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®denepanbHas pabouas nporpamma o yueonomy npeamety «buonorus» (0a30BbIit

ypOBeHb) (mpeameTHast 00s1acTh « EcTecTBEeHHO-HAay4YHBbIE PEIMETHI») (J1aiee

COOTBETCTBEHHO — IIporpaMma no OUOJI0THUH, OUOJIOTHS ) BKIIOUYAET MOSCHUTEIIHHYIO
3aMUCKY, CoAepkaHne OOy4YeHUs, IFITAHUPYEMBIE PE3YJIbTaThl OCBOCHHS TPOTrpaMMBbI  TI0

OMOJIOTHH, TEMATUYECKOE IJIAHUPOBAHUE.

[TosicHuTeNnbHAS 3amucKa OTpakaeT OOIIME LEIW U 3aJayd WU3ydeHus OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHUYECKUX TMPEANOChUIOK K €€ HM3YYEHUIO 00ydaroluMucs,
MECTO B CTPYKType YueOHOro IjlaHa, a TakXe IMOJXOJbl K OTOOPY COAEpKaHHS, K
OTPEJIEIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue 0Oy4deHUsI pacKpbIBaeT COJEpKaTeIbHBIE JIMHUMU, KOTOPHIC
npenjaratoTcst uisi 00s3aTeNIbHOIO M3Y4YeHHUs B KaXKJIOM KJIacce Ha YPOBHE CpEIHEro
o01ero oOpa3oBaHusI.

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTPaMMbl MO OWOJOTUM BKIHOYAIOT
JUYHOCTHBIC, METANpEIMETHBIC PE3YyJbTaThl 3a BECh IMEpUOJ]] OOY4YCHHUS Ha YpPOBHE
cpenHero odiero oOpa3oBaHus, a TakXe MPeJIMETHbIE TOCTHKEHHsI 00yJaroerocs 3a
KaXX]IbIH TOJT 00y4YeHUs.

IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMMbl MO OHOJOTMM TEOPETHUYECKYI0 OCHOBY IS
ONpeJIeNieHus] TMOAXOAOB K (OPMHUPOBAHMIO COJEp)KaHUA y4yeOHOro TMpeameTa
«buonorus» cocraBuin: KoHLeNTyanbHble nojoxenus GI'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, CoepKaHus, Pe3yIbTaTOB O0y4YeHHUS U TPEOOBAHUM
K YPOBHIO TOATOTOBKHU BBITYCKHUKOB, MOJOXKEHUS 00 OOIMMX WENsIX W MPHUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHEr0 OOIIEro 00pa3oBaHus B
Poccuiickoit @enepanuu, a TakKe MOJOKEHHS O crerupuke OMoIoTun, e€ 3HaUeHUU B
MO3HAHUU JKMBOU TIPUPOABI M 00ECTICUCHNUH CYIECTBOBAHUS YEIIOBEYECKOTO OOIIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHHUSM OTPE/EICHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI 110
Ouomnoruu u e€ CTpPyKTypa.

[Iporpamma mo Oumosioruu Ja€T MPEACTaBICHHE O IENAX, 00 OO0Iel cTpareruu
oOydeHWMsI, BOCIIUTAHUS M PA3BUTHS OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO TpeaMeTa
«buonorus», ompenenseT oOs3aTENBHOE MPEAMETHOE COACpPIKAHUE, €r0 CTPYKTYPY,
pacmpeneneHue o pa3jenaM U TeMaM, pEKOMEHIYEeMYIO MOCIeI0BATEIbHOCTh U3YUEHUS
y4e0HOTO MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUTIPEIMETHBIX CBSA3EH, JTOTUKA
o0pa3oBaTeIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUaromuXCsl.

B mporpamMme mo OMONOTHM TaKKe YYHUTHIBAIOTCS TPeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEAMETHBIM pe3ysibTataM OOydeHUS B
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(GbopMUPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JEATEIbHOCTH/YU4EOHBIX
JNEUCTBUI 00YYArOMINXCS 10 OCBOCHHIO COJIEPKaHUsL OMOJIOTMYECKOro 00pa3oBaHusl.

B nporpamme mno Oumonoruu (10—11 kmaccel, 0a30BbIi YpOBEHb) peaM30BaH
MPUHIIMIT TTPEEMCTBEHHOCTH B HW3Y4YeHUW OWoNOruu, Omaromaps dYeMmMy B HEH
MIPOCMATPUBACTCS HAMPABICHHOCTh Ha PAa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTCCTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IICHHOCTHBIX OPHCHTAIlMH  JIUYHOCTH,
HKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OEPEIKHBIM
OTHOIIICHHEM K OKpYJXKaromeld mnpupomHoi cpene. [loatomy Hapsgy ¢ HU3yYCHHEM
00IIeOMOIOTUYECKUX TEOPUH, a TAK)KE 3HAHHUI O CTPOCHHUHY )KMBBIX CHCTEM Pa3HOTO PaHTa
U CYIIHOCTH OCHOBHBIX MPOTECKAIOIIUX B HUX IMPOIIECCOB B MporpamMMmMe IO OMOJIOTHUHU
yJIeJICHO BHUMaHHUE HMCIIOJIb30BAHUIO MTOTYUYCHHBIX 3HAHWHA B MMOBCEIHEBHOMN JKU3HU IS
pelICHHS TPHUKIAJHBIX 3a7a4, B TOM 4YHCJIC: TPO(HIAKTUKHA HACIEACTBEHHBIX
3a00JIcBaHUI YEJIOBEKa, MEIUKO-TCHETHYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
AKOJIOTUYECKH I1eTIECO00PA3HOTO MOBEACHUS B OKPY KaIOIIEH MPUPOTHO cpeie, aHamm3a
BIMSHUS XO3SWCTBCHHOW JICATCIBLHOCTH YEJIOBEKA HAa COCTOSHUEC NPHPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHUE BHHMAHHMS K TPUKIATHOW HaANpaBICHHOCTH
yueObHOrOo mnpenamera «bHONOTHS» TPOJAMKTOBAHO HEOOXOAMMOCTBHIO OOECIIeUCHMUS
YCIIOBHM JJIsI peUIeHHs] OJHOM W3 aKTyallbHBIX 3a/1ad IIKOJIBHOTO OHOJIOTHYECKOTO
o0Opa3oBaHHs, KOTOpas TpenoiaraeT (GpopMupoBaHHE y OOYYAIOUINXCS CIIOCOOHOCTH
aIaNITUPOBATHCS K N3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

[IporpamMmma 1Mo OWOJIOTHUU SBISETCS OPUSHTHPOM JUISI COCTaBJICHHS DPabOUMX
IpoTrpamMM, aBTOPHI KOTOPBIX MOTYT MPEAJIOKUTh CBOW BapHaHT TOCJIEIOBATEIBHOCTH
U3yYeHUs] U CTPYKTYphl Y4eOHOr0o Marepuala, CBO¢ BHICHUE MyTeH (GOpPMUPOBAHUS Yy
obOygaromuxcs 10—11 kimaccoB NpeaMETHBIX 3HAHWH, YMEHUH U CIOCOOOB y4eOHOM
JCATENLHOCTH, a TaKKE€ METOJUYECKHX PEHICHWH 3aj]ad BOCIUTAHUS W Pa3BUTHS
cpeacTBamMu y4eOHOro npeamera «bruomorus.

buonorust Ha ypoBHE cpeiHero o0miero 0opa3oBanus 3aHUMAET BaxxHoe MecTo. OH
oOecrieunBaeT (POPMUPOBAHUE Yy OOYUYAIOIMIMXCS MPEJCTABICHUN O HAay4YHOW KapTHUHE
MUpa, pacimpsieT 1 00001IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTINIUTETLHBIX MPU3HAKAX
— YPOBHEBOW OpraHu3alluy U HBOJIIOLWH, CO3MAET YCIOBUS JJISi: MO3HAHMUS 3aKOHOB
KUBOU TIPUPOABI, PopMUpOBaHUS ()YHKIIMOHAIBHONW TPAMOTHOCTH, HaBBIKOB 3/J0POBOTO
1 6e30macHOro o0pas3a >KM3HHU, IKOJIOTHUECKOTO MBITIUICHHS, [ICHHOCTHOTO OTHOIIICHUS K
YKABOW MIPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OUONOTHA UMEET TAKXKE MJIA PEIICHUS BOCIHUTATENIbHBIX M
Pa3BHUBAIONIMX 3a/lad CPEAHETO 00Imero oOpa3oBaHMs, COIHMATH3AIUU O0YJaIONUXCS.
N3yuenne Ouonoruu obOecrnedynBaeT ycloBHs sl (POPMUPOBAHUS UHTEIEKTYyalbHBIX,
KOMMYHHUKAIIMOHHBIX M HUHPOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIbTYpHI,
CrocOOCTBYET MHTErpaliu OWOJOTMYECKUX 3HAHUN C MNPEACTABICHUSIMU U3 JAPYTHX
y4eOHBIX TIPEJAMETOB, B 4YacCTHOCTH, GU3MKHU, xuMuu u reorpaduu. HazpaHHbie
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MOJIOKEHUS O IPpeIHa3HAaueHUH yueOHOoro npeamera «bronaorus» coctaBuiiv OCHOBY st
OMpeJeNieHus] TOJAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHUIO €ro  COAEpKaHus,
MIPEICTABICEHHOTO B MpOrpaMMe 1o OHOIOruu.

OT6op conepxkanus ydyeOHOro mpeamera «buomorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOpPAa3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM
oOyyJaromuecs: JOJDKHBI OCBOUTH 3HAHUSA M yMEHUs, 3HAYUMBbIE ISl (DOPMUPOBAHUS
oOwel KynbTyphl, ONpPENESIoe aJeKBaTHOE MOBEACHUE YENIOBEKa B OKPY’Karollen
MPUPOJIHOM Cpelie, BOCTPEOOBAaHHBICE B TIOBCEIHEBHOM J>KU3HU M TPAKTUUYECKOU
nestenbHocTH. Ocoboe MecTo B O3TOM CHUCTEME 3HAHMA 3aHUMAIOT AIIEMEHTHI
COJIep>KaHMsI, KOTOpbIE CIy>XaT OCHOBOM st (GOpPMUPOBAHUS TMPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUPa MU LEHHOCTHBIX OPHUEHTALUAX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3alUHU OMOJIOTMYECKOro 00pa3oBaHusl.

CrpykTypupoBaHue cofepkaHusl yieOHOro Marepuasa B porpaMme 1o OMOJOTUH
OCYIIECTBIICHO C Y4Y€TOM TNPHOPUTETHOIO 3HAYEHUS 3HAHUKW 00 OTIMYUTEIIHHBIX
OCOOCHHOCTSX >KUBOW TPHUPOABI, O €€ YpPOBHEBOW OpraHW3alvi M HBOMIONWU. B
COOTBETCTBUM C JTHM B CTPYKType yueOHOro mnpenmera «buosorus» BbIICICHBI
CIEAYIOIINE COAepKaTelbHblE JIMHUM: «buonorus kak Hayka. MeToApl Hay4yHOIO
no3HaHus», «Kinerka kak Ouosiornueckas cucremayn, «OpraHusMm Kak OHOJOTHYECKas
cuctemay, «CucteMa M MHOrooOpasue OPraHUYECKOro MHUpPay», «IBOJIONUS KUBOU
OPUPOIBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH Y.

Lenp m3ydyenus yaeOHOTo mpeameTa «bruosiorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
OOyJaroNMMUCS 3HAaHUSMHU O CTPYKTYPHO-(QYHKIIMOHATBHOW OpraHU3allid KUBBIX
CHUCTEM pa3HOT0 paHra W MPUOOPETCHHWE YMEHHWH HCIIOJIB30BaTh ITH 3HAHUSA IS
I'PaMOTHBIX JICHCTBUH B OTHOIICHHH OOBEKTOB JKUBOH MPHUPOJIBI U PEIMICHUS Pa3IMYHBIX
KU3HEHHBIX MPOOIIEM.

JlocTiXeHue 1eNi u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreuynBaeTcsl PEIICHHEM CIICTYIOIINX 3a/1a4:

OCBOCHHE 00YYaIONTUMUCS CUCTEMbI 3HAHUI O OMOJIOTUIECKUX TEOPHUIX, YICHHSIX,

3aKOHAaX, 3aKOHOMCPHOCTSAX, THIOTe3aX, IPaBHIaX, CIyXKaIluX OCHOBOM JUIST
(dbopMHpOBaHUS TPEACTABICHHA O €CTCCTBEHHO-HAYYHOM KapTHHE MHpa, O METojax
HAy4YHOTI'O TIO3HAHUS, CTPOCHUH, MHOTO00Opa3Uuu U 0COOCHHOCTSX )KMBBIX CHCTEM Pa3HOI'O
YPOBHS OpraHU3allMH, BBIJAIOIIUXCSA OTKPBITHUSAX W COBPEMEHHBIX HCCIICIOBAHUAX B
OMoJIOr NN,

dopMupoBaHHe y  OOydYalOIIMXCSA  IO3HABATCIbHBIX,  HHTCIUICKTYaJIbHBIX

1 TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHU
Hay4YHBIX B3IJISIZIOB, WJEH M MOAXOAOB K M3YUYEHHUIO KUBBIX CHUCTEM PA3HOIO YPOBHS
OpraHu3alMy; CTaHOBJEHHE Yy oOydaromuxcs oOIed KylabTypbl, (PYHKIHOHAIBHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBICHUSI OKPY>KAIOLIEr0 MUpa
KUBOU MPUPOJIbI HA OCHOBAHWUY 3HAHUI U OTBITA, TOJTYYEHHBIX [IPU U3YYEHUU ONOJIOTHH;
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(dopMupoBaHue y oOydaromMUXCd YMEHUI WIUTIOCTPUPOBATh 3HAYEHUE OMOJIOTMYECKUX
3HAHUM B MPAKTHYECKOM JIEATEIIBHOCTH 4YEJIIOBEKA, PpAa3BUTUH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTHMM W arpoOMOTEXHOJIOTH; BOCHUTaHUE YOEKIEHHOCTH B
BO3MOXXHOCTH TIO3HAHMsI YEJIOBEKOM >KMBOM MPUPOJBI, HEOOXOIUMOCTH OEpe’KHOTO
OTHOIIEHUS K HEH, COOMIOJIEHUS 3THUYECKUX HOPM MpPU MPOBEIECHUU OHOJOTMYECKHUX
UCCJIEeI0BaHUI; 0OCO3HAHNE EHHOCTH OMOIOTUYECKUX 3HAHUM JJIS1 TOBBILIEHUSI YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 1J1s1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEHEeHHE NPUOOPETEHHBIX 3HAHUN U YMEHHI B OBCEITHEBHOM KU3HU
JUISl OLICHKHU ITOCJIEACTBUN CBOEH AEATEIbHOCTH MO OTHOIIEHUIO K OKpYXKalollel cpeae,
COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHME U COOJIOJeHHE Mep NPOPUIAKTUKI
3a00JIeBaHUl.

B cucreme cpennero obmero odopasoBanust «buonorusy», usyyaemass Ha 0a30BOM
ypOBHE, ABISETCS OOS3aTENbHBIM Y4YEOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHol ob0nacTi «EcTecTBeHHO-HAyUHbIE TPEIMEThI.

OO611ee 4ynciI0 YacoB, pEKOMEHIOBAaHHBIX ISl U3y4eHHUs OMOJIOTHH — 68 4acoB:

B 10 xnacce — 34 gaca (1 gac B Hepeno), B 11 kiacce — 34 gaca (1 yac B Hezeno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC Tema 1. buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOILIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMHM HayKamu, puinocopueit, STUKOM, 3cTeTUKoN 1 mpaBoM. Poib
O6uonoruu B GOpMUPOBAHUM COBPEMEHHOM HayyHOU KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAHMS KUBOM MNpUPOIbl (HAOMIOAEHHE, SKCIEPUMEHT, OIHMCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKEe, CTATUCTUUECKass 00paboTKa JTaHHbIX).

Jemoncmpayuu:
Ilopmpemur: Y. apsun, I'. Mennenb, H.K. Konsuos, /. Yorcon u ®@. Kpuk.
Tabauyvt u cxemvl: «MeToIbI TIO3HAHUS KUBOU MPUPOJIBIY.

Jlabopamopnbsie u npakmuueckue padoomel:
[Tpaktnueckas padora Ne 1. «Mcronp30BaHHE PAa3IMYHBIX METOJIOB MPHU U3YYCHUHU
OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. 7)KuBble CHCTEMBI U X OPTraHU3ANUA
XKusbie cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. Oriauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHU OpPraHU3aIuu OMOCHUCTEM:

MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJSIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OHOTeOIIeHOTHICCKHM ), OnochepHbli. Jemoncmpayuu:

Tabauyvt u cxemol: « OCHOBHBIC TIPU3HAKHU JKU3HNY», « Y POBHU OPraHU3AIMH KHUBOU
IPUPOIBI.

Obopyoosanue: monenb Mojekyasl JTHK.

Tema 3. XumMuuecKkuii COCTAB M CTPOEHHE KJIETKH

XUMHYECKUA COCTaB KIETKM. XHUMHYECKHUE DJIEMEHTBHI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHThI. Boa 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIUK BOJIBI 1 MUHEPAJIbHBIX BEIIECTB B KJIeTKe. [lommepkanne 0CMOTHIECKOTO
OajtaHca.

benku. CocraB u crpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIKOB.
He3zamenumble W 3aMEHHMBICE AMHHOKHUCIOTHI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI OEJIKOBOM MOJIEKYJIbI (ITE€pBUYHAS, BTOpUYHAS, TPETUUHAS W YETBEPTUUHAS
CTPYKTypa). XUMHYECKHAE CBOMCTBA OelkoB. bronornueckue GyHKIMN OCIKOB.

®epmeHThl — Ouosnoruueckue katanuzatopbl. CTpoeHue ¢(epMeHTa: aKTUBHBIN
LEHTp, cyOcTpatHas crneuupuyHocTs. Kopepmentsl. Butamunpl. OTinunst (GepMEeHTOB
OT HEOPraHWYECKUX KaTaIU3aTOPOB.
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VYrneBoabl: MoHOcaxapuabl (TIIOKO3a, pubo3a U J1€30KCUpr003a), Aucaxapujibl
(caxaposa, JakT03a) U oJIMcaxapu/bl (Kpaxmal, IIMKOTeH, 11eJUT0103a). buonornyeckue
(yHKIMU yTIEBOIOB.

Jlununel: Tpurnuuepusl, Gochonunuasl, crepouasl. I'napodunbHo-ruipoPoOHbIe
cBoiicTBa. buonornueckue ¢ynkuuu naunuaoB. CpaBHEHUE YIIeBOAOB, OEIKOB U
JUNUAOB KaK UCTOYHUKOB YHEPTUU.

Hyxnennossle kucnotsl: JJHK u PHK. Hykieotnasl — MOHOMEPBI HYKIIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢dynkuun PHK. Bugst PHK. ATO®:
CTpoeHue U QyHKIUH.

HuTtonorust — Hayka o kietke. Kiierounast reopust — npuMep B3auMoACHCTBUS Uaei
1 (GaKTOB B HAYYHOM MMO3HAaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak nenoctHast >xuBasi cuctema. OOIIuMe MPU3HAKM KJIETOK: 3aMKHYTas
HapyxHasi meMOpana, monekynsl JIHK kak reHerudeckuil ammapar, cuctema CHUHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTHuUecKass U Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoThudeckoil kinetku. Kinetounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbyakuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa u ¢yHkuuu. [{uTtomnasma wu eé
opranouasl. OnHoMemOpaHHbIe opraHounabl kietku: OIIC, ammapatr ['ombmxw,
nru30coMbl.  [loyaBTOHOMHBIE  OPTaHOMIBI  KJIETKU: MHUTOXOHAPHUHU, TUIACTHUIBI.
[TpoucxoxaeHne MUTOXOHAPUN U TIacTU . Buasl mnactun. HememOpaHHBIE OpraHOUIBI
KJIETKH: PUOOCOMBI, KJIETOUYHBIH IIEHTP, LIEHTPUOIH, PECHUYKU, XT'yTUKH. DYHKIIUU
OpPraHoMI0B KJIETKU. BKitoueHusl.

SAnpo — perynaropubid 1eHTp kieTku. CTpoeHue sapa: saepHas 000JI0YKa,
KapuoIiasMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KIETKE.

Hemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. lllBann, M. lllneinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K.M. bap.

Juacpammor: «PacnpeneneHue XUMHYECKUX 3JIEMEHTOB B HEKHBOM IPUPOAE,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJEN.

Tabnuyver u cxemvi: «llepuogmyeckas TabmMIa XUMHYECKUX JJIEMEHTOBY,
«CtpoeHne MOJIEKYJIbl BOJbI», «buocuHtes Oenkay, «CTpoeHHE MOJEKYNbl OeaKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciotsl. JJHK», «Ctpoenue monexkynsl ATD»,
«CTpoeHHE PYKApUOTUYECKON KIETKW», «CTpOCHHE >KMBOTHOM KIETKW», «CTpOoeHHE
PaCTUTENBHON KIETKN», «CTpOEHHE NPOKAPUOTUYECKOW KIETKW», «CTpoeHue spa
KJICTKNY, «YTIECBOABIY, «JIMIIHIBI.
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Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpyAOBaHHME [JIsI MPOBEACHUS
HAOMIOEHNH, W3MEpPEeHMId, OSKCIEPUMEHTOB, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpPHAIIBHBIX KIETOK.

Jlabopamopnusie u npakmuueckue padomal:
Jlaboparopnas pabora Ne 1. «3ydyeHue kaTalIUTHYECKONH aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTajaasbl)».

Jlaboparopnas padota Ne 2. «3yueHre CTpOCHUS KIETOK PAaCTCHUH, )KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMMUCAHUE.

Tema 4. ’/KuzHenesITeJIbHOCTh KJIETKH

OOMeH BemecTB, WX MeTa00oIu3M. AcCCUMWIAIMSA (TUIACTUYECKUM OOMEH) H
TUCCUMWIIISIIUSL  (PHEPreTUUYeCKuid O0OMEH) — JIB€ CTOPOHBI €JAMHOr0 Ipoliecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB M DHEPrUM B TMOHUMAHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoQHBIN U TeTeporpodHbiii. Ponb dbepMeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass U TeMHOBas (a3bl GoTocuHTe3a. Peakumu doTocuHTE3A.
O¢ddextuBHOCTh hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A I KU3HU Ha 3emuie. Biausnue
yCcIoBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €TI0 MPOAYKTHBHOCTH Y
KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIole 0akTepun. 3HaUeHUE XeMOCUHTE3a JJIs KU3HU
Ha 3emJie.

OHepreTuueckuii oOMeH B KIeTKe. PacrierieHne BEIIECTB, BBIJCICHHE |
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTaIlbl SJHEPreTHUECKOro oomMeHa. [ mukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakmuu mMatpuunoro cuHte3a. [ enernueckas mapopmanus u JJHK. Peanuzarms
reHeTuuecko uHMopManmuu B KIETKE. [ ©HeTHYeCKWid KOJ ¥ €ro CBOWCTBA.
Tpanckpunmst — matpuunbii cuate3 PHK. Tpancmsanus — 6uocunTe3 Oenka. DTambl
tpancisanuu. Kogupoanre aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Hexnerounsie (opmer xu3Hu — Bupycbl. Hcropus otkpeitus Bupycon (/.U.
NBanoBckwuit). OCOOCHHOCTH CTPOSHHUS WM KU3HEHHOTO IHMKJIa BUPYCOB. bakTepuodarmu.
bosesHn pacrteHuii, KUBOTHBIX M 4YEJOBEKAa, BbI3BIBAEMBIE BUpycaMH. Bupyc
nMmyHo eduiuta yenoseka (BUY) — Bo3oynurens CIIM/{a. OOpaTHas TpaHCKpHUIILIHKS,
peBepraza U uHTerpasza. lIpodunakTuka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BAHUM.
JHemoncmpayuu:

llopmpemuwr: H.K. Konbios, /.M. UBanoBckuii, K.A. Tumupsizes.

Tabnuyvr u cxemvi: «Tumsl mmUTaHUs», «MeTabomuam», «MUTOXOHAPUSY,
«OHepreTnyeckuit ooMen», «Ximopomiacty, «®Porocuntesy, «Ctpoenue JIHK»,
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«CtpoeHune u (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHYecKHil Komy,
«Bupyce», «bakrepuodarn», «CrtpoeHue u ku3HeHHbId 1ukn Bupyca CIIM/a,
6aktepuodaray, «Permukamus JJHK».

Obopyoosanue: wmonenu-amuvkanun «Yasoenue JIHK wu  Tpanckpunmmsy,
«buocunres 6enka», «CTpoeHHe KIETKU», MoAeb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KietouHbIil UK, WM )KU3HEHHBIN UK KieTkd. MaTtepdasza u muros. [Ipoueccsl,
nportekatonre B uHTepdasze. Perumkanus — peakuus marpuuHoro cunresa JIHK.
Crpoenune XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIIIONIHBIN U TarjIONIHBIHI
XpOMOCOMHBIE HaOophl. XpomaTuiabl. lluTonmoruueckre OCHOBBI Pa3MHOXKEHUS U
VHJUBUYaJIbHOIO Pa3BUTHS OPraHU3MOB.

Jenenne knetku — Muto3. Crtaauu muto3a. [Iponeccsl, MpoOUCXOAsIIMe Ha Pa3HbIX
CTaausIX MUTO3a. bruonmornueckuii CMBICI MHUTO34.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbl pa3MHOXKEHHS OpraHM3MOB: Oecronoe M nojioBoe. Bunbl Gecrnosoro
pa3MHOXEHUS:  JIeJIEHWE HaJABO€, TOYKOBaHME OJHO- M  MHOTOKJIETOYHBIX,
CHOpo0oOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAHHE
OpPraHU3MOB, €r0 3HAYECHUE IS CEJIEKIUU.

[TomoBoe pasMHOXKEHUE, €70 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilpoiecchl, OpoUCXOAsIIMEe Ha CTaAUsIX Meno3a.
[ToBenenue xpomocom B menosze. KpoccuHrosep. buosiorndyeckuii CMbICI U 3HAYCHUE
Meno3a.

I'amerorenes — mporecc oOpa3oBaHUs TOJOBBIX KJIETOK Y >KMBOTHBIX. [lojoBBIE
JKeJe3bl: CEMCHHUKN M SUYHUKHA. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMer
(cepmaro3ous, sSUIEKIETKAa) — crepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepMaTo3ouoB. OmionorBopenue. [laprenorenes.

NunuBunyanmpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANBFHOE ~ pa3BUTHE
(omOpuorene3). JTambl AMOPHUOHATBHOTO PA3BUTHUS y TO3BOHOYHBIX >KHBOTHBIX:
IpoOsieHne, TacTpyisius, opranoreHe3. l[locTomOpuoHaIbHOE pa3BUTHE.  THIIBI

MOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MIPSIMOE, HENpsIMOe (JTMYMHOYHOE). BiustHue cpenbl Ha
pa3BHUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.
Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,

CTaauu pa3Butus. /lemoncmpayuu:

Tabnuysr u  cxemsl: «DopMBI  pa3sMHOXKEHHUS  OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX PACTEHHI», «BeretaTuBHOE pa3MHOXEHHE PACTECHUI,
«/lenenue knetku 6aktepuity, «CTpoeHUE MOJTOBBIX KIETOK», «CTPOCHUE XPOMOCOMBIY,
«Kinetounbiii ki, «Pemukanus JJHK», «Muto3y», «Meios», «lIpsimoe u Henpsmoe
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pas3sBUTHUC), «I"ameToreHes Y MIICKOIIUTAKOINUX W YCJIOBCKaA», «OcHOBHEBIC cTaguun
OHTOI'CHE3a».

Obopyoosanue: MHKPOCKOTI, MUKPOTIpENapaThl «CriepMaTO30UIbI
MJICKOTIUTAIONIETO», <« SiekneTka wMiekonuTatomero», «KapuoknHe3 B KieTkax
KOpeIIKa JTyKay, MarHUTHas MoJeb-amrinkanus «/lenenne xmerku», moaens [IHK,
Mo/ielib MeTada3zHoil XPOMOCOMBI.

Jlabopamopnusie u npakmuueckue padomal:

Jlaboparopnas pa6ota Ne 3. «HabGmrogenrne MuTo3a B KJIETKAaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

JIaGoparopnas pabota Ne 4. «/3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKPOIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTh OPraHU3MOB

IIpeamer u 3agaun reHetuku. McTopus pa3BUTHS T'€HETUKH. Poib LUTOJIOTHM U
AMOPUOJIOTUU B CTAHOBJICHUHU FeHETUKU. BKian poccuiickux u 3apyOekHbIX YUEHBIX B
pa3BUTHE TI'EHETUKU. MeToNbl TeHeTUKH (THOPUIOTOTUYECKUM, IUTOT€HETUYECKUA,
MOJIEKYJIsipHO-TeHeTHUeCcKui). (OCHOBHBIE T€HETHYEeCKHE TOHATHUsS. [ eHeTuueckas
CUMBOIJIMKA, UCIIOJIb3YEMasl B CXeMaX CKpEIUBAHUN.

3aKOHOMEPHOCTH HACIIEIOBaHMs TPU3HAKOB, ycTaHOBJIEHHble [. Menzaenem.
MonorubpuHoe cKkpeluBaHue. 3aKoH eIUHO-00pa3usi TMOPHUIOB MEPBOTO MOKOJIEHUS.
[IpaBuiio TOMUHHPOBAHUS. 3aKOH PaCUIEINICHHs MPU3HAKOB. ['UIIOTE3a YUCTOTHI TaMET.
[TonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHWe. 3aKOH HE3aBUCUMOIO HACIEJOBaHUS IPU3HAKOB.
[MuToreneruyecknue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.  AHAIU3UPYIOIIEE
ckpeluBaHue. lcnonb30BaHUE aHAIU3UPYIOLWIETO CKPEUIMBAHUSA [JIS1 ONpPEIEIICHHS
reHOTHUIIa 0COOH.

CuermienHoe HacnenoBanue npuszHakoB. PaGora T. Moprana mo cuemieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuenieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTH. [ €eHETHUYECKUE KapTHI.

I'enetuka mnona. XpoMOCOMHOE OMNpelelieHHe IMoja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbie Opranu3Msl. HaciienoBanue npu3HaKos,
CLUEIUIEHHBIX C TTOJIOM.

N3MenunBOCTh. BUIBI N3MEHUMBOCTH: HEHACJIEACTBEHHASA U HACIEICTBEHHAS. Pob
Cpenbl B HEHACJIEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHON
W3MEHUYMBOCTH. BapuanuoHHbBIM psj W BapuauuoHHas KpuBas. Hopma peakuuwn
npu3Haka. KoauyecTBeHHbIE U Kau€CTBEHHBIE MPU3HAKU U UX HOpMa peakunu. CBoHCTBa
MOJU(DUKAIMOHHOW U3MEHUYHUBOCTH.

HacnenctBennasi, wiM  TrEeHOTUIIMYECKas, U3MEHYMBOCTh. KomOuHaTuBHas
M3MEHYUBOCTh. Meilo3 U MOJ0BOIl MpollecC — OCHOBa KOMOMHATUBHOW U3MEHUYUBOCTH.
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MyTanronHas HW3MEHYMBOCTh. Knaccupukanuss MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHbl MyTanuid. MyTtareHHele  QakTopbl.  3aKOH
TOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHON n3MeHunBocTd H.M. BaBuiosa.

Buesnepnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TEHETUKU YEJIOBEKA:
FeHEaJOrMYeCKUM, OJM3HEIOBEIH, IIMTOT€HETUYECKU, OMOXUMUYCCKUH,
MOJIEKYJISIpHOTeHETUUECKU. COBPEMEHHOE OMNPEACICHUE TE€HOTHUIIA: MOJTHOT€HOMHOE
CEKBEHUPOBAaHUE, TE€HOTUIIMPOBAHME, B TOM 4ucie ¢ nomowbro [IIP-ananu3a.
HacnencTBennsie 3a001eBaHMs YeIOBEKa: FTeHHbIC 00JIe3HH, 00JIe3HN ¢ HACIEACTBEHHOM
IPEeAPACTIONOKEHHOCTRI0, XPOMOCOMHBIE OoJjie3HH. CoMaTHYeCKHe U TEeHEpaTUBHBIC
myTaiuu. CTBOJIOBBIC KJIETKU. [IpUHIMIBI 370poBOro o0pasa >KU3HU, TUATHOCTHKH,
npoPUIaKTUKK U JICUCHHS TEHETHYECKUX OoJiesHed. MeauKo-reHeTuuecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEIUIIMHCKON TeHETUKHU B MPEJAOTBPALICHUHN U JICYCHUH
TreHEeTUYECKHUX 3a00JIeBaHUI YeoBeka. Jemoncmpayuu:

llopmpemuwr: T'. Mennens, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodeen-Pecorckuii, H.11. BaBunos.

Tabauyvt u cxemovl: «MOHOTHMOPUIHOE CKpEIIMBAHME W €T0 IMTOTCHETUYECKas
OCHOBa», «3aKOH pAaCIICIUICHUS W €ro IUTOr€HETHYECKash OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpemniuBanue», «lluToOrMYecKre OCHOBBI JUTHOPHIHOTO
CKpelmuBaHus», «Meio3», «B3auMoneicTBue auiebHBIX TE€HOB», «l eHeTmyeckue
KapThl PAaCTCHUW, >XMBOTHBIX M YeJIOBEKa», «l'eHeTMka moja», «3aKOHOMEPHOCTHU
HacJieI0BaHus, CIEIJIEHHOTO C ToJoM», «KapruoTumsl 4enoBeka U KUBOTHBIX», «BUIbI
U3MEHUYHUBOCTHY, «MoaudukanronHas M3MEHYHUBOCTDY, «HacnenoBanue
pesychakropay, «['eHeTHKa TPy KpoBH», «MyTalimoHHAs K3MEHUUBOCTH.

Obopyodosanue: MOJIEJIU-AIIIUKALINN «MoHOTuOpHUIHOE CKpeIBaHUE,
«HenonHoe noMuHMpOBaHUEY, «JIMrudpuHoe ckpemmBanuey, «I[lepekpéct xpomocomy,
MHKPOCKOT W MHKpompenapaTr «Jlpozodunay» (Hopma, myranmuu (HOpPMbBI KPHUIBEB H
OKpacku Tena), repOapuii «['opox moceBHOW». Jlabopamopusle u npakmuueckue
pabombot:

JlabopatopHast pabora No 5. «/3ydeHwe pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTHOPHTHOTO CKPEITUBAHKS Y IP030(HIIBI Ha TOTOBBIX MUKPOIIpEIIapaTax.

JlaGopaTopHass pabora Ne 6. «M3ydueHue MoauduUKAIMOHHOW W3MEHUYHUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSiia U BAPUALIMOHHON KPUBOW.

JlaGopaTopnasi pabota Ne 7. «AHanu3 MyTanuid y Apo30duiibl Ha TOTOBBIX
MHKpOIIpernaparax».

[Ipaktuueckas padota Ne 2. «CocraBiieHUE U aHAU3 POJOCIOBHBIX YEIIOBEKA.
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Tema 7. Cenekuust opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U IIpouecc. 3apoKICHUE CEICKINUN U JOMECTUKALAS. Y YECHUE
H.W. BaBunoBa 0 1IEHTpaxX NPOUCXOXKIAEHUS U MHOrooOpasus KyJIbTYpPHBIX PACTCHHII.
LleHTpBI IPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METONbl CeNeKIMU. MaccoBbli M WHAMBUAYaJbHbIH OTOOpPHI B
CEJEKIIMM pacTeHU MW KUBOTHBIX. OlEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE
ckpemBanue — MHOpuAuHT. Yncras nuaus. CkpeluBaHue YUCThIX JUHUM. ['eTeposuc,
win rubpuaHas cuna. HeponacTBeHHoe ckpemiuBaHue — ayTOpuauHr. Otaan€HHas
rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W MoJyudeHHe MOJUILIOUI0B.
JIOCTMIKEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buorexHon0rNMs Kak oTpacib NpOU3BOACTBA. | '€HHAs MHKEHEpHUs. JTaIlbl CO3/1aHMs
pexomOunanTHoi JIHK u Tpancrennsix opranuzmoB. Kiierounast uH>xeHepusi.

Knerounsie KynbTypbl. MUKpPOKIOHAJBbHOE pa3MHOXEHHE pacTeHui. KioHupoBaHue
BBICOKOMPOAYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKUE u
studeckue Tmpobsempl. MO — reHeTndeckn MOAUDUIIMPOBAHHBIE OpPTraHU3MBI.
Jemoncmpayuu:

llopmpemur: H.W1. BaBunos, 1.B. Muuypum, I'./]. Kapneuenko, M.®. IBaHOB.
Tabauywvl u cxemol: Kapra «L{eHTPBI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pactenuit», «llopoasl AOMAIIHUX >KUBOTHBIX», «CoOpTa KyJbTYpPHBIX PACTECHUI»,
«OTnanénnas rudpuan3anus», «Padoter akagemrka M.®. UBanoBay, «Ilomurmmonausy»,
«OOBEKTHI ouorexHonorun»,  «KieTouHble  KyJbTypel W KIOHHPOBAHHUEY,
«KoHcTpyHupoBaHue ¥ IEPEHOC T€HOB, XPOMOCOM.
Obopyodosanue: MYISDKH TUIOJIOB M KOPHEIUIOAOB JTUKHX (OPM U KYJbTYPHBIX

COpTOB pacTeHui, repoapuii «CenbCKOXO3IMCTBEHHbBIE pacTeHUs». Jlabopamopuovle u
npakmuuecKkue paoomol:

Okckypcuss «OCHOBHBIE METO/IbI U JJOCTHKEHUSI CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B
TEIUTMYHOE XO3IMCTBO, TAOOPATOPHUIO arpOYHUBEPCUTETA MIIM HAYIHOTO IIEHTPA)».
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11 KJIACC Tema 1. DOBo1IOIMOHHAS OMOJIOT U

[IpennockuiKu BO3SHUKHOBEHHSI SBOTIOLMOHHON T€OpUU. DBOMIOLMOHHAS TEOPUS U
e€ MecTo B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUN HAa Pa3BUTHE OMOJTIOTUU U IPYTUX
HayK.

CBuzerenscTtBa  3BONMIOUMU.  [laneoHTonormyeckue:  MOCIENOBATENBHOCTD
MOSIBJICHUS BUJOB B  MAJCOHTOJOTMYECKOM JIETONMUCH, NEpeXOoAHble (HOPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U pa3iauuuss SMOpPHUOHOB  pa3HbIX BHUIOB
N03BOHOUHBbIX.  CpaBHUTENbHO-AHATOMHUYECKHE:  TOMOJIOTUYHBIE,  AHAJOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeHd Yy Bcex
OpraHu3MOB.

OpomtounonHas Teopust Y. Jlapeuna. [Ipeanocbuiku BO3HUKHOBEHHS 1apBUHHU3MA.
JIBMKyIMe Cuibl SBOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH  PECYPCOB,  HEOMNpeAeNEéHHAas  HU3MEHYMBOCTh, OopbOa 3a
CYILIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Botonnu (CTI) u e€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosttorus. [lomynsiius kak eAMHUIA BUAA U SBOJIOLUU.

JIBroxkyiue cuibl ((pakTopbl) SBOIIONKK BUIOB B MpUpojie. MyTallMOHHBIH Mpoliecc
¥ KOMOMHATHBHAs! U3BMEHUMBOCTD. [lomysiiinoHHbIe BOJIHBI U apeiid renos. U3omsius u
MUTpaLHSL.

EcrectBennsIit 0TOOp — HanpaBstoui GpaxkTop dBoTIONNH. DOPMBI €CTECTBEHHOTO
otbopa.

[IprcnocOONEeHHOCTh  OPraHU3MOB  Kak  pe3yinbTar »Boiroluu. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopP¢ 03kl U UINO0-aTalTaI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHoBHBIE (hOPMBI BUA00OPA30BAHUS

reorpaguyeckoe, 3KOJIOTUIECKOE.

MaxkpoaBodtomnusi. DopMbl IBONIONMH: (DUIIETUYECKasi, JUBEPreHTHas,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHne OT HecHeUuaaIu3upoBaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AfantuBHas paguauus. Jemoncmpavuu:

llopmpemuwr: K. Jlunnei, JXK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkens, @. Mromnep, A.H. CeBepiios.

Tabauyvr u cxemvl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emie», «3apojabllin
MMO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «Dopmbl 00pHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOPY», «MHOroo0Opasue copToB pacteHui», «MHoroodpasue nopoa
KUBOTHBIX», «llonmymsimuu», «MyTalluoHHAas UW3MEHYHUBOCTBHY», «ApoMOpGO3bI»,
«Annoananramuny, «OOmas aereHepamus», «JIBWKylyMe CHIBI  SBOJIOIUNY,
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«Kapracxema mapmipyra nyremectsus Y. Jlapsuna», «boppba 3a cylecTBoBaHUEY,
«IIprcnocoOaeHHOCTh OpPraHu3MOB, «['eorpadpuueckoe BUJI000pa30BaHUEY,
«IKOJIOrHYECKOE BU1000pa30BaHHE.

Obopyoosanue: KOJJIEKLHS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMHU OKpacku, Habop
IUIOJIOB M CeMsIH, KoJulekius «lIpuMepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Yy KUBOTHBIX,
Mozenb «OCHOBHBbIE HaNpaBIICHUS HBOMIOLUUU», OO0BEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3T'a II03BOHOYHBIX.

buoreorpadguueckas kapra Mupa, Komiekus «PopMbl COXpAaHHOCTH MCKOMAEMbIX
KUBOTHBIX M pacTeHun», Monenb ammukanus «llepexkpéct XxpoMocom», Bia)KHbIE
npenaparsl  «Pa3BuTue  HacekoMoro», «Pa3BuTue JATYLIIKKW», MHUKpOIpenapar
«Ipo3oduna» (Hopma, myTaruu (OpPMbI KPBUIBEB U OKPACKH Teja).

Jlabopamopnusie u npakmuueckue padomal:

Jlaboparopnass pab6ora Ne 1. «CpaBHEeHHE BHJIOB MO MOP(POJIOTHUIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HH HA 3emule

JloHayuHble TIPEACTABICHUS O 3apOXKACHUM KU3HH. HayuHble THUNOTE3bI
BO3HMKHOBEHUS XKU3HM Ha 3emiie: a0UOreHe3 W MaHclepMus. XUMHUEcKash SBOJIIOIHS.
AOHMOTEeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIIbHOE
MOJITBEPIKICHUE XUMHUUECKOU 3BOJIOIMHU. HayanbHble 3Tanbl 0MOJI0THYeCKON SBOTIOLHUH.
I'mnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTyp W BO3HHKHOBCHHE
npoTokiieTku. [lepBrie kileTku 1 ux 3BoIoIUsA. DopMUpPOBaHUE OCHOBHBIX I'PYIII )KHUBBIX
OpraHU3MOB.

PasButre xu3Hum Ha 3emiie mo 3paM U nepuojgaMm. Karapxei. Apxeiickas u
npoTtepo3oickas 3pbl. [laneo3olickas 3pa u €€ nepuoibl: KEMOPUUCKUM, Op/IOBUKCKUM,
CUJIyPUMCKUU, IEBOHCKUIM, KAMEHHOYT OJIbHBIN, IEPMCKHUHU.

Me3o030¥ickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: NajaeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapaKTepuCTUKAa KIUMaTa U TEOJOTMYEeCKUX mpoueccoB. (OCHOBHBIE JTaIbl
HBOJTIOIIUHU PACTUTEIIBHOTO M KUBOTHOTO MUpPa. ApoMop(}o3bl Yy pacTeHUI 1 KUBOTHBIX.
[TosiBneHME, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak oTpaxeHue dBomouud. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YETIOBEKAa. AHTPOMNOJIOTHS Kak Hayka. Pa3BUTHE MNpENCTaBICHUN O
MPOUCXOXKIAECHUH YeI0BeKa. MeToapl n3ydeHus: antponoreHesa. CxoAcTBa M pa3indus
YEJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHUE YETTOBEKA.
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JBrxymue cuibl (pakTopbl) aHTpororenesa. HaciencrBeHHass M3MEHUYHUBOCTh U
€CTeCTBeHHBIM 0TOOp. OOIIECTBeHHBIM 00pa3 >KU3HU, U3TOTOBIICHHE OpYyAUN Tpyha,
MBIIILJIEHUE, PEYb.

OCHOBHBIE CTaguM M BETBU DHBOJIIOLMHM 4YEJIOBEKA: ABCTPAJIONUTEKH, YeIoBEK
yMmenbii, YermoBek npsAMOXoAsalini, YemoBek HeaHAepTaIbCKUM, YelloBeK pa3yMHBIM.
Haxonku uckomaemMbIX OCTaTKOB, BPeMs CYILIECTBOBAaHMS, 00JacTh paclpOCTPaHEHUS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoeueckue pacbl. OCHOBHBbIE OOJBIINE pachl: €BpONEOUaHAs (€Bpasuiickas),
HErpo-aBCTpaJONIHAsl (PKBaTOpUaJbHAsl), MOHTOJOMUJHAA (Aa3MATCKO-aMEPHUKAHCKAs).
YepThl NPHUCHOCOOJIEHHOCTH MPEACTABUTENEH YeIOBEYECKUX pac K YCIOBHUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma. Jemoncmpavyuu:

Ilopmpemur: ®©. Peau, JI. Ilactep, A.1. Onapun, C. Munnep, I'. FOpu, Y. J{apBuH.

Tabnuysr u cxemovi: «Bo3aukHoBeHne CoJIHEUHOM cHCTeMbI», «Pa3putue
opraHnyeckoro  Mupa»,  «PacturenbHas — kineTka», <« KuBOTHas  KIETKay,
«IIpokaprotnueckas kneTka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HbIX 00€3bsIH,
«OCHOBHBIE M€CTa MAJEOHTOJOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O UEJIOBEKaY,
«/IpeBHeiimmue moan», «/IpesHue moan», «IlepBeie COBpEMEHHBIE JIFOANY,
«YenoBeyeckue paco».

Obopyoosanue: mynsxu «l[IpoucxoxaeHue demoBeka» (OFOCTBI aBCTPAIONHUTEKA,
NUTEKAHTPOIIa, HeaHIePTalblla, KPOMAHBOHIIA), CICTIKH WM M300paKEHUS KaMEHHBIX
opyaui  TEpBOOBITHOTO  dejoBeKa  (KaMHU-yommepwl,  pyoOmia,  ckpebia),
reOXpOHOJIOTHYeCKass Ta0numa, KOUIeKIUs «DopMBI COXPAaHHOCTH HCKOTAeMBIX
’KUBOTHBIX U pacTeHU». Jlabopamophvie u npakmuueckue padomal:

[Ipaktuueckas pabora No 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHUU W
KUBOTHBIX B KOJUIEKLIUIX).

DKCKypcusl «DBOIIIOLKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WJIM KpaeBeaUeCKUM My3eil).

Tema 3. Opranusmbl 4 OKpyKawIIas cpena

DKoJIorusl Kak Hayka. 3aJaud W pa3fenbl 3KOJOTrMd. MeToabl 3KOJOTHMYECKUX
UCCIeIOBaHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl o0OuTaHUs OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3AYIIHAs, IOYBEHHAas,
BHYTPHOPTraHU3MEHHASI.

Okonornueckne  ¢aktopel.  Kmaccudukamus — dKOIOTHYECKUX  (PaKTOpPOB:

abuoTnueckue, OMOTUYECKHUE U aHTPOIIOTeHHbIE. [[elicTBUE SKOIOTHUECKUX (DAKTOPOB Ha
OpraHU3MBlI.
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Abuotnueckue (aKTOpbl: CBET, TEMIEpPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IprcniocoOnennst opraHu3MOB K JE€HCTBUIO a0MOTHYECKUX (PakTopoB. buonorunueckue
PUTMBL.

buotnyeckue ¢akrtopsl. Buabl OMOTHMUECKMX B3aUMOJEHUCTBHI: KOHKYpPEHIIMS,
XHUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OWOTMYECKUX B3aMMOACHCTBUN /I CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapAKTEPUCTUKU oMy siui. OCHOBHBIE MOKA3aTENH MOMYJISUU:
YHUCJIEHHOCTh, TUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHamMuka

YHUCJICHHOCTH NOMYJISIUU U e€ perynsauus. /lemoncmpayuu:

Ilopmpemuwi: A. I'ym6onpar, K.®. Pynse, 3. ['exkens.

Tabauyvr u cxemwvi: xapta «llpupomgubie 30HBI 3emuny, «Cpeapl 0oOWTaHUS
opranuzMoBy»,  «@Poronepuoauzmy,  «llomymsmuuy,  «3aKOHOMEPHOCTH  poOCTa
YHUCJICHHOCTH TOMYJSIUU uHpy30pun-tydenskn», «llumessie nenuy. Jlabopamopusie
U npakmuuecKue padbomal:

JlaGoparopnas padora Ne 3. «Mopdomorudeckne OCOOCHHOCTH pPACTeHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabotra Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «llomcu€r MIOTHOCTH MOMYNSIHUN pPa3HBIX BHUIOB
pacTeHUN».

Tema 4. Coo01miecTBa M 3K0JI0rMYECKHE CUCTEMbI

CoobmiecTBO opranu3mMoB — OwuorieHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas,
IPOCTpaHCTBEHHAs, Tpoduueckas (ruiieBas). Bunbi-qromunanTel. CBsI3U B OMOIIEHO3E.

DKOJOTUYECKHUE CUCTEMBI (IKOCUCTeMBI). [loHsaTHE 00 SKOCUCTEME U OMOTEOIICHO3E.
QOYHKIHOHAJIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BeliecTB U MOTOK SHEPTUH B d3KocucTeMe. Tpoduueckue (MUIIEeBbIe) YPOBHU
skocuctemsbl. [lumessie nenu U cetu. OCHOBHBIC MOKA3aTENN IKOCUCTEMBI: OHoMacca,
MPOAYKIHUS. DKOJIOTMYECKUE TUPaAMUbI: TPOAYKIIMHU, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa SKOCHCTEM: YCTOMUYMBOCTh, CAMOpPErYJsilius, pa3Butue. CyKiieccus.

[Ipuponnbie 3KOCUCTEMBI. JDKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTPONIOr€HHBIE BKOCHUCTEMBI. ATpOIKOCHCTEMBI. YpO03KOCUCTEMBL.
buonorudeckoe u X035UCTBEHHOE 3HAUEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kak Qakrop ycTroiuumBOoCcTH 3KocucteM. CoxpaHeHHE
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3eMiie.
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VYyenne B.U. Bepnanckoro o 6uocgepe. I'paHuiipl, coctaB u CTpyKTypa orochepsl.
XKupoe BemectBo u ero (pyHkmuu. OcobeHHocTH Ouochepbl Kak TIJI00ATbHOU
AKOCUCTEMBI. /[[MHaMu4eckoe paBHOBECUE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoThI BeniecTB 1 OMOT€OXUMUYECKHE IIUKITBI AJIEMEHTOB (yIiIepoaa, a30Ta).
3oHanbHOCTH OUoCchepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emin. AHTPOINOTeHHBIE W3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHrE TPUPOBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yctoiumBocTH Omocheprl. OCHOBa pallMOHATHLHOTO YNPAaBICHHUS TMPUPOTHBIMH
pecypcaMu U UX UCTIONb30BaHue. J{OCTIKEHUST OMOIOTHH U OXpaHa MIPHUPOJIBI.

Jemoncmpayuu:

Ilopmpemuwr: A.Jlx. Tencnu, B.H. Cykaués, B.I. Bepuaackuii.

Tabnuyvt u cxemwvi: «llumeBbie Tienn», «bBHOIEHO3: COCTaB W CTPYKTYpay,
«IIpuponmubie  coobOmectBay, «llemn mnHTaHUS», «OIKOJIOTHYECKAs ITUPAMHIAY,
«buocthepa m denoBek», «IKOCHUCTEMA IMTUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa
XBOWHOTO Jiecay, «bruorenos Bogoémay, «ArporieHo3», «I[IpuMepHbIe aHTPOIIOTCHHBIC
BO3JICHCTBUA Ha TNpUpoay», «BaxueWline HCTOYHUKU 3arpsi3HEHUS BO3JyXa U
TpyHTOBBIX Boa», «llouBa — BaxkHeilmas cocrapistomas Ouochepb», «DakTopbl
nerpanganuu nouBy, «llapaukoBsiii 3¢ ey, «DaKkTopsl PaANOAKTUBHOTO 3arpA3HEHUS
ouocdeprl», «O0mmas cTpykrypa ouochepsi», «PacnpocTtpaneHnue Xu3Hu B Onocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B 6mocdepe», «Kpyroropor
a30Ta B IPUPOJIEY.

OO6opynoBaHue: Mojelb-anmuIMKanus « Tunudasie  OWOLIEHO3BI», TrepOapuit

«PactutenpHble COOOIIECTBa», KOJUICKIMHU «buolneHos3y, «BpeauTenn BakKHEUIIMX
CEIBCKOXO3IMCTBEHHBIX KYJIBTYp», repOapuu W KOJUICKIIMHM PACTEHWH M IKUBOTHBIX,
MpUHAJICKAIIME K Pa3HbIM HSKOJOTMYECKHMM rpynmnaM ojHoro Bujaa, KpacHas kHwura
Poccuiickoit @enepanuu, n300pakeHUS OXPAHSIEMBIX BUOB PACTEHUN U KUBOTHBIX.
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
oOydJarolmuMucsi  [porpaMM  CpeaHero  olmiero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JHMYHOCTHBIX pE€3yJIbTATOB OCBOCHUS Tmpenmera «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABISIONIME: OCO3HAaHUE OOYYAIOUIUMUCST POCCUHUCKOM
rpaXJaHCKON MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTPEICIICHUIO, HAJTUYME MOTHUBAIIMU K OOYyUYECHHIO OMOJIOTHH, IeJIeHANPABICHHOE
pa3BUTHE BHYTPCHHUX YOEXKJIEHUN JMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAMIMN Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYyYarOIIMXCS ~ PYKOBOJICTBOBAaTHRCA B CBOCM  JIEATEIILHOCTH
IIEHHOCTHOCMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH  CUCTEME OHOJIOTHYECKOTO
00pa3oBaHusl, HAJTUYHE FKOJIOTHUYECKOTO MIPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH IEU U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS Mpeamera «buoJOrus» [OCTUralTCS B
€IUHCTBE Yy4YeOHOW ¢ BOCIUTATEIBHOM JEATEIbHOCTH B  COOTBETCTBUU c
TpaauLIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMHU, HUCTOPUYECKUMU u
JyXOBHOHPABCTBEHHBIMU IIECHHOCTSAMH, MMPUHSITHIMH B 00OIIIECTBE IIPaBUIIaMA U HOPMaMH
MOBEJICHUS MW  CIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIHTAHHUS H
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIIMU JTUYHOCTU, MATPUOTU3MA, YBAKECHUA K
3aKOHY U TMPABOIOPSAJKY, YEJIOBEKY TpyJa U CTaplieMy I[OKOJICHUIO, B3aWMHOTO
yBaXEHUS, OCpPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACICAUI0O W TPaaUIUIM
MHOTOHAIIMOHAJBbHOTO Hapoaa Poccuiickoint @enepanyu, OPUPOAEC U OKPYKaAIOMIECH
cpexne.

JIM4HOCTHBIC pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mpeameTa «bHojorus» TOMKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpHMEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUM, COOTBETCTBYIOIINX TPAIUITHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBA, paCIIMPEHUE >KU3HEHHOTO OMbITa W OIbITa
NESITEIbHOCTA B TMPOLECCE peaau3allii OCHOBHBIX HAMpPaBJICHUM BOCIHUTATEIbHOU
NEeSITeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSI:
c(hOpMUPOBAHHOCTh IPAXKIAHCKON MOZUIIMU 00YUAIOIIETrOCsl KaK aKTUBHOTO
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1 OTBETCTBEHHOI'O YJIEHAa POCCUUCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX

MpaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA
Y IPaBOIOPSIAKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW NESITEIHHOCTH TPH CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIbHBIX 3aJ1a4, BHITOJHEHUH OMOJOTHUYECKUX
AKCTIEPUMEHTOB; CIIOCOOHOCTH OMNpPEEsTh COOCTBEHHYIO MO3UIIMIO 1O OTHOIICHHUIO K
SIBJICHUSAM
COBPEMEHHOW J>KU3HU M OOBSICHATHL €€, yMEHHWE YUYUTHIBATh B CBOMX JICHCTBHUSIX
HEO0OXOAUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMU U COLIUAIIBHBIM TOJI0KEHUEM; TOTOBHOCTh K COTPYIHUYECTBY
B TIpoIlecC€  COBMECTHOTO  BBIMIOJIHEHUS ~ Y4E€OHBIX,  TIO3HABATEIBHBIX WU
UCCIIEOBATENBCKUX 3a71a4, YBAXKUTEIBHOIO OTHOIIEHHS K MHEHMIO OINOHEHTOB IPHU
O0OCYXJEHUN CIOPHBIX BOINPOCOB OMOJOTUYECKOTO COJEpKaHUs, TOTOBHOCTh K
I'YMaHUTApHOM U BOJIOHTEPCKOM JEATEIbHOCTH; 2) MATPHOTHYECKOT0 BOCIIHTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW UICHTUYHOCTH, MMATPUOTHU3MA,
YBAKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepes PoauHou, ropaoctu 3a
CBOM Kpa#, CBOXO PoauHy, CBOW S3bIK W KYJIbTYPY, HOPOIUIOE W HACTOSAIIEE
MHOTOHAallMOHAJILHOTO Hapoja Poccuu; LEHHOCTHOE OTHOLIEHUWE K IPUPOJHOMY
HACJICIMIO U IaMATHUKAM IIPUPOJIBI,
noctwxkeHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE; CIIOCOOHOCTD

OLICHUBAThH BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMONOTMY, TTOHUMAaHUs 3HAYCHUS OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa; neiHas yOeK1EHHOCTh, TOTOBHOCTD K CITY>KCHHIO
u 3amuTe OTeuecTBa,

OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh  HPABCTBCHHOTO  CO3HAHMSA, OTHYCCKOIO  TIOBEACHUS,

CITOCOOHOCTD OICHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH; OCO3HAHHUE JUYHOTO
BKJIaJla B MOCTPOCHUE YCTOMYMBOIO OYAYIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTENSIM, CO3/TAHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMEMHOU
KU3HA B COOTBETCTBMHM C TpagulUsIMH HapoioB Poccum; 4) 3CTeTHYECKOIO
BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIICHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U

TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAad, OOIIECTBEHHBIX OTHOIICHUM; MOHWMaHUE

SMOIMOHAIILHOTO BO3JCUCTBUSA JKUBOW MNPUPOJBI U €€ IEHHOCTH; TOTOBHOCTH K

CaMOBBIPAKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH
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KadycCTBa TBOp‘-ICCKOI\/'I JIUYHOCTH,

5) ¢pu3uueckoro BocnuTanus, GOpMHUPOBAHNS KYJIbTYPhI 310POBbS H
IMOIMOHAJILHOIO 0JIAT OOy Y HsI:

MOHMMAaHHE U pean3alus 3J0POBOTO M 0€30MacHOTO olpasa KU3HHU (310pPOBOE
MUTaHUE, COOIOJCHUE TUTUECHUYECKUX TMPABUI M HOPM, COAJaHCUPOBAHHBIN pPEKUM
3aHIATHHA M OTHBIXA, peryiisipHas Gu3ndeckas akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXHYCCKOMY
3I0POBBIO; TIOHMMAaHHWE IICHHOCTH TIPaBWJI WHJIWBHIYAJIBHOTO M KOJUICKTUBHOTO
0e301acHoro

NOBEJEHUS B CHUTYallUsIX, YIPOKAIOUIUX 3J0POBBIO M JKW3HU JIIOJIEN; OCO3HAHME
NOCJICJICTBUN U HEMPUSITUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs

aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

6) TPyI0BOI0 BOCIIUTAHMS

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0JIH0O0UE; TOTOBHOCTD
K aKTUBHOM JIEATEIIBHOCTH TEXHOJOTUUECKON U COITUATBHOM
HAIPaBJIEHHOCTH, CIMOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITMIOJHATh TAKYIO JIEATENbHOCTh; MHTEPEC K pa3inyHbIM chepam npodeccrnoHaIbHON
NeSITeIbHOCTH, YMEHHME COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI; TOTOBHOCTH M CIOCOOHOCTH K
00pa30BaHUIO U CAaMOOOPa30BaHUIO HA TIPOTSHIKEHUHU

BCEH KU3HU;

7) IKOJIOTHYECKOr0 BOCIIUTAHMS: YKOJOTHYCCKHU IeJIECO00pa3HOE OTHOIICHUE K
PUPOJIE KaK UCTOUHUKY KU3HU

Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE  YPOBHS  DKOJIOTMYECKOM  KyJIbTYypbl: MNPHUOOPETEHHE  OTBITA
IJIAHUPOBAHHUS MOCTYIKOB U OLIEHKH MX BO3MOYKHBIX IMOCJHEACTBUN ISl OKpYKaroUen
Cpellbl; OCO3HAHKE TI100aJIBFHOTO XapaKTepa IKOJIOTHUECKUX MPO0JIeM U MyTen ux

pENIeHHS; CTIOCOOHOCTH MCTIOIB30BaTh MPUOOPETaEMbIC TIPU U3YICHUH OMOJIOTUN 3HAHUS
¥ YMEHHSI TIPU PEIIEHUN TTPOOIIeM, CBSI3aHHBIX C PAIIMOHATBHBIM MPUPOIONOIH30BAHUEM
(cobmroeHue mpaBuIiI MOBEACHUS B IPUPO/IC, HATIPABICHHBIX HA COXPAHEHNE PABHOBECHS
B DKOCUCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, OMOCGephl); aKTUBHOE HEMPUITHE JEHCTBUM,
MPUHOCSIIUX BPEJ OKPYKAKOLIEH NPUPOTHOU

cpene, yMEHHWE TPOTHO3MPOBATH HEOJATOMPHUSITHBIC JKOJOTHYECKUE TOCIECICTBUS
NPEANPUHUMAEMBIX  JEUCTBUM W MNPENOTBpAIlaTh HWX; HAJIWYME  Pa3BUTOIO
3KOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYPBHI,

ONbITa JEITEIBHOCTH HSKOJOTMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMM B NO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIBHOM IMPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOU EATEIBPHOCTH SKOJIOTMYECKON HAIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JHAJIOre KYJBTYp,
CHOCOOCTBYIOUIETO ~ OCO3HAHHUIO CBOETO  MECTa B MOJIUKYJIBTYPHOM  MHPE;
COBEPILIEHCTBOBAHUE A3BIKOBOM M YUTATENIbCKOM KYJIBbTYpPbl KaK CPE/ICTBA

B3aUMOJICUCTBUS MEXKIY JIFOJIbMU M MTO3HAHUS MHUPA; TOHUMaHKUE cenu(pUK OMOI0run
KaK HayKH, OCO3HaHUs €€ poJid B (pOpMUPOBAHUH

PAadUOHAJIBHOI'O HAYYHOTO MBIIIJICHUA, CO3JaHUU MCJIOCTHOTO MPCACTABIICHUA 00
OKpyXKaromemM MHUPC KaK O CAMHCTBC IIPUPOIbLI, YCIOBCKA U O6H.[CCTBa, B IIO3HAHHUH
IMPUPOAHBIX SaKOHOMepHOCTCﬁ " pCIICHUN HpO6JI€M COXpaHCHUA TPUPOJIHOTO

paBHOBeCHS; YOSKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISI COBPEMECHHOW ITUBUITH3AIINHN
oOecrieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh PECYpPCHBIC MPOOJIEMBI Pa3BUTHS YCIIOBEYCCTBA,
NOWCKa IyTeH BBIXOJAa W3 TJOOATBHBIX AKOJIOTHYECKUX TPoOiIeM M oOecreueHus
nepexojia K yCTOWYHMBOMY Pa3BUTHIO, PAIIMOHAIBLHOMY HCIOJIB30BAHUIO MPUPOTHBIX
pecypcoB u (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB JKM3HU; 3aWHTECPECOBAHHOCTH B
MOJIYYCHUH OHWOJIOTMUECKUX 3HAHWK B ICJIAX TOBBINICHUS OOMIEH KyJIbTYPHI,
€CTeCTBEHHO-HAYyYHOH T'PaMOTHOCTH, KaK COCTaBHOW 4YacTh (PyHKIMOHAIBHOM
IPaMOTHOCTH OOydaromuxcs, (GOpMHUPYEeMOH MpH W3YYCHHU OWOJIOTHH, TIOHWMaHHE
CYIITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTIOJIH30BATh IMOTydacMble 3HAHUS JIUIS aHAIM3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIETO
MUpa U MPOUCXOIANINX B HEM U3MEHEHUH, yMEHHE JIeaTh 000CHOBaHHBIC 3aKITIOUCHUS
Ha OCHOBE HAYYHBIX ()aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJBIO MOIYYCHHUS TOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CaMOCTOSITEIPHO HCIOJB30BaTh OHMOJIOTMYECKHE 3HAHUS IS
peleHus
npoOJieM B pealbHBIX JKU3HCHHBIX CHUTYaIlUsX; OCO3HAHHWE IICHHOCTH HAyJHOM
JEeSITETbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOCKTHYI0 M WCCIENOBATEIbCKYIO NEATeIbHOCTh HHAMBUAYATbHO W B TPYIIIE;
TOTOBHOCTH M CLIOCOOHOCTh K HETIPEPHIBHOMY 00pPa30BaHUIO i CAMOOOPa30BaHMIO,
K aKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHUU MO0 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU
MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaThl OCBOEHHS Yy4yeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXKJUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TMOHATHS, OTpPaXKaIoIINe
LETTIOCTHOCTh HAYYHOU KapTUHBI MUPa U CIEUU(PUKY METOJ0B MTO3HAHMSI, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHs, SIBIICHHE, MPOLIECC, CUCTEMA, HAyUYHBIH
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(akT, MNOpUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHX), YHUBEPCAJIbHbBIE yUeOHbIE 1€ HCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKaTUBHbIE, pEryJIsITUBHBIE), OOECIeYnBaIOIIUe
dopMupoBaHue (PYHKIUOHAIBHON IPAMOTHOCTH 17§ COLIMAIbHOM
KOMIIETEHIIUU 00yYarOIINXCsl, CIOCOOHOCTh oOy4Jaromuxcs
UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS
Y YHUBEpPCAJIbHbIE YyUeOHbIEC NEUCTBUA B IO3HABATENBHON U COIIMATIBHON MTPAKTHUKE.

IHo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YYeOHbIe eiicTBUS Ba3oBbie

JIOTMYeCKHUe JeUCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; UCTOJIb30BATh TPU OCBOCHUY 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KiaccUPUKAIMU, O0OOOIIEHHUS), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUH (BBIICISATh UX XapaKTEepHbIC MPU3HAKHU, YCTAHABIMBATH CBSI3H
C JPyTUMH TIOHATUSIMH); OINPENEATh IeIN JeATeIbHOCTU, 3ajlaBas MmapaMeTpbl U
KPUTEPUHU UX JOCTHKCHHUS,

COOTHOCUTDL PC3YJIbTAThI ACATCIBHOCTH C IIOCTABJICHHBIMH MCIKIMH, HCIIOJIb30BATbh
OMOJIOrNYECKHE TTOHITHS JJIsA 00BACHECHUS Q)aKTOB U SIBJICHUM KUBOM

NPUPOJBI, CTPOUTH JIOTHYECKHE pPACCYXKIEHUS (MHIyKTHBHBIC, ACIYKTHBHBIC, IIO
aHAJIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHUSX,
(GopMyTUpPOBATH BEIBOJIBI M 3aKITFOUCHISI; TPUMEHSITh CXeMHO-MOJICIIbHBIE CPEACTBA ISt
NPEJCTABIICHUSI CYIICCTBCHHBIX CBS3€ M OTHONICHWHA B HM3yYaeMBIX OHMOJIOTHYECKUX
00BEKTaX, a TaKkKe TPOTHBOPEUMH pPA3HOTO pOJA, BBISIBICHHBIX B Pa3JIMYHBIX
MH()OPMAIIMOHHBIX HMCTOYHUKAX; pa3padaThiBaTh IJIAH PEHICHUS MPOOJIEMBI C yU4ETOM
aHaJIN3a UMEIOIITIXCS

MAaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LEJIAM, OLIEHUBATh PUCKU ITOCIEACTBUN NE€ATEIBHOCTH; KOOPIUHUPOBATH U BBHINOJIHSATH
paboTy B YCIOBHUSX peajbHOT0, BAPTYAIHHOTO U

KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;, pa3BUBATh KPEATUBHOE MBIILJICHUE
MIPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBrbIe ucciienoBaTe/IbCKUeE AelCTBUS:

BJIaJICTh HaBBIKAMH YYEOHO-HCCIICIOBATEIbCKOM W TMPOCKTHOM JeSITeIbHOCTH,
HaBBIKAMHU pa3peIIeHus MpoOIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITCIIBHOMY
MOUCKY METOJIOB PEIICHHS MPAKTHYECKUX 3aJ]a4d, NPUMECHEHHUIO Pa3JIUYHBIX METOI0B
MO3HAHUA; MCIIOJIb30BaTh PAa3JIWYHbIC BHUJIBI ACATEIBHOCTH MO IMOJYYEHUIO HOBOIO
3HAHUsI, €T0 UHTEPIIPETAIMU, TPEOOPaA30BAHHIO U IPUMEHEHUIO B YICOHBIX CUTYyaIUIX, B

22



denepanbHas padoyas nmporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

TOM 4YHCJIE NIPU CO3JAaHUM y4EOHBIX U COIMANbHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIN
THUII MBIILJIEHUS, BJIaJIETh HAYYHOM TEPMUHOJIOTHEM,

KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7]a4H B 00Pa30BaTEIbHON AEATENbHOCTU
M OKU3HEHHBIX  CUTYyallUSX; BBIABISATh  NPUYUHHO-CICJACTBCHHBIE  CBSI3U U
aKTyaJIU3UpOBATH 33/1auy, BbIIBUTATh THIOTE3Y €€ PEIICHUs], HAXOUTh apIryMEHTHI JIJIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUMU, 3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;
aHAIM3UPOBATH MOTYUYEHHBIE B XOJ€ PELICHNUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKH
OLICHMBATh UX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX; /1aBaTh
OLICHKY HOBBIM CHUTYallUsM, OLEHUBATh MPUOOPETEHHBIA OMbBIT; OCYUIECTBISATH
LIEJICHANIPABJICHHBIN MTOMCK MEPEHOCA CPEACTB U CIIOCOOOB AEMCTBUS
B NpodeCcCHOHANBbHYIO Cpeay; YMETbh NEpPEHOCUTh 3HAHUS B TII03HABATENIbHYIO U
NPAKTUYECKYIO 00JIaCTH
KU3ZHEJEATEIbHOCTH, YMETh HWHTErpUpPOBaTh 3HAHUA W3 Pa3HBIX
IpEeIMETHBIX 00J1acTel;

BBIABUTATH HOBBIC UACH, IIPCJIATaTh OPUTHHAJIBHBIC ITOAXOAbI U PCHICHUSA, CTABUTDH

npoOJIeMbl U 3a/1a4H, JOMYyCKAIOIIUe albTepHaTUBHBIE peiieHus. Padora
¢ uH(opmanmen:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPOpMALUU (TEKCTE Y4YEOHOrO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3axX TaHHbBIX, B UHTEepHETE), aHATU3UPOBATH HH(GOPMAIIHIO PA3TUYHBIX
BUJOB U (OpPM TMpeNCTaBICHHS, KPUTHYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUHUBOCTD; (HOPMYIHPOBATH 3AMPOCHl U MPUMEHSTH PA3TMUHBIE METOABI TIPH
IIOMCKE U 0TOOpE
Ooumosioruyeckor uMHGOPMAIMK, HEOOXOJAMMOM Ui BBINOJTHEHHUS YYEeOHBIX 3aj1ad;

MPUOOPETATH OMBIT UCTIOIB30BAHNS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTMH, COBEPUICHCTBOBATh KYJIbTYpPY AaKTUBHOIO HCIIOJb30BAHUS Pa3IMYHbBIX
MOMCKOBBIX CUCTEM; CAMOCTOSTEIIHO BHIOMPATh ONTUMATBHYIO (JOPMY TPE/ICTABICHUS
Ononmornyeckoi
uHdopmaruu  (Cxembl, Tpaduku, AUArpaMmbl, TaOMWIBI, PUCYHKH H JPYroe);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUYECTBE CPEICTBA IPU pabOTe ¢ OMOIOTrHYECKON
uHbopMaIeil: TPUMEHSITh XUMHYECKHE, (U3MUECKHEe W MaTeMAaTHUYeCKHe 3HAKU U
CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpy, HOMEHKIIATYPY, UCIIOIb30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH; BIaJ€Th HABBIKAMU PACIIO3HABAHUS U
3alUThl KHPOpMAIHU, UHOOPMAIIMOHHOM

0€30IMaCHOCTH JINYHOCTH.
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KOMMyHHKaTHBHble YHUBepcajJbHbIE yqeﬁﬂble AeNCTBUA
Oomenue:

OCYIIECTBIIATh KOMMYHHUKAIIUK BO BCeX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JHMAJIOre WM JUCKYCCHUU IO CYIIECTBY OOCyXkaaeMod TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJECHHUSI OTHOCUTEIBHO BBIMOJHEHUS MPEAIaraeéMou 3aaauu,
YUYUTHIBATH UHTEPECHI U COTJIACOBAHHOCTH MO3WILIMHI IPYTrUX YYACTHUKOB JUAJIOTa WIIH
JMCKYCCHM); paclo3HaBaTh HEBepOaJbHBIE CpEJCTBAa OOIIECHUS, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3ZHUKHOBEHHUS KOH(MIUKTHBIX CUTYyalluid, YMETh
CMATYaTh KOH(PJIMKTHI U BECTU MEPETOBOPHI; BJIAJIETh PA3IMUHBIMU CTIOCOOAMU OOIICHUS
Y B3aUMOJICHCTBUS, IOHUMATh
HAMEPEHHUsI IPYTUX JIOJEH, MPOSBISITh YBAKUTEIBHOE OTHOIIICHUE K COOCCETHUKY U B
KOPPEKTHOM popme HOopMyITHPOBATH CBOM BO3PAKEHUS; pa3BEPHYTO U JIOTUYHO U3J1araTh
CBOIO TOYKY 3PE€HUS C UCIIOJIB30BAHUEM SI3BIKOBBIX

CPE/CTB.

CoBMecTHAA 1eATEJbHOCTD:
MOHUMATh U UCIIOIB30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHIUBUYAIHbHON paOOTHI
P PEIICHUU OHMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTD MPUMEHEHHUSI
IPYIIOBBIX (OPM B3aMMOICHCTBUS MPH PEIICHUN yueOHOM 3a/1a4n; BEIOUPATh TEMATUKY
U METOJbI COBMECTHBIX JICUCTBUI C YIETOM OOIMX HHTEPECOB
U BO3MOXKHOCTEM KaXKJOr0 4YJ€HAa KOJUIEKTHMBA; NPUHUMATh II€JIM COBMECTHOM
NEATEIbHOCTH, OPTaHU30BBIBATH U KOOPJUHUPOBATH
JEUCTBUA 110 €€ JOCTUKEHHIO: COCTABJIATH IUIaH JECUCTBUM, PACIIPEAEIATH POIIU C YIETOM
MHEHHMH y9aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOThI; OIIEHUBATh Kaue€CTBO
CBOET0 BKJIAJa U KKJIOT0 YJ4aCTHUKA KOMaH/Ibl B OOITHI
pe3yiabTaT 1Mo pa3padOTaHHBIM KPUTEPHSAM; MpeljiaraTh HOBBIC TPOCKTHI, OIEHHUBATH
WJIEU C TO3UIIUA HOBU3HBI, OPUTUHAIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH; OCYIIECTBIIATh
MO3UTHBHOE CTPATErNUECKOE MOBEACHHUE B PA3IUYHBIX CUTYALUAX,

IIPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE e CTBUS
CamMoopranusanus:

HCIIOJIb30BaTh OMOJIOTHYECKIE 3HAHUS JJIA BBISIBJIICHU A HpO6J’ICM N UX PCIICHUA

B JKM3HEHHBIX W YYEOHBIX CHUTYalUsiX; BHIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHUI
LIEJICBBIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JICMCTBHSX M IMOCTYIIKax MO OTHOLICHUIO K
KUBOW MPHUPOJIE, CBOEMY 3JI0POBBI0 M 3/I0POBBI0 OKPYXAIOIIMX; CAMOCTOSITEIBHO
OCYLIECTBIISITh TIO3HABATEIBHYIO JEATENbHOCTb, BBIABISITH MNPOOJEMBbI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN NEATEIbHOCTU U )KU3HEHHBIX
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CUTYyallUsX; CaMOCTOSITEIbBHO COCTaBJIATh IUIAH PEIICHHUsS MpoOJeMbl C Y4ETOM
MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEINOYTCHUM; 1aBaTh

OLICHKY HOBBIM CUTYAalIMsIM;

pacMpATh paMKH y4eOHOr0 MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH; 1eaTh

OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW 3PYIULIUHU B Pa3HbIX
0o0NacTsX 3HAHWM, TOCTOSIHHO TMOBBIIMIATh CBOW 00pa30BaTENbHBI M KYJIbTYpPHBIN
ypoBeHb. CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,

OIICHUBAaTh COOTBETCTBUE PE3yJbTAaTOB IIEJISIM; BJIAJETh HABBHIKAMHU TO3HABATEIBHOM
pediiekcun Kak OCO3HAHUS COBEPIIAEMBIX JACHCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX
PEe3yIbTaTOB M OCHOBAHWMN, UCTIOJB30BATh MPUEMBI peIICKCUM JIJIS OLICHKU CHUTYaIlH,
BbIOOpAa BEPHOTO PEIICHHUS, YMETh OIIEHUBATh PHUCKU W CBOEBPEMEHHO NPUHUMATH
pElIeHHs MO WX CHIKEHHWIO; MPUHUMATh MOTUBBI M apryMEHTBI JPYTUX MPU aHAJIU3E
PE3YNIBTATOB JIEATEILHOCTH.

IlpunsiTHe cedst M APyrux:
NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;

IIPUHUMATb MOTUBBI M apTYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB €SI TEIIBHOCTH;
npu3HaBaTh CBOE MPaBO M MPABO APYrMX Ha OMIMOKHU; pa3BUBATh CIOCOOHOCTH
IIOHUMAaTh MUP C TO3UILMU JPYTrOro 4YeI0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo O6uosnoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue miisg ydeOHoro mpenMera «buomorus» HaydHbIC
3HaHWS, YMEHHUS M CIOCOOBI JEHCTBUW 10 OCBOCHHUIO, HWHTEPIIPETAIIUU u
npeoOpa3oBaHUI0 3HAHWN, BUABI JIEATEILHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B PAa3NMMYHBIX YYEOHBIX CHUTyaIlUsAX, a TaKKe B PEaTbHBIX
KU3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C Owomorueir. B mporpamme mnpeameTHbIC
PE3YNIBTATHI IPEJICTABIIECHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO mpeameTa «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUIN O MECTE M POJIU OMOJIOTHH B CUCTEME HayYHOT'O 3HAHUS
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€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MUpa M HAy4HOIO MHPOBO33PEHHUS, O BKJIAJE€ POCCHUUCKUX U 3apyOexHBIX
Y4€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa IS
pelIeHHs] JKU3HEHHBIX 3a/lay; YMEHHE PACKpbIBaTh COJAEpKaHUE OHUOJIOTHYECKUX
TEPMUHOB W TIOHSATUMN: KU3Hb, KIETKa, OpPraHu3M, Meradonu3mM (0OOMEH BEIIeCTB U
MpEeBpPAILEHUE YHEPTUH ), TOMEOCTA3 (CaMOPETyJIALMs), YPOBHEBAsI OPraHU3aUsl )KUBBIX
CUCTEM, CAMOBOCIIPOU3BECHUE

(penpoayKItusi), HACJIEACTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE; YMEHHUE U3JIarath
OnoJIoruvecKre Teopuu (KJIeTouHasi, XpOMOCOMHasl,

MYTallMOHHAs, ICHTPAJIbHAA J0TMa MOJIeKyJISIpHOP'I 6I/IOJIOI‘I/II/I), 3aKOHBI (F MCHI[CJISI,

T. Moprana, H.W1. BaBuiioBa) u yueHus (0 IEHTpax MHOTOOOpa3us M MPOUCXOKICHUS
KynbTYpHBIX pacteHunii H.M. BaBuioBa), ompenensTe rpaHUIBI UX NPUMEHHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJIaJICTh METOJaMU HAyYHOI'O ITIO3HAHHWS B OWOJIOTHHU:
HaOJTIOIEHUE

U ONHUCAaHUE J>XMUBBIX CHCTEM, IPOIECCOB W SBJICHUN, OpPTaHU3alMs W MPOBEICHHE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJIBHDKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH
MEXIy HCCICIYEeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TIOJYYCHHBIX pEe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHUE JI€NIaTh BBHIBOABI Ha
OCHOBAaHHUU TOJYYEHHBIX PE3yJbTAaTOB; YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU
BUPYCOB, KJIETOK TPOKAPUOT

Y 9yKapHoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIECCOB:
oOMEHa BEIECTB M IMPEBPAICHUs] SHEPTUM B KIETKe, (POTOCHHTE3a, TUIACTUYECKOTO U
HPHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHANBUAYaATLHOTO PA3BUTHS OpraHU3Ma

(oHTOTEHER);

yMEHHE MPUMEHSTH MOJTyYeHHbIC 3HAHUS JJIs1 00BICHEHUS] OUOIOTUIYECKUX
MIPOLIECCOB U SIBJICHUH, JJIs1 IPUHATUS TPAKTUYECKUX PEUICHUN B MOBCEAHEBHOMN KU3HU
C LIeNIbI0 00ecneueHus: 0e30MaCHOCTH CBOETO 3/I0POBbBS U 310POBbSI OKPY KAIOLINX JIFOJIEH,
COOMIONIEHUsI HOPM TPAaMOTHOTO TIOBEJEHUS B OKPYXKAIOIIEH MPUPOTHON cpere,
MOHUMaHUE HEOOXOIUMOCTH HWCIOJIb30BAHUS JTOCTIKEHHM COBPEMEHHOW OMOJOTUU U
OMOTEXHONOTUI I PalMOHATBHOTO  MPHUPOIOIONB30BAHUS;, YMEHHE peIlaTh
AJIIEMEHTAPHBIC TEHETUYECKUE 3a/1a4i HA MOHO- U JUTUOPHUIHOE
CKpEIIMBaHUE, CIICTUICHHOE HACIEJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEeILMBaHUs JJIsl MpEJCKa3aHMsl HACIEJOBaHUS MPU3HAKOB y OPraHU3MOB; YMEHHE
BBITIONTHATH JJAOOPATOPHBIE M MPAKTHYECKHE padOThI, COOI0IATh TIPABUIIA
npu pabore ¢ y4eOHbIM M JAOOPATOPHBIM OOOPYAOBAaHHEM; YMEHUE KPUTHUUYECKU
OLICHUBAaTh M HMHTEPHPETUPOBATh HHMPOpPMALMIO OHUOJOTHYECKOTO COJIECpIKAHUS,
BKJIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMUYHbIX HICTOUHUKOB (CpeCTBa MacCOBOM
nH(pOpMaLINKM, HAYYHO-TNOMYJISIPHBIE MAaTepUalibl), dTUYECKHE ACIEKThl COBPEMEHHBIX
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UCCIICIOBAaHUI B OWONOTHH, MEIUIMHE, OWOTEXHOJOTUH; YMEHHE CO37aBaTh
COOCTBEHHBIE TUCBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as

Oononornueckyo MHGOPMAIUIO U3 HECKONBKUX HWCTOYHUKOB, TPAMOTHO HCIIOJIH30BAThH
MOHATUIHBIN anmapaTt OMOJOTUH.

[IpenmeTHbIE pe3ybTaThl OCBOEHUS yueOHOro npenmera «buosnorus» B 11 kiaacce
JOJIKHBI OTPaKaTh:

C(I)OpMI/IpOBaHHOCTB 3HAHUM O MECTE U poian OMOJIOTHHU B CHUCTEME HAayY4YHOI'O 3HAHUA
CCTCCTBCHHBIX HAYK, B q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTCCTBCHHO-Hay‘IHOﬁ KapTUHBI
MUpa W HAYYHOIO MHUPOBO33PCHUA, O BKIAAC pOCCHﬁCKHX u SaPY6C)KHBIX
y‘IéHBIX6I/IOJIOI‘OB B pa3BUTHUC 6I/IOJIOFI/II/I, (I)yHKHHOHaHBHOﬁ I'paMOTHOCTH YCJIOBCKA JIA
pEIICHUS ) KU3HCHHBIX 3aaa4;

YMEHHE PACKPBIBATh COJIEp)KaHUE OHOJIOTUYECKUX TEPMUHOB W TOHATHH: BU],
NOMyJIANKs, TeHOMOH, SBOJIONMSA, JBIXKYIIME CHIbl ((PaKTOpbl) HBOIIOLNH,
IPUCTIOCOOJIEHHOCTh  OPraHU3MOB, BHA000pa30BaHME, HSKOJOTUYECKHUE (PaKTOPHI,
KOCUCTEMA, MPOIYUEHTbl, KOHCYMEHTBI, PEAYLEHTHI, IIEMU MUTAHUSA, SKOJOTHUYECKas
nupamuaa, OuoreorneHo3, Ouochepa; ymeHHe H3Iaratb OMOJOTMYECKUE TEOpUU
(aBomrononHas Teopusi Y. JlapBuHA, CMHTETHYECKas TEOPHs SBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apozsimieBoro cxojactsa K.M. bapa, uyepenoBaHus TriIaBHBIX
HampaBieHud u nyrtedt sBomoruu A.H. CeseprioBa, ydenus o Ouochepe B.H.
Bepnajckoro), onpenensTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHUCTEMaM; YMEHHUE
BJIQ/IETh METOJAAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHUE
U ONHUCAaHUE JKHUBBIX CHCTEM, IPOLIECCOB W SBJICHUW, OpPraHU3alMs U MPOBEICHHE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBIDKCHHE THIIOTE3bI, BBISIBICHHUE 3aBUCUMOCTHU
MEXIY HCCIECIyeMbIMH BEIUYMHAMHU, OOBICHEHUE TMOJYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPHI M 3aKOHOB, YMEHUE JI€JIaTh BBIBOABI Ha
OCHOBAaHMM IMOJIYYEHHBIX PE3YJIbTATOB; YMEHHUE BBIICIATh CYLICCTBEHHBIE IPU3HAKU
CTpOEHUSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB, MOMYJSINUMI, MPOAYIIEHTOB, KOHCYMEHTOB,
PENYLEHTOB, OMOT€OEHO30B U 3KOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOMN
M3MEHUYMBOCTH, €CTECTBEHHOr0 O0TOOpa, BHI000pa30BaHUs, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBUS IKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IIEPEHOCA BEIIECTB U
IIOTOKA 3HEPTHM B IKOCHCTEMAX, AHTPOIOTCHHBIX W3MEHEHHWW B 3KOCHUCTEMAX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIECTB U OMOTCOXMMHUUYECKHUX ITUKIIOB B Onocdepe; ymeHue
MPUMEHSTh TOJTYYEHHbIE 3HAHWUS IS OOBSICHEHHS OWOJOTMYECKHX TMPOIECCOB U
SABJICHUM, JUIA MPHUHATHAS NPAKTUYECKUX PEIIEHHU B MOBCEAHEBHOM JKU3HM C ILEIBIO
oOecrieueHusi OE30MACHOCTH CBOETO 3J0POBBS W 3MIOPOBbSI OKPYKAIOUIUX JFOJICH,
COOJIFOICHUSI HOPM TPAMOTHOTO TIOBEJEHUS B OKpYyXKalollled MNpUpOAHON cpene,
MMOHUMAaHKHE HEOOXOIMMOCTH UCIOJIb30BAHUS TOCTUKEHU COBPEMEHHON OMOJIOTUM ISt
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paIMOHANIBHOTO MPUPOAONOIB30BaHNUS; YMEHUE PelIaTh dJIeMEHTapHbIe OUOIOTUYECKUE
3aJ1a4M, COCTABIISTH CXEMBI

MEepeHoca BEIIECTB M HHEPTHUM B dKOcHCTeMax (IeMH MHUTaHWSA); YMEHHUE BBHIOIHITH

71a00paTOpHBIC U MPAKTUUYECKUE PabOThI, COOJI0IaTh MpaBuUiIa

npu pabore ¢ yduyeOHbIM U JIaOOPATOPHBIM OOOPYJOBaHUEM; YMEHHUE KPUTUUYECKU
OLICHWBATh ¥ HWHTEPIPETHPOBATh HWH(GOPMALMIO OHOJIOTHYECKOTO COJICpIKAHMUS,
BKJTIOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX HICTOYHHKOB (CPEICTBA MaCCOBOM
UHPOpPMAINK, HAyYHO-TIONMYJSPHBIE MaTepUalbl), paccMaTpUBaTh TJI00ATbHEIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TO3UIIMI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHbMEHHBIE U YCTHEHIC
coobmieHus, 00o0mas OMOJOTHYECKYI0 WH(OpPMAIUI0 W3 HECKOJbKUX HCTOYHHKOB,
TPaMOTHO HCIIOTb30BAaTh MOHSATHIHBIN anmapat OMOIOTHH.
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TEMATUYECKOE
INJIAHUPOBAHMUE
10 KVIACC
HaumenoBanue
Ne KomnuecTBo OCHOBHBIE BUIIBI NEATEIHHOCTH
pa3aesioB U TEM [IporpammHoO€e coaepxkanue
/1t JacoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Tema 1. buoJsiorusi kKak Hayka

1.1

buonorusa B cucreme
HayK

buonorus xak Hayka. CBs3u OMOJIOTHH C
0OIIEeCTBEHHBIMH, TEXHUYSCKUMH U
JIPYTHMH €CTECTBCHHBIMHM HayKaMH,
dbunocoduelt, penuruen, STUKOM,
ACTETUKOM U mpaBoM. Ponb Ouonoruu B
(dbopMHUpOBAaHUY COBPEMEHHOW HayYHOMU
KapTuHbI Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

Hemoncmpayuu:

llopmpemuwi: Y. [lapBun, I'. Menzaens,
H. K. Kosbnos, x. Yorcon nu ®@. Kpuk.
Tabauywl u cxemvi: «MeTOIBI IO3HAHUS
YKABOU IPUPOIBI»

PackpeiBaTh copepxaHre TEPMUHOB U
MOHATHUI: HAYyYHOE€ MUPOBO33PEHHUE,
Hay4yHasi KapTUHA MUPA, HAYYHBIN METO/,
TUIIOTE3a, TEOPUS, METObI
HCCIIeIOBAHUS.

XapakTepu30BaTh OUOJIOTHIO KaK HAyKY,
€€ MECTO M pOJb Cpeau JpyTrux
Hayk. IlepeuuncisaThb
pasjenbl OMOJIOTMM B COOTBETCTBHE C
o0BbeKTaMU WU3yUYCHUS. Ha3biBaTh
BOXHEUIIINE OTpaciud OHOJIOTHIECKUX
3HAHUW W 3aJa4M, CTOSIME Mepen
ouonorueit XXI B.

C€CTCCTBCHHBIX
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1.2

Meronbl
YKUBOU IIPUPOBI

IIO3HAaHHUA

Metonsl MO3HAHUA JKUBOM MPUPOIBI
(HabroieHuE, SKCIIEPUMEHT, OIKMCaHHUE,
U3MEPEHHUE, Kjaccuduxanus,
MOJIeJIMPOBaHHUE, CTaTHCTHYECKas
00paboTKa JTaHHBIX ).

JHemoncmpayuu:

PackpeiBaTh conepkaHue TEPMUHOB U
TOHATHUN: HAYYHBIA METOH, METOMIbI
HUCCJICIOBAHMUS.

XapakTepu3oBaTb OCHOBHBIE  METOJIbI
MO3HAHUS )KUBOU MTPUPO/IbI: HAOIIIOICHHE,
AKCIIEPUMEHT, ONTMCAHUE, U3MEPEHHUE,

Tabauywl u cxemvi: «MeTOIBI MO3HAHUS
KUBOU MPUPOIBI».

Jlabopamopnuvie u npakmuueckue
pabomut:

[TpakTyeckas pabora No 1.

«cmonp30BaHue Pa3IUYHBIX METOJIOB
IIPH U3yYCHUU OMOJIOTHYSCKHUX
00BEKTOBY

KJaccuukanus, MOJIEJIMPOBaHHUE,
cTaTuCcTHUYecKast 00paboTKa TaHHBIX

HToro yacoB 1o Teme

2

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3ANUA
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2.1

buonornueckue
CHUCTEMBI, IIPOLECCHI
U UX U3yUYECHUE

’Kussbie cuctembl (OMOCUCTEMBI)

KaK IpeIMeT U3yIeHHS OMOJIOTHH.
OTnuune KUBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YpoBHU Opra"u3anuu OHOCUCTEM:
MOJICKYJISIPHBINA, OPTraHOMTHOKJICTOYHBIH,
OpraHU3MCHHBIH, TOMYJISIITUOHHO-
BUJIOBOM, AKOCHUCTEMHBIN (O1O-
I'COIICHOTHYECKHUI), OMOChepHBIN.
Hayxku, nzyuatoniue 6rocucteMbl Ha
Pa3HBIX YPOBHSIX OpraHU3aIiH.
Hemoncmpayuu:

Tabnuyst u cxemwvl: « OCHOBHBIC IPU3HAKU
KUA3HI», «YPOBHHU

PackppiBaTh cojepKaHHE€ TEPMHHOB U
MOHSATUNA:  CUCTEeMa, OHOJIOrHYecKast
CUCTEMa, DJIEMEHTBI CUCTEMBbI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CHUCTEM,
OOMEH BEIIeCTB, PAa3MHOXKXEHHE, POCT,
pa3BUTHE, HACJIEJICTBEHHOCTb,
U3MEHYUBOCTD, pa3IpakuMoOCTh,
HYHEPro3aBUCUMOCTb, YPOBHU
opraHuzanuu  Ku3HH  (Ouocuctem).
XapakTepu3oBaTh TPUHIIUATIBI
OopraHu3anuu OMOCUCTEM: OTKPBITOCT,
BBICOKast YHOPSIOYEHHOCTD,
caMOperyJsius, UEPAPXUIHOCTb.
[lepeuncnsaTh yHUBEpCalIbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApPaXUMOCTh, JIBUKECHHE,

romMeocTas, poCT U Ppa3BUTHUC,
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Opra”u3ayu KUBOU NPUpPOAbI». Moneib
mounekynsl JJHK

HACJICICTBEHHOCTh, U3MEHUNBOCTb,
ABOMIONMS  (MIPUCIIOCOOJICHUE K
U3MCHSIOITUMCS YCIIOBUSIM).
[TpuBOIUTE TPUMEPHI OHOCHUCTEM
pa3HOTO YpPOBHS OpraHU3alUH U
CpaBHHMBATh TPOSIBICHHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.

XapakTepu30BaTh OCHOBHBIC
MIPOIIECCHI, MPOTEKAIOIINE B
onocucreMax: OOMEH BEIIECTB U
MpeBpaleHrue SHEPTruH,
CaMOBOCITPOM3BE/ICHUE,
camoperysius, pazsutue. CobmoaaTh
npaBujia OEpeKHOTO OTHOIICHHS K
XKHABOM MPUPOJIE

HToro yacoB 1o Teme

1

Tema 3. XumMnuyecKnil COCTAB U CTPOEHME KJIETKH
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3.1

XUMHAYECKUU COCTAB
knetku. Boma wu
MUHEPAIBHBIE COJIA

XUMHWYECKUU COCTAB KJIETKMU.

XUMHYECKUe DJIEMEHTBHI:
MAaKpO3JIEMEHTBI,

MUKPODJIEMEHTHI. Boma m
MHHEpPaJIbHbIE BEILIECTBA.

OYHKIMU BOJbI M MHUHEPAIbHBIX
BellecTB B kietke. [lognepxanue
OCMOTHYECKOTO OanaHca.
Hemoncmpayuu:

Huazpammuor: «Pacnpenenenue
XUMHYECKUX DJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMAYECKUX

PackpbIBaTh coaep:kaHue TEPMUHOB H
MOHSITHI: AIIEMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI;
MUHEpAJIbHBIE BEIECTBA, MOJIEKYA
BOJIbl KaK JIMIOJb, BOAOPOJHBIE CBSI3U;
ruapopuibHble U TUAPODOOHBIE
BEIIIECTBA.

JIOKaBBIBaTB CAUHCTBO JJICMCHTHOI'O
COCTaBa KaK OJHO U3 CBOMCTB JKHUBOTO.
PaCHpC,ZIeJ'ISITB XUMHUUYCCKHC 3JICMCHTHI
I10 I'pyIillaM B 3aBUCUMOCTHU

BJIEMEHTOB B JKMBOM MPUPOJAE».
Tabauyvl u cxemol.: «llepruonudeckas
Ta0IUIA XUMHUYECKHUX DIIEMEHTOBY,

«CTpoeHne MOJIEKYJIbl BOJIbI»

OT KOJIMYECTBEHHOTO MPEJICTABUTEIHCTBA
B OpraHu3Me; XapaKTepu3oBaTh pOJIb
OTJEIHHBIX DJIEMEHTOB.

BbIBIATE  CBS3b  MEXAY COCTaBOM,
CTPOEHUEM  MOJIEKYJbl XHUMHUYECKOTO
COCIIMHEHUSA U ero (PYHKIHMSIMU B KIETKE
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3.2 | benku. CoctaB wu benku. CoctaB 1 cTpoeHHe OEIKOB. PackpsiBaTh coaepkaHUE TEPMHUHOB U
CTpoeHue OeNKOB AMHHOKHCIIOTBl — MOHOMEpPBI OenkoB. | MOHSTHI: OCJIKH, OIUMEpbI, MOHOMEDBL,
HesaMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  IMENTHAHAS  CBS3b,
aMUHOKHUCIIOTEL. AMUHOKHCIOTHBIH | O ATEHTHIL, JICHATYpalHA.
. | Xapakrepu3zoBarhb O€NKM Kak Kiacc
COCTaB. YPOBHH CTPYKTYpbl O€IKOBOIA ..
OpraHUYECKUX COCIMHEHU;
MOJICKYJbl  (TIepBUYHASI, BTOpPUYHAS, KIAcCHOHMIMPOBAT HX TO CTPOEHHIO
TPETUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rmoGysisipHble U GHOPHIISpHbIC OeKH),
XUMHUYECKHUE CBOMCTBA OEITKOB. MePEYUCIIATh u XapaKTepU30BaTh
buonornueckue QyHkIu OEIKOB. GyHkmu 0enKos
Hemoncmpayuu:
Tabnuysl u cxemvi: «CTpOEHUE MOJIEKYJIBI
oenkay.
Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKPOTIPETapaThl
3.3 | depmeHThI — depMeHTHI — OMOTOTHYECKHE PackpriBaTh copepkaHue TEPMUHOB H
OroormIecKue KaTaJln3aToPBbI. MOHATHI: PepMEHTHI, aKTUBHBIH LIEHTD,
KaTaJu3aTopsl cybcTpaTHas Crenu(pUIHOCTb,

Ctpoenne depmMeHTa: aKTUBHBIA IICHTP,
cybcTtpaTHas crieniu(pUIHOCTD.

KodepmeHTsI. ButaMuHbI.
OTtnanuus dbepmeHTOoB oT
HEOPTraHUYECKUX KaTaIH3aTOPOB.

KO(pepMEeHTBI, OEIKH-aKTUBATOPHI H
OENKU-UHTUOUTOPHI.

VYka3piBaTh OTIANYHS PEPMEHTOB OT
HEOPraHUYECKNUX KaTalln3aTOPOB.
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Jemoncmpayuu:

Tabnuyet u cxemol: «CTpoeHue
bepmenTay.

Obopyodosanue: 000pyIOBaHUE IS
POBEICHUS HAOIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.
Jlabopamopnsle u npaxmuueckue
pabomut:

JlaGopartopnas pabota Ne 1. «M3yueHue
KaTaTUTUICCKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMujIa3bl WM
KaTanasbl)»

OOBsICHAT posib  (DEPMEHTOB B
(GYyHKUMOHUPOBAHUH )KUBBIX CHCTEM, B
IPOMBIIUIEHHOCTH, B MEJULMHE, B
IIOBCETHEBHOM KU3HU YEJIOBEKA
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3.4

YraeBoasl. JInnunaber

VYrneBonbl: MOHOCaXapu sl (TIIOKO3a,
pubo03a u 1e30Kkcupud03a), AUcaxapuibl
(caxapo3a, JaKTO3a) U MOJIMCaXapUIb
(KpaxmaJ, TJTMKOTeH, LEJUTI0I03a).
buonorndeckue GyHKIIHHA YTIEBOIOB.
B0%05070103 % TPUTIUIIEPUIBI,

dbocdonunuapl, CTepOUIbI.

IM'uppodunsHO-TUAPOGHOOHBIE CBOMCTBA.

buonornueckue pyHKIIUM JTUTIH]IOB.
CpaBHeHUE yTIIeBOJIOB, OCIIKOB U
JIMTIUJIOB KaK UCTOYHUKOB YHEPTUU.
Hemoncmpayuu:

Tabauywl u cxemwvi: «YTICBOIBIY,
«JInmaery.

Obopyoosanue.: 000PYyIOBaHHE

PackpeiBaTh coaepkaHu€ TEPMHUHOB H
MOHATUI: YTJIEBOAbBI, MOHOCAaXapuibl,

Aucaxapuabl, ITOJIHCaxapubl, I'IFOKO34,

pubo3a, nme3okcupubo3a,  caxaposa,
JIaKTO3a, MajbTO3a, LEJUTI0N03a
(kneTyaTka), Kpaxmaii, TJIMKOTEH;

JUTUIBI, TPUTITUIEPUABI (KUPBI, Macya),
dbochomunuabl, CTEPOUIHI.
XapakTepu3oBaTh YIJICBOABI, JIUITHJIBI
KaK KJacC OpPraHMYECKUX COCAMHCHHIM.
KnaccudumnupoBaTh yriieBOIbI U JTUTTHIbI
[0 CTPOCHUIO; TEPEUYUCIATh (YHKIUU
YTJI€BOJIOB | JIUTIHIOB.

CxemMaTH4YeCKH HU300pakaTb CTPOCHHE
MOJIEKYJT YTJI€BOIOB, JTUIHI0B

JUTSI TIPOBEJICHUST HAOTIOICHHIH,
VU3MEPEHUH, SKCIIEPUMEHTOB
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3.5

HyxnenHossie
KUCIOTEI. ATD

Hyxnennossie kucnoter: JJHK n PHK.
Hykneotuas — MOHOMEPBI
HYKJIIEMHOBBIX KHUCIOT. CTpoeHue u
¢ynxuuun JIHK. Crpoenue u pyHkmuu
PHK. AT®: cTtpoeHue u pyHKIIHM.
JHemoncmpayuu:

Ilopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun. Tabauywvl
U cxemol:

«Hyxknennosbsie kucnotsr; JJHK»,
«buocunte3 Oenka», «CTpoeHue
MoJieKysibl ATDy.

Obopyoosanue.: CBETOBOH MUKPOCKOTI,
MUKPOITpETapaThl

PackpbiBaTh cojiepkaHre TEPMUHOB U
HNOHATHI: JA€30KCUPUOOHYKIIEHHOBAs
kucnora ([AHK), pubonykienHoBas
KHUCJI0Ta (PHK),

MOJIMHYKJICOTUAHAA LICTIb

HYKJICOTHUA,

(HOJ'II/IHYKJ'ICOTI/II[), KOMINNIICMCHTAPHOCTD,

¢byukuun JJHK (xpanenue u mepemaua

HACJIEJICTBEHHOW WH(OpMaIK); BHUIBI

PHK (undopmanmonHas, TpancrnopTHasi,

pubocomanibHas); ajneHo3uHTpudochar

(ATOD), MaKpO3pruyecKas CBSI3b.

XapakTepu3upoBaTh

HYKJIICUHOBBIC

KHCJIOTBI KaK XUMHYCCKHC COCIUHCHUS U

HOCUTEIHN
uHpopMaIum.
OTtmedarh OCOOEHHOCTH  CTPOCHUS
MoJieKyn HykJIenHoBbIX kuciot (JHK,

PHK) u AT®.

CxeMaTn4eckd H300pakaTh CTPOCHHE
HYKJICOTHO0B, MOJICKYJT HYKJIEMHOBBIX
kucinot, AT®

HacJIeICTBEHHON

37



denepanbpHas padoyas nmporpamma | buonorus. 1011 kmaccer (6a30BbIN ypOBEHB)

3.6

Hctopusa u metoasl
W3y4YECHUSI KIIETKH.
Kierounas teopus

[uTonorus — Hayka O KIJETKE.
Knerounass teopuss — mnpumep
B3aMMOJICUCTBHS UJIel U (PaKTOB
B HAYYHOM IIO3HAHUH.

PackpeiBaTh copepKaHUEe TEPMUHOB U
IIOHATUM: KJICTKA, LATOJIOT U,
pPacKphIBaTh COJIEPIKAHUE ITOJIOKEHUN
KJIETOYHOU TEOPHUH.

MCTOI[BI N3Y4YCHH: KIICTKU.

JHemoncmpayuu:

Iopmpemur:

A. Jleenryk, P. I'yx, T. IlIBanH, M.
Inennen, K. basp, P. Bupxos.
Obopyodosanue: CBETOBOH MHUKPOCKOTI,
MUKPOIpENnapaThbl pPacTUTEbHBIX,
KUBOTHBIX U OaKTepHAJIbHBIX KJIETOK;
PUCYHKH  C MukpodoTorpabusMu
KJIETOK, IIOJIyYEHHbIE C IOMOIIbBIO
CBETOBOI'0 M 3JIEKTPOHHOTO MUKpPOCKOMa

Hepe‘lHCHHTB 151 XapaKTCPU30BaATH

OCHOBHBIE€ METO/IbI U3YUYEHHUS KIIETKHU:
(MpUrOTOBJICHUE CPE30B, OKpaIlMBaHUE,
MUKPOCKOITUPOBAHHUE,
HEeHTpU(yrupoBaHue, KyJIbTHBUPOBAHUE
KJIETOK U TKaHEeM)
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3.7

Knerka xak
LIeJIOCTHAs
JKUBast
CHCTEMA

Kinerka kak nenocrHas »KuBasi CUCTEMA.
OO0mue npu3HAKK KIETOK: 3aMKHYyTas
HapykHas MemOpaHa, moJiekysbl JJHK
KaK TEHETHYECKHM ammapar, CUCTeMa
cuHTe3a Oenka. Tumbl KIeTok:
YKapUOTUYECKAsl U MTPOKAPUOTHYECKASL.
OcobenHoctu CTpOEHUs
MPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUYECKON KIeTKU. OCHOBHBIE
OTJINYMUSL PACTUTENIBHOM, >KUBOTHOW U
rpuOHOM  KJIeTKU. [loBepXHOCTHBIC
CTPYKTYpbl —  KIETOYHAass CTEHKA,
TJIMKOKAJIUKC, UX (YHKIIHH.
[TnasmaTuyeckass MemOpaHa, ee CBOMCTBa
U QYHKIUH.

PackpeiBaTh cojpepkaHue TEPMHUHOB U
MOHATHH: KJICTKH  (dyKapHOTHYECKas,
MpPOKApUOTHYECKasi),  IUIa3MaTHYecKas
MeMmOpaHa (T1a3mManemMma), TIMKOKaIUKC,
TPAHCIIOPT BCIIICCTB (TTacCUBHBIH,
aKTUBHBIN), 3HAOUMUTO3  ((haromuTos,
MUAHOIIUTO3),  9K30ILIMTO3,  KIJIETOYHAas
CTeHKa, Hykjeowa. CpaBHUBATH MEXIY
coboi DYKAPUOTHICCKUE u
MPOKAPUOTUYECKUE KJICTKH; OTMEYaTh
CXOJICTBO U Pa3JInyus B CTPOSHUH KIIETOK
OakTepuii, IKUBOTHBIX, pacCTEHUU U
rpuboB
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Jemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

Tabnuyer u  cxemvri:  «CTpoeHue
JYKapUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOMN KIIETKWY, «CtpoeHnue
pactutenbHOM KineTku», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKN.

Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKPOITpETapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPUAITBHBIX KIETOK
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3.8

Crpoenne
3YKapUOTUYECKON
KJIETKH

[uTormazma u ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKHU:
OIIC, anmapar ['oJbIkH, JIM30COMBI.
[TonyaBTOHOMHBIE OPraHOUIBI KJIETKU:
MUTOXOHJIPUU, MJIACTU/IBI.
[IpoucxoxaeHne MUTOXOHAPUH U
nactui. Buael nactua.
HememOpanHbIe OpraHOUIbI KICTKU:
pubOCOMBI, KJIETOYHBII HEHTD,
LHEHTPUOJIU,PECHUYKH, KT'YTUKH.
DYHKINUHA OPTAaHOUIOB KIETKH.
Bxirouenwust.

S npo — perysaTOpHBIA HEHTP KIETKH.
Crtpoenue snpa: simepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMaTHH, SIPBIIIKO.

PackpbeIBaTh cojaepaHUE TEPMHHOB H
MOHATHH:  [HUTOIUIa3Ma,  OPTaHOW/IBI,
sHpomIasMarnueckas  cetb  (OIIC),
anmapat ['oabmKu, JTU30COMBI, BaKyoOJlb,
MUTOXOHJAPUH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIH
IEHTP (eHTpocoma), PECHUYKH,
KTYTUKH, BKIIIOUYCHHS, SJIPO, SACpHAs
o0oyIoUKa, Kapuoria3Ma, XPOMATHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHUE 3YKAPUOTHUECKOM
KJIETKA TI0 H300paKEeHHUSIM H Ha
MUKpOTIpenaparax; KIacCH(PUIUPOBATh
OpTraHOU/IbI
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XpomocoMbl. TpaHCIOPT BEMIECTB B
KJIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Illneitaen, K. bap,

P. Bupxos.
Tabnuyvr  u

cxemvl:  «CTpoeHHE

AYKapUOTUYECKOHN KIETKU», «CTpoeHue

KUBOTHOU  KJIIETKWY, «CtpoeHnue
pacTUTENbHON KIeTKn», «CTpoeHue
IPOKapHOTUYECKON KIETKU,

«CTpoeHHE sAIpa KICTKIY.
Obopyodosanue: CBETOBOM MHUKPOCKOII,
MUKpPOIIPETapaThl  PaCTUTCIBHBIX |
KUBOTHBIX KJICTOK.

Jlabopamopnusie u npakmuueckue
pabomut:

JlabopatopHast padota Ne 2. «U3yuenue
CTPOEHUS KIJIETOK PACTEHUM, ’KUBOTHBIX U
OaxTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpETapaTax M UX OIMHCAHKE)

B 3aBHUCHMOCTH OT OCOOEHHOCTEN HX
CTPOCHUSA (omHOMeMOpaHHbIE,
nByMeMOpaHHble, HeMeMOpaHHBIC);
byHKIIIHN

opraHounJia B KJICTKC.

OIHCHIBATH KaXKJ]0ro
XapakTepu30BaTh KIETOYHOE PO KaK
MECTO XpaHEeHUs, epeiayu (yABOCHHUE
XpPOMOCOM) U peasn3aiuu
(TpaHCKpUIIIMS ) HACIIEACTBEHHON
uH(pOPMAIIIH KIETKH.

[lepeuncnaTh U ONUCHIBATH KOMIIOHEHTHI
A1apa U ux QyHKIUY;

CxeMaTuyHO M300paxaTh CTPOCHUE
PaCTUTEIIBHON U )KUBOTHOU KJIETKH.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTa BEIICCTB B KJICTKE

Hroro yacoB mo teme 8

Tema 4. ’KuzHeaeaTeJbHOCTL KJICTKH
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4.1

OOMEH BEIECTB.
IImacTuueckui
oomen. dotocuHTES.
XEeMOCHHTE3

OOMeH BelecTB, WM METa0O0JIH3M.
Accummsinus (TIacTUYECKU 0OMEH)
U JTUCCUMWIAIMS  (SHEPTeTHUYECKUM
00MeH) — JIB€ CTOPOHBI €IMHOTO

PackpbIBaTh comepkaHiue TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB U
MpeBpalieHrue SHepruu (MeTaboIn3M),
ACCUMUJISIINS, TUTACTUYECKUIA OOMEH,
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npouecca Merabonusma. Poiib 3aK0OHOB
COXpaHEHHMS BEIEeCTBAa U DHEPTUU B
NOHUMaHUM MeTabou3Ma. TuIbl
oOMEHa BeIlleCTB: aBTOTPO(HBIN U
reteporpodHbiid. Poias hepMeHTOBR B
oOMEHeE BeIlleCTB U MPEeBpaIlleHUN
SHEpruu B Kietke. DOTOCHHTE3.
CaeToBas 1 TeMHOBast (pazbl
dotocunTesa. Peakiuu ¢potocunresa.
O} hHeKTUBHOCTH dboTocuHTE3A.
3Hauenue (porocuHTE3a IS )KU3HU Ha
3emne. BnusgHue ycnmoBuil cpenbl Ha

(bOTOCI/IHTGB Y CITOCOOBI MOBLIIIICHUS €T0

IPOYKTUBHOCTH y KYJIbTYPHBIX
pacTEeHUM.

XEMOCHHTES.

XeMOCUHTE3UpYIoNue  OaKTepuu.

3HaYeHUE XEMOCHHTE3a ISl KU3HU
Ha 3emiie. Jemoncmpayuu:
lopmpemuwi: K. A. Tumupsizes.
Tabnuywl u cxemvi: «XIJIOPOILIACTY,
«DOTOCHUHTE3)

JTUCCUMWISIIUS, SHEPTEeTUYECKU OOMEH,
dboTocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYUK
MIPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BBIABISATE TPUUMHHO-CIICICTBEHHBIE
CBSI3M MEX]y TIOTJIOIIEHUEM COJTHEUHOM
SHEPTHH XJIOPOYUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBATh UCXOJHBIE BELIECTBA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIINI CBETOBOM U
TEMHOBOM (pa3bl (POTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMlie
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4.2

DHEPreTUYeCKui
oOMeH

DOHepreTuueckuii OoOMEH B KIETKE.
PacuierieHne BemiecTB, BhIACICHUE U
aKKyMYyJIMPOBaHUE YHEPTHH B KIIETKE.
Dralbl 3HEPreTUYEeCKoro ooOMeHa.

I'mukonus. bpoxeHue u ero BUJBbI.

PackpsiBaTh conepkaHue TEPMHUHOB U
NOHATHI: DHEPreTUYecKuid  OOMEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHUCJIEHUE, KIIETOYHOE JbIXaHHE,
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Kucnoponnoe OKHCJIEHUE, WU
KJIETOUHOE JbIxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPpHeKTUBHOCTD
SHEPreTUYecKoro oOMeHa.
JHemoncmpayuu:

Tabauywl u cxemovi: « TUIIBI TUTAHUSY,
«MeTtabonuszm», «MUTOXOHAPUSIY,

«IHEpreTuYecKuii 0OMeH»

JTUCCUMUIIAIINS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IpeBpalleHHuEe SHEPTrUun (METaboIn3M)
KaK OJIHO UX CBOMCTB JKHUBOTO.
[Tepeuncnatb 0COOCHHOCTH
TUTACTUYECKOTO U DHEPTE€THYECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEKIY HUMH.

Paznuyate THIIBEI 0OMEHa BEIIECTB B
KJIETKE: aBTOTPOQHBIN U
reTepOTPOQHBI.

OnuceiBaTh 3Tambl HHEPreTUYECKOTO
oOMeHa (TOATOTOBUTEINIBHBIH,
OCCKHUCIIOPOJIHBIN, KHUCIOPOJIHBIN) U
CpaBHHMBAaTh HMX  MEXIy  COOOM.
XapakTepu30oBaTh PEaKIMU TIIMKOJIN3A,
OpO>KeHHs, KJIETOYHOTO  JIBIXaHUS;
BBISIBJIATh  MPUYMHHO-CJICICTBEHHBIE

CBSI3U MEXKY TJIMKOJIM30M, KIIETOYHBIM
JIIXaHUEM M CUHTE30M Mojekya ATO.

CpaBHUBaTH 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO M KUCJIOPOAHOTO
ATAToB
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4.3

buocunTes 0enka

Peaxuuu MaTpru4yHOro cCUHTE3A.
I'enetnueckas nndopmanus u JJTHK.
Peanuzanus TE€HETUYECKOU
uH(pOpMALINH B KJIETKE.

PackpeiBaTh conepxaHue TEPMUHOB
Y MOHSTHI: T'€H, TCHETUYCCKUN KO/I,
MAaTPUYHBIM CUHTE3, TPAHCKPUIILIUSA,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,

I'eHeTnueckuii KoJ1 ¥ €ro CBOMCTBA.
TpaHcKpunusl — MaTPUYHBIA CHHTE3
PHK. Tpaucasiiust — OuocunTe3 6enka.
Oranbel  TpaHchsanuu.  KoaupoBaHwue
amuHOKucaoT. Ponp  pubocom B
ouocunTe3e Oenka. Jemoncmpayuu:
Iopmpemuwr: H.K. Kosb11oB.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u QYHKIIMOHUPOBAHUE T'eHAY,
«CunTe3 6enkay, «Pemmmkamus JJTHK»,
«['eHeTHYECKUN KOI.

Obopyoosanue.: MOJICIN- allITAKAITAN
«Y nBoenne JIHK u TpaHCkpunuus»,
«buocuHTEe3 OeKa»

pubocoma, IIeHTpajbHas JorMa,
MOJIEKYJIsipHasi OMOJIOTHS.

OnpenensaTe CBOMCTBA T'€HETHYECKOTO
KoJla (TPUIUIETHOCTb, OJHO3HAYHOCTb,
BBIPOXKJICHHOCTb,
HETEePEeKPHIBAEMOCTh, HEMPEPHIBHOCTD).
OnuceiBaTh STaIlbl peanuzanuu
HACJIeICTBEHHON MH(OPMAIINH B KIETKE.
CpaBHMBaTh  peakUMH  MATPUYHOTO
cunte3a mosiekys PHK u Genka B kiteTke

YHUBEPCAJIbHOCTb,
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4.4 | HexsetouHsie 1 Heknerounsle (opmbl XKU3HU — BUPYCHl. | PackpbiBaTh copepxkaHue TEPMHHOB U
GopMmbI KM3HU — Uctopus otkpeitust BupycoB (. . | moHsTHIl: BUpYC, BUPYCOJOTHS, KATICUI,
BUPYCBI NBanoBckuit). OCOOCHHOCTH CTPOCHUS U | GakTepuodar, BUpYC HMMYHOAShHUIIUTA

KUSHECHHOTO [HicIa BUPYCOB. | yenopexa (BUY), OHKOr€HHbBIE BUPYCHI.
baktepuodaru. bonesHu  pacTeHui, Xa

paKkTepu30BaTh BUPYCHI KakK
)KHBOTHBIX W UYEJIOBCKA, BBI3LIBACMbBIC
BUpycamMu. Bupyc ummyHoneduiura HEKICTORHYIO (bopmy AKH3HH,
yenoseka (BUY) — BozOyautens CIT/Ia. ocoberHoCTH CTpOCHHA 1
OOGpaTHasi TpaHCKpHINIUsA, peBeprasa u | KU3HCACATEIBHOCTH BUPYCOB.
UHTErpasa. [Mpodunaktuka | OnKUChIBaTh KU3HEHHBINH LIUKJI BUPYCOB
pacrpocTpaHeHus BUPYCHBIX | UMMYHOZE(UIINTA YeJIOBEKA; pa3inyaTh
3a00JICBaHHMIA. Ha pucyHkax BTM ((Bupyc TabauHO

Mo3auKu), bakrepuodar, BUY.
Jlemoncmpayuu: OOGOCHOBBIBATH M COOTIOJIATH MEPHI
Ilopmpemuwi: 1. 1. UBaHOBCKUIA. NpOoPUIAKTHKNA  PaACIPOCTPAHCHUS
Tabauyvt u cxemvi: «Bupycs, BUPYCHBIX 3a00JIeBaHHI
«baktepuodarn»; «CTpoeHHE U (pecniupaTopHBIE,
»Ku3HeHHBIN ik Bupyca CIINa, JKEITYIOYHOKHIIIEYHbIC, KJIEIEBOU
OakTepuodaray. sHIIEDATUT,
Obopyoosanue: MOJICITb CTPYKTYPBI BUY-undexmms)
JAHK; marHuTHas MOJi€Ib-anmInKauys
«CTpoeHHE KICTKU
HTtoro gacos mo teme 6

Tema 5. Pa3MHoOkeHHe U HHIANBHUAYAJBbHOC PAa3BUTHE OPraHu3MoB
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5.1

JKV3HEHHBIA TUKIT
KIeTKu. Jlenenne
KJIETKU. MUTOo3

KneTouyHblil UK, WM KU3HEHHBIN IIUKII
kinetku. Matepdaza u MuUTO3.

[Ipornecchl, mpoTtekaroiye B uHTEpdase.
Penukanus — peakuusi MAaTpUYHOTO
cunres3a JJHK. CtpoeHue XxpoMocoM.

XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMMIOMIHBIN U TalIOWHbIN
XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[uTosornueckre OCHOBBI PA3MHOKEHUS
Y MHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. JleeHne KIEeTKU — MUTO3.
Cragun muto3a. Ilponeccsl,
IIPOUCXOALIME HA PAa3HBIX CTAIUAX
MUTO3a. bHOJIOrHYeCKHl CMBICII MUTO3A.
[IporpamMmmupyemasi ruO€esb KIETKH —
aronTo3.

PackpeiBaTh conpep:kaHue TEPMUHOB M
MOHSTUIN: KJIETOYHBIN ITUKIT, HHTEpda3a,
peayIUIMKalus, XpoMocoMa, KapuOTHII,
rarIOUJHbIN, JUTIIOUIHBIN
XpOMOCOMHBI  HabOp, XpOMATHU/IbI;
MUTO3 €ro cTtaauu: npodasza, metadasa,
anadasza, Tenodasa.

OnuceIBaTh )KM3HEHHBIN LUKJ KIJIETKU;
MEepPEUUCIIIiTh M XapaKTepu30BaTh
MEePUO/IbI KJIETOYHOT'O 1MKJIA,
CpaBHMBaTh WX  MEXay  coOoM.
OnuceiBaTh  CTPOEHHE  XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUMBAThH CTaIMM MUTO3A.

Pa3znuuaTe Ha MUKpoIpenapaTax
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Jlemoncmpayuu: W pUCYHKaxX CTaJud MHTO3a.
Tabnuyst u cxemol: «KIeTOUHBIH UK, | PACKPBIBATE OUOIIOTUYECKUI CMBICIT
«Pemwmkamus ~ JIHK»,  «Crpoenme | MHTO32

XpOMOCOMBI»,  «MHUTO3»; MarHuTHas
MoeNb-anIuInKaius «JlereHue KIeTKny;
mozens JIHK.

Obopydosanue: CBETOBOM MHUKPOCKON U
Mukporpenapat «KapuoknHes B KleTKax
KOpEIIKa JIyKay.

Jlabopamopnsle u npaxmuueckue
pabomut:

JlaGopartopnas pa6ota Ne 3.
«Habnroenne MuTO3a B KJIETKaX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOITperapaTax»
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5.2

Dopmbl
Pa3sMHOXECHUSA
OpraHu3MoOB

®opMBbI pa3MHOKEHHUST OPTaHU3MOB:
OecroJioe U MoJIOBOE.
Buas Oecrosioro Pa3MHOKEHMUS:
JIeJICHUEe HA/IBOE W MOYKOBAHUE OJHO- U

MHOTOKJIETOUHBIX, CIOpPOOOpa3oBaHue,

BEI€TATUBHOE pa3MHOXKEHHUE.
HckyccTBeHHOE KJIOHUpOBaHUE
OpPraHu3MOB, €r0 3HA4YE€HUE JUIs
CEJICKIINH.

[ToytoBOE pa3MHOXKEHHE, €TO OTINYUS OT
O€ecCI10JI0r0.

Hemoncmpayuu:

PackpsiBaTh coqepxkaHue TEPMUHOB
YU TIOHATHM: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKH (rameTsl),
ANUEKIIETKA, CIIEPMATO30MI, 3Ur0Ta,
JeJIieHue  HaJBOE,  IOYKOBAHUE,
CIIOPYJISIIUS, dbparmenTanus,
BEreTaTUBHOE pa3MHOXXEHHUE,
CEMEHHOE Pa3MHOKEHHE, OTIbUICHUE,
JIBOMHOE OTUIOJIOTBOPEHUE, TTOJIOBBIC
KeJNe3bl, CEMEHHUKH, SIUYHUKU,
OTUIOIOTBOPEHUE (HapyxxHoe,
BHYTPEHHEE).
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Tabnuyw u cxemul: «DopMmsbl
Pa3sMHOXKEHUS OPraHU3MOB», «JlBOWHOE

OIUIOIOTBOPEHUE y LBETKOBBIX
pacTeHuiny, «/lenenue KJIIETKH
OakTepuny, «BereraTuBHOE

Pa3MHOKCHHC paCTCHI/If/'I», ((CTpOCHI/Ie
ITOJIOBBIX KJICTOK»

XapakTepu3oBatb OCOOCHHOCTH U
3HayeHne Oecloloro W  IMOJIOBOTO
crioco00B  pa3MHOXKEHHs. BrinensaTsb

BHUbI OecIoJIoro PaSMHOKCHUA,

BBISIBJISATE B3aHUMOCBSI3U MEXTY
dbopMaMu 1 crIocod6aMu pa3MHOKEHUS,

1 UX OMOJIOTMYECKUM 3HAYEHUEM.
Bnagets mpuémMamMu BereTaTUBHOTO
Pa3MHOXCHUS KYJbTYPHBIX PAaCTCHUI
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KJICTKH:
STUIICKJICTKH, CTICPMATO30UIbI;, BBISBIISATH
0COOEHHOCTH

UX CTPOCHUSA

52



®denepanbHas padbouas mporpamma | buonorus. 10-11 kmaccsl (6a30BbIi YpOBEHB)

5.3

Merios

Meiio3. Cragum Meiiosza. IIpomeccsl,
IIPOUCXOAAIINE HA CTaIUIX MEH03a.
[loBenenne XpomMocoM B  MeHO3e.
Kpoccunrosep. buonornueckuii cMbici

Y 3HaUYCHUE MEW03a.

JHemoncmpayuu:

Tabnuyvt u cxemol.: «JleaeHUE KICTKUY,
«Meio3».

Obopyoosanue.: monens JJTHK;
MarHuTHas MOJEIb-alIINKALUs

((I[@JIGHI/IG KIICTKHN»

PackpriBaTh copep:kaHle TEPMUHOB U
TIOHSTHIM MEN03, KOHBIOT AU
XpOMOCOM, TIEPEKPECT (KPOCCHUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu3zoBaTh MEHW0O3 Kak Croco0
KJIETOYHOTO JICJICHUS; OMUChIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAIUM MeH03a
¥ MUTO3A.

Paznuuath Ha pUCYHKax CTaJIuU MEH03a;
pPacKpbhIBaTh OMOJIOTUUECKOE 3HAUCHHE
Meno3a
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5.4

O6pazoBanue u
Pa3BHUTHE ITOJIOBBIX
KIIETOK.

OmnonorBopeHne

I'ameTtorenes — mpouecc 00pa3oBaHUA
MIOJIOBBIX KJIETOK Yy )KMBOTHBIX. llosoBBIE
KEJNe3bl: CEMEHHUKM U  SAMYHUKHU.
OO6pazoBaHue U pa3BUTHE TOJOBBIX
KJIETOK — TaMeT  (CrnepmMaTo30M,
SUIIEKIIeTKa) — CIEPMATOr€HE3 U OOT€HE3.
OCc0OEHHOCTH CTpPOEHHUS SHUEKIETOK U
CIIEpMAaTO30U/10B.

OmnonorBopenue. [TapreHorenes.
Hemoncmpayuu:

Tabauywl u cxemol.: «IIpsmoe 1 HenpsMoe
pa3BuTHEY, «l"amerorenes y
MJIEKOMTUTAKOIIUX U YEJIOBEKaY.

Obopyoosanue: Monenb MeTadasHOM

XPOMOCOMBI, MUKPOCKOTI,
MUKpOTIpEnapaThbl «CniepmMaTo30u bl
MJICKOITUTAIOIIET O, «SlinekineTka
MJICKOITMTAIOIIETO.

Jlabopamopnbsie u npakmuueckue
paoombol:

Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

PackpsiBaTh comepkaHre TEPMUHOB U
MOHSTHN: TAMETOTE€HES3, CIIEPMATOTIEHES,
OOT€HE3, CIIEPMATO30HU/I, AKPOCOMa,
SANUEKIIETKA, TOJISIPHBIC TEbLIA.
XapakTepu3oBaTh 0COOEHHOCTH
raMETOr€HE3a Y JKUBOTHBIX U €0 CTaJUH;
MOJIOBBIC KJIETKH )KMBOTHBIX M OIMCHIBATH
MPOLIECC UX PA3BUTHSL.

CpaBHUBAThH CIIEpPMATOTEHE3 U OOTECHE3.
OnuchIBaTh OMJIO0TBOPEHHE,
OHOJOTHYECKOE 3HAUCHHE
OTLJIOIOTBOPEHHUS
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5.5 | UuauBHuayanbHOE NuauBuayanbHoe pazButue (OHTOreHe3). | PackpbiBaTh copepaHue TEPMHUHOB
pasBUTHE DMOPHOHAILHOE Pa3BUTHE Y MOHATUM: OHTOTEHE3, YMOPUOTEHE3,
OpraHu3MoB (5MGpHOreHes). DTambl HMGpHoHanbHOro 30T,  Jpobienue, OnactoMepsl,

Pa3BUTHUA Y ITIO3BOHOYHLIX JKUBOTHBIX:

MopyJa, 6yacTysa, 6J1acTolelb,
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npoOjeHue, racTpyisiuus, OpraHOTeHes.
[locTomOpuoHasibHOE pa3BUTHE. THUIIBI

NOCTAMOPUOHAIIBHOTO Pa3BUTHS: IPSIMOE,

He npsmoe (MuuuHOuyHOE). BrusHue
cpeabl Ha  pa3BUTHE  OPraHU3MOB;
(bakTopsl, CrocOOHBIC BBI3BIBATH

BPOXIACHHBIC YPOACTBA. Poct un pPa3BUTHUC

pacTEHHUIA. OHTOreHe3  LBETKOBOTO
pacTeHHsl: CTPOCHHME CEMEHH, CTaIUH
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemovl: «OCHOBHBIE CTAIUU
oHTOreHeza», «lIpsmoe u Hemnpsmoe
pa3BUTHEY, «JIBOMHOE OIIIOJOTBOPEHHUE
Yy UBETKOBBIX PACTEHUI

racrpyiia, Helpya, OpraHOTeHE3;
3apOJIBIIIIEBbIC  JIMCTKU:  DKTOJAEpMa,
Me30/IepMa, DHTOJIEPMA;

MOCTAIMOPUOHAIIBHOE PAa3BUTHE: TPSIMOE H
HemnpsiMoe (JIMYMHOYHOE); MeTamop(dos,
Meracropa, MHKPOCIIOpa, IBUIBIICBOE
3epHO, CIIEPMUU, 3aPOJIBIIICBBI MEIIOK,
JIBOITHOE OILIOJIOTBOPEHUE.

OmnpeaensaTs dTanbl SMOPUOHAIBHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npenaparax M OMUChIBAaTh MPOIIECCHI,
MPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPsSMOE U HENpSIMOe (JIMYMHOYHOE)
MOCTAMOPHOHAIIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHS C METAaMOP(HO30M;
OTPHUIATEIHPHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA

YCJIOBCKA.
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OnuceiBaTh NPOLIECC TBOMHOTO
OTIOJOTBOPEHHUS Y IIBETKOBBIX
pacTeHui
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HUToro uacoB o teme

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHU3MOB

6.1

['eneTuka — Hayka o
HACJIEICTBEHHOCTHU
Y U3MEHYUBOCTH

1

[Ipenmer u 3agauu resetuku. Pomb
IIUTOJIOTUU U SMOPHOJIOTUU B
CTAHOBJICHUM I'eHeTHUKH. Bkian
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B
pa3BUTHE TEHETUKU. MeTObI
FeHETUKU

(TUOPUIOJIOTUIECKHM,
IIUTOIeHETUYECKUH,
MOJICKYJISIPHOT€HETHIECKUM ).
OCHOBHEIE

T'CHCTUYCCKHUC  IIOHATHA.

I'enernueckas CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.
Hemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras,
H. . BaBunos, C. C. YeTBepHKOB,

H. B. Tumodeen-PecoBckuii.

Ob6opyoosarue.: MOJETb- aNTUTUKAIUS
«MOHOTHOpPUAHOE  CKPEIIMBaHUC,
repbapuii «['0OpoX MOCEBHO

PackpeiBaTh coJepKaHUE TEPMUHOB U
MOHSITUMN: T€H, TEHOM, T€HOTHI, ()EHOTHTI,
XPOMOCOMBI, aJUIeNIbHbIE TeHBI (aJIJIeNHn),
rOMO3UTI0Ta, rETEPO3UTOTA,
JIOMUHAHTHBIN MPU3HAK (ren),
pPEleCCUBHBIN mNpu3HaK (TeH), 4YHuCTas
JVHUS, THOPUIL.
[lepeuucnsatep U XapaKTEPU30BaATh
METOJIbl TE€HETUKU: THOPUIOIOT HUECKHM,
HUTOTE€HETUYECKHUIA,
MOJICKYJIAPHOT€HETUYECKUM;
JIOMUHAHTHBIE U PELIECCUBHBIE MTPU3HAKH
pAacCTEHUH U )KUBOTHBIX.

[Tonp30BaThCA FEHETUYECKOU
TEPMUHOJIOTUEH W  CUMBOJIMKOH
JUTS 3aIIUCU T€HOTUIMYECKUX CXEM
CKpEUIUBaHUS
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6.2

3aKOHOMEPHOCTH
HacJIeJOBaHMsI
MPU3HAKOB.

Monorubpuanoe
CKpeIlMBaHUE

3aKOHOMEPHOCTHU HACJIeI0BaHUS
MPU3HAKOB,  YCTAHOBJICHHBIC I.
Mengenem. Monorubpuanoe

CKpeIllMBaHUE. 3aKOH €JUHOo00pa3us
rudpuI0B niepBoro nokojeHus. [Ipasuio
JOMUHUPOBAHUs. 3aKOH pacUICIIEHUs
NPU3HAKOB. [ MIIOTE3a YUCTOTHI FaMeET.

Ilonnoe u HENoHOE AOMUHHUPOBAHNC.

PackpsiBaTh cofiepKaHUe TEPMUHOB U
MTOHATHIA: MOHOTHOPUJIHOE
CKpelIMBaHHUE, dbeHoTunuuecKue
IPYIIbI, THOPUIOJOTUYECKUN METOJ,
YUCThIC JIMHUU, TOMUHUPOBAHUE TCHOB
(mosHOE, HEMOJHOE), paclIeIUiCHHe B
MOTOMCTBE.

OnuceIBaTh MCTOOUKY ITPOBCACHUS

JHemoncmpayuu:

llopmpemuwr: I'. MeHuens.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE
CKpEILMBAHUE U €T0 HUTOT€HETUYECKAS
OCHOBa», «3aKOH pacUICIJICHUS U €ro
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:  MOACTU-ATTIINKAIINT
«MoHorubpugHOE CKpEIIIMBaHUE,
«HemnomHoe JIOMUHUPOBAHUEY,
repbapuii «['opoX MOCEBHOI

I'. MengeneM ONBITOB MO H3YyYEHHUIO
HACJIEJIOBAHUS OJTHOU Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh  comepkaHUE 3aKOHOB
eauHooOpasusi  THOPUIOB  IEPBOTO
MOKOJIEHWS M 3aKOHA PAacCIICTUJICHHUS.

OOBSICHATH TUIIOTC3Y YHCTOTHI I'aMCT.
3anuceIBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKpCIIMBaHUAA, 00BACHATH €ro
MHUTOJIOTHYCCKUEC OCHOBBI M PCHIATH
IFCHCTUYCCKUC 3aJa4n Ha

MOHOTHOpPHUIHOE CKpEIIUBaHUE
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6.3

HuruOpuaHoe
CKpEIIMBaHUE. 3aKOH
HE3aBUCUMOTO
HaCJe10BAHUS
MPU3HAKOB

JuruOpuaHoe CKpelmuBaHue. 3aKoH
HE3aBUCUMOTO HacJIeJJOBAHUs

IIPHU3HAKOB. L[I/ITOFGHGTI/I‘IGCKI/IG OCHOBBHI

I[I/IFI/I6pI/II[HOFO CKpCIIBaHMA.
AHaﬂH3prmmee CKpCHIINBAHUC.
Hcnons3oBaHue AHAJIIM3UPYIOUICTO
CKpPCIIUBAHUA JJIA OIIpCACIICHUA

TEHOTHUIIA OCOOM.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens. Tabauyst u
cxemvl: «JlurudpugHoe
CKpenuBanuey, «lluromornyeckue
OCHOBBI IUTUOPUIHOTO
CKpEIIUBAHUS.

Obopyoosanue: MOJIETb- aNTTAKAIUS

«JluruGpuaHOE CKpEITUBAHMECY

PackpeiBaTh copepxkaHue TEPMHUHOB U
MOHSATUN: JUTHOPUIHOE CKpeIMBaHUE,
AHAIM3UPYIOLIEE CKpELIUBaHUE.
OmuceiBate onbITel I'. Mengens  mo
W3YYEHHUIO HACIENOBaHUSA JBYX Iap

IMPU3HAKOB y ropoxa ITIOCCBHOTIO.

PackpsiBaTh CoZlepKaHUE 3aKOHA
HE3aBUCUMOTO HaCJIeI0BaHUs
IIPU3HAKOB. [IpuMeHsTh

MaTEeMaTHUYECKUIl pacyeT ¢ MOMOIIbIO
METOJIa IIEPEMHOKEHUSI BEPOATHOCTEN U
3aliCh C TMOMOIIBI0 (DEHOTUTTUYECKUX
paayKajIOB pPACILICIUICHUS IPU3HAKOB Y
MOTOMKOB 110 (D€HOTUIY U TEHOTHITY.

3anuchIBaTh CXEMbI JUTHOPHIHOTO

CKpEUIUBaHMUS, O0OBSICHATH ero
[UTOJIOTUYECKUE OCHOBBI W PpPEIIATh
IF€HETUYECKUE 3aJlaui Ha JUTHOPUIHOE
CKpElIMBaHUE
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6.4

CruensieHHoe
HaCJIEIOBAHHE
MIPU3HAKOB

CuenuieHHOE HaclleJOBaHUE TPU3HAKOB.
Pabora T. Moprana no cuernjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienue
CIETJIEHuS] TEHOB B  pe3yibTare
KPOCCHHIOBEpa. XpOMOCOMHAs TEOpUs
HACJIeICTBEHHOCTH.

['eneTnyeckue KapThl.
JHemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuybr u cxemvi: «Meio3y,
«I"eHeTHUECKUE KapThl PACTEHUH,
YKUBOTHBIX U YEJIOBEKaY,
«B3aumMoaeicTBrE aJIETbHBIX T€HOBY.
Obopyoosanue: MUKpoIpeniapaT
«/Ipo3odmiay (Hopma, MyTaruu OPMBI
KpPBUIbEB U OKPACKH TeJa), MUKPOCKOII,
Mozenb-anmunkanus «llepekpéct
XpOMOCOMY.

Jlabopamopnusie u npakmuueckue
paoombol:

Jlabopatopnas padota Ne 5.
«3yuenue pe3ysbTaToB
MOHOTHOPUTHOTO ¥ JTUTHOPUTHOTO
CKpEIIBaHUS

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUM: CLIETUICHHOE HACJIE0BaHUE
PU3HAKOB, PEKOMOMHAIUS T€HOB,
T€HETUYECKHUE KAPThI XPOMOCOM,
MOpraHu/a.

HaspiBaTh OCHOBHBIE TIOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HacaeacTBeHHocT 1. Moprana;
packpsIBaTh coqepkanue padotsr T.
Moprasa 1o cuenjieHHOMY
HACJICIOBAaHUIO T€HOB U IIPUYUHBI
HApyILIECHUs CLEIUIEHUS MEXIY T€HaAMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TPU
CIICTUICHHOM HaCJIEJI0OBAHUH, OOBSICHATh
MPUYMHBI peKOMOUHAIINY TE€HOB,
ONPEAEHATh YNACIIO IPYMIT CLETUICHUS
I'€HOB; pEUIaTh TEHETUYECKHE 3a/1a4M Ha
CLCIUICHHOE HACJIEI0BAaHUE
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y 1p030(HIIBI HA TOTOBBIX
MUKpOTIperapaTax»

6.5

I'enetuka mnomna.
HacnenoBanue
MPU3HAKOB,
CIETIJICHHBIX C ITOJIOM

['eneruka oJa. XpOMOCOMHOE
ompeAereHue 1noja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['oMoramMeTHbie U
reTeporaMeTHbIE OPraHU3MBbl.
HacnenoBaHue npru3HakoB, CIEIIICHHBIX
C oJIoM. /lemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H.N. BaBunos.

Tabauywl u cxemol: «I'eHETHKA T10JIaY,
«3aKOHOMEPHOCTHU HacJieI0BaHusl,
CLIETUIEHHOTO C TIoJioM», «KapuoTurbl
YeJI0BEKa U KUBOTHBIX)

PackpsiBaTh coaepkaHHE TEPMUHOB H

ITOHATUM: XPOMOCOMHBIN Habop,

AYTOCOMHEI, ITOJIOBBIC XPpOMOCOMEI,

TOMOTaMETHBIA II0JI, TE€TEPOTraMETHBIN
T0JI, CLEIUIEHHOE C IT0JIOM HaCJIeI0BaHUE
MIPU3HAKOB.

OOBSACHATD OUTOJIOTHYCCKHUE OCHOBBI
XPpOMOCOMHOI'O MCXaHHU3Ma OIIPCACICHUA
I10J1a y Pa3JINYHBIX OpraHu3MoOB.
CpaBHI/IBaTB 3dKOHOMCPHOCTHU
HaACJICAOBAaHUA IIPHU3HAKOB, CICIICHHBIX
N HC CHOCINVICHHBIX C IIOJIOM. Pemats
IFCHCTUYCCKHUC 3aJa4YMd HAa HACJIICIOBAHHC
COCINNICHHBIX C IIOJIOM IIPHU3HAKOB
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6.6

N3MEeHUYBOCTE.
HenacinencrBennasa
U3MEHYUBOCTH

N3menunBoCTh. BBl H3MEHUMBOCTH:
HCHACJICACTBCHHAS U HACJICACTBCHHAs.
Posns cpenbl B HEHACHEACTBEHHOU
W3MEHUYHMBOCTH. XapaKTepUCTHUKA
MOAU(DUKAIIMOHHONW  W3MEHYMBOCTH.
BapuanuoHnHbIi psg U BaprualuMOHHAA
kpuBas. Hopma peakiuu npusHaxa.
KonnyecTBeHHble M KayeCTBEHHBIC
NMPU3HAKK W HUX HOPMa PEAKIUH.

PackpsiBaTh coznepkaHne TEPMHUHOB U

TMOHSITHM HU3MCHYHUBOCTD,
HaCJICACTBCHHAaA HU3MCHYUBOCTD,
HCHACJICACTBCHHAA HU3MCHYUBOCTD,

MOI[I/I(i)I/IKaHI/IOHHaSI N3MCHYHUBOCTD,
BapHaHHOHHBIfI pan,
BapHallMOHHAA KpuBasi, IMPU3HAK,

BapHaHTa,

HOpMa pCaKiuu, KOJINYCCTBCHHBLIC H

Ka4CCTBCHHBIC IMPU3HAKU.

CBoiicTBa MOAUGUKAITMOHHON Knaccudunuponats BU/IBI
W3MEHYUBOCTH. W3MEHYUBOCTHU U BBISABIISATH UX
Jlemoncmpayuu: OHMOJIOTHYECKHE 0COOEHHOCTH.
Tabauywl u cxemvi: «Bugbl ITepeuncisaTh CBOUCTBA

U3MEHUMBOCTHY, «MoaudukanonHas
U3MEHUYUBOCTHY.

Jlabopamopnysie u npakmuueckue
pabomut:

Jlabopatopnas padota Ne 6. «13yuenue
MOIU(PUKATMOHHOM W3MEHYHUBOCTH,
MIOCTPOCHHE BAPUAIIMOHHOTO psAla |
BAPUALIMOHHOW KPUBOW»

MOAU(UKAITMOHHON HW3MEHYMBOCTH M
OOBSCHATH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
Paznmuuats
Ka4eCTBEHHBIE  IPU3HAKHU; CTPOUTH
BAPUALIMOHHBIN  PsAJl, BapHALIHOHHYIO
KPUBYIO, BBIYMCIIATH CPEIHEE 3HAYCHHE
MpU3HAKA

KOJIMYCCTBCHHBIC n
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6.7

HacnencrBennas
U3MEHYUBOCTH

HaCHeI[CTBeHHaH, WJIW TCHOTUIINYCCKAasA
HU3MCHYHNBOCTD. KomOunaTuBHas

U3MEHYUBOCTh. MeHo3 ¢ II0JIOBOU

IpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTH. MyrtanuonHas
U3MEHUYHBOCTb.

Knaccudukanms  myrauuii:  TeHHBIE,

XpPOMOCOMHBIE, TEHOMHBIE.
Yacrora 1 NpU4YMHBI MyTalUi.
MyTtarennbie  (pakTophbI. 3akoH
TOMOJIOTUYECKUX  PSAJIOB B
HACJIEICTBEHHOW M3MeHunBoCcTH H.
n. Basuiosa. Buesnepnas
HACJICICTBEHHOCTb U U3MEHUYHUBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBuiios.
Tabauyvl u cxemovl: «MyTarmoHHas

PackpeiBaTh conep:kaHue TEPMHHOB U

MMOHSATHH: HaCJICACTBCHHAs
U3MEHYUBOCTbD, KOMOWHATHUBHASI
U3MEHYUBOCTbD, MYTallMOHHAs
U3MEHYUBOCTD, MYTAaHT, MYTallHH:
T€HHBbIE, XPOMOCOMHBIE, TE€HOMHBIE;

MOJIUTIIION U, AHEYTUIOUIUS, MyTarcHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTDH;, (HOPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHUX pAlIOB B
HaclieacTBeHHOM m3MeHumBoctu H. .
BaBmiioBa u OOBSICHATL €r0 3HAYEHHE
JUTST OHOJIOTHH u CEJICKITUH.
KnaccupunupoBath MyTaluu: TEHHbBIC,
XPOMOCOMHBIE, TCHOMHBIE U TTPUBOJAUTH
MIPUMEPHI MYy TaIlHAM.

OOBSICHATH IMPUYMHBI BOBHUKHOBCHHUA
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U3MEHUYUBOCTBY.
Obopyodosanue: MHUKPOCKOTI,
MuKpomnpenapat «Jpo3zodpunay (Hopma,
MyTallMi (OPMBI KpPBUILEB U OKpacka
Teja); KOMHATHBIE PACTEHUSI C MECTPO
OKpAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopnas pa6ota Ne 7. «AHanu3
MyTalMi y Apo30(GUIbl Ha TOTOBBIX
MUKpOITperapaTax»

MyTalui, poiib (aKTOPOB-MYyTarcHOB.
CpaBHHMBaTh BUIBI MYTAIlUi; BBISBISATH
IIPUYUHBI HACJICICTBEHHOMN
U3MEHYMBOCTH, MCTOYHHKH MYTarcHOB
B OKpyXamwlei cpeae (KOCBEHHO).
XapakTepu3oBaTh BHESIZICPHYIO
HACJICJICTBEHHOCTh M H3MEHUNBOCTh
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6.8

I'ereTnka ueoBeka

I'eneruka uenoBeka. Kapnorun
YeJI0BEKA.

OCHOBHEIC METOABI TCHCTUKH YCJIOBCKA:

IreHEeaJOTrnUCCKHM, OJIU3HCIIOBEIMH,
IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETUUECKHUH.
CoBpeMeHHOe oTpe/ieNieHUe TeHOTHUTIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM YHUCJIE C
nomoiso I11[P-ananu3a.
HacnencrBennbie 3a001eBaHms
YyeJI0BeKa: FreHHbIe 00JIe3HH, 00JIe3HU C
HAaCJICCTBEHHOMN
MIPEPACIIONONKEHHOCTBIO,
XpoMOCcOMHBIe 0osie3Hn. CoMaTHYECKHE
Y T€HEepPATUBHbBIC MYTaIUU.

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUM: KAPUOTHUII YEJIOBEKA,
LIUTOr€HETUYECKUN METON,
FeHECAJIOrNYEeCKUN METO,
POJIOCIIOBHBIE, OJM3HEIIOBBIA METO/I,
HACJIeICTBEHHbIE OOJIC3HHU:
(MOHOTEHHbIE, C HACJIeICTBEHHON
IIPEAPACIION0KEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHMUE.

[TepeuunciaTb 0COOEHHOCTH H3yUSHUS
TCHETUKHU YeJIOBEKa; IPUBOIUTH
IpUMEpPHI HACJICICTBEHHBIX OO0JIe3HEH
YeJI0OBEKa, XapaKTePHU30BaTh METOIBI X
PO UIAKTHKN; 000CHOBBIBATH 3HAUCHUE
MEINKO-TeHETHIECKOTO
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CrtBosioBble KiIeTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
NpOPUIAKTUKHU U JICYCHUSI TEHETUYECKUX
Oone3Hel. MeauKko-reHeTHYeCcKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKON TEHETUKU B
MPEAOTBPAILCHUH U JICUCHUU
IreHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.
Hemoncmpayuu:

Tabruywr u cxemot, «HacnegoBanue
pesyc-dakropa», «['eHeTrka rpymn
KPOBUY.

Jlabopamopnusie u npakmuueckue
pabomut:

[Tpaktuueckas padora Ne 2.

«COCT&BH@HHGIIaHaHHSPOAOCHOBHHX
YCJIIOBCKaA»

KOHCYJIbTUPOBAHUS.
BbIsSBIIATE U CpaBHUBATH MEKIY COOOM
JOMUHAHTHBIE U PELECCUBHBIE IPU3HAKU
4eJIOBEKA.

CocTaBiaiaTh u
POJIOCTIOBHBIE YEJIOBEKA

AHAJIM3UPOBATH

HToro yacoB 1o teme

8

Tema 7. Ceslekuiusi OpraHu3MoB, OCHOBbI O0MOTEXHOJIOTHH
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7.1

Cenekuust Kak Hayka
U Tpolecc

Cenexuus Kak HayKa U Ipolecc.
3apoKIEHNE CEJIEKLIUU U JOMECTUKALUS.
Yuenne H. 1. BaBwioBa o0 wnesrpax
MHOrooOpa3zusi ¥ NPOUCXOXKIEHUS
KYJbTYPHBIX PACTCHHM.

LeHTpbl MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Copr, nopoza, mramm.

PackpsiBaTh conep:kaHUE TEPMUHOB
Y TIOHSATHM: CEJIEKLUs, COPT, OPOJa,
IITaMM, JIOMECTHUKAIUS, 15030
OJIOMAallIHMBAHUE, LEHTPBI
MHOT000pa3usi W MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHun u
J)KUBOTHBIX, rudbpuan3anys,
HCKYCCTBEHHBIN 0TOOD.

JHemoncmpayuu:

llopmpemwvr: H. W. DBaBunos.
Tabauyvt u cxemoi.: xapta «LleHTpbI
MHOT000pa3usi ¥ MPOUCXOKICHHUS
KYJIbTYPHBIX pacTeHun», «lloposbl
NOMAlIHUX KUBOTHBIX», «Copta
KYJIbTYPHBIX PACTEHHUIN.

Obopyoosanue: MYISDKH TIIOJIOB U
KOPHEIUIOAOB  JUKUX (GopM H
KyJIbTYPHBIX COPTOB  pacTCHUII;
repbapuii «CelbCKOX035HCTBEHHBIS
pacTeHUs»

Ha3piBaTh W CpaBHMBAaTh OCHOBHBIC
STambl pa3BUTHS cenekuuu. M3narate
yuenne H. U. BaBwioBa 0 neHtpax
MIPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUMH;
pa3inyaTth LIEHTPbl Ha KapTe MHpa,
CBA3BIBATH HMX MECTOMOJIOKEHUE c
oyaraMM BO3HMKHOBEHUS JpPEBHEHIINX
UBWJIN3AIHH.

CpaBHMBaTh copTa KyJIbTYpPHBIX

pacTeHHWi, TOPOAbl  JOMAIIHUX
JKUBOTHBIX W WX JHKHX MPEIKOB.
OueHuBaTh pOJb  CEJICKIIMHU B

o0ecrneYeHu PO I0BOJILCTBEHHOMN
0€30MacHOCTH YEJI0BEYECTBA
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7.2

MeTtoabl u
JNOCTVKECHUS
CEJICKLIUU PaCTCHUN
Y )KUBOTHBIX

CoBpeMeHHBIE  METOABl  CEJIEKIIHH.
Maccosbii 51 VHJVBUYJIbHBIN
OoTOOpbl B CEJIEKIIMH PACTEHUU U
KUBOTHBIX.

OneHka sKcTepbepa.

BJ'II/ISKOPOI[CTBGHHOG CKpCIINBAHUC —

uHOpuaAMHT. Yucras nuHus.
CxpelrBaHUe YUCTHIX JIMHUM.
I'eTeposuc, nnu rubpuaHas cuna.
HepoactBeHHOE CKpelMBaHuEe —
ayTOpUJIUHT. OTtnanénHas
ruopuIu3aIus u e€ yCIexu.

HckyccTBeHHBI MyTareHe3 M IMoJIydeHHe
MOJUTIIOUI0B. JIOCTHKEHUS CeIeKIIUn

PackpsiBaTh copepkaHue TEPMHHOB U
IIOHATUM: VICKYCCTBEHHBIN ot0op,
MaccoBbIi  OTOOp, MHIWBUIYaIbHBIN
0oTOOp, DJKCTEphEp, OJIM3KOPOJACTBEHHOE

CKpCUIMBAHUC, YUCTAA JIMHUA, TCTCPO3NUC,

HEPOJCTBEHHOE CKpeEllUBaHUE,
MCKYCCTBEHHBIN MyTareHes,
nonurionsibl.  CpaBHHBaTh  (OPMBI

HUCKYCCTBEHHOTOo oTOOpa (MaccoBOro u
WHIUBUIYaJILHOTO), BUIBI

rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJICHHOM), CIIOCOOBI  MOJYYCHHS
MMOJIUIUIONIOB.
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pacTeHUH, )KUBOTHBIX U
MUKPOOPTraHU3MOB.
Jemoncmpayuu:

Ilopmpemwvi: 1. B. Muuypun, 1. JI.
Kapneuenko, M. @. UBanos.
Tabnuyer u cxemovr: «OTHaneHHas
rubpuauzanus», «PaboTel akagemMuka
M. ®. HsanoBay, «llomummounmusy.
Obopydosanue: MyNSKU TUIOAOB H
KOPDHEIUIONOB  JUKUX  dopM |
KYJbTYPHBIX  COPTOB  pPAacTEHUH.
Jlabopamopnvie u npaxkmuyeckue
pabomut:

Okckypcusa  «OCHOBHbIE METOABI U
JOCTIDKEHUS CENEeKIIMM PACTeHUH U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHBI YYaCTOK  WJIH
TEIUIMYHOE XO35IUCTBO)

IIpuBoauTe  mpuUMEpPHl  NOCTWKCHUMU

CEJICKLIUU PACTEHUM U )KUBOTHBIX
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7.3 | buoTexHoyiorusi Kak 1 buorexnomnorus Kak otpacnb | PackpeiBaTh cojepikaHue TEPMUHOB U
oTpaciib NpOU3BOJCTBA. [ '€HHAasT  WMHXXEHEpUS. | MOHATUM: OUOTEXHOJIOTHUS, KJIETOYHAs
IIPOU3BOJICTBA Oranel co3nanusa pekomOuHanTHo JIHK | mHxkeHepusi, reHHas  HMHXKEHEpus,

U TpaHCTEHHBIX opraHu3moB. KiieTtounas | KJIOHUpOBaHUE, TpaHCTE€HHBIE
uHxeHepusa.  Kietounele  KyJabTyphl. | opranu3mbl, [MO  (reHeruuecku
MuUKpOKJIOHAIBHOE pa3sMHOXXEHUE | MOAU(DUIIMPOBAHHBIC OpTaHU3MBI).
pacTeHHUi. KnonupoBanue | XapakrepuzoBaTh OUOTEXHOJIOTHIO KaK
BBICOKOITPOTYKTUBHBIX OTpaciib MPOU3BOJICTBA, OCHOBHBIC
CEJTbCKOXO3IMCTBEHHBIX  OPraHW3MOB. | JOCTHKEHHUS OMOTEXHOJIOTUM B O0JACTH
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMBI. | MPOMBIILICHHOCTH, CEIBCKOT0 X035HUCTBA
I'MO - FCHETUYECKUA | U MEIULIUHBIL.
MOAU(PUITUPOBAHHBIE OPTaHU3MBI. [lepeyucnsaTe U XapakTepHu30BaTh
Memoncmpayuu: OCHOBHBIE METOJIBI U JOCTUKEHUS
Tabauyvr u cxemol: «OOBEKTHI OMOWHKEHEPHH.
onorexHojiornn», «Kmaerounsre OO6cyx)aTh SKOJIOTUYECKHE "
KYJIBTYPHI U KIIOHUPOBAHUEY, 3THYCCKHC ACIICKThI HCKOTOPBIX
«KOHCTPYMpOBaHUE U NIEPEHOC TEHOB, ucce10BaHuiI B obmacTn
XPOMOCOM OMOTEXHOJIOTUH (KJTOHMpPOBaHUS,
MCKYCCTBEHHOI'O  OIUTOJAOTBOPEHHS,
HaIIPaBJIEHHOT'0 U3MEHEHUS T€HOMAa U
CO3/JJaHUSI TPAHCTEHHBIX OPTaHU3MOB)

Nrtoro yacos no teme 3

PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOITPAMME
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11 KVIACC
HaumenoBaunue
Ne KomnuecTBo OCHOBHBIE BUIIBI NEATEILHOCTH
pa3aesioB U TEM [IporpammHoO€e coaepxxkanue
/1 4acoB oOy4Jaromuxcs
y4eOHOr0 mpeaMeTa

Tema 1. DBoJIOLIHOHHAA OUOJIOT U
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1.1

OBOJIIOIIUA U METOIBI
e€ U3ydeHus

[Tpenmoceuikn BO3HUKHOBECHUS
HBOJIIOIIMOHHON TEOPUH. DBOIIOIIMOHHAS
Teopus v e€ MecTo B Ononoruu. BiusHue
ABOJIIOIIMOHHONW TEOPHH HA Pa3BUTHE
OWMOJIOTHY U IPYTUX HaYK.
CBueTENBECTBA IBOJIOUH.
[TaneoHTONIOTMYECKHE:
IIOCJICIOBATEIIBHOCTD MOSIBJICHUS BUJIOB
B IaJCOHTOJIOTUYECKOW  JICTOTIHCH,
NIepPEeX0THbIC (DOPMBI.
buoreorpadudeckue: CXOJCTBO |
paznmuuue GayH U GJIOp MaTEPUKOB H
OCTPOBOB. OMOpHOIOTHYECKHE:
CXOJICTBA W  pasiauuus SMOPHUOHOB
pa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHUTEITHLHO-AHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIMMEHTapHBIE OPTaHbl, ATABU3MBI.

MosnekynspHO-OMOXUMHUYECKHE:
CXOJ/ICTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX

PackpsIBaTh conepkaHne TEPMUHOB U
MOHATUW: DBOJIOLMS, IEPEXOIHbIC
bopMbl, (PUIOTEHETHYECKUE PSIbI,

BUOBI-DHACMHUKH, BUJBI-PCIIUKTEI,

3aKOH  3apOJIBIIIEBOTO  CXOJICTBA,
OMOreHETUYCCKH I 3aKOH,
FOMOJIOTUYHBIE M aAHAJOTUYHBIC

OpraHbl, pPyJIUMEHTApHBIC OpTaHbI,
aTaBU3MBI.

[TepeuncnsaTh OCHOBHBIC 3Tallbl Pa3BUTHS
IBOJIIOLIMOHHON TEOPHH.
XapakTepu3oBaTh  CBUJCTEIHCTBA
IBOJIIOLIMHU:  TAJCOHTOJIOTUIECKUE,
ouoreorpaduyeckue,

AMOPHOJIOTHYECKHUE,
CpaBHUTEIIPHOAHATOMUYCCKHE,
MOJIEKYJISIPHOONOXUMHUIECKUE.
[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX (HOPM
OpPraHu3MoB, (UIOTEHETUIECKUX PSJIOB.

[TpuBoUTH POPMYIUPOBKH 3aKOHOB
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MEeTa0OJIMYECKUX MyTeH Y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunueit, X. b. Jlamapk,
Y. Hapsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkenb, ®. Mromnep.
Tabnuyer u cxemvi: «Pa3Butne
OpraHUYecKoro Mupa Ha 3emiiey,
penbedHbIe TAOIUIBI  «3apOABIIIN
MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: ouoreorpaduyeckas
Kapta MuUpa; Koyulekus — «DopMbl
COXPAaHHOCTH MCKOTIAEMbIX KUBOTHBIX U
pacTeHui»; BJIaJKHBIC MpenapaTsl
«Pa3Butne Hacekomoro», «Pa3Butue
JIATYIIKHA

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOIO
CX0AacCTBAa
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1.2

Hcropus pazButus
npeacTaBieHuil 00
HBOJIFOLIUU

OBomonmonHas teopus Y. /lapeuna.
[Ipennocsuiku BO3HUKHOBEHUS
napBuHu3Ma.  JIBwKymue — CuiIbl
JBOJIIOLMA  BUJIOB 110  [lapBuny

(M30BITOYHOE PA3MHOXKEHUE npu

OTPaHUYCHHOCTHU pecypcoB,
HeompeaenEHHasl W3MCHYHBOCTD,
o6oproda 3a CYILIECTBOBAHUE,

€CTECTBEHHBIN 0TOOD).

CunTeTnyeckas TCOPUA 3BOJTIOIHNHN

PackpeiBaTh cojiep:kaHue TEPMUHOB U
MOHSTHUM: CACTEMATHKA, €CTECTBCHHBIN
U HCKYCCTBEHHBIN oT0O0p.
XapaKkTepu3oBaTh OCHOBHBIE
ABOJIIOIIMOHHBIE WJICH, KOHICIMIUUA |
TEOPHUH; CPABHUBATH B3TJISA/Ibl HA BUJI U
somonuio K. JIlunnes, JK.b. Jlamapka,
Y. lapsuHa.

OIICHI/IBaTB BKJIazqg JIunues B pPa3BUTHUC
CHCTEMATHKHU U OOBICHITH MMPpUHOUIIBI
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(CT3) u e€ OCHOBHBIE TTOJ0KCHHUS.

Jemoncmpayuu:

llopmpemuwi: K. Jlunneinr, K. b. Jlamapk,
Y. lapBuH.

Tabauywvl u cxemol: «llomynsauumy,
«Kapra-cxema mapuipyTa myTeniecTBHs
Y. HapBuna», «®Dopmbl OOpbObI 32
CYLLIECTBOBAHUEY, «EcTecTBEeHHbBIN
otbop»,  «MHoroobOpa3ue  COpPTOB
pacteHuit», «MHoroo0Opa3zue MOpPoOA
KUBOTHBIX)

OuHapHOI HOMEHKJIATYPBI.
XapakTepu3oBaTb  COAEpPKAHUE U
3HAYCHUE 3BOJIIOIUOHHON KOHIIENIIUN

K. b. JlTamapka.

OueHuBaTh €CTECTBEHHO-HAy4YHBIE U
COLIMAIBHO- SKOHOMUYECKHUE
MPEANOCHUIKH BO3HUKHOBEHUS

ABOJOLMOHHON Teopun Y. JlapsBuHa.
PackpeiBaTh cozepkaHue IBOTOLUOHHON
TEOpUHU

Y. J[apBuHa; cpaBHUBATh

HEOIPEACIEHHYI0O U  ONPEAECIEHHYIO
U3MEHUYMBOCTh,  €CTECTBEHHBIM W
HUCKYCCTBEHHBIN 0TOOP, (hOPMBI OOPHOBI
3a CyIIECTBOBAHHE.

OnuceIBaTh MOJI0KEHUS CUHTETUYECKON
teopuu 3Bomtonuu (CTI) U oOBACHATH
e€ 3HaYeHUE I OMOJIOTUN
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1.3

Bun: kpurepuu u
CTPYKTYypa.
[Momynsums KakK
KaK JJIEMEHTapHas
€IMHHUIIA BHU1A

MukposBomonusa.  llomynsanmss  kak

CAHMHHIIA BUAA U DBOJIIOIIHUH.

Jemoncmpayuu:

Tabnuyer u cxemor: «llomynsmumy,
«MyTarnuoHHas U3MCHUYHBOCTB.
Obopyoosanue: MHUKPOCKOTI,

Mukpornpenapat «JIpozoduia» (Hopma,
MyTalui (OPMBI KPBUIBEB W OKPACKH
Tena), Mojenb-anruinkanus «llepekpéct
XPOMOCOMY.

PackpsiBaTh cojiepxkaHue TEPMUHOB U
MOHSATUNA:  MHUKPOAIBOIIOLMS,  BUI,
KpUTEpUU BHUJA, apeaj, MOMmyJIsius,
reHooH, MyTaluu, KOMOUHAIIMU
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CIUHUILY U
HEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boinensate kputepun Buja

(Mopdomoruueckuii, PU3MOTOTUUECKUH,

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padora Ne 1. «CpaBHeHue
BUJIOB 1o MOP(OJIOTHYECKOMY
KPUTEPUIO»

OMOXMMHYECKHI, Te€HETUUYCCKHUM,
AKOJIOTUYECKUH, reorpapudeckuii) u
MPUMEHSTh KPUTEPHUU I ONMCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISAIHNIO KaKk
CTPYKTYPHYIO €IMHUITY BUJA U
HBOJTIOITIH.

OnuchiBaTh MOMYJISIMIO O OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa
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1.4 | JIBmxkyiue CHUJIBI JIBxymiue cuibl (pakTopsl) SBOIIONMM | PackpbiBaTh cojiepKaHUe€ TEPMUHOB U
(3n1eMeHTapHbIC BUOB B mpupoie. MyTarmoHHbIH  TOHATHI: KOMOWHATUBHAS
(baKTOphI) IBOJIIOIUN npouece - KOMOMHATHBHAs | M3MCHYUBOCTH, MyTallMU, MyTallAOHHBI

VU3MEHUYUBOCTD. I10IMyIsLIMOHHBIE BOIHBI HPOHGCC’ HOMYAUHORHBIC - BOJHBL,
. Japeid TeHOB, U3OJSALUSI, MUTPAIHH.
M Apeii( reHoB. M30Ans 1 MMrpaius. XapakTepu3oBaTh 3JIEMEHTApHbIC
HAemoncmpayuu: (dakTOpbl  ABOJIOLMH: MYTAIlUOHHBIN
Tabauyvl u cxemol: «JIBUKYIIME CUITBI mporiecc, KOMOWHATUBHAS
SBOIFOLTANY U3MCHUYMBOCTD, ITONMYJIIIIMOHHBIC BOJIHBI,
npeiid TEeHOB, W30S, MUTPALUS.
YcraHaBnuBaTh

IIPUYMHHOCIIEICTBEHHBIE CBS3U MEXIY
MEXaHU3MOM M PE3YJbTaTOM JEHCTBUSA
JBUXKYIIUX CHUJI (371EMEHTapHBIX

(bakTOpOB) IBOIOIUU
1.5 | EcrecTBeHHbIli 0TOOD EcTtecTBeHHBIN 0TOOp — HampaBisroniuii| PackpeiBaTh cojiepkaHue TEPMHHOB U

1 ero Gopmbl

(baKTOp ABOIOLINH.

®dopMBI €CTECTBEHHOTO 0TOOpA.

MOHSTHN: €CTECTBEHHBIN 0TOOpP, OOpHOa
3a CyIIECTBOBAHHE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
otbop», «bopb0a 3a cyiecTBoBaHUE)

OmnwuceBaTh MEXaHU3M AercTBUA
€CTECTBEHHOTO 0TOOpAa.

XapakTepru3oBaTh (HOPMBI ECTECTBEHHOTO
oT0opa (IABUKYILUMA, CTAOUITU3UPYIOIIHH,
JTU3PYNTUBHBIN) U CPABHUBATH X MEXKIY
co00ii.

XapaktepuzoBatb  0OppOy 3a
CYIIICCTBOBAaHWE ¥ CpaBHHUBATh €&
BUBI (MEXKBUIOBAsI, BHYTPUBUIOBAS,
ooprba ¢ HEeOJIaronpusaTHBIMU
(dakTOpaMu BHEIIHEH cpelibl)
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1.6

PesynbTaTel
HBOJTIOLINU:
MPUCTIOCOOJIEHHOCTh
OpPTraHU3MOB U
BU1000pa3oBaHme

[IprcnocoONeHHOCTh  OpraHU3MOB
KaK pe3yJbTaT 3BoJitouuu. [Ipumepsl
PUCTIOCOOJICHUM Y OPTaHU3MOB.
ApomMopd03bl ¥ HaAHOATANTAIIH.
Bun u BugooGpaszoBanue.

Kpurepun Buga. OcHoBHbIE (HOPMBI
BUJI000pa3oBaHusi: reorpapuyeckoe,
9KOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuyel u cxemol:
«IIpucnocoOIeHHOCTh OPTaHU3MOB,
«["eorpaduueckoe Bu1006pa3oBaHue»,
«DKOJIOTUYECKOE BUI00OPAa30BAHUEY.

Obopyoosanue: KOIICKIUS
«IIpumepsbl 3aUTHBIX
IIPUCITIOCOOJICHUH Y KUBOTHBIX»,

PackpriBaTh comepkaHWe TEPMHHOB U
MOHSITHIA: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIICTBEHHAS u
npeaocTeperaomnias OKpacka,
MacCKHPOBKa, BU/1000pa30BaHMUE.
OnuchiBaTh MEXaHW3M BO3HUKHOBEHUS
pUCTIOCOOICHUH y OpraHU3MOB.
BBISBISTH 110 M300paKEHUSIM, Ha JKHUBBIX
1 GUKCHPOBAHHBIX Tperaparax mpuMepbl

PUCTIOCOOJIEHHOCTH pacTeHui u
’KUBOTHBIX K YCJIIOBUSIM CPEJIbl OOUTaHU,
JTIOKa3bIBaTh OTHOCHUTEBHYIO
11e1eco00pa3HOCTh PUCTIOCOOJICHUIA.
XapakTepu3oBaTh CIIOCOOBI u
MEXaHU3MBI BUI000pa30BaHUs;

OIINCBIBATb U CPABHUBATb OCHOBHBLIC

80



®denepanbHas padbouas mporpamma | buonorus. 10-11 kmaccsl (6a30BbIi YpOBEHB)

KOJIJICKITUST HACEKOMBIX C Pa3IMYHBIMU
TUNIAMU OKpPAaCKW; HA0oOp IUIOJOB H
CEMSTH.

Jlabopamopnusie u npakmuueckue
paoombul:

JlaGoparopnas pabota Ne 2. «Onucanue
IPUCTIOCOOJIGHHOCTH OpTraHu3Ma H ee
OTHOCHTEIIBHOTO XapaKTepay

(hOpPMBI KOJIOTHYECKOTO U
reorpauuecKkoro BUa1000pa30BaHUs

1.7

HaHpaBHGHI/IH " IIyTHU
MAaKpO3BOJIOIIHNH

MakposBosronus.

dopMbl IBONTIONIUN: PUTIETHIECKAS,
JMBEpPreHTHAas, KOHBEpIreHTHasl,
napauienbHas.  HeoOparumocTs
sBotonnu. IIpoucxoxxaeHne  oOT
HECICIIMAIM3UPOBAHHBIX TMPEJIKOB.
[Iporpeccupyromas crienyanu3aus.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBeploB.
Tabnuyel u cxemovl: «K ApoMophO3bI»,
«Monoamanramuny, «O0mas
JereHepanus.

Obopyoosanue: Monenb «OCHOBHBIC
HaIIpaBJICHUS ABOIONHAMNY; 00bEMHAs

PackpwiBaTh cojepkaHue TEPMUHOB H
ITOHSATHM: MAaKpOdBOJIIOL U,
¢durorenes, OMOJIOrHYECKU Tporpecc
" perpecc, apoMopdo3,
uanoaanTanys, oomas JereHeparus,
aZanTUBHAS paavalusl.
Xapaktepu3oBaTh (DOPMBI SBOITIOIUH.
BrisBisaTe apoMopdo3sl 1
UaMoaJanTaluy y pacTeHUN U
YKUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUI TPOTpecc U
OmoJIOTHYeCKU perpecc, apoMopdo3s,
UIM0aJaNTaIldI0 ¥ OOITYIO

JIeTCHEPAIIHIO.
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Mozenb «CTpoeHne TOJI0BHOTO MO3ra
MO3BOHOYHBIX)

BpIsSBAATH B3aUMOCBA3U MEXKIY Iy TAMU
M HalpaBJICHUAMHU HBOJIOLHUU y
PACTEHUM U JKUBOTHBIX

Hroro yacoB mo teme 9

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HM HA 3eMJie
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2.1

Hcrtopus xu3Hu Ha
3eMJie 1 METOJIbI €&
W3y4CHUS.
I'unoresnl
MPOUCXOXKACHUS
’KU3HU Ha 3eMiie

JloHayuyHbIE TpECTABICHHUS 0
3apoKaeHuu  Ku3HU.  HayuHble
TUIIOTE3bl BOBHUKHOBEHHMS )KU3HU Ha
3emiie: abMoOreHe3 v MaHCIepMHUs.
XUMHUYECKast 3BOJTIOIIHUS.
AOUOTEHHBIN CHHTE3 OpPraHWYECKUX
BEIIIECCTB u3 HEOPraHUYECKHUX.
DKCIMEPUMEHTAIBHOE MOITBEPKICHUE
XUMHUYECKOU IBOJIIOIINH.

Hauvanpabie 3Tambl  OMONOTHYECKOMH
sposoruu.  ['mmoreza PHK-  wmwpa.
dopMHupoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBEHHE MPOTOKJIETKH.
IlepBbie KIETKM W HUX DBOJIOLMS.
@opMUPOBAHME  OCHOBHBIX  TPYMI
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

llopmpemur:

®. Penm, JI. ITactep, C. Mumnep,

A. W. Onapum, I'. FOpu.

Tabnuyst u cxemol: «BO3BHUKHOBEHUE

CoaHEYHOM CHCTEMBIY,

PackppiBaTh coaep:kaHHE TEPMHHOB U
NOHATHI: KpealuoHu3M, aOHuoreHes,
BUTAJIM3M,  TAHCIEpMHS,  OHOMO33,
KoalepBaThl, MPOOUOHTHI, CAMOUOTEHES3.
XapakTepu3oBaTh METOJbI HM3yYeHUS

HCTOPUYICCKOTO nponuIoro 3emin.

Hepe‘II/ICJ'ISITB OCHOBHBIC OTallbl
XUMHYECKOU )41 OMOJIOTHYECKOM
SBOJJIFOIIHH.

W3narate conepkaHue TUIIOTE3 U TEOPUi
BO3HUKHOBEHUSI JKW3HM Ha  3emJe
(kpeanmoHu3Mma, CaMOITPOU3BOJIBLHOIO
3apOKICHUS (CIIOHTaHHOT0),
nancnepmuu, runore3sl  PHK-mupa).
OnuceiBath 3kcniepuMenTsl C. Muepa
u I'. FOpu no nonydyeHnto OpraHuuYecKux
BEIIECTB U3 HEOPraHUYECKHX NYTEM
aOMOTeHHOTO CHTE3a
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«Pa3BuTHe OpraHMYECKOro Mupay,
«PacturenpHas kineTkay, « KuBoTHas
KJIETKA, «IIpokapuornueckas
KJIETKa»
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2.2

OCHOBHBIE ATAIIbI
SBOJIIOINHI
OpraHUYeCKOro Mupa
Ha 3emiie, pa3BUTHE
YKU3HM TI0 dpaM U
nepuoaam

PazButune xxu3Hu Ha 3eMiie 1O 3paM U
nepuogam. Karapxeil. Apxeiickas u
npoTepo3orckas 3psbl. [laneo3oiickas
9pa u e€ mepuoabl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUITYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKHM.

Me3so3o0iickas 3pa U €€ nepuosl:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaitno3oiickas spa u €€ nepuoibl:
11aJ€0r€HOBbIN, HEOTCHOBBIN,
AHTPOITOT'€HOBBIM.

XapakTepucTuKa KiimMmara u
re0JIOTHYECKUX IPOLIECCOB.
OCHOBHBIE 3Tallbl HBOIOLHUH
PACTUTENBHOIO U )KUBOTHOTO MUPA.
Apomopdo3bl Y pacTEHUN U
KUBOTHBIX. [IosiBIIeHUE, pacuBeT u
BBIMUPAHUE TPYII KUBBIX

OpTraHU3MOB.
Hemoncmpayuu:

Tabnuyvst u  cxemwvl:  «Pa3Butne
OPraHUYECKOro MHPaY,
F€OXPOHOJIOTUYECKAs Ta0JINIIA;

PackpeiBaTh cogepkaHue TEPMUHOB
Y MIOHATHUM: D0H, 3pa, EPUO],
apoMoph03bl, UaUOAJANTAllUU. 3HATh
MIOCJIEI0BATEIBHOCTh JOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dhanepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, NIAJICO30UCKas,
M€E3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOpUNCKUIA, OPJIOBUKCKHUH,
CUJIyPUNCKUH, I€BOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKUHN, MEJIOBOM,
ITaJICOT€HOBBIM U HEOT'€HOBBI,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIC
COOBITHSI B pa3BUTHH OPraHUYECKOTO
MHpa I0 3paM | Iepruoaam
T'COJIOTHYCCKON HCTOPUH; ITATIBI
Pa3BUTHS PACTUTEIBHOTO H
’KUBOTHOTO MHpa. BeiienuTh
TJIaBHBIC apOMOP(H 036l PACTEHUH U
KUBOTHBIX. CpaBHUBATh MEKTY
co0oil mpeacTaBuTEICH
CHUCTEMAaTHYCCKUX TPYIIIT
OpPraHW3MOB, BBISIBIIITh Y€PThI

86



®denepanbHas padbouas nporpamma | buonorus. 10-11 knaccst (6a30BbIil YpOBEHB)

KoJuleKuuss  «@POpMbl  COXPAaHHOCTH YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH

HCKOIIA€MBbIX KUBOTHBIX U PACTCHUIN».
Jlabopamopnusie u npakmuueckue
paoombul:

K YCJIOBUAM KHU3HU
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[Ipaktuueckas padota Ne 1. «3yuyenue
UCKOIIAEMBIX OCTaTKOB pAaCTEHHU W
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOTro
Mupa Ha 3emuie» (B
€CTECTBCHHOHAYYHBIN 5810
KpaeBeTYeCKuil My3ei)

2.3

CoBpemenHas
cucrema

OpraHn4YCCKOIro Mupa

Cucrema OpPraHu4YcCKOro Mupa Kak
OTPAKCHUC SBOJIFOIINH. OcCHOBHEIC
CUCTEMATUYICCKUC I'PYIIIIBI OPTaAaHNU3MOB.

Hemoncmpayuu:

Tabnuyer u  cxemvl: «CoBpeMeHHas

CUCTEMA OPIraHUYICCKOI0O MUpPa»

PaCKpLIBaTL COACPIKAaHUC TCPMHHOB U
TTOHSITHUM CUCTCMATHUKA, HCKYCCTBCHHAA 1N
CCTCCTBCHHAA KJIaCCI/I(I)I/IKaIII/I}I, 6I/IHapHaSI
HOMCHKIJIATYpa, IMPUHIUAII
HCPAPXUIHOCTH.

XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYeCcKOro MUpa
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2.4

DBOTIOLNSA YEJIOBEKA
(a"nTpomoreHes)

DBOJIIOLMS YEJIOBEKA. AHTPOIOJIOTUS
KaK HayKa. Pa3BuTue NpencTaBiIeHui o
MPOUCXOXKJAEHUHU YeIOoBeKa. MeToasl
M3ydeHus: aHTponorenesa. CxoAcTea u
pa3nuyus YeJI0BEKa U )KUBOTHBIX.
CucTeMaTH4YeCKOE MOJI0KEHUE YEIIOBEKA.
JHemoncmpayuu:

Iopmpemuwi: Y. Jlapsun. Tabauywvl

u cxemvl: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS
YeJioBeKa M YeJI0BeKOOOpa3HbIX
00e3bsHY.

Obopyoosanue: CJICTIKH WIn
N300pakeHUs KAMEHHBIX OpYy I

PackpsiBaTh conep:kaHue TEPMHUHOB U
ITOHATUM: AHTPOIIOJIOT U,
AHTPOIIOT€HE3, YEJIOBEK  pPa3yMHBIN
(Homo sapiens), mnpsAMOXOXkACHUE,
BTOpasi CUTHAJIbHAsI CUCTEMA.
[lepeuncnsaTe 3aaa4u aHTPOIIOJIOTUH,
ATaIbl CTAHOBJIEHUS U PAa3BUTHS
MPEACTABICHUN O TPOUCXOKIECHUN
YyesioBeKa.

N3naratb  OCHOBHBIE  MOJOXKEHUS
teopun Y. JlapBuHa, KpPUTHYECKU
OLICHMBATh HEHAYYHYIO HH(POPMALIHIO
O TMPOMCXOXIEHUU YeJIOBEKa. 3HaTh
CUCTEMATHYECKOE TOJIOKEHNE

NIEPBOOBITHOTO YEJIOBEKA: KaMHHUOIICPHI,
pyOuna, ckpebia

Buga Homo sapiens, epeunciisTh ero
MOP(}OJIOro-aHaTOMHYECKHUE TPU3HAKU
pa3HOro ypoBHS (THII, KJIacc, OTpsia H
zp.).

YCTaHaBHHBaTB YCPThI cxXoacTBa J5!
paBJ’IHIII/Iﬁ YCJIIOBCKA u KNBOTHBIX.

OOBICHAT, M OLIEHUBATHL 3HAUYECHHE
Hay4YHBIX 3HAaHUH O TMPOUCXOXKICHUU
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YeJIOBeKa JUI MOHUMAaHUs MECTa M POJIH
4eJI0BeKa B IPUPOJIC
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2.5

JIBmKy1ne Cuibl

(pakropsr)
aHTPOIIOreHe3a

JBrxyniue CHJIBI (pakropsrl)

AHTPOIIOreHE3a. Hacnencrennas
U3MEHUYUBOCTb U €CTECTBEHHBIN 0TOOP.
OOG11eCcTBEHHBIH o0pas3
opyaui TpyAa,
MBIIUIEHUE, peub. /lemoncmpayuu:

JKU3HH,
U3rOTOBJIEHUE
Tabnuyet u  cxemvi:  «CpaBHEHUE
AHATOMHYCCKHMX YePT CTPOCHUS YEJIOBEKA
u YeJI0BEKOOOPa3HBIX 00€e3bsIHY,

«OCHOBHBIE MECTa MaJICOHTOJIOTHUYECKUX

HAXOJ0K IPEJIKOB COBPEMEHHOT0
YeJI0BEKa.

OO6opylioBaHUE: MYJISIKH
«IIpoucxoxaeHue YeJioBeKa

(MasI€OHTOIOTUUECKHUE HAXOIKH )»

PackpbiBaTh conep:kaHre TEPMUHOB U
NOHATHI: (HaKTOpPhl AHTPOIOTEeHE3a,
IpPyNIOBOE COTPYJHUYECTBO, pEYb,
OpyJuiiHast NesTeNbHOCTb,
MOJIUMOP(PU3M.

XapakTepu30BaTh JBUKYIIHE CUITBI
(dakTophI) aHTPONOTEHE3A:
OMOJOTHYECKHE H  COIMAJIbHBIC,
CpaBHHMBATh UX MEKIY COOOM
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2.6

OCHOBHEBIE CTagnuu
SBOJIIOIIAH YEI0BEKA

OCHOBHBIC CTaJIMU ¥ BETBH DBOJIIOINHU
YEeJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMelnbl, YenoBek MNpsIMOXOAALINN,
YemoBek HeaHIepTaIbCKUN, YenoBek

pa3syMHBII  COBPEMEHHOIO  THIIA.
Haxonkn  HckonmaeMbIX — OCTAHKOB,
BpeMsi  CylIeCTBOBaHUS,  00JacThb

pacnpocTpaHeHusi, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPY/IUS.
Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE MecCTa
NaJICOHTOJOTUYECKUX HAXOJO0K MPEIKOB
COBPEMEHHOI'0 YEJI0BEKaY,

«/lpeBHEWIIME  JTOON, «/IpeBHue
moan», «IlepBble COBpEMEHHBIE JTHON.

OO0opylioBaHUE: MYIISIKH

«IIpoucxoxneHne dvenoBeka» (OIOCTHI
aBCTpaJIONUTEKA, MATEKaHTpoOIa,
HeaHJiepTaiblia, KpPOMaHbOHIIA);
CIETIKU WM HW300paKeHUs] KaMEHHBIX
opynuii  TIEpBOOBITHOTO  YEJIOBEKA:
KaMHHYOTITIIEPHI, pyOmIa, ckpedia

PackpeiBaTh conepkanue TEPMUHOB U
TOHATUN: aBCTPAJIOINHUTEK, YEIOBEK
YMEIIbIM, YEJIOBEK NPAMOXOMISIINM,
HEaHJIepTaJELL, KpPOMaHbOHEI,
HCOJIMTUYCCKAas peBOIOLHS,
nepBOOBITHOE UCKYCCTBO.

XapakTepru3oBaTh U CPAaBHUBATb MEXKIY
cOOOM OCHOBHBIE CTaJUU DBOJIIOIUH
YEJIOBEKA: XPOHOJIOTUYECKUU BO3pacT,
apeai pacpoCTpaHEeHus, 00BEM
TOJIOBHOTO MoO3ra, o0pa3 J>KH3HU W

opyaus Tpyaa
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2.7 | YenmoBeueckue pachl 1 Uenoseueckue  pacel.  OCHOBHBIE PackpeiBaTh copepxkaHHE TEPMUHOB
u MIPUPOIHBIE OOJIbIINE pachl: €BpOICOUTHAS M TOHSTUM: pachl, PpPACOTCHE3,
aJanTanyy 4eJI0BeKa (eBpasuiickas), HErpo- COIIMAJIITAPBUHU3M, pacusm,
aBcTpajoujHasi  (9KBaTOpUajbHas), MeTucaumsi.  XapakTepu3oBaTb U
MOHTOJIONTHAS (a3marcko- CpaBHUBATH Mpe/ICTaBUTEIICH
aMepuKaHCKasi). YeJI0BEYECKHUX pac,
UepThl MPUCTIOCOOJIGHHOCTH | paCKpbIBaTh TMPUYUHBI U MEXaHU3MBbI
MPEJCTABUTENICH YETOBEUECKUX pac K | pacOreHe3a, MEepeyucliaTb W NPUBOAUTH
YCJIIOBUSIM CYIIECTBOBaHUS. EAWHCTBO | mpuUMephl MPUCIOCOOJEHHOCTH YeIOBEKa
YeJIOBEYCCKUX pac. Kputuka |k YCIOBUSIM Cpenpl, IpUMEPbI
COILMAJIBHOTO JIAPBUHU3MA U pacu3Ma. MIPUCTIOCOOUTENIPHOTO 3HAYCHHS PACOBBIX
Jemoncmpayuu: MIPU3HAKOB.
Tabauywl u cxemwi: «YenoBeueckue Jloka3plBaTh €AWHCTBO BHJa Homo
pacb» sapiens, Hay4YHYI0 HECOCTOSTEIBbHOCTH
pAaCOBBIX TEOpUM, UAECH COLMAIBHOTO
JIapBUHU3MA U pacu3ma
Hroro yacos o TeMe 9

Tema 3. Opranusmbl 4 OKpyKawIIas cpena
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3.1 | Okonorus kak Hayka DKOJIOTUS KaK HayKa. 3a/1aud U pas3aensl | PackpeiBaTh copep:kaHue TEPMUHOB U
9KOJIOTUH. MOHSATUIA: DKOJIOTHS, IIOJIEBBIE
MeTo1bl 5KOJIOTUYECKUX UCCIEOBAaHUN. | HAOMIOACHMS, AKCIEPUMEHTHI,
DKOJIOTHYeCKOe MHPOBO33PEHUE | MOHUTOPHUHI  OKPYXKAKOLIEH  Cpensl,
COBPEMEHHOI0 YeJoBeKa. | MOACIUPOBAHMUE, JKOJIOTUYECKOE
emoncmpayuu: MUPOBO33PECHHUE.
TIlopmpemuwi: A. I'ymboabaT, K. IlepeunciaThy 3amadyd  JKOJIOTUM, €€
@. Pyube, . [ekKels. pa3zienibl U CBA3U C APYTMMH HayKaMHU.
Tabnuyer u cxemwr: xapta «llpuponnbie XapaKTepu30BaTh . MCTOZBL
30HEI 3eMIIIY HKOJIOTUYECKUX UCCIEA0BAHUN

3.2 | Cpeasl oOuTaHus u Cpenbl 0OMTaHUs OPraHU3MOB: BOJIHas, | PackphiBaTh copepaHue TEPMHUHOB

IKOJIOTUYECKHE
(bakTophI

HAa3CMHO-BO3ylITHAA,

BHYTpH-
DKonoruyeckue QPakTopsol.

ITOYBCHHAI,

OpraHU3MCHHaA.

Kiraccuduxanuys 3K0J10ru4ecKux

U TOHATHI: cpema  OOUTaHMS,
IKOJIOTUICCKUE (dakTopsI,
OMOJIOTHYECKUT OTITUMYM,

OTPaHUYMBAIOIIAN (JIIMUTUPYIOIIUIA)
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(dakTopoB: abuoTHYECcKue, OMoTHUYECKUE 1| (haKTop.

aHTPOTIOTCHHBIE. XapakTepu3oBaTh yCIIOBUS cpen
JIeCTBHE SKOJIOTHYECKUX obuTaHHs OpraHU3MOB,
KJIacCHPUIMPOBATh M XapaKTEPHU30BaTh

(GhaKkTOpOB HA OPraHU3MBI.
9KOJIOTHYECKUE (aKTOPhI: A0MOTHUYECKHE,

Hemoncmpayuu:
OMOTHUYECKHUE u AQHTPOTIOTCHHEIE.
Tabnuye! u cxemer: «Cpenpl odnTanms OnuceiBaTh JACHCTBHE DKOJOTHYCCKHX
OpTaHusMOB» dbakTopoB Ha OpraHUu3MBbl.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUS u KU3HEACATCIHOCTH
pacTeHW M KUBOTHBIX pa3HBIX CpeJ
oOuTaHUS
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3.3

AOunoTuueckue
(dakTopbl

Abuotnueckue (bakTophl: CBET,

TeMneparypa, BJIQKHOCTb.
doronepuoausm.lIpucnocobnenus
OpPraHu3MOB K JCHUCTBUIO a0UOTUYECKUX
dakTopoB. buosornueckue puTMBI.
JHemoncmpayuu:

Tabauywvl u cxemor: «DoTONIEPUOTUZMY.
Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas padota Ne 3.
«Mopdomoruueckue OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS».
JlaGoparopnas padota Ne 4. «Bnusinue

CBETa Ha POCT M Pa3BUTHE UYEPEHKOB
KoJIeycay

PackprsiBaTh conep:kaHne TEPMUHOB H
NOHATHI: abuoTnyeckue HpakTopsl,
dboTonepurou3M, OUOJIOTTIECKUE
PHUTMBEI.

AHaIu3upOBaTh IeficTBUE CBETa,
TEMITepPaTypPhl, BIAKHOCTH HA OPTaHU3MbI
" MIPUBOJIUTH IPUMEPBI
MIPUCTIOCOOJICHHOCTH
[TpoBOUTH OHONOTUYCCKUE HAOIOICHNUS
1 opOpMIISITE PE3YNIBTATHl TPOBEAEHHBIX
HaOJIIOIEHUI

OpraHU3MOB.
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3.4

buornueckue
(dakTopbl

buornueckue (baKTopBHL. Buner
OMOTUYECKUX B3aUMOJEHCTBUMN:
KOHKYPEHIHS, XUI[HUYECTBO, CUMOUO3 U
ero ¢opmsl. [lapazutusm, kooneparus,
MyTyajau3M, KOMMEHCaIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3Ha4eHUE
OMOTUYECKUX

B3aMMOJICMCTBUM UL CYLIECTBOBAHUSA

OpraHU3MOB B IIPUPOJTHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabauywl u cxemwi: «lIumeBble TSN

PackpbiBaTh copepaHue TEPMHUHOB
U TMOHATUN: OMOTHYECKHE (PaKTOpPBI,
XUIHUYECTBO, napasuTU3M,
KOHKYPEHIUS, MyTyaJlu3M, CAMOHNO03,

KOMMCHCAJIU3M, HaXHC6HI/I‘ICCTBO,

KBapTHUPAHCTBO, aMEHCallu3M,
HEUTPAJIU3M.
Xapakrepu3oBaTh OMoTHYeCKHe

(haKkTOphI ¥ BUJIBI B3AMMOOTHOIIIEHUM
MEXIYy OpraHu3MaMmH; MPUBOJUTH
MIPUMEPbI B3aMHOM
MPUCIIOCOOJIGHHOCTH ~ OPTaHU3MOB.
CpaBHUBaTh MeXAy COOOW BHUIBI
OMOTHUYECKUX B3aMOEUCTBUU
OpTraHU3MOB
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3.5 | Dkonoruyeckue 1 DKOJIOTUYECKHE XapaKTePUCTUKHU PackpbiBaTh conepxkaHue TEPMHHOB H
XapaKTCPUCTHUKH nonynsiuud. (OCHOBHBIE MOKa3aTelu MOHATUHN: TOMYJAIMA, YHCJICHHOCTD,
BHla 1 TOMYJISTIHA HONYJISALMU: YUCIEHHOCTD, INIOTHOCTD, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD,
POKIa€MOCTh, CMEPTHOCTB, TPHUPOCT, MIPUPOCT, MUTPAIS, JTUHAMUKA
murpanus. JIMHaMHKa YUCICHHOCTH YHCIICHHOCTH TIOIYJISIITU Y.
TIOMYJISIIUN U €€ PeTyJISIIHS. XapakTepu30BaTh OCHOBHBIC MOKA3aTENIN
Jlemoncmpayuu: U DKOJIOTHYECKYIO CTPYKTYPY
Tabnuysr u  cxemvi: «ITomymsmum, TOMYJISIIUHN; ONTUCHIBATH MECXaHU3MBI
«3aKOHOMEPHOCTH pocTa unciaenHocTy | PCTYPALHN HHCICHHOCTH MOy AN
NOMYJSUU  UHPY30pUU-TYDETbKIY.
Jlabopamopnvie u npakmuueckue
pabomut:
[TpakTudeckas padorta Ne 2. «I[logcuér
TUTOTHOCTH TOMYJIAINI pa3HbIX BUIOB
pacTeHHUI»
Htoro yacoB no reme S

Tema 4. Coo011ecTBa M DKOJOrHYeCKHUEe CHCTEMbI
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4.1 | CoolurectBa Co00111eCTBO OpraHU3MOB — OHOIIEHO3. PackpsiBaTh cojiep:kaHre TEPMUHOB U
OpraHusMoB Crpyktypsl Ouolle HO3a: BHUIOBas, MOHATHUM: OMOIIGHO3, DKOCHCTEMA,
MPOCTPAHCTBEHHAS, Tpoduyeckas OMOreoIeHO3, BUJIBI-JIOMUHAHTEI,
(muiieBast). Buabl-mnoMUHAHTHL. IKOJIOTMYECKast HUIIIA.
Cssi3u B OuorieHose. /lemoncmpayuu: XapakTepu30BaTh OuOLEHO3
Tabnuyvt u cxemwl: «llummeBbie HCIHY, (cooOmiecTBO), €ro BHJIOBY1O,
«bHOLIEHO03: COCTAB U CTPYKTYpa». MPOCTPAHCTBEHHYIO W TPOPUYECKYIO
Obopyoosanue.: MOJICTb-aNTUTAKAIIUS CTPYKTYPBIL.
«Tunmyabie OMOIIEHO3BI»; TrepoapHii OOBACHSATH pOJIb KOMIIOHEHTOB
«PacTutenbHbIE COOOIIECTBAY; OuoreHo3a B TOJJEP)KaHUM  €ro
KoJUIeKIMs «bHo1ieHo3» CTPYKTYpPhl M  CYIIECTBOBaHUS  Ha
onpenenéHuon Tepputopun. OOBICHATH
OMOJIOTMYECKUN CMBICT SIPYCHOCTH U
JINCTOBOM MO3auKHU. CpaBHuBaTh
KOMITOHCHTBI OMOIIEHO30B, UX BHUJIOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPUUIECKYIO
CTPYKTYPBI, CBSI3U MEXy OpraHu3MaMu
4.2 | DKocUCTEMBI u DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKkpbIBaTh cojepKaHUE€ TEPMHUHOB U

3dKOHOMCPHOCTH HUX

CYyIIIECTBOBaHUS

[ToHaTHE 00 PKOCUCTEME U
OHMOreolEeHO3E.
@OYHKIIMOHAIbHBIC KOMITOHEHTBI

MOHATHH: DKOCHCTEMA, OHOIrEOILECHO3,
HPOYIICHTBI, KOHCYMEHTHI, PEAYIICHTHI,
Tporueckre ypoBHH, MUIIECBAsT
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OKOCHUCTEMBI: ITPOAYLICHTBI, KOHCYMCHTHI,

PEeIYLICHTHI.

KpyroBopot BeliecTB U MOTOK IHEPTUN B
AKOCHUCTEME.

Tpoduueckue (uIIEeBHIC) YPOBHU
sKocucTeMbl. [IuIeBbIe IIENU U CETH.
OcCHOBHbBIE MTOKA3aTENIU YKOCUCTEMBI:
ouomacca, mpoayKIHs. DKOJIOTHICCKHUE
MUPaMU/JIbI: TTPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTH, CAMOPETYJIAIIHS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:
Ilopmpemuwi: A. [Ix. Tencnu, B.
H. Cykaués.

Tabauywvl u cxemol: «IIpupoHbie
coobmecTBay, «Llenu muTanus»,
«IKOJOTuYecKas MUpamMmuaa»

LEMb U CETh, SKOJIOTUYECKUE MUPAMUJIBI,
OoromMacca, NpoyKUHUs, CYKIECCHs.
XapakTepu30BaTh CBONCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K JUIUTETBHOMY
caMoMnoJAep>KaHUI0, OTHOCUTEIBHO
3aMKHYTBIN KpYTrOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh TOTOKA SHEPTHH).
CpaBHUBAThH MACTOUIIHBIC U ICTPUTHBIE
MUIIEBbBIC 1IETH, TPOQUUECKHUE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpOIyKIINH,
MAPaMU/JIbl YUCIEHHOCTH ¥ TUPaMUIbI
OroMacchl.

CocTaBiATh UENMU U CETU MMUTAHUS.
[TepedunciisiT CBOMCTBA IKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISLINS,
pa3BuUTHE (CyKIIEeCCHs).

OnuchIBaTh MEXaHU3M MOJIEPIKAHUS
pPaBHOBECHS B SKOCHCTEMAX.
XapaKkTepu30BaTh CyKIECCUH, BBISIBISATD

MPUYUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI HKOCHUCTEM
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4.3

IIpuponusie
KOCUCTEMBI

[IpupoaHbIe DKOCUCTEMBI.

DKOCHUCTEMBI pEK U 03€p.
DKOCHUCTEMA XBOWMHOTO MJIU
IIMPOKOJINCTBEHHOTO JIECa.

PackpsiBaTh conep:kaHne TEPMUHOB H
TIOHATHH: BOJHBIE SKOCHUCTEMBI,
OHOreo1eHo3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, O€HTOC, TYMYC.

JHemoncmpayuu:

Tabauyvl u cxemwvl: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO necay,
«JKocucTeMa XBOWHOIO JiEcan,
«buorneHno3 Bojoéma.

Obopyodosanue. repobapuu U KOJUICKITUH
pacTeHui U )KUBOTHBIX,
NpUHAJIEKAIINX K PA3HBIM
AKOJIOTHYECKUM TpyIIaM OJIHOTO BUJA

[IpuBOAMTH IPUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHMBATh Ha3€MHbIE U BOJIHBIE
HKOCHCTEMBI; OpraHU3MbI, 00pa3yromue
pasHble TpopUYeCKUe YPOBHU
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4.4 | AHTpOTIOTCHHBIE AHTpPOIIOTEHHBIC YKOCUCTEMBI. PackpbiBaTh comepkaHie TEPMUHOB U
AKOCUCTEMBI ATPOIKOCHCTEMBL. TIOHATHI: aHTPOIOTEHHAS SKOCHCTEMA,
Ypb6oskocuctembl. buonoruueckoe u arposKocucTema, ypooskocucreMa,
XO3SICTBEHHOE 3HAUCHUE onopasHooOpasue.
arpodKOCUCTEM U YPOOIKOCHCTEM. XapakTepu30BaTh arpodKOCUCTEMBI U
BuopasznooOpasue Kak pakTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYUBOCTHU IKOCUCTEM. CYIIIECTBOBaHUSI.
CoxpaHeHHe OHOJIOTHYECKOTO [TprBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
paszHooOpa3us Ha 3emie. HKOCUCTEM CBOCH MECTHOCTH, OTIMCHIBATH
Jlemoncmpayuu: WX BUJIOBOHM COCTaB M CTPYKTYPY.
Tabnuysi u  cxemsi: «Arpouenosy. | CPABHUBATH COCTAB M CTPYKTYPY
Ob6opyooeanue: xonnekius «Bpequrenu | [TPUPOAHBIX SKOCUCTEM 1
BA)KHEHIINX  CEITBCKOXO3SHCTBeHHpIX | T POIKOCHCTEM, arpOSKOCHCTEM 1
KYTBTYpY ypOOdKOCHCTEM
4.5 | buocdepa — VYuenue B. W. Bepaaackoro o 6uocdepe. | PackpsiBaTh conepkaHue TEPMUHOB U
riio0aabHas ['panubl, coctaB u CTpyKTYypa MOHATUH: Onocdepa, KUBOE BEIIECTRBO,

HKOCUCTEMA 3EMIIHU

ouocdepsnl. JKruBoe BEIEeCTBO U €ro
dbynkimn. Ocobennoctu 6uochepsl Kak

ANHAMHUYCCKOC PaBHOBCCHUC.

OuenuBath Bkiaa B. 1. BepHaackoro
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r100aJIbHOM 3KOCHUCTEMBI.
JluHamMudeckoe paBHOBECHE W OOpaTHas

CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackui.
Tabauywvt u cxemolr: «O01IIAs CTPYKTYypa
ouochepn», «PacrpocTpaHeHuE KU3ZHU
B Ouocdepe», «O30HOBBIN IKpaH
ounochepnn»

B CO3/IaHME yueHus o buocdepe.
XapakTepu3oBaTh cocTaB orocdepsl,
(GyHKIMU KUBOTO BellecTBa Ouocdepnl
U OTIIPENEINIATh (Ha KapTe) 00JacTH ero
HaMOOJBIIETO PACIIPOCTPAHCHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
(GyHKUMN KUBOTO BeleCcTBa Ouochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeJIOBEKa.

[lepeuncnsate ocoOeHHOCTH OHOCchHEpsI
KakK ri100abHOM 3KOoCHCTEMBl 3eMIIH

4.6

3aKOHOMEPHOCTH
CYLIECTBOBaHHUS
o6unochepsr

KpyroBopoTts! BeliecTB u
OMOreOXMMUYECKUE ITUKIIBI DJIEMEHTOB
(yranepona, a3ota).

3oHanbHOCTH OMochepsl. OCHOBHBIE
OouoMsbl cymu. lemoncmpayuu:
Tabauyvr u cxemwvi: «KpyroBopor
yraepoza B ouochepe», «kKpyrosopor
a30Ta B IPUPOJIC»

PackpbiBaTh conepxaHiue TEPMUHOB U
MIOHSTUH: 1IEJIOCTHOCTh OUochepHl,
KPYTrOBOPOT BEIIECTB,
OMOreOXUMUYECKUE ITUKIIBI
AJIEMEHTOB, 30HAJILHOCTH OHOoCchepHl,
OMOMBL.

OnucelBaTh KPyroBOPOT BEILECTB,
OMOreOXUMUYECKUE ITUKIIBI a30Ta U
yraepoza B 6uocdepe.

OOBSICHATh NMPUYUHY 30HATBHOCTHU
ounocdepsl. [Tepeuuncnate u
XapaKTepU30BaTh OCHOBHBIE OUOMBI
CyImy 3eMiu
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4.7

YemoBeyecTBO B
ouocdepe 3emau

YenoseuecTBO B OHochepe 3emiiu.
AHTpOTIOTEHHBIE HW3MEHEHHUS B
ouocdepe. I'modabHbIC

PackpsiBaTh conep:kaHUE TEPMUHOB U
MOHATUI: AaHTPOIIOTEHHBIE U3MEHEHNS,
HKOJIOTUYECKUHN KPU3HUC, TI100aTbHbIE

IKOJIOTUUECKHE MPOOIIEMBI.
JHemoncmpayuu:

Tabnuyst u cxemol: «IIpumepHble
AHTPOIIOTE€HHbBIE BO3/ICICTBUS Ha
npupoay», « Baxuenime nCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelmas
cocrasisronias ouochepsi», «DakTopsl
Jerpaaamnuu nouny, «llapHUKOBBIi

b ek, «DakTopbl palOaKTUBHOTO
3arpsisHeHus onocdepni»; Kpacnas
kaura P®, n300pakeHuss 0XpaHIeMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOJIEMBI.
XapakTepu3oBath OMOCHEpPHYIO POJIb

YeJI0BEKa.
[TprBOIUTH MPUMEPHI AHTPOIIOTCHHBIX
W3MEHEHUM B 6rocdepe.

OueHuBaTh MOCIEACTBUSA 3arpsI3HEHUS
BO3J1YLIHOM, BOAHOU Cpelibl, U3MEHEHHUS
KJIMMaTa, COKpaIleHus 0nopa3HooOpasusi.
®opmynupoBaTh COOCTBEHHYIO TTO3UIUIO
M0 OTHOUIEHUIO K TJIOOAIBHBIM H
pErnoHaNbHBIM AKOJIOTHYECKUM
npobiemMam, apryMeHTHPOBAaTh  CBOIO
TOYKY 3PEHUS.

HaspiBaTe mpuuMHbBI NOSIBICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pPacKpbIBaTh 3HAYCHUE MIPOrpecca s
MIPEOJOJIEHUS 3KOJIOTUYECKOTO

Kpu3uca
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4.8 | CocyiiecTBOBaHUE 1 CocyiiecTBOBaHHE NPUPOJIBI U PackpbIBaTh conepxkaHue TEPMUHOB U
NPUPOABI U yenoBeyecTBa. CoxpaHeHue TTOHSTHI: palroHaJIbHOE
4eJI0BE4YECTBA OnopazHO00pa3us Kak OCHOBA IPUPOJIONOIB30BAHUE,  YCTOMYHMBOE

yCTOﬁ‘lHBOCTH 6I/IOC(1)€pBI. OcHoBa pa3BUTHE, KOIBOJIIOLIUA.
PanHOHATIBHOTO YIIPABJICHHA XapakTepu3oBaTh pallMOHAIBHOE
IIPUPOIHBIMU PECYPCAMH U X WCTIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
MCIONB30BaHue. JJOCTHKEHUS OMONIOTUN | 0CHOBHBIE MOJIOKEHUS KOHIIEIIIUH

Y OXpaHa MPUPO/IBI. YCTOMYMBOTO Pa3BUTHUS
Hemoncmpayuu:

Tabauywvl u cxemwl: «buochepa u

YeJIOBEK»

HToro 4yacos 1o reme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10
I[TPOTPAMME
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