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Paoouaa npozpamma unoueudyaivbHo2o 00yueHusn
no ouonozuu 6 9 Kaacce

Hosacnumenvnasn 3anucka.

Paobouan npozpamma cocmaejiena Ha oCHoee:

e 3akoHa 00 oOpazoBanmu Poccuiickoit ~ ®Denepanun, DenepaabHOTO  TOCYIAPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHJApTa OCHOBHOTO 001ero oopasosanus (2010 r.).
e [IpumepHOI OCHOBHOM 00pa30BaTEIIbHON MTPOTPAMMBI.

e Pabouas mporpamma peammsyercss — uepe3:  YMK:  buonorus: 9 xnacc:/U.b.Aradonosa, B.U.
CuBornasos, , -M: «M3parensctBo«lIpocBemenue»,2023.

e @ezepanbHOTO MepeyHsi y4eOHUKOB, peKOMEHI0BaHHBIX (nonyieHHbix) MOH P® k ucnonas3oBaHuio B
obpazoBarensHOM mporecce B OV B 2022-2023 yu. T

B paboueii mporpamMMe HaluI OTPAXKCHUE 1S U 33]]a9H U3YYCHHs OMOJIOTUN HA CTYTICHH OCHOBHOTO

o0miero o0pa3oBaHus, U3JI0KEHHBIE B MTOSICHUTENHHOM 3anucke K [IpumepHoit mporpamme no 6uonoruu. B
HEH Tak ke 3aJI05)KEHbI BO3MOKHOCTH MPEIYCMOTPEHHOTO CTaHAApTOM (popMHpOBaHUS y 00yHaArOIIUXCS
0011ey4eOHbIX YMEHHUH U HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JAESITENLHOCTU U KITFOYEBBIX
KOMIIETCHTHOCTEH. B mporpamMme mpenycMOTpeHO POBeIcHIE BOCEMHU J1a00paTOPHBIX paboT, YTO TaK Ke
CIOCOOCTBYET MPUOOPETEHUIO MPAKTUUECKUX YMEHUN U HABBIKOB U MOBBIIICHUIO YPOBHSI 3HAHUM.

Cucrema ypOKOB COPHUEHTHpPOBAHAa HE CTOJIbKO Ha TIepelady TOTOBBIX 3HAHUM, CKOJBKO Ha
(dbopMUpOBaHHE aKTUBHON JMYHOCTH, MOTHBHPOBAHHOW K camooOpa3zoBanuto. (Ocoboe BHHUMaHUE
yAeNnseTcs I03HABATEeIbHOW AKTHUBHOCTH YYaIlMXCS, pa3BUTUE TBOPYECKUX YMEHHM, HAy4YHOIO
MHUPOBO33PEHHUS], TYMAaHHOCTH, SKOJIOTUUECKON KYJIbTYpPHI.

[TpuHIMIBl 0TOOpPa OCHOBHOTO M JOIMOJHUTENBHOTO COAEPIKAHMS CBSA3AHBI C MPEEMCTBEHHOCTHIO
neneii oOpa3oBaHUS Ha PA3NIUYHBIX CTYMEHSIX U YPOBHAX OOY4YEHHS, JIOTUKOH BHYTPUIPEIMETHBIX
CBs3€H, C BO3PACTHBIMU OCOOCHHOCTSMU pa3BUTHs yuaruxcs. CojepxkaHue Kypca HalpaBleHO Ha
obecrieueHre YMOITMOHAIBHO-IIEHHOCTHOTO TTOHUMAHHS BBICOKOW 3HAYMMOCTHU KU3HH, IEHHOCTH 3HAHUS
0 CcBoeoOpa3uWu IapCTBa pPACTEHUN B CUCTEME OMOJIOTMYECKHX 3HAHWM, Ha (POPMUPOBAHWE HAYIHOU
KapTUHBl MHUpaA, a TaK ke Ha (opMUpOBaHUE CIIOCOOHOCTH HMCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS B
MPAaKTUYECKOU JI€ATETbHOCTH.

JlnarHoCTUpOBAaHUE PE3YJIBTATOB MPEAINOIATAECTCA YEpe3 HCIIOJIb30BAHUE YPOUHOTO M TEMATUYECKOTO
TECTUPOBAHUS, BBINOJHEHWE HWHAMBHUIYAIbHBIX M TBOPYECKHMX 3aJaHHi, MpOBeJeHHE Tab0paTOPHBIX
paboT, SKCKYpCHil, 3alIUTHI TPOEKTOB.

CpenctBamu peanu3anuu pabodeit mporpammsl sBisitoTess Y MK UL.H. Tlonomapésoii, maTepuanbHO-
TEXHUYECKOEe 000py0BaHNE KaOUHETa OMOJIOTHH, TUJAKTUUECKHI MaTepuai o OMOJIOTHH.

Memoouueckue acnekmuvl UHOUBUOYATIbHO20 0OYUEHUA HA OOMY
NuauBuayanbHoe 00yueHue Ha IOMY BEJETCS C yU€TOM JaHHBIX O COCTOSTHUU 3710POBbSI,
MICUXUYECKUX U PU3MUECKIX BO3MOXKHOCTEH 00YJaroIIerocs, B CTPOTOM COOTBETCTBUH C
MEIULUHCKUMU PEKOMEHAAUSIMHU.



NunuBuayanpHOE 00y4YeHHE ACTEH HA JOMY:

OCYIIECTBISIETCSI B  COOTBETCTBHH C HHAMBUAYaJbHBIMH YYCOHBIMH IUTAHAMH 110

00pa30BaTeNbHBIM MPOTPAMMAaM, CKOPPEKTHPOBAHHBIM TSI KQXK/IOTO YUCHUKA,

MPEAYCMATPUBAIOIINM TIOJHBI 00BbEM COJEpXKAHUS CPEIHETO 00IIe00Pa30BaTEILHOTO YUPESKICHHUS.
Ilpuopumemnvimu memooamu siBISIFOTCS WHIUBUTYAIbHBINA MTOAXO/, TUIYHOCTHO —

OPUEHTHUPOBAHHAsI OpPTraHU3aIUs 3aHITHH.

s m3ydenus odueii 0uonorun orBoauTcs 1 yaca B Heaesmo, Beero 34 yacos

HN3yyenne 0MOI0rMH HANIPABJIEHO HA JOCTHKEHHE CJICAYIOIIHUX LeJIei:
® (oceoenue 3HAHUIL O )KUBOUN MPUPOJIE U MPUCYILIUX € 3aKOHOMEPHOCTSIX

® oenaoenue ymernuamu NPUMCHATDb OHOJIOrHYEeCKUe 3HAaHMA, pa6OTaTB ¢ OMOJOrHYECKUMU

npubopamMu, HHCTPYMEHTAaMH, CIIPAaBOYHUKAMH, TPOBOIUTH HAOIIOCHNS 32 OMOIOTHYECKUMU
00BEKTaMH, OMOJIOTHUECKUE IKCIIEPUMEHTHI

paseumue no3HasameslbHblX UHmMepecos, UHmMEe/UICKMYAIbHblX U MEOPUEeCKUX cnocobnocmeit

® gocnumanue NIO3UTUBHOTO LICHHOCTHOTO OTHOLIEHHUS K KUBOI MPUPOJE, COOCTBEHHOMY
3J10pOBBIO, KYJIbTYpPbI IOBEJCHUS B IPUPOJIE

® ucnonv308anue NPUOOPEMEHHBIX 3HAHUIL U YMEHUIL 6 NOBCEOHEEHOU HCUHU
3agaum pasnena «Oo6mas ouoaorus» (9 kiacc)

Obyuenusa: co3natb yCIoBHA Ul (OPMHUPOBAHUS Yy Y4YalIUXCAd MPEIMETHOH U ydeOHo-
UCCIIEI0BATEIbCKOW KOMIIETEHTHOCTEH:

1. obecrneunTh yCcBOEHHE y4allMMMCS 3HAHUN MO 0O0IIel OMOJIOTMH B COOTBETCTBUM CO CTaHAAPTOM

Ouosornyeckoro oOpa30BaHMUs Yepe3 CHCTEMY YPOKOB M HMHIUBHUAYyalbHbIE 0Opa30BaTelIbHbIC

MapLIpyThl Y4EHUKOB.

JNOOUTHCSA MOHUMAHUS IIKOJIbHUKAMH MTPAKTUYECKON 3HAUMMOCTH OMOJIOTMYECKUX 3HAHUH

3. TpOAOIDKUTH (POPMUPOBAHHE Y IIKOJIEHUKOB OOIIEYYeOHBIX YMEHUN:
KOHCIIEKTUPOBATh MHUCBMEHHBIM TEKCT M pe4b BBICTYNAIOLIET0, TOYHO M3JIaraTb CBOM MBICIU IIPH
MUChbME Yepe3 CUCTEMY 3aJIaHUH, BBIIBUTaTh TMIIOTE3bl, CTABUTH 11€JIM, BBIOUPATH METO/IbI U CPEACTBA
UX JOCTHXKEHMsI, aHAJTM3UPOBaTh, 0000I11aTh U JeJaTh BHIBO/IbI Uepe3 JabopaTopHble paboThI.

no

Pazéumusa: co3nats yCia0BUsA U pa3BUTHUSA Y IIKOJIBHUKOB UHTEIUIEKTYaIbHON, SMOLIMOHAIIBHOM,
MOTHBA-LIIMOHHOW U BOJIEBOU cheprl: 0c000e BHUMaHUE 0OpAaTUTh HA Pa3BUTHE Y JEBATUKIACCHUKOB
MOTOPHO  TaMSATH, KPUTUYECKOIO MBIIIECHHUS, IPOJOKUTH Pa3BUBATh Y YYEHUKOB YBEPEHHOCTh
B ceOe, 3aKpenuTh YMEHUE JIOCTUraTh MOCTABICHHOM IIEJIN.

