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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOaX0/0B K (OPMHUPOBAHMIO CoOZepKaHus ydyeOHoro mnpenmera «buonorus» cocraBuIn:
koHuentyanpable nojoxenns @I'OC COO o B3anuMo0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MPEICTaBICHUE O TEeNIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHoro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpYy, pacmpeieieHHe Io
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUN 00y4Yaromuxcs 1Mo
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIii YypOBEHb) peann30BaH MPUHIIHUII
MPEeMCTBEHHOCTH B HW3Y4YeHMH Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npuponHoii cpene. IloaTomMy Hapsigy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUW yJIeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYECHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJICICTBEHHBIX ~ 3a00NIieBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH LEIeco00pa3HOro MOBEACHUS B OKpYKaIOLIeW MPUPOAHON cpene,
aHaIM3a BIMSHUS XO3AWCTBEHHOM [EATENHHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BbHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTeUeHHs YCIOBUN JUTSl PEIICHUS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
obOecrieunBaeT (GoOpMUpPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi W OHBOIIOLHU, CO3MaET YCIOBUSA JUIsl: TO3HAHUSA 3aKOHOB JKUBOW MPUPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTHIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KHBOH MPUPOJIE U YETIOBEKY.



bonbiioe 3HadeHwe OWONOTHS HMMEET TakKe JUIsl pPELIeHUs BOCIUTATENbHBIX H
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBHSL JUIS (dopmupoBaHus MHTEIJIEKTYaIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpHI, CIOCOOCTBYET
MHTETpalui OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSMH U3 JIPYTUX Y4YE€OHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHble M0JI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOWTH 3HAHHS M YMEHHs, 3HAUYUMbIE i1 (pOpMUpOBaHUS OOIIEH KyIbTYphl, ONpPEACISIONINe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo Ouoyoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOI'O 3HAUEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHBI CIENYIOLINE COJIEpPKaTEIbHbIE JTUMHUU:
«buonorus kak Hayka. MeTo/bpl HAYYHOTO TOo3HaHMs», «KIeTka Kak OMOJIOTHYecKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM HUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIBI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

Jloctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUEHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOHM Ui (opMHpOBaHHUSA
IIPEJICTaBICHUH O €CTECTBEHHO-HAYYHON KapTUHE MHpPAa, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHUH;

dopMupoBaHUe Yy OOydYaroIIMXCSl IO3HABATENbHBIX, MHTEJUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXO/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATDH SIBICHHS OKPYXAIOIEro MUpPA >KUBOW MPHPOJBI Ha
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dopmupoBaHre y 00yYarOmUXcs YMEHHH WIUTIOCTPUPOBATh 3HAUEHUE OHMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, DPA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS dTHUECKUX HOPM IPH MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE [EHHOCTH OMOJIOTUYECCKUX 3HAHWMA JUIsl TIOBBIIICHHUS YPOBHS JKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUN W YMEHUH B IOBCEIHEBHOW JKWU3HU JUISA OICHKH
MIOCJICICTBHIA CBOCU JICATEIILHOCTU IO OTHOIICHUIO K OKPYXKAaIoIIeH cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydyaemas Ha 0a30BOM YpOBHE,
SIBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3zb OMONOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcreMa OMOJIOrHYecKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEpPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW TPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktiueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKubie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MUHEpalibHbIE BEIIIECTBA.

OyHKIUM BOJIBI M MHUHEpAIbHBIX BellecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrieBoabl: MOHOCaxapubl (TIOKO03a, prubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonorndeckue Qpynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JUMHUIOB KaK
HMCTOYHHKOB DHEPTHUH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(axTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cucteMa CUHTE3a Oerka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTE€HKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHIAPUM M IIACTHU.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, EHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMY OPraHOMJIOB KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslif IeHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnpenenenre XuMHYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapruOoTHUUECKOM
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HaOIIOJCHUH,
U3MEpPEeHUH, 3KCIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTEIbHbBIX, KUBOTHBIX M OaKTepHaJIbHbBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

Jlabopatopuast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pPACTCHHUH, >XHUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IJIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYEHUE XEMOCHUHTE3a IS KU3HH Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacmiernjeHue BEIIECTB, BbIJCIEHUE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernueckas wunpopmamms u JHK. Peammzanums
TeHEeTHYeCKOi MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpanciasinuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoeduinTa yenoBeka
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmumer  w cxembl:  «Tumbsl  muTaHus», «Metabomm3m»,  «MHUTOXOHAPHUY,
«OHepreTuueckuii ooOmMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 10Uk, WM KU3HEHHBIM 1uka kinetku. MHTepdasa u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnerkn — muto3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MUTO3a.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEHHE HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKeEHHE, €r0 OTIUYUS OT OECroI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsnime Ha cragusix meinosa. IloBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.



["ameTorenes — mporecc oOpa3oBaHUsI TOJOBBIX KIETOK Y )KHMBOTHBIX. [10JI0BBIE KeNe3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
crepmaTto3onioB. Omioaorsopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX YKHUBOTHBIX: JApOOJIEHWE, TacTPYJISALHs,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOKEHHUE pacTeHuin», «JlereHue KIeTKu
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpOEGHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Penmnukauus AHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOMINX U YelIoBeKa», «OCHOBHBIC CTaUH OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOI, MukKponpemnaparbl «CrnepMaTo30MAbl MIICKOHUTAIOUIETOY,
«SlinexiieTka MIEKONUTAarIero», «KapuokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpErapaTaxy.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOJIOTMU U
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKH. BKIIag poCcCHICKUX 1 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKHA (THOPUIOTOTUYECKHUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAaclIeAOBaHUs  MPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us rTHOPUI0B MepBoro nokoneHus. [Ipasumno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HETIOJHOE JOMUHUPOBAHHUE.

JurnOpugHoe CKpemmBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACJIEIOBAaHMUS  TPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacliegoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIETIEHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHwe NpPU3HAKOB, CUEIUICHHBIX C
TTOJIOM.



N3meHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. Poib cpesbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslil psn 1 BapuanuoHHas kpusas. Hopma peakunu npusHaka. KosnnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYMBOCTH.

HacneacTBeHHas, WM TeHOTUIIMYECKAsl, N3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUYHMBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalmoHHas
U3MeHYMBOCTh. Kitaccudukanus myTanuii: reHHbIE, XpPOMOCOMHBIC, TeHOMHBIC. YacTtoTa u
NPUYHHBI MyTaluid. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmeHunBoctu H. Y. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeelIeHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoinpto ITI[P-anamm3a. HacnencrBeHHble 3a00s1eBaHUS
YelloBeKa: TIeHHble 0oJyie3HH, OOJIE3HM C  HACJICICTBEHHOM  IIPEIpPacIoIOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO O00pa3a KU3HHU, JUATHOCTUKH, MPOMUIAKTHKN U JICYCHUS TCHETHUYCCKUX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHKU B
MPEIOTBPALICHUH | JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOICHETHYECKash OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOreHEeTHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3aumMoaeCTBUE alUIENIbHBIX T'€HOBY, «l'eHeTHnuecKkrne KapThl PaCTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoaudukanmoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHUBOCTHY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKkpornpenapat «J{po3oduna» (Hopma, myranuu (Gopmbl KpbUIbEB U OKPACKU Tena), repoapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpeITUBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparoprnass pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHATH3 POJAOCTOBHBIX YEITOBEKaAY.



Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTps
IIPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CelNeKIUU. MaccoBbli U MHIAMBUAYAIbHBI OTOOpBI B CEIEKLUU
pacteHuid u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHMs CEJeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NpOM3BOACTBA. ['€HHas HHXEHepus. ITanbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kiierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobrembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubl u cxembl: Kapta «lleHTpbI MPOUCXOXKICHUS M MHOT000pasusi KyJIbTYPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbBIE PACTCHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMUM PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[TpenanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHON TEOPHH. ODBOJIOIMOHHAS Teopus U e&
MecTO B OMoJ0ruu. BiysHue 3BONOLMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CBuaeTensCTBa HBOJIONHMH. [lalleOHTONIOTHYECKUE: TTOCIEA0BATEILHOCTh  MOSBICHUS
BUJIOB B TTAaJICOHTOJIOTHMYECKOHN JIETOITUCH, TIepeXxoHbIe (hopMbl. broreorpaduueckue: cXoacTBO
U paznuune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTIOTHYECKUE: CXOJICTBA M pa3IM4yMsl dMOPHOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTWYHbIE, pPYAUMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Tteopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHHS JapBHHU3MA.
JIBukyiiye Cuibl ABOJMIOLUMM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE THpU



OTPaHUYEHHOCTH PECYpCOB, HEOMNpenesnéHHas W3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTI) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLIUU.

JBuxkymue cwibl ((hakTopbl) 3BOJIONWU BHIOB B MIpupoje. MyTallMOHHBIN MpoLecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiiroHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIusl.

EctectBeHHblil 0T0Op — HampaBistonuii gaxtop 3Bojouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Bosonuu. IIpuMepsl npucrnocodnenuii
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHoOBHBIE (GOpMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkposBomorus. PopMbl SBONIONUK: (QHIIETUYECKAs, JUBEPreHTHas, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHnue  OT  HECNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJualius.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOobIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrectBennsblii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodopasue mnoOpoj
YKUBOTHBIX», «[Honynsumy, «MyTtanuroHHas U3MEHUYUBOCTDY, «ApoMop(o3bI»,
«Mnnoanantanmmy», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUTIAMH OKPACKH, HAOOp TUIO0B U
ceMstH, KoJuteKius «lIpumepsl 3aIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MoJellb «OCHOBHBIE
HaIpaBJICHUS SBOIIONNNY, 00bEMHAs MOIeTh «CTpOSHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX ».

buoreorpaguueckas kapra Mmupa, Koyiekius «DopMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX U pacTeHHil», Mojenp anmiaukanus «llepekpéct xpoMocom», BIaXHbIe MpenapaTbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (POPMBbI KPBLIBEB U OKPACKU TETIA).

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:

JlabopaTtopnast padota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopnass pabGora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHTEJIEHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emuie.

JloHay4Hble TpeACTaBICHUS O 3apOXKIEHUH >KU3HU. HaydHble THIIOTE3bI BO3ZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYeCKHX  BEIIeCTB W3  HEOPraHMYEeCKHX. OKCIEPUMEHTAIbHOE  IOATBEPKACHUE
XUMUYECKOW 3BoJroni. HavganpHble 3Tambl Ouonorndeckoit sBomtonun. ['unoreza PHK-mupa.



®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoMIONMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

Pazgutue xu3Hum Ha 3emie 1o spaMm U nepuoaam. Karapxei. Apxelckas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nmepro/ibl: MajeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHUe HBOMIONMU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJlOBeKa. AHTPOIOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHl o
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. Cxo/ICTBa U pa3anuus 4elloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorenesa. HacrnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBINH 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHuepranbCkuid, YenoBek pasymublii. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHIOJoUgHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuupl 1 cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U YelOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKUX HAXOJOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUecKHne pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUATEKaHTPONa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKH WM W300paKeHHUSI KaMEHHBIX OPYIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHYecKas: TabauIa,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[TpakTudeckast padota Ne 1. «3y4yeHne MCKOMAEMBIX OCTATKOB PACTECHHH U KHUBOTHBHIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€il).



Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

Okojorusi Kak Hayka. 3agadyd M pasAeibl  dKOJIOrMM. MeToasl 3KOJOTMYeCcKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonornyeckux (akropoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEpHOAU3M.
[TpucnocoOneHns opraHu3MoB K JeHCTBUIO aOHOTHYECKUX (haKTOPOB. bruojoruueckue puTMsl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aMMOJACUCTBHIA:  KOHKYPCHIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMO/ICHCTBUI JJIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasinud. OCHOBHBIE IIOKa3aTeiad MOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JluHamuka
YHUCICHHOCTU HOMYJISLMU U €€ PErysius.

JdeMoHcTpanum:

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

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PAaCTEHUM U3 pa3HBIX MECT
oOUTaHUY.

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

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01mecTBa 1 IK0JIOTHYEeCKHE CUCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CTpykTypsl — OuoOLleHO3a:  BHJOBas,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpi-nomunantsl. CBsa3u B OMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonste 00 3kocucreMe UM OHOreoleHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruuM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBI: OHOMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pazButue. Cykieccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMA XBOWHOTO WM
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAaUE€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrtop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOro
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak TII00albHONM 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.



KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTCHHbBIE N3MEHeHus B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeraoBeuecTBa. CoxpaHeHue OMopazHoo0pasmsi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBJICHUs MPUPOIHBIMU pecypcaMu U HX
UCIONIb30BaHue. JlocTiykeHus: OMOIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumMu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogHsie
coobOmectBay, «llemu mnurtanus», «IKonormueckas nupamuga», «buochepa u yenoBeK»,
«JKocUCTeEMa IIMPOKOJMCTBEHHOIO Jeca», «IJKOCUCTEMAa XBOMHOro Jeca», «buoleHos
BOol0éMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelme MCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnstomas ouocheps», «DakTopsl Aerpaganuu nousy, «IlapHukoBelil 3hdexTy, «PakTopbl
paZMoaKkTUBHOTO 3arpsa3HeHust Ouocdeps», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBaHue: MO/I€b-aNIINKaLUs «Tunuynsie OHOLIEHO3bD», repbapuit
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenu — BaKHEHIIHUX
CEIIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOdapuu U KOJUICKIIMA PACTCHHH U  IKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM IpynnaM ogHoro Buaa, KpacHas kuura Poccutickoit
®Denepalinu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.



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

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS npeamera «bHOJOTrus» BBIAEIEHBI
CICYIOINE COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCUHUCKOH  Tpa)kIaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHHUI JTMYHOCTU Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHYECKUX TPAIUIUN pPa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOUIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJIOTHYECKOro IPABOCO3HAHMS, CIIOCOOHOCTU
CTaBUTh LEJIA U CTPOUTD KU3HCHHBIC IIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MpeameTra «buosIorus» IOCTUrarTCd B E€IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEIOBEKY TpyAa U CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTrO mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHONW BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIBITa U OMBITA JIESITEIBHOCTH B IPOLIECCE PEATM3ALMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaKEHHE 3aKOHA |
MPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HWIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMUA U COIIHAIbHBIM
MOJI0KEHUEM;



TFOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOI'O OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXKAaHCKOM NICHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
Ou1oI0ruy, IOHUMaH!s 3Ha4€HUs1 OMOJIOTUY B IIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CITYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0O HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOJUTENSAM, CO3JAAHMIO CEMbU HA OCHOBE
OCO3HAHHOT'O IPHUHSTHS LIECHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIJIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢musuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 3A0POBbS H
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pPOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHass ¢u3NYecKas AaKTUBHOCTb), OEpEeKHOTo, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUI M HEMPUATHS BPEAHBIX NpPUBbIUEK (YHOTpeOJIEeHUs aJKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;



TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKOH M COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JESITEIIbHOCTD;

UHTEpEC K Pa3NU4HbIM chepaM MpodhecCHOHAIBLHONW NESTENbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpPA30BAHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
IIOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJI1 OKPYKAIOILEN CPeJIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPo0IeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU pelleHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOIb30BAHHEM (COOMIOCHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BpEI OKpY’Kalolled MpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE IMOCIEACTBUS MPEANPUHIMAECMBIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKkTUKM, OCHOBAHHOIO Ha JHaliore KyJjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLIECHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMU: 00eCTeYeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTON4YMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit Mpu U3y4eHur ONOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUMN



OKpY’KaIOIIero MHUpa M HNPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHUe JenaTb OOOCHOBAHHBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTU HAyYHOW AEATeNIbHOCTH, TOTOBHOCTb OCYILECTBIIATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIy4EHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUM C >KM3HEHHBIMU
NOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexXmnpenMeTHbIe) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIECC, CHCTEMa, HAay4HBId (DAaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIE0BaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTUX), YHHUBEpCAJIbHBIE
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXxcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLMAJIBHOW MIPAKTUKE.

MertanpeameTHble pe3ylbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBaThb CMBICH OHOJIOIMYECKHX
HOHATHUH (BBIIENATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUs (aKTOB U SIBICHUN KUBOMU
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;



pa3pabaThIBaTh IJIaH PELIEHUs MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOIUXCS MAaTepUAJIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NPU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATEIbCKON U NMPOEKTHOM JEATEIIbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, IPUMEHEHHIO Pa3IMYHbIX METOOB O3HAHUS;

UCIIOJIb30BaTh Pa3jIMyYHblE BBl JACSITEIBHOCTH I10 IOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUII MBILUICHHS, BIaJeTh HAYYHOH TEPMUHOIOIUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIIBUTATh
TUNoTe3y €€ pelleHMsl, HaxOIUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUH,
3aaBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
poecCHOHANBHYIO CPey;

YMETh IEPEHOCUTh 3HAHWS B I[IO3HABAaTEJIbHYI0O U  IPaKTUYECKyl0 obsactu
KU3HEJEATENIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OpPUTHHAIBHBIE TOJIXOAbI W PEUICHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaMM (TEKCTe yueOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W MPUMEHSTHh pa3jIMuHble METOAbl IpPU IOHCKE U 0TOOope
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOJB30BAHUS PA3IMUHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAyYHBINM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OWOIOTHYECKOM
uHpOpManreil: TPUMEHITh XUMHUYECKUE, (PU3MUECKUe W MaTeMaTHYeCKHe 3HAKH M CHUMBOIIBL,



dbopmysbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alMThl WHGpOpMANUU, HHOOPMAIIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBjaieHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1eiCTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUsSI OTHOCHUTEJIbHO BBIIIOJHEHUSI NpeajJaraéMoyd 3aJayd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUi, YMETh CMSIT4aTh KOH(DIUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
bopMyIupOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pemeHny OGMoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3auUMOAEHCTBUSI IPU pELICHUH YUeOHOM 3a1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUHM, PACHpPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYyeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS [Js BBIABIEHUS NpoOJeM M UX pelIeHus B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHUX 3HAHUI 11€IeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYIKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO NEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (GOPMYyITUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0cTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YejI0oBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEaTbHBIX XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosoruei. B
porpaMMe IpeaIMETHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHWE OMOJOTMYECKHX TEPMHUHOB U MOHATUM: KHU3HB, KJIETKa,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKIiMs), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuilt H. U.
Bagunoga), onpeaensTs rpaHULbl KX TPUMEHUMOCTH K )KHBBIM CUCTEMAM;



YMEHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUSA B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IMPOKAPUOT M 3YKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAIbHOIO PAa3BUTUSA
opraHusma (OHTOT€HE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJIEHHsI B OKpYXarolleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul paldOHAIBHOIO
HIPUPOONOIb30BAHNUS;

yMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeIlMBaHUE, CLEIUIEHHOE HAce0BaHNUE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPELIMBAaHUS
JUISL TIpEe/ICKa3aHusl HaclleJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHWBAaTh W HHTEPIPETUPOBaTh MH(POPMALMIO OHOJIOrMYECKOIO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUI pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHM: BUJI, TOMMYJISIIINS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYECKHe (AaKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHUs, YKOJIOTHIeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHUEe Wu3Iarate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CUHTETHYECKasl TEOPUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapliiieBoro cxoxacraa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMW M nyted 3Bomonuu A. H. CeBepnosa, ydyeHus o
6uocdepe B. U. Bepnasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOIIOJEHHE U ONMHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTrHYEeCKOro



JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BbIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMM B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMUYECKHX ILMKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ui paloOHaIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B DKOCHCTEMaxX (11U MMUTAHUS );

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKAHUs, BKIIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMS M3 pa3IMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBOoW HMHGpOpMalMM, Hay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE TNHCbMEHHBIE M YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

HaunmenoBanue
Ne KomuuectBo
pa3ziesioB U TEM
/o 4acoB
y4eOHOT0 IIpeIMeTa

IIporpammHoOe conepxanue

OcHOBHEIE BUABI ACATCIBHOCTHU
o0yJarmuxcs

Tema 1. buoJsiorusi Kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs31 OHOJIOTUUC PackpsiBaTh conepkaHre TEPMUHOB U IMOHSATHN:
HayK 00IIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU Hay4YHOE€ MUPOBO33pEHUE, HAy4YHasl KapTUHA

€CTECTBEHHBIMH HayKaMu, ¢puiocodueii, MUpa, HAYYHbI METOM,TUII0TE3a, TEOPHS,
pENUTUen, STUKON, SCTETUKOMN U MPABOM. METO/1bl UCCIIEI0BAHMUSL.
Ponw Guonoruun Xapaktepu3oBaTh OUOJIOTHIO KaK HAYKy,ee
B (OPMHUPOBAHWM COBPEMECHHOH HAy4HOH | MECTO M POJIb CPEIU IPYTUX €CTECTBEHHBIX
KapTUHBI Mupa. CucTeMa OMONOTHYECKUXHAYK. | HayK. [lepeuuciars pa3zeibl OHoIoTuy B
Hemoncmpayuu: COOTBETCTBHUE
llopmpemuwi: Y. [lapBuH, I'. Mennens, H. K. c oobekTamu u3yudeHus. Ha3piBath
Konwuos, . Yorcon u @. Kpuk. Tabauyst u Ba)XHEHIIINE OTpaciay OMOIOTHYECKIX
cxemol: «MeTobl TO3HAHUSA 3HaHWM U 334a41,CTOSIIINE TIepe]
JKUBOM NMPUPOABI» 6uosorueii XXI B.

1.2 | MeTo/bI MO3HAHUS 1 Meto/1bl TO3HAHUS KUBOUM TPHUPOIBI PackpeiBath conepkanre TEPMUHOB U

JKUBOU TTPUPOJIBI

(HabmroieHne, HKCIIEPUMEHT, OMMCaHUE,
HU3MepeHue, KiraccuuKarms, MOJIeTUPOBaHNE,
cTaThcTUYecKas 00paboTKa JaHHBIX).
Hemoncmpayuu:

MOHATHI: HAYYHBIA METO/I, METOJIbI
HCCIIETOBAHUS.

XapakTepru30BaTh OCHOBHBIE METOBI
MTO3HAHMSI KUBOW TTPUPOJIBI: HAOIIOICHUE,
SKCIIEPUMEHT, OMTMCAHNUE, U3MEPEHUE,




Tabnuywl u cxemwvl: «MeTOABITTO3HAHUSKABOM
MIPUPOABIY.

Jlabopamopusie u npakmuyeckue

pabomui:

[TpakTrueckas padora Ne 1.

«Hcrionb3oBaHKe pa3IMYHBIX METOIOBIPH
W3Y4EHUU OMOJIOTUYECKUX

00BEKTOBY

KJaccuuKanus, MOICTMPOBAHUE,
CTAaTHCTHYECKast 00padOTKa IaHHBIX

Htoro yacos o teme 2

Tema 2. JKuBble cHCTEMBbI M X OPraHH3AIUSs

2.1 | buosiornueckue 1
CUCTEMBI, IPOIIECCHIH
UX H3y4CHHE

Xusble cuctembl (0MOCHCTEMBI) KaKk
MpeIMET U3y4eHUsT OMOJIOTHH.
OTyimuue )KUBBIX CUCTEM

OT HEOPTaHWYECKOM IPUPOJIBI.
CaoiicTBa OMOCHCTEM U UX
pa3HooOpasue.

YPpOBHH OpraHHU3aIfi OMOCHUCTEM:
MOJICKYJISIPHBIH, OpTaHOUTHO-
KJIETOYHBIW, OPraHU3MEHHBIN,
MOMYJISIITHOHHO-BUI0BOH,
9KOCUCTEMHBIH (OMO-TE€OIIEHOTHYECKHIA),
O6uochepHBbIi.

Hayxkwu, nsyyatoniyrie 6uocucreMsl Ha
Pa3HBIX YPOBHIX OPTaHHU3AIIHH.
Jemoncmpayuu:

Tabruywl u cxemol: «OCHOBHBIC
MPU3HAKU KU3ZHNY», <Y POBHU

PackpsIBaTh conep:kaHnre TEPMUHOB U ITOHATUM:
CUCTEMa, OMOJIOTUYECKasi CUCTEMA, SJIEMEHTbI
CUCTEMBI, CTPYKTYpaOHOCHCTEMBI, CBONCTBA
KHUBBIX CUCTEM, OOMEH BEILIECTB, pA3MHOKEHUE,
pOCT, pa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, PA3APAKUMOCTD,
JHEPro3aBUCUMOCTb, YPOBHU OpPraHU3aluU
KU3HU (OmocucTeM).

XapakTepHu30BaTh MPUHLKIIBI OPraHU3aALNN
OMOCUCTEM: OTKPBITOCTh,BBICOKAS
YHOPSAI0YEHHOCTh, CAMOPETYIISIUA,
MNEpPapXUYHOCTb.

[lepeunciaATh yHUBEpPCAIbHBIE CBOKCTBA
’KABOI'0: €IUHCTBO XUMHUYECKOIO COCTABA,
pa3IpaxuMoCTh, BUKECHHUE,

rOMEOCTa3, poCT U Pa3BUTHE,




OpTraHHU3AINH KUBOU MPUPOIBD». HACJIEICTBEHHOCTh, HK3MEHUYNBOCTD,
Mogaens monekyasl JJHK 3BONTIONUSA (TIPUCTIOCOOIEHNE

K U3MEHSIOIINMCS YCIIOBUSIM).
[TpuBoIUTE IPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu U
CpPaBHHUBATh MPOSIBIICHUSI CBOHCTB
JKUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
IPOTEKaroIue B OMOCUCTEMAX:
0OMEH BeIlECTB U MpeBpaIleHne
SHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJISIIHS, pa3BUTHE.
CobmroaTh mpaBuiia 6epexkHOro
OTHOIIIECHUS K KUBOU MPUPOEC

HNToro uyacoB o teme 1

Tema 3. XuMH4YeCKHUI COCTAB M CTPOEHUE KJIETKH

3.1 | Xumudeckuii cocTaB 1 XUMUYECKUN COCTaB KJIETKH. PackpeiBath conep:kanue TEpPMUHOBH
kieTku. Bona u XUMHYECKUE FTTEMEHTHI: MOHATUIN: IIEMEHTHI-ONOTEHBI,
MUHEpaIbHBIE COJIUA MaKpO3JIEMEHTHI, MUKpO3J1eMeHThl. Boa MaKpO3JIE€MEHThI, MUKPO3JIEMEHTHI;

Y MUHEpaJIbHbIE BEILIECTBA. MUHEpalIbHbIE BEILIECTBA, MOJIEKYJIA

@OYHKIMU BOJbl U MUHEPATbHBIX BOJIbI KaK JUIOJIb, BOJOPOIHBIE CBA3H;

BellecTB B kieTke. [lomgnepxxanne ruapodubHbIe U THAPO(YOOHBIE BEIECTRA.
OCMOTHYECKOIo OanaHca. Jloka3bpIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBa KaK
Jemoncmpayuu: OJIHO U3 CBOMCTB kuBoro.Pacnpenensits
Juaepammul: «Pacnpenenenue XAMHUYECKHE PJIEMEHTBI

XUMHUYECKHX HJIEMEHTOB B HEXXKMBOU MpUpPOAE», | 11O IPYyIIaM B 3aBUCUMOCTH

«Pacnpenenenne XUMHUYECKUX




AJIEMEHTOB B )KMBOU Tipupone». Tabnuysl u
cxemol.: «llepuonnueckasTadbiuiia
XAMHUYECKHUX DJIEMEHTOBY,

«CTpoeHHE MOJIEKYIIBI BOJIBI»

OT KOJIMYECTBEHHOTO IIPEJICTaBUTEIILCTBAB
OpraHu3Me; XapaKTepu30BaTh POJIb OTACIBHBIX
JJIEMEHTOB.

BBIABIATH CBS3b MEXKAY COCTABOM,
CTPOECHHUEM MOJIEKYJIBI XUMHUYECKOT O
COCIMHEHUS U er0 GYHKIUSAMHU B KIIETKE

3.2 | benku. CocraB n benku. CocTaB u cTpoeHne O€IKoB. PackpsIBaTh conep:kaHue TEPMUHOB U
CTpoeHHE OENKOB AMUHOKHUCIOTBl — MOHOMEPHI OEJIKOB. MOHATHUI: OEJIKU, ITOJIUMEPHI, MOHOMEPBHI,
HezameHnnMble U 3aMeHUMBbIE aMUHOKHCJIOTBI, IENTH/IHASI CBSI3b,
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN MOJIMNIENTHUL, JEHATYPALIMSL.
COCTaB. YPOBHH CTPYKTYphl OEIIKOBON XapakTepHu30BaTh OEJIKH KaK KJIace
MOJIEKYJIbl (IepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COeIMHEHUH;
TPETUYHasl U YETBEPTHUHAS CTPYKTYpa). KJIacCU(UIIUPOBATh UX MO CTPOCHUIO
XUMHUECKHE CBOMCTBA OEJIKOB. (rnoOynsipHble U GUOPUIIAPHBIE OENKH),
buonornueckue GpyHKIUM OEIKOB. MEPEYUCIIATh U XapaKTepU30BaTh
Hemoncmpayuu: GyHKUIMH OENKOB
Tabnuywr u cxemvr: «CTpoeHUE
MOJIEKYJIbI OeIKay.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MHUKpPOIpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OHMOJIOrHYecKre PackpsIBaTh conepkaHne TEPMUHOB U
Ouooruyeckue KaTaJn3aTophl. TIOHSTHIA: PEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIn3aTOpPBI CrpoeHnue ¢epMeHTa: akTUBHBII LIEHTD, cyOcTpaTHas cnerupuIHOCTb,

cyOcTpaTHasi CHEU(PUIHOCTD.
Kodepmentsl. ButamuHsbl.
Otnuumst pepMEeHTOB

OT HCOPraHMYCCKUX KATAJIU3aTOPOB.

KO(EpMEHTHI, OEIKU-aKTUBATOPbI U
OeNKU-UHTHOUTOPBI.
VYka3bIBaTh OTINYHS (DEPMEHTOB

OT HCOPTaHUYCCKUX KaTaJIu3aTOPOB.




Jemoncmpayuu:

Tabnuyer u  cxemwvl: «CtpoeHue
bepmeHTay.

Obopydosanue: 000pyaOBaHUE IS
MPOBEACHUS HaOII0ICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopusle u npakmuyuecKkue

paoomot:

JlaboparopHas padota Ne 1. «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
MIpUMEpPEe aMHJIA3bl

WM KaTajiasbl)»

OOBsCHATH poJib (PEePMEHTOB

B (DYHKIITMOHUPOBAHUH KUBBIX CHCTEM,B
MPOMBIIIJICHHOCTH, B MEJIUIIMHE,

B TTOBCEHEBHON >KU3HU YeNIOBEKa

3.4

VYraesonasl. JInmumel

VYrieBoibl: MOHOCaxapuabl (TIOK03a, prudo3a
1 1Ie30KCcUpr003a), Jucaxapuibi(caxaposa,
JIAKTO03a) U MoJKMcaxapusl (Kpaxmad,
TJIMKOTEH, 11EJUTI0I03a).

buonoruueckue QyHKIMH yTIeBOIOB.
Jlununael: TpUurauuepuabl, Gochonunusl,
CTCPOUJIBI.

IMunpodunbHO-THAPOGOOHBIE CBOMCTBA.
buonorudeckue GyHKITUH JIATTHAOB.
CpaBHeHHE YTIIEBOJIOB, OCIIKOB U
JTUTHI0B KaK UCTOYHUKOB YHEPTHH.
Jemoncmpayuu:

Tabauyst u cxemsi: «YTIEBOIBI,
«JIumuaei.

Obopydosanue: 000pynoBaHUE

PackpeiBath cojiepkaHie TEPMHHOB U
MOHSTHM: YTIIEBOBI, MOHOCAXAPH/IBI,
JUcaxapubl, MOJIMCaXapuibl, TIIOK03a,
pubo3a, aezokcuprubo3a, caxaposa,

JIaKTO03a, MallbT03a, IeJUTI0NI03a (KIeTuaTKa),
Kpaxmall, TTIUKOTeH; JTUMH/IbI, TPUTTUIEPUIBI
(>xups1, Macna),HochOoTUUIBI, CTEPOUIBI.
XapakTepHu30BaTh YIICBOJIbI, JIUITH IBIKAK
KJIACCOPTaHUYECKUX COCIMHEHUM.
KrnaccuduupoBaTts yriieBOIbI M JTHITHIBITIO
CTPOEHUIO; IEPEUUCIATh (PYHKIIUU YTIEBOJOB U
JTUTHJIOB.

CxeMarnuecku n3o0paxarh CTPOCHUE

MOJICKYJI YTJICBOAOB, JIUIIUI0B




JUTS TIPOBEICHUSI HAOIIOACHUH,

U3MEPEHUH, DKCIIEPUMEHTOB

3.5 | HyknenHoBsie Hyxnennossie kucnorst: JJTHKu PHK. PackpsIBaTh copepkaHue TEPMUHOB U
KucaotTel. ATO Hyxneotuasl — MOHOMEpBI HYKJIIEHHOBBIX MOHATHUI: IE30KCUPUOOHYKIIENHOBAs

kuciot. Ctpoenne u ¢pynknuu JJHK. kuciota (JIHK), pubonykinennoBas

Crpoenue u pynkunnPHK. AT®: ctpoenue kucnorta (PHK), nykneorun,

U QYyHKIUY. MOJIMHYKJICOTH/IHAS LIETIh

Jlemonucmpayuu: (MOJIMHYKIICOTU ), KOMILIEMEHTAPHOCTb,

Ilopmpemur: Ix. Yorcon, @. Kpuk,M. ¢ynkuuu JJHK (xpanenue u nepenava

Yunkunc, P. ®pankiuH. HacJeIcTBeHHON nHpopmarmn); Buasl PHK

Tabnuywl u cxemol: (wH(pOpMAIOHHAS, TPAHCTIOPTHAS,

«Hyxkneunnossie kucnotsl; JJHK», pubocomanbHas); aneHosunTprudochar (ATD),

«buocunres 6enkay, «CTpoeHue MakpOSpTUtcCKas CBs3b.

Moutekyisr ATO». XapakTepu3nupoBaTh HYKJIEHHOBbIE

O6opydosanue: CBETOBOIT MEKPOCKOLL, KHCJIOTBI KaK XUMUYECKHE COeAMHEHUS U

MUKpOTMpernaparbl HOCHUTEIN HACJEICTBEHHON HH(OpMAaIIHH.
OTmMedaTh 0COOEHHOCTH CTPOEHUS MOJIEKYJI
HykienHoBbIX kucioT (JHK,PHK) u AT®.
CxeMaTnuecku U300pakaTh CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJl HYKJIIEHHOBBIX
kucior, ATD

3.6 | Ucropus u MeTo b [{uronorus — Hayka o KJIETKE. PackpsIBaTh copepkaHne TEPMUHOB U

M3YYEHUS KIIETKU.
Knerounas reopust

Knerounas Teopust — npumep
B3aUMOJIEHCTBUS Uiel U (haKTOBB
Hay4YHOM IO3HaHUMU.

ITOHSTHI: KJICTKa, IUTOJIOT U,
PacCKpbIBATb COACPKAHUC MOJIOKESHU I

KJIETOYHOW TEOPHH.




Meroasl U3y4eHUs KIIETKU.
Hemoncmpayuu: I[lopmpemowi:

A. JleBenryk, P. I'yk, T. lIBanu, M.
[neitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MHUKpOIIpenapaTsl pacCTUTEIIbHBIX,
YKUBOTHBIX HOAKTEPUATIBHBIX KJIETOK;
PUCYHKH ¢ MUKpodoTorpapusiMu
KJIETOK, ITOJIy4E€HHBIE C TIOMOIIIbIO
CBETOBOT'O M 3JIEKTPOHHOTO MHUKPOCKOIIA

[lepeuncnars u XapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUEHUS KICTKU:
(IpUTOTOBIIEHUE CPE3OB,

OKpalllMBaHue, MUKPOCKOITUPOBAHUE,
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHei)

3.7

Knetka
KaK LIEJIOCTHAA
JKUBas CUCTEMA

Knerka Kak 1e10CTHas )KUBasi CUCTEMA.
OO01ue npu3HaKKU KIETOK: 3aMKHYTas
HapyxHass MeMOpaHna, mosiekynbl JJHK kak
TeHeTUYECKUH amnmapar, cucTeMa CUHTe3a
6enka. TUMBI KIETOK:

JyKapuOTHYECKas U MPOKapHOTHYeCKasl.
Oco0eHHOCTH CTPOCHUS
MPOKAPHUOTHYECKON KIIETKH.

Knerounas crenka Gaktepuii. CTpoeHue
IYKapUOTHUECKOU KIeTKU. OCHOBHBIE

OTJIMYMSI PACTUTENBHOM, )KUBOTHOM U TpHOHON

KJIeTKH. [IoBepXHOCTHBIE CTPYKTYpBI —
KJIETOYHAs CTEHKA,

TJIMKOKAJIMKC, UX (bYHKI_II/II/I. IIna3MaTuyeckas

MeMmOpaHa, ee cBOicTBa
1 QyHKIUH.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUM:
KJIETKH (9yKapuOTUYECKasi, IPOKApUOTUYECKas),
rIa3MaTudeckas Memopana (Tuiazmanemma),
TITUKOKAJIMKC, TPAHCTIOPT BEIIECTB (ITACCUBHBIH,
aKTUBHBIN), 9SHAOUUTO3  ((harouuTos,
NUHOIUTO3),  SK30LUTO3,  KIJIETOYHas
CTEHKA, HYKJICOUJ.

CpaBHHBaTh MEXIy c000it

9YKapUOTUYECKUE U TPOKAPHOTUYECKHUE KIIETKU;
OTMEUaTh CXOJCTBO U Pa3JINYUAB CTPOCHUU
KJIETOK OaKTepuid,

KUBOTHBIX, pPACTEHHI U TPHOOB




Jemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,T.
[[IBann, M. Ineinen, K. bap, P.
Bupxos.

Tabnuyet u cxemvr: «CTpoeHHe
JYKapUOTHYECKOU KIIeTKn», «CTpoeHue
YKUBOTHOM KJIIETKN», «CTpOeHUE
pacTUTENLHOM KIETKNY», «CTpoeHue
MPOKAPHUOTHYECKON KIIETKH.
ObopydosaHue. CBETOBOM MUKPOCKOTI,
MHUKpOIIpenapaTbl paCTUTENIbHbIX,
YKUBOTHBIX U OaKTEPHATBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKH

[uTomna3zma u ee OpraHou/IbI.
OnnomeMOpanHbie opranous! knetku:I1C,
anmapart 1'oJIb KM, TU30COMBI.
[TosryaBTOHOMHBIE OPTaHOMIbI KJIETKU:
MUTOXOH/IPUH, TUIACTUBI.
[IponcxoxaeHre MUTOXOHIPUN U
miactull. Bunpeimnactua.
HemeMmOpanHbie opraHOUIbl KJIETKH:
pUOOCOMBI, KIIETOUHBIA LEHTP,
LEHTPHOJIU, PECHUUKH, )KIYTHKH.
@DYHKIIMM OPraHOWUJOB KIIETKH.
Bxirouenus.

SAnpo — perynsaTOpHBIN LEHTP KIETKH.
CrtpoeHue siapa: siaepHas 000JI0UKa,
KapuoIl1a3Ma, XpOMATUH, SIPBIIIKO.

PackpsIBaTh conep:kaHre TEPMUHOB U ITOHATUI:
LUTOIIa3Ma, OpraHOUAbl, SHOIIa3MaTHYeCKast
cetb (DIIC), anmapar I'onb1Ku, TM130COMBI,
BaKYyOJIb, MUTOXOHJPHH, TIIIACTHIbI
(XJI0pOMIacThl, XpOMOILIACTHI, TEHKOIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIHIIEHTP
(meHTpocoma), pECHHYKH,

KTYTHKH, BKIIIOUSHHUS, IO, siAepHas
000710UKa, KapHoIla3Ma, XPOMATHH,

SJIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHHUE 3YKapUOTUUYECKOU
KJIETKH 110 U300paKeHUSM U

Ha MUKpOIIpenaparax;

KJIacCU(PUITUPOBATh OPTaHOMUIBI




XpoMocoMbl. TpaHCOPT BELIECTBB
KJIETKE.

Jemoncmpayuu:

Ilopmpemeur.: A. JleBenryk, P. I'yk,T.
[lIBann, M. IIneinen, K. bap, P.
Bupxos.

Tabnuywt u cxemvi: «CTpoeHHE
JYKapUOTHUECKOM KIETKN», «CTpoeHne
YKUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENbHOM KIETKN», «CTpoeHue
MIPOKAPUOTUUECKOU KIIETKNY,

«Ctpoenue snpa kietkm». Obopydosarue:

CBETOBOI MUKPOCKOII,MUKPOIIPETIapaThI
PACTUTCIIBHBIX U

KUBOTHBIX KIIETOK. JIabopamopnuie u
npakmuuecKuepadomul:

JlaboparopHast padota Ne 2. «M3ydenune
CTPOEHHMS KJIETOK PACTeHUH, )KUBOTHBIX U
OaxkTepuil O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpernaparax U UX OMHUCAHUE

B 3aBUCHUMOCTHU OT OCOOEHHOCTEH X
cTpoeHust (0THOMEMOpPaHHBIC,
JIIByMeMOpaHHbIC, HEMEMOpaHHBIC);
OMKCHIBATh (PYHKIIMH KaXKJAOTO OpraHouja

B KJICTKE.

XapakTepu30BaTh KICTOYHOE AP0 KAKMECTO
XpaHeHus1, epeaadn (yIBOSHUEXPOMOCOM) H
pean3anuu

(TpaHCKpUIIIIHS ) HACTIEICTBEHHOM
nH(pOpMaLIUU KIETKH.

[lepeyucnars U OMUCHIBATH KOMIIOHEHTHISAPA U
ux pyHKUINY;

CxemaTH4HO U300paKkaTh CTPOCHHE
pPacTUTEILHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOJIOTMYECKOE 3HAUEHUE
TPAHCIIOPTA BEUIECTB B KJIETKE

HNToro yacoB no teme

Tema 4. }ICI/I3HeIleﬂTe.TIbHOCTb KJIIETKH

4.1

OOMeH BEIIECTB.
ITinmacTuueckuii 0OMeEH.
dotocuHTES.
XeMOCHHTE3

OOMeEH BEIIECTB, MM METa0O0IU3M.
Accumuiisanus (TJIaCTUYECKU 0OMEH )u
TUCCUMITANNS (SHEPTeTHISCKUAN
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpwiBath copepkaHie TEPMHHOB U
MOHSTHIA: OOMEH BEIIECTB U MPEBPAIICHUE
sHepruu (MeTaboau3M),

ACCUMIISIINS, TIJIAaCTUYECKUM OOMEH,




nporecca Merabonmuszma. Pomb  3aKoHOB
COXpPaHEHHUS BEUIECTBA U YHEPTUHU

B TOHMMaHuu Merabonusma. Tumsl
oOMeHa BeIIeCTB: aBTOTPOQHBIA W
rereporpoduseii. Ponb ¢depmeHTOB B
oOMEHEe BeUIeCTB M  IPEeBpaIICHUU
SHEPIHuM B KieTKe. POTOCUHTES.

CaertoBast u TeMHOBas (ha3bl (POTOCHHTE3A.
Peaknuu porocunresa.d¢phekTHBHOCT
(dhoTocuHTE3A.

3naueHue POTOCUHTE3a ISl )KU3HU Ha
3emuie. BiiusHue ycnoBuil cpessl

Ha (OTOCUHTE3 U CIIOCOOBI MOBBILICHUSIETO
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMOCHHTE3. XEeMOCHHTE3UPYIOIINE
OakTepun. 3HaUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywvl u cxemwl: «XIJIOPOILIACTY,

«@DOTOCHUHTE3Y

JTUCCUMIISALINS, YHEPTeTHUECKU 0OMEH,
dbotocunTe3, hoTonus, pochopuaupoBanue,
MEPEHOCYHK MPOTOHOB, XEMOCHHTE3.
OnwuchiBaTh (HOTOCHHTE3, TPOIIECCHI,
MPOTEKAOIIME B CBETOBOW U TEMHOBO#(]a3ze.
BEISBIASTS MPUYHMHHO-CIICICTBEHHBIE CBS3H
MEKTy MTOTJIOMIEHUEM COTHEUHOMIHEPT U
XJIOPODHUILIOM B CHHTE30M MOsieKys ATD.
CpaBHHBATh UCXOHBIC BEIIECTBA,
KOHEUYHBIC MPOTYKThI U YCIOBUS
NPOTEKAHMS PEAKIIUi CBETOBOU U
TeMHOBOH (ha3bl POTOCUHTESA;

CpaBHuBaTh (OTOCHHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3eMIie

4.2

DOHepreTuYecKui
oOMeH

DHepreTudyeckuii 0OMeH B KJIETKe.
Pacmienyienue BemecTs, BbIIEICHUE U
AKKyMYJINPOBAHHUE PHEPTUH B KIIETKE.
OTanbl SHEPreTHYeCcKoro ooMeHa.
I'muxonu3s. bposkeHren ero BUpl.

PackpsIBaTh conepkaHne TEPMUHOB U
MOHSATHIA: SHEPTETHUYECKHI 0OMEH, TIIUKOJIU3,
MOJIOYHOKHCIIOE OpPOKEHHUE,CTTUPTOBOE
OposkeHue, OMOIOTUYECKOe

OKHCJIEHHE, KJIETOYHOE JbIXaHHE,




KucnoponHoe okucienue, uinu

KJIETOYHOE  jbIxaHue.  OKHUCIHUTENbHOE
bochopunupoBanue. O} PexTUBHOCTH
HHEPreTUIecKOro oOMeHa.
Jemoncmpayuu:

Tabnuywl u cxemovl: «TUTIBI TATAHKUSY,
«Metabomau3my», «MUTOXOHAPUSY,

«OHepreTuuecKuii 0OMeH»

JTUCCUMUIIALIUS, (DEPMEHT.
XapakTepu3oBaTb 0OMEH BEIIECTB U
MpeBpalleHe SHEPTUH (MeTab0IN3M )KaK
OJTHO UX CBOMCTB JKHUBOTO.

[Tepeuncnsath 0COOEHHOCTH
IJIACTUYECKOTO U SHEPTreTHIECKOTro
oOMeHa B KJIETKE; YCTaHaBIIMBATh
B3aMMOCBSI3b MEX]Ty HUMH.

Pa3znuyath Tunbl o0OMeHa BEIIEeCTBB
KJIETKE: aBTOTPOHBIN U
reTepoTPO(HBIM.

OnuceIBaTh ATAMbl IHEPTETUYECKOTO
obmeHa (IMoAroTOBUTEIbHBIMH,
OECKHUCIOPOAHBIN, KUCIOPOIAHBIN)U
CpPaBHMBATh UX MEX]Y COOOM.
XapakTepHu30BaTh PEAKIMH TITHKOJIH3a,
OpOXXEeHHSI, KIIETOYHOTO JIBIXaHUS;
BBISIBJISITH PUYNHHO-CIICJICTBEHHBIE CBS3H
MEXY TITUKOIN30M, KIIETOUHBIM/IBIXaHHEM U
CUHTE30M MOJEKYyTATD.

CpaBHUBATh Y3PPEKTUBHOCTD
OECKUCIIOPOTHOTO U KHCIOPOIHOTO
ATAINoB

4.3

Buocunres Oenka

Peakuuy MaTpu4HOro CUHTE3A.
I'enernueckas nadopmarus u JJTHK.
Peanusanus reHeTH4eCcKOU
nH(pOpMaIIUU B KJIETKE.

PackpeiBath conepxkaHue TEPMHUHOB U
MOHATHM: TeH, TeHEeTHYEeCKUi  KOJI,
MAaTPUYHBIA CUHTE3, TPAHCKPUIILUS,
TPaHCIISALMSA, KOJIOH, aHTUKOOH,




I'eHeTHuecKkuil KOJI U €ro CBOMCTRA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK.
Tpancnsamnus — GnocuHTE3 OeNKa. DTarbl
TpaHcisiiuu. KogupoBaHue aMUHOKHUCIOT.
Ponws pubocom B OuocuHTe3e Oelnka.
Jemoncmpayuu:

Ilopmpemur: H.K. Konb1os.

Tabauywvl u cxemwvr: «Ctpoenne JJHK»,
«CtpoeHue U PyHKIIMOHUPOBAHUE T€HAY,
«Cuntes 6enkay, «Permukarnus JTHK,
«I'eHeTH4YEeCKu KOI».

ObopydosaHue: MOAETU- AaNITUTUKAITIH

«¥Y noenne JIHK u Tpanckpunums»,
«brocunTe3 OeIKay

pubocoma, IeHTpaibHas 10TMa,
MOJIEKYJIsIpHasi ONOJIOTHSL.

Omnpenenars cBONCTBAa TEHETUYECKOT0 KOJIa
(TPUILIETHOCTb, OJJHO3HAYHOCTb,
BBIPO’KIEHHOCTb, YHUBEPCAJIBHOCTb,
HEIEPEKPBIBAEMOCTb, HETIPEPHIBHOCTH ).
OnucelBaTh 3TAIbl pealn3aluu
HACJICICTBEHHOM MH(POPMAINH B KIIETKE.
CpaBHUBaATh peakllid MaTPUYHOI'O CUHTE3A
monekyn PHK u Genka B kietke

4.4

Heknerounsle
(GOpMBI )KU3HU —
BUPYCHI

Hexnerounsie pOpMBI )KU3HU — BUPYCHI.
HcTopus OTKpHITHS BUPYCOB

(1. Y. UBanoBckwif). OcCOOGEHHOCTH CTPOESHUS U
KU3HEHHOT0 1IMKJIa BupycoB.bakrepuodaru.
bonesnu pacrenui,

KUBOTHBIX U YEJIOBEKa, BHI3bIBAEMBIC
BUpycamu. Bupyc nMmmyHonedunmTa yenosexka
(BHUY) — Bo3oyaurens CIIN1a.O6parHas
TPaHCKPHIIIUS, pEBEPTa3a U HHTETPa3a.
[IpodmnakTrka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUH.

PackpeiBaTh cojiep:kaHne TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHSI, KAlICU]I,
OakTepuodar, BUpyc UMMYyHOAEPHUITUTA
yenoBeka (BIY), oHKOTeHHBbIE BHPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY >KU3HU;
OCOOEHHOCTH CTPOEHHUSI U
YKU3HEJEATENIBHOCTH BUPYCOB. ONUCHIBAThH
YKU3HEHHBIN UK BUPYCOBUMMYHOAE(DUIIUTA
YeJIOBEKA; pa3nyaTbHa pucyHkax BTM
((Bupyc TabauHoM

Mo3aukn), 6akrepuodar, BUY.




Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUI.
Tabrauywt u cxemvl: «Bupyco»,
«bakrepuodarny; «CtpoeHue u
U3HeHHbI 1ukia Bupyca CIIM/la,
Oakreprodaray.

Obopyoosanue: monens cTpykTypbl JJHK;
MarHUTHAast MOJIEITb-aNTITHKAIHAS
«CTpoeHHe KIETKU»

OOO0CHOBBIBATH U COOIOIATH MEPHI

PO UITAKTUKH PACTIPOCTPAHEHUS
BHPYCHBIX 3a00J1€BaHUI
(pecriupaTopHbIE, KETYIOUHO-
KHIIIEYHBIE, KiIemeBor 3Hnedanut, BUY-
UHEKITHS)

Htoro yacos o teme

6

Tema 5. PazMHOKeHHEe M MHIAMBHMAYAJIbHOE Pa3sBUTHE OPraHU3MOB

5.1 | XusHeHHBIA UK
KieTku. [lenenue
KJIETKH. MuTO3

1

KieTouyHpIi MUK, MK )KU3HCHHBIHN UK
kietku. MaTepdasa u Muros.

[Iporueccel, mpoTtekaromue B HHTEpdase.
Penukanus — peakuyss MaTpUYHOIO CUHTE3a
JHK. Ctpoenue xpomocoMm.

XPpOMOCOMHBIH HaOOP — KAPUOTHII.
JIMTTONTHBIN Y TalIOMAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuasl. L{uronornyeckue
OCHOBBI Pa3MHOXEHHUSIU UHIUBUAYaTbHOTO
pa3BUTHS OPTAaHU3MOB. JleJIeHne KIeTKU —
muto3. Ctaauu Mmurto3za. [Iporeccsl,
MPOUCXOAAIME HA PA3HBIX CTAAUAX MUTO3A.
buonorunyeckuii CMpICI MUTO3A.
[IporpamMmmupyemas rubeshb KIETKHA —
aromnTo3.

PackpbiBaTh copepkaHue TEPMUHOB U
MTOHSATHUI: KJIETOUHBIN IIUKJI, HHTEpda3a,
peayImIuKalus, XpoMocoMa, KapuoTHII,
TarjJOUIHbIN, JUITIOUIHBIN XPOMOCOMHBIN
HaOOp, XPOMaTHIbl; MUTO3 €TO CTAJHH:
npodasa, Metadasa,anadasa, Teaodasa.
OnuchIBaTh KU3HEHHBINA UK KIJIETKU,
MEPEUYHCIIATh U XapaKTEPU30BaTh MEPUOIbI
KJIETOYHOTO IMKJIa, CPABHUBATh UX MEXKIY
co0oii.

OnuckIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHMBaTh CTaIUM MUTO3A.

Paznuuate Ha MUKponpenaparax




Jemoncmpayuu:

Tabauywl u cxemwvl: «KICTOUHBIN ITUKID»,
«Pemnmukanusa JJHK», «CtpoeHne XxpoMocombl»,
«MuUTO3»; MarHUTHAsT MOJIENIb-aNTUTHKAIIS
«Jlenenne knetku»;moaens JJTHK.
ObopydosaHue: CBETOBOM MUKPOCKOM U
MuKpomnpenapat «Kapuoknnes B KJIeTKax
KOpEIIKa JIyKay.

Jlabopamopusle u npakmuyecKkue
paoomot:

JlaboparopHast pabora Ne 3.

«Halnronenne MuTo3a B KIIETKax

KOHUYHMKAa KOpPEUIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

U PUCYHKaX CTaJluy MUTO3a.

PackpbIBaTh OMOJIOTHYECKUI CMBICIT
MHUTO3a

5.2

Dopmsbl
Pa3MHOXEHUS
OpraHU3MOB

@DopMBbI pa3MHOKEHHSI OPTaHHU3MOB:
Oecroynoe u TMOJIOBOE.

Bunbr 6ecrnionoro pa3MHOXKEHHUS: JIETICHHUE
HaJBOE U MIOYKOBAaHUE OJIHO-

Y MHOTOKJIETOYHBIX, CTIOPOOOpa30OBaHHE,
BEreTaTHBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTraHHU3MOB, €TI0 3HAYCHHE
JUTSICETIEKIIUU.

[TonoBoe pa3MHOKEHHE, €rOOTIMYUSIOT
Oecronoro.

Jemoncmpayuu:

PackpwiBaTh conep:kaHue TePMUHOBH
MOHATUN: Pa3MHOXEHHE, KJIOH, TIOJIOBBIE
KIIETKU (TaMeThl),

SIMIEKJIETKA, CIIepMaTO30Mu /1, 3Ur0Ta,
JIeNIeHe HAIBOEe, TOUYKOBaHUE,
criopynsius, hparMeHTaIus,
BETE€TaTUBHOE Pa3MHOKEHUE, CEMEHHOE
Pa3MHOKEHHUE, OTIBIJICHUE, TBOMHOE
OTUTOZIOTBOPEHHE, TIOJIOBBICIKETIE3HI,
CEMCHHUKH, TUIHUKH, OTUIOJI0TBOPEHUE
(HapyxHOE,

BHYTpPEHHEE).




Tabnuywvt u cxemvlr. «DoOpMbI

Pa3MHOXEHHSI OPraHUu3MOBY, «/{BOiTHOE

OTUIOZOTBOPEHHUE Y IBETKOBBIX PACTEHUI»,

«JleneHue KIETKU

Oakrepun», «BereratuBHoe
pa3MHOXeHHe pacTeHui», «CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepu30BaTh 0COOCHHOCTH

U 3Ha4YeHHUe OEcIioyIoro M MoJI0BOTO
CIoCcOO0B Pa3MHOXKCHHUS.

Briaensate Buapl 6ecnosnoro
Pa3sMHOKEHUST; BBISBIISITH B3AUMOCBSI3H
Mexay popMaMu U crioco0amMu
Pa3MHOXKEHHS, U UX OMOJIOTHYEeCKUM
3HAYCHHUEM.

Brnaznets npuémamu BereTaTUBHOTO
Pa3sMHOXKEHUs KyJIbTYpHBIX pacTeHHUI(Ha
IpUMepe KOMHATHBIX).
XapakTepu30BaTh MOJOBBIE KIIETKHU:
SUIIEKJIETKH, CIIEPMATO30H/IbI;
BBISIBJISAITh OCOOCHHOCTH

UX CTPOEHHUs

5.3

Meiios

Meiio3. Cragun wmeio3a. IIpouecchl,
MPOUCXOJAIIME HA CTaaAMsIX Meilo3sa.
[ToBeneHnne XxpoMoOCcoM B Meii03e.
Kpoccunrosep. buonornueckuii cMbICIN
3HAYEHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemwvl: «JleneHue KICTKH,
«Mernos».

Obopyodosanue: mogens JIHK;
MarHuTHas MOJI€Nb-aNTlINKALIHs
«JleneHue KIeTKu»

PackpeiBaTh conep)kaHne TEPMUHOB U
TIOHATHI: MEH03, KOHBIOTAIIHSI XPOMOCOM,
nepekpécT (KPOCCHHTOBEP)XPOMOCOM,

raMeThI.

XapakTepHu30BaTh MEH03 Kak crocoo
KJIETOYHOIO JEJIEHWs; ONMUCBIBaTh MEH03 10
CTaJusIM; CPaBHHUBATh CTAIMM MEM0O3al MUTO3A.
Pasznuuate Ha puHCyHKAax cTagum Menosa;
pacKkpbIBaTh OMOJIOTMYECKOE 3HAUECHUE

Meno3a




5.4

O6pa3zoBanue u

['amerorenes — npouecc 00pa3oBaHus

PackpriBath copepxaHue TEPMUHOB U

pa3BUTHE MTOJIOBBIX MIOJIOBBIX KJIETOK Y )KMBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEPMATOTreHE3,
KJIETOK. [TosioBBIE JK€TI€3BI: CEMEHHUKHU U OOreHe3, CIIepMaTo30u]], aKpOCoMa,
OmogoTBOpeHue sauyHukd. OOpa3oBaHue U pa3BUTHE MOJOBBIX SAUIIEKIIETKA, MTOJIIPHBIE TEIbIA.
KJIETOK — raMeT (CrepMaTo30u I, aileKeTka) — | XapakTepu3oBaTh 0COOCHHOCTH raMeToreHes3a y
crepMaroreHes u oorene3. OcobeHHOCTH JKUBOTHBIX U €0 CTaIUU;0JIOBBIC KJIETKH
CTpOCHHS YKUBOTHBIX M OTMCBHIBATHIIPOIIECC X PA3BUTHSI.
SIMIIEKJIETOK U CTIEPMATO30UIOB. CpaBHHUBaTh CLIEPMAaTOTE€HE3 U OOTEHE3.
OmnonorBopenue. [lapTeHorenes. OrnuchIBaTh OTUIOJOTBOPEHUE,
Jemoncmpayuu: OMOJIOrMYecKOoe 3HaYeHHUE OIIO0TBOPEHUS
Tabnuyet u cxemol: «IIpsimoe n HempsMOe
pasButuey, «l'amerorenes
y MJIEKOITUTAIOIINX U YEJIOBEKa.
Obopyoosanue: Mmoaens MeTadazHoN
XPOMOCOMBI, MUKPOCKOTI,
MUKpompenapathl «CrepMaTo30U/IbI
MJIEKOITUTAIONIETO», «SIHIleKIeTKa
MJIEKOTUTAIOIIETO».
Jlabopamopnvie u npakmuyecxkue
padomul:
JlabGopaTtopHnas padota Ne 4. «3yuenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
5.5 | UunuBuayanbHOE NunuBuayanbHOE pa3BUTHE (OHTOTEHES). PackpbIBaTh cojep)kaHle TEPMUHOB U
pasBUTHE OMOpuoHaNbHOE pa3BuUTHE (IMOPUOTEHE3). MOHATHI: OHTOTeHEe3, YMOPHOTeHE3,3Ur0Ta,
OpPraHu3MOB Otansl SMOPUOHAIILHOTO npobienue, 6JacToMepsl,

Pa3BUTHA Y IO3BOHOYHEBIX )KMBOTHBIX:

MopyJa, 01acTysa, 0JacToIeNb,




IpoOJieHHE, racTPYIISIHsI, OPraHOTeHE3. racTpyJsa, Herpylia, OpraHOTeHe3;
3apOIBIIIIEBhIC JINCTKH: SKTOJIEpMa, ME30/IepMa,

SHTOACpMaA, HOCT3M6pI/IOHaJ'IBHOG pa3sBUTHC:

[TocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS:

psIMOE, HE MPsAMOe (TUIMHOYHOE).
Biusinue cpensl Ha pa3BUTHE
OpraHu3MoB; ()aKTOPHI, CIIOCOOHBIC
BBI3BIBaTh BPOXKICHHBIE YPOJICTBA.

Pocr u pa3zButue pactenuit. OHTOTeHE3
LIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHHU,
CTaJNHu Pa3BUTHA.

Hemoncmpayuu:

Tabauywvl u cxemvl: «OCHOBHBIC CTaIUU
oHTOTreHe3a», «[Ipsmoe u HenpsMoe
paszBuTHe», «J{BOMHOE OTIIOJOTBOPEHUE Y
[IBETKOBBIX PACTECHHIN»

MPSIMOEH HEMPSMOE (JINYUNHOYHOEC);
MeTaMop(ho3,Meracropa, MUKPOCIIOpa,

IBUIBLIEBOE 3€PHO, CIIEPMUH, 3aPOAbIIIEBBIN

MEIIIOK, IBOMHOE OIIOIOTBOPEHHUE.
OmnpenensiTe Tanbl SMOPUOHATIHLHOTO
pa3BUTHS XOP/IOBBIX Ha CXeMax U
npernaparax U ONUChIBaTh IIPOLIECCHI,
IPOMCXOAIINE Ha KaXK/I0M JTarle.
CpaBHUBaTh IEPUO/bI OHTOTEHE3A;
IPsIMOE U HEMPSAMOE (JIMUUHOYHOE)
MOCTAMOPHUOHAIBHOE pPa3BUTHE,
3apOIBIIIN YEJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBACHATH OMOIOTHYECKOE 3HAUECHUE
pa3BUTHS ¢ METaMOp(HO30M;
OTPUILIATENILHOE BIIUSHUE aJIKOTOJIA,
HUKOTHHA U JPYTUX TePATOTC€HHBIX
(bakTOpOB Ha pa3BUTHE 3apO/IbIIIa
YyesioBeKa.

OmnuceIBaTh NpoLECC ABOMHOIO
OIIOIOTBOPEHUS Y LIBETKOBBIX
pacTeHuit

HNroro yacos 1o reme




Tema 6. HaceacTBeHHOCTh U H3MEHYNBOCTD OpraHusmoB

6.1 | ['emeruka — Hayka 1 [Ipenmer u 3a1aun reHeTKU. Poiib PackpeiBath conepkaHue TEPMUHOB U IOHSATUIA:
0 HACJIEICTBEHHOCTHH LUTOJIOTUU ¥ YMOPUOIJIOTUUB r'eH, TeHOM, TeHOTHII, (DEHOTUIL,XPOMOCOMBI,
W3MEHUYUBOCTH CTaHOBJICHUM I'eHeTUKH. Bxiazg aJlJIeNIbHbIE TeHBI (aJlJIeNin), TOMO3HUI0Ta,

POCCHUICKHX U 3apyOEKHBIX YYEHBIX B reTepo3uroTa, JOMUHAHTHBIN MpPU3HAK (T€H),
pa3BUTHE F'€HETUKU. MeTobl TeHETUKHU periecCUBHbBIN pU3HAaK (TeH), YUCTast TUHUS,
(TuOpUI0IIOTUIECKUN, INTOTEHETUYECKHH, rudpu.

MOJIEKYJISIPHO- T€HETUUECKU). [lepeuncnarh u XxapakTepru30BaTh METOIbI
OCHOBHbIE T€HETUYECKHE MTOHATHS. TEHETUKH: THOPUOJIOTUUECKUM,
I'enernueckasi CUMBOJIMKA, UCIIOJIb3YyEMasl B LUTOT€HETUYECKUH, MOJIEKYJISIPHO-

cXemax CKpeuuBaHuil,/[emoncmpayuu: TeHETUYECKUI; TOMUHAHTHBIC U PEIECCUBHbBIC
Topmpemuwr: I'. Mennens, T. Mopran, H. 1. MIPU3HAKU PACTEHUH U

Basuiios, C. C. UeTBepuKoOB, JKUBOTHBIX.

H. B. Tumogees-Pecosckuii. ITonb30BaTbCs TEHETUYECKOU
ObopyoosaHue: MOJIENb- ANTUIUKAIUS TEPMUHOJIOTUEN W CUMBOJUKOMU IS
«MOHOTHOPHIHOE CKPELIBAHUEY, 3aMHUCH FeHOTUIUYECKUX CXEM

repOapuii «I'opox moceBHOW» CKpELIMBAHMS

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTHU HaClIeJOBAaHUS PackpsiBaTh conepkaHue TEPMUHOBU
HaCJIEe0BAHUS MIPU3HAKOB, YCTAHOBJICHHbBIE MOHSTUNA: MOHOTHOPHTHOE
IIPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpeluBanue, eHOTHITMYECKUE TPYIIIHI,
MounorubpuaHoe CKpEIIMBAHKE. 3aKOH €MHO00Pa3us THOPUIOB | THOPHIO0IOIHYECKUH METOJI, YMCTHIE IMHUH,
CKpelIUBaHHe HEPBOro MokojaeHus. [IpaBuIoJOMUHUPOBAHKUS. | JOMHUHUPOBAHUE I'€HOB(IIOJHOE, HETIOIHOE),

3akoH paciCtiyICHUA ITPU3HAKOB. I'unote3a
YHUCTOTHI TaMCT.
IlonHOE M HEmomHOE JOMHUHHUPOBAHUC.

pacIiernicHue
B IIOTOMCTBE.

OnuceiBaTh METOIUKY IIPOBEICHUS




Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabruywl u cxemvi: «MOHOTHOPUAHOE
CKPELIMBAHUE U €r0 IIUTOreHeTHYecKast
OCHOBa», «3aKOH pacLICIICHUs U ero
LUTOr€HETUYECKasi OCHOBaY, «3aKOH
YUCTOTHI FAMET.

Obopyoosanue:

MO/JIeJIU-anIInKauu « MoHOruopuHoe
cKpelBanue», «HenomnHoe
JOMUHHUpOBaHueE», repbapuit «I'opox
ITIOCEBHON»

I'. MenaeneM onbITOB IO U3YYEHUIO
HACJIETOBaHMsI OJIHOM Mapbl MPU3HAKOBY
ropoxa MOCEeBHOTO.

PackpriBath cofepxaHie 3aKOHOB
eanHOo00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS U 3aKOHA PACIIEIIICHUSI.
OOBSACHATH THIIOTE3Y YHCTOTHI TAMET.
3anuceiBaTh CXEMbl MOHOTHOPHUIHOTO
CKpEIIUBaHUs, OOBSICHATH €r0
[IUTOJIOTUYECKHE OCHOBBI M pPEIIaTh
TeHETUYECKUE 33/1a4U

HAa MOHOTHOpPHUJHOE CKpEIIMBaHHE

6.3

Jurubpunnoe
CKpelllMBaHue.
3aKOH HE3aBHCUMOT'O
HaCJICJOBAHMUS
IIPU3HAKOB

Jluru6puiHoe cKpenMBanre. 3akoH
HE3aBHCHMOI'0 HaclleZJOBAHUS
npu3HakoB. L{luToreHeTnueckne OCHOBBI
JUTUOPUIHOTO CKPELUBaHMUS.
Ananuzupyloniee CKpelBaHue.
Hcnonp30BaHNe aHATU3UPYIOLIETO
CKPEIMBAHUS [Tl ONIPEIEIICHUS
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens. Tabauywvl u
cxemul: «/IurubpuHOECKpEIIMBAHNEY,
«{uTonornueckue

OCHOBBI TUTUOPUIHOTO CKPELIUBAHMSD.
ObopydosaHue: MOJEIb- aNIIIITUKAIUS

«lurubpuiHOE CKPELIMBAHUE)

PackpeiBath  comepkaHue TEPMUHOB U
MOHATUN:  AUTHUOPUIHOE  CKpEUIMBaHHE,
aHaJM3UPYIOLIEE CKPEIIMBAaHUE.

OnwucwiBaTh onbITE I'. Mennmens

10 U3YYEHUIO HACJIEAOBAHUS IBYX NapIIPU3HAKOB
y rOpOoxa IOCEBHOTO.

PackpeiBath coaepxaHne 3aKOHa HE3aBUCHUMOTO
HACJIEIOBAHUSI TPU3HAKOB.

[IpuMensATh MATEMATUUECKUI PACUYET C
IIOMOLIBIO METOA IEPEMHOKEHUS
BEPOATHOCTEMN U 3aMKUCH C MOMOIIBIO
(hEHOTUTTMYECKUX PATUKAIOB PACIICTUICHHS
MIPU3HAKOB Y MMOTOMKOBIIO ()EHOTHUTTY U
TE€HOTHITY.

3anuchIBaTh CXEMBI AUTUOPUTHOTO




CKpEIIUBaHUSI, OOBSICHSAThH €T0
IIUTOJIOTHYECKHE OCHOBBI M PEIlaTh
TeHETUYECKUE 3a7a91 HA TUTUOPHUIHOE
CKpCIIMBaHHE

6.4

CreruieHHOE
HacJieI0BaHue
MIPU3HAKOB

CueruieHHOE HaclleI0BaHUE IPU3HAKOB.
Pa6ora T. Moprana 1o cuersieHHOMY
Haciea0BaHuIo reHoB. Hapymenue
CLICTVICHUS TEHOB B pe3yJbTaTe
KpPOCCHUHIOBEPa. XpOMOCOMHAS TEOPUS
HaCJIeICTBEHHOCTH.

I'eneTnueckue KapThl.
Hemoncmpayuu: [lopmpemoi: T.
Mopran. Tabauyst u cxemvl:

«Meiosy,

«I'eHeTnyeCKHe KapThl paCTECHUH,
KUBOTHBIX U YEIIOBEKaY,
«B3anmoielicTBUE AJUIEIIBHBIX TEHOBY.
Obopyoosanue: MUKponpenapaT
«dpo3odunay (Hopma, myTauu GopMbl
KPBUIHEB M OKPACKH TeJa), MUKPOCKOTI,
Mozenb-anmiukanus «llepekpéct xpoMocom».
Jlabopamopuvie u npakmuyueckue
paoompl:

JlaGoparopHas pabota Ne 5. «3yuenue
pe3yabTaTOB MOHOTMOPUHOTO

Y TUTHOPUTHOTO CKpPEIINBaHUS

PackpriBath conepkaHue TEPMUHOB U
IMOHATHH: CICINICHHOS HACJICIOBAaHNUE
MPU3HAKOB, PEKOMOWHAIINS TCHOB,
TEHETUYECKHE KaPThl XPOMOCOM,
MOpraHu/a.

HazsiBaTh OCHOBHBIE ITOJIOKEHHUS
XPOMOCOMHOM TEOPUH
HacieAcTBeHHOCTH T. Moprana;
packpbIBaTh cojiepkanue padoThIT.
MopraHa 110 ClEIUIEHHOMY
HACJICJIOBAHUIO TEHOB U TIPUYUHBI
HapyIIEHUS CUETICHUS MEXy TeHAMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TIPH
CIICIIJICHHOM HACJICAOBaHUN, OOBIACHITE
MPUYMHBI PEKOMOWHAIIUUTEHOB,
ONpPEeENATh YUCIIO TPYIII

CLIETIJICHUSI TEHOB; pellaTh FTeHETUUECKUE3a1aun
Ha CIEINICHHOE HACJICA0BaHUE




y Ap030(QIIBI HA TOTOBBIX

MHKpOIIpENapaTax»
6.5 | I'eneruka mona. I'enetuka nona. XpoMOCOMHOE ONpEEICHUE PackpsIBaTh conep;kaHue TEPMUHOB U
HacnenoBanue rosia. AyToCOMBI U TIOJIOBBIE XPOMOCOMBI. MOHSTHI: XPOMOCOMHBIN HAOOP, ayTOCOMBHI,
MIPU3HAKOB, CIEINICHHBIX ['omorameTHbIE UTETEPOraMETHBIE OPTAHU3MBI. | IMOJIOBBIE XPOMOCOMBI, TOMOTAaMETHBIH 101,
C TI0JIOM HacnenoBanue npusHakoB, CIETICHHBIXC reTepOoraMeTHBIN 101, CIEIICHHOE C TTOJIOM
IIOJIOM. HaCJIeIOBAHUEITPU3HAKOB.
Jemoncmpayuu: OOBACHATH LIUTOJIOTHYCCKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopran,H.H. XPOMOCOMHOI'0 MEXaHN3Ma ONPENEICHUAINONA y
Basuos. Pa3JIMYHBIX OPraHU3MOB.
Tabnuywl u cxemol.: «I'eHeTHKA MOJIAY, CpaBHUBaTh 3aKOHOMEPHOCTH HACJIEAOBaHUS
«3aKOHOMEPHOCTH HACJIE€IOBAHHS, MPU3HAKOB, CLIETUIEHHBIXU HE CUEIUICHHBIX
CLCIJIEHHOI'O C IIOJIOM), «KapI/IOTI/IHLI crnojoM. PemaTs reHeTHUUecKre 3a7aun Ha
YeJIOBEKa U KUBOTHBIX) HacJIe10BaHHUC
CLEIUIEHHBIX C I10JIOM IPU3HAKOB
6.6 | 3MeHYHBOCTE. H3menunBocTh. Buabl HM3MEHYNBOCTH: PackpeiBath conepkaHue TEPMUHOB U
HenacnencrBennas HEHACJICICTBEHHAs M HACJICICTBEHHAs. MMOHATUN: N3MEHYNBOCTh, HACJICICTBCHHAS
W3MEHYUBOCTh Posnb cpensl B HEHACHEACTBEHHOM W3MEHYUBOCTh, HEHACJIEACTBEHHAS

M3MEHYMBOCTH. XapaKTEepPUCTUKA
MOAU(DUKAITMOHHON U3MEHUNBOCTH.
BapuaunonHblii psia v BapUallMOHHAS
kpuBas. Hopma peakuun npusHaka.
KonmdecTBeHHBIE M KAU€CTBCHHBIS
MIPU3HAKK WUX HOpPMa PEaKInu.
CgoiicTBa MOIU(PUKAITMOHHON

HU3MCHYUBOCTH.

W3MEHUYUBOCTH, MOJAU(PHUKAITIOHHAS
M3MEHYMBOCTb, BAPUALIMOHHBIN Psi,
BapUaHTa, BapuallMOHHAsl KpUBasi, MPU3HAaK,
HOpMa peaKIuu, KOJTHYeCTBCHHBIC U
KaueCTBCHHBIC MPU3HAKH.
KnaccudumnupoBats BuabI

HU3MCHUYMBOCTH U BBIABIATH HUX




Jemoncmpayuu:

Tabauywvl u cxemovl: «BUJIBI N3AMEHUUBOCTHY,
«MoaudukamoHHass U3MEHYUBOCTDY.
Jlabopamopusie u npakmuyeckue
pabomui:

JlabGopaTtopHas padota Ne 6. «M3yuenue
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBO»

OMOJIOTHYECKHUE OCOOCHHOCTH.
[lepeuncnars cBoOWCTBa
MOIU(DHUKAITMOHHOW H3MEHUYUBOCTH U
OOBSICHATH €€ 3HAYCHHE JIJIS1 OPTaHH3MOB.
PaznuuaTh KONMMYECTBEHHBIE U
KaueCTBCHHBIC TIPU3HAKHU; CTPOUTH
BapHUaIlMOHHBIN PsiJl, BAPUAIUOHHYIO
KPUBYIO, BBIYHCIISTh CPEHEEC 3HAYCHHE
MpU3HaKa

6.7

HacnencrBennas
HN3MCHYHNBOCTDH

HacnencTBenHas, uiau reHOTUNIHYECKast
M3MeHYnuBOCTh. KoMOuHaTHBHAS
W3MEHYHUBOCTh. M€e103 U IOJIOBOM MPOLIECC —
OCHOBa KOMOMHATHBHON N3MEHYUBOCTH.
MyTtannoHHast U3MEHYUBOCTb.
Knaccudukanus Mmyranuuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa ¥ NpUYMHBI MyTallAN.
MyrtareHssle (akTopBbI.

3aKOH rOMOJIOTHYECKHX PSJOB

B HacJeACTBEHHOM n3MeHunBocty H. U.
BasuiioBa. BHesnepnas
HACJIEACTBEHHOCTh U U3MEHUHUBOCTb.
Jemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos.

Tabruyer u cxemvl: «MyTalOHHAs

PackpeiBath cojiepkaHre TEPMUHOB U
MMOHATHH: HacJIeACTBEHHAs N3MEHUYHBOCTb,
KOMOHMHATUBHASI U3MEHUYHNBOCTH, MyTallHOHHAS
W3MEHUYHUBOCTh, MYTaHT, MYTAIIMU: T€HHbIE,
XPOMOCOMHBIE, TCHOMHBIE; MTOJIUILIONIUS,
aHEYIUUIONINSI, MyTareHbl. XapakTepru30BaTh
HACJIE/ICTBEHHYIO U3MEHYUBOCTb;
(bopMyIHUpOBaTh 3aKOH TOMOJIOTHYECKUX PSIOB
B HacJIeJCTBEHHOM n3mMeHunBocTuH. 1.
BaBuiioBa 1 00BSACHATH €ro

3HAaYeHHUE I OMOJIOTHH U CEJIEKIIUH.
KnaccudumnupoBars MyTanuu: reHHBIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJUTD
MpUMEpPBI MyTaIUH.

OOBACHATH MPUIHHBI BOSHUKHOBEHUSI




W3MEHUYUBOCTH.
ObopydosaHue: MUKPOCKOTI,
MuKpornpemnapar «/Ipo3oduna» (Hopma,
MyTal# (popMbI KPBUIBEB M OKPACKa Tela);
KOMHATHBIE PACTEHHS C MECTPONMOKPACKOMN
JTUCTHEB.

Jlabopamopusle u npakmuyecKkue
paoomot:

JlaGopaTopHas pabota Ne 7. «AHanu3
MyTalui y Apo30¢Guiibl Ha TOTOBBIX
MHUKpOTIperiapaTax

MYyTaIi, poJib PaKTOPOB-MYTareHOB.
CpaBHMBaTh BUJbI MYyTAllUil; BBISBISATH
MPUYUHBI HACTEACTBEHHON U3MEHUYMUBOCTH,
HWCTOYHUKHU MYTAareHOB B OKPYKAIOUIEN cpelie
(KOCBEHHO).

XapakTepu30BaTh BHESICPHYIO
HACJIEICTBEHHOCTh M U3BMEHYMBOCTD

6.8

I'eneTuka dyeaoBeka

I'eneruka yenoseka. Kapuorun
YyeJoBeKa.

OCHOBHBIC METO/IBI TCHETUKH YEJIOBEKA:
reHeaJoTH4eCKUi, OJTM3HEI[OBEIMT,
IIUTOICHETUYCCKUM, OMOXUMHUYECKHIA,
MOJIEKYJISIPHO-TEHETHYECKU .
CoBpeMeHHOe OIpeiesIieHHe TeHOTHUIA:
MOJITHOTEHOMHO€E CEKBEHHUPOBAHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIE

¢ nomortnsto [T{P-ananuza.
HacneacTBeHnHble 3a00JIeBaHUS YSIIOBEKa!
TreHHEBIe 00JIe3HM, 00JIE3HNUC
HacJIeICTBEHHOU
MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE
Ooire3nn. CoMaTHUeCKHEe U
reHEpAaTUBHBIC MyTAaIlUH.

PackpeiBath coziepkaHre TEPMUHOB U
MOHATUI: KApUOTHUII YEJIOBEKa,
[ATOTeHETHYECKNIT METO]I, TeHEAJIOTHUECKUH
METO/1, POJIOCIIOBHBIE,0JIM3HEIIOBBIM METOI,
HacJIeJCTBEHHBIE 00JIe3HU: (MOHOTECHHBIE,

C HACJIEACTBCHHOM

MPEAPACIIOJIOKEHHOCTBIO,

XPOMOCOMHBIE), METUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHHUE.

[TepeuncnsaTb 0COOEHHOCTH U3YYCHUS TeHETUKHU
YeJI0BEKa; MPUBOAUTH TPUMEPDI
HACJICACTBECHHBIX OOJIE3HEH UeaoBeKa,
XapaKTepU30BaTh METOBI UX MPO(PIITAKTHKY;
00OCHOBKIBATH 3HAYCHHE
MEINKO-TEHETHYECKOTO




CrtBosioBbIe KIETKU. [IpUHIIUIIBI 3T0pOBOTO
o0pa3a KU3HH, TUarHOCTUKU,TPOPUITAKTUKH U
JIEYEHU TeHeTUYeCKnX0o0ne3Hel. Menuko-
TEHETHYECKOE

KOHCYJIbTUPOBaHKE. 3HAUCHUE
MEIUITMHCKON T€HETUKU

B MIPEJOTBPALLICHUN U JICUCHUH
TeHEeTHYECKUX 3a00JICBAaHUM YeI0BEKa.
Jemoncmpayuu:

Tabnuywl u cxemol. «HacnenoBanue
pesyc-hakTopay, «I eHeTuka rpyri
KPOBWY.

Jlabopamopusvie u npaxmuueckue
padomul:

IIpakTryeckas padora Ne 2.

«CocTaBieHue U aHaIN3 POJOCIOBHBIX
YeJIOBEKAY

KOHCYJIbTUPOBAHHUS.
BBISIBIIATE ¥ CpaBHUBATH MEXKAY COOOM
JOMUHAHTHBIE M PELIECCHBHBIE TPU3HAKH
4eJI0BeKa.

CocTaBJATh ¥ aHAIU3UPOBATh
POIOCIIOBHBIE YEIIOBEKA

Hroro yacoB o reme

8

Tema 7. Ceslekuusi OpraHu3MoB,

OCHOBBI OMOTEXHOJIOTUH

7.1

Cernekius Kak HayKau
nporecc

1

Cenekuus Kak HayKa U Ipo1ecc.
3apoxIeHUE CENEeKIINA U IOMECTHKAIHS.
VYuenue H. 1. BaBuiiosa o neHTpax
MHOT000pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX PAaCTCHUH.

L{eHTpBI TIPOMCXOKACHUS TOMAITHHX
AKHUBOTHBIX.

Coprt, nopoaa, mTamm.

PackpbIBaTh cojiepaHue TEPMUHOBU
TIOHSITHI: CENEKITHS, COPT, TIOPO/Ia,IITaMM,
JIOMECTHKAIIHS, WIIN OJJOMAIlIHUBAHHE,
LEHTPbI MHOT000pa3us U
MIPOUCXOKICHUS

KYJIBTYPHBIX pacTeHUH U

KUBOTHBIX, THOPHUIN3ALINSA,
HCKYCCTBEHHBIN 0TOOD.




Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos. Tabauyst u
cxemul: xaprta «LleHTpeIMHOT000pa3us 1
MIPOUCXOXKACHUS KYIbTYPHBIX
pactenuit», «Ilopoasl fOMaIHUX
XKHUBOTHBIX», «CopTa

KYJIbTYPHBIX PACTCHHI.
Obopyoosanue: MyJIISKU THIOOB U
KOPHEIUIO/IOB JUKUX (OopM U
KYJIbTYPHBIX COPTOB pacTeHUM; repoapuii
«CenbCKOX035HCTBEHHBIEPACTEHU S

Ha3piBaTh 1 cCpaBHUBATH OCHOBHBIE
3Talbl Pa3BUTHUS CEJICKIIUH.

Nznarats yuenue H. M. BaBunosa

0 IIEHTPAX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHui; pa3auyaTh LEHTPhI HAa KapTe Mupa,
CBSI3bIBaTh UX MECTOINOJIOKEHNE

C oyaraMu BO3HMKHOBEHUS JIPEBHEUIINX
[IUBUIN3ALINN.

CpaBHHBATB COpTa KYIBTYPHBIX
pacTeHuil, OpOJIbl JOMAITHUX
JKUBOTHBIX M HUX JIUKHUX MPEIKOB.
OrneHuBaTh posb CEJIECKIUU

B 00eCreYeHn! MPOJOBOIBCTBEHHON
0€30MaCHOCTH YeJIOBEYECTBA

7.2

Merons! n
JIOCTUKEHHUSI
CEJIEKLIUU PACTEHUIHN
YKUBOTHBIX

CoBpeMeHHbIE METOIbI CeNeKIUU. MaccoBbIi
Y MHBUTYJIbHBIA OTOOPHIB CEJICKITHH
pacTeHu M KUBOTHBIX.

Onenka 3kcTepbepa.
biu3kopoIcTBEHHOE CKpEllIuBaHUE —
nHOpuUHT. YucTas JIMHUS.
CkpenrmBaHue YUCTHIX TMHUH.
I'ereposuc, nnu rubpuaHas cuia.
HeponctBenHoe ckpeluBanme —
aytOpuauar. OtnanéHHas

rUOpUIN3aus U €€ yCTIIeXH.
HckyccTBEHHBIN MyTareHe3 v nojiyueHue
MOJIUTIION0B. JIOCTHKEHUSI CeleKIUN

PackpriBaTh coznep:kaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBIH O0TOOp, MacCOBBII
0TOOp, UHAUBUYAIIBHBIN 0TOOD, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpELIMBaHUE, YUCTas
JIMHUS, TETEPO3UC,HEPOJICTBEHHOE
CKpEIIUBaHUE,

MCKYCCTBEHHBIN MyTareHes, MOJHUILIONIbI.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO
otbopa (MaccoBOro HUHAMBUIYATBHOTO),
BU/IBI

rubpuan3anuu (0JIM3KOPOJICTBEHHON U
OT/AJICHHOM ), CIIOCOOBI TTOTYIEHUS
IOJIUIUIOUIOB.




pacTeHul, J)KUBOTHBIX U
MHKPOOPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemer: 1. B. MuuypuH,

I'. JI. Kapneuenko, M. ®@. MBaHOB.
Tabnuywl u cxemol: «OTHaNCHHAS
rudpuauzamusy, «Padorer akagemukaM. @.
HBanosay, «llonumnonaus».
Obopyoosanue: MyISKU TUIOA0B U
KOPHEILJIOI0B TUKKUX (HOpM U

KYJbTYPHBIX COPTOB PaCTCHUM.
Jlabopamopuvie u npaxmuueckue
paoomot:

Okckypcusi «OCHOBHBIE METOABI U
JOCTH>KEHHSI CEJIEKI[UU PACTEHUM U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTAHITHUIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATETbHBIN
Y4aCTOK

WJTU TETUTMYHOE X035HCTBO)

IIpuBOAUTE IPUMEPBI TOCTUKEHUN
CEJICKLIMH PACTCHUN U )KMBOTHBIX

7.3

buorexnosnorus
KakK OTpacib
MPOU3BOACTBA

buoTexHonorusa kak oTpaciib NpOU3BOJICTBA.
I'enHast nH)KeHepusi. ITanbl CO3JAHUS
pexombunantHoi JIHKu TpancreHHbIx
opranu3moB. KinetouHasimHxeHepusi.
KiierouHble KybTYpBHI.

MI/IKpOKJ'IOHaHBHOC Pa3MHOKCHUC paCTCHI/Iﬁ .

Knonuposanue
BBICOKOIIPOTYKTUBHBIX

PackpriBaTh conep)kaHne TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
WHXEHEpHsl, TeHHAasi TH)KEHEepHs,
KJIOHUPOBaHHE, TPAHCT€HHbIE OPraHU3MBlI,
I'MO (renernueckn MOIUGUIIUPOBAHHBIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

OTpPACIIb IPOU3BOJICTBA, OCHOBHBIE




CEJICKOXO035MCTBEHHBIX OPTaHU3MOB.
DKoJjoruvyeckuen sTuaeckue mpodiaemer.l MO —
TEHETUYCCKH MOAU(PUIIUPOBAHHBIC OPTaHU3MBI.
Jemoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
onorexHonorumn», «Knerounnie

KYJBTYPBI U KJIOHUPOBAHUEY,
«KoHCTpynpoBaHHE U TIEPEHOC T€HOB,
XPOMOCOM)

JOCTH>KEHUSI OMOTEXHOJIOTHH B 00JIACTH
HPOMBIIIUICHHOCTH, CEJILCKOTO XO3sIHCTBAN
METUIHHBL.

[lepeuncnsaTe W  XapakTepH30BaTh
OCHOBHBIE METOJBI M JOCTH)KCHUS
OMOMH)KEHEPHH.

OOcCyXaaTh SKOJOTUYECKUE U ITUYECKHUE
aCTIeKThl HEKOTOPHIX UCCIIETOBAaHUIA B
o0nacTy OMOTEXHOJIOTUY (KIIOHUPOBAHUS,
HCKYCCTBEHHOTO OIJIOZOTBOPEHHS,
HAIpaBJIEHHOTO W3MEHEHHITeHOMA U
CO3JJaHUS TPAHCTEHHBIX OPraHNU3MOB)

HNToro uyacoB o teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KJIACC

HammMmeHnoBaHue
Ne KomnuectBo OCHOBHBIE BUIEI AESITEILHOCTU
pa3liesioB U TEM [IporpammHoOe cojiepkaHue
n/n 9acoB o0yJaromuxcs
y4eOHOr0 IpeIMeTa
Tema 1. DBOJIIOLMOHHAA OMOJIOTUA
1.1 | DBomonus U METOABIES 1 [TpeanochuIKM BOSHUKHOBEHHUS 3BOJIIOIIMOHHON | PackpbIBaTh cojepkaHue TEPMUHOB U

HU3YyUCHUA

TEOPHUH. DBOJIIOLIMOHHAATEOPHS U €€ MECTO B
Onosorum.

BinsiHME 3BOIIOLIMOHHON TEOpUU

Ha pa3BUTHE OMOJIOTHM U JIPYTUX HAYK.
CBuzeTenbCTBA SBONIOIHH.
[TaneonTONMOrMYECKHE: MOCIEIOBATENILHOCTD
MOSIBJICHHSI BUJIOBB MTAJIGOHTOJIOTHYECKOM
JIETOIUCH, NIEPEXO/IHBIE (DOPMBI.
buoreorpaduueckne: cXoICTBO U pazanyuue
¢bayH 1 paop MaTEpUKOB M OCTPOBOB.
OMOPHOIOTHYECKHE: CXOICTBAN PA3INIMS
HMOPHOHOB Pa3HBIX BUJOB O3BOHOUYHBIX.
CpaBHUTENBbHO-aHATOMUYECKUE!
TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYAMMEHTapHBIC OPTaHbI, aTABU3MEI.
MonexysipHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIIEZICTBEHHOCTH U
OCHOBHBIX

TIOHSITHIA: SBOJIOIMS, IEPEXOAHbIE (POPMBI,
(bUIOTeHeTUYECKUE PAJIbI, BUIBI-IHIEMUKH,
BU/JIBI-PEITUKTHI,

3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOIreHETHYECCKUI 3aKOH,

TOMOJIOTHYHBIC U aHAJIOTUYHBIC

OpraHbl, pyIUMEHTapHbIE OpTaHbl,
aTaBU3MBI.

[TepeuncnaTb OCHOBHBIE ITAIbI PA3BUTHS
HBOJIIOIIMOHHONW TEOPHH.
XapakTepu30BaTh CBUJICTEIHCTBA
HBOJTIOIIHMH: MTAJICOHTOJIOTHICCKHE,
ounoreorpaduueckue, SMOPUOIOTHUECKUE,
CPaBHHUTEILHO-aHATOMHYCCKHE,
MOJIEKYJISIPHO- OMOXUMHUYECKHE.
[TpuBOIUTE IPUMEPHI IEPEXOTHBIX (HOPM
OpraHu3MOB, (UIOTCHETUYECKUXPSIOB.
[TpuBoIUTE POPMYTUPOBKH 3aKOHOB




METaOOIMYECKUX MYTeH Yy BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpempui: K. JIunnei, XK. b. Jlamapxk, Y.
Hapsun, B. O. KoBasieBckui,

K. M. bap, O. I'ekkensb, @. Mrosiep.
Tabnuywl u cxemol: «Pa3zBurue
OpraHMYECcKOro MHUpa Ha 3emiie»,
penbedHbie TaOIUIBI «3apOIbIIIN
MO3BOHOYHBIX YKMBOTHBIX ),
«APXEOINTEPUKCH.

Obopyodosanue: OuoreorpadpudeckaskapTa
Mupa; KojuieKuus «DopMmel

COXPAHHOCTH HMCKOIMAEMBbIX KUBOTHBIX U
pacTeHu»; BIIaYKHbIE IIpenapaThbl
«Pa3BuTHe HaceKOMOTo», «Pa3BuTne

JATYIIKW»

OMOTCHETUYECKOTO M 3aPOIBIIICBOTO
CXOJICTBA

1.2

Ucropus pazsutus
MpEeICTaBICHUI
00 DBOIIOIINHU

OomroninonHas teopus Y. /lapsuna.

Hpe}IHOCBIJ'IKI/I BO3HHWKHOBCHU TapBUHHU3MA.

JIBHOKYIITHE CHJTBI DBOJTFOIIMH BHJIOB TIO
HapBuny (M30BITOYHOE PA3MHOKEHNE
IIPH OTPAaHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas H3MEHYUBOCTD,
6opnba 3a cyliecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTH4ecKasi TeOpUst IBOIOINN

PackpeiBaTh  conepkaHue TEPMHUHOB U
MOHATUI: CHUCTEMAaTHKa, €CTECTBEHHBI H
HCKYCