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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmsl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OINpENeNICHUs
HOIX0/0B K (DOPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nonoxeans @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIEpyKaHHs,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
Oo0ImMX LEeISIX M NPUHLUIAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a TaKkxe MOJIOKEHUs O crienupuke OUOIOruH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOJBI M OOECIEUCHHM CYIIECTBOBAHUS 4YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEAETICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o 6MoNOruy U €€ CTPYKTypa.

[Tporpamma no Ouosoruu AaéT MpeacTaBlIeHUe O LeiX, 00 oOuiel crpareruu o0y4eHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeACTBaMH YydeOHOro mnpenmera «buomorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHHue I10
paszenaM M TeMaM, PEeKOMEHAYyEeMYI0 IOCJIeI0BaTEIbHOCTh M3Y4YeHHs y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M IPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBaHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeNIbHOCTH/y4eOHBIX AeHCTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojoruu, Onarojapss uYeMy B HeH MpOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOILIEHHUEM K OKpYyKarolen
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOOTHYECKUX TEOpUH, a Takke
3HaHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX
IPOIIECCOB B TPOTpaMMe TO OHOJIOTUM yJeNeHO BHUMAaHHE HCIOJIB30BAHHUIO ITOYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  4YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHUS KOJOTMYECKH 11€J1eCO00pa3HOro MOBEIECHUS B OKpYXKarolled NMpUpOIHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHS YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpask Mpernoiaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOImero o0Opa3oBaHHUsS 3aHMMaeT BakHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpo/e, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHusT (QYHKIIMOHAITEHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M 0O€30MacHoOro odpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIero oOpa3oBaHms, cormanu3anuu odyqaronmxcs. U3yuenue
onosoruu obecrieunBaeT YCIIOBHSA LTSt (bopmupoBaHUs WHTEIUICKTYaJIbHBIX,



KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TMPEJCTABICHUSMU U3 JPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O TTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ul ONpEJENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEJICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOTo TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiIie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIEeH TNPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTeibHOCTH. Oco00e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOpPhIE CIy>KaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpPAa UM LEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaia B TporpaMmMe Mo OWoJIoTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIIMUUTEIILHBIX OCOOECHHOCTSX
JKUBOW MpPUPOJBI, 0 €€ YPOBHEBOH OpraHuM3alMd M 3BOJIIOIMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOro mnpeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUM:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUA», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiornyeckas cucremay, «CucteMa u MHOrooOpa3ue OpraHHYeCKOro MUpPay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpemmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
O00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA /I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
00ecreunBaeTCs peleHueM CIASAYIOMMX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKHUX TEOPHsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBOH Il (OpMHUpPOBaHUS
MPEJCTAaBICHUNA O €CTECTBEHHO-HAYYHOW KAapTHUHE MHUpPa, O METOJAaX HAay4yHOIro II03HAHMS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISI0B,
UJIEW U MOJIXO0J0B K U3YUYECHHIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alH;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKUX
3HAHWW B MPAKTAYECKON MESITEIbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCTIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBL,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE IEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKM3HM ISl OIEHKH
MOCJIC/ICTBHI CBOEHM NIEATETLHOCTH 10 OTHOIICHHIO K OKPYXKAIoIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 00OCHOBAHHE U COOIOICHHE Mep MPOPHUIAKTUKY 32a00ICBaHHIA.



B cucreme cpennero obuiero odpasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCA O0SI3aTENIbHBIM yYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00sacTu
«EcrecTBeHHO-HayuHble NpeAMETb». [ u3ydeHus Ouosiorud Ha 06a30BOM ypOBHE CpPEIHETO

obmero oopazoBanus oTBoauTCs 68 yacos: B 10 kiracce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 yaca (1 gac B Hezemto).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOTUM C OOIECTBEHHBIMU, TEXHHYECKUMH M JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJ0rHYecKUX HayK.

MeTopl TO3HAHUS KUBOM MPUPOIbI (HAOIIOeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMs, MOJISTUPOBAHNE, CTATHCTHUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHWE pa3iIMYHBIX METOAOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CgoiictBa OuocucteM ©W HUX pa3HooOpasue. YPOBHU OpraHu3alid OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
IPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XWUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKHUE  DIJIEMEHTHI: MAaKpOD3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0eKkoB. buonornyeckue GPyHKIU OEIKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Burtammubl.  Otauuus  (pepMeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

YrneBoapl: MOHOCaxapubl (TJIFOKO3a, prd03a 1 J1e30KCUprd03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.



[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIICTKH.

Knetka xak nenoctHas xuBasi cuctema. OOmye nMpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckmii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JYyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
pokapuoThyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTIINYUS PACTUTEIIBLHON, YKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (¢yHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar N'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunael mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KJIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — peryasaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: sjuepHas 000JI04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHUX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubr u cxemsl: «llepuoanyeckas TaONMIA XMUMHUYECKHX DIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIETKW», «CTpPOEHHME pACTUTENIBHOW KIETKnW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHE).

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Poib
3aKOHOB COXPaHEHMsI BEILIECTB M SHEPTUU B TOHUMAaHUU MeTaboIu3Ma.

Tumber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peaknuu ¢dorocuHTe3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a I KU3HU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a I JKU3HU Ha
3emue.

DHepreTHYecknuidi OoOMEH B  KJETKe. PacmieruieHne  BEUIeCTB, BBIJICTICHHE U
aKKyMYJINPOBAaHHME SHEPTUU B KJIETKE. DTarlbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucinopoaHoe oOKWCII€HHE, WIM KJIETOYHOEe JibixaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakimun marpuuyHoro cuHTe3a. [enermueckas wuHpopmamus u JHK. Peanuzamums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie QopMbl xku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30ymutens CIIMJla. OOpaTHass TpaHCKpPUIIMS, peBEpTa’a M HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHs] BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl:  «Tunel  mutanusy, «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreruueckuii oomen», «Ximopormiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkumoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM SKU3HEHHBIA MK KieTkd. WuTepdasza m mwuro3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Pemmukamms — peakuus marpuuHoro cunte3a [IHK. Crpoenwue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiyue Ha pa3HBIX
CTaAUsAX MUTO3a. Buonorndyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — aronTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosioe | T1ojoBoe. Buasl  6ecrnonoro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIeKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiio3. Craguu meios3a. [lporeccel, mpoucxoismiue Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIca ¥ 3HaUY€HUE MEH03a.

["ameTorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y KHBOTHBIX. [10/IOBBIE kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJIECHUE, TacCTPYIISIus,
opranorene3. [loctaomOproHanpHOE pa3BUTHE. THUIBI TOCTIMOPUOHATBHOTO PAa3BUTHUSA: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButne pactenuit. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaINHN
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMBbI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
IBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXXEHUE pacTeHUN», «/leleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIeTOUHBINH UK,
«Permmukanus THK», «Muto3», «Menos», «lIpsmoe u HenpsMmoe pa3Butue», «l'aMerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKOI, Mukpornpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIET0Y,
«Siueknerka miekonurarouiero», «KapuoknHe3 B KIETKax KoOpelika JIyKa», MarHuTHas
Moenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KIETKaX KOHYHMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabora Ne 4. «/3yueHue CTpPOEHHUS IOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroasl TEeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckas: CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  INPU3HAKOB, YyCTaHOBIeHHble [.  MeHaenem.
MonorubpuaHOe CKpeIrBanre. 3aKOH eAMHO-00pa3us THOPHUIOB TIEPBOTO TOoKoJeHwus. [IpaBuio
JOMHUHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. lloaHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHME. 3aKOH  HE3aBUCHMOTO  HACJIENIOBAaHUS  MPU3HAKOB.
[{uToreHeTuYeCKHe OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAJIU3UPYIOLIEE CKPEIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clernieHnnsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble oOpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACJIECTBEHHAs U HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKAa MOIU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAN(PUKALIMOHHONW U3MEHYHBOCTH.

HacnencrBenHnasi, uiaM reHOTUNHYECKas, NU3MEHUMBOCTb. KOMOMHATHBHAS M3MEHUUBOCTbD.
Meiio3 u moJIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalMoHHas
M3MEeHYUBOCTh. Kimaccudukanuss myranuii: TeHHbIE, XpOMOCOMHBIC, TeHOMHbIE. YacToTa u
MPUYMHBI MyTaliii. MyTtareHHbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BHesnepHas Hac1eICTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TreHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpeMEHHOE OIpe/ieJIeHHe TEHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKWE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus



YeloBeKa: TeHHbIe OoJie3HH, OONe3HM ¢ HACIEACTBEHHON  MpPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hn. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpunHuMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHME. 3HAUCHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AWUTUOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «['€eHeTHuYeCKrue KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Buael wu3MeHuMBOCTHY», «MoaudukamoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTnka rpymnm KpoBu», «MyTaloHHAS
U3MEHYUBOCTbY.

O6opynoBanue: Moxenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBaHue», «llepekpecT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpacKu Teia), repdapuil
«"opox mOCEeBHOW».

JlaGopaTopHble U NpaKTHYecKue padoThbi:

Jlaboparopuas padora Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpEenapaTaxy.

Jlaboparopuas padota Ne 6. «M3yyenre MoAU(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOM».

Jlaboparopnass pabora Ne 7. «AHamu3 wmyranmuii y Jpo3oduiIbl HA TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Tpoliecc. 3apoKJIeHHe CeNeKInu U JoMecTukaius. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpasusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOpOIa, IITaMM.

CoBpeMeHHbBIE METOJbI CelIeKIIMU. MacCoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. OlleHKa dKCTephepa. bIM3KopoCTBEHHOE CKpENTMBaHUE — WHOPHIMHT.
Uucrtass nunug. CkpeuuBaHue YHUCTHIX JUHUN. ['ereposuc, wim rubpuaHas cuia.
HepoactBennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuauzanmuss M e€ yCIexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIIONIOB. JIOCTM)KEHHMS CENeKUHMH PACTEHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIBEHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiemsl. MO -
T€HETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHoB.

Tabmumpl u cxembl: Kapta «lleHTpB MPOMCXOXKACHHUS W MHOT000pa3us KyJIbTYPHBIX
pacteHui», «Ilopoapl MOMaNIHUX XHUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas



rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
onorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

OOopynoBaHue: MYJISKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBCHHBIE PACTCHUS.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI:

OKckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHHUS CEJICKIIMM PACTCHHH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATEIHPHBIA y4acTOK, B TEIUTMYHOE
X03HUCTBO, 1a00PATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBosnonMOHHAsA 0HOJIOTHS.

[Tpennocbuiku BO3HMKHOBEHHS 3BOJIIOLMOHHOM TEOpUHU. DBOJIOLMOHHAA TEOpHUs U €€
MecCTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, NIepexoHble (hopMbl. buoreorpaguueckne: cxoicTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IM4yMsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIkyme Cuibl  OBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeolpeaenéHHas H3MEHYMBOCTb, OOphOa 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ oCHOBHBIE TOJIOKEHUS.

Muxkpososmtonus. [lonynsanuusa kak eIMHUIA BUAA U YBOJIIOLIUU.

JBmwxyume cuibl ((hakTophl) HBOJIOLNUN BUAOB B NpHpoje. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHbIe BOMHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EctecTBeHHbIl 0TOOp — HampaBisitonuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
otOopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtoiun. [lpumepsl npucnocoOneHnit
y opranuzmoB. ApoMop(}03bl U UIN0-aJalTallHH.

Bun u BumooOpazoBanue. Kputepunm Buaa. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

MakposBomonus. @opMbl 3BoIIOIMM: (UIeTHYeCKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOCTh 3BOMTIOIHH.

[IpoucxoxaeHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanusanys. AganTuBHas paauanys.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Tabmuel u  cxembl: «Pa3BuTHe opraHmyeckoro mupa Ha 3emiey», «3apoJbIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBennbiii  otOOp», «MHOrooOpasue CcopTOB pacTeHui», «MHoroobpasue Mmopos



JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«MUnnoananrtanumny, «OO0mas aereHepanus», «JBrKymme cuibl 3Bomroruny, «Kapra-cxema
MapmpyTa myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucrmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIO/I0B U
ceMsiH, KosuteKusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHUH Y )KHUBOTHBIX», MoJielnb «OCHOBHBIC
HAIPaBIICHUS IBOJIOLUNY, 00bEMHAS MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, Kosuiekuus «@DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue ATymkm», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHue BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparoprnass pabora Ne 2. «OmnucaHue TPUCIIOCOOJIGHHOCTH OpraHm3dMa © €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHayuyHble MpeACTaBIECHUS O 3apOXKIACHUM XKW3HU. HayuHble TMnoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMHUs. XHUMHUYECKas 3BOJIOINUS. AOHOTEeHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJitonrK. HavanbHble 3Tanbl Ononorudeckoit sBosmtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOITIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIIT )KUBBIX OPTaHU3MOB.

Pazeutue xu3Hum Ha 3emie mno s3pamM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickas 3pel. Ilaneo3oiickas spa u €€ nepuoibl: KeMOPUHCKHI, OPJIOBHKCKHM,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3olickas 3pa u €€ nepro/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIUMara M TeOJIOTMUECKHX MporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak OTpakeHue HBOMIONUU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  4YETIOBEKAa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacraBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa M pa3Inyus YeJIOoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKa.

JBuxymme cunbl  (pakTopel) aHTpomoreHesa. HacnencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN Tpy/Aa, MBIIUICHHUE,
peyb.

OCHOBHBIE CTauM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, YEIOBEK YMENBIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbii.  Haxonku
MCKOTMIAeMBIX OCTATKOB, BPEeMsI CYILIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUsI, 00bEM TOJOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME PAachl: €BpOIECOUIHAs (€BpasHiicKas), HErpo-
aBcTpaliouJiHas  (dKBaTOpualbHasg), MOHTOJOUJHAs  (a3uaTcKOo-aMepuKaHckas). YUepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:



IToptpetsr: @. Penu, JI. [lactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuiel u cxembl: «Bo3HukHOBeHHEe COMHEYHOH cHCTeMbl», «Pa3BUTHE OpraHUYeCcKOro
mupay», «PactutenbHas kinertka», <«OKuBoTHas kierka», «lIpokapuoTmyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OPraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeJI0BEeKa U 4elOoBEKOOOpasHbIX 00€3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKHX HAXO0K
IIPEAKOB COBPEMEHHOIO 4eJIOBeKa», «/lpeBHeilmue moau», «/lpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKHne pacol».

Ob6opynoBanue: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTpPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CICIKU WM M300pakeHHs KaMEHHBIX OpyIui
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasl TabluIa,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTueckas padora Ne 1. «M3ydeHre HCKOMAEMbIX OCTAaTKOB PACTCHHH M )KHBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKPY:KAKOIIAS cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pas3feibl dKOJIOrMH. MeToAbl 3KOJIOTrHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHas,  IMOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skomormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOreHHbIE. JlelicTBHE IKOJIOTMYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlOuotuueckue  (QaxkToOphpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX QakTopoB. bronornueckre puTMbl.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUUN:  KOHKYpPCHIIHUS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMsbl. [lapazutusm, koonepanus, MyTyajlin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU momyisiuud. (OCHOBHBIE IOKa3aTead MOMYJISALHUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJIIEHHOCTHU MONYJISALHUH U €€ PETyIsusl.

JleMoHCTpanum:

[Toptpetsr: A. 'ymGonbaT, K. @. Pynbe, O. ['ekkens.

Tabmune! u cxemsl: kaprta «[IpupogHbie 30Hb 3emin», «Cpellbl 0OUTaHHsSI OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauumy, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISUU
uHpy30pun-Tyhenbkny», «llumesbie memm».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlabopaTtopnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHU U3 PA3HBIX MECT
oOUTaHUSDY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U 3K0JI0TrHYeCKHe CHCTEMbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypbl  OHOLlEeHO3a:  BMJOBaf,
pOCTpaHCTBEHHas!, Tpoduueckas (mumiesast). Bunsl-noMmuHanThl. CBsI3M B OHOLIEHO3E.

Okosnorudeckue cucreMbl (3kocuctemsbl). [lonste 00 sKkocucTeMe M OUOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJYLEHTbI, KOHCYMEHTBI, PEAYLICHTHI.



KpyroBopot BemecTB M MOTOK SHEprud B dKocucreme. Tpoduueckue (MUIIEBBIE) ypOBHU
skocuctembl. IlumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: Ouomacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpaAMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CaMOperyJsinusl, pazsutue. Cykueccus.

[TpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOO3KocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroilunBocTH skocucteM. CoxpaHeHHEe OMOJIOTHYECKOrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omocdepsl Kak IIO0ATbHON 3KOCHUCTEMBI.
JlnnaMuueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemectB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YyIiiepoja, a3oTa).
3oHanpHOCTH OMOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B 6uoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHus B ouocdepe. [1odbanpHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeioBeuecTBa. CoxpaHeHue OMopazHooOpasmsi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUs IPUPOAHBIMU pPECypcaMu U UX
ucnoib30Banue. JJoctikeHuss OUONIOruK U OXpaHa MPUPOIBIL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «llumeBbie nenn», «buoeHo3: cocTaB U CTpyKTypay, «IIpupogHsie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJIUCTBEHHOTO Jeca», «IKOCHUCTeMa XBOMHOro Jnecay, «buoreHos
BOZOEMaA», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHBbIE BO3JACHCTBHS Ha IIPUPOLYY,
«BaxHelmme UCTOYHHMKHU 3arpsi3HEHHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelImas
cocTaBisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoOBbIHA 3phexT», «DPakTOpbI
PaMOaKTUBHOTO 3arps3HeHus: 6uocdepr», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriepoma B Guocdepey,
«KpyroBopot a3zora B mpupoie».

Ob6opynoBaHue: MOJIEb-aNIIINKALUs «Tunnynele OMOIICHO3BD», repbapuii
«PactutenpHble  coolmiecTBa»,  Koyulekuuu — «buonenos», «BpeauTenn — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddeneparun, N300pakeHHsI OXpaHIEMbIX BHI0B paCTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAlPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlugHOCTHBIE pe3yibTaThl OCBOCHMS TpeaMmeTa «buoyorus» AOCTUTaloTCs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTH, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepannu, NpUpOAE U OKPYKarOLIEH cpeie.

JlugHOCTHBIE PEe3yabTAaThl OCBOCHUS Y4eOHOTro npeameTra «buosiorus» MOJKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOU IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIHHOCTH MPHU CO3JaHUH Y4€OHBIX TPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
TTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIGHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alys 3J0pOBOro U O6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ HMHAUBHIYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K Pa3IU4HbIM cpepaM Mpo(decCHOHATBHONW NESATEIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOoe OTHOIIEHUE K MPUPOAE KaK MCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTMYECKUX MPo0IeM U IMyTel UX PelICHHS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJOTHYECKOH KYJIBTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHME S3BIKOBOW M UUTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O EIWHCTBE NPUPOABI, 4YeIOBEKa W 0OmecTBa, B TMO3HAHWW MPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOIMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUS OOIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAaHHE CYHIIHOCTH METOJIOB MO3HAHHUSA, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaqmeTHble pe3ysbTaTbl OCBOEHHMs y4yeOHOro mnpeamera «bHOTIOrHs» BKIFOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, IPOILECC, CHCTEeMa, HAayuHbIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHOW T'PaMOTHOCTH M COLUMAIBHOW KOMIETEHIIMH O0YYaroIuXxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IMPOTrPaMMbl CPEIHEro OO0IIero oO0pa3oBaHUS
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHHWU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUM HX JOCTHKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTPUBAEMbIX SBJICHHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUN AESITEIBHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKaMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33/laud B OOpa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEPEeHOCca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAjararb OPUTHMHAJIBHBIE IOAXOAbl M PELIEHMsS, CTAaBUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OPMALMIO DPA3NIUYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHUKAIIMN BO BCceX cepax *KU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4jeHa KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KAXKIOr0 yYaCTHMKA KOMaH[bl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETUYECKOE IIOBEJEHUE B PA3IMYHBIX CUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BaTh MPUEMBI pediekcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds U IPYrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKUX U 3apYOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MoJeKyJspHoW Ouosiorun), 3akonbl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensTs rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yMEHHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONUCAHME
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TIOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PELICHUH B OBCEIHEBHON KHU3HHU C 1IeTIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JJIsl palliOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOPMALMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PaCKPbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, NOMYJISILIMS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MTUTaHMs], SKOJIOrHUecKas nmupamMuia, OnoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpeaensTs rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIy HCCIEIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOrMYECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUUYECKUX PEIIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 OOecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM Ouosorun Ui paLMOHAIIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LleNU MUTAHUA);

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAKTHUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHHUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HH(pOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJI00AIbHbIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouosornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No 1/ KomuuectBo 0 5
o)
° /M ayvenoBanue passenos u 4ACOB [IporpammHoOe conepkaHue CHOBHBIE BUJIBI ICATEIHLHOCTH O0YUaIONTUXCS
TeM y4eOHOTro npeameTa
Tema 1. Bnosorus kak Hayka
1.1 |buosorus B cucteMe HayK 1 buonorus kak Hayka. CBsi3u OMOJIOTHU C PackpreiBaTh coqiepykaHie TEPMUHOB M IIOHSATHMA:
0OIICCTBCHHBIMU, TEXHUYCCKHUMH U JPYTUMHU HayYHOE MUPOBO33pEHUE, HAYIHAs KapTUHA MHPA,
€CTECTBEHHBIMH HayKaMH, GHIOCOPUEH, Hay4YHBbIM METOJ, THMO0TE3a, TCOPHsl, METO/IbI
penUrueii, STUKOM, 5CTETUKOM U npaBoM. Ponp  [HCCIICAOBAHHA.
GUONOrHU B (JOPMHPOBAHHU COBPEMEHHO XapakTepr30BaTh OMOJIOTHIO KaK HayKy, €€ MECTO
o U pOJIb CPEIU HUX €CTECTBEHHBLIX HAVK.
Hay4HOU KapTuHBI Mupa. Cucrema p pean pyr yK
[lepeunciaTh pasaesbl OMOJIOTHH B COOTBETCTBUE
OHOJOTMYECKHUX HaYK.
C 00bEKTaMH U3yUECHHUS.
Iemoncmpayuu: [lopmpemur: Y. Jlapsun, I'. N
HasbiBaTh BaxKHEHIITE OTPACTH OMOJIOTHUYECKHUX
Mengens, H. K. Konbnos, Ix. Yorcon u ©@. o "
3HAHUH U 3a7a4M, cTosmme nepen ouosorueit XXI
Kpuk. Tabauyvt u cxemst: «MeTOIbI TO3HAHUS N
PKUBOU MIPUPOIBI» '
1.2 Metoasl TO3HAHUS )KUBOU 1 MeToabl MO3HAHMS )KMBOU IPUPOJIBI

[IPUPO/IBI

(HabOIr0/IeHNE, SKCIIEPUMEHT, OMTMCAHUE,
M3MEpeHue, KiaccuuKalms, MoIeTHPOBaHHE,
cTaTHCTUYeCKasi 00pabOTKa JaHHBIX).
VIemoncmpayuu:

Tabnuywl u cxemol: «MeTOIBI TTO3HAHUS KUBOK

[IPUPOJIBD».

PackpsIBaTh coepKaHNe TEPMUHOB U ITOHSATUN:
Hay4HBI METOJI, METObI UCCIIEIOBAHMUS.
XapakTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUS
PKMBOM MPUPO/IbI: HAOIOIEHNE, SKCIIEPUMEHT,
ONKMCAHUE, U3MEPEHHUE,




Vlabopamophusie u npakmuueckue paoomol:
[IpakTuueckas padora Ne 1. «Mcnonas3oBanue
pa3IMYHbIX METOJIOB IPU U3YUYEHUU
OHOJIOTUYECKUX 0OBEKTOBY

KJaccu(uKanus, MOIEIMPOBaHUE,
cTaTucTHyeckast 00paboTKa JaHHBIX

l1Toro uacoB o Teme

2

Tema 2. 7)KuBble cucreMbl U UX 0

raum3anus

2.1

buonornueckue CHUCTCMBI,
IPOLCCChI U NX U3YYCHHUC

1

DKuBbie cructeMbl (OMOCHCTEMBI) KaK MPeMeT
13y4eHHs! OUOJIOTHH.

OTnu4ne )KUBBIX CUCTEM OT HEOPraHUYECKOM
[IPUPO/IBL.

CBoiicTBa 6uocHcTeM U UX pa3HOOOpa3He.
YpOBHM OpraHu3anuu OUOCUCTEM:
MOJICKYJISIPHBIH, OPraHOUIHO- KJIIE€TOYHBIH,
OpraHU3MEHHbIH, MONMYJAUOHHO-BUIOBOIA,
PKOCHCTEMHBIH (OMO-Te0LeHOTHIECKHI),
OrochepHbIi.

Hayku, nzyuaronire 6MOCUCTEMbI Ha Pa3HbBIX
YpOBHSIX Oopranusauuu. Jemoncmpayuu:
Tabnuyer u cxemvi: «OCHOBHBIE IPU3HAKU
PKU3HWY, «Y pOBHU OpPraHHU3alUuHU KUBON
[TPUPOABDY.

Monens monexyisl JIHK.

PackpbIBaTh co/lepKaHNE TEPMUHOB U TIOHSITHIA:
crcremMa, OMoIornyecKasi CHCTeMa, SJICMEHTBI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA
PKHBBIX CUCTEM, OOMEH BEIIIECTB, Pa3MHOXKCHUE,
POCT, pa3BUTHE, HACIICICTBCHHOCTb,
U3MEHYMUBOCTD, Pa3IPaKMMOCTb,
PHEPro3aBUCUMOCTh, YPOBHU OPTaHU3AIUH KU3HH
(6bnocucreM). XapakTepru30BaTh MPUHIIUIIBI
OpraHu3aIi OMOCHCTEM: OTKPBITOCTh, BRICOKAS
YIIOPSI0YCHHOCTH, CAMOPETYJISIHS,
UepapXUIHOCTh. [lepeunciiaTh yHUBEpCaATbHBIC
CBOWCTBA KUBOTO: €IMHCTBO XUMUIECKOTO
COCTaBa, Pa3IPaKUMOCTh, TBM)KEHUE, TOMEOCTa3,
POCT ¥ pa3BUTHE, HACIICICTBEHHOCTb,
M3MEHYUBOCTH, BOJIIOIUS (MPUCTIOCOOJIEHNE K
M3MCHSFOIIIMMCS yCIIOBUsM). [IprBOINTE
MpUMEpPbI OMOCHCTEM PAa3HOTO YPOBHS
OpTraHHU3aIK U CPABHUBATH IPOSIBIICHHUS CBOHCTB
PKUBOTO HA Pa3HBIX YPOBHSIX.

XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,




MpoTeKarIre B OnocucTeMax: 0OMeH BEIIeCTB U
MpEeBpaIleHNe YHEPTHH, CAMOBOCIIPOU3BE/ICHHE,
caMoperyJIsilus, pa3BUTHE.

Cobumro1aTh paBuiia 0€peKHOTO OTHOIIICHUS K
PKUBOU IIPUPOJE.

l1Toro uacoB 1o Teme

1

Tema 3. XuMn4ecknii COCTaB M CTPOEHHE KJIETKHU

3.1

XMMHUYECKUN COCTaB
KJeTKU. Boga u
MUHEPaJIbHBIE COJIU

1

XUMHYCCKUN COCTaB KJIETKH.

XUMUYECKHUE AIIEMEHTbBI: MAKPOJIEMEHTHI,
MUKPO3JIEMEHTHI.

Bonxa u muHepanbpHble BemecTBa. OyHKIMHA BOJbI U
MUHEpaJIbHBIX BEIIEeCTB B KieTke. [loanepxanue
OCMOTHYECKOI0 OajaHca.

VIemoncmpavyuu:

V{uaepammul: «PacripeieneHne XuMUIECKNX
DJIEMEHTOB B HEXXUBOM npupoze», «Pacnpenenenue
XUMUYECKHUX HJIEMEHTOB B )KHBOU MPUPOJIEH.
Tabauywvl u cxemwi: «Ileprognyeckas Tadauna
XUMUYECKUX DJIEMEHTOBY, «CTPOCHUE MOJIEKYIIbI
BOJIBD»

PackpbIBaTh coJiepKaHNe TEPMHHOB U TIOHSTHI:
DIIEMEHTHI-OMOT€HBI, MAKPOAJIEMEHTHI,
MHUKPODJIEMEHTHI; MUHEPAIbHBIC BEIIECTBA,
MOJIEKYJIa BOJIBI KaK JIUTIOJb, BOJOPOIHBIC CBSI3H;
rupoUIIbHBIE U THAPO(HOOHBIEC BEIIECTBA.
JloKa3pIBaTh €AMHCTBO JIEMEHTHOTO COCTaBa Kak
OJIHO U3 CBOWCTB XHUBOro. Pacnpenensats
XUMHAYECKHE DJIEMEHTHI 110 TPYIIIaM B
3aBUCHMOCTH OT KOJINYECTBEHHOTO
[PE/ICTABUTENILCTBA B OPIaHU3ME;
XapaKTepU30BaTh POJIb OTIEIBHBIX JIEMEHTOB.
BEISABIATE CBSI3b MEKY COCTABOM, CTPOEHUEM
MOJIEKYJIbl XUMHUYECKOT0 COETUHEHUS U €T0
(YHKLIHSMU B KJIETKE




3.2

benku. CoctaB u cTpoeHue
0eIKOB

benku. CocTaB u cTpoeHHE OEITKOB.
AMUHOKHUCIIOTBI - MOHOMEPBI OCJIKOB.
He3ameHnMbIe U 3aMEHUMbIE aMHUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. Y POBHU CTPYKTYpBI
0eIKOBON MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS,
TpPETUYHAS ¥ YETBEPTUYHASI CTPYKTYPA).
XuMu4ecKue cBoricTBa OenkoB. bruonornueckue
¢ynkuuu 6enkoB. Jemoncmpayuu:

Tabauywt u cxemvi: «CTpOEHUE MOJICKYIIBI OEITKa.
ObopydosaHue.: CBETOBOM MUKPOCKOTI,
MUKpOTpernaparhbl

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
OEJIKH, TOJIMMEPhI, MOHOMEPHI, AMUHOKHCIIOTHI,
MIENTUAHAS CBS3b, OJIMIENITU, IEHATypaLysl.
XapakTepr30BaTh OEJIKU KaK KJacC OPraHu4eCKUX
COEAMHEHU; KIIaCCH(PHUIMPOBATH UX 110
CTpOEHUIO (TI00YIsIpHBIE U GUOPHIISIPHBIC
0eIIKH), IEPEUNCIATh U XapaKTepPU30BaTh
(GyHKIMN OETKOB

3.3

DepMEHTHI -
OHMOJIOTHNYECKIE
KaTaJIn3aTOPbI

DepMeHTHI - OMOJIOTMYECKHEe KaTaTu3aTOPbI.
Ctpoenue (epMeHTa: aKTUBHBIN IICHTD,
cyOcTpaTHasi crielu(pUIHOCTb.

KodepmenTsl. ButamuHsbl.

OTnuuust GepMEHTOB

OT HEOPraHMYECKUX KaTau3aTOPOB.
VIemoncmpayuu:

Tabauywvl u cxemvi: «CTpoeHHE PEPMEHTAY.
Obopyoosarnue: 000pya0BaHUE HJI IPOBEIACHUS
HaOJI0ACHNH, U3MEPEHUH, SKCTIEPUMEHTOB.
VlabopamopHhoie u npakmuuecKue padomol:
JlaGopatopHas pabota Ne 1. «3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha
MprUMepe aMIIIa3bl WK KaTajaa3bl)»

PackpbIBaTh cosiepKaHNe TEPMUHOB U TIOHATHIM:
(bepMeHTBI, aKTUBHBIN LIEHTP, CyOCTpaTHas
crenu(UIHOCTh, KOPEPMEHTHI, OEITIKH-
AKTUBATOPHI U OCTTKU-UHTUOUTOPHI.

'Yka3pIBaTh OTINYMS (PEPMEHTOB OT
HEOPraHMYECKUX KaTaIN3aTOPOB.

OOBACHATH POJIb PEPMEHTOB B
(yHKIIMOHHPOBAHUH JKUBBIX CHCTEM, B
[TPOMBIIIJIEHHOCTH, B METUIIMHE, B TIOBCETHEBHON
PKI3HH YeJIOBEeKa




3.4

VrieBoanl. JIunuabl

YTieBopl: MOHOCAaxapuabl (TIII0K03a, pudo3a u
ne3okcuprbo03a), Tucaxapuibl (caxaposa,
1aKTO3a) U NoJMcaxapuabl (Kpaxmall, TIIMKOIeH,
[esTr0103a). bruonornueckue GyHKuuu
YII€BOIOB. JIMNUABI: TPUTIIHLIEPU DI,
dochomumuasl, crepoussl. I'uapodunsHo-
rusipooOHbIe CBOKCTBA. bruonornueckue
¢bynkuuun munuaoB. CpaBHEHHE YIIIEBOJIOB,
0EJIKOB U JIMMTUA0B KaK UCTOUHUKOB SHEPTHH.
VIemoncmpauuu: Tabnuyvt u cxemol:
«YTHeBOABI», «JIMTIMBI.

Obopyoosarnue: 000pya0BaHUE AJI IPOBEACHUS
HA0JII0IeHUH, U3MEPEHUHN, IKCIIEPUMEHTOB

PackpsIBaTh COAEpIKaHNE TEPMUHOB U ITOHSATUN:
YII1€BOJIbI, MOHOCAXapUIbl, IUCAXapUIbl,
MoJIMCcaxapuIsl, TIOK03a, prubo3a,
ne3okcuprbo3a, caxaposa, JJakTo3a, MaJIbTo3a,
L1eJUTI0J103a (KJIeTUaTKa), Kpaxmal, IITUKOreH;
ITUITAJBL, TPUTIULEPUIBI (KUPBI, Maclia),
(dbochomunuabl, cTepouIbl. XapakTepu3oBaTh
YTJIEBOBI, JTUIHIBI KaK KJIACC OPTaHUYECKUX
coeaunenuii. Knaccupunuposars yriieBoasl u
JTUTHIBI 10 CTPOCHHIO; IEPEUUCTIATh QYHKITUU
YTJIEBOJIOB M JIUITUIOB.

CxemMaTH4ecKH n300pakaTh CTPOCHHUE MOJICKYIT
YIJIEBOJIOB, TUMTUIOB

3.5

HykiienHOBBIE KUCIIOTBI.
ATO

Hyxnennoseie kucnotsl: JJHK u PHK.
HyxneoTuabl - MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u
¢yukuun PHK. AT®: ctpoenue u pyHKIuU.
VIemoncmpayuu:

\[lopmpemeur.: [Ix. Yorcon, @. Kpuk, M. Yunkunc,
P. ®pankiuH.

Tabnuysl u cxemol:

«Hyxnennossie kucnotel; JIHK», «brnocunTes
oenkay, «Ctpoerue moJiekyiasl ATDy.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpPOIIpenaparsl

PackpbIBaTh coiepKaHle TEPMUHOB U TOHATHH:
nezokcupubonykienHoas kucnota (JIHK),
pubonykiiennonas kuciota (PHK), nykneorun,
MOJMHYKJICOTH IHAS LIEb (TOJIMHYKICOTH),
KoMIuieMeHTapHoCTh, GyHkuu JJHK (xpanenue u
repeaya HacaeICTBEHHON nH(opMalum); BUIbI
PHK (nH(opmanmonHas, TpaHciopTHas,
pubocomanbHas); aneHozunTpudocdar (ATD),
MaKpOIPrHUECKasi CBSA3b. XapaKTepH3UpPOBATh
HYKJIEHHOBBIE KHCIOTHI KaK XHMUYECKHE
COCAMHEHUS H HOCUTEIIN HACIIEICTBEHHOM
nH(popManuu.

OTMeuyaTh 0COOEHHOCTH CTPOEHHUS MOJICKYJI

Y yy NnYYY Ao




3.6

VcTopust 1 METOBI
M3y4YeHUs KIETKHU.
Kiterounas teopus

[{uTonorus - Hayka o kierke. Knerounas reopus -
[pUMep B3aUMOJICHCTBHS UAeH U (PaKToB B
Hay4YHOM I[1O3HAHUHU.

MeTo/1bl U3ydeHUs! KIEeTKU. [Jemoncmpayuu:
\[lopmpempbl:

A. JleBenryk, P. I'yk, T. lIsanu, M. Illneiinen, K.
bap, P. BupxoB. Obopyodosanue.: cBETOBOM
MUKPOCKOII, MUKPOTIpENapaThl paCTUTEIbHBIX,
PKUBOTHBIX U OaKTepUaIbHBIX KJIETOK; PUCYHKH C
MUKpodoTorpadusiMu KIETOK, MOTydEeHHBIE C
[MOMOIIBIO0 CBETOBOTO U AJIEKTPOHHOTO
MUKPOCKOTIA

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
KJIETKA, LIUTOJIOT U, PACKPBIBATh COEpKAHUE
[1OJIO’KEHU! KIIETOYHOU TEOPHH.

[IepednciiaATh U XapaKTepu30BaTb OCHOBHBIE
METO/Ibl U3yUEHUSI KIIETKU: (IIPUTOTOBICHHUE
CpE30B, OKPALIUBAHUE, MUKPOCKOIIUPOBAHMUE,
LEHTPU(PYTUPOBAHUE, KYIHTUBUPOBAHUE KIECTOK U
TKaHE)




3.7

KiteTka Kak 1ejiocTHas
PKHBasi cucTeEMa

KreTka kak menoctHas xuBas cucrema. Oomue
[MPU3HAKU KJIETOK: 3aMKHYTasi Hapy»XHasi
MeMOpaHna, mosekynbsl JIHK kak renerndyeckuit
amnmnapar, cucremMa cuHte3a Oenka. THUIbl KJIETOK:
PYKapUOTHUECKasi U IPOKAPUOTUYECKAS.
OCcoOEHHOCTH CTPOCHUS MPOKAPHOTHICCKON
KJIETKH.

Knerounast crenka 6akrepuit. CTpoeHue
PYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTINYHS
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.
[loBepXHOCTHBIE CTPYKTYPBI - KJIETOUHASI CTEHKA,
[IIMKOKAIUKC, UX (QYHKIUH.

[11a3maTudeckass MeMOpaHa, ee CBOWCTBA U
GbyHKIUH.

VIemoncmpayuu:

[lopmpemur: A. Jleenryk, P. I'yk, T. llIBann, M.
[[Ineitnen, K. bap, P. Bupxos.

Tabnuyst u cxemovl: «CTpOEHUE DYKAPUOTUYECKOM
KJ1eTKN», «CTpOCHHUE )KMBOTHOU KIIETKU»,
«CTpOeHHE pacTUTENbHOUN KIETKN», «CTpoeHue
MMPOKAPHUOTUYECKON KIICTKI.

ObopyoosaHue: CBETOBON MUKPOCKOII,
MUKpPOIIpenapaThl paCTUTEIbHBIX, JKUBOTHBIX U
OakTepUaTbHBIX KJIETOK

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
KJIETKU (3yKapuOTUYeCKasi, IPOKapHUOTHYECKAs),
Ma3MaTruieckas MeMOpana (Iia3mMajieMma),
[JIMKOKAJIMKC, TPAHCIIOPT BEIIECTB (IIaCCUBHBIH,
AKTUBHBIN ), SHIOUUTO3 ((arouTo3, MUHOLKTO3),
PK30LIMTO3, KIETOYHAsl CTEHKA, HYKJICOMI.
CpaBHUBATh MEX]ly COO0M 3YKapUOTUYECKUE U
[IPOKApUOTUUYECKNE KIIETKU; OTMEYaTh CXOJICTBO U
pa3nuyKs B CTPOCHUHU KJIETOK OaKTepuH,
PKHUBOTHBIX, PACTEHUI U TpUOOB




3.8

Ctpoenue
PYKApUOTUYECKON
KJIETKU

[{uTonnazma u ee OpraHoOUIbl.
OnnomeMOpanHble opraHou bl kieTku: J1IC,
arrapar [ 'oyibaKu, JIN30COMBI.
[lo1yaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TIACTU/IBI.

[IponcxoxaeHne MUTOXOHAPUI U TIacTul. Buasl
[J1aCTUL.

HemeMOpaHHbie OpraHOUIbI KJIETKU: PHOOCOMBI,
KJICTOYHBINA LIEHTP, LIEHTPUOIHU,PECHUYKH,
KI'YTUKH. DyHKIIMY OPpraHou10B KJIETKH.
BriroueHus.

Anpo - perynsTopHblii HeHTp kieTku. CTpoeHue
s7Ipa: siIepHast 000JI04YKa, KaproIria3ma,
XPOMATHH, JIPBILLIKO.

XpomocoMbl. TpaHcopT BEIIECTB B KIIETKE.
VIemoncmpayuu:

[ lopmpemur: A. JleBenryk, P. I'yk, T. llIBann, M.
[neiinen, K. bap, P. Bupxos.

Tabnuyer u cxemvi: «CTpOeHHE 3yKAPUOTUUECKOM
KJIeTKW», «CTpOeHue )KUBOTHOM KIIETKW,
«CTpoeHHe pacTUTEIBHON KIETKNY», «CTpoeHue
[IPOKapUOTUYECKOM KieTkn», «CTpoeHue sapa
KJICTKU».

ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpPOIIpEnapaTsl paCTUTEIbHBIX U )KUBOTHBIX
KJIETOK.

Vlabopamopnsie u npakmuueckue padoomoi:
JlaGopaTopHas padota Ne 2. «M3y4ueHue cTpoeHus
KJIETOK pacTEHHH, )KUBOTHBIX U OaKTepuil O]
MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u
X OMHCAHUE

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
[UTOIUIa3Ma, OPTaHOUIbI, SHAOIUIa3MaTHIYeCKast
ceth (DI1C), anmapat ['oabkH, TU30COMBI,
BaKyOJIb, MUTOXOHJIPHH, TITACTUIBI
(XJI0pOIUIACTBI, XPOMOIUTACTHI, JICHKOIIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIIETOYHBIN LIEHTP
(eHTpocoMa), pECHUYKH, )KT'YTUKH, BKITFOUCHUS,
SIpO, AaepHas 000JI04Ka, KapHoIia3Ma,
XPOMATHH, SPHIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOECHUE 3YKAPUOTUYECKON KIIETKH
M0 M300paKEHUSM M Ha MUKpOIIpenaparax;
KJIACCHU(PUIIMPOBATH OPTaHOMIBI.

B 3aBUCHUMOCTH OT OCOOCHHOCTEH UX CTPOCHUS
(omHOMEMOpaHHbIE, TByMeMOpaHHbIE,
HeMeMOpaHHbIE); ONMUCHIBATh (PYHKIIMH KasKOTO
OpraHoujia B KJIETKE.

XapakTepru30BaTh KIETOYHOE PO KaK MECTO
XpaHeHus, nepefauu (YABOCHHUE XPOMOCOM) U
peanuzanuu (TPaHCKPHUIIIHS) HACIEICTBEHHOM
uH(GOpMAIIUU KIETKH.

[TepeuncisiTh U OMMCHIBATH KOMIIOHEHTHI SIpa U
X QYHKIINU,

CxemMaTH4HO U300pakaTh CTPOCHHE
PaCTUTENBHOM U )KUBOTHOM KJIeTKU. OOBSCHATD
OHMOJIOTHYECKOE 3HAUCHHE TPAHCIIOPTa BEIIECTB B
KIICTKE.




l1Toro uacoB o Teme

Tema 4. ’KuznenesiTeJbHOCTh KJIETKHU

4.1 |O6meH BewIeCTB. OOMeH BelecTB, WK METa00IM3M. ACCUMUIIALMA [PacKpbIBaTh COlepKaHNE TEPMUHOB U TOHATHMA:
[nacTuueckuii oOOMeH. (macTuyeckuii 0OMEH) U TUCCUMUIISILINS 0OMEH BELIECTB U NPEBPAICHUE SHEPTUH
dotocuHTe3. XEMOCHHTE3 (sHepreTUyecKkuii 0OMEH) - IB€ CTOPOHBI €AUHOTO (METab0IN3M), ACCUMIIIALIUS, TTIACTUYECKUN

poriecca Metabonusma. Poib 3aKkoHOB 00MeH, TUCCUMUIISIINS, SHEPTETHUECKU OOMEH,
COXpaHEHHS BEIIECTBA M YHEPTUU B MIOHUMAaHUU  |(hoTocuHTE3, PoTONMN3, PochopuaInpoBaHue,
MeTabonmu3Ma. TUrsl 0OMEeHa BEIeCTB: [EPEHOCYHMK MPOTOHOB, XEMOCHHTE3.
aBTOTPOQHBIN U reTepoTpodHbIi. Posb OnuceiBaTh HOTOCUHTES, IPOLECCHI,

(dhepMEeHTOB B 0OOMEHE BEIIECTB U MIPEBPAIICHHH  [MPOTEKAIOIIHNE B CBETOBOW U TEMHOBOH (pase.
bHepruu B kietke. Dotocunres. CBeroBas u BEISBIIATS TPUYMHHO-CIICJICTBEHHBIC CBSI3U MEKIY
TeMHOBas (a3bl poTocuHTe3a. Peakunn MOTJIOIIEHHEM COTHEYHON YHEPTUH XJIOPOPHIIOM
¢dotocunTe3a. DhheKTHBHOCTH (OTOCHHTE3A. U CHHTE30M MOJIeKyn ATO.

3HaueHne GOTOCHHTE3A JUISI )KU3HU Ha 3eMIe. CpaBHHMBATh UCXOTHBIC BEIIECTBA, KOHEYHBIC
Bnusiaue ycinoBuil cpenibl Ha (POTOCUHTES U MPOAYKTHI M YCIIOBHS MTPOTEKAHUS PEAKIIUN
CIOCOOBI OBBIIIEHUS €r0 IPOJAYKTUBHOCTH Y CBETOBOM U TEMHOBOH (ha3bl (POTOCUHTE3A;
KYJIbTYPHBIX PACTEHHI. CpaBHMBATh (POTOCHHTE3 U XEMOCHHTES.
XemMocuHTe3. XeMOoCHuHTe3upytoe 6akrepun.  |OLeHUBaTh 3HaueHue pOTOCHHTE3a U

3HaueHHEe XEMOCUHTE3a ISl )KU3HU Ha 3eMIie. XeMOCHHTE3a JJIs )KU3HU Ha 3eMie.
Iemoncmpavyuu: Ilopmpemoi: K. A. Tumnpszes.

Tabnuysl u cxemvi: «XIJIOPOILIACTY,

«DOTOCHHTE3»

4.2 |DHepreTuvecKuii DHEpPreTUYECKUi 0OMEH B KJIETKE. PackpbiBaTh coepkaHle TEPMUHOB M IOHSTUI:
00OmMeH PaciieruieHue BelecTB, BbIJIEICHUE U HYHEPreTUIeCKUi 0OMEH, TIMKOIIH3,

AKKyMYJIUPOBAaHUE SHEPTUU B KIIETKE.
JTamnbl SHEPreTHIECKOro 0OMeHa.

['nmukonus. bpoxenue u ero Buasl. Kucnopognoe
OKHCJICHHEC WJIHN KICTOYHOC AbIXaHUCE.
OxucnurensHoe GpochopuapoBanue.

D bEeKTUBHOCTh DPHEPTETHIECKOTO OOMEHA

MOJIOUHOKHCIIOE OpOKEHHE, CITUPTOBOE
OporkeHHe, ONOIOTHYECKOE OKUCIICHHE,
KJICTOYHOE JIBIXaHUE, TUCCUMIIISIHS, ()EPMEHT.
XapakTepu30BaTh 0OMEH BEIECTB U
npeBpalieHne YHepruu (MeTaboIr3M) Kak OHO
MX CBOMCTB )KMBOTO. [lepednciisTh 0COOEHHOCTH




VIemoncmpayuu:

Tabauywvl u cxemvi: « TUIIBI TATAHUSY,
«MeTtaboan3m», «MAUTOXOHIPHSI,
«OHEPreTHUECKUil 0OMEH»

[TACTUYECKOTO U YHEPTETHUECKOro 0OMeHa B
KJIETKE; YCTaHABIUBATh B3aUMOCBS3b MEKIY
HuMH. PaznruaTs TUIIBI OOMEHa BEILECTB B
KJICTKE: aBTOTPO(HBINA U reTepoTpOdHBIIA.
OmnuchIBaTh TAIbI SHEPTETUIECKOTO 0OMEHa
(TIOrOTOBUTENBHBIN, OECKUCIOPOIHBIH,
KHCJIOPOAHBII) M CPAaBHUBATH MX MEXKIY COOOM.
XapakTepr30BaTh PEAKIUH [IIMKOJIN3A,
OpOXKEHHSI, KJIETOYHOTO JBIXaHUs; BBISBIISATD
[IPUUMHHO-CJIEICTBEHHBIEC CBA3U MEKIY
[JINKOJIM30M, KJIETOUYHBIM JbIXaHUEM U CUHTE30M
Mosiekyi1 AT®. CpaBHuBaTh Y3 PEKTUBHOCTD
0ECKUCIOPOAHOTO U KUCIOPOAHOTO 3TAoB

4.3

buocunres Oenka

Peakumm MatpuyHoOro cuHTesa. ['eHetnueckas
nHpopmanus u JJHK. Peannszanms reneTnaeckoi
MH(pOpPMAIINU B KIIETKE.

['eHeTHYECKNI KOJI M €r0 CBOMCTBA.
Tpanckpunuus - maTpuuHbli cuaTe3 PHK.
Tpancsus - 6nocuHTe3 6enka. JTarbl
TpaHcisiuu. KoaupoBanne aMMHOKUCIOT. Poitb
pubocom B OmocuHTE3€e Oernka.

VIemoncmpayuu:

[ lopmpemuor: H.K. KonbuoB. Tabauyst u cxemvi:
«Ctpoenne [IHK», «Ctpoenne n
(yHKLIIMOHMpOBaHUE reHa», «CuHTe3 Oenkay,
«Penmukanus [JJHKy, «'eneTndeckuil Koay.
ObopyoosaHue: MOJIENN- aNlIUTMKALUU «Y IBOCHHE
JIHK u Tpanckpunuus», «bnocunres 6emka»

PackpsIBaTh coepKaHNe TEPMUHOB U IIOHATHMN:
EH, TEHETUYECKUI KOJI, MATPUYHBI CUHTE3,
TPAHCKPUIILKSL, TPAHCIISIUSA, KOJOH, aHTUKOJIOH,
pubocoma, eHTpajIbHas 10TMa, MOJIEKYJIIpHas
Ouostorusi.

OnpenensTb CBONCTBA TEHETUYECKOTO KOJa
(TpUIIETHOCTD, OJHO3HAYHOCTh, BBIPOKICHHOCTD,
YHUBEPCAIbHOCTh, HEIIEPEKPHIBAEMOCTb,
HenpepbIBHOCTH). ONUCHIBATh 3TAlbl pean3aluu
HaCJIeICTBEHHOW NH(OpPMAILIUU B KIIETKE.
CpaBHUBATh PEAKIIMM MAaTPUYHOTO CUHTE3a
monekyn PHK u 6enka B kitetke




4.4 Hexnerounsie (popMbl 1 Hexerounsie (GOpMBbI )KU3HU - BUPYCHI. PackpbiBaTh copiepKaHHe TEPMUHOB U IOHATHUI:
PKU3HU - BUPYCHI Victopus otkpeitust BupycoB (/1. . IBanoBCKwHit). BUpYC, BUPYCOJIOTHS, Karicua, Oakreprodar,

OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUK BUpYC UMMyHOepuIuTa yenoseka (B1Y),
BUPYCOB. OHKOI€HHBIE BUPYChl. XapaKTEpU30BaTh BUPYCHI
bakTepuodaru. boye3Hu pacTeHuid, )KUBOTHBIX U [KaK HEKJIETOYHYIO (DOpPMY KH3HU; OCOOCHHOCTH
4yeJI0BEKA, BbI3bIBaEMbIE BUpycamu. Bupyc CTPOCHUS U KUZHEJEATENbHOCTH BUPYCOB.
nMMyHoedumTa yenoseka (B1Y) - OnuceIBaTh KU3HEHHBIN LUK BUPYCOB
Bo30ynutenb CIIM/]a. ObpaTHas TpaHCKpUNIHS, MMMYHOIS(MUIINTA YeTIOBEKa; pa3indyarh Ha
peBeprasa u uHTerpasa. [lpodunakruka pucynkax BTM ((Bupyc TabauHO# MO3auKH),
pacipoCcTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUIA. OakTepuodar, BUY.
VIemoncmpayuu: O60CHOBBIBATH U COOIOAATH MEPhI
[ Topmpemoi: 1. . UBanoBckuit. Tabauywl u Npo(UIAKTUKY PACTIPOCTPAHEHHSI BUPYCHBIX
cxemvl: «Bupycoi», «baktepuodarny; «Ctpoenue 3a0oseBaHuil (pecupaTopHbIe, KETyA09HO-
1 xu3HeHHbIN nuki Bupyca CI1M/a, KHIIICYHbIC, KiemeBoi sHedanut, BUU-
OakTepuodara. uHDEKIs)
Obopyoosanue: monens cTpykrypsl JTHK;
MarHuTHas Mojenb-anmnkanus «CTpoeHue
KJIETKU»

lIToro 4acos 1o teme 6

Tema 5. PazMHo:xeHHE U HHIUBUAYAJbHOC PA3BUTHUEC OPraHu3MoOB




5.1

PKM3HEHHBIN IUKJT KJIETKHU.
[lenenune kineTku. MuTo3

KieToYHBIN IUKII, MIX XXKU3HCHHBIN ITUKJI KJICTKH.
WNuTtepdasza u mutos. [Iporeccel, mporekaromnue B
nHTEepdase.

Pernumkanus - peakius MaTpU4HOrO CUHTE3a
JIHK. Ctpoenue xpoMocoM. XpOMOCOMHBI
HA0Op - KApUOTHUIL. JIUIITIOUTHBINA U TAIJIOUTHBINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
L{1TOJIOrnYECKHE OCHOBBI PA3MHOKEHUS U
VHIUBUYAIbHOTO PA3BUTHSI OPraHU3MOB.
Jlenenue knetku - Muto3. CTaguu MUTO3a.
[Iporiecchl, MPOUCXOASAIINE HA PA3HBIX CTAIUSIX
MUTO3a. brosornueckuii cMbICa MUTO3a.
[IporpamMmmupyemas rudenp KJISTKH - allonTo3.
VIemoncmpayuu:

Tabnuywl u cxemol: «KICTOUHBIN ITUKIDY,
«Pemnukanus JJHK», «Ctpoenne XxpoMocoMbI»,
«MHUTO3»; MATHUTHASI MOJENb-aNIUIMKALUS
«Jlenenne knetku»; moaens JJHK.
ObopydosaHue: CBETOBOI MUKPOCKOM H
MuUKporpenapaT «KapuokuHes B KileTKax
KOpEILIKA JIyKay.

Vlabopamopnusie u npakmuueckue padoomot:
JlaGopaTopHnas padota Ne 3. «Habmonenue
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
FOTOBBIX MUKPOITPENAapaTax»

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
KJICTOYHBIM IUKJ, HHTEepda3a, peayrInKaims,
XpOMOCOMa, KApUOTHIIL, FaIlJIOUIHbIH,
TUTUTOMTHBIN XPOMOCOMHBIN Ha0Op, XPOMAaTHU/IBL;
MUTO3 €ro cTaguu: npodasa, meradasa, anadasa,
Tenogasa.

OnuchIBaTh KU3HEHHBINA UK KJIETKH;
[IEPEUYUCIIATh U XapaKTepU30BaTh IIEPUOIBI
KJIETOYHOT'O LIMKJIAa, CPABHUBATh UX MEXAY COOO.
OnuceIBaTh CTPOCHHE XPOMOCOM, KAPUOTUIIOB
OpraHU3MOB, CPABHUBATh XPOMOCOMHBIE HA0OPBI
KJIETOK.

CpaBHUBaTh cTaanu MuTo3a. Pasnnyars Ha
MUKpOIIpenaparax u puCyHKax CTaJuu MUTO3a.
PackpbIBaTh OMOJIOTHYECKUI CMBICTT

MHUTO3a




5.2

DopMBbI pa3MHOKEHUS

DopMbI pa3MHOKEHHUS OPraHU3MOB: OeCIoIoe u

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:

OpraHu3MOB [10JIOBOE. pa3MHOXKEHUE, KJIOH, TI0JIOBbIE KJIETKH (raMeThl),

Bu bl 0ecriosioro pa3MHOXKEHHUS: IEJIEHUE HAABOE [SIMIIEKIIETKa, CIEPMATO301 1, 3Ur0Ta, IEJICHUE

1 I0YKOBAHUE OJHO- U MHOT'OKJIETOYHBIX, HaJBOE, IOYKOBAHUE, CIIOPYJISALINS,

CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. (hparMeHTaIus, BEreTaTUBHOE pa3MHOKEHHE,

cKycCTBEHHOE KIIOHMPOBAaHUE OPTraHU3MOB, €TI0  |[CEMEHHOE Pa3MHOKEHUE, ONBUICHHUE, IBOMHOE

3HAUYCHUE OILUIOJOTBOPEHHUE, IIOJIOBBIE JKEJIE3bl, CEMEHHHUKU,

TS CEJIEKIUU. SIMYHUKH, OIJIOJIOTBOPEHHE (HApYKHOE,

[To0BOE pa3MHOXKEHUE, €0 OTINYUS OT BHYTpPEHHEE).

Gecrooro. XapakTepu30BaTh OCOOCHHOCTH U 3HaUCHHE

Vlemoncmpayuu: Tabnuyvl u cxemor: «PopMbl  [0€CHOIIOTO U MOJIOBOTO CIOCOOOB Pa3MHOKEHHUS.

Pa3MHOXKEHHsI OpraHU3MOBY, «JIBoitHOE Bb11e1Th BBl 0ECIOI0r0 pa3MHOKEHMS;

OILIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI, BBISIBJISITh B3aUMOCBSI3U MEXIY GopMaMu U

«Jlenenue kneTku Oakrepun», «BereraruBHoe crioco0amMM pa3sMHOXKEHUs, U UX OMOJIOTHYECKUM

Pa3MHOXXEHHE pacTeHui», «CTpOEHHUE MOJOBbIX  [3HAYCHHUEM.

KJIETOK) Biagers npuémamu BEreTaTUBHOIO Pa3MHOXKECHHUS
KYJbTYPHBIX PACTEHHH (Ha MpUMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIE KIETKU: ANLEKIIETKHY,
CIIepMaTO30M/Ibl; BBISBIIATE OCOOEHHOCTH UX
CTPOEHUS

5.3 Meiio3 Meiio3. Cranun meiiosa. IIpoueccsl, PackpsIBaTh COAEpIKAHUE TEPMHUHOB U ITIOHSATHMN:

[MPOUCXOAAIINE Ha cTaIuaX Melo3a. [loBenenue
XpoMOCcoM B Meio3e. Kpoccunrosep.
brosornueckuil CMbICI U 3HaYEHUE MEH03a.
VIemoncmpavyuu:

Tabauywl u cxemvi: «Jlenenne KIeTkny, «Mewo3».
Obopyoosanue: monens JIHK; marautHas
MOJICTb-aIIUIAKAIHS «/[eeHue KieTkm

ME03, KOHBIOTAIUsl XPOMOCOM, IEPEKPECT
(KpOCCHUHTOBEP) XPOMOCOM, TaMETHI.
XapakTepu30BaTh MEHO3 KaK CIIOCO0 KJIETOYHOIO
JICJICHUA, OIINChIBATH Meno3 1Mo cTaausiam,
CpPaBHUBATH CTAUN MEHO03a U MUTO3A.

Pa3nuuare Ha pUCyHKax CTaJlMM MEW03a;
pacKpbIBaTh OMOJOTHYECKOE 3HaUEHHE Mel03a




5.4

OOpazoBaHue 1 pa3BUTHE
[MOJIOBBIX KJIETOK.

[" ameTorenes - mporecc 00pa30BaHMs TTOJIOBBIX
KJICTOK Yy JKUBOTHBIX.

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
raMEeTOr€HE3, CIIEPMATOr€HE3, OOTEHES,

Or1010TBOpEHUE [loyIOBBIC JKEIe3bl: CEMCHHUKU U SIHYHHKH. CrepMaTO30M/1, aKpOCcoMa, SIMIEKIIETKA, MOJISIPHbIC

OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK - TeNbIla. XapaKTepru30BaTh 0COOCHHOCTH
rameT (CriepMaTo30u/l, IMIEKIIeTKA) - raMeToreHesa y *KUBOTHBIX U €r0 CTaIuu;
criepmaToreHes u oorene3. OCoOeHHOCTH [IOJIOBBIC KIICTKH »KUBOTHBIX U OIIMCHIBATH
CTPOCHUS SIMIIEKIIETOK U CIIEPMATO30U/I0B. [IPOIIECC UX PA3BUTHSI.
OmnonorBopenue. [lapreHorenes. CpaBHHMBAThH CIIEPMATOTEHE3 U OOTEHE3.
VIemoncmpavuuu: OnuceIBaTh OTIOOTBOPEHUE, OMOIIOTHYECKOE
Tabauywvl u cxemwvi: «IIpsimoe u HETIpsIMOE 3HAYCHHE OILJI0IOTBOPCHHMS
pa3ButTHey, «'aMeToreHe3 y MICKOMUTAIOIINUX U
4eJIOBEKAY.
Obopydosarue: Moaenb MeTapazHOl XPOMOCOMBEI,
MHKPOCKOIT, MUKpoTIpenapaTsl «CriepMaTo301/Ibl
MJICKOIIUTAIONIETO», «SIHIeKIeTKa
MJIEKOITUTAIOLLIETOY.
Vlabopamophule u npakmuueckue paoomol:
JlaGoparopHuas padota Ne 4. «M3ydyenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX MHKpPOIpemnapaTax»

5.5 |MnauBuIyansHOE NHauBuayanbHOE pa3BUTHE (OHTOTEHE). PackppiBaTh coqepkaHle TEPMUHOB U IMOHSATHMN:

Pa3BUTHUEC OPraHu3MOB

OMOpHOHANTBHOE pa3BUTHE (IMOpUOTEHE3). DTarbl
YMOPHOHAIIBHOTO Pa3BUTHS Y TO3BOHOUHBIX
PKHBOTHBIX: IPOOJICHNUE, TacTPYJIsALMS,
opraHoreses. [ToctamOproHanbHOE pa3BUTHE.
Tunsl 10CTASMOPHOHAIBHOTO PAa3BUTHSL: IPSMOE,
He TpsMoe (JTUUMHOYHOE). Brusinue cpezsl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

Poct u pasButne pacteHuii. OHTOreHe3
[[BETKOBOT'O PaCTEHUS: CTPOCHHE CEMEHU, CTaIuI
pa3BUTHS.

OHTOT€HEe3, SMOpPHOreHes3, 3uroTa, ApoOiIeHue,
OiacTomepsl, MOpyIa, O1acTyina, G1acToLenb,
racTpylia, Helpyna, OpraHOTeHe3; 3apO/IbIILIEeBbIe
JTMCTKU: SKTOJIepMa, ME30/1epMa, SHTOJIEpPMa;
MOCTAMOPHOHAILHOE PAa3BUTHE: TIPSMOE U
HeTpsiMoe (JINYNHOYHOE); MeTaMop o3,
Meracropa, MUKPOCTIOpa, bUIBIIEBOE 3epHO,
CIIEpPMUH, 3apOJIBIIIEBBIM MEIIOK, IBOMHOE
or100TBOpeHue. OnpeaessiTh dTaIbl
AMOPHOHAIEHOTO Pa3BUTHS XOPIOBBIX HA CXEMax
1 TIpernapaTax M OIHCHIBATH TPOIIECCHI,




VIemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIC CTATUU
OHTOreHe3a», «[IpsMoe u HenpsiMoe pa3BUTHEY,
«/IBOMHOE OILIOAOTBOPEHUE Y IBETKOBBIX
pacTeHU»

CpaBHHMBAThH IIEPUO/IbI OHTOT'CHE3A; IPSIMOE U
HenpsiMoe (JINYMHOYHOE) TOCTIMOPUOHAIIBHOE
pa3BUTHE, 3apOABIIIN YEIOBEKa U IPYTUX
XOPJIOBBIX.

OOBACHATH OMOJTOTMYECKOE 3HAUEHUE Pa3BUTHS C
MeTamop(ho30Mm;

OTPHILIATEIIEHOE BIMSHUE aJIKOTOJIsl, HUKOTHHA U
NPYTUX TEPAaTOTCHHBIX (PaKTOPOB Ha pa3BUTHE
3apo/IblllIa YeI0BeKa.

OnuchIBaTh MPOLECC JBOWHOTO OTUIOAOTBOPEHUS
y IBETKOBBIX PACTCHUI

1Toro uacoB o Teme

Tema 6. Hacsie1cTBEHHOCTh U HU3MEHYHBOCTH OPraHU3MOB

6.1

[ eneTuka - HayKa
0 HACJIEICTBEHHOCTHU
1 U3MCHYUBOCTHU

1

[IpenmMer u 334U TEHETUKH.

Posb nuTONOrMU ¥ SMOPHOIOTHH B CTAHOBJICHUU
reHeTUKH. Bxian poccuiickux u 3apy0eKHbIX
YUEHBIX B Pa3BUTUE T€HETUKU. METOIbI TEHETUKN
(rubpu10JIOTNYECKU, INTOTEHETUYECKUH,
MOJICKYJIIPHOT€HETUYECKHIA ).

OcHOBHBIE reHeTHYeCKHe NOHATHS. [ eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpEIIMBaHHIA.

VIemoncmpayuu:

[ lopmpemui: I'. Mennens, T. Mopran, H. 1.
Basusos, C. C. UeTBepHKOB,

H. B. Tumodees-Pecosckuii. Ob6opyoosanue:
MOJIeNb- anruKanus «MoHorubpuaHoe
CKpelllMBaHuey, repbapuii «I'opox moceBHON»

PackpbiBaTh copepKaHue TEPMUHOB U IIOHATHUI:
I'eH, TeHOM, T'€HOTHI, (PEHOTHUII, XPOMOCOMBI,
aJIIeJIbHbIE TeHbI (aJUIeNIN), TOMO3UT0Ta,
reTepo3nuroTa, JOMUHAHTHBIA PU3HAK (TeH),
peLieCCUBHBIN NPU3HAK (TeH), YUCTasl JIUHUA,
THOPUIL.

[IepeunciiaATh U XapaKTepu30BaTh METOIbI
FEHETUKU: THOPUI0JIOTHYECKHH,
LIUTOr€HETUYECKUH, MOJIEKYJIIPHOT€HETUYECKU;
TOMUHAHTHBIE U PELECCUBHBIC TPU3HAKU
PacCTeHUH U KUBOTHBIX.

[1o1p30BaTHCSI FEHETUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM JUISI 3aIIUCH TEHOTUITMYECKUX CXEM
CKpELIMBAaHUS




2  [3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HacJeA0BaHUs IPU3HAKOB, PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
HAaCJIEA0BaHUS IIPU3HAKOB. YCTaHOBJICHHBIE MOHOTHOPUIHOE CKpeIMBaHKe, (PEHOTUITHYECKHIE
MoHnorubpuaHoe [". Mennenem. MOHOTHOpUAHOE CKPEIIMBAHUE.  [TPYIIIbI, THOPHUIOIOTHYECKUI METO/I, YUCThIE
CKpELIUBAaHNE 3aKoH enHO00pa3usi TMOPHUIOB IIEPBOTO JTMHUM, TOMUHHUPOBAHKE T€HOB (TIOJIHOE,

rokoJieHus. [IpaBuno noMuHupoBaHusl. 3aKOH HEIIOJIHOE), PACLIEINIEHUE B IOTOMCTBE.
pacUICIUIEHNs IIPU3HAKOB. [ MnioTe3a 4ucToThI OnuceiBaTh METOIUKY IIPOBEACHUS
rameT. [loHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE. ['. MenzeneM OnbITOB 110 U3YYECHUIO
VIemoncmpayuu: HacIeA0BaHUs OJHOM IIapbl IIPU3HAKOB y TOpoXa
lopmpemui: I'. Mennens. [TIOCEBHOTO.
Tabnuyel u cxemvi: «MoHOTUOpUAHOE PackpbIBaTh coziepKaHHE 3aKOHOB €IMHO00pa3us
CKpELIMBAHUE U €TI0 IIUTOreHeTUYEeCKast OCHOBa», [TMOPUIOB MEPBOIO MOKOJICHUS U 3aKOHA
«3aKOH PacIIEIVICHUs ¥ €ro [IUToreHeTnyeckass  pacuieniaeHus. OObsACHATh TMIIOTE3Y YUCTOTHI
OCHOBa», «3aKOH YHCTOTHI TaAMET». rameT. 3anuchlBaTh CXEMbl MOHOTHUOPUIHOTO
Obopyoosanue: MOJENU-aNIIINKALUN CKpELIMBAaHUA, OOBICHATH €0 IUTOJIOTHYECKHE
«MoHorubpuaHoe ckpelrBanue», «Hemnonnoe  (0CHOBBI U pellaTh FeHETUYECKHE 3ajau Ha
NTOMUHUPOBaHUE», TepOapuii «I'opox MOCEeBHOI» |[MOHOIMOPHUIHOE CKPEIIMBaHUE
6.3 |[lurubpuaHoe JluruOpuHoe CKpelmuBaHue. 3akoH PackpbiBaTh coepKaHle TEPMUHOB U IOHSTUI:
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOI'O HACIEA0BAHUS IPU3HAKOB. MUTHOpUIHOE CKpEelIBaHNe, aHAIU3UPYIOIIee
HE3aBUCUMOTIO [{uTOoreHeTnuecKre OCHOBBI TUTHOPUAHOTO ckpemuBanue. OnuceiBath onbITH . Menaens no

HACJICOJOBaHUA IIPU3HAKOB

CKpEUIMBaHNA. AHATH3UPYIOIIEe CKpEIIBaHuE.
Vcrnonp30BaHNe aHATH3UPYIOMIETO CKPEIINBAHUS
TUIs1 OTIpEIeIICEHUS] TEHOTHUIIA OCOOH.
Iemoncmpavyuu: I[lopmpemsi: I'. MeHiensp.
Tabauywvl u cxemvi: «Iurndpuanoe
CKpelrBaHuey, «L luTogornyeckre OCHOBBI
TUTHOPUIHOTO CKpeluBaHus». Qbopydosanue:
MOJIeTIb- anrIuKanus «Jurudpunnoe
CKpEIMBaHUE)»

M3y4EHUIO HACJIEIOBAHUs IBYX I1ap IPU3HAKOB y
ropoxa IOCEBHOT0. PackpbIBaTh coaepxaHue
3aKOHA HE3aBHCHMOI'O HACJIEOBAHUS ITPU3HAKOB.
[IprMeHATh MaTEMaTUYECKUI PacyeT ¢ MOMOIIBIO
METO/a IEPEMHOXKEHUS BEPOATHOCTEN U 3aINCH C
MOMOIIBIO (PEHOTUIMUYECKUX PaUKaIOB
pacCIIEIUICHHs IPU3HAKOB Y IIOTOMKOB I10
(EHOTHUITY U TEHOTHUITY.

3anuchIBaTh CXEMbI TUTHOPUIHOTO CKPELIMBaHuUS,
OOBSICHATB €r0 LIUTOJIOTMYECKHE OCHOBBI U
peraTh FreHeTUYeCKHe 3aa4l Ha AUTHOpHUIHOE
CKpELIUBAHNE




6.4

CremieHHOe
HACJIeIOBaHKE TPU3HAKOB

CueruieHHOE HacienoBanue npusHakos. Padora T.
Moprasa 1o CLeNnJIeHHOMY HacJe10BaHUIO T'€HOB.
Hapyuienue cuenienus reHoB B pe3yJibTaTe
KPOCCUHIOBEpPA. XPOMOCOMHAasl TEOPUS
HACJIEICTBEHHOCTH.

['enernueckue KapTol. Jemoncmpayuu:
[lopmpemui: T. Mopran. Tabauyst u cxemvl:
«Meiio3», «I'eHeTnueckue KapTbl paCTEHUH,
PKMBOTHBIX M YeJIOBEKay, «B3anumoaeiicTBre
QILIENbHBIX TeHOBY. OOopydosaHue:
MuKpomnpenapar «/[pozodunay (Hopma, MyTaruu
(hOpMBI KPBUTHEB M OKPACKH Tella), MUKPOCKOTI,
Mozenb-anmukaius «llepekpéct xpoMocomy».
Vlabopamopnule u npakmuyeckue padomol:
JlaGopaTopnas padota Ne 5. «3yuenue
[PE3yJIbTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO
CKPEIMBAHUS Y IPO30(UIIBI HA TOTOBBIX
MUKpOIpenaparax»»

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
CLICIJICHHOE HACIIEJOBAaHUE IIPU3HAKOB,
[peKOMOMHALINS TE€HOB, TCHETHYECKUE KapThI
XPOMOCOM, MOPraHUAA.

HaspiBaTh OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOU
TeopuM HaciieacTBeHHOocTH T. Moprana;
pacKpbIBaTh cojiepkanue padotel T. Moprana no
CLEIJICHHOMY HAaCJIEA0BaHUIO I€HOB U IIPUYUHBI
HapyLICHUs CLICIUICHUs MEKy T€HAMH.
3anuchIBaTh CXEMbl CKpELIMBAaHUS U
CLIETIJICHHOM HacCJI€ZIOBaHUH, OOBSCHSITh IPUYHUHBI
PEKOMOMHALIMY T€HOB, OIPEEIATh YUCIIO IPYIII
CLICTUICHUS T€HOB; PEIIaTh TEHETUYECKUE 3a1a4U
Ha CLIEIIJICHHOE HACJIEJOBaHHE

6.5

['eHeTHKa mosa.
HacnenoBanue npu3HaKkos,
CLIETJIEHHBIX C I10JIOM

['enerrka nona. XpoMOCOMHOE ONPEEIIEHNE
rosia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMoramMeTHBIE U TeTEPOTraMeTHBIE OPTAHU3MBI.
HacnengoBanue nmpu3HaKoB, CHIETIEHHBIX C MTOJIOM.
VIemoncmpayuu:

\[lopmpemur: I'. Mennens, T. Mopran, H.U.
Basuiios.

Tabauyst u cxemol: «'eHETUKA TIONIAY,
«3aKOHOMEPHOCTH HaclieI0BaHUS, CLETIIEHHOTO C
rnosiom», «KaproTturmsl yenoBeka 1 >KUBOTHBIX»

PackpsIBaTh coepKkaHNe TEPMUHOB U ITIOHATHMN:
XPOMOCOMHBIH HabOp, ayTOCOMBI, TOJIOBbIE
XPOMOCOMBI, TOMOTaMeTHBIN MO,
reTepOraMeTHBIN M0J1, CLETUIEHHOE C TI0JIOM
HacJIeA0BaHUE IIPU3HAKOB.

OOBACHATH LUTOJOTUYECKUE OCHOBBI
XPOMOCOMHOTI'0 MEXAHU3Ma ONPEIEICHUS 110JI1A Y
[pa3IUYHBIX OPraHU3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH HACJIEIOBaHU
[IPU3HAKOB, CLICTNIEHHBIX U HE CLEIUIEHHBIX C
rosioM. PemaTe reHeTHdeckue 3a1a4u Ha
HaCJIeJ0BaHUE CLEIJIEHHBIX C IT0JIOM IPU3HAKOB




6.6

113MeHYNBOCTE.
HenacnencrseHnas
N3MEHYUBOCTH

3MeHUMBOCTh. BUbI HN3MEHUMBOCTH:
HEHACJICICTBEHHAs U HaclieAcTBeHHasd. Poiib
Cpebl B HEHACIIEICTBEHHOW H3MEHUYUBOCTH.
XapakTeprucTuka MOAU(pUKAITIOHHOMI
M3MEHYHUBOCTH.

BapranvoHHBIN s U BApUALIMOHHAsL KPUBAs.
Hopma peakiuu npusHaka.

KosinuecTBEHHbIE U KAYECTBEHHBIE IPU3HAKHA U UX
HOpMa pEaKkLH.

CaoiicTBa MOIU(UKAIIMOHHONW U3MEHYMBOCTH.
VIemoncmpayuu:

Tabauywl u cxemwvl: «BUapl H3MEHYUBOCTHY,
«MoaudukamoHHas U3MEHYHUBOCTD.
Vladopamophusle u npakmuueckue papomul:
JlaGoparopHast padota Ne 6. «3yuyenue
MOAU(PUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHUE

BapHAIIIOHHOTO PAJIa U BAPUAIMOHHON KPUBOM»

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
M3MEHYMBOCTD, HACJICCTBEHHAs] NU3MEHYUBOCTb,
HEHACJICACTBEHHAs: NU3MEHYUBOCTD,

MO T (UKAITMOHHAS U3MEHYHBOCTD,
BAPUALIMOHHBIN PsJl, BAPUAHTA, BapMallMOHHAs
KpHBasi, IPU3HAK, HOpMa PEaKluH,
KOJINYECTBEHHBIE U KAYECTBEHHBIC IIPU3HAKH.
KnaccudunupoBaTh BUIbI HK3MEHUYUBOCTH H
BBISIBJIATH MX OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncasaTs cBoiicTBa MOAU(PHUKALIMOHHON
U3MEHUYMBOCTU M OOBACHATH €€ 3HauUeHHe 1Jis
OpPraHU3MOB.

Pa3nyaTh KOJIMYECTBEHHBIE U KAUECTBECHHbIE
[IPU3HAKU; CTPOUTHh BapUALMOHHBIN P,
BapUALIMOHHYIO KPUBYIO, BEIUUCIIATH CPEIHEE
3HAUEHUE MPU3HAKA




6.7

HacnencrsenHas
N3MEHYUBOCTH

HacnencTBeHHas, Uiy reHOTUIIHYECKast
M3MeHYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTD.
Mei103 1 I0JI0BOM POLIECC - OCHOBA
KOMOMHATHUBHOW M3MEHYMBOCTH. MyTanoHHas
3MEHYUBOCTb.

Knaccuukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

UHacToTra 1 npu4nHbl MyTanui. MyrareHHble
(akTOpHI.

3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHOM
M3MEHYMBOCTH

H. 1. BaBunosa. BHesiiepHast HacneACTBEHHOCTh
11 U3MEHYUBOCTb.

VIemoncmpayuu:

I {lopmpemur: T'. ne @puz, H. U. BaBuios.
Tabnuyet u cxemsi: «MyTalmOHHAS
3MEHYUBOCTHY.

Obopydosanue: MUKPOCKOI, MUKpONpenapar
«po3odunay (Hopma, MmyTaruu GOpMBI KPBLIHLEB
1 OKpacka Teja); KOMHaTHbIE paCTEHUS C eCTpon
OKPacKOH JINCTHEB.

Vlabopamophbsie u npakmuueckue paoomot:
JlaGopaTopHas pabota Ne 7. «AHanu3 myTtamuii y
Np030(UIIBI HA TOTOBBIX MUKpOIpenapaTax»»

PackpsIBaTh COAEpIKaHNE TEPMUHOB U ITIOHSATUN:
HaCJle/ICTBEHHAsI U3MEHYMBOCTh, KOMOWHATHBHAS
M3MEHYMBOCTb, MyTallUOHHAs U3MEHYUBOCTb,
MYTaHT, MyTallu}: T€HHbIE, XPOMOCOMHBIE,
TCHOMHBIE; ITOJIUIUIONINS, aHEYTIIOM NS,
MyTareHsbl. XapakTepUu30BaTh HACIEACTBEHHYIO
M3MEHYHUBOCTD; (DOPMYIHPOBATH 3aKOH
TOMOJIOTHYECKUX PSI0B B HACJIEICTBEHHOU
n3meHunBoct H. V. BaBuiioBa u 00BSICHATH €T0
3Ha4YeHHe /17151 OMOJIOTHH U CEIEKIHH.
KnaccuduuupoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U TIPUBOJUTH IPUMEPHI
MYyTaLUN.

OOBACHATH MPUYUHBI BOSHUKHOBEHMS

MyTalui, posib (paKTOPOB-MYTareHoB.
CpaBHUBATh BU/bl MyTallUi; BBISBISATH IPUUHHbI
HACJICCTBEHHON U3MEHYMBOCTH, UICTOYHUKHU
MYTareHOB B OKpY’Karollel cpesie (KOCBEHHO).
XapakTepu30BaTh BHEAECPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTD




6.8

['eneTnka yeoBeka

['enernka yenoBeka. Kapuorun yenosexa.
OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaIOrMYeCKHi, OJIM3HELIOBBIH,
IMTOT€HETHYECKHUI, OMOXUMHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU .

CoBpeMEHHOE OIpeIeIeHUE TEHOTHUIIA!
[10JIHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBAHUE, B TOM YHCJIE C IOMOLIbIO
TT1{P-ananu3a.

Hacnenctennbie 3a00/1eBaHUs YeIOBEKA: TEHHbBIE
0011e3HU, 00JIE3HH C HACIIEICTBEHHOU
[PEAPACIION0KEHHOCTBI0, XPOMOCOMHBIE
00se3uu. CoMaTuyecKkue U reHepaTuBHbIE
MyTaluu.

CtBoJioBbIE KNETKU. [IpuHIIMIIBI 310pOBOTO
o0pasa KU3HH, TUATHOCTUKH, MPOPUIAKTUKH U
NedYeHus reHeTuYecKux Oonesneit. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAHNE. 3HAUCHHE
MEIUIIMHCKON F€HETUKH B NIPEAOTBPAILEHUN U
JIeUeHNH FeHETUYECKUX 3a00JIeBaHU YeI0BeKa.
VIemoncmpayuu:

Tabruyer u cxemoi: «HacnenoBanue pesyc-
(akTopay, «I'eHeTHKa rpymi KpoBU».
Vlabopamophbsie u npakmuueckue paoomot:
[IpakTuueckas pabora Ne 2. «CocraBieHue u
QHAJIN3 POJIOCIIOBHBIX YEJIOBEKa

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
KApUOTHUII YEJIOBEKA, IIUTOT€HETUYECKUN METO/I,
FEHEAJIOrHYECKUN METO/, POJOCIOBHBIE,
OIU3HEIOBBIM METOJ, HACJEICTBEHHBIE OOJIC3HU:
(MOHOTEHHBIE, C HACIEACTBEHHON
[IPEIPaACIOI0KEHHOCTHIO, XPOMOCOMHBIE),
MEIUKO-T€HETUYECKOE KOHCYJIbTUPOBAHUE.
[lepeuncnsiTh 0COOEHHOCTH U3Y4YEHHUS F€HETUKHI
YeJI0BEKA; IPUBOJIUTH IPUMEPHI HACIEACTBEHHBIX
Oosie3Hel yenoBeKa, XapakTepu30BaTh METO/IbI UX
NpOoQHIAKTUKN; 0OOCHOBBIBATh 3HAYEHUE MEJIUKO-
TEHETUYECKOT0 KOHCYJIbTUPOBAHMSL.

BbISABIATE M CPaBHUBATH MEXKIY COOOM
JTOMMHAHTHBIE U PELIECCUBHBIEC IPU3HAKH
YEIIOBEKA.

CocTaByIATh U aHAJIM3UPOBATh POJLOCIIOBHBIE
YeJIOBEKa




l1Toro uacoB o Teme

8

Tema 7. Cesiekunsi OpraHu3MoB, OCHOBbI O0HOTEXHOJIOTHH

7.1

Cenekuus Kak HayKa U
poIecc

1

Cenexuus Kak HayKa U Ipolecc. 3apoKaeHHUe
CEJIEKLIUU U JOMECTUKALUA.

Yuenue H. 1. BaBuiioBa o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUH.

L{eHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX.
CopT, mopoja, mramm.

VIemoncmpavyuu:

[ lopmpemoi: H. 1. BaBunos. Tabauyst u cxemol:
kapta «L{eHTpbl MHOT00Opa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHu», «Ilopoabl toMamHux
PKUBOTHBIX», «COpTa KyIbTYpPHBIX PACTCHUI».
Obopyoosarue: MyJSKY TII0JI0B U KOPHETUIOI0B
MUKUX QOPM U KYJIBTYPHBIX COPTOB PACTEHUI;
repbapuii «CenbcKOX03HCTBEHHBIC PACTEHUS»

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
CEJIEKLIMSI, COPT, IOPOJa, IITAaMM, TOMECTUKALIMS,
WIM OJIOMAITHUBAHUE, IEHTPBI MHOT000pa3us U
[IPOUCXOXKACHUSI KYIbTYPHBIX pacTEHUH U
PKHUBOTHBIX, THOPUIM3AIHs, UICKYCCTBEHHBIN
oTOOp.

Ha3biBaTh 1 CpaBHUBATh OCHOBHBIE TaIIbI
Pa3BUTHUS CEIEKIUH.

M3narate yuenne H. V. BaBuiiosa o nieHTpax
[IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHU;
pa3nuyaTh LEHTPBI HA KapTe MUpPaA, CBA3BIBATH UX
MECTOII0JIOKEHHUE C OYaraMy BO3ZHUKHOBEHUS
NPEBHENUINNX LIUBUIU3ALUN.

CpaBHUBaTh COpTa KyJIbTYPHBIX PACTCHUIA,
[IOPOJIbI IOMAIIHUX )KUBOTHBIX U UX JTUKHX
MIPEKOB.

O1eHUBaTh POJIb CEJEKIMH B 00eCTIeYeHUN
PO/I0BOJILCTBEHHON O€30MaCHOCTH YeJIOBEYECTBA




7.2

MeTobl U JOCTHKEHUS
CEJICKLIUU PACTCHUM U
SKUBOTHBIX

CoBpeMeHHbIE METO/IbI CeJIeKIIU. MaccoBbIi 1
VHIMBUIYAIBHBIN OTOOPHI B CEJICKIINH PACTCHHIA
1 KUBOTHBIX. OlleHKa dKCTepbepa.
BIIM3KOpOICTBEHHOE CKPEIIMBAHKE - MHOPHUIMHT.
YHucras TUHUA.

CkpelnimBaHue YuCThIX JIMHUM. ['eTepo3uc, unm
rubpuHas cuia. HepoacTBeHHOE CKpenuBaHue -
ayTOpunuar. OTHanénHas rudpuau3anus u eé
YCIIEXH.

cKyCcCTBEHHBIN MyTareHes3 U Mojay4yeHue
[MOJUILIONJOB. JJOCTHKEHUS CENeKUUU PACTEHUH,
PKUBOTHBIX U MUKPOOPTaHNU3MOB.
lemoncmpayuu: [lopmpemoi: . B. Muuypus,
I'. /1. Kapnieuenko, M. ®@. iBanoB. Tabauywt u
cxemvl: «OTHaneHHas ruopuanzanus», «PadoTsl
akagemuka M. @. UBanoBay, «llomurmonaus.
ObopydosaHue: MYISKU TUIOJIOB U KOPHETLIIOIOB
TUKUX POPM U KYJIBTYPHBIX COPTOB PACTEHUM.
Vlabopamopnule u npakmuyeckue padoomoi:
DKckypcusi «OCHOBHBIE METOBI U JOCTHIKEHUS
CEJICKIIUU PACTEHUH U )KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TFIEMEHHYIO (hepMy,
COPTOMCHBITATEIbHBIA YYACTOK MJIN TEIUINYHOE
X0351CTBO)

PackpsIBaTh COaEp:KaHNE TEPMUHOB U IIOHATHMN:
HCKYCCTBEHHBIH 0TOOp, MacCOBBIN 0TOOD,
WHAWBUYAIBHBI 0TOOP, IKCTEPhED,
OIM3KOPOICTBEHHOE CKpPEIIMBAaHUE, YHCTAs
JTMHMSL, TETEPO3UC, HEPOJICTBEHHOE CKPEIIUBAHUE,
ICKYCCTBEHHBI MyTareHe3, MOJIUIION/bI.
CpaBHMBaTh ()OPMBI HICKYCCTBEHHOTO 0TOOpa
(MaccoBOr0 U MHAUBUYaJIbHOTO), BUABI
ruOpuar3ayy (OJIM3KOPOJICTBEHHON U
OTJaJICHHOH ), CIOCOOBI OTYYEHUS MOIUILIIOUI0B.
[IpyBOANTE IPUMEPBI JOCTUKEHUN CEIEKIIUU
PacTeHUH U )KMBOTHBIX




7.3 |buoTexHONOTHUS KaK 1 buoTexHoIOrus Kak 0Tpacib MPOU3BOACTBA. PackpbiBaTh coiepKaHie TEPMUHOB U OHSTUIA:
0Tpacib IPOU3BOACTBA ['enHas nHXeHepus. JTanbl CO3AaHMs OMOTEXHOJIOTHA, KJICTOUHAs HMHKCHEPHSI, TeHHAs
pexombunanTHOU JIHK u Tpancrennbix WH)KCHEPUS, KIIOHUPOBAHUE, TPAHCTCHHBIE
opranusmoB. Kiierounas unxenepus. Kinerounslie opranusmsl, 'MO (remernuecku
KYJIbTYpbl. MUKPOKJIOHAJILHOE PA3MHOKECHUE MOTU(UIIPOBAHHBIE OPTAaHU3MBI).
pactenuii. KinoHnpoBaHue BHICOKOIIPOIYKTUBHBIX [XapaKTepu30BaTh OMOTEXHOJIOTHIO KaK OTpacib
CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. [IPOU3BOJICTBA, OCHOBHBIE JOCTHKECHHUS
JKosorndyeckue u srudeckue npodneMel. 'MO -  [0HOTeXHOJIOTHH B 00J1aCTH POMBIIIUIEHHOCTH,
eHETUYECKU MOAU(PHUIMPOBAHHBIC OPTAaHU3MBI.  [CEIBCKOTO XO35CTBAa U MEUIIMHBI.
VIemoncmpayuu: [lepeuncnsaTh U XapakTepu30BaTh OCHOBHBIE
Tabnuyet u cxemvi: «OOBEKTHl OMOTEXHOJIOTHHY, [METObI U JOCTHKEHHSI OMOMH)KEHEPUH.
«KileTouHbIe KyIbTYpBl U KIIOHUPOBAHUEY, OO0cy)XaaTh HKOJOTUYECKUE U ITHUECKUE aCHIEKThI
«KoHCTpyrpoBaHue 1 IepeHOC T€HOB, XPOMOCOM» [HEKOTOPBIX HCCIIeI0BaHUN B 00JIACTH
OUOTEXHOJIOIUHU (KIIOHUPOBAHUS, UCKYCCTBEHHOTO
OILIOIOTBOPEHUS, HAIIPABICHHOT'O U3MEHEHUS
reHOMa U CO3JJaHMsI TPAHCTEHHBIX OPraHU3MOB)
lToro gacoB mo Teme 3
Pe3epBHOE BpeMs 1
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME
11 KJIACC
Konnuectso
Ne /1| Haumenosanue DPa3/IeNoB 1 4ACOB [IporpammHoOe conepxanue OcCHOBHBIE BU/IbI JESITEILHOCTH 00YUaIOIINXCS

TeM y4eOHOTro mpeameTa

Tema 1. DBoJIIOLIMOHHASA OUOJIOTUSA




JBOJIOLINASA U METOIEI €6
N3YYICHUS

[ [penrnocbuiku BO3HUKHOBEHUS SBOJIOIMOHHOM
TEOpPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosioruy. BinusiHre YBOTIOIMOHHON TEOPUH HA
pa3BUTHE OMOJIOTHH U JPYTUXHAYK.
CBHUIETETHCTBA HBOJIOIUH.
[TasleOHTOIOTHYECKHUE: TTOCIIEA0BATEILHOCTh
MOSIBJICHUS BUJIOB B
[MaJICOHTOJIOTUIECKOMIETONNCH, TIEPEXOIHBIC
¢dbopmel. broreorpaduyeckue: CXoACTBO U
paznuuue dayH udaop MaTepUKOB U
0CTPOBOB.DMOPHOJIOTHYECKHE: CXO/ICTBA U
pa3ianyurs SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE:
rOMOJIOTUYHBIC, aHAJIOTUYHbIE, PYIUMEHTAPHbIE
OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-
OMOXMMHYECKHE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa00JINYECKUX
MyTel y BCeX )KUBBIX OPTaHU3MOB.
Vlemoncmpayuu:

[ lopmpemui: K. JIunnen, XK. b. Jlamapk, Y.
apsun, B. O. KoBanesckuii, K. M. bap, 3.
['exkenb, @. Mronnep. Tabauyst u cxemol.
«Pa3BuTHE OpraHndyeckoro Myupa Ha 3emiie»,
penbedHbie TaOIUIIBI «3aPOIBIIIN TO3BOHOYHBIX
PKUBOTHBIX», «APXEONTEPUKCY.

Obopyoosanue: buoreorpaduyeckas KapTa MUPa;
KOJTEKIHST «DOPMBI COXPaHHOCTH HCKOTIAEMBIX
PKUBOTHBIX U PACTEHUI; BIIAYKHBIC TPENapaThl

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
HBOJIIOLNS, IEPEXOAHbIE (DOPMBI,
(utoreHeTHYECKUE Psiibl, BUABI-OHICMUKH, BU/IbI-
[PEMKTBHI, 3aKOH 3apOJABILIEBOTO CXOJCTBA,
OMOTeHeTHYECKUIT3aKOH, TOMOJIOTUYHBIE U
QHAJIOTMYHBIEC OPraHbl, pyIUMEHTAPHBIE OPraHbl,
ATaBU3MBI.

[lepeuncirATb OCHOBHBIE ATAllbl Pa3BUTHUSA
DBOJIFOLIMOHHOU TEOPHH.

XapakTepHu30BaTh CBUJETEIILCTBA IBOJIIOLINN:
[1aJICOHTOJIOTHYECKUE, Onoreorpapuyueckue,
HMOPHOIOTUYECKHE, CPAaBHUTEIBHO-
AQHATOMUYECKHE, MOJIEKYIIPHOOMOXUMHUECKHE.
[IprBOANUTE PUMEPHI NEPEXOAHBIX HOPM
OpPIraHu3MOB, (PUIOTE€HETUUECKUX PS/IOB.
[IprBOAUTE GOPMYIUPOBKH 3aKOHOB
OMOTreHeTUYECKOI0 U 3apOJIbIIIEBOI0 CXO/ICTBA




1.2

lcTopus pa3BUTHS
npe/cTaBIeHu 00
HBOJTIOIIHN

DBostorinonHas teopus Y. Jlapsuna.

[ [pearnocbuiku BO3BHUKHOBEHUS JapBUHU3MA.
J[BrOKyILIME CHITBI 3BOJIIOLIMHU BUIOB 110 [{apBuny
(M30BITOYHOE PAa3MHOKEHUE MPH OTPAHUYCHHOCTH
peCypcoB, HEONPEAEIEHHAS] U3MEHYMBOCTD,
Oopb0Oa 3a cyliecTBOBaHHE, ECTECTBEHHBIH
0TOOD).

Cuntetndeckas Teopus sBosonnn (CTI) u eé
OCHOBHBIE I1OJIOKEHUSL. /Jemoncmpayuu:

[ lopmpemur: K. JIunuei, K. b. Jlamapk, Y.
/lapBuH.

Tabauysr u cxemor.: «llonynsiuuny», «Kapra-cxema
Mapupyra nyremectsus Y. lapsunay, «PopMmbl
00opbOBI 3a cyliecTBOBaHUEY, «EcTecTBEHHBIH
0TOOp», «MHOTr00Opa3rue COPTOB PACTCHUITY,
«MHoroo0Opa3ue nopo/J1 ’KUBOTHBIX»

PackpbIBaTh COAEPKAHNE TEPMUHOB U IMOHSATHMN:
cucremaTtuka, EO u KO.

XapakTepru30oBaTh OCHOBHBIE IBOTIOLIMOHHBIE
11U, KOHUENIUU U TEOPUHN; CPAaBHUBATh

B3I AbIHA BU 1 3BoJronuio K. Jimuaues, JK.b.
JTamapka, Y. lapBuHa.

OuenuBarb BkIaJ JInHHEs B pa3BUTHE
CHUCTEeMAaTUKHU U OOBSICHATH MPUHLIUIIBI OMHAPHON
HOMEHKJIaTypbl. XapaKkTepU30BaTh COAECPKAHUE U
3HaUYE€HHE SBOTIOLUOHHOM KoHuenuuu XK. b.
Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U COLUAIBHO-
SKOHOMUYECKUE MPEANOCHUIKA BOSHUKHOBEHUS
HBOMIOLIMOHHOM Teopun Y. Jlapsuna. PackpeiBaTh
coZepKaHue IBOTOIMOHHOM TeopunY. [lapBrHa;
CpaBHUBATh HEONPEACIICHHYIO U OIIPEAEICHHYIO
M3MEHUYHUBOCTh, ECTECTBEHHBIN U UCKYCCTBEHHBIN
0TOOpP, GOPMBI OOPHOBI 32 CYIIECTBOBAHHUE.
OnuchIBaTh MOJIOKEHUS CHHTETUYECKOU TEOPHUH
HBomrOIU (CTD) 1 0OBIICHATE €€ 3HaueHue IS

OMOJIOTHMH.




Bua: xpurepun u
cTpykrypa. [lonyismnus kak
KaK 3JIEMEHTapHas
eIMHULA BUJIA

Mukpossomtonus. [lonyanus kak elMHALAaBUIA
1 3BOJIIOLINU.

Vlemoncmpavyuu:

Tabauywr u cxemor.: «llomymnsiuny,
«MyTtanroHHas U3BMEHIUBOCThY». Qbopydosanue:
MHUKPOCKOII, MUKponpenapat «J{pozoduiiar
(HOpMa, MyTanuu (POPMBIKPBLUTHLEB U OKPACKH
Tena), Mojenb-anmmiukanus «llepexpéct
XPOMOCOM.

VlabopamopHhule u npakmuyeckue padoomol:
JTaGopaTopnast padota Ne 1. «CpaBHEHHE BUIOB
M0 MOP(OJIOTHIECKOMY KPUTEPHIO

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
MUKPO3BOJIIOLUS, BUJ, KpUTEPUHU BUA,

apeaJt, IOy IHs, TeHO(POH I, MyTaIliH,
KOMOMHAIIMY FE€HOB.

XapakTepru30BaTh BUJ KAK OCHOBHYIO
CUCTEMATUYECKYIO EJUHULLY U LIEIIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY. BBIIensTh Kputepuu
Bua (MOpdorornyeckuii, GU3NOIOTHUECKUH,
OHMOXMMUYCCKHUI, TCHETUYCCKUI, DIKOJIOTHUECKHUIH,
reorpa(gpuuecKkuii) U NPUMEHATh KPUTEPUU TS
ONMCAHNS KOHKPETHBIX BUJIOB.
XapakTepHu30BaTh MOMYJISALUIO KaK
CTPYKTYPHYIOCIMHHULLY BU/JIa ¥ 3BOJIIOLUY.
OnuceIBaTh NOMYJISALMIO 10 OCHOBHBIM
[10Ka3aTeNsIM: COCTaB, CTPYKTypa

1.4

JIBHKyIIME CHIIBI
(31eMeHTapHBIE (PAKTOPHI)
HBOJIIOLIAN

JIBuoKky1ue cuibl ((pakTopbl) SBOJIOIMH BUIOB B
npupoae. MyTaloOHHBIH mpoiecc U
KOMOWHATUBHAs M3MEHUMBOCTD. [lomysairoHHbIe
BOJIHBI U Jpeiid reHoB. N3omsmust 1 MUTparusi.
lemoncmpayuu:

Tabauywl u cxemvl: «/IBHKyIIHE CHITBI
HBOJTFOITAN

PackpbiBaTh cojiepkaHie TEPMUHOB U TIOHATHH:
KOMOMHATUBHAsI U3MEHUYNBOCTh, MYTAllHH,
MyTalMOHHBINA TPOLECC, MOMYIISIIUNOHHbIE BOJIHBI,
npeiid reHoB, N30ALMS, MUTPALIUH.
XapakTepu30BaTh AIEMEHTApHbIE (PAKTOPbI
HBOJIFOLIMU: MYTallMOHHBIN IpOIECC,
KOMOMHATUBHASI U3MEHUNBOCTb, TOMYJISIIIIOHHBIE
BOJIHBI, Ipeii() reHOB, 30U, MUTPALIMSL.
'YcTaHaBIMBaTh NPUYMHHOCIIECTBEHHBIE CBS3H
MEX/1y MEXaHU3MOM U Pe3yJIbTaToOM JIEHCTBUS
MBIDKYIINX CUJT (3JIEMEHTAPHBIX (DAKTOPOB)

DBOJTFOIAN




1.5

EcTecTBeHHBII 0TOOD U €ro
(bopmbI

EctecTBeHHBII 0TOOp - HampaBiIAOMMi Gakrop
HBOJIIOLIMH.

@dopMBbI €CTECTBEHHOTO 0TOOpA.
Vlemoncmpayuu:

Tabauyvl u cxemvi: «KECTECTBEHHBIH 0TOOPY,
«boprba 3a cyiiecTBOBaHUE)

PackpbIBaTh COlEpPIKAaHUE TEPMUHOB U TIOHSITHIA:
€CTECTBEHHBII 0TOOpP, O0pKOa 3a CyIIeCTBOBAHUE.
OnuchIBaTh MEXaHU3M JICHCTBHS €CTECTBEHHOTO
oTOOpa.

XapakTepu30BaTh GOPMBI €CTECTBEHHOTO 0TOOpa
(IBYOKYIITUH, CTAOMITM3UPYIONTUN, AU3PYIITUBHBIH )
1 CPaBHUBATh UX MEXIy COOOM.
XapakTepu30BaTh OOpHOY 3a CYIIECTBOBAHUE U
CpaBHUBATh €€ BUIbI (MEKBHIOBAS,
BHYTPUBUI0BasI, 00phOa ¢ HeOIaronpusATHBIMU
(hakTOpaMu BHEIIHEH CpeIbl)

1.6

Pe3ynbTaThl 3BOJIIOLNN:
PUCIIOCOOJICHHOCTh
OpraHu3MoB U
B11000pa30BaHKE

[Iprcrioco0eHHOCTh OPraHNU3MOB KaK pe3yibTar
hBostolMU. [Ipumeps! nprcnocoOaeHuit y
OpraHu3MoB. ApoMOP(O3bl U UAN0AAANITALIUH.
Bun u Bunoodpaszosanue. Kpurepuu Buaa.
OcHoBHBIE ()OPMBI BHI000PA30BAHHS:
reorpaduyeckoe, YKOJIOrHuecKoe.
VIemoncmpayuu:

Tabnruywl u cxemsi: «IIpucnocobIeHHOCTD
OpraHu3MoBy, «I eorpaduueckoe
BI1000pa30BaHUE», « IKOIOTUUECKOE
Bu000pa3oBanue». Qbopydosanue:
Kkosutekuus «lIpumMepsl 3aUTHBIX
[PUCTIOCOOTIEHUH Y )KUBOTHBIX», KOJJIEKLIUS
HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH;
Ha0Op IUIO/IOB U CEMSIH.

Vlabopamopnsle u npakmuueckue paoomaoi:
JlaGopaTopnast pabota Ne 2. «Onucanue
PHUCIIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKkTepa»

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
[IPUCIIOCOOTIEHHOCTh, IOKPOBUTEILCTBEHHAS U
[IPEIOCTEPEraoas OKpacka, MaCKUPOBKa,
B11000pa3oBanre. ONKUCHIBaTh MEXAHNU3M
BO3HUKHOBEHUS IPUCIIOCOOIEHUN Y OPraHU3MOB.
BBISBIIATE 10 U300pAKEHUAM, HA KUBBIX U
(UKCUPOBaHHBIX MpenapaTax MpUMepsI
MPUCIIOCOOIEHHOCTH PACTEHUN U )KUBOTHBIX K
YCIIOBHSIM CPEZIbl OOMTaHUs, I0Ka3bIBATh
OTHOCHUTEJIbHYIO L[e1eCO00pa3HOCTh
npucrnocoOaeHnit. XapakTepu3oBaTh ClIOCOOBI U
MEXaHU3MBbl BUZI000pa30BaHUs; OMTUCHIBATh U
CpaBHUBATh OCHOBHbIE ()OPMBI IKOJOTMUECKOTO U
reorpaguueckoroBu1000pa3oBaHus




1.7 |HampapieHus U myTH
MaKpOABOIIOIHH

MakpoIBOIIOLHS.

@Dopmbl IBOITIONINH: (DUITETHYECKAS,
TUBEPreHTHAs, KOHBEPTeHTHAs, TTapaJuIeIbHasl.
HeoOpaTtumocTs sBomonun. [Ipoucxoxaenue ot
HECTICIINATM3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyroias cnenunanu3anus. AnanTuBHas
panuarms.

Vlemoncmpayuu:

[lopmpemoi: A. H. CeBeprioB. Tabauysl u cxemvl:
«ApoMopho3bi», «Maunoananrarymy, «O0ras
ereHeparys.

Obopyoosanue: Moaens «OCHOBHBIE
HaIPaBJICHUS 3BOIOIMWY; 00BEMHAS MOJIEITb
«CTpoeHme roIOBHOTO MO3Ta MO3BOHOYHBIX)»

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
MaKPOIBOIIOIMS, PHUIIOTEHE3, OMOIOTUICCKHIA
nporpecc u perpecc, apomopdos,
M1M0aJanTalys,001as AereHepanus, alalTUBHas
panuanys. XapakTepru3oBaTbh (YOPMBI IBOJIOIUH.
BbIsIBIIATE apoMOp(O3bI ¥ MANOATANTALIUH Y
PACTEHUH U KUBOTHBIX.

CpaBHUBaTh OMOJIOIMUYECKU IPOTPECC U
Ouosiornueckuii perpecc, apoMmopdos,
M1M0aIalTalMIo U OOLIYIO JeTeHEepaltIo.
BBIABIIATE B3aUMOCBSI3H MEXY IMYTAMU U
HAIIPABJICHUSMU 3BOJIIOLUU Y PACTEHUHN U
PKUBOTHBIX

Toro yacoB 1o Teme

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3eMiie




Wcropus xxu3Hu Ha 3emiie
1 METOJIbI €€ U3YUYCHHUS.
['unoTe3bl NPOUCXOKACHUS
PKU3HU Ha 3emiie

JloHay4yHBIE IPEACTABICHUS O 3aPOKICHUU
bK3HU. HayuHble runoTe3bl BO3HUKHOBEHUS
PKU3HU Ha 3emMJie: aOMoreHe3 UImaHCepMusl.
XUMHUYecKask 3BOJIOLHA.

AOMOTEHHBIN CHHTE3 OPTraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
[MOATBEPKACHUE XUMUYECKOU 3BOJIFOLINH.
HavanpHbIe STamnbl OMOJIOTHYECKON IBOJOLINH.
['unoreza PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp ¥ BO3SHUKHOBEHHE
[IPOTOKJIETKU. [IepBble KJIETKH U UX HBOJIFOLUSI.
DopMUpPOBaHNE OCHOBHBIX I'PYIIT )KUBBIX
OpraHu3MOB.

VIemoncmpauyuu: [lopmpemur:

®. Penu, JI. ITactep, C. Muiep,

A. U. Onapun, I'. FOpu.

Tabnuywl u cxemol: «BO3HUKHOBEHUE
COJTHEYHOM CUCTEMBI»,

«Pa3BuTHE OPraHNUYECcCKOro Mupam,
«PactuTtenbHas kineTka», «KUBOTHas KIETKa,
«IIpokapuoTnyeckas KJIECTKa»

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
KpeaIrmoHn3M, a0MOTeHE3, BUTAITU3M,
MaHcrepMusi, OMOI033, KoallepBaThl, IPOOHOHTHI,
cuMOnOreHe3. XapakTepu30BaTh METOIbI
M3y4YEHUs] HCTOPUUECKOTO MPOILIOro 3eMIIH.
[lepeunciiATh OCHOBHBIE ATAIlbl XUMUYECKOMN
MOMOJIOTNYECKON IBOJIIOLIUU.

M3narath coiepxaHue TUIOTE3 U TEOPUI
BO3HUKHOBEHUS JKU3HU Ha 3eMJie (KpeallmoHu3Ma,
CaMOTIPOU3BOJIBHOTO 3aPOXKACHUS (CIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa). OnuceiBath
bkcniepuMeHnTsl C. Musiepa u I'. FOpu o
[MOJIyYEHUIO0 OPraHUYECKHUX BEILECTB U3
HEOPraHMYECKUX MyTEM aOMOTeHHOT0 CUHTE3a




2.2

OCHOBHBIE 3TaIbl
HBOJIIOLIUHN OPraHHUUECKOTO
Mupa Ha 3eMJie, pa3BUTHE
PKM3HH TI0 3paM U
neproaamM

Pa3BuTHE XKU3HU HA 3eMJIE 110 3paM U NIEPUOJIaM.
Karapxeit. Apxelickas U IpOTEPO30MCKas IPHI.
[Taneo3otickas spa u e€ nepuoabl: KeMOPHUICKUH,
OPIOBUKCKHI, CHITYPUHCKUIA, TEBOHCKUM,
KAMEHHOYT'OJIBHBIN, IIEPMCKHUI.

Me3030¥cKas 9pa U €€ epUOIbl: TPUACOBBIN,
FOPCKUIA, MEJIOBOM.

KaitHo30liCKas 3pa U €€ epruoabl: MaJCOreHOBBIN,
HEOT'€HOBBIN, aHTPOIIOI€HOBBIN.
XapakTepHUCTUKA KJIINMaTa U re0JOrn4eCKuX
rpoueccoB. OCHOBHBIE ATAllbl IBOJIIOLUAN
PACTUTENLHOTO U JKUBOTHOIO MUpa. ApoMop(do3bl
Yy pacTeHM U KUBOTHBIX. [losBIIEHNE, pacBeT U
BBIMMPAHUE TPYIII KUBBIX OPIraHU3MOB.
Vlemoncmpauuu: Tabauyvt u cxemoi: «PazButne
OpPraHMYECKOTr0 MUPa», FEOXPOHOJIOTNYeCKast
Ta0IMIIa;

KoJUIeKIHs «DopMBbI COXPAaHHOCTH UCKOIIAEMBIX
PKUBOTHBIX U PACTEHUI».

Vlabopamopnvie u npakmuueckue padomal:

[ IpakTiueckast padorta Ne 1. «/3yuenue
MCKOIIaeMbIX OCTAaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIASX .

JKCKypcHs «IBOJIOLHNS OPraHMYECKOr0 MUpa Ha
3emiie» (B €CTECTBEHHOHAYYHBINH WU
KpaeBeAueCKUil My3eil)

PackpsIBaTh COAEPKAHNE TEPMHUHOB U ITOHSATUMN:
HOH, 3pa, Iepuo, apoMopQo3bl, HIN0ATATI TAIIH.
3HATh [10CJIEJ0BATEIBLHOCTh SJOHOB: KaTapxew,
apxei, mpoTepo3oi, GaHepo30ii; 3p: apxeiickasi,
[IPOTEPO30MCKas, MTAIE030MCKast, ME3030MCKas,
KalfHO30MCKasl; IEPUOJIOB: KEMOPUICKUA,
OPJOBUKCKHIA, CHITYPUHCKUIA, IEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IIEPMCKUI, TPUACOBBIN,
FOPCKHUI1, MEJIOBOM, MAJIEOT€HOBBIA U HEOT€HOBBI,
AQHTPOIIOI'€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITUS B Pa3BUTHH
OpraHUYeCcKOro MHUpa Mo 3paM U Neproiam
e0JIOTMYECKON UCTOPHHM; 3TAIIbl PA3BUTHUS
PACTUTENBHOTO U )KUBOTHOI'O MHUpa. Beiaenurtsb
rIaBHbIE apOMOP(O3bl PACTEHUN U JKUBOTHBIX.
CpaBHUBaTh MEXIy cOOO0M MpeacTaBUTeNneit
CHCTEMaTUYECKHUX IPYII OPraHU3MOB, BBISBIISITh
YEepPThl YCIOKHEHUS U TIPUCTIOCOOIEHHOCTH K
YCIIOBUSIM KU3HU




2.3

COBpCMeHHaﬂ cucreMma
OpTraHu4€CKOro Mupa

CucTemMa OpraHu4ecKoro Mupa Kak oTpakeHue
HBOJIOLIMUA. OCHOBHbBIE CHCTEMAaTUUYECKHUE IPYIIIIbI
OpranusMoB. Jemoncmpayuu:

Tabruywl u cxemor: «COBpEMEHHas CUCTEMA
OpPraHU4eCKOr0 MUPA»

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
CHUCTEMAaTHKa, UICKYCCTBEHHAsl U €CTECTBEHHAs
Kkiaccupukanus, OMHapHass HOMEHKJIATypa,
[IPUHLUII UEPAPXUYHOCTH.

XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpraHU4YeCcKoro Mupa

2.4

DBOJIIOLIHS YEJIOBEKA
(aHTpOTIOTEHE3)

DBOJIIOIUS YeTIOBEKa. AHTPOIIOIOTHS KaK HayKa.
Pa3BuTHE MpeICTaBICHUM O MPOUCXO0XKICHUI
yesI0BEKa. MeTo/1bl U3yueHUsl aHTPOIIOTEHE3A.
CX0JICTBA U PA3JINYMS YEIOBEKA U KUBOTHBIX.
CucreMaTH4ecKOe II0JI0KEHUE YEI0BEeKa.
lemoncmpayuu:

[lopmpemoi: Y. Jlapsun. Tabauysl u cxemol:
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
4EJIOBEKA U YEIOBEKOOOPA3HBIX 00E3bIHY.
Obopyoosanue: CIETKU WIN U300paKeHUs
KaMEHHBIX OpYIUU MEPBOOBITHOTO YEJIOBEKa!
KaMHU- 4OIepbl, pyOuia u ap.

PackpbIBaTh coZepKaHUe TEPMUHOB U ITOHSATHI:
AHTPOIIOJIOT U, AHTPOIIOTEHE3, YEIOBEK Pa3yMHBIN
(Homo sapiens), npsiMoxox/JieH1e, BTOpast
CHTHAJIbHAsI CHCTEMA.

[lepeuncrsITh 3a1a41 aHTPOTIOJIOTHH,
DTANBICTAHOBJICHUS M PA3BUTHSI IPEACTABICHUN O
[POUCXOXKICHUH YEIOBEKA.

l31arath OCHOBHBIC MOJIOKEHHS Teopuu Y.
JlapBrHA, KDUTUYECKHU OI[CHUBATh HCHAYYHYIO
MH()OPMAIIHIO O IPOUCXOKIACHUH YETIOBEKA.
3HATh CUCTEMATUYECKOE MOJI0KeHHe Buaa Homo
Sapiens, mepevrcisiTh ero MopgoIoro-
AQHATOMHYECKHE TIPU3HAKH PA3HOTO YPOBHSI (THII,
KJ1acc, OTPSI U Jp.).

"V cTaHAaBIMBAThH YEPTHI CXOJCTBA M PA3THUYHIA
yeToBeKa U )KUBOTHBIX. OOBSCHSITH U OIICHUBAThH
3HAUYCHHE HAYYHBIX 3HAHUH O MPOUCXOXKJICHUN
yeToBeKa ISl IOHMMaHHS MECTa U POJIH YeJIOBeKa
B TIPUPO/IE.




, pybuna

2.5 |[IBWXYIIHE CHIIBI JIBroky1ue cuibl ((hakToOphl) aHTPOIIOTEHE3A. PackpbIBaTh coepKaHNE TEPMUHOB U TIOHSATHM:
(axropsr) anTponorenesa HacnencTBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIN |[(PAKTOPBI aHTPOTIOTeHEe3a, TPYIIIOBOE

0TO0p. OOIIECTBEHHBINH 00pa3 KU3HHU, COTPYIHUYECTBO, peUb, OPYAUIHAS JEATEIBHOCTD,
M3rOTOBJICHUE OPYJHUH TPya, MBIIIJICHUE, pEUb.  [TOJUMOPHHU3M.
Vlemoncmpayuu: XapaKkTepu30BaTh IBUKYIINE CHIIBI ((PaKTOPHI)
Tabauywt u cxemsi: «CpaBHEHHE aHATOMUYECKHX [@HTPOIIOTeHe3a: OMOJIOTMYECKUE U COLTUATIbHBIE,
YEepPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX  [CPABHUBATH MX MEXKAY COOOM
00e3bs1H», «OCHOBHBEIE MECTa
MaJICOHTOJIOTHIECKUX HAXOI0K
[PEIKOBCOBPEMEHHOTO YETIOBEKAY.
OO0opyaoBaHue: MYJISKA
«I[IpoucxoxaeHue 4eroBeKa
(MajeoHTONOrNYECKHE HAXOJIKH )»

2.6  |OCHOBHBIE CTAUH OCHOBHBIE CTaJJH U BETBH JBOJIIOLIMH YEJIOBEKa: |[PacKphIBaTh copepikaHue TEPMHUHOB M TTOHATHI:

PBOJJIFOIIMH YCJIOBCKaA

ABCTPAJIONUTEKH, UenoBek ymenbli, Yenosek
[PSIMOXOSIIINM, YeIOBEK HEaHAePTaTbCKHM,
UesioBeK pa3yMHbI COBPEMEHHOTI'O THIIA.
Haxo/1ku UCKOMaeMbIX OCTaHKOB, BpEMs
CYIIIECTBOBaHMS, 00JIACTh PACIIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.
lemoncmpayuu: Tabruywvt u cxemsl: «OCHOBHBIE
MeCTa MaJeOHTOJIOTUYECKUX HAXO0JI0K MPEAKOB
COBPEMEHHOTO YelIoBeKay, «/peBHeilne moamy,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE
oy, O00pyAoBaHUE: MYIISIKU
«[Ipoucxoxaenue yenoBeka» (OHOCTbI
ABCTPAJIONNUTEKA, TUTEKAHTPOTIA, HEaHIepTaIbIIa,
KpPOMaHBOHIIA); CJICTIKW WUJIH U300payKeHUS
KaMEHHBIX OPY/AHI TIEPBOOBITHOTO YEJIOBEKA:
KaMHH- YOTITIEPHI, pyOuIa, ckpedia

ABCTPAJIONUTEK, YEIOBEK YMEIbIil, YeT0BEK
PSMOXO/ISALINM, HeaH JiepTaliel], KPOMaHbOHELL,
HEOJIMTUYECKAs PEBONIOLNS, IEPBOOBITHOE
HCKYCCTBO.

XapaKkTepu30BaTh U CPABHUBATH MEXAY COOOi
OCHOBHBIE CTaJMH DBOJIIOIIMM YEIOBEKA:
XPOHOJIOTMYECKHI BO3pacCT, apeal
pacripocTpaHeHus, 00bEM TOJIOBHOI'O Mo3ra, oopas
PKU3HU U OpYIHs TpyAa




2.7 |YenoBeueckue pachl U 1 Yenoseueckue pacbl. OCHOBHbIE OoubIINE packl: |PackpbIBaTh COAEpKaHNUE TEPMUHOB U
[IPUPOHBIEC aalTaluH eBpoOIeOnIHas (eBpa3uiicKas), Herpo- [IOHATUI:Pachl, PACOr€He3, COLUAII- JapBUHU3M,
4eJI0BEKa ABCTpaJIONIHAs (IKBATOpHAIIbHAS), pacusM, MeTucanys. XapakTepu3oBaTh U

MOHTOJIOWIHAS (a3MaTCKO -aMEepUKaHCKas) YepThl CPABHUBATH MPEACTAaBUTEICH YEII0BEYECKHX Pac,

[PUCIIOCOOIEHHOCTH IPEICTaBUTENEH PacKpbIBaTh IPUYHMHBI U MEXaHU3MBbI PACOTCHE3A,

4EJI0BEYECKUXPAC K YCIOBUSM CYILIECTBOBAHUA.  [IEPEUUCIISITh U IPUBOJIUTH IIPUMEPBI

EnnncTBo yenoseuyeckux pac. Kpuruka [IPUCIIOCOOIEHHOCTU YEI0BEKA K YCIOBUSAM

COLMAIbHOIO JapBMHU3MA U PACH3Ma. Cpeibl, IPUMEpPHI IPUCIOCOOUTEIbHOTO3HAUCHHUS

Vlemoncmpayuu: [PACOBBIX IIPU3HAKOB.

Tabauywvl u cxemvi: <YenoBedyecKnue pachbh» Jloka3bIBaTh eAMHCTBO Braa HOMO sapiens,
Hay4HYI0 HECOCTOSATEILHOCTb PACOBBIX TEOPHH,
ujiell COLMAIbHOTO JapBUHU3MA U PacU3Ma.

lToro yacos 1o Teme 9

Tema 3. Opranu3mbl 4 OKpPY:KaKIIAas cpeaa

3.1

DKOJIOTHs KaK HayKa

1

DKOJIOTHS KaK HayKa. 3aJjauu U pa3/iesbl
HKOJIOTHH.

MeTo bl SKOJIOrMUECKUX UCCIIEI0BaHUM.
JKOJIOrM4E€CKOE MUPOBO33PEHUE COBPEMEHHOTO
YesoBeKa.

lemoncmpayuu:

Ilopmpemui: A. I'ym6onbnrT,

K. ®. Pynbe, O. ['ekkens.

Tabnauywl u cxemsi: xapta «IIpupoHbIe 30HBI
3eMiIn»

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
HKOJIOTHSI, ITOJIEBBIE HAOIIOIEHUS, SKCIIEPUMEHTHI,
MOHUTOPHHI OKPYKAIOIIEH Cpebl,
MOJIETTMPOBAaHUE, DKOJIOTMYECKOE MUPOBO33PEHHE.
[lepeunciaTh 3aa41 SKOJIOTHH, €€ pa3 eIl
VCBSI3U C APYTMMH HayKaMUu. XapaKTepu30BaTh
METO/bI YKOJIOTUYECKHUX UCCIIET0BAHUN




3.2

Cpenbl oOuTaHus u
HKOJIOTHYECKUE (PaKTOPbI

Cpelbl 0OuTaHus OPraHW3MOB: BOJAHAs, HA3EMHO-
BO3/TyIIIHAS, IOYBEHHAs], BHYTPU-OpraHU3MEHHAsI.
JKooruyeckre (hakTopsl.

Knaccugukarus 3K010rn4eckux paKTopoB:
A0MOTHUYECKUE, OMOTUYECKUE U AaHTPOIIOT€HHBIE.
[leiicTBre sKOI0rMUEcKUX (PAaKTOPOB Ha
OpraHU3MBlI.

Vlemoncmpayuu:

Tabauysr u cxemwvl: «Cpeabl OOUTaHUS
OpraHU3MOB)

PackpbIBaTh coJiep:kaHre TEPMUHOB U
MOHSTHIA:Cpeia OOUTaHMUS, IKOJIOTUICCKUE
(akToOpbl, OMOIOTUYECKUI ONITUMYM,
OTPaHUYUBAIOIINH (JIUMUATHUPYIOIIHIA)
dakrtop.

XapakTepu30BaTh yCIOBUS Cpell OOUTaHUS
OpraHU3MOB;

KJIaCCU(UIIUPOBATH U XapaKTepU30BaTh
bKOJIOrHYecKre (HhakTopbl: abMOTHYECKHE,
OMOTUYECKHE U AaHTPOIIOTEHHEIE.
OnuceiBaTh AEMCTBHE IKOJIOTHUECKUX
(hakTOpOBHA OPTraHU3MBI.

XapakTepu30BaTb 0COOEHHOCTU CTPOCHUS U
PKU3HEJESATEIIbHOCTH PACTEHUN U )KUBOTHBIX
pa3HBIX cpell OOUTaHUS

3.3

AOHOTHYECKHE
(hakTOphI

AOuotnueckue GaKkToOphl: CBET, TEMIIEPATypa,
BiIaKHOCT. PoToneproam3m.[Iprcrnocodbnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX
(dakTopoB. bruonoruueckue puTMBI.
lemoncmpayuu:

Tabnuywvl u cxemol: «DoTonEpUOINIMY.
Vlabopamopnvie u npakmuueckue padomal:
JlaGopatopnas padorta Ne 3. «Mopdonoruyeckue
0COOEHHOCTH paCTeHUH U3 pa3HBIXMECT
obutanus». JlabopaTopHas padora Ne 4.
«BnustHEE cBETa HA POCT M pa3BUTHE YEPEHKOB

KOJICYCa»

PackpbIBaTh COAEPKAHNE TEPMUHOB U ITOHATHMN:
abnotnyeckne (HakTopsl, POTONEPHOAN3M,
OMOJIOTNYECKHUE PUTMBI.

AHaJIM3UpOBATH AEUCTBHUE CBETA, TEMIIEPATYPHI,
BJIQ)KHOCTH HAa OPraHU3Mbl U IPUBOIUTH IIPUMEPDI
[PUCIIOCOOIEHHOCTH OPraHU3MOB.

[IpoBOIUTH OMONOTHYECKHE HAOIIOACHUS U
0(QOPMIIATH pe3yabTaThl POBEAEHHBIX
HaOI0ACHU I




3.4 |buotuueckue 1 buotnyeckue ¢akropsl. Buabl 6notnueckux PackpbiBaTh coiepKaHUE TEPMUHOB U

(paxropsr B3aMMOJICHCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO, [MOHATUN:0MOTHYECKUE (DAKTOPBI, XUITHUYECTBO,
cumOuno3 u ero ¢popmsl. [lapazutusm, [apa3suTU3M, KOHKYPEHIIMS, MyTyaIu3M, CUMONO3,
KOOIlepalys, MyTyaau3M, KOMMEHCAIN3M KOMMEHCAJIN3M, HaXJIeOHUYECTBO,
(KBapTHPaHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, KBAPTUPAHCTBO,aMEHCAIIN3M, HEUTPAITU3M.
HENTpaIn3M. XapakTepu30BaTh OMOTHYECKHE (DAKTOPHI U
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN IS BU/IbIB3aMMOOTHOIICHUI MKy OpraHu3MaMH,
CYyILIECTBOBAHMS OPraHU3MOB B IIPUPOIHBIX [PUBOJIUTH TIPUMEPBI B3AUMHOM
COOOIIECTBAX. ﬂemoucmpauuu: HpI/ICHOCO6HeHHOCTI/I OpraHu3MOB. CpaBHI/IBaTb
Tabnuywt u cxemol: «IIAIIEBBIE TSN MEXTy COOOH BUABI OMOTHYECKUX

B3aMMOJICVICTBUIM OPraHU3MOB.

3.5 [Dxonoruueckue 1 DKOJIOTUYECKUE XapPAKTEPUCTUKHU MOIMYJIALNH. PackppIBaTh COIEp>KaHUE TEPMUHOB U IIOHATUI:
XapaKTepUCTUKHU BUAA U (OCHOBHBIE TIOKA3aTEJIN MOMYIISILIMK: YUCIEHHOCTD,[IIONYJIALUS, YACIECHHOCTD, INIOTHOCTD,
[OIYJISILIUU [JIOTHOCTb, POXKIaEMOCTh, CMEPTHOCTD, PUPOCT, [POKTAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpALLUS,

Murpanus. JJnHaMuKa 4MCIEHHOCTH MOMYJIALMY U |IMHAMUKA YUCIIEHHOCTH IOITYJISIIMH.
e€ perymsiuus. Jemoncmpayuu: XapakTepu30BaTh OCHOBHBIE ITOKA3aTEIN U
Tabauywr u cxemol.: «llomynsumy, HKOJIOTMUYECKYIO CTPYKTYPY MOMYJISIUY;
«3aKOHOMEPHOCTHU POCTA YUCIEHHOCTH ONMMCHIBATh MEXAHNU3MBbI PETYJISIUN YUCIEHHOCTH
MOMYJSALUN HHPY30pHUU-TY(DETBKI. [TOITYJISILINY
VlabopamopHnbsie u npakmuueckue padoomaoi:
[IpakTuueckas padota Ne 2. «Iloacuér mioTHOCTH
MTONYJISIUNA pa3HBIX BUJOB PACTEHUN»

lIToro yacos 1o Teme 5

Tema 4. Coo01IecTBA ¥ DKOJOTHYEeCKHE CUCTEMbI




4.1

Coo01ecTBa Opranu3MoB

Coo0111ecTBO OPraHU3MOB - OHOIIEHO3.
CTpyKTypbl OMOLIEHO3a: BUOBas,
[POCTPaHCTBEHHAs, TpOopruecKasi (IUIIEBas).
Buni- 1TOMUHAHTEL

CBsi3u B OHOIICHO3E.