Bocnumanusa: cioco6cTBOBaTh BOCIIUTAHUIO COBEPIIEHCTBYIOIIMXCS COLIMATIBHO- YCIEIIHBIX
JIMYHOCTEH C MOJIOKUTEINBHOM <« - KOHLIENIKEN», TPOIOJIKATE HDABCTBEHHOE BOCIIUTAHUE
yUYaluxcs U pa3BUTHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH (YMEHHMS KUTh B OOIIECTBE: 00IIaThC,
COTPY/AHUYATh U YBAXKATh OKPY>KAIOIIHX )

Tpeoosanusa K ypoeHi0 nOO20MOEKU 00YUAIOWUXCA HA CMYNEHU OCHOEHO20
00wezo0 oopazoeanusn

Ilpeomemmno-ungpopmayuonnan cocmasnaouas 00pa308aHHOCMU.

e 3HaHHe (MMOHMMAaHUE) MPU3HAKOB OMOJIOIMYECKHX OOBEKTOB: KHUBBIX OPTaHU3MOB; I'€HOB U
XPOMOCOM; KJIETOK M OpPraHU3MOB PACTEHHMA, )KUBOTHBIX, TPUOOB U OAKTEPHIi; MOMYISAIHI;



HKOCHCTEM M arpo’KocucTeMm; Ouocdepsl; pacTeHuil, >KMBOTHBIX W TpuOOB Bomrorpanckoi
obnacTy;

3HaHue (IOHUMAaHKE) CYITHOCTH OMOJOTMYECKHX IMPOLIECCOB: OOMEHA BEIIECTB W MPEBPAIICHUS
SHEpIuu, NMUTaHHE, JIbIXaHHEe, BBIACICHHE, TPAHCIIOPT BEUIECTB, POCT, Pa3BUTHE, Pa3MHOKEHHE,
HACJEICTBEHHOCTb WM W3MEHYMBOCTb,  PETYISALUS  JKU3HENEATEIBHOCTH  OPTraHH3Ma,
Pa3IpaXMMOCTh, KPYTOBOPOT BEIIECTB U NMPEBPAILCHUE SHEPTUU B IKOCUCTEMAX;

3HAHHE OCHOBHBIX JIAHHBIX O PACIPOCTPAHEHNH PAa3INYHBIX BUIOB 3aBUCHMOCTEIH;

3HaHue P PEKTUBHBIX CIOCOOOB MPETYNPEKACHUS PA3THUHBIX BHI0B 3aBUCUMOCTEHH;

3HaHHE (TOHMMAaHUE) OCOOCHHOCTEW OpraHM3Ma YellOBEKa, €ro CTPOCHUS, KHU3HEICATEILHOCTH,
BBICIICH HEPBHOW NESTEIBHOCTH M TOBEACHHS;, HETaTHBHBIX ITOCICICTBHS PA3IHYHBIX BHIOB
3aBUCHMOCTEH MUl TICUXO(PHU3MYECKOTO M COLIMAIBHOTO 3J0pOBbS 4YENOBEKa; OOMHUX U
cneun(uyeckux s Ypaja METOIOB COXPAaHEHHS U TOCTOSHHOTO YKpEIUICHUS (U3UYECKOTro
3JI0POBBSI; HEMPUATHE PA3IMYHBIX BUIOB 3aBUCUMOCTEH, pa3pyIIaoIuX 310POBBE;

3HaHHE (TIOHMMaHHE) COOCTBEHHBIX MHIMBHIYAIbHBIX OCOOCHHOCTEW, HMPUPOIHBIX 33JaTKOB K
MPUOOPETEHUIO 3HAHUH, YMCHHIA,

3HaHHE (MOHUMAaHKE) CIICIM(DUKU SKOJIIOTHYECKOI CUTYallu B PETUOHE U 110 MECTY JKUTEIIbCTBA,;
3HaHue (IIOHMMaHHWE) OCHOBHBIX  METOJOB  OCYIIECTBICHHS  HPUPOJOOXPAHUTEIHHOU
JeSITeTbHOCTH, IPUMEHSIEMBIX B MUPE, PETHOHE, KOHKPETHOW MECTHOCTH;

MPEJCTAaBICHHUE O CIIOCO0aX COXPAaHEHHUs M YKPEIUICHNsI COOCTBEHHOTO 37I0POBBSI;

YMEHHE OOBSACHATH. pOJIb OWONOTHH B (OPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpPa, B NMPAKTUYECKOW JESITEILHOCTH JIFOAEH M CaMOro YYeHHKA; POACTBO, OOIIHOCTH
MPOMCXOXKICHUS M BOJIIOIMIO PACTCHUN M JKUBOTHBIX (Ha MPUMEpE COMOCTABICHUS OTAEIBHBIX
TPYI); POJb PA3IUYHBIX OPraHMU3MOB B JKM3HU 4YEIIOBEKAa W COOCTBEHHOW JESTEIHLHOCTH,
B3aMMOCBSI3U OPTaHU3MOB U OKPYXKAIOLIEH Cpeibl;

OMoJIOTMYECKOe pa3HOOOpa3ue B COXpaHeHUH Onochepbl; HEOOXOIMMOCTD 3aIIUThl OKPY>KAIOIIEH
Cpeabl; POJICTBO YEIOBEKA C MIIEKOIMHUTAIOIIMMH KUBOTHBIMU, MECTO M POJIb YEJIOBEKa B MPHPO/IE;
B3aMMOCBSI3U UEJIOBEKAa M OKPYKAIOLIEH cpelbl; 3aBHCHMOCTh COOCTBEHHOT'O 3/10pPOBbSI OT
COCTOSIHUSI OKPYKAOIIEH Cpelbl; MPUYHHBI HACIEACTBEHHOCTH W W3MEHUMBOCTH, IPOSBICHHUS
HACJIC/ICTBEHHBIX 3a00JIeBaHM, WMMYHUTETAa y UEJIOBEKAa; pPOJIb TOPMOHOB M BHTaMHHOB B
OpraHusMe.

HeamenbHocmHo-KOMMYHUKAMUBHAA COCMABIAIOWAA 00PA306AHHOCHU:

YMEHHE U3y4aTh OMOJIOTHYECKHE OOBEKTHI U MPOIECCHI: CTABUTH OMOJIOTHUECKUE IKCIIEPUMEHTHI,
OIUCHIBATh U OOBSCHATH PEe3yJbTaThl OMBITOB; HAOIIOAATh 33 POCTOM M pa3BUTHEM PACTEHUH U
KUBOTHBIX, TIOBEJICHUEM >KHBOTHBIX, CE30HHBIMH M3MEHEHHUSIMH B MPUPOE; paccMaTpuBaTh Ha
TOTOBBIX MHUKpOTpenapaTax U OMMCHIBAaTh OMOIOTHYECKHE OOBEKTHI;

YMEHHUE paclo3HaBaTh U ONMMCHIBATH: HAa TaOJIUIIAX OCHOBHBIE YaCTH M OPTaHOM/IbI KJIETKH, OpTaHbl
M CHCTEMBI OPTaHOB YEJIOBEKa; Ha JKUBBIX O0BEKTaX M TAOJMIAX OPTaHbI IIBETKOBOTO PAcTEHHUS,
OpTaHbl U CHCTEMBI OPTaHOB YKHBOTHBIX, PACTCHHUS PA3JIMYHBIX OT/EIOB, KHBOTHBIX OTACIHHBIX
TUINOB M KJIAcCOB; HamOojee pacHpOCTpaHEHHBbIE PACTEHHsS M KUBOTHBIX CBOEH MECTHOCTH,
KYJIbTypHBIE PAacCTEHUS U JIOMALIHMX >KUBOTHBIX, CbEIOOHBIC U SJIOBUTHIE TPHOBI, OMACHbIC IS
YeJI0BeKa PACTEHHSI U )KUBOTHBIX;

YMEHHUE BBISBISATh N3MEHUYNBOCTh OPTaHU3MOB, IPHCIIOCOOJICHHSI OPTaHU3MOB K Cpesie OOUTaHMs,
THUIBI B3aUMOACHCTBUS pa3IMYHBIX BUIOB B 9KOCHCTEME;

yYMEHHE CPaBHHBATh OMOJIOTHYECKHE OOBEKTHI U AETaTh BEIBOIBI HA OCHOBE CPaBHEHUS,



e yYMEHHE OINpeleNaATh IMPUHAIEKHOCTb OMOJIOTMYECKMX OOBEKTOB K  ONpEAETICHHOM
CHUCTEMATHUYECKOM Tpynme (Kinaccudukarus);

® yMEHHE NMPOBOAUTH CAMOCTOATENBHBIM MOMCK OMOJOrMYecKOd MH(pOpPMAIMU: HAXOAUTh B TEKCTE
y4eOHUKA OTJIMYUTENbHbIC NPU3HAKA OCHOBHBIX CHUCTEMAaTHYECKUX TPYINI; B OHUOIOTHYECKUX
CIIOBapsAX M CIPABOYHUKAX 3HAYEHUs OUOJOTMYECKUX TEPMHUHOB; B pa3jIMYHBIX HCTOYHUKAX
HEOO0XOAMMYI0 HMH(OPMALMI0 O JKMBBIX OpraHu3smMax (B TOM 4YHCI€ C HCIOJIb30BAHUEM
MH(POPMAIMOHHBIX TEXHOJOTHH); HAaXOAWTh HHPOpPMALUI0 00 OCOOEHHOCTSAX 3KOJIOTMYECKON
CUTYalluu B PETMOHE U 110 MECTY JKUTENIbCTBA,

® yMEHHE PEryjIMpoBaTh COOCTBEHHOE ICUXO(HU3MYECKOE M COLUAIBHOE 310pOBBE; COOJIIOAThH
HOpMBI, 00ecrieunBaroIne 0€30IaCHYI0 JKU3HEAEATEIbHOCTh YEJI0BEKa;

® YMEHME UCI0JIb30BATh METO/Ibl COXPAHEHMSI U YKPEIUIEHUSI 310POBbSI;

® CIIOJIb30BAHWME IPUOOPETEHHBIX 3HAHUW M YMEHUH B IPAKTUYECKOM JEATEIbHOCTU U
TIOBCETHEBHOM KU3HU,

® Yy4acCTHC B SKOJIOTHYCCKUX aKIMAX ABOPA, HIKOJIbI, MHKpOpaﬁOHa.
llennocmno-opueumauuonna}l cocmasesiAaroulan 06pa303annocmu:

e TMOHUMaHHUE OTBETCTBEHHOCTH 32 Ka4e€CTBO MPUOOPETEHHBIX 3HAHUMH;

e TMOHUMAaHHUE IEHHOCTH aJICKBATHOW OLIEHKH COOCTBEHHBIX JOCTHKEHUN U BO3MOXKHOCTEH;

e YMCHHE aHATU3WUPOBATH U OIICHUBATH BO3JCHCTBHE (DAKTOPOB OKPYXKAIOMICH cpeibl, PaKTOPOB pUCKa HA
3I0POBBE, TTOCIECICTBUM NEITEILHOCTH YEJIOBEKa B IKOCHUCTEMAX, BIUSHUE COOCTBEHHBIX MOCTYIKOB Ha
KUBBIE OPTaHU3MBbI U YKOCHCTEMBI,

e OpHEHTAlUA Ha IOCTOSHHOE PAa3BUTHE U CAMOPA3BUTHE;

e TMOHUMaHHUE 0COOEHHOCTEH reHePHOI COIMAN3alluK B IOJIPOCTKOBOM BO3pACTE;

e OTBETCTBEHHO OTHOCHUTHLCS K MPHUPOJIC U 3aHUMATh aKTUBHYIO TIO3UIIMIO B €€ COXPAHEHHUU.

YuyeOHO-MeTOoANYeCKOe o0ecTieyeHne

AnantupoBaHHas paboyas mporpamma 1o yueoHomy npenmety «bronorusy npenHazHaveHa s yJarnmxcs ¢
OB3 9 knacca.

AnantupoBaHHas pabouasi mporpamma 1o ouosoruu Juist 9 kiiacca paspaboTaHa Ha OCHOBE

-IIporpammbl OCHOBHOro o0IIero o6pa3zoBaHMs MO OHOJOTMM s 00I1e00pa30BaTENbHbBIX YUPEKICHUN
(Mockaa.: [Ipoda, 2020 r);

Pabouas mporpamma peanusyercs depe3: YMK: buonorus: 9 xnacc:/U.b.Aradonora, B.1. CuBormna3zos, ,
-M:«M3natenserBo«lIpocBemenner»,2023.
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IloypouHoe miiaHMpoBaHHe Y4eOHOI0 Kypca 1o 0MoJ10ruu
HHIMBHUAYAJIBHOI0 00y4YeHHusl

IllyBaeB IMmutpuii, 9 kiacc
(1 gaca B Heaemnio , 34 yacos), YMK mo pen. .H.ITonHoMapeBoii

Ne | Kox
TpeOoBaHusl K YPOBHIO
-BO Tema ypoka JJIeMeHTBI COJIePKAHMS MOJATOTOBKH 00y4YalOUIUXCs HomauiHee Jlara
qac 3aJaHue
0B
1 2 3 4 5 6
1. Beéeoenue 6 ocnoevt obuwieit ouonozuu (2u4.)
/1 | 1u. buonorust —Hayka o | buonorus kak Hayka. Meronbl 3HaTh: KOMIUIEKCHbIE HAYKU ¢ OMOJIOTHEH; YTO §1,2 B.1-3
KHUBOM MHpE. ouosorun TaKO€ HAyYHOE UCCIICJIOBAHUE U €T0 JTaIlbl;
OO6uue cBoiicTBa Posne 6uonorun B popmMupoBaHuu YMETh: CAMOCTOSITEIILHO IPOBOUTH HAyYHOE
KUBBIX OPTAaHU3MOB | COBPEMEHHOH €CTECTBEHHOHAYYHOH | MCCIIeZIOBAaHHE
KapTUHBI MUPA, B IPAKTHYECKON
NEeATENBHOCTH JHo/eH. YKu3Hb, YMeHne aieKBaTHO HCIIOJIb30BaTh PEUEBBIE
OTKpBITasl CHCTEMA, CpezAcTBa ISl TUCKYCCUH U apTYMEHTAIlUN CBOEH
HaCJIe/ICTBEHHOCTh. MI3MeHunBoCTh. | [TO3HMIIHH, CPABHUBATEL PA3HLIC TOUKH 3pEHUA,
OTnnuuTenbHbIE 0COOEHHOCTH apryMEeHTHPOBATL CBOIO TOIKY 3pCHHA,
JKUBBIX OPIaHU3MOB OT HEKHUBBIX: OTCTaHBATh CBOIO IIO3HITHIO.
€IMHBINA TIPUHITAIT OPTaHU3aIIH,
OOMEH BEIIECTB U SHEPTHUH.
Oco0eHHOoCTH pa3BUTHSL:
YIOpAJ0YEHHOCTh. [locTeneHHOCTb,
MOCTIEIOBATEIBHOCTb, PeaTH3aIIHS
HacJIeICTBEHHON MH(OPMAIUH.
2/2 lu. | MHorooGpasue TakcoH, cucrema, uepapxusi. 3HaTh: YPOBHHM OpPTaHU3ALUMHU KU3HHU U 3JeMeHThl, | §3 B.1-5
(bopM KUBBIX YPOBHU OpraHU3alNH KUBOU oOpa3yrolye ypoBeHb; OCHOBHbBIE 1IapCTBA KUBOM
OpPraHu3MOB npuposl. MHOr0oOOpa3ue KHUBBIX MPUPO/IbI, OCHOBHBIE TAKCOHOMUYECKUE €TUHHIIBI;

OpPraHHU3MOB. KpaTI(aH

YMCTL: OIIPECACIIATh NPUHAMJICKHOCTD




XapaKTEPUCTUKA €CTECTBEHHOU
KJIAaCCU(UKALIUN YKUBBIX
opranu3moB. LlapcTBa kuBoit
MIPUPOJIBI

OMOJIOTrMYeCKIX 00BEKTOB K YPOBHIO
OpraHHU3aIH U CHCTEMaTUIEeCKON TPYIIIIE.
OBgiazicHHe COCTaBIISIOIIMMU UCCIIE0BATEILCKOM
Y TIPOEKTHOM JIeATEIPHOCTH, BKIIFOYAst yMECHUS
BUJICTh IPOOJIEMY, CTAaBUTh BOIPOCHI, BBIIBUTaTh
TUIOTE3bl, 1aBaTh OMPEACIICHUS TIOHATUSM,
Kiaccu(UIUupoBaTh, HAOIFOIATh, TPOBOIUTH
OKCIIEPUMEHTEI, JIEIAaTh BEIBOJIBI M 3aKIIFOUCHUS

Ocnoeul yuenus o kiemke (5 4)

3/1 | 1u. I{uronorus- Hayka o | Kiletka - OCHOBHasi CTpyKTypHas YMeTb: NpUBOIUTH IPUMEPHI OPraHU3MOB, §4 B.1-3
KIIETKE. enuHuLa opranu3moB. KileTka kak HMMEIOIUX KJIETOYHOE U HEKJIETOYHOE CTPOCHHUE;
MHuoroo6pasue o6uocucrema. Kiierounoe crpoenne Ha3bIBaTh )KM3HEHHBIE CBOMCTB KIIETKU U
KIIETOK OpPraHU3MOB, KaK J0Ka3aTeJIbCTBO UX | MOJO0XKEHUS KIETOUHOU TEOpUH, OOBACHATD

POJICTBA, €IMHCTBA )KUBOM MPUPOJBl | OOIIHOCTH MPOUCXOKICHUS PACTCHUH U
. KUBOTHBIX.

OcCHOBHBIE TOJIOKEHUS KIETOYHON

teopuu T.11IBanna u M. lllneiigena.

4/2 | 1u. XuMH4YeCKul cocTaB | MUKpPO- U MaKpO3JIEMEHTHI, YMeTb: NPUBOIUTE IPUMEPHI MUKPO- U §5,6 B.1-3

KIIETKH. YTJI€BOJIbI, JTUIHIbI, TOPMOHBI. MaKpO3JIEMEHTOB, a TaK K€ BEILECTB,
Oco0eHHOCTH XUMHUYECKOTO COCTaBa | OTHOCSIIMXCS K JIMIKJIAM U YIJIEBOIaM; Ha3bIBaTh
KJIETKA. MHUKpPO- 1 MaKpOdJIEMEHTBI, | HEOPraHMYECKHUE U OPraHUYECKUE BEIIECTBA
UX BKJIaJ B 00pa30BaHUU KJIETKH; XapaKTepU30BaTh OMOJIOTUYECKOE
OpPraHUYECKUX U HEOPTraHUUECKUX 3HAYEHUE MUKPO ¥ MAKPODJIEMEHTOB,
MOJIEKYJI )KUBOT'O BEILIECTBA. OMOJIOTMYECKYIO POJIb BOJIbI, COJIEH
Ponb HeopraHM4eCKHX BEIIECTB: HEOPraHMYECKUX KUCIIOTY METh: 1aBaTh IOJIHBIE
BOJIa, MUHEPAJIbHBIE COJIM. benku, Ha3BaHus HykJIenHOBbIM kuciotram JJHK u PHK;
AMUHOKHCIIOTBI, X POJIb B Ha3bIBaTh NPOAYKTHI, OOraTble OeKkaMu;
OpraHu3Me. MIPUBOJIUTH IPUMEPHI OEITKOB, BBITOIHSIOMINX
CrpykTypa u GyHKIHN OEIKOB. pa3nuyHble PYHKIUH; IEPEUUCIIATh BHIbI
®epmenTsl. Hyknennossie kuciotel | Moniekyn PHK; xapakrepusoBars pyHKunn
U UX CTPYKTYpA. 0EJIKOB M HYKJICMHOBBIX KHCIIOT

5/3 | 1u. CrpoeHue KIEeTKH. Opranongel. CTpo€HHE KIIETKH. YMeTb: pa3inyaTe 10 HEMOMY PUCYHKY §7,8 B.1-3

Crpoenue u pyHkimu sapa. Knerku
6akrepuii. Kiierounoe crpoenue

MPOKAPUOT U 3YKApUOT, HA3bIBATH CITIOCOOBI
IMIPOHUKHOBCHUS BCHICCTB B KIICTKY U (I)yHKI_II/II/I




OpPraHU3MOB KakK JJOKa3aTeIbCTBO UX
POACTBA , EIUHCTBA KUBOU
npupobl. Bupycel — HeksleTouHast
(dhopma K13HHU.

OCHOBHBIX OpPraHON 0B KJICTKH.

6/4 4. OOMeH BeIecTB U AccuMuaAnys, JUCCUMUIISIINSA, YMeTh: 1aBaTh OnpeAcieHUs MOHITUIM §9,10 B.1-3
SHEPTUHU B KIIETKE. (dbepMeHT. ACCUMWJIATINS, TUCCUMUIISALINS, Ha3bIBATh ATAIlbI
buocunTes 6enkoB OOMeH BeIIeCcTB U MpeBpalieHne oOmeHa BeriecT, posib, AT® u hepMeHTOB B

SHEPTUH — MPU3HAK KUBBIX 0OMECHE BEILIECTB,

OpraHu3MoB. ACCUMWISALUS U XapaKTEepU30BaTh CYIIHOCTD MpoIiecca oOMeHa
JTUCCUMUJISILINS — TPOTHUBOIIOJIOKHBIE | BEHIECTBY METh: JaBaTh OMPEICICHUS TOHITUSIM
npouecchl. ['eH, TeHeTHYeCKui Ko, | FeH, aCCUMUJISIIUS.

TPUILIET, KOJIOH, aHTHUKOJIOH, HazpiBaTh CBOICTBA TEHETHYECKOTO KO/, POJIb U-
MOJINCOMA, TPAHCIISALIUA, PHK u 1-PHK B GuocunTtese Oenka,
TPAHCKPUIILIHSL. aQHAJIM3UPOBATH COJICPKAHUE OTPEICTICHUN:
OOMeH BelIecTB U IPEBPaIlCHHE TPHUILIET, KOJIOH, aHTUKOJIOH, MOJIMCOMA,
SHEPTUH — MIPU3HAK KUBBIX TPaHCIISIUS, TPAHCKPHUIIIUS; XapaKTEPU30BaATh
opranu3moB. CBoiicTBa CYILLIHOCTB ITpoliecca TPaHCISLUU U
TEHETUYECKOTO KOJa: M30BITOYHOCTD, | TPAHCKPHUIIIUN

CHeU(pUIHOCTD, YHUBEPCATHHOCTb.

MexaHu3Mbl TPAHCIISIITUU U

Tpanckpunuuu. [TpuHuun

KOMIUIMMEHTapHOCTH. Peanuzanus

HACJIeICTBEHHON NH(OpMaIUU B

KJIETKE.

7/5 | 1u. buocuntes [Tutanue, porocunres, hoToIM3. YMeTh: naBath onpeaeneHus NouaTusM nutanue, | §11,12 B.1-3
YTJIEBOJIOB — [Muranue. Paznuuust opranu3MoB 1o | aBTOTPOQbI, POTOCHHTE3; HA3BIBATh OPTaHbI
dboTocuHTE3. crioco0y nutanus. @OTOCUHTES. pacTeHusl, T/ie MPOUCXOTUT POTOCHHTE3, POITH
Obecneuenue Ponb nurmenra xnopoguiia. MUTMEHTa XJIOpo(UilIa; XapaKTepU30BaTh (Pa3bl

KJICTKHU 3HeereI71

Kocmuueckast posib 3e1eHbIX
pactenuii. Xnoporiactel. CBeTOBas
U TeMHOBas (a3l poToCHHTE3A.
['muxonus, OpokeHue, JpIXaHue.
ObecneueHne KJIETKH SHEprUen B
nporiecce apIxanus. bruonornyeckoe
oKHceHue. Pe3ynbTarel
npeoOpa3oBaHMs YHEPTUH.

¢dboTocuHTEe3a. YMETh: JaBaTh OMpeeIeHHe
TIOHSATHIO TUCCUMMIISALINS,

aHAJIM3UPOBATH COJIEPKAHUE ONPEIeTICHUN
TJIMKOJIN3, OpO’KEHHE, TBIXaHHE,

MEePEUYHCIIATh 3TAIbI POLIeCcCca JUCCUMUIISLINN;
Ha3bIBaTh BEIIECTBA UICTOYHUKHU IHEPTUH,
MPOAYKTHI PEAKIIMU dTANlOB OOMEHA BEIIECTB,
JIOKAJIM3AIHIO B KJIIETKE ATAllOB 0OMEHA BEIIECTB,




| Dranbl sHEpreTHYECKOro 0OMeHa

\ onuchiBaTh posib AT® B 0OMeHe BemiecTs.

Pazmnuosrcenue u unousudyaibhoe pazeumue opeanuzmos (54)

8/1 l1u. Pasmuoxenue u PasmHoOxenue, Oecrionoe u YMeTb: 1aBaTh OnpeneeHue MOHATHIO §13,16
WH/IMBH]TyaJTbHOC BEreTaTUBHOE Pa3MHOXKECHUE, pa3MHOXKEHHE,
pa3BUTHE rameTbl, repMaQpoaUTHI. Ha3bIBaTh OCHOBHBIE (DOPMBI pa3MHOKEHHUS, BUJIbI
OpPTaHU3MOB [TonoBoe u Gecronoe pa3sMHOKEHHUE. | MOJIOBOTO M OECIIOJIOT0 Pa3MHOKEHHS, CIIOCOOBI
becrnionoe pazmuoxenue — BEreTaTUBHOI'O Pa3MHOXKEHUS, MPUBOJAUTD
ApeBHEHIINI cr1ocod pa3sMHOKEHUS. | IPUMEPHI paCTEHUI U KUBOTHBIX C Pa3IHYHBIMU
Bune Gecrionoro pa3MHOKEHUS: (¢hopMaMu U BUAAMH Pa3MHOXKEHUS,
MMOYKOBaHUE, JICTICHUE TeTa, XapaKTepU30BaTh CYIITHOCTH OECIIOIOT0 1
criopoobpasoBanue. Bubl MIOJIOBOTO PA3MHOXKEHUS,
BEreTATUBHOTO Pa3MHOKEHHUSI. OOBSICHATH OMOJIOTHYECKOE 3HAUCHUE OECII0IOr0
OmogoTBOpEeHNEe, OHTOTEHES, PasMHOKCHUL.
sMOpHOTeHes.
9/2 lu. Kinerounoe nenenue. | MutoTudeckuid UK, HHTEpdasa, YMeTh: Ha3bIBaTh MPOLECCHI, COCTABISIONINE §14,15
MuTo3 1 Melo3. MUTO3, PSAYIUTUKAIUSA, XPOMATH/IbI. | KU3HEHHBIH IIUKJI KIETKH, (pa3bl MUTOTUYECKOTO
Jlenenue KIeTKH 3YKapHoT. IIUKJIA, OMTUCHIBATH MTPOLIECCHI, IPOUCXOSAIINE B
bronornveckuii CMBICT ¥ 3HaYCHHE | PA3JIMYHBIX (azax MUTO3A.
MuTO3a. [lenenue kieTku YMeHue aHaTu3upoBaTh U OICHUBATH
npokapuot. OIa010TBOPEHHE, nH(pOopMaIInIo, MPeoOpa3oBLIBATH HHPOPMAITHIO
ramMeToreHes, Meio3, KOHbIOTaIus, 13 OHOU (POPMBI B IPYTYIO
MEPEKPECT XPOMOCOM.
[TonoBoe pa3MHOKEHUE PACTCHHH U
JKHBOTHBIX, €r0 OMOJIOTTYECKOE
3HAuYCHUE.
OcHoewl yueHusn o HACe0CMEEeHHOCMU U UMEHYUUBOCHIU. (4 qacoe)
10/1 | 1u. Hayxka reneruka. AnnenpHBIE TeHbI, T'€H, T€HOTHII, YMeTb: naBaTh onpeeseHus: MOHATUSM §17-18 B.1-3
['enetnyeckue W3MEHYUBOCTbD, HACIIEACTBEHHOCTh, | «AJIJIENbHBIE T€HBI, T€H, TEHOTHI, U3MEHUYHUBOCTb,

onbITEI [ .Mennemns.

¢denoTuI.

HacneacTBeHHOCTh M U3MEHYMBOCTh
- CBOMCTBa OpraHnu3MoB. [ eHeTnka —
HayKa 0 3aKOHOMEPHOCTAX

HAaCJEACTBEHHOCTh, (PEHOTHID,

Ha3bIBaTh MPU3HAKU OMOJIOTHYECKUX OOBEKTOB —
TE€HOB ¥ XPOMOCOM,

XapaKTEePU30BaTh CYIIHOCTh OMOJIOTHYECKUX
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HaCJICACTBCHHOCTH U UBMCHYHNBOCTH.

I'omo-, rereposurora,
JIOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAKH, MOHOTHOPHIHOE
CKpelIuBaHue.

MPOIIECCOB HACIEICTBEHHOCTH U U3MEHUUBOCTH,
OOBSICHSITH IPUYNHBI HACIICJICTBEHHOCTH U
M3MEHYUBOCTH, POJIb TEHETUKH B (DOPMHUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B
MPAKTUYECKOM NEeSATEILHOCTH JIIOACH. YMETh:
JaBaTh onpeaeseHus noHsatusm «I'omo-,
reTepO3UroTa, JOMUHAHTHBIA U PELECCUBHBIN
MIPU3HAKU, MOHOTHOPUTHOE CKPEILIMBAHHE.

11/2 | 1u. Jurubpunnoe I'enotun, nurubpuaHoe YMeTb: ONUCHIBATh MEXAHU3M IIPOSIBICHUS §20 B.1-4
CKpeIIMBaHUE. CKpelIMBaHuE, MTOJTUTHOPUIHOE 3aKOHOMEPHOCTEH ITUTUOPUIHOTO CKpelIuBanus, | cTp.74
Tperuii 3akoH CKpelrBaHue, GeHOTHII. Ha3bIBaTh YCJIOBUS 3aKOHA HE3aBUCHUMOTO
I Menpgemns. VYcnoBus mposiBIeHUs 3aKOHA HACJIeIOBAHUS,
HE3aBHCHUMOI'0O HACJICIOBAHMS. aHAJIM3UPOBATh COJICPIKAHUE OMPEICTICHUI
CoOTHOIICHHS TEHOTHUIIOB U OCHOBHBIX TIOHSITHIA, CXeMY JUTHOPUHOTO
(EeHOTHITOB HE3aBUCHUMOTO CKpEIIMBaHUS.
"acinenosanusa 9:3:3:1.
3aK0H HE3aBUCUMOI'0 HACISIOBaHUS.
12/3 | 1u. CuemnineHHoe ['omosiornyHbEIE XpOMOCOMBI, JIOKYC YMeTh: AaBaTh ONpEeIICHUS] HOHATUSIM §21,23 B.1-4
HACJICI0BAHKE I€HOB | T€Ha, MEPEeKPEeCT, KOHBIOTAIUS, «I"OMOJIOTUYHBIE XPOMOCOMBI, KOHBIOTALIUSI, cTp.84
CLICTIJICHHBIC TCHEI. OOBACHITH MPUUMUHBI IEPEKOMOUHAITIHI
PacnonokeHue TeHOB : B OJHOM UM | PU3HAKOB IIPH CIEIIJICHHOM HACJICIOBAHUH.
pa3HbIX XpoMocoMax. JInHelHoe
pacroaoXeHrue reHoB. Y CIIOBHE
BBINOJIHEHUS 3ak0oHa T.Moprana.
[TepexpecT XpOMOCOM - HCTOUYHHK
TeHETUYCCKOM N3MECHUNBOCTH.
13/4 | 1u. Hacnencreennas I'enoM, NI3MEHYMBOCTD, MyTallUH, YMeThb: Ha3bIBaTh MPUUUHBI, 00ECIIEYNBAIOIINE §24 ,25B.1-3
W3MEHYUBOCTb. MyTareH, MOJIUILION TS SIBIICHUE HACIIECTBEHHOCTH, OMOIOTHYECKYIO ctp 92
Hpyrue tunel OcHoBHbIE (OPMBI H3MEHUNBOCTH. POJIb XpOMOCOM, OCHOBHBIE (POPMBI
W3MEHYHUBOCTHU Buasl mytanuii o crenenu M3MCHUYHUBOCTH,
HW3MEHEHHUS T'€HOTHIIA: TeHHEIE, MIPUBOJUTH MPUMEPHI TE€HHBIX U TEHOMHBIX
T€HOMHBIE, XPOMOCOMHBIE. MyTalui,

Cunnpowm /layHa. BUABI MyTareHoOB.
XapaKkTepUCTUKU MYTallMOHHON
M3MEHYMBOCTH. Bapuanmonnas
KpHBasi, U3MEHYUBOCTb,

Ha3bIBaTh BU/bI HACJIEICTBEHHOW N3MEHYUBOCTH,
YPOBHM U3MEHEHHUs T€HOTHUIIA, BUIbl MyTalUH,
CBOMCTBA MyTaIuH.

YMeTb: 1aBaTh ONpPEACIICHUE TEPMUHY
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Moau(UKaIKs, HOpMa PeaKIuu.
3aBHCUMOCTD MTPOSIBJICHUS 1€HCTBUS
I'€HOB OT yCJIOBUM BHEIIHEU CPEBI.
XapakTepUuCTUKHU
MOIU(PHUKAITMOHHON U3MEHYMBOCTH.
HacnenoBanue crioco6HoCTH
MPOSIBJISTH MPU3HAK B
ONPEJICTICHHBIX YCIOBHUSX.

W3MEHYUBOCTb,
MIPUBOJIUTH MPUMEPHI HEHACIEACTBEHHON
HU3MCHYUBOCTHU, HOPMbI PCAKIIMU ITPU3HAKOB,
3aBUCHUMOCTH MPOSIBJICHUS] HOPMBI PEaKIIUU OT
YCJIOBUI OKPYXAKOLIEH CPELBI,

aHAJIM3UPOBATh COICPKAHNE OCHOBHBIX MOHATHUH,
BBISIBJISATH M OTIMCHIBATH Pa3HbIE (DOPMBI
W3MEHYUBOCTH OPTaHU3MOB.

OcHoegubl cenexkyuu pacmeum?, HCUBOMHDBIX U MquoopzaHmmoe(Z lmca)

14/1 | 1u. ['enetnueckue Cenekiusi. YMeTb: Ha3bIBaTh MPAKTUUECKOE 3HAUCHHE §27,8.1-3
OCHOBBI CEJIEKIIUU HacnenctBeHHOCTh M1 KBMEHYMBOCTB- | TCHETHKH, ctp.102-103
OpPTraHu3MOB OCHOBA UCKYCCTBEHHOI'O 0TOODA. MPUBOANTH PUMEPHI TTOPO/T] )KUBOTHBIX M COPTOB | §29
LleHTpBI IPOUCXOKACHUS pacTeHuil, BEIBEICHHBIX YEJIOBEKOM,
KYJIBTYpPHBIX PAaCTEHHH. aHAJM3UPOBATH COJICPKAHNE OCHOBHBIX ITOHSITHH,
He3zaBucumoe ogomamHuBaHue XapakTepu3oBaTh pojb yueHus BaBunosa s
OJIM3KUX PacTEHHUH B pa3IMUHBIX Pa3BUTHSI CEJNEKINHU, OOBICHITh MPUUUHY
neHrpax. Yuenue H.J.BaBuiiosa o COBIAJICHUS [ICHTPOB MHOT000Pa3us KyJIbTYypPHBIX
LIEHTpax. pacTeHuil ¢ MecTaMy pacroI0KEeHUS APEBHUX
LIUBUIN3ALUHN; 3HAUCHHUE JJIS CEJIEKIIMOHHBIX
pa0boT 3aKOHA TOMOJIOTHYECKUX PSIJIOB.
15/2 | 1u. OcobenHoctu I'etepo3uc, rubpunuzamnys, YMeTh: 1aBaTh ONpeesieHne TEpPMUHY TIOPOJIa, §28, 30,31

CEJIEKIIUH PACTECHUH,
JKUBOTHBIX U
MHUKPOOPTaHU3MOB

JEIPeCCHsi, MyTareHes3, CoprT.
IIpuMeHeHue 3HaHUM O
HAaCJEACTBEHHOCTH U U3MEHUYNBOCTH,
HCKYCCTBEHHOM 0TOOpE IpH
BBIBEJICHUH HOBBIX COPTOB.
OCHOBHBIE METOJIOB CEJIEKLIUU:
rudpuan3anus u oToop.

