B3aUMOCBSI3b MEXKITY HUMHU.
Paznuyarh TUIEI 0OMEHA BEIIECTB
B KJIETKE: aBTOTPO(HBIN 1
reTepoOTPOHBIM.

OnuceIBaTh TAIBI
SHEPTEeTHYECKOT0 0OMEeHa
(OITOTOBUTENBHBIMN,
OECKUCTIOPOTHBIN, KUCTIOPOTHBIH )
U CPaBHMBATh UX MEXIY COOOil.
XapakTepru3oBaTh peaKiuu
[JIMKOJIN3a, OpOKeHus,
KJIETOYHOTO JIbIXaHUS; BBISIBIISTD
MPUYHNHHO-CJICICTBEHHBIE CBSI3U
MEX/1y TJIUKOJIU30M,

KJICTOYHBIM JIbIXaHUEM U
cuHTe30M Mojiekyn ATO.
CpaBuuBath 3((HheKTUBHOCTh
0OECKHUCIOPOTHOTO U
KHUCJIOPOJIHOTO 3TaIoB

15. BuocunTes Geaka
(24)

Peakuuu MaTpu4HOro CHHTE3a.
I'enernueckas nHGopmanus u
JAHK. Peanmu3amus
reHeTU4ecKoil nHpopmanuu B
kierke. ['eneTnyeckuii Koa u
€ro CcBoMcTBa. TpaHCKpUIILIUA
— MarpuuHsblil cuate3 PHK.
Tpancnsaus — OGHOCUHTE3
Oenka. DTarnbl TPAHCIALUH.
KoaupoBanne aMMHOKHCIIOT.
Ponb pubocom B GrocuHTE3€

PackpriBath conepxanue
TEPMHUHOB U MOHATHIL: TEH,
T€HETUYECKUM KO, MAaTPUYHBIN
CUHTE3, TPAHCKPUIILIHS,
TPAHCIISIUS, KOJOH, aHTUKO/JIOH,
pubocoma, IeHTpaIbHas 10TMa
MOJIEKYJISIPHOI OHMOJIOTHH.
Ornpenenarb cBoMCTBa
T€HEeTHYECKOTO KOJ1a
(TPUTUIETHOCTH, OTHO3HAYHOCTH,
BBIPOKIEHHOCTb,
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Oenxa.

JdeMoHcTpanum:

Iopmpemur: H. K. KonpLos.
Tabauyvl u cxemvi: «CTpoeHUE
JHK», «Ctpoenue u
(YHKIIMOHHPOBAHKE TCHAY,
«Cunres Oenkay, «Permmmkanus
JHK», «I'eneTnueckuii Koa.
ObopyoosaHue: MOIEIH-
ammnkanuu «Y nsoenue JJHK
U TpaHCKpUILHs», «brnocunres
Oenka»

YHHUBEPCAIbHOCTb,
HEIEPEKPbIBAEMOCTb,
HENPEPBIBHOCTB).

OnwuceIBaTh TAIbBI peaTu3aliu
HaCIIEICTBEHHON HH(pOpMaIiK B
KJIETKE.

CpaBHUBAThH peakuu
MaTPUYHOTO CUHTE3a MOJIEKYII
PHK u Oenka B kieTke

16. Hek1eTouHbIe
(popmbI KM3HH —
BupycslI (1 4)

Heknerounsie Gpopmbl xU3HU
— BHUpYChI. McTopust OTKpbITUS
BupycoB (/. 1. IBanoBckwii).
Oco0eHHOCTH CTPOEHUS 1
YKU3HEHHBIN LIUKJI BUPYCOB.
bakrepuodaru. bonesan
pacTeHui, )KUBOTHBIX U
YeJI0BEKa, BbI3bIBAEMbIE
BHUpycamu. Bupyc
MMMYHOJIePUIUTA YeI0BeKa
(BUY) — B030ymuTenn
CII1Ia. O6paTHas
TPaHCKPUIILINS, pEBEpPTa3a,
unrterpasa. [Ipodumaktika
pacpoCTpaHEeHHs] BUPYCHBIX
3a00J1eBaHUH.
JdemoHncTpauuu:

Ilopmpemeor: 1. .
HBaHOBCKHIA.

Tabauywvl u cxemol: «Bupycoly,
«baxmepuoghacu», « Cmpoernue
U JCUSHEHHBIU YUKTL 8UPYCA
CIIN]]a, 6akmepuogazay.
Obopyoosanue’ mooens
cmpykmypul [[HK; macnumnas
MOOeb-annauKayus
«Cmpoenue xniemxuy

PackpsiBaTh conepxanue
TEPMHUHOB U TIOHATHI: BUPYC,
BHUPYCOJIOTHSI, KallCUJL,
OaxTepuodar, BUpyc
UMMYHOJEQUIINTA YeJIOBEKa
(BHY), oHKOTreHHBIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI Kak
HEKJIETOYHYIO (hOpMY KHU3HU;
0COOEHHOCTHU CTPOCHHUSI U
JKU3HEHHBIN I[IUKJI BUPYCOB.
OnuceIBaTh JKU3HEHHBIN [THKIT
BHpyca IMMYyHOIe(huinTa
YyeJioBeKa; pa3jnyaTrh Ha
pucynkax BTM (Bupyc TabauHO#
MoO3auKH), 6akTepuodar, BUY.
O00CHOBBIBATH U COOIIOIATH
Mepbl TPOUITAKTUKN
pacnpocCTpaHeHus: BUPYCHBIX
3a00s1eBaHui (peCTUpaTOpHbBIE,
KEITYI0YHO-KHIIIECYHBIE,
KJenieBou sHnedaut, BUY-
uHpeKus)

Tema 5. Pazm

HOKeHHEe M MHIUBHUIYAJIbHOE Pa3BUTHE OPrann3MoB (5 u)

17. ’Ku3HeHHBIH
HUKJ KJIETKH.
Jlenenne KIeTKH.
Murto3 (1 49)

Knetounsrit nuki, unu
YKU3HEHHBIN IUKIT KIETKH.
NuTepdaza u Muto3s.
[Ipoueccel, mporekaroue B
uHTepdase.

Pennukarus — peakuus

MatpuuHoro curesa JJHK.

PackpeiBath conepxanue
TEPMUHOB U MOHATHUI: KIIETOYHBIN
UKJ, UHTepda3a, perIruKaus,
XpOMOCOMa, KapHUOTHIIL,
TaruIONIHBIM, TUTUIOUIHBIN
XPOMOCOMHBIN HA0OD,
XPOMAaTHU/JIbl; MUTO3;
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CrtpoeHne XpoMoCoM.
XpoMOCOMHBIN HAOOp —
KapuoTHIL. /JAIUTONIHBIN 1
TaTuIONTHBIA XPOMOCOMHEBIE
HaOopbl. XpOMaTUIbI.
IuTonorndeckrue 0CHOBBI
Pa3MHOKEHUS U
WH/IMBHTyaIbHOTO Pa3BUTHS
OpPTraHHU3MOB.

Jlenenue KJIeTKH — MHUTO3.
Cranuu muto3a. [Iporieccsl,
MIPOUCXOIAIINE HA PA3HBIX
CTaJIUSX MHUTO3A.

buosornueckuii cCMbICT MUTO34.

[Iporpammupyemast rudenn
KJIETKH — aromnTo3.
JdemoHncTpaumnu:

Tabnuywl u cxemol.
«KneTouHBIA TUKITY,
«Pennmukanus JTHK»,
«CTpoeHne XpoMOCOMBI»,
«MUTO3»; MaruHuTHAs MOJEITh-
anruiukanus «Jlenenue
KieTkm»; moaens JJHK.
ObopyoosaHue: CBETOBOU
MH-KPOCKOII; MUKpOIIpEnapar
«KapuokuHes B KJIeTKax
KOpEIIIKa JTyKa.
Jaoopamopnas paboma Ne 2,
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax

ero craauu: mpodasa, meradasa,
aHadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIH UK
KJIICTKH; TICPEUYHCIIATh U
XapaKTepru30BaTh MEPHOIbI
KJIETOYHOTO LIMKJIa, CPAaBHUBATh
UX MEX]y COOOH.

OnuceIiBaTh CTPOEHUE XPOMOCOM,
KapUOTHIIOB OPTaHU3MOB,
CpaBHHUBATh XPOMOCOMHBIC
Ha0OPHI KJIETOK.

CpaBHHUBATH CTaJIUN MUTO3A.
Paznmuaths Ha MUKpoOTIpenapaTax
¥ PUCYHKaX CTaJIMA MHUTO3a.
PackpsiBaTh OHONIOTHYECKUIA
CMBICIT MUTO32

18. ®opmbl @opMbI Pa3MHOXKEHUS PackpriBath conepxanue
Pa3MHOKeHUs! OpraHu3MoOB: O€CI0JI0e U TEPMHUHOB U TIOHATHUH:
OpPraHu3MoB noJsioBoe. Buspl Gecrionoro pa3MHOKEHHE, KJIOH, T0JIOBbIE
(19) Pa3MHOKEHHUS: IeJICHUE KJIETKU (TaMeTsl), STHIEKIIeTKa,

HaJBOE, I0Y-KOBAHUE OJHO- U
MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue,
BEreTATUBHOE PA3MHOXKEHHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAUEHUE NI
CEJIEKIUU.

ITonoBoe pasMHOXKEHHE, €TI0
OTIINYMSI OT OECIoJIoTO.
JdeMoHcTpanum:

Tabnuywt u cxemol: «POPMBI
Ppa3sMHOKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIIIOIOTBOPEHUE Y
LIBETKOBBIX PACTEHHID,

CIIEPMAaTO30M/1, 3UT0Ta, JICJICHHE
Ha/IBOE€, TOYKOBAHUE,
cropynsiiusi, hpparMeHTaIus,
BEreTaTUBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHUE,
OMbLICHHUE, TBOMHOE
OTUIOIOTBOPEHUE, MOJIOBBIE
JKeJe3bl, CCMEHHUKH, SITUHUKH,
OTUIOIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).

XapakTepru3oBaTh 0COOCHHOCTH U
3HaueHue OECIOoJIOTO U MOJIOBOTO
CIOCOOOB Pa3MHOKEHUSI.
Briensate BUIbI O€CTIONOTO
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«JleneHue KneTku OaKTepuiny,
«BereratuBHO€ pa3MHOXEHUE
pacteHuity, «CTpoeHue NoJ0BbIX
KJIETOK»

Pa3MHOKEHHUS; BBISABIISAT
B3aMMOCBSI3U MEX 1y (hopMamMu u
croco0amu pa3MHOKEHUS U UX
OMOJOTUYECKUM 3HAUEHUEM.
Buaners npuémamu
BEreTaTUBHOI'O Pa3MHOKEHUS
KYJbTYPHBIX pacTeHHi (Ha
pUMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBHIE
KJICTKH: SHIICKICTKH,
CIEPMAaTO30M/Ibl; BBISIBIIATH
O0COOEHHOCTH MX CTPOCHUS

19. Meiio3 (1 1)

Meiios. Ctaauu meiio3a.
[Ipoueccel, mpoucxoasume Ha
ctagusax Mero3sa. IloBenenune
XpOMOCOM B MEHO3€.
Kpoccunrosep.
buonoruueckuii CMBICT U
3HAYEHHUE Meno3a.
JdemoHcTpaumnu:

Tabnuywl u cxemol: «<Mero3y.
Obopyoosanue: monensb JIHK;
MarHuTHas MOJIEIb-
anmukanus «Jlemenue
KJIETKW»

PackpsiBaTh conepxanue
TEPMHUHOB U NIOHATUI: MEHO3,
KOHBIOTAISI XpPOMOCOM,
nepeKpeCT (KPOCCHHTOBEDP)
XpOMOCOM, TaMETBHI.
XapakTepru3oBaTh MENO3 Kak
CII0CO0 KJIETOYHOTO JICJICHU,
OTIMCHIBATh MEIO03 M0 CTaTUsAM;
CpaBHMBATH CTaJNU ME€W03a U
MHUTO3A.

Pa3nuuate Ha puCyHKax craguu
Me€i03a; pacKpbIBaTh
OuoJorNUecKoe 3HaYeHne Melosa

20. O6pazoBaHue u
pa3BUTHE MOJOBBIX
KJIETOK.
OmonorBopenue

(1 4)

l'amerorenes — mpoiecc
00pa3oBaHMs MOJIOBBIX KIIETOK
y )KUBOTHBIX. [los10BBIE
JKeJe3bl: CCMEHHUKHU 1
suyHuku. OOpa3oBaHue 1
Pa3BUTHE MOJIOBBIX KIETOK —
ramer (crepmMaTro3ou,
SIMIIEKJIETKA) — CIIePMAaTOTeHe3
u ooreHe3. OcoOeHHOCTH
CTPOEHUS AULIEKIETOK U
CIIEpPMAaTO30HU/IOB.
OnogoTBOpEHHE.
ITapTeHnorenes.
JdemMoncTpanum:

Tabruywr u cxemor: «IIpsmoe u
HEIPsIMOE PA3BUTHEY,
«l"ameTorenes y
MJIEKOTIMTAIOLIUX U YEJIOBEKA».
Obopyoosanue: MOJIENb
MeTa]a3HON XpPOMOCOMBI;
MHUKPOCKOTI, MUKPOIIpENapaThl
«CniepMaTo3011bI
MJIEKOIIUTAIOILETOY,

PackpriBath conepxanue
TEPMHUHOB U TIOHSTHU:
raMeToreHes, criepMaToreHes,
OOT'eHe3, CIIepMaTo30uI,
aKpocoMa, sIfIeKIeTka,
MOJIIPHBIE TENbLIA.
XapakTepu3oBaTb 0COOEHHOCTH
rameToreHesa

Y )KUBOTHBIX M €T0 CTaHH,
MIOJIOBBIE KIIETKU

JKUBOTHBIX U OTIMCHIBATH TIPOIIECC
UX Pa3BUTUSL.

CpaBHMBATh CIIEpPMATOT€HE3 U
OOT'€HE3.

OnuceIBaTh OIJIOJIOTBOPEHHE,
OMONOTHYECKOe 3HAYCHHE
OIUIOJIOTBOPEHUS
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«Slineknerka
MJICKOTIUTAOIIETO.
Jlabopamopnan paboma Ne 3.
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha I'OTOBBIX

MUKpOIpenapaTax»
21. MupuBuayaibHoe | HauBHyanbHOE pa3BUTHE PackpeiBaTh conepxanue
pa3BurTue (oHTOTEHE3). DMOPHUOHAILHOE | TEPMHUHOB U TIOHSITHIA: OHTOTCHE3,
OpPraHu3MoB pa3ButHe (3MOpHOTEHE3). aMOpHOTeHe3, 3UT0Ta, APOOIICHHE,
(1 9) Dranbl SMOPHOHATIEHOTO OylactoMepsl, MOpyJa, OJacTyina,
Pa3BUTHSl y TO3BOHOYHBIX OnacTolens, racTpyia, Heipyna,
KUBOTHBIX: Ipo0JIeHueE, OpraHoreHe3; 3apO/IbIIIEBbIE
ractTpysasus, JUCTKU: KTOJIepMa, Me30JepMa,
OpraHoreHes. SHTOJEPMa; MOCTIMOPHOHAIBHOE
[TocTaMOpHOHaNbHOE Pa3BUTHE. | pa3BUTHE: MIPSIMOE U HEMPSMOE
Turmbl mocT->MOPHOHATIEHOTO (imunHOYHOE); MeTaMOp(ho3,
Pa3BUTHUSL: IPSIMOE, HENPSIMOE Meracropa, MUKpOCIopa,
(numHOYHOE). BiusiHue cpenbl | MbUIBLIEBOE 3€PHO, CIIEPMUH,
Ha Pa3BUTHE OPTaHU3MOB; 3apOJIBIIIEBBIA MEIIOK, TBOMHOE
(bakTopbl, CIOCOOHBIE OTUIOIOTBOPEHUE.
BBI3BIBAThH BPOXKICHHBIC Onpenensitb 3Tamnsl
ypOJCTBA. SMOPUOHAIBHOTO PAa3BUTHS
Poct u pazBuTHe pacTeHuUid. XOPJIOBBIX HA CXeMax U
OHTOreHe3 BETKOBOTO npernaparax 1 ONUChIBaTh
pacTeHusl: CTPOCHUE CEMEHH, MPOLIECCHI, TPOUCXOASIINE Ha
CTa/Iuu Pa3BUTHSL. Ka)XJIOM JTare.
JdemoHcTpaumnu: CpaBHMBAaTh NEPUO/IbI OHTOT€HE3A,;

Tabauyol u cxemor: «OCHOBHBIE | TIPSMOE U HEMIPSAMOE (JTMUMHOYHOER)
CTaJi OHTOTeHE3ay, «[IpsiMoe | MOCTIMOPHOHAILHOE Pa3BUTHE,

U HETIPSIMOE Pa3BUTHEY, 3apO/IBIIIY YeJIOBEKa U APYTUX
«/IBoitHOE OIII0JOTBOpEHUE Y XOPJOBBIX.
[[BETKOBBIX PACTCHUI» OOBACHATH OMOJIOTHYECKOE

3HaYEHHUE Pa3BUTHUS

¢ MeTamMop$030M; OTPULIATEITHHOE
BIIUSTHUE aJIKOTOJIsI, HUKOTUHA U
JIPYTUX TePATOTEHHBIX (PaKTOPOB
Ha pa3BUTHE 3apO/IbIIIa YeIOBEKa.
OnuceiBaTh Mpo1ecc ABOWHOTO
OTUIOIOTBOPEHUS Y IIBETKOBBIX

pacTeHuit
Tema 6. HacJieIcTBEeHHOCTH H H3MEHYHBOCTH OPraHu3MoB (9 )
22. T'enernka — [IpenMer u 3aaun reHETUKH. PackpriBaTh conepxanue
HAYKa 0 Ponp nuronornn n TEPMHUHOB U IIOHATHI: T€H, TEHOM,

HACJIEICTBEHHOCTH H | YMOPHOJIOTMH B CTAHOBJICHUH TeHOTHII, (PEHOTHUII, XPOMOCOMBI,
u3men4yuBoctTH (1 4) reHeTUKH. Bian poccuiickux U | ajuienbHble TeHbI (alljienu),

3apyO0eKHBIX YUCHBIX B TOMO3HI0Ta, TETEPO3UT0Ta,
pa3BHUTHE TEHETUKH. MeTO bl JOMHUHAHTHBIA MPU3HaK (TE€H),
FeHETHKHU periecCUBHBIN TPU3HAK (TEH),
(TuGpUIOTOTUYECKUH, qrcTas TUHUS, THOPHUL.
LIUTOT€HETUYCCKHH, [lepeuncisiTh 1 XapaKTepU30BaTh
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MOJIEKYJISIPHO-TE€HETUYECKUI ).
OCHOBHBIE TEHETHUECKHE
noHsTus. ['enernueckas
CHUMBOJIMKA, UCHIOJIb3yeMasl B
CXeMaxX CKpELIMBAHUM.
JdemoHcTpaumnu:

Ilopmpemur: I'. Menpnens, T.
Mopran, H. 1. Basunos, C. C.
Yersepukos, H. B. Tumodees-
PecoBckuii.

ObopyoosaHue: MOIEIb-
anmunkanus «MoHOTHOpHIHOE
CKpeIIuBaHuey, repoapuii
«I"0poxX OCEBHOW»

METO/Ibl T€HETUKHU:
rUOpPUI0TIOTHUECKUH,
IIUTOT€HETUUCCKHIA,
MOJIEKYJISIPHO-T€HETUYECKHU;
JIOMUHAHTHBIE U PELIECCUBHBIC
MPU3HAKU PACTCHHUM U )KUBOTHBIX.
[Tos1b30BaTHCS TEHETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM
JUTSI 3aIUCHU TEHOTHITHYECKUX
CXEM CKpEIINBaHUS

23. 3aKOHOMEpPHOCTH

3aKOHOMEPHOCTH

PackpsiBaTh conepxxanue

HACJIeI0BAHUSA HacJeI0BaHUs TPU3HAKOB, TEPMUHOB Y TIOHSTHH:
NPU3HAKOB. yctaHoBieHHbIe . MeHenemM. | MOHOTHOpPUIHOE CKpEIIMBaHUE,
MonorudpuaHoe Monorubpuanoe beHoTUnMYeCKne rpymibl,
CKpeluBaHue CKpEIlIMBaHKE. 3aKOH TUOPHUIOTOTUIECKUN METOT,
(14) eaMHOO00pa3us THOPHUIOB YHACTHIE JIUHUU, JOMUHUPOBAHUE
nepBoro nokosieHus. [lpaBuno | reHoB (MOJIHOE, HETIOJIHOE),
JOMUHUPOBaHUS. 3aKOH pacHIeTUIeHHE B IOTOMCTBE.
pacilerneHus MPU3HaKOB. OnuceIBaTh METOAUKY
I'unore3a 4MCTOTEHI raMeT. npoBenenus ['. Menaenem
[TonHoe u HemosiHOE OTIBITOB T10 U3YYEHHIO
JOMHHHUPOBaHHUE. HACJIEJOBaHUS OJHON Mapbl
JdeMoHcTpanum: MPU3HAKOB y TOpPOXa MOCEBHOTO.
Ilopmpemeor: I'. Mennens. PackpeiBath conepixanue 3aKOHOB
Tabauywvl u cxemo. earmHo00pa3us TMOPHIOB TIEPBOTO
«MonorubpuaHoe MOKOJICHUS ¥ 3aKOHA
CKpEILMBAHUE U €TO pacierneHus.
UTOTEHETHYECKasi OCHOBAY, OOBACHATH TUMOTE3Y YUCTOTHI
«3aKOH pacLIEIUICHUS U ero ramer.
UTOTE€HETHYECKasi OCHOBAY, 3anuceIBaTh CXEMBI
«3aKOH YHCTOTHI TAMET. MOHOTHOPUAHOTO CKPEIIUBAHUSA,
ObopydosaHnue: Moaenu- OOBACHSATH €r0 LIUTOJIOTHYECKUE
anmuMkanuu « MOHOTUOPHUIHOE | OCHOBBI U pelIaTh FT€HETHUECKUE
CKpelrBanuey, «HemomHoe 3aJa4d Ha MOHOTHOPHUIHOE
JOMHHHUPOBaHKE»; repOapuii CKpEIlIUBaHHe
«["opox moceBHOI»
24, [IurudpugHoe JluruOpuHoe cKperuBaHue. PackpbiBath conepxanue
ckpemmBaHue. 3akoH | 3aKOH HE3aBUCUMOTO TEPMUHOB U IOHSATHUH:
HEe3aBHCHMOI0 HaCJeI0BaHUs IPU3HAKOB. TUTUOPHUIHOE CKPEIBAHUE,
HaCJIeJOBAHUSA [{utoreneTnyeckne OCHOBBI AHAJIM3UPYIOIIEEe CKPEIIMBaHUE.

npu3Hakos (1 1)

,Z[I/IFI/I6pI/I,[[HOFO CKpCIIMBaHMHA.

OnuceiBaTh ONBITE I'. Meunens

AHaJ'II/ISI/IPYIOH_Iee M0 U3YUYCHUIO HACIICAOBAHUS IBYX
CKpCIIMBAaHUC. Hcnons3oBanue nap nmpu3HaKoB y ropoxa
AHAJIU3UPYIOIICTO ITOCEBHOTO.

CKpCHIUMBAHUA I
ONPpCACIICHNA I'CHOTHIIA ocoOu.

PaCKpBIBaTB COZCPIKAHUC 3aKOHA
HC3aBUCHUMOI'O HACJICAOBAHUA
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JdeMoHcTpanum:

Ilopmpemur: I'. MeHens.
Tabauywl u cxemo.
«durubpunHoe
CKpEILMBAHUEY,
«l{uTonornyeckue 0CHOBBI
JTUTHOPHTHOTO CKPEIIUBAHUSD).
ObopyoosaHnue: MOIEIb-
anruukanus «lurubpuanoe
CKpEeIllBaHHE»

IIPU3HAKOB.

[IpumeHATh MaTEMaTUYECKHUI
Pacy€T ¢ MOMOIIBIO METOJA
NIEPEMHOKEHMSI BEPOSITHOCTEHN U
3aMMch ¢ HOMOIIbIO
(EeHOTUNHNYECKUX PaIUKATIOB
pacIlenIeHs IPU3HAKOB y
MOTOMKOB 10 (peHOTHITY U
TEHOTHUILY.

3anuchIBaTh CXEMBbI
JUTUOPHUIHOTO CKPEIUBAHUS,
OOBSACHATH €T0 LIUTOJIOTMUECKHE
OCHOBBI U pelIaTh TeHETUYECKUE
3a/1a4M Ha JUTHOpUIHOE
CKpeIllMBaHNe

25. CuenieHHoe
HacJIeOBaHNe
npusHakos (1 4)

CuenyieHHO€ HaclieIoBaHUE
npu3HakoB. Paborta T. Moprana
10 CIETJICHHOMY
HacJeI0BaHUIO TEHOB.
Hapymenue cuensienusi reHOB
B pe3yibTaTe KPOCCHHTOBEPA.
XpOMOCOMHAsI TEOPUS
HAaCJIEACTBEHHOCTH.
I'eneTnueckue KapThl.
JdemoHncTpaumnu:

Ilopmpemeor: T. Mopras.
Tabnuywl u cxemol:. «Merio3»,
«I"'eHeTYECKHE KApThI
pacTeHui, )KUBOTHBIX U
yenoBekay, «B3zanmopeicTeue
AJUIETIbHBIX TEHOBY.
Obopyoosanue:
MuKpornpenapar «/Ipozodunan
(HOpMa, MyTanuu GOPMbI
KPBLIBEB U OKPACKU TeNa),
MUKPOCKOIT; MOJIENb-
anmutukanus «llepekpéct
XpPOMOCOM.

PackpbiBath conepxanue
TEPMUHOB U IOHATHUM:
CLEIJIEHHOE HACJIEJOBaHUE
MPU3HAKOB, PEKOMOMHALINS
I€HOB, FTEHETUYECKUE KapThl
XpOMOCOM, MOPTaHU/A.
Ha3bIiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TEOPUU
HacnencTeeHHoctu T. Moprana;
PACKpBIBATh COJEPKAHNE PAOOTHI
T. Moprana 1o CiernjieHHOMY
HACJICJOBAaHHUIO T'€HOB U IPUYHHBI
HapYILICHUS CLEIUICHUS MEXKIY
reHaMH.

3anuchIBaTh CXEMBbl CKPELIUBAHUS
IIPY CLICIIJICHHOM HacJIeZJOBaHWH,
OOBSCHATH IPUYHMHBI
pPEKOMOMHALIUYU TE€HOB,
OIPEIEIIATh YUCIIO TPYIIIT
CLCIUICHUS TE€HOB; PEIaTh
TEHETUUYECKUE 3aJa4l Ha
CLCIUIEHHOE HACJIEI0BaHUE

26. I'eneTnKa 1moJia.
HacaenoBanue
NPU3HAKOB,
cHernIeHHBIX

¢ moJioM (1 u)

I'eneTnka nosa. XpoMocoMHOE
OTIpEJENIEHUE T0J1a. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMBI.
I'omoramerHnsie
reTeporaMeTHbIe OPraHUu3MBl.
HacnenoBanue npusHakos,
CUEIJIEHHBIX C MOJIOM.
JdemoHcTpanmnu:

Lopmpemeur: I'. Menpnens, T.
Mopran, H. 1. BaBuiios.
Tabauysr u cxemol: «I'eHeTHKa

PackpbIBaTh cosepkaHue
TEPMHUHOB U TIOHATHI:
XPOMOCOMHBIH HabOp, ayTOCOMBI,
MI0JIOBBIE XPOMOCOMBI,
FOMOTaMETHBIH 1o,
reTeporaMeTHbIN 1O,
CLICIJICHHOE C MOJIOM
HacJIeJOBaHUE NTPU3HAKOB.
OOBACHATH LIUTOJIOTMYECKHE
OCHOBBI XPOMOCOMHOT'O
MEXaHM3Ma OIpENIEICHMsI 1ToJ1a y
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110J1a», «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CLEIIJICHHOIO C
rojaom», «Kapuorurmst
YEJI0BEKA U )KUBOTHBIX)

Pa3IUYHBIX OPraHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH
HacJe0BaHUs TPU3HAKOB,
CIICTUICHHBIX U HE CICTIJICHHBIX

C TOJIOM.

Pemiars reHeTuyeckre 3aj1aun Ha
HacJIe0BaHNE CICTUICHHBIX C
MOJIOM MPU3HAKOB

27. U3MEHYUBOCTbD.
Henaciaeacreennas
M3MEHYUBOCTh

(1 1)

N3menunBocts. Buanl
W3MEHYUBOCTH:
HEHACTEJCTBEHHAs U
HacneacTBeHHas. Poib cpensl B
HEHACJIEACTBEHHON
W3MEHYUBOCTH.
XapakTepucTuka

MO (DUKATTUOHHOU
W3MEHYUBOCTH.
BapuaunonHsli psig u
BapuanMoHHas kpusas. Hopma
peaKIuu Ipu3HaKa.
KonunuectBennsie
KaueCTBEHHbIE NPU3HAKU U UX
HopMa peakiuu. CBoMCTBa
MO (DUKAITMOHHOU
W3MEHYUBOCTH.
JdemoHcTpaumnu:

Tabnuywl u cxemol: «Buapl
U3MEHYUBOCTH,
«MoauduxanonHas
U3MEHYUBOCTbHY.
Jlabopamopnan paboma Ne 4.
«M3ydenne MoauduKanoHHON
WU3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psiaa U
BapUAIMOHHON KPUBOI»

PackpsiBaTh conepxanue
TEPMUHOB U IOHATHUMN:
M3MEHYMBOCTD, HACIEICTBEHHAS
W3MEHYHUBOCTD,
HEHACJICICTBCHHAS
W3MEHYHUBOCTD,

Mo U (UKAITHOHHAS
W3MEHYMBOCTH, BAaPHAIITMOHHBIN
P, BapuaIlMOHHAS KPUBas,
MIPU3HAK, HOPMa PEaKIInu,
KOJIMYECTBEHHLIC U KAUSCTBEHHEIC
MIPU3HAKH.

KnaccudummpoBats BUIbI
W3MEHUYNBOCTH U BBISABJIATH X
OHOJIOrMYECKHE OCOOCHHOCTH.
[lepeuncnars cBOMCTBA

MO (UKAITMOHHO N
W3MEHYHUBOCTU M OOBICHSITE €€
3HA4YEHUE Il OPTraHU3MOB.
PaznuuaTe KoJIMYeCTBEHHBIE U
KaueCTBEHHbIC TPU3HAKY;
CTPOUTH BapHAIlMOHHBIN PsJI,
BapHaIMOHHYIO KPUBYIO,
BBIUUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa

28. HaciaencrBeHHast
U3MEHYHMBOCThH

(1)

HacnencrBennas, win
FeHOTHUIINYECKAs,
M3MEHYUBOCTb.
KomOunatusHas
W3MEHYMBOCTh. Meio3 u
MOJIOBOM MPOLIECC — OCHOBA
KOMOMHATUBHOM
U3MEHUYUBOCTH. MyTalimoHHast
U3MEHUYHBOCTD.
Knaccudukanus myranuid:
TeHHBIE, XPOMOCOMHEIE,
reHOMHBIe. YacToTa ¥ MPUYUHBI
Myrauui. MyrareHHsie
(daxTopsl. 3aKOH

PackpbIBaTh cosepkaHue
TEPMUHOB U TIOHATHI:
HaCJIe/ICTBEHHAs: H3MEHYHUBOCTb,
KOMOWHATHBHAs1 U3MEHUYUBOCTD,
MyTallMOHHas! U3MEHYUBOCTb,
MYTaHT, MyTalliM: T€HHBIE,
XPOMOCOMHBIE, TECHOMHBIE;
HOJIUIIOUTHSL, AHEYTIIIOUTHS,
MyTareHsl.

XapakTepu3oBaTh
HaCJIEICTBEHHYIO U3MEHUNBOCTB;
(bopmynupoBaTh 3aKOH
TOMOJIOTHYECKUX PSZIOB B
HACJIEICTBEHHOW N3MEHYNBOCTH
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TOMOJIOTMUYECKUX PSAJOB B
HAaCJIEACTBEHHON
nsMeHurBocty H. U.
Basunosa.

BHesinepHas HacneICTBEHHOCTh
Y U3MEHYHUBOCTb.
JdemoHcTpaumuu:

Ilopmpemur: I'. ne ®pus, H. 1.
Baswuiios.

Tabruywl u cxemol.
«MyTanuoHHas
W3MEHUYUBOCTDY.
ObopyoosaHue: MUKPOCKOTI;
MUKpomnpenapar «J{po3oduiay
(HOpM™Ma, MyTauuu Gopmbl
KpPBUIHEB U OKpacKa Tela);
KOMHATHBIE€ PACTEHHUS C
NECTPOI OKPACKOM JINCTHEB.

H. 1. BaBunoBa u 00BSICHITH €T0
3HAUEHUE JIJIsi OMOJIOTHH U
CEJIEKILIUH.

KnaccudumnupoBars MyTanuu:
TE€HHBIE, XPOMOCOMHEBIE,
T€HOMHBIC — U NIPHBOIUTH
IIPUMEPBI MyTaLUH.

OOBSCHATH MPUIHHBI
BO3HUKHOBEHUS MyTaIlUi, POJIb
(aKkTOpOB-MyTareHoB.
CpaBHUBATH BHJIBI MYTAIINN;
BBISIBIISITH TIPUIHHBI
HACJICICTBEHHOM N3MEHUYUBOCTH,
HUCTOYHUKU MYTarcHOB B
OKpy»Xarolen cpezie (KOCBEHHO)
XapakTepru30BaTh BHESAIEPHYIO
HACJIEJICTBEHHOCTh U
U3MEHYUBOCTD

29. I'eHeTHKA
yesgoBeka (1 1)

I'enetuka yenoseka. Kapuotun
yenoBeka. OCHOBHBIE METOIbI
FEHETHKH YEJIOBEKA:
TreHeaIOTHYCCKUH,
OJIM3HELIOBLIN,
UTOTCHETUUECKHUH,
OHMOXUMUYECKHH,
MOJIEKYJIIPHO-TEHETUICCKUH.
CoBpeMEeHHOE OMpe/IeIeHrE
TeHOTHIIA: TIOJTHOTEHOMHOE
CEKBECHUPOBAHHUE,
T€HOTHITUPOBAHKE, B TOM YHCIIC
¢ nomoniwio I11[P-ananu3za.
HacnencrBennsle 3a001eBaHUS
YeJI0BEKa: T'eHHBIC

007e3HH, 00JIE3HH C
HACJICJICTBCHHOM
MIPEAPACIIONIOKEHHOCTBIO,
XPOMOCOMHBIE 0O0JIC3HH.
CoMaruyeckue u
reHepaTUBHBIE MyTallUU.
CtBOJIOBBIE KIETKU. [IpUHIUTIBI
3JI0pOBOr0 00pasa )KU3HH,
JMArHOCTHKY, MPOQPHIAKTUKH
JICYCHUS TEHETUYECKUX
Oose3Heit. Menuko-
TCHETUUYECKOE
KOHCYJIbTHPOBaHUE. 3HAYCHHE
MEIHUIIMHCKOM TeHETUKH B TIpe-
TOTBPAIICHUH U JICUCHUN
FeHETHYECKUX 3a00JIeBaHUMA
YeJI0BEKa.

JdemoHcTpaumnu:

PackpbiBath conepxkanue
TEPMHUHOB Y TIOHATHI: KAPUOTHIT
YeJI0BEKa, IIMTOTCHETUICCKIM
METO/I, TCHEAJIOTHUECCKUH METOI,
OMOXMMUYECKHUN METOI,
OJM3HELIOBBIA METO,
HaCJIECTBEHHBIE OOJIE3HU
(MOHOTEHHBIE, C HACJIEACTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEJTUKO-
TeHETUYECKOE
KOHCYJIbTUPOBAHHE.
[Tepeuncnarb 0COOCHHOCTH
M3Y4YCHUS TEHETUKH YEJIOBEKa;
MPUBOJAUTH TIPUMEPHI
HAacJIeACTBEHHBIX 3a00J1€BaHMI
YeJI0BEKa, XapaKTepU30BaTh
METOIbI UX MPO(OUITAKTHKY;
000CHOBEIBAThH 3HAYEHHE MEIUKO-
T€HETUYECKOTO
KOHCYJIbTHPOBAHUSI.

BhISBISTE ¥ CpaBHUBATH MEXITY
co0oli TOMUHAHTHEIE U
pelecCUBHbBIC TTPU3HAKT
YyeJIoBeKa.

CocTaBisTh U aHATU3UPOBATH
POJOCIOBHBIE YEIOBEKA
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Tabauywvl u cxemo.
«HacnenoBanue pesyc-
(dakropay, «'eHeTHKa rpyri
KPOBUY.

Ilpakmuueckas paboma Ne 1.
«CocTaBieHue U aHAIH3
POJIOCIIOBHBIX YEJIOBEKa

30. KonTpoabHasi
padora Ne2 no teme
«HacJiencTBeHHOCTH
U U3MEHYHBOCTh
OpPraHu3MoOB)»

Tema 7. Cesiekiusi opraiu3MoB. OCHOBBI OMOTEXHOJIOTHH (2 1)

31. Ceaexkuus Kak Cenexius Kak HayKa U PackpeiBaTh conepxanue

Hayka u npouecc (1 rpoiiecc. 3apoxKaeHue TEPMHUHOB Y MTOHATHIA: CEJEKIIUA,
q) CEJIEKIIUN U TOMECTUKALIHSL. COpT, NOpOJa, ITaMM,

VYuenne H. 1. BaBuiiosa o JTOMECTHUKAITHS, WA

LEHTPaX MPOUCXOXKJICHUS U 0JIOMAIIHUBAaHKE, [ICHTPHI
MHOT000pa3us KyJabTypHBIX MHOT000pa3us U MPOUCXOKICHUS
pactenuii. LleHTpsI KYJIbTYpPHBIX PACTEHUH U
MIPOUCXOXKACHUS TOMAITHUX YKUBOTHBIX, THOpHUAN3ALIHS,
#uBOTHBIX. CopT, IOpOIa, UCKYCCTBEHHBIN 0TOOP.

HITAMM. Ha3zpiBaTe U cpaBHUBATH

JdemoHcTpaumnu:
Ilopmpemuor: H. Y. BaBunos.
Tabnuysl u cxemul: KapTa
«IlleHTpBI MHOTOOOpA3US U
MIPOUCXOKICHUS KYITbTYPHBIX
pactenuit», «Ilopojib
JIOMAIITHUX KUBOTHBIXY,
«CopTta KyJabTypHBIX
pacTeHui».

Obopyoosarue: MyISDKHA

(hopM U KyJIBTYPHBIX COPTOB
pacTeHwid; repoapwmii
«CenbCcKoX03siCTBEHHBIE
pacTCHUS

IJIOJ0B U KOPHCIIOAOB TUKUX

OCHOBHBIC 3TaITbl Pa3BUTHUS
CEJIEKIIMU.

N3narats yuenne H. . BaBunosa
0 TIEHTPAX MPOUCXOKICHHUS
KYJIbTYpPHBIX PaCTCHUH;
pasnuyaTh IEHTPHI Ha KapTe
MHpa, CBSA3BIBATh X
MECTOIIOJIOKEHHE ¢ OYaraMu
BO3HUKHOBCHHUS IPEBHEUIITUX
[ABWJIN3ALUHA.

CpaBHHMBATH COPTa KYJIbTYPHBIX
pacTeHuM, IOPObl JOMAITHHX
JKUBOTHBIX U UX JIUKUX MPEIKOB.
OneHHUBaTh POJIb CEJICKIIUU B
oOecrnieyeHU
IIPOJI0BOJILCTBEHHOM
0€30I1aCHOCTH Y€eJIOBEYECTBA

32. MeToanl 1
JOCTHKEHH S
CeJIEKLMU PaCTeHUH U
JKHBOTHBIX.
buorexHoJorust KaxK
oTpacib
NPOU3BOACTBA

(19)

CoBpemMeHHbIE METOIbI
cenekuuu. MaccoBblil U
VH/IMBUyaJIbHBIA OTOOPHI B
CEJIEKLUU PACTCHUM U
KUBOTHBIX.

Onenka ’KcTepbepa.
bimskopoacTBeHHOE
CKpELIMBaHUE — UHOPUIMHT.
Uucras nuans. CKkpeluBaHue

PackpriBaTh conepxanue
TEPMHUHOB U TIOHATHI:
UCKYCCTBEHHBIN 0TOOP, MacCOBBII
0TOOp, MHAUBUYANIbHBINA 0TOOP,
JKCTEpbEpP, ONU3KOPOACTBEHHOE
CKpEIlMBaHKE, YUCTasl JTUHMS,
TETEPO3UC, HEPOJICTBEHHOE
CKpEIMBAHNE, UCKYCCTBEHHBII
MyTareHe3, NOJUILIONIBIL.
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YUCTHIX JIMHUU. ['eTepo3uc, nunu
ruOpuaHas cuia.
HepoacrBenHoe ckpemyBanue
— ayrOpununr. OtnanéHnas
ruOpuau3amys u e€ ycrexu.
HckyccTBeHHBIN MyTareHes u
MOJTY4€HHE TOJIUTIIIONIOB.
JocTmxeHus ceeKiuu
pacTeHuM, KUBOTHBIX U
MHKPOOPTraHU3MOB.
JdemoHcTpaumnu:

Ilopmpemor: . B. MuuypuH,
I'. 1. Kapnieuenko, M. @.
HBaHoOB.