Vlemoncmpayuu:

Tabnuywt u cxemol: «IluteBpie emm»,
«BHUOIIEHO3: COCTAB U CTPYKTypay.
Obopyoosanue: Moaenb-anIuinKanus « Tunuaabie
OuoIeHO3bI»; repOapuil «PacTuTenpHbIe
COOOIIIECTBAY;

Kosutekuus «buoieno3»

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
OHOLIEHO03, DKOCUCTEMA, OMOTEOIIEHO3, BUILI-
TOMUHAHTBHI, YKOJIOTHYECKas HUIIIA.
XapakTepHu30BaTh OMOILIEHO3 (COOOIIECTBO), €TO
BUIOBYIO, IPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYPBI.

OOBSACHATH POJIH KOMIOHEHTOB OMOIIEHO3a B
MOJIeP>)KaHUM €T0 CTPYKTYPHI U CYIIECTBOBAHUS
Ha orpenenéHHon Tepputopun. OOBSACHATH
OMOJIOTMYECKUNA CMBICIT IPYCHOCTH MIIMCTOBOM
Mo3auku. CpaBHMBATh KOMIIOHEHThI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
CTPYKTYpBI, CBA3U MEX/y OpraHU3MaMu




4.2 [DrocHuCTEMBI U JKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). PackpbiBaTh cojiep>kaHNe TEPMUHOB U TIOHSATHH:
3aKOHOMEPHOCTH MX [TonsiTue 00 KOCHUCTEME U OMOTE€OLIEHO3E. HKOCHCTEMa, OMOTE€OIEHO3, TPOTYIICHTHI,
CYIIIECTBOBAHUS @OyHKIMOHAIBHBIE KOMIIOHEHTBI YKOCHCTEMBI: KOHCYMEHTBI, PEIYIICHTHI, TPOPHUECKHE YPOBHH,

[POJYLIEHThI, KOHCYMEHTBI, PEIYLICHTHI. MUIIEBAs IIETIh U CETh, SKOJIOTHYECKHUE TUPAMH/IBI,
KpyroBopoT BeLIeCTB U MOTOK 3HEPTUHU B Ooromacca, MpOyKIIHs, CYKIIECCHSI.
DKOCUCTEME. XapakTepu30BaTh CBONCTBA IKOCUCTEMBI (&€
Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHCTEMBL.  [CTIOCOOHOCTD K JJTUTEILHOMY CaMONOIEPKaHUIO,
[Tumiessie teny 1 ceTd. OCHOBHBIE ITOKA3aTEM  |OTHOCUTEIHHO 3aMKHYTBINM KPYrOBOPOT BEIIECTB,
HPKOCHCTEMBI: Oromacca, MpOayKIIHsL. HE00X0IUMOCTh MOTOKA dHeprun ). CpaBHUBATH
JKOJOTHYeCKHEe MUPaMHUIbI: IPOTYKIUH, MacTOUIIHBIC U ICTPUTHBIEC MUIIEBbIC LIEMH,
YHCIICHHOCTH, OnoMacchl. CBOWCTBA IKOCKCTEM: [TPO(UUYECKHE YPOBHU 3KOCHUCTEMBI.
YCTOHYHBOCTD, CAMOPETYJISIIHSI, PA3BUTHE. Paznuyarh nupamMuibl NPOIyKIIUH, TUPAMUIBI
Cykneccus. YHCICHHOCTU U MHPaMUIbl OMOMACCHI.
/[emoncmpayuu: CocTtaBnath 1enu u cetu nutanus. [lepeuncnsrsy
[lopmpemor: A. JIx. Tencnu, CBOICTBA SKOCUCTEM: YCTOMYUBOCTb,
B. H. Cykaués. CaMOPETYJISIIIHS, Pa3BUTHE (CYKLIECCHS).
Tabauyst u cxemol.: «IIpupoanbie coobiiecTBay, |[OMUCHIBATH MEXAHU3M MOJACPKAHMS PABHOBECHS
«enu nmutaHus», «IKOJIOrMUECKas MUPAMHUIa»  [B DKOCHCTEMAX.
XapakTepu30BaTh CyKIIECCUH, BBISIBISATH MPUIHHBI
1 O0IIIe 3aKOHOMEPHOCTH CMEHBI 9KOCHUCTEM
4.3 [[TpupoaHbIC SKOCUCTEMBI [IprpoaHbIE SKOCUCTEMBI. DKOCUCTEMBI PEK H PackpeiBaTh cojiepkaHie TEPMUHOB U TIOHSATHH:

03&p. DKocucTEMa XBOWHOTO UITH
[ITIPOKOJINCTBEHHOTO JIeca.

lemoncmpayuu:

Tabauywl u cxemsl. «IKOCHCTEMA
[ITUPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMA
XBOMHOTO Jiecay, «bHoIeH03 BogoéMa.
Obopyoosanue: repdbapun U KOJUICKIIUNA PAaCTECHUIN
1 SKHBOTHBIX, IIPUHAICKAIIUX K Pa3HBIM

OKOJIOTUYCCKUM I'pyIinaM OJHOIO BU/A.

BOJIHBIE HKOCUCTEMBI, OMOT€0IICHO3B,
(bUTOIUIAHKTOH, 300IUIAHKTOH, OEHTOC, TyMYyC.

[ [prBOIUTEH NpUMEPBI IPUPOIHBIX IKOCUCTEM
cBoeil MecTHOCTH. CpaBHUBATh Ha3€MHBIE U
BOJ/IHBIE 3KOCHCTEMBI; OpraHU3Mbl, 00pa3yromme
pa3Hble Tpopuueckre ypoBHU




4.4

AHTpPOIIOT€HHBIE
PKOCHCTEMBbI

AHTPOIIOTEHHBIE YKOCUCTEMBI.
ArpO’KOCHCTEMBI.

'Ypboskocuctembl. bronorudeckoe u
XO03SIICTBEHHOE 3HAYCHHUE arPOIKOCUCTEM H
ypOOIKOCHUCTEM.

bropaszHooOpasue kak PakTop yCTOMUYUBOCTH
brocucteM. CoxpaHeHHe OMOIOTUYECKOTO
pa3Ho00pa3us Ha 3emIie.

Vlemoncmpayuu:

Tabauysl u cxemwvl: KATPOIICHO3Y.
Obopyoosanue: komnekuus «Bpeaurenu
BaXHEHIIINX CENbCKOXO3SMCTBEHHBIX KYIbTYpPY.

PackpsIBaTh COAEPIKAHNE TEPMUHOB U ITOHSATUN:
AQHTPOIOr€HHAsl SKOCUCTEMA, arPOIKOCUCTEMA,
ypOo3KocucTema, buopaznoobpasue.
XapakTepru30BaTh arpO3KOCUCTEMBI U
YPOOIKOCHUCTEMBI, 0COOCHHOCTH HX
CYLLECTBOBAHMS.

[IpuBOANTE IPUMEPHI AHTPOIIOTCHHBIX IKOCUCTEM
CBOEI MECTHOCTH, OIUCHIBATh UX BHUJIOBOM COCTAB
1 CTPYKTYpy. CpaBHUBATH COCTaB U CTPYKTYPY
[IPUPOJHBIX SKOCUCTEM U arpO3IKOCUCTEM,
arposKOCUCTEM U YpOOIKOCHUCTEM

4.5

brocdepa - rmodanpHas
HKOCHCTEMa 3eMITH

Yuenne B. U. Bepranckoro o 6uocdepe.
['paHu1IbI, COCTaB U CTPYKTYypa ouocdepsl. XKusoe
BelecTBO U ero pyHkuuu. OcodeHHOCTH
Oorocdepbl Kak ri100aTbHON YIKOCUCTEMBI.
JlnHaMu4yecKoe paBHOBECHE U 00paTHas CBSI3b B
ouocdepe.

Viemoncmpauyuu:

I lopmpemui: B. N. Bepuanckuii. Tabauywl u
cxemol: «O0IIas CTpyKTYpa 6nochepob»,
«Pacripoctpanenue xu3Hu B 6rocgepe»,
«O30HOBBII 3KpaH OUOCHEPH»

PackpbiBaTh cojiep>kaHle TEPMUHOB U TIOHSATHH:
Obuocdepa, KHUBOE BELUIECTBO, JUHAMHUECKOE
paBHOBecue. OnenuBath Bkiag B. U.
BepHajickoro B co3naHue yaeHus o ouocdepe.
XapakTepu30BaTh COCTaB OMochepbl, HyHKIHH
YKUBOTO BeIeCTBA Onocdepsl U onpenessaTh (Ha
KapTe) 00JaCTH €r0 HauOOJBIIEro
pactpoctpaneHus. [[pUBOAUTH TPUMEPHI
MPOSIBIICHUS (DYHKITHI )KHBOTO BEIIECTBA
o6rocdeprl, OMOTEOXUMUYECKON AEATEIHHOCTH
yesI0BeKa.

[lepeuncnars ocobeHHOCTH OHOCchephl Kak
rJ100aIbHOM 9KOCUCTEMBI 3eMIIH




4.6

3aKOHOMEPHOCTH
CYIIIECTBOBaHMS OHOCHEpHI

KpyroBopoThI BEIIeCTB U OMOT€OXUMHUECKHE
[MKJIBI 2JIEMEHTOB (yriepo/ia, a30Ta).
3oHanpHOCTH Orochepsl. OCHOBHBIC OMOMBI
CYIIIH.

Viemoncmpayuu:

Tabauywvl u cxemsi: «KpyroBopor yriaepoja B
ouochepe», «KKpyroBopot a3ora B Ipupoie»

PackpsIBaTh COAEPIKAHNE TEPMUHOB U ITOHSATUN:
[IEJIOCTHOCTh OHOC(EphI, KPYyTOBOPOT BEIIECTB,
OMOTeOXUMHUYECKUE IUKJIIBI DJIEMEHTOB,
30HAJILHOCTH Onochepsl, OMOMBI.

OnuceiBaTh KPyroBOpOT BELIECTB,
OMOreoOXMMHUYECKHE UKIIBI a30Ta U yIiiepoa B
ouocdepe.

OOBSACHATH MPUYMHY 30HATBHOCTH OHuochepsl.
[lepeuncisT U XapaKTepU30BaTh OCHOBHBIC
OMOMBI CyIIN 3EeMIIH.

4.7

UenmoBedecTBO B Onochepe
3emin

YenoBeuecTBO B Onochepe 3eMin.
AHTPOTIOT€HHBIE U3MEHEHUS B OHnocdepe.
["1100a)1bHBIEC YKOJIOTUYECKUE TPOOIIEMBI.
Viemoncmpauyuu:

Tabauysl u cxemol.: «lIpuMepHbIE aHTPOIIOTEHHBIE
BO3CHCTBUS Ha IpUpoay», «BaxHelimue
VMCTOYHUKH 3arpsiI3HEHUS BO3/1yXa U TPYHTOBBIX
BO/», «[louBa - BaykHel11ast cOCTaBIAIOIIAs
orocdeprr», «DakTopsl Aerpagaliuy MOYBY,
«[TapHuKOBBIH 3D PerT», «DaKTOPbI
PaZ0aKTUBHOTO 3arps3HEHUs Ouochepri;
KpacHas kHura P®, nzo0OpakeHus: oXpaHsIeMbIX
BHJIOB PACTCHUM U KMBOTHBIX

PackpsIBaTh COAEPKAHNE TEPMUHOB U ITOHSATUN:
AQHTPOIOICHHbIE U3MEHEHUS, SKOJIOTMUECKUM
KPHU3UC, TII00ATBHBIE TPOOIEMBI.
XapakTepu30oBaTh OMochepHyO pOJIb YETOBEKA.

[ IpuBOAUTE IPUMEPHI AHTPOIIOIE€HHBIX U3MEHEHUI
B Onocdepe.

OneHuBaTh MOCIEICTBUS 3arpPsI3HEHUS
BO3JIYILIIHOM, BOJHOM Cpe/ibl, U3MEHEHHUs KJIMMaTa,
COKpalleHus: OnopazHooOpasusi.

dopmynupoBaTh COOCTBEHHYIO IMO3UIUIO 110
OTHOILEHHIO K I100aJIbHBIM U PErHOHATBHBIM
HKOJIOTUYECKUM MpoliieMam, apryMeHTHpPOBAaTh
CBOIO TOUKY 3PEHHS.

HazbiBaTh NpUYMHBI TIOSIBIICHUS
[IPUPOJTOOXPAHHOM 3TUKH, PACKPHIBATh 3HAUECHHE
[porpecca sl IpeoI0JIEHUs] SKOJIOTHYECKOT O
KpHU3HCa.




4.8 |CocymecTBoBaHHE 1 Cocy1iecTBOBaHHME ITPUPOABI U UEIOBEYECTBA. PackppIBaTh CO/iep>KaHUE TEPMUHOB U TIOHSATHUI:
PUPOBI M YEJIOBEUECTBA Coxpanenue OnopazHooOpas3usi Kak OCHOBA paLOHAILHOE IIPUPOAOIOIb30BAHUE,

ycroitunBocTd Onochepsl. OcHOBa YCTOMYMBOE Pa3BUTUE, KOIBOIIOLUS.
palMOHAIBHOIO YIIPABIEHUS PUPOJHBIMU XapakTepu30BaTh paliMOHAIbHOE UCIIOJIb30BAHUE
pecypcamMu U UX UCIIOJIb30BaHUE. JIOCTHIKEHNS  [IPUPOJHBIX PECYPCOB; OCHOBHBIE MIOJIOKEHHUS
OMOJIOrMH U OXpaHa MPUPOBI. KOHLIENIUN YCTOMYMBOTO Pa3BUTHSI
Viemoncmpayuu:
Tabauywt u cxemoi: «bruocdepa u 4eI0BEK»

lITOro 4yacos 1o teme 9

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO 34

JACOB I10 ITPOTPAMME




INIOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB
N Korrpoas Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero L IIpakTuyeckue n3yvenns o0pasoBaTejbHbIe
padoTbI pecypchl
padoTbI
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUSI )KUBOW MTPUPO/IBI.
[IpakTuueckas padora Ne 1
2 «IZCHOHBSOB&HIEG Pa3IMYHBIX METOJIOB 1 0.5 Bubnuorexa LIOK
https://m.eds00.ru/863e6122
MIPU U3YYCHUU OMOJTOTUYECKUX
00BEKTOBY
3 buonornueckue cUCTEMBI, TPOLIECCHI U 1 bubmuorexa [JOK
UX H3yYCHHE https://m.edso0.ru/863e6564
4 XHUMHYECKUN COCTaB KJIETKU. Boma u 1 bu6nmoreka [JOK
MHUHEpaIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eKoB 1 https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsl. JlabopaTtopHast pabota
6 Ne 1 «I/Isyqfﬁne KaTaIJ)'II/ITI/lI)lIeCKI(jf/'I 1 0.5 bubnuorexa LIOK
https://m.eds00.ru/863e6b72
aKTUBHOCTH (PEPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTanas3bl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyienriobbie kuenotst. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3y4eHUs KIETKU. bubmuorexa [IOK
Knerounas Teopust https://m.eds00.ru/863e6e88
10 KieTka xak 1esoctHas )KuBasi CHCTEMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas pabota Ne % «3yuenwue BuGmiorexa LIOK
11 CTPOCIIS IICTOK PacTCHiy, . 0.5 https://m.edso0.ru/863e6ff0
PKHBOTHBIX, [PHOOB M OaKTepHil 101 https://m.edso0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u uxX OIUCaHHE)

12 OOMeH BeIIECTB WA META00IN3M bubmorexa [JOK
https://m.edso0.ru/863e766¢
bubnuorexa [JOK

13 otocrTes. XemocHres https://m.edscLJEJ.ru/863e7c98

14 DOHepreTudyeckuii 0OMeH bubmorexa IOK
https://m.edsoo.ru/863e7aae

JKuzHeHHbIN UK KIeTKU. [leneHue
15| 2o diabmomnse manon s croman 05 bitnorera LIOK
KOHHIHKA KODELIIKA 1IyKa HA TOTOBHIX https://m.edsoo0.ru/863e7dc4
MHUKpOTpernaparax»
16 buocunres 6enka. Peakmms bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubnuorexa [JOK
o Tpancasuis — Giocirtes Geka https://m.edsg).ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK

BUPYCHI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
Meiio3.
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
20 KJ1eToK. OII010TBOPEHHE. 05 bubmumoreka [IOK
JIaboparopnas padorta Ne 4 «3yuenue https://m.edsoo.ru/863e7f4a
CTPOEHHS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTpernaparax»
21 WuauBuayanbHOe pa3BUTHE bubnnorexa [HOK
OpraHU3MOB. https://m.eds00.ru/863e81b6
99 KonTponbHas pabota no pazaeny bubnnoreka [JOK
«uTonorus» https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [IOK
HACJIEJCTBEHHOCTH U U3BMEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 npmHaKoE. MOHOFI/I6pI/IIJ[1HOG Brbmiorexa LIOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTHOPUIHOE CKpEIIBaHNE. 3aKOH
25 ﬁe?;aBI/II()JI/I)i/IOFO Hal:::J'IHeIJIOBaHI/IH bubmmoreia LIOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacleA0BaHUE
npusHakoB. JJaboparopHas paGora Ne 5
26 «M3yueHune pe3ynbTaToB 05 bubnuorexa [JOK
MOHOTHOPHUIHOTO M JUTHOPHIHOTO https://m.eds00.ru/863e8c60
CKpEIIUBAHUS Y IPO30(DHIIBI HA
TOTOBBIX MUKpPOIIpErapaTax»
27 I'enernka mona. HacinenoBanne bu6mmoreka [IOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

M3menunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlaboparopHas pabota

Ne 6.