Bunsl uckyc oT6opa: MaccoBblii U
WHIUBUAYTbHBINA. [ MOpuan3anus:
OJIM3KOPOICTBEHHASI, MEXKCOPTOBAs U
MexkBua0Bad. MIckyc MyTareHes.
IIpuems! BelpaliiBaHus 1
pa3BeeHUS KYJIbTYPHBIX PACTEHHM.
IIpuMeHeHue 3HaHuM O

COPT, Ha3bIBATh METO/bI CEJIEKIINH,
IIPUBOJUTH IIPUMEPBI COPTOB KYJIBTYPHBIX
pacTeHui,

OOBSICHATB POJIb OMOJIOTHH B IPAKTUYECKOM
NeSITeIbHOCTH JIFOJIEN U caMOoro y4eHHUKa,
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS B
MPaKTUYECKON AESITETbHOCTHU AJIs1 BbIpAIlIBaHU
U pa3MHOXEHMS KYJIbTYPHBIX PACTEHHUH, yX0/1a 3a
HUMU.

Ymerts: JlaBaTh onpeneneHne TEpMUHY
«OuoTexHoorus, mramMmm», [IpuBoguThH NpuMeEpbI
HCIIOJIb30BaHUsI MUKPOOPTraHU3MOB B
MUKPOOHOJIOrMYECKOM MPOMBIIIIEHHOCTH,
OOBSACHATH POJIb OMOJIOTHH B MPAKTUYECKON
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HACJIEICTBEHHOCTH U U3MCHUYHUBOCTH,
HCKYCCTBEHHOM 0TOOpE MpH
BBIBEJICHUU HOBBIX TTOPOI.
OCHOBHBIE METOJIOB CEJIEKIIMHU
YKUBOTHBIX: THOpHUIN3AIUS U OTOOD.
buoTexHoIOrus, MTaMM.
OcCHOBHBIE HAIIPABJICHUS CEJICKITUN
MUKpPOOPIaHHW3MOB. 3HaUYEHUE
CEJICKIIUA MUKPOOPTAaHU3MOB JJIS
C/X, MEIUIIMHBI,
MUKPOOHOJIOTHYECKUN CUHTE3.

JESATETLHOCTH JIFOJICH U CaMOT0 YUCHHUKA.

Ilpoucxoscoenue sxcusnu u pazsumue opzanuueckozo mupa (2 uaca)

16/1 | 1u. IIpencraBnenus o I'umoTtesa, KoanepBaThl, IPOOMOHTHL. | YMETh: AaBaTh ONpPECICHUE TEPMUHY §32, §33
BO3HUKHOBEHUU ['unore3a npoucxoXAeHUs KU3HU «THUIIOTE3a», HAa3bIBaTh ATAIlbl PA3BUTHUS )KHU3HU, B.1-3 cTp.124
JKU3HU Ha 3emuie. A.N.OmnapuHna. OOBSICHATB POJIb OMOJIOTUH B (POPMUPOBAHUH
XuMuU4ecKkui, npeadnuoornyeck, COBPEMEHHOW €CTeCTBEHHOHAYYHOMH KapTHHbI
OHMOJIOTMYECKUNA Y COLIUAIILHBIN MHpA.
3Tanbl Pa3BUTHUS )KUBOM MaTepUu. VYMeTb: JaBaTh oIpeieIeHue TEPMUHY
ABTOTpOdBI, TeTEpOTPOPBI, IPO- U «ABTOTPOGBI, TETEPOTPOPHI, MPO- ¥ FYKAPHOTHIY,
3yKapUOTBHI. OIMCHIBATh HAYaJIbHBIE 3TAIbl OMOJIOTNYECKOM
Otansl pa3BUTHUS JKU3HU! IBOJIIOLIMU
XUMUYECKUM, TPEAOUOTOTHYECKUN,
OMOJIOTMYECKUN M COLIMATbHBIIH
JTarnbl pa3BUTHS KUBOI MaTEpPUH.
[IpoucxoxaeHnE 3yKapuOTUIECKOU
KJICTKH.
17/2 | 1u. Oranel pa3BUTHA Apomopdo3, uanoasanTanus. YMeTh: 1aBaTh ONpeACIEHNE TEPMUHY §34,358.1-3
JKU3HU Ha 3emiie N3menenne uBOTHOTO U «Apomopdo3, aroasanTalusg», IPUBOAUTh ctp.131

PaCTUTCIILHOTO MUpPaA. YcnoxxHeHune
PACTUTEIIBHOTO )KUBOTHOI'O MHUpa B
Imponecce 5BOJTIOINN

MPUMEPHI PACTEHUHN U KUBOTHBIX,
CYILIECTBOBABIINX B pa3HbIE€ IEPHOJIbI PA3BUTHUSA
3eMII; apoMOp(O30B y paCTeHHUI U )KHBOTHBIX
MIPOTEPO305, MAIE03051, ME303051, KAUHO305;
WM0aJaNTalNi Y paCTEHUN U 5KUBOTHBIX
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Yuenue 06 r60nrouuu ( 4 uacos)

18/ | 1u. Unes pazButus DBOJTIONNS, UICKYCCTBEHHBIN OTOOp. | YMETh: 1aBaTh ONpeeieHre TepMUHY 3Botonust, | §36,37 B.1-3
1 OpraHUYeCKOro [Ipeanoceliky BOSHUKHOBEHUS BBISIBJIATH U OIIUCBIBATh IPEIIIOCBUIKY YYCHUS ctp.140
Mupa B OMOJIOTHH. teopuu JlapBuHa. HapBuHa
OcHoBHbIE HacnencTtBeHHOCTh, I3MEHUYMBOCTh, | YMETh: AaBaTh ONPEACICHUE TEPMUHY
MOJIOKCHUS 6opb0a 3a CcylIecTBOBaHHE. HACJIeICTBEHHOCTh, N3MEHYMBOCTb, O0pbOa 3a
3BOJIIOIIMOHHOM Y./lapBUH — OCHOBOIIOJIOKHHUK CYLIECTBOBAaHKE, HA3bIBATh OCHOBHBIE TIOJIOKEHUS
teopun Y.J[apBuHa. | yueHus o0 3BOJIOLHUH. 3BOJIIOLIMOHHON Teopuu [lapBuHa; ABMXKYIIME
Hacnencrennas ”3MEHYUBOCTH U CHJIBI 3BOJTIOIIUH; (POPMBI OOPHOBI 32
60pb0a 3a CyliecTBOBaHHE — CYLIECTBOBAHHUE.
JBUKYIIHE CUITBI 3BOTIOIUU. DOpbI
O0pHOEKI 3a CYIIECTBOBAHUE.
[IposiBnenue B mpupoje 60prObI 3a
CYLIECTBOBAHUE, ECTECTBEHHOTO
otbopa.
19/ | 1u. CoBpeMeHHbIE Anantanus, MUMHAKpUS, YMeTh: Ha3bIBaThb OCHOBHBIE TUIIBI §38 B.1-3
2 IpeJICTaBlIeHUs 00 MacKHUpOBKa, MpeAYyIpeKIaroias MPHUCIIOCOOTICHUI OPTaHNU3MOB K OKpPY>KaIOIIeH cTp.143
HBOJIIOLIUU OKpacka. cpene, MPUBOIUTH IPUMEPHI IPUCIIOCOOICHHUHA
OpPraHHYECKOTO [IpucnocoOuTenbHbIE 0COOEHHOCTH | OPTaHU3MOB K OKPYXKaIoIel cpee, 00bICHATD
Mupa. pacTeHUi U )KUBOTHBIX. OTHOCHUTEJIbHBIN XapakTep MPUCIOCOOUTENbHBIX
MHorooOpasue aganTarui. MIPU3HAKOB y OPraHU3MOB.
[IprcnocoOaeHHOCTh OPraHu3MOB K | YMeTh: OOBSCHATH pOJib OMOJIOTHH B
YCJIOBUSIM BHELIHEHN CPENIbI — (hopMHPOBAaHUN COBPEMEHHOM
pe3yJabTaT eCTeCTBEHHOTO 0TOOopa. €CTECTBEHHOHAYyYHOW KapTHUHBI MUPA; CYLIHOCTh
@DaxTOpBI FIBOJIIOLHH. OHMOJIOrMYECKOro mpolecca IBOJIIOIMH Ha
CoBpeMeHHbIE MTPEICTaBICHHS 00 COBPEMEHHOM YpPOBHE.
9BOJIIOLIMM OPTaHUUYECKOT0 MUPA,
OCHOBAHHBIE Ha MOMYJIALIUOHHOM
TIPHUHITATIE.
20/ | 1u. Bun, ero ctpykrypa | Bun, BUIbI-ABOHHHKH, apeat, YMeTb: Ha3bIBaTh NPU3HAKH MTOMYIIALNH, §39, 40 B.1-3
3 U OCOOCHHOCTH, MOMYJISILIHS. NEPEeUYHCIATh KPUTEPHH BUAA, AaHATU3HUPOBATh ctp.145

Bunoo6pa3oBanue.

Kpurepnn Buya. COBOKyITHOCTB
KpUTEPUEB -yCIIOBHSI 0OeCTIeUeHHS
LEJIOCTHOCTH U €IMHCTBA BUA.

CoJiepKaHUE OIPEEIICHNS IOHATHI BUJ,
MTONYJISALNS, IPUBOIUTE IPUMEPHI BUOB
JKUBOTHBIX U PACTCHU; IPAKTUYECKOT0 3HAYECHUS
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[MonynauroHHast CTpyKTypa BH/A.
Mukpo3BoIIOLHUS.
I'eorpaduueckoe U IKOJIOrHUECKOE
BHUI000pa3oBanue. M3omupyromniue
MEXaHU3MBI.

Buael nzonsuuu.

HU3YyUCHUS TOMYJIIIUN YMmeTs: IpHUBOJUTH
INPUMCEPBI pa3JIMYHbIX BUI0B U30JIS1HUHU,
OIIMCBhIBATb CYIIHOCTD MU 3Tallbl FCOFpa(l)I/I‘ICCKOFO
1 OKOJOTHUYCCKOI'O BI/II[OO6pa3OBaHI/I$I.

21\ | 1u. OCHOBHBIE buonornueckuii mporpecc u perpecc. | YMeTh: AaBaTh ONPEACICHHS MOHATHIM niporpece | §41,42 B.1-3
4 HarpaBJICHUs MaxkpoaBomrorusi, apoMopdos, U perpecc, ctp.151
9BOJIIOLIUU uAMoaanTanus, 1ereHeparnus. PacKpbIBaTh CYIIHOCTb HBOJIOLIMOHHBIX
W3MEHEHMH, 00eCIIeUnBAIOLINX JIBUKEHUE TPYIIIIbI
OpPraHU3MOB B TOM HJIM MHOM 3BOJIIOLIMOHHOM
HaIpaBJICHUU. YMETh: JaBaTh OMPEICIICHHS
NOHATUAM Makpo3BOIIOLHs, apoMopdo3,
WAMOAIanTalus, IeTeHepalus, Ha3bIBaTh
OCHOBHBIE HalpaBJICHUS 3BOJIIOLIMH, IPUBOAUTH
pUMepbl apoMop(h030B U U0 TALIHH.
PaznuuaTh MOHATHS MUKPO - © MAaKPOIBOJIFOIIHSL.
O0OBSACHSTH pOJIb OMOIOTHHU B (POPMHUPOBAHUH
COBPEMEHHOW €CTeCTBEHHOHAYYHOUH KapTHHBI
MUPA; CYIIHOCTb OMOJIOTHYECKOTO IpolLecca
9BOJIIOIIMM HA COBPEMEHHOM YPOBHE.
Ilpoucxoscoenue uenosexka (anmponozenes) ( 3 uacos)
22/ | 1u. Jloka3arenbcTBa AHTpPOIIOJIOTHS, aHTPOIIOT€HE3. YMeTh: 1aBaTh ONPEAEICHUs TOHATUAM §44,45 B.1-3
1 HBOJIFOL[MOHHOTO MecTto 1 0cOOEHHOCTH YelloBeKa B AHTpOMONOrUs, aHTPONOreHe3, 00bACHATh MeCTO | cTp.165
IPOUCXOKIACHUS CHCTEME OPraHUYECKOTO MHPA, €T0 U pOJIb YEJIOBEKA B IPUPO/IE; POACTBO YETIOBEKA C
4eJoBeKa CXOJICTBO C )KUBOTHBIMU M OTJIUYUSL | )KUBOTHBIMH YMETh: OOBSICHATH MECTO U POJIb U
oT HuXx. Jloka3arenbcTBa 4eJloBeKa B IPUPO/JIE; POACTBO YEJIOBEKA C
HBOJIIOIMOHHOTO MPOUCX 0K ICHHS MJIEKOITUTAIOIIUMH.
YeJI0BEKA OT )KUBOTHBIX, €TI0
CXOJICTBO C )KHBOTHBIMHU
23/ | 1u. OTalbl SBOJIIOLIMH JIBM>KyIIME CUIIBI AaHTPOIIOT€HE3A. YMeTb: Ha3bIBaTh MPU3HAKU OMOJIOTHYECKOTO §46-47 B.1-4
2 BH1a YenoBek JIBHOKYIIIME CUITBI M TAITbI 00BbeKTa — YelloBeKa, OOBSICHATh MECTO U POJIb U ctp.176

pa3yMHBII

OBOJJIIOIMH YCJIOBCKA: }IpCBHGﬁHIH@,
APCBHUEC U COBPECMCHHBIC JIFO/IU.

YCJIOBEKA B IMPUPOJAC, POACTBO YCIIOBEKA C
MJICKOIMAUTAOIIUMU, ICPCUUCIIATD (I)aKTOpLI
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ConuanbHas ¥ IpUPOAHAs CPEa,
ajganTanys K Hell 4eJIOBEKa.
buonornyeckas poiib ¥ couyanbHas
CYLIHOCTb Y€JIOBEKA.

AHTPOIIOTCHE3A.

24/ | 1u. UYenoeueckue pacel, | UenoBeueckue pachl. YMeTb: 00BSCHATH POJICTBO, OOLITHOCTH §48-49 B.1-2
3 UX POJICTBO U UYenoBeueckue pacel, UX pOACTBO U MIPOUCXOXKACHUS U IBOJIIOLIMIO YEIIOBEKA, ctp.180
MIPOUCXOXKICHUE IpoucxoxaeHue. YenoBek kak JOKa3bIBaTh CIUHCTBO YEIIOBEUYECKHX Pac.
€IMHBIN OUOJIOTHYECKUN BUL.
Ocnoeot 3xono2uu ( 7 uacoes)
25/ | 1u. Cpenpl )XU3HU Ha OKoJiorus, abMOTUYECKHUE, YMeTh: 1aBath ONpeesICHUs] TOHATUSIM §50,51 B.1-4
1 3emiie u OMOTHYECKHE, aHTPOTIOTEHHBIE DKojorus, abMOTHYECKHE, OMOTHYECKUE, ctp.188
JKOJIOTHYECKHE (hakTOpbI, OTrpaHNYMBAIOIINN AHTPOTIOTEeHHBIE (PAKTOPBI, OTPAHUYUBAIOIIUI
baxTops daxrop. dbaxrop,
BO3/ICHCTBUS Ha DKOJIOTHUs — HayKa O B3aUMOCBSI3AX MIPUBOJIUTH MPUMEPHI A0MOTHYECKHUX,
OpraHU3MBI OpPraHU3MOB H OKPY)KAOIIEH Cpebl. | OMOTHYECKUX, aHTPOTIOTCHHBIX (DAKTOPOB U UX
Cpena — MICTOYHUK BEUIECTB, BIIUSTHUE HA OPTaHU3MBI,
SHEPrUU U HHPOPMAITUH. BBISIBJISTH MPUCTIOCOOJIEHHOCTD YKHBBIX
BiaumoneiictBue (bakTOpOB. | OPraHU3MOB K JIEHCTBUIO IKOJIOTUYECKUX
AbGuortnueckue, ouotuveckue, | HakTOpoB. YMETh: OOBICHATH B3AUMOCBSI3H
aHTPOTIOTEHHBIE (hakTopbl, | OPraHU3MOB U OKPYKAIOIIEH CPEeIbl; TUIIBI
OTrpaHUYUBAIONIUH (BakTOop. B3aMMO/ICHCTBUS Pa3HBIX BUIOB B AKOCHCTEME.
OcHOBHBIE 3aKOHOMEPHOCTH
neictBus  (pakTOpoB  cpenbl  Ha
OpPTaHHU3MBI.
26/ | 1u. buotnueckue cBszu | IIpucnocoOiaeHns opraHu3MoB K VYMeTb: BBISIBIISATH IPUCTIOCOOIEHHS OpraHu3MoB K | §52 ,53 B.1-3
2 B IIpHUpoOJIe Pa3IMYHBIM SKOJIOTHUYECKUM cpene oOuTaHus. YMETh: 1aBaTh ONPEACTICHUS cTp.196

(daxTopam. KonkypeHusi,
XHIIHAYECTBO, CUMOHO3,
Mapa3suTU3M.

[IuieBkie CBSI3U B SKOCUCTEMAX.
@ yHKIIMOHAIbHBIE TPYIIIBI
OpraHU3MOB B OHOIIEHO3E:!
MPOAYIICHTBI, KOHCYMEHTHI,
PEAYLEHTHI

noHATUAM KOHKypeHIUs, XUIITHIYECTBO,
cUMOMO03, Mapa3uTU3M, Ha3bIBATh THIIbI
B3aUMO/ICMCTBUS OPTaHU3MOB,

IIPUBOJUTH IIPUMEPHI Pa3HBIX TUIIOB
B3aUMOJICMCTBUS OPraHU3MOB; OPTaHU3MOB
pa3HbIX QYHKIIMOHATIBHBIX TPYIIT
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27/ | 1u. [Monynsauus kak [Momynsuust. YMeTh: Ha3bIBaTh MPU3HAKHA OMOJIOTHIECKOTO §54,55 B.1-3
3 dopma IMomymanus — 31€MEHT S3KOCUCTEMBL. | 00BEKTa — MOMYJISAIMH; TOKAa3aTeIH CTPYKTYPbI cTp.203
CYIIECTBOBaHUS OcCHOBHBIE XapaKTEPUCTUKHU MOMYJISIIHH,
BUJIOB B IPUPOJIC MOMYJISIIUK: TUNIOTHOCTb, B M3y4yaTh MPOLIECCHI, MPOUCXOIAIINE B TOMYISAIUH.
POX1a€MOCTh, BELDKMBAEMOCTb,
YHCIIEHHOCTb, ()YHKIIHOHUPOBAHUE B
MIPUPO/JIE O3PACTHAS U MOJIOBAsI
CTPYKTYpa,
28/ | 1u. ITousgarue o [Tomynsmus, GUOIEHO3, SKOCUCTEMA. | YMETh: AaBaTh ONMPECICHUS TOHATHAM §56,57 B.1-3
4 OHOreoIecHO3¢E U DxocucTemMHasi opraHuzanus >xkuBoit | [lomyssiius, OMO1IEHO3, SKOCUCTEMA, HAa3bIBATh ctp.210
HKOCUCTEME npupoabl. EcrecTBeHHBIEC U KOMITOHEHTHI OMOIIeHO3a; TPU3HAKU U CBOMCTBA
HCKYCCTBEHHBIE SKOCHCTEMBI. 9KOCHUCTEMBI, IPUBOUTH MPUMEPHI €CTECTBEHHBIX
CTpyKTypa 3KOCUCTEM. 1 UCKYCCTBEHHBIX COOOIIECTB,
Knaccudukanms Ha3eMHBIX XapaKTEepPU30BaTh CTPYKTYPY HA3EMHBIX U BOJAHBIX
HKOCHCTEM. KOCHUCTEM.
CBoiicTBa 2KOCUCTEM: OOMEH U
KpyroBOpoT BelecTB. Bugosoe
pa3zHooOpa3ue — mpu3HaK
yCTOMYMBOCTH 3KOcUCTEM. DaKTOPHI,
OTIPEICIISIONINE BUIOBOE
pazHooOpazue. Tpobuueckuii
ypoBeHb. Cpenoodpasyrorias
NEeSTeTbHOCTh OPTAaHU3MOB.
29/ | 1u. PazButne n cmena DKoJoruveckas Cykueccus, YMeTb: Ha3bIBaTh MIPU3HAKU SKOCUCTEM U §58 B.1-3
5 OHOreo1eH030B arpo’KOCUCTEMBI. arpo’KOCUCTEM; TUIIbI CYKIIECCUOHHBIX cTp.218
@DaKTOpHI CYIIECTBOBAHUS W3MEHEHUH; (DaKTOpHI, ONIPEACIIAIONINE
PaBHOBECHOM CHUCTEMBI B MPOJIOKUTENIBHOCT CYKIIECCUH,
coobmiectre. [lepBuunas u MIPUBOJIUTH TIPUMEPHI THIIOB PABHOBECHS B
BTOPUYHAS CYKIIECCHSI. 9KOCUCTEMAX, IEPBUYHBIX U BTOPUYHBIX
[TponomKUTENBHOCTD U 3HAUEHUE CYKIIECCHUSX, OTMCHIBATh CBOMCTBA CYKIIECCUH.
9KOJIOTUYECKON CYKIECCHUHU.
Oco0eHHOCTH arpodIKOCUCTEM.
30/ | 1u. OCHOBHBIE 3aKOHBI Bbuocdepa. YMeTh: 1aBaTh ONpeaeiieHUs MOHATUIM §59 B.1-3
6 YCTOMYMUBOCTHU buocdepa — rmobanpHas ouocdepa, Ha3bIBaTh MPU3HAKH, CTPYKTYPHBIC cTp.222

JKUBOW TPUPOBI

sKocucTeMa. I paHUIIbl, KOMITOHEHTHI
Y CBOMCTBA OMOChEPHI.

KOMIIOHEHTHI U CBOMCTBa Onocdepsl,
XapaKTepU30BaTh KHUBOE, KOCHOE U OMOKOCHOE
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VYuenne B.U.BepHaackoro o
ouocdepe.

BeIeCcTBO OMocdepbl, O0BICHATH POJIb
OMOJIOTMYECKOTO PA3HOOOpa3Hsl B COXPaHECHUH
ornochepsl.

31/ | 1u. Parnmonanshoe
7 HCIIOJIb30BaHUE [IpupoaHbie pecypcsl. YMeTh: Ha3bIBaTh aHTPOIIOT€HHBIE (haKTOPbI §60 B.1-3
IIPUPOJIBI U €€ [TocneacTBus X03 .A€ATEILHOCTU BIIMSIHUS Ha OMOT€0IICHO3bI, TPUBOIUTH IPUMEPHI | ¢Tp.225
oxpaHa 4eJI0BEKa B AKOCUCTEMax. BiusHue | HercuepnaeMbIX U MCUEpIAeMbIX IPU POJHBIX
YeJI0BEKa Ha paCTUTEIbHBIN U pecypcos,
AKUBOTHBIN Mup. CoxpaHeHue aHAJIM3UPOBATh U OLICHUBATH I1OCJIEACTBUS
OMOJIOrNYECKOr0 pa3Ho00pa3usl. NesITeIbHOCTH YEJI0BEKa B AKOCHCTEMAX; BIUSAHUE
Knaccugukanus npupoabix COOCTBEHHBIX IOCTYIKOB Ha KUBBIE OPraHU3MbI
pecypcoB.
Obob6wenue(3uacos)
32/ | 1u. CraHoBieHue Teopus Y./lapBuHa o OOBsCHATH OCHOBHBIE CBOMCTBA OpraHu3MoB kKak | [loBroputs
1 COBPEMEHHOI IIPOUCXOKICHNUU BUJIOB IIyTEM pe3yJIbTaT 3BOJIIOLUN KUBOW MaTEpUU §4-7
TEOPUH 3BOTIOLUU €CTECTBEHHOI0 0TOOpa
@DaKTOpPbI SBOJIIOLIUY.
CoBpeMeHHBIE MTPECTaBICHHS 00
HBOJIIOLIUM OPraHUYECKOro MHpa,
OCHOBaHHbBIE Ha MONYJISLIUOHHOM
MIPUHIINIIE.
33/ | 1u. Kietka - ocHOBHas Kiterka - ocHOBHas CTpyKTypHas YMeTb: NPUBOIUTE IPUMEPHI OPTaHU3MOB, IToBTOpPUTH
2 CTPYKTypHasi U eanHMLa opranu3moB. KieTka kak HMMEIOIUX KJIETOYHOE U HEKJIIETOYHOE CTPOCHHUE; §37-38
(byHKIIMOHAIbHAs 6uocuctema. Knerounoe crpoenue Ha3bIBaTh )KU3HEHHbIE CBOWCTB KIIETKU U
€MHMIIA KUBOTO OpPraHU3MOB, KaK J0Ka3aTeIbCTBO UX | MOJ0XKEHUS KIETOUHOU TEOpUH, OOBICHATD
POJICTBA, €IMHCTBA )KUBOM MPUPOJBI | OOIIHOCTH MPOUCXOKIACHUS pACTEHUN U
. KUBOTHBIX.
OcCHOBHBIE TOJIOKEHUS KIETOYHON
teopuu T.11IBanna u M. llInengena.
34/ | 1u. BzaumopeiictBue buocdepa, ee cTpykTypa u QyHKIUH. | BEISBIATE MPU3HAKH MPUCIIOCOOICHHOCTH BUIOB | §57-59
3 opranusMma u cpeasl | buocdepa u genosex. K COBMECTHOMY CYIIECTBOBAHUIO 3KOCHCTEMAX. MTOBTOPUTH

oOuTanusa

AHaM3UpOBaTh BUIOBOM COCTaB B OMOIIEHO3aX.
Broiensats otaensHbie OpMBI B3aMMOOTHOIIICHUIH
OMOLIeHO3aX U XapaKTepUu30BaTh: bnochepy Kak
KHUBYIO 000JIOUKY TUIAHETHI, MUIIEBHIE CETH.
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OO0BSCHATh HEOOXOAMMOCTh TPUMEHEHUS
CBEZICHMI 00 3KOJIOTUYECKUX 3aKOHOMEPHOCTSIX
JUISL TIPABUIIBHOM XO35MCTBEHHOM AEATEIbHOCTH
YEJIOBEKA, /IJIs PEIICHHS KOMIUIEKCa 3a/1a4
OXPaHbI OKPYKAIOIIEH CPEIBL.
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