Tabruywl u cxemol.
«Otnanénnas rudpuaAn3aIus,
«Pabots! akagemrka M. O.
Wsanoay, «Ilomummonausy.
ObopyoosaHnue: MyasKA
IJI0I0B ¥ KOPHEIUJIOIOB JTUKUX
($hopM U KyTbTYPHBIX COPTOB
pacTeHui.

CpaBauBath (HopmbI
UCKYCCTBEHHOTO 0TOOPa
(MaccoBOTO ¥ MHAWBHUIYAILHOTO),
BUJIBI THOPUIN3ALIIT
(6ITM3KOPOCTBEHHOMN U
OTAAJIEHHOM ), CIIOCOOBI
MOJTy4YEHUS TIOJIUILIONUIOB.
[IpuBOIUTE IpUMEPHI
JOCTHKEHUH CEJIEKIUU PACTEHUI
Y )KUBOTHBIX

DTpacyib IPOU3BOICTBA. | 'eHHAs
'031aHus pekomOonHanTHOM JJHK
Hu3MoB. Kiietounast nHxeHepus.
1. MUKpOKIIOHAJIBHOE

mii. KinonupoBanue

X CEJIbCKOXO3SIMCTBEHHBIX
MYECKUE U STUYECKHE
reHETUYECKH

OpPTraHU3MBI.

JdeMmoHcTpanum:

Tabauywvl u cxemot: «OOBEKTHI
ouotexHonorun», «Kinerounsie
KYJIbTYpPbI U KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue u nepeHoc
TE€HOB, XPOMOCOM)

PackpriBath conepxanue
TEPMUHOB Y MTOHSTHIA:
OMOTEXHOJIOT U, KIIETOUHAas
WHXCHepUsl, TeHHasl UH)XKEHEpHs,
KJIOHUPOBaHHE, TPAHCTEHHbBIE
opranu3msel, MO (renernuecku
MOAU(PUIIPOBAHHbIE
OpPraHu3MBI).

XapaxkTepu3oBarh
OMOTEXHOJIOTHIO KaK OTpacib
MIPOU3BOJICTBA, OCHOBHbBIE
JOCTHKEHUS] OMOTEXHOJIOTUHU B
00J1aCTH TPOMBIIILIIEHHOCTH,
CEJIbCKOTO XO35IICTBA U
MEIUIITHBI

[lepeuucnars u xapakTepu30BaTh
OCHOBHBIE METO/Ibl M IOCTHKEHUS
OMOMH)KEHEPUH.

OO6cyXaTh HKOJIOTHYECKUE U
STUYECKUE ACMIEKThl HEKOTOPBIX
UCCIIeIOBaHU B 0051aCTH
OMOTEXHOJIOTHH (KIIOHUPOBAHMSI,
HCKYCCTBEHHOI'O
OIUIOJIOTBOPEHUSI, HATIPABIIEHHOTO
M3MEHEHUS TEHOMA U CO3/IaHus
TPAHCTEHHBIX OPTAaHU3MOB)
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEIMETA «bHOJIOT' US1»

11 KJIIACC

1 4 B Hegemnto, Bcero 34 4

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHOE€ CoacpKaHue

I[lnanupyemMbie BHABI y4eOHOI
NAeATeJbHOCTH 00y4arouxcs

Tema 1. DBoaonuonnas 6uosorus (10 4)

1. DBoJroLIMA U
METObI eé
usyuenus (1 u)

[Ipeanocenku
BO3HHUKHOBEHMS
3BOJIFOIIMOHHOW TEOPHHU.
OBOJIOIMOHHAS TEOPUS U
€€ MeCcTO B OMOJIOTHH.
Brnusiane 3BoIIONMOHHOMN
TEOPHUU Ha pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.
CBuIeTenbpCTBa
SBOJTIOIIHH.
[TaneonToONMOTrHYECKHE:
MTOCJICIOBATEIIBHOCTh
MTOSIBJICHUS BUIOB B
MaJICOHTOJIOTHIECKOM
JICTOTIMCH, TIEPEXO0THBIE
bOpPMBL.
buoreorpaduueckue:
CXOJICTBO U pa3audue
dayH u GIOp MaTEPUKOB U
OCTpPOBOB.
DOMOpHOIOTHYECKHE:
CXOJICTBA U Pa3Inyus
SMOpPHOHOB Pa3HBIX BUOB
MTO3BOHOYHbIX.
CpaBHUTENBHO-
aHATOMHYECKHE:
TOMOJIOTHYHEIE,
aQHAJIOTHYHBIC,
PYIMMEHTApHBIE OPraHbl,
aTaBU3MbI. MOJIEKYISIPHO-
OMOXMMUYECKHUE: CXOACTBO
MEXaHH3MOB
HACJICACTBCHHOCTH U
OCHOBHEBIX
MeTabOTHMUECKUX MyTeH y
BCEX JKUBBIX OPTaHU3MOB.

PackpeiBaTh conepkaHue TEPMUHOB H
TTOHSITHIA: SBOJTFOIIHS, IEPEXO0/THBIE
(bopMBbI, PHITOTEHETHIECKHUE PSIJIBI,
BH/JIBI-9HICMHKH, BHJIBI-PEITHKTHI,
3aKOH 3apO/IBIIIIEBOTO CXOJICTBA,
OHMOreHeTUYECKUM 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHBIE
OpraHbl, pyIMMEHTAPHBIC OPTraHbl,
aTaBU3MBI.

[TepeuncnaTh OCHOBHBIC ATAIIbI
Pa3BUTHS DBOJIIOITMOHHON TEOPHH.
XapakTepru30BaTh CBUJICTEIHCTBA
SBOJIIOIHH: TTAJICOHTOJIOTHYCCKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIILHO-
aHATOMHUYECKHE, MOJICKYJISPHO-
OMOXMMHUYECKUE.

[TpuBOIUTH IPUMEPHI IEPEXOTHBIX
($bopM OpraHu3MoOB,
(UIOTCHETUYECKUX PSIOB.
[TpuBoUTH GOPMYTUPOBKHU 3aKOHOB
OMOTEHETUUYECKOTO M 3apOIbIIIEBOTO
CXOJICTBa
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

JdemoHncTpauum:
lopmpemeur: K. JIunnen,
K. b. Jlamapk, Y. lapBuH,
B. O. Koanesckuii, K. M.
bap, 3. I'exkens, O.
Miromep.

Tabnuywl u cxemol.
«Pa3BuTHE OPraHNYECKOTO
Mupa Ha 3emiien,
«3apobIIN O3BOHOYHBIX
KUBOTHBIX»,
«ApXeonTEPUKCY.
Obopyoosanue:
ounoreorpaduueckas KapTa
MHpa; KOJUIeKIus «PopMbl
COXPAHHOCTH MCKOTIAa€MBbIX
JKABOTHBIX U PACTEHUI»;
BJIQKHBIE TPENapaThl
«Pa3BuTHE HACEKOMOTOY,
«Pa3BuTHE IATYIIKI

2. UcTopust
pa3BUTHA
npeacTaBjeHuii 00
3Bosronuu (1 4)

OBoIOIMOHHAs Teopust Y.
Hapsuna. [Ipennoceuiku
BO3HUKHOBEHUS JapBUHU3-
Ma. JIBHOKylIre CUIIbI
3BO-JIIOLIMK BUJIOB I10
HapBuny (M30BITOYHOE
pPa3MHOXKEHHE MTPU
OTPaHUYEHHOCTH
pecypcos,
HeomnpeaenéHHas
U3MEHYMBOCTH, 00PHOa 3a
CyIIECTBOBaHHE,
€CTECTBEHHbIN

0TOO0D).

CuHTreTuveckasi TeOpHs
sBosonnn (CTD) u eé
OCHOBHBIE ITOJIOKEHHUS.
JdemMoncTpanuu:
Ilopmpemur: K. JIunnen,
XK. b. Jlamapk, Y. /lapBuH.
Tabauyst u cxemul:
«[Tomynsiumny, «Kapra-
cXeMma mapluipyra
nyremecTsus Y.
HapBuHay, «@opMbl

PackpriBath cosiepikaHre TEPMUHOB U
MMOHATUH: CHCTEMAaTHUKa, €CTCCTBESHHBIN
Y UCKYCCTBEHHBIH OTOOP.
XapakTepru3oBaTh OCHOBHBIC
SBOJIFOIIMOHHBIC UJICH, KOHICIIIINU 1
TEOPHUH; CPABHUBATD B3IJISAIbI HA BU U
sposmonuio K. Jlunnes, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath BkiaJ JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSACHATH IPUHIIUIIBI
OMHApHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COJIEP)KAHUE U
3HAYEHHUE 3BOJIIOLIMOHHON KOHLIETILIUH
K. b. Jlamapka. OueHnuBaTh
€CTECTBEHHO-HAYYHBIE U COLMAIIBHO-
SKOHOMUYECKUE NPEATIOCHUIKU
BO3HUKHOBEHHMS HBOJIIOLIMOHHOMN
teopuu Y. JlapsuHa.

PackpeiBars conepxanue
SBOJIIOLIMOHHON Teopuu Y. JlapBuHa;
CpPaBHUBATb HEONPEACIEHHYIO U
OIPEAEIEHHYIO U3MEHUUBOCTD,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
0T60p, hopMbI OOPHOBI 32
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
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OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

00pbOBI 32
CYIIECTBOBAaHHEY,
«EcTtecTBeHHBIN 0TOODY,
«MHoroo0pasue copToB
pacTeHuiny,
«MHoroo6pazue nmopos
KUBOTHBIX)»

CYIIECTBOBAHHUE.
OnuchIBaTh MOJIOKCHUS
CUHTCTHYECKON TCOPHH IBOJTIOIIHH
(CTD) 1 00BbsICHATH €€ 3HaUeHUE AJIs
OuoJsiorun

3. Bua: kpurtepuu u
CTPYKTYpa.
Honyasinus kak
3JIeMEeHTapHasi
eMHHMIIA BHIA

(2 1)

MHUKpPO3BOTIOLHSL.
[Tonynsuus kak equHALA
BHJIa U DBOJIIOIIUH.

PackpeiBath copepkaHue TEPMUHOB U
MTOHATUI: MHUKPO3BOJIFOLIHS, BUJ,
KPUTEPUU BUJIA, apeall, TOMYJIALMA,

JdemoncTpauum: reHoOH/I, MyTaIluu, KOMOWHAIIUN
Tabauysl u cxemvl: TEHOB.

«llonynayuuy, XapakTepru30BaTh BUJI KAK OCHOBHYIO
«Mymayuonnas CUCTEMATHUYECKYIO SIMHUIY U
USMEHYUBOCHIbY. LEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Obopyodosanue: Beigenste kputepuu Buga
MHUKPOCKOTI, (Mopdonoruueckuit,

MHUKpOIpenapar (bU3MOIOTHYECKHH, ONOXUMHYECKHH,

«/po3oduna» (Hopma,
MyTauuu GopMbI KPbUIHEB
¥ OKpacKH Teja), MOJICIb-
anmunkanus «llepexpéct
XpOMOCOM.
JlaGopaTtopHble U
npaKkTuyecKkue padoThbl:
Jlabopamopnas paboma
Ne . «CpaBHEHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

T€HETHYCCKHI, DKOJIOTHYCCKUH,
reorpadUuecKuii) ¥ MPUMEHSATH
KPUTEPHUH IS ONTMCAHUS KOHKPETHBIX
BHJIOB.

XapakTepru30BaTh MOMYJIAIUIO KaK
CTPYKTYPHYIO €AMHUITY BUIA U
SBOJIFOLIHH.

OnuchIBaTh MOMYJISAIHIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTypa

4. JIBMKyme CHJIbI
(3J1eMeHTapHbIe
dakTopnl)
BoJonuu (1 4)

JBrxKyue cuiibl
(akTOpBI) FBOITIOIIUN
BUJIOB B MPUPOJIE.
MyTaurOoHHBIN IPOLECC U
KOMOHMHATHBHAS
U3MEHUYUBOCTb.
[TonmynsiioHHbBIE BOJTHBI U
npetid reno. M3omsius u
MUTpaIus.
JdemMoncTpanuu:
Tabnuyel u cxemoi:
«/IBMXKyIITHE CHITBI
IBOJTFOITI

PackpbIBaTh cojiepykaHHEe TEPMUHOB U
MOHATUI: KOMOMHATUBHAS
U3MEHYHUBOCTb, MYTAIIUH,
MYyTaIlMOHHBIN TPOIIECC,
MOMYJISIIIMOHHBIE BOJIHBI, Ipeii( reHoB,
W3O0JISIIIHSL, MUTPAIIUH.
XapakTepu30oBaTh AIEMEHTapHbIC
(bakTOPBI IBOJIOLUU: MYTAIITHOHHBIN
porecc, KOMOMHATHUBHAS
W3MEHUYUBOCTb, IOMYIISAIIMOHHBIC
BOJIHBI, JIpeii) reHOB, W30JIAIIHS,
MUTpaIus.

YcTanaBnuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKTY
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Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

MCXaHU3MOM U PE3YyJIbTATOM ZICﬁCTBPI?[
JBUKYIIUX CUIT (3JIEMEHTaPHBIX
($haKkTOpOB) IBOJIIOLINHI

5. EcTecTBeHHBII
oTO0p u ero ¢popmMbl

(1 4)

EcrectBennslii oTO00p —
HarpaBJstomui GakTop
3BOJIIOLUHA. DOPMBI
€CTECTBEHHOT0 0TOOpa.
JdemoHncTpauum:
Tabnuywl u cxemol.
«EcTtecTBeHHBIN 0TOOPY,
«bopnba 3a
CYIIIECTBOBAHUE)

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSITUI: €CTECTBEHHBIN 0TOOD,
O6opb0a 3a CylecTBOBaHUE.
OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOT0 0TOOpa.
XapaxTepu3oBaTb (popMbl
€CTECTBEHHOI'0 0TOOpa (IBMXKYIIUH,
CTaOUIN3UPYIOLIUH, TU3PYIITUBHBIN) U
CpaBHHUBATh UX MEXy COOOM.
XapaxTepuszoBaTb 00pr0y 3a
CYILIECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXKBHIOBAsI, BHYTPUBHIOBAS,
60prOa ¢ HEOIArONPHUATHBIMU
(dbakTopaMu BHEIIHEH CpeIbl)

6. Pe3yJbTarhbl
IBOJIIOLNH:
NMPUCIIOCOOJEHHOCT
b OPraHU3MOB H
BH1000pa3oBaHue

(1 1)

[Tpucnoco0aeHHOCTh
OpraHU3MOB KaK pe3yibTar
sBoJironuu. [Ipumepsl
npucrocoOIeHu y
Opranu3mMoB. ApoMop¢o3sI
U uanoaaanrtanuu. Bua u
BUJI000pa3oBaHue.
Kputepun Busa. OCHOBHbIE
dbopmbI BU1000pa30BaAHMS:
reorpaduyeckoe,
9KOJIOTMYECKOE.
JdeMoHcTpanum:

Tabauyst u cxemul:
«[Ipucnoco6ieHHOCTh
OpPraHU3MOBY,
«["eorpaduueckoe
BUJI000pa3oBaHue,
«IKOJOTUYECKOE
BUJI000pa30BaHUE.

Obopyoosanue.
KOJUIEKLIHS

«I[Ipumepsb! 3aIMTHBIX
IpUCHOCOOIeHUH Y
YKUBOTHBIX»; KOJIJIEKIUS
HACEKOMBIX C pa3IN4YHbIMU
TUIIAMU OKPACKH; Habop

PackpbIBaTh cosep:kaHie TEPMUHOB U
MOHATHUI: PUCTIOCOOICHHOCTb,
MOKPOBHUTEIHCTBCHHAS H
npefocTeperaromnias OKpacka,
MaCKHpPOBKa, BHI000pa30BaHHE.
OnwuceIBaTh MEXaHU3M
BO3HUKHOBEHUSI IIPUCTIOCOOJICHHH Y
OpraHU3MOB.

BBISIBIIATE IO M300paKeHHUSIM, Ha
KUBBIX U (PUKCUPOBAHHBIX
npernapartax mpuMepsbl
NPUCTIOCOOJICHHOCTH PACTCHHUI U
YKUBOTHBIX K YCIIOBUSIM CPEIIbI
oOuTaHMUs, JTIOKA3bIBATh
OTHOCHTEJIBHYIO 11€JIeCO00pa3HOCTh
MPUCTIOCOOICHUI.
XapakTepu30BaTh CIIOCOOBI U
MEXaHH3Mbl BUJJ000pa30BaHUS;
OTIMCHIBATh U CPAaBHUBATH OCHOBHBIE
(OpPMBI 3KOJIOTUYECKOTO U
reorpaduueckoro BUI000pa3oBaHus
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB OcHoBHoOe coaepkaHue IInanupyemsblie BUABI y4eOHOI
U KOJIMYeCTBO NAeATeJbHOCTH 00y4aroIuXcs
4acoB

IUTO/IOB M CEMSIH.
JlaGopaTopHble u
NpaKTHYecKue padoThl:
Jlabopamopnas paboma
Ne 2. «Onucanue

IPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHUTEJILHOTO
Xapakrepa»
7. HanpasJjieHus u MakposBomronus. PackpsIBaTh coziepkaHue TEPMHUHOB U
nyTH @DOopMBbI 3BOJTIOIHH: MOHSTHI: MaKpO3BOJIIOIHS,
MaKpPO3BOJIIOIHI buneTnveckas, bunorenes, OMOIOTHISCKUI TTPOTPECC
(2 9) JIUBEPrEeHTHA, u perpecc, apoMmopdo3,
KOHBEpIeHTHasl, uAroaganTanus, oduas aereHepanus,
napasuiesbHasl. aJalTUBHAS pajnalusl.
HeobpaTumocts XapaxTepr3oBaTb (POPMBI IBOJIOLIUH.
3BOJIFOLIMH. BrisBasate apomopdo3sl 1
[TpoucxoxaeHue ot WM0AIANTAIMU Y PACTCHHUI U
HECTIEeUAIN3UPOBAHHBIX KUBOTHBIX.
MPEIKOB. CpaBHHMBATh OMOJIOTHYECKHUI TTPOTPECC
[Iporpeccupyromias 1 OMOJIOTHYECKHI perpecc,
CrHelaan3anus. apoMopdo3, UAN0ATANTALNIO U
AnantuBHas paguaius. 001IYyI0 IeTeHepaltIo.
JeMoHcTpanum: BBISBISATE B3aUMOCBSI3U MEXKIY
Ilopmpemeor: A. H. MYyTSIMU U HaIIPABJICHUSIMH 3BOJIFOLIMU
CeBep110B. Yy pacTE€HUM U )KMBOTHBIX
Tabnuywl u cxemol:
«Apomopho3bl»,
«nnoananranumy,

«O01mas nereHepanus».
ObopydosaHue: MOJIENb
«OCHOBHBIC HAMPABJICHUS
9BOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHue
FOJIOBHOT'O MO3Ta
IMO3BOHOYHBIX)

8. KontpoJsbHas
padora Nel mo Teme
«IBOJIIOLIUOHHAS
onosorus» (1 4)
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

Tema 2. Bo3nnkHoBeHMe U pa3BuTHe ;ku3HU HA 3emJie (10 4)

9. UcTopust *KU3HH
Ha 3eMJie H METObI
e¢ usydyeHmus.
I'unore3nl
MPOUCXOKTEHUSA
sKH3HHU Ha 3emie
(24)

Jlonay4yHble npeCTaBICHUS
0 3apOKJICHUH KU3HU.
Hayunbie runoressl
BO3HUKHOBEHUS KU3HU HA
3emJie: abuoreHes u
naHcrepMus. XUMHYECKast
3BOTIOIUA. AOUOTEHHBIA
CHUHTE3 OPraHNYECKUX
BEIIIECTB M3
HEOPraHNYECKHX.
OKCIEPUMEHTAIBHOE
TIOITBEPIKICHHE
XUMHYECKOMN IBOJTIOIUH.
Hauanbnsie sTanst
OMOJIOTUYECKON IBOJIIOIINH.
I'mnoTteza PHK-mupa.
dopmMuUpoBaHHE
MeMOpaHHBIX CTPYKTYP U
BO3HUKHOBEHHE
NpOTOKIIETKH. [TepBbie
KJIETKH U MX HBOJIFOLUS.
PopMHUPOBaHUE OCHOBHBIX
TCPYII KUBBIX OPTAHU3MOB.
JdemoncTpanum:
Ilopmpemor: ®©. Penu, J1.
[Tactep, C. Munnep, A. U.
Omnapun, I'. FOpu.
Tabauyst u cxemul:
«Bo3HHKHOBEHUE
CoJIHEYHOM CHCTEMEIY,
«Pa3BuTHE OpraHUYeCcKOTO
Mupay, «PactutenbHas
KJIeTKa», «KuBOTHas
KIIETKa,
«IIpokapruornueckas
KJIIETKa»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSITHIA: KpEaIMOHU3M, a0UOTEHE3,
BUTAJIN3M, MTAHCTIEPMHUSI, OUOTI073,
KoalepBaThl, IPOOUOHTHI,
CUMOUMOTEHE3.

XapakTepru30BaTh METOJIbI H3yICHHUS
HUCTOPUIECKOTO MPOILIOTO 3eMITH.
[TepeuncisiTh OCHOBHBIC ITAITBI
XUMHYECKON B OHOJIOTHIECKOM
IBOJTFOITUH.

N3narath copep:kaHue TUMOTE3 U
TEOpHA BOBHUKHOBEHUS )KH3HU HA
3emite (KpealroHu3Ma,
CaMOTIPOM3BOJIBHOTO 3aPOXKICHHUS
(CTIOHTaHHOTO), TTAHCIIEPMUH,
runote3bl PHK-mupa).

OnuceIBaTh SKCIIEPUMEHTHI

C. Mumnepa u I'. FOpu no nosiyaeHuto
OpPraHUYECKUX BEILECTB U3
HEOPraHUYECKUX MyTEM aOMOTEHHOTO
CUHTE3a

10. OcHoBHBIE
3Tanbl 3BOJIIOIUHN
OPraHu4YecKoro
MHpa Ha 3emure,
pa3BuTHE KU3HU 10

Pa3BuTue xxnu3Hu Ha 3emiie
10 9paM U NEPUOJAM.
Karapxeii. Apxeiickas u
IIPOTEPO30MCKast OPBI.
[Taneo3soiickas spa u e€

PackpbIBaTh COAEpKaHUE TEPMUHOB U
MOHATHUI: 0H, 3pa, MIEPUO/I,
apoMopdO3bl, UAMOATATTALINY.

3HATh MOCJIEOBATEIBLHOCTD DOHOB!
KaTapxeu, apxeu, IpoTepo3ou,
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

paM M nepuoaam
(29

HIepUOJIbl: KEMOPUICKUIA,
OPAOBUKCKHU,
CUJTYPUICKH, J€BOHCKUH,
KaMEHHOYT OJIBHBIM,
IIEPMCKHM.

Me3so3oiickas 3pa u e€
NIEPUOJIbI: TPHACOBBIN,
FOPCKUI, MEJIOBOM.
Kaiino3oiickas spa u e€
MIEPUO/IbI: TTaJIEOTE€HOBBIMN,
HEOT'€HOBBIM,
AHTPOIIOT€HOBBIM.
XapakTepucTUKa KInmara
1 TE0JIOTHYECKHUX
MIPOIIECCOB.

OCHOBHBIE ATaITbI
3BOJIFOIUH PACTUTEIBHOTO
Y KUBOTHOTO MUDA.
Apomopdo3sl y pacTeHU
u KUBOTHBIX. [losiBNE-HME,
pacuBeT ¥ BBIMUPAHUE
TPYII KUBBIX
OpPraHN3MOB.
JdemoncTpanum:
Tabnuywl u cxemol.
«Pa3BuTHE OpraHNYeCcKOTO
MUpay,
r€0XpPOHOJIOTHYECKAs
Tadua.

banepo30ii; 3p: apxeickas,
IIPOTEPO30MCKAsl, MAIEO30MCKas,
ME3030#CKasi, KAHO301CKas;
NEepPUOJIOB: KEMOPHUIICKUH,
OPAOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHI, KAMEHHO-YTOJIbHBIN,
MEPMCKHIA, TPUACOBBIN, FOPCKHIA,
MEJIOBOM, MAJIEOTEHOBLINA U
HEOT€HOBBIN, aHTPOIIOT€HOBBI.
XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHHU OPTaHUYECKOTO MUPa 110
3paM U MEPHOIAM I'€OJIOTHYECKOM
WCTOPHH; ITAITBl PA3BUTHS
PaCTUTENHHOTO M )KUBOTHOTO MHpA.
Briaensite riiaBabIe apoMOpdO3bI y
pPacTeHUH U KUBOTHBIX.

CpaBHuBaTh Mex1y cOO0M
MIPEACTABUTENEN CUCTEMATUYECKUX
TPyl OPTaHU3MOB, BBISIBIISITh YEPTHI
YCII0KHEHUSI U TPUCTIOCOOIEHHOCTH K
YCIIOBUSIM KU3HU

Obopyoosanue:.
Komnexuus «@opmsl
COXPAHHOCTHU MCKOTAaeMbIX
YKUBOTHBIX U PACTCHUI».
JlaGopaTopHble u
npaKkTuyeckue padoTobl:
Ipakmuueckas paboma Ne
1. «M3yuenue uckonaembIix
OCTAaTKOB PacTeHUN U
YKUBOTHBIX B
KOJUIEKLIHSIX.

Oxcxypeus « IBOIOLHUS
OpraHMYECKOI0 MHpa Ha
3emiie»

(B ecTeCTBEHHO-HAY4HBIH
VI KpaeBeI4EeCKHUI
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

My3eil)

11. CoBpemenHnas
cucrema
OPraHMYecKoro
mupa (1 4)

Cucrema opraHu4ecKoro
MUpa KaK OTpaKCHUE
sBostrori. OCHOBHEIE
CUCTEMATHUYECKUE TPYIIITHI
OpTaHW3MOB.
JdemoHncTpauum:
Tabnuywl u cxemol.
«CoBpeMeHHas cuctema
OPTaHUYECKOTO MHPa»

PackpeiBaTh conepxaHue TEPMUHOB U
MMOHATHN: CUCTEMATHKA,
HCKYCCTBEHHAsl U €CTECTBEHHAs!
KJaccuukanus, OMHapHas
HOMEHKJIATypa, IPUHIIUI
UEePAPXUYHOCTH.

XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OpraHMYECKOTO MHUpa

12. DBoarouus

OBOJIIONHNS YEIOBEKA.

PackpbIBaTh coziep:kaHre TEPMUHOB U

Yes10BeKa AHTpPOTOJIOTHS KaK HayKa. MOHATUI: aHTPOTIOJIOT U,
(aHTpOMOreHe3) PazButne npencraBieHui AHTPOTIOT€HE3, YEIOBEK PA3yMHBIN
(14) 0 MPOUCXOKICHUN (Homo sapiens), npsiMOX0XIeHHE,
yesioBeka. MeTo bl BTOpas CUTHAJIbHASL CUCTEMA.
U3YyYEHHUs aHTPOIOTeHe3a.
CxoJcTBa U paznuuus [lepeuncnars 3a1a4u aHTPOIIOJIOTHH,
YyeloBeKa U )KUBOTHBIX. 3Tanbl CTAHOBIICHUS U PAa3BUTHUSA
CucremaTyeckoe MPEJCTABICHUN O TPOUCXOKICHUHN
MOJIOKEHHE YeTIOBEeKa. YelloBeKa.
JeMoHcTpanum: W3naratb OCHOBHBIE MOJIO0XKEHHS
Ilopmpemur: Y. /lapsum. TEOpUHU
Tabauywvl u cxemo. Y. JlapBuHa, KpUTUYECKH OLICHUBATH
«CpaBHeHHe HEHAy4YHYI0 HH(OpMAIIHIO O
AHATOMUYECKUX YepT MIPOUCXOXKJACHUN YEIIOBEKa.
CTpOEHUS YeoBeKa U 3HaTh CHUCTEMATHUYECKOE MOJI0KEHUE
4el0BEeKOOOpa3HbIX Buga Homo sapiens, mepeuucisth ero
00e3bsHY. MOP(OIOro-aHaTOMUYECKUE MPU3HAKI
ObopydosaHue. crenku pa3HOro YpoBHs (THI, KJIACC, OTPSI U
UnU U300padicen st Ip.).
KAMEHHBIX OpYOUli YcTaHaBnuBaTh YepTHI CXOJICTBA U
nepeoObIMHO20 YeNl0BeKA: pa3auunii 4YenoBeKa U )KUBOTHBIX.
KAMHU-yonnepwl, pyouua, OOBACHSITD U OLIEHUBATL 3HAUECHHUE
cKkpebna HAy4YHBIX 3HAHUH O TPOUCXOXKACHNUN
4eJI0BeKa I MOHUMAHUs MecTa U
pOJIN YETI0BEKA B IIPUPOJIE
13. /IBu:kyue JIBrKymye cuisl PackpriBaTh copep:kaHue TEPMUHOB U
cuiibl (pakTopbl) (axTopsl) aHTpomoreHe3a. | MOHATUMN: GaKTOPHI AHTPOIIOTeHE3a,
aHTPOIOreHe3a Hacnencreennas IPYNIIOBOE COTPYJHUYECTBO, pEYb,
(19 U3MEHYUBOCTb U OpyAMiiHAas AEATEIBHOCTD,

€CTECTBEHHBIN 0TOOP.

HOJMMOPPU3M.

43




( = denepanbHbIi

lMocynapcTBeHHbIR
’ O6pasosarensHblii
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

OO61ecTBEHHBIN 00pa3
YKU3HH, N3TOTOBJICHUE
OpyIu# Tpy/aa, MBIIIJICHHE,
peyb.

JdemoHncTpauum:
Tabnuywl u cxemot.
«CpaBHeHUE
AHATOMUYECKHUX YePT
CTPOCHHSI YeJIOBEKA 1
4eJI0BEKOOOpa3HbIX
00€e3bsIHY,

«OCHOBHBIE M€CTa
MaJICOHTOJIOTUICCKIX
HaXO0JIOK TIPEIKOB
COBPEMEHHOTO YEJIOBEKay.
ObopyoosaHue: MyISHKA
«ITpoucxoxaenne
yenoBekay (Or0CThI
aBCTPAJIOTIUTEKA,
NUTEKaHTpoIa,
HeaH/AepTalbla,
KpPOMaHBOHIIA)

XapakTepru30BaTh IBUKYIINE CHIIBI
(axTopsr) aHTpOTIOreHE3A!
OHOJIOrMYECKHE U COLMaIbHEIE,
CpaBHHMBATH HX MEX]Ty OO0

14. OcHoBHBIE
CTAAMH DBOJIIOLUU
YeJI0BeKa

(1 1)

OCHOBHBIC CTaJ UM 1 BETBH
SBOJIIOIIMHA YeJIOBEKa:
aBCTpAIONUTEKU, YenoBek
ymMmenbli, Yenosek
npsMoxoasauuid, YenoBek
HEaHIePTAJIbCKUM,
YenoBek pazymMHbIN
COBPEMEHHOTO THIIA.
Haxonku nckonaeMuIx
OCTaTKOB, BpeMsi
CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHusl, 00bEM
TOJIOB-

HOT'O MO3Ta, 00pa3 KU3HU,
opyaus Tpyza.
JdemMoncTpanuu:
Tabnuywl u cxemol:
«OCcHOBHBIC MecTa
MaJICOHTOJOTHYSCKUX
HAaXOJIOK MPEIKOB
COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenune I0amn»,
«/peBHue moan»,

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTHI: aBCTPAIIONTUTEK, YEIOBEK
YMEJIbIN, YEIOBEK MPSIMOXOISAIIHM,
HeaHjepTaliel, KpOMaHbOHell,
HEOJIUTUYECKAasi PEBOJTIOLIHS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATD

MeX 1y cO00¥ OCHOBHBIE CTAIUI
SBOJIIOIMH YEJIOBEKa:
XPOHOJIOTUYECKUI BO3PACT, apea
pacmnpocTpaHeHus, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 )KH3HU U OpyAus Tpyda

44




( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

«IIepBbIE€ COBpEMEHHBIE
JIOJI».

ObopyoosaHue: MyISHKA
«IIpoucxoxaenue
YEJIOBEKa»

(OroCTBI aBCTPAJIONIUTEKA,
NUTEKaHTpoIa,
HeaHAepTalblia,
KPOMaHbOHIIA); CIEIKU
VI U300paxeHust
KaMEHHBIX OPYAUI
MepBOOBITHOTO YeNOBEKA!
KaMHU-YOIIIEPhI, pyoua,
cKkpebiia

15. YenoBeueckne
pachbl 4 NPUPOIHbIE
aJjanTanuu
yejoBeka (1 1)

UYenoseueckue pachl.

OcHOBHBIE OOJIBITIHE PACHL:

€BpOIICOH THAS
(eBpasmiickas), HETpo-
aBCTpaJIONIHAs
(’xBaTopuanbHas),
MOHTOJIONTHAs (a3MaTCKO-
aMepuKaHcKas). UepTsl
IPUCTIOCOOICHHOCTH
MpeCcTaBUTEICH
YeJI0BEYECKUX pac K

YCIOBUAM CYHICCTBOBAHUA.

EnuHCTBO YyemoBeUecKnx
pac. Kputuka pacusma.
JdeMoHcTpanum:
Tabnuywl u cxemol:.
«YHenoBeuecKue pachb»

PackpriBaTh coqiepikaHre TEPMUHOB U
MOHSATHIN: Pachl, pacOreHe3, COInual-
JAPBUHU3M, PaCHU3M, METHUCAITHS.
XapakTepu30BaTh U CPaBHUBATH
MIPEICTaBUTENICH YETIOBEYECKUX pac,
PacKpbIBaTh MPUIUHBI 1 MEXaHU3MBI
pacoreHesa, IepeuncisiTh U
MIPUBOJIUTH TIPUMEPHI
MIPUCTIOCOOJICHHOCTH YeJI0OBEKa K
YCIIOBHSIM CPEJIbl, IPUMEPHI
MPUCTIOCOOUTETLHOTO 3HAYCHUS
PacoBBIX IMPU3HAKOB.

Jloka3bpiBaTh eqMHCTBO BHaa Homo
sapiens, HAy4YHYI HECOCTOSTEIBHOCTh
PacoOBBIX TEOPH, UJEH COIMAIBHOTO
JApBUHH3MA M pacu3Ma

16. KonTpoabHasi
padora Ne2 mo teme
«Bo3HUKHOBeHHE U
pa3BUTHE )KU3HU HA
3emaie»

Tema 3. Opranusmsel H OKpyxkawmas cpeaa (5 4)

17. DkoJjiorus KaxK
Hayka (1 4)

DKOJIOTHS KaK HayKa.
3anauu u pa3aenbl
3KOJIOruu. MeToabI

P ACKpPbIBAThb COACPIKAHUEC TCPMHUHOB U
MOHSATHM: OKOJIOT'Hs, ITOJICBBIC
Ha6J'IIOIlCHI/I$I, OKCIICPUMCHTBI,
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

4acoB
9KOJIOTUYECKHUX MOHUTOPHHT OKPYXAIOIIEH Cpepl,
UCCIIeI0BaHUM. MOJICIIMPOBAHNE, IKOJIOTHIECKOE
DKOJIOTHYECKOE MHUPOBO33pEHHE.
MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA. [IepeuncisaTs 3aaum 3K0JIOTUH, €€
JdemoncTpanuu: pa3ziensl U CBSI3U C IPYTUMHU HAyKaMHu.
Tlopmpemur: A. XapakTepru30BaTh METObI
I'ymGonsar, K. ®@. Pynbe, 9KOJIOTMYECKUX MCCIICIOBAHMI
3. I'exkenb.
Tabauysl u cxemul: KapTa
«IIpupoansie 30HBI
3emMim»
18. Cpenpl Cpenpl oOuTaHus PackpbiBaTh coziepkaHne TEPMUHOB U
00MTAHHUSA U OPraHu3MOB: BOJTHAS, MOHSATUHN: cpeaa OOUTaHus,
IKOJIOTHYECKHUE Ha3eMHO-BO3/IylITHAS, JKOJIOTHYECKHE (GaKTOPHI,

¢axkropsI (1 9)

MMOYBEHHA,
BHYTPUOpPTraHU3MCHHAs.
DKoyiorudeckue haKkTophI.
Knaccudukanus
AKOJIOTUYECKHX (DaKTOPOB:
a0MOTHYECKHE,
OMOTHYECKHE 1
AQHTPOTIOTEHHBIE.
JleficTBHE DKOJOTHUYSCKUX
(GhaKkTOpOB HA OPTraHU3MBI.
JdemoncTpanum:
Tabnuywl u cxemol.
«Cpenpl oOuTaHus
OpPraHu3MOBY

OHOJIOTUYECKHUI ONTUMYM,
OTPAaHUYUBAIOIINKA (TUMUTHPYIOIIIHN )
dakrop.

XapakTepHu30BaTh YCIOBUS CPEJT
00WTaHUs OPraHNU3MOB;
KiaccuuImpoBaTh 1
XapaKTepU30BaTh IKOJIOTHICCKUE
(dakTophl: aOMOTHYECKHUE,
OMOTHYECKUE W aHTPOTIOTCHHBIC.
OnwuceIBaTh JEMCTBUE IKOIOTHUECKIX
(hakTOpOB HA OPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHHUS U KU3ZHEICATSILHOCTH
pacTeHH U )KUBOTHBIX PAa3HBIX CpPeJl
oburtanus
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

19. AOnoTnuyeckue
¢paxropsi (1 1)

AbGunotnueckue GhakTophI:
CBET, TEMIIEpaTypa,
BJIQ)KHOCTb.
DoTONEPUOAN3M.
[Ipucnocobnenus
OPraHu3MOB K JICHCTBUIO
a0MOTUYECKHUX

¢dakTopoB. buosornueckue
PHUTMBIL.

JdemoHncTpauum:
Tabnuywl u cxemol.
«DoTonepuoan3M».
JlaGopaTopHble u
NPaKTH4ecKue padoThbl:
Jlabopamopuas paboma
No 3. «Mopdomorudeckre
O0COOEHHOCTH pacTEeHUH U3
Pa3HbBIX MECT OOUTAHUSD.

PackpriBaTh copepikaHue TEPMUHOB U
NOHATHUI: a0HOTHYECKUE (aKTOPHI,
dboTonepuou3M, OMOJIOTHUECKIE
PUTMBEL.

AHanusupoBath JeMCTBHE CBETA,
TEMIIepaTyphl, BIAKHOCTH Ha
OpPraHu3MBbI U TIPUBOIUTH IPAMEPHI
PUCTIOCOOIEHHOCTH OPraHU3MOB.
[IpoBouTh OHOIOTHYECKHE
HaOMIOAeHUS U 0(POPMIIATH
PE3yAbTaThI MTPOBEAEHHBIX
HaOJIFOIEHUN

20. Buoru4yeckue
dakropsnl (1 4)

buotnueckue GpakTopsl.
Buapr Onotraeckux
B3aUMOCUCTBHIA:
KOHKYPEHITHS,
XUITHAYECTBO, CAMONO3 H
ero gopmel. [Tapazutusm,
KOOTIepaIus, MyTyaJIu3M,
KOMMEHCAJIN3M
(KBapTUPaAHCTBO,
HaxJICOHUYECTBO).
AMencanuzm,
HEUTpan3M. 3HAUCHUE
OMOTHUYECKUX
B3aUMOJCUCTBUN IJ1g
CYILECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX
cooO11ecTBax.
JdemMoncTpanuu:
Tabnuywl u cxemol:
«[TumeBble Henm»

PackpeiBath copepkaHrue TEPMUHOB U
MOHATUI: OMOTHYECKHE (PaKTOPHI,
XUIHUYECTBO, Mapa3UuTU3M,
KOHKYPEHIIHS, MyTyaJu3M, CHMOHO3,
KOMMEHCAJIM3M, HaXJI€OHHYECTBO,
KBapTHUPAHCTBO, aMEHCAJIU3M,
HEUTpAIIU3M.

XapakTepru3oBaTh OMOTUYECKHE
(baKTOPBI ¥ BUJIBI B3AMMOOTHOIIICHHUH
MEXy OpraHU3MaMu; IPUBOJIUTH
MpUMEPbI B3aUMHOM
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBATH MEX 1y COOON BUIBI
OMOTHYECKUX B3aMMOIECHCTBUI
OpraHu3MOB

21. DKoJIornYecKmne
XapaKTepPUCTUKH

DKOJIOTUYECKHE
XapaKTEPUCTUKU

P ACKpPbIBAThb COACPIKAHUEC TCPMHUHOB U
MOHSATHM: nomyidanust, YMCJICHHOCTD,
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mml GepepansHbiin
lMocynapcTBeHHbIR
OBGpa3oBaTensHbIin

@CTAH DAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

BH/IAa U NMOMMYJISIIMNA

(1)

nonynsauuu. OCHOBHbIE
MOKA3aTeIH MOMYIISILINU:
YHUCJIEHHOCTD, INIOTHOCTb,
PO 1aEMOCTb,
CMEPTHOCTb, IIPUPOCT,
Murpanus. J[nHamuka
YUCIIEHHOCTH MOMYJISIIUU
U €€ peryisnus.
JdemoHncTpauum:
Tabnuyer u cxembi:
«[Tonynsiumy,
«3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH MOTYJISI-
uuu uHQY30pUu-
TyQenpKu».
JlaGopaTopHble u
NPaKTH4ecKue padoThbl:
Ipaxmuueckas paboma
Ne 2. «IToncuét mIoTHOCTH
HOIYJIALMNA Pa3HbIX BUIOB
pacTeHui»

IJIOTHOCTb, POXKIAEMOCTb,
CMEPTHOCTB, IIPUPOCT, MUTPALIHS,
JUHaAMHKa YUCJIICHHOCTHU NOITYJIAIHUH.
XapakTepru30BaTh OCHOBHBIE
MI0KAa3aTeIN U FKOJIOTHUECKYIO
CTPYKTYpY HOITYJISIINH; OIUCEIBATE
MCXaHU3MBI PETYIALINA YUCIICHHOCTH
Moy

Tema 4. CooOmiecTBa M 3KOJIOTHYeCKHEe cucTeMbI (9 1)

22. Coo0mecTBa
opranusmoB (1 1)

Co00111ecTBO OpraHu3MOB
— OuoneHo3. CTpyKTypsl
OMOIICHO3a: BUIOBAS,
NPOCTPAaHCTBEHHAS,
Tpoduyeckas (IUIeBas).
Bunei-nomunantel. Cszu
B OMOLIEHO3E.

PackpsiBaTh cojiepkaHHe TCPMHHOB U
MTOHATHI: OHOIEHO03, DKOCUCTEMA,
OMOreoIeH03, BUBI-IOMHUHAHTEI,
9KOJIOTMYECKasl HUIIIA.
XapakTepu3oBaTh OHOIICHO3
(cooO11ecTBO), €T0 BUIOBYIO,
NPOCTPAHCTBEHHYIO U TPO(PUUECKYIO

CTPYKTYpBHI.

JdemMoncTpanuu:
Tabauywvl u cxemvi:
«[TumieBbie menu,
«bunomeHnos: coctaB n
CTPYKTYpa».
ObopydosaHnue: MOIeINb-
anmuukaius « Tunuaneie
OMO1IeHO3bI»; repOapuit

OOBACHATH POJIb KOMIIOHEHTOB
OuolIeH03a B MO/IEP)KaHUH €T0
CTPYKTYpPHI U CYILIECTBOBAHUS Ha
OTIpeNeNIEHHON TePPUTOPHUH.
OOBICHATHL OMOJIOTHYECKUI CMBICIT
SPYCHOCTH U JIMCTOBOI MO3aWKH.
CpaBHHMBAaTh KOMIIOHCHTBI
OHMOIIEHO30B, UX BUIOBYIO,
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mml GepepansHbiin
lMocynapcTBeHHbIR
OBGpa3oBaTensHbIin

@CTAH DAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

«Pacturenpuble
CcOoO00111eCTBa»; KOJUIEKIHS
«buoieHos3»

NPOCTPAHCTBEHHYIO M TPO(PUIECKYIO
CTPYKTYPBI, CBSI3U MEXKY
OpraHn3mMamu

23. DKOCHCTEMBI U
3aKOHOMEPHOCTH
HX CyILIECTBOBAHUS
(29)

DKOJIOTHYECKUE CUCTEMBI
(axocucremsr). [TonsTre 00
9KOCHUCTEME U
OroreoIeHo3e.
OyHKINOHAIbHBIE
KOMITOHEHTHI DKOCUCTEMBI:
MPOJIYIIEHTHI, KOHCYMEHTHI,
PEeIYyLIEHTHI.

Kpyrosoport BemecTs u
MMOTOK PHEPTUH B
skocucteme. Tpoduueckue
(TuIeBbIe) YpOBHU
3KocucTeMBI. [InieBpie
uenu U cetu. OCHOBHBIE
MOKa3aTeIl SKOCUCTEMBI:
O6uomacca, mpo yKIIHSI.
DKOJIOTUYECKHE MUPAMUIbI:
MPOIYKLINUH, YUCIEHHOCTH,
6uomaccel. CBoiicTBa
3KOCUCTEM: YCTOUUUBOCTD,
caMOpEeryJIsILts, pa3BUTHE.
Cykueccus.
JdemoncTpanum:
Tlopmpemor: A. JIx.
Tencnu, B. H. Cykaués.
Tabnuywl u cxemol:
«[IpupoaHsie cooO1IeCTBAY,
«enu muTaHUN,
«DKoyIoTHYeCcKas
MUPAMHUJIA

PackpsiBaTh conepkaHue TEPMUHOB U
MIOHSTHH: DKOCHCTEMA, OMOTE€0LIEH03,
MPOJIYIIEHTHI, KOHCYMEHTHI,
peayLEeHTHI, TPOPUIECKUE YPOBHHU,
MIUIIEBAs 1IETIh U CETh, SKOJIOTUUECKHE
nUpaMuibl, GMoMacca, MpoayKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA
AKOCHUCTEMBI (€€ CTIOCOOHOCTD K
JUTUTEIIBHOMY CaMOTIOIJIEP KaHUIO,
OTHOCHTEJIBHO 3aMKHYTHIN
KPYTrOBOPOT BEIIECTB, HEOOXO0TUMOCTh
MOTOKA YHEPTHUN).

CpaBHUBATH MaCTOUIITHBIC U
JNETPUTHBIC MUIIEBbIC LIEMH,
Tpoduueckre ypoBHH 3KOCUCTEMBI.
Pasznuyars nupamMuabl NpoIyKIHH,
MUPAMHU/IBI YUCIIEHHOCTH U TUPaMUIbI
OHOMAaCCHI.

CocTaBisTh LIETIH U CETU MUTAHUSL.
Ilepeuncnarb CBOMCTBA SKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYIISALIUSA,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M MOJICPKAHUS
paBHOBECHSI B 3KOCHCTEMAX.
XapakTepu3oBaTh CyKIIECCUH,
BBISIBIISITH IIPUYHMHBI U 001I1E
3aKOHOMEPHOCTH CMEHBI 3KOCUCTEM

24. Ilpupoanbie
3kocucremsbl (1 1)

[IpupoaHBIE 2KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€Ep.
DKOoCHCTEMAa XBOMHOTO
VI ITUPOKOJIUCTBEHHOTO
jeca.

JdemMoncTpanuu:
Tabnuyvt u cxemol.
«DKocucreMa
HIMPOKOJIMCTBEHHOTO
necay, « JKocucTemMa
XBOMHOTO

PackpbiBaTh coJiepyKaHUEe TEPMUHOB U
NOHSITHI: BOJHBIE 3KOCHCTEMBI,
OMOTeOleHO3bI, (PUTOTUTAHK-TOH,
300MJIaHKTOH, OEHTOC, TYMYC.
[IpuBOUTE IPIMEPHI TPUPOIHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3eMHBIE H BOJHbIC
9KOCUCTEMBI; OPraHU3MBl,
oOpa3syromnye pa3Hble TpohHIecKue
YPOBHH
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( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO
4acoB

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

necay, «buoreno3
BOJIOEMaY.
Obopyoosanue: repbapun
Y KOJUIEKIIMM pACTEHUN U
YKUBOTHBIX,
MpUHAJIeKAIINX K
Pa3HBIM KOJIOTHUYECKUM
rpymnmnam oJHOTO BUJA

25.
AHTpPONOreHHbIE
3kocucremsl (1 4)

AHTpPOIIOTEHHBIE
9KOCHUCTEMBI.
ATpPO3KOCHCTEMBI.
Yp060IKOCHCTEMBL.
buosornueckoe u
XO3SIICTBEHHOE 3HAYCHUE
arpodKOCUCTEM U
ypOOIKOCUCTEM.
buopasnoobpazue kak
(bakTop yCTONIMBOCTH
skocucteM. CoxpaHeHue
OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.
JdemoHcTpanum:
Tabnuywl u cxemol.
«ATPOILICHO3».
ObopyoosaHnue:.
KoJutekuus «Bpenurenu
BOKHEHIITUX
CEJIbCKOXO3SHCTBEHHBIX
KYJIbTYpP»

PackpsIBaTh coziepkaHuEe TEPMHUHOB U
MTOHATUI: aHTPOTIOI€HHAsl YKOCUCTEMA,
arposkocucrema, ypooskocucrema,
O6uopazHooOpasue.

XapakTepru30BaTh arpodKOCUCTEMBI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
CYIIECTBOBAHMSL.

[IpuBOAUTE IPUMEPHI AHTPOIIOTEHHBIX
9KOCHUCTEM CBOEH MECTHOCTH,
OTIMCHIBATh UX BUJOBOU COCTaB U
CTPYKTYPY.

CpaBHUBATDH COCTaB U CTPYKTYPY
MPUPOIHBIX IKOCUCTEM U
arpod’KOCHUCTEM, arpOdIKOCUCTEM U
ypOO3KOCUCTEM

26. buocepa —
rjiodajbHas
IKOCHUCTEMA 3eMJIu

(1 4)

Yuenne B. 1.

Bepnaznckoro o 6uocdepe.

I'panuubl, coctaB u
CTpYKTYypa Ouocdepsl.
JKu-Boe BeecTBo 1 ero
¢ynkun. OcoOeHHOCTH
O6uocdeps! Kak
17100a1bHOM 9KOCHCTEMBI.
JnHamuyeckoe
paBHOBecHe U 0OpaTHast
CBsI3b B Ouocdepe.
JdemoHncTpanum:
Ilopmpemur: B. U.
BepHanckuid.

Tabnuywl u cxemoi:

PackpbIBaTh cojiepykaHHe TEPMUHOB U
MOHATUI: OMocdepa, )KUBOE BEIIECTBO,
JTMHAMUYECKOE PaBHOBECHE.
OuenuBats Bkiaa B. U. Bepnaackoro
B CO3/[aHME yueHUs 0 Ouocdepe.
XapakTepu3oBaTh cocTaB Ouocdepsl,
(GyHKIMH KUBOTO BEIIeCTBa
O6uocdeps! U onpenensaTh (Ha KapTe)
obmacTu ero HauOOIbIIEr0
pacmpocTpaHeHusl.

[TpuBOIUTH IPUMEPHI TPOSBICHUS

(G yHKIHIA )KUBOTO BEIIeCTBa
ouochepsl, OMOreOXUMHUUYECKO T
JESITeTbHOCTH YeJIOBEKa.
[epeuncnsats ocobeHHOCTH GHUOChHEPHI
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( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

4acoB
«Ob1as cTpykTypa KaK TJI00aJIbHOM SKOCUCTEMBI 3eMIIH
ouocheps,
«PacnpocTpanenue Ku3HU
B Onocepe», «O30HOBBIH
9KpaH ouochepsn»
27. KpyroBopoTs! BemecTs u PackpsIBaTh coziepkaHue TEPMHUHOB U
3aKkoHOMepHOCTH OMOreOXMMHUYECKHUE LUKIIbl | MOHATUMN: HEIOCTHOCTh OHochepsl,
CYIIeCTBOBAHMA AIIEMEHTOB (yTriepoa, KPYTOBOPOT BEIIECTB,

onocdepsni (1 9)

a30Ta). 30HATBHOCTh
o6uocdepsl. OCHOBHBIE
OMOMBI CYIIIH.
JdemoncTpauum:
Tabnuywvt u cxemor.
«KpyroBopot yriepoja B
ouocdepe», «Kpyrosopot
a30Ta B IIPUPOJIEH

OHOTEOXUMHUYIECKIE TN KJIbI
3JIEMEHTOB, 30HAJILHOCTH OHOC(hEPHI,
OMOMBL.

OnuceBaTh KPYroBOPOT BEILIECTB,
OHOTEOXUMHUYIECKIE IIUKJIBI a30Ta 1N
yrieponaa B 6uocdepe.

OOBACHATH NPUUHUHY 30HAILHOCTH
orocdepsl.

[lepeuncnars u xapakTepu30BaTh
OCHOBHBIE OMOMBI CYIITH 3eMIIH

28. YeioBeuecTBO B
ouocdepe 3emian

(1 1)

UYenoseuecTBo B Onochepe
3eMiu. AHTPOIIOTEHHBIE
u3-

MeHeHusI B onocdepe.
['mobanbHbIE
9KOJIOTHYECKHe
poOJIEMBI.
JdemoncTpanum:
Tabnuywl u cxemol.
«ITpumepHsbIe
AHTPOIIOTEHHBIE BO3-
NEUCTBUS Ha IPUPOIY,
«Baxuneiime HICTOYHUKH
3arpsi3HEHUs BO3yXa U
TPYHTOBBIX BO», «IlouBa
— Ba)kKHeHmas
COCTaBJISIONIAs
o6uocdeps», «DakTopsbI
Jerpajaliy mouBy,
«[TapHuKOBBI 3¢ deKT,
«DaxTopsl
pPaZoaKTUBHOTO
3arps3HeHus ouochepsi»;
Kpacnas xknura PO,
U300paKeHUs
OXpaHsSIeMbIX BHJIOB

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTHI: aHTPOIIOT€HHbIE U3MEHEHUS,
9KOJIOTHYECKUN KpU3HC, TTI00aIbHbIE
poOIEMBI.

XapaktepuszoBaTh OHochepHyIO POJIb
YeloBeKa.

[TpuBOIUTH IPUMEPHI AHTPOTIOTEHHBIX
W3MEHEHUH B Guocdepe.

OneHuBaTh NOCIEICTBUS 3arpsiI3HEHUS
BO3/YLIHOM, BOJIHOW CPE/IbI,
M3MEHEHHUS KITUMaTa, COKpaIleHus
Oropa3zHo0Opa3usl.

DopMyarpoBaTh COOCTBEHHYIO
MO3UIUIO TI0 OTHOIICHHIO K
I100aNBHBIM U PETUOHAIBHBIM
9KOJIOTHYECKUM IpodiieMam,
apryMEHTHUPOBATh CBOIO TOUKY 3PEHHUS.
Ha3zbiBaTh IpUYUHBI TIOSIBICHUS
MPUPOIOOXPAHHOMN ITUKH, PACKPHIBATH
3HauUEHUE Mporpecca Jyis
MIPEOIOTEHUS IKOJIOTHIECKOTO
Kpu3uca
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( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB
U KOJIUYECTBO

OcHoBHoOe coaepkaHue

IInanupyemsblie BUABI y4eOHOI
NAeATeJbHOCTH 00y4aroIuXcs

4acoB

pacTEeHUN U KUBOTHBIX
29. CocymiecTBoBaHue PackpeiBaTh conepxaHue TEPMUHOB U
CocymecTBoBanne IPUPOJIbI U YEJIOBEUECTBA. | IOHATUMN: pallMOHAIbHOE

NMPUPOABI U
yesoBeuecTna (1 4)

Coxpanenue
Oropa3zHo00pa3us KaKk
OCHOBA YCTOMYMBOCTH
ouocdepsl. OcHOBa
paIMoHaIBLHOTO
YIIPaBIICHUS TIPUPOTHBIMH
pecypcamMu M uX
WCITIOJTb30BaHHE.
JlocTmkenus: OMOJIOTHH U
OXpaHa MPHUPOJIBI.
JdemoncTpanum:
Tabnuywl u cxemol.
«buocdepa u yenmoBex»

IIPUPOIOIOJIB30BAHUE, YCTOMYUBOE
pa3BUTHE, KODBOJIFOLUS.
XapakTepru30BaTh PALIMOHAIIBHOE
HCITOJIb30BAaHNE MTPUPOIHBIX PECYPCOB;
OCHOBHBI€ ITOJIOKEHUS KOHLETIUU
YCTOMYHMBOTO Pa3BUTHUSA

TemaTu4eckoe IIAHUPOBAHUE

10 xaacc
Ne HamMmenoBanue TeMEBI KommuectBo
n/n 4acoB
1 buosorus kak Hayka 2
2 JKuBBIe CHCTEMBI M UX OpraHu3anus 1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIETKH 9
4 JKusHenesTenbHOCTh KIIETKU 6
5 Pa3MHOKeHNE ¥ HHIUBUAYAIbHOE Pa3BUTHE OPraHU3MOB 5
6 HacnencTBeHHOCTh M M3MEHYMBOCTh OPTaHM3MOB 9
7 Cenekuus opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 2
Hroro 34
11 xaacce
Ne HaumeHnoBanue TeMsl KonnuecTBo
n/n 4acoB
1 DBOJIIONMOHHAS OHOIOTHS 10
2 BO3HUKHOBEHME U Pa3BUTHE KU3HU HA 3eMJIE 10
3 OpranusMsl ¥ OKpyXarolas cpeaa 5
4 Coo011ecTBa U SKOJOTHYECKHUE CUCTEMBI 9
Hroro 34

YYEBHO-METOIUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI

Y4eOHO-MeTOANYECKNHA KOMILIEKT
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( = denepanbHbIi

lMocynapcTBeHHbIR
’ O6pasosarensHblii
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Pabouas mporpamMmmMa OpUEHTHpPOBAHA HA UCTIOIB30BAHUE YUEOHUKOB:
ebronorus. 10 kmacc: y4eOHUK s 00IIe0Opa30BaTENBbHBIX OpraHu3anuid: 0a30BBIHA
ypoBenb /[B.B. Ilaceunuk u ap.]; mox penakuuerr B.B. Ilaceunuka. — 4-¢ u3n., crep. - M.:
[Ipoceemenue, 2022. — 223 c.: wi. — (JIuHUSA KU3HN).
ebronorus. 11 kmacc: y4eOHHMK s 00IIe0Opa30BaTEBHBIX OpraHu3anuii: 0a30BBIH
ypoBeHb / [ B.B. Ilaceunuk u np.]; non penaknueii B.B. [Taceunuka. — M.: [Ipocsemenue, 2022.
— 272 c.: wi. — (JIMHAS KU3HN).
Jlono/iHUTe/IbHAS JTUTEPATYPA AJIsl YUUTEJIA:
1. Top6enko H.B. buotexnonorus: 10-11 xi.: yueOGH. mocobue yisi o6mieoOpa3oBar.
opranuszanuii / H.B. I'opbenko. — M.: IIpocsemenue, 2019. — 143 c. — (IlpodunbHas
ITKOJIA)
2. Kupunenxo A.A. buomormsa. EI'D. Pasmen «MonekymnsipHas Owomnorus». Teopwus,
TPEHUPOBOYHBIE 3aJlaHus: yueOHO-MeToauueckoe nocooue / A.A. Kupunenko. — U3a. 7-
e, ucnp., u gom. — Pocto v//1: Jlernon, 2018. — 240 c.
3. Koznosa T.A., Kyamenko B.C. buonormss B Tabnmmax 6-11 kmaccel. CrpaBouHOE
nocobwue. - M.: 2002.
4. IlumenoB A.B., IlumenoBa M.H. buonorus. [Iumaktudeckne marepuansl K paszaeny
«O6mas omonorus» - M.: «M3pateascteo HI] DHAC», 2004.
5. Peitmepc H.®. OcHoBHbIE OHOJOrHYEeCKHE MOHATUS U TepMUHbL: KH. s yunrens.- M.:
[Ipocsemenue, 1988. — 319 c.
JlonoJiHUTeILHAS JIUTEPATYPA AJIsl YUALUXCS:
1. Buosorus B Tabnmunax u cxemax. /s mxoabHUKOB 1 abutypueHToB / A.B. OHumienko —
N3zn. 3-e, ucnp. u gomn. CII6, OO0 «Bukropwus mmocy, 2019. — 128 c.
2. 3BepeB W.JI. Knura nis ureHus mo aHatoMuu, GU3HOJOTUHA U TUTHEHE YeloBeka. — M.:
[Ipocenienue, 2009.
1. CepreeB b.®. 3anumarensuas pusuosorusi / b.®. Ceprees. — M.: [Ipocsemnienue, 2001. —
240 c.
HNHTepHET-pecypcenl:
http://biouroki.ru — HITIOCTPUPOBAHHBIN CAUT Ui YYCHUKOB U YUHUTeNei Ononoruu
http://ecology-portal.ru — DK0JIOrHYeCKUil mopTa
http://bio.1september.ru — 3JIEKTPOHHBIN BapUAHT razeThl «buonorusy»
http://humbio.ru — ba3za 3HaHuii M0 OMOJIOTHUHN YEJIOBEKa
http://www.uchportal.ru_- Yautenbckuiit moprai
http://prezentaci.com/ - ITopTas roTOBBIX MpPE3ECHTALINI
http://school-collection.edu.ru - Equnas komiekius iudpoBbIX 00pa30BaTEIbHBIX
pecypcoB
Kaprsi:

e [Ipupoausie 30161 Poccun

e [leHTpHI MPOUCXOKACHUS KYIbTYPHBIX PACTEHUN U JOMAIIHUX )KMUBOTHBIX

NoookrowdPE

Buneoguiabmbl:
o ®parMeHTapHbIN BUACODUIBM O CENbCKOXO03SHCTBEHHBIX JKUBOTHBIX
e ®parMeHTapHbIi BUACODUIBM O CTPOSHHUH, PA3MHOKEHUU U cpeie 0OUTaHUs PacTeHUN
OCHOBHBLIX OTHEIIOB
®parmeHTapHbIN BUICOPHUIEM O OECTIO3BOHOYHBIX KUBOTHBIX
@®parMeHTapHBIN BHICOPHUIEM M0 0OMEHY BEIIECTB Y PACTCHHUI U KUBOTHBIX
@®parMeHTapHBIN BHICOPHUIEM MO0 TEHETHKE
@®parMeHTapHBIN BUICO(PHIBEM MO SBOTIOINH KUBBIX OPTraHU3MOB
®parMeHTapHBIN BHICO(PHUIEM O TIO3BOHOYHBIX )KUBOTHBIX (TI0 OTPSAaM)
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( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

@®parmenTapHblii BUaeopuiIbM 06 oxpane npuposl B Poccun
@parMeHTapHbId BUACOPHUIBM 110 AHATOMUH U (PU3NOJIOTUH YeTIOBEeKa
@parMeHTapHbId BUACO(PUIBM 110 TUTHEHE YeNIOBEKa

@®parMeHTapHbIM BUICOPUIBM [0 OKa3aHUIO IEPBOIl IOMOIIU
®parMeHTapHbIM BUICOPUIBM [0 OCHOBHBIM IKOJIOTUYECKUM IIpodiieMaM
®parmeHTapHbIi BUICOPUIBM MO CEIEKIUU KUBBIX OPraHU3MOB
®parmeHTapHbI BUICOPUIBM IPOUCXO0KACHUE U PA3BUTHE XKU3HU Ha 3eMIle

Caaiiabl-1uano3uTHBBI:

MeTo1bl ¥ TpHEMBI pabOThl B MUKPOOHOJIOTHH
MHuoroo0pa3ue 0akrepHii, rpuooB
MHuoroo6pa3ue 6ecro3BOHOYHBIX )KUBOTHBIX
Msoroo6pasue Mo3BOHOYHBIX JKUBOTHBIX
MHuoroo06pa3ue pacTeHuit

Ilnakarnl:

e [luToreHernueckre MPOILECCHI W WX HCIOJIB30BAaHUE 4YEIOBEKOM (OMOCHHTE3 Oelka,
JeNIeHUe KICTKH, TaMeTOreHe3, KIIOHUPOBaHNE MMMYHHUTET YeioBeKa, (POTOCHHTE3 U JIp.)
Ha6op mo ocHoBam 3k0JI0THI

Pednexropubie ayru pediiekcon

CucremaTika 6€CrI03BOHOUHBIX )KUBOTHBIX

CucremaTiKa HOKPBITOCEMEHHBIX

Cucremaruka OakTepuit

CucreMarnka BoOpOCiei

Cucremaruka rpu0oB

CucremaTiKa HO3BOHOYHBIX KUBOTHBIX

e Crpoenue 0eCrIO3BOHOYHBIX KUBOTHBIX

e CrpoeHHe U pa3MHOKEHUE BUPYCOB

e CrpoeHue MO3BOHOYHBIX )KUBOTHBIX

e (CTpoeHHE IBETKOB PA3JIMYHBIX CEMEUCTB PACTCHUI

e CTpyKTypa OpraHOUOB KIETKU

IIpudopsl, npucnocod/IeHus

Becsl yueOHbIe ¢ pazHOBECaMU

Kommuiekt nocyzsl 1 NpUHAJICKHOCTEN AJIs IPOBEACHNUS J1a00paTOPHBIX paboT
Jlyna py4nas

Jlyna mratuBHas

Muxkpockon 1uppoBoi WM MUKPO(HOTOHACAIKA

Muxkpockon 1abopaTopHbIi

TepmMomeTp HapyKHBIN

TepMoMeTp MOYBEHHBIN

Tonomerp

Monaean o0nLeMHbBIE:

e Mojenu UBETKOB Pa3IMUHbIX CEMENCTB
e HabGop «IIpoucxoxaeHue yenoBeKar»
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OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

e HaGop Mozerneit opraHoB 4egoBeKa
e Topc yenoBeka
e Tpenaxep 1 OKazaHUS NEPBOI OMOILU

Moaean oCTeo0JJ0ru4ecKne:

e Ckener yenmoBeka pa300pHBIii
e (CkeneTsl NO3BOHOYHBIX JKUBOTHBIX
e UYepen 4enoBeKa pacwICHEHHBIN

Mogaesn pesbe@HbIe:

Jle3okcuprOOHYKIEMHOBAsI KUCIIOTa

Ha6op moseneit mo cTpoeHnio 6€Cro3BOHOYHBIX dKUBOTHBIX
Habop mojeneli mo anaroMuu pacTeHU

Ha6op mozeneit mo cTpoeHHio OpraHoB YeIoBeKa

HaGop mozeneit mo cTpoeHHIo MO3BOHOYHBIX )KUBOTHBIX

Mogaean-annaukanuu (AJ1s padoTbl HA MATHUTHOM 10CKe):
e ['eHeruka yenoBeka

KpyroBopoT OMOTre€HHBIX 3JIEMEHTOB

Mwuto3 1 Melo3 KIETKH

OCHOBHBIE TEHETUYECKUE 3aKOHBI

Pa3MHOkeHNE pa3IIHbBIX TPYI pacTeHuil (Habop)

CTpoeHue KIETOK paCTeHUN U )KUBOTHBIX

Pa3mHOKeHne NUISInoYHbIX rpuOoB

MyJastxu:
e [lnonoBbie Tena NUIANIOYHBIX IPUOOB

( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

e Pe3ynbTaThl HCKYCCTBEHHOT'O OTOOpA Ha MPUMEPE IIOJI0B KYIbTYPHBIX PACTEHUN

HartypajbHble 00beKThI:

e T'epGapuu, nimoctpupymomure MopQoIoruiueckue, CACTEMaTUYECKUE PU3HAKI

paCTeHHﬁ, 9KOJIOTHYECKHE OCOOECHHOCTHU Pa3HbIX I'PYIIIL

Muxponpenaparbi:
e HabGop MukpormpenaparoB 1o 6otaHuke (mpod)
HaGop Mukpomnpenaparos 1o 300J0ruu (mpod)
HaGop Mukpomnpenaparos o oouieit 6uonoruu (6as.)
Habop Mukpomnpenaparos o oouiei 6uonoruu (mpod.)

(6a3.)
HaGop Mukpomnpemnapartos 1o paszzaeny «Hemnosex» (6a3.)
e Habop MukponpemnapatoB 1o paszzaeny «KuBoTHsie» (6a3.)

Koanexuun:
e Bpeaurenu ceabCKOX03IUCTBEHHBIX KYJIbTYP

Ha6op Mukpomnpenaparos o paszaeny «Pacrenus. bakrepuu. I'pu6sl. JIumaitnukm»
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mml GepepansHbiin
lMocynapcTBeHHbIR

‘@) O6pasosarensHblii
CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Hckomaemeie pacCcTCHUA U )KUBOTHBIC
Mopdo-3K0I0THYECKUE aJanTalii OPraHu3MoB K cpenie oouranus (popma, okpacka u
mp.)

KoMHaTHBIE PaCTE€HUS 110 IKOJOTHIECCKUM Ipynmnam:

Tpornuueckue BIaKHBIE Jieca
Brnaxxusie cyoTponuku
Cyxue cyOTponuku
[TycThIHM ¥ TOJTYITYCTBIHH

JIKCKYPCHOHHOE 000py/A0BaHHUeE:

[Tanka repGapHas

[Ipecc repbapHbIit

Pynerka

Cadok BOJIHBIN

CadJox HTOMOJIOTHYCCKHUI

CoBOK 17151 BBIKAIIBIBAHUST PACTEHUI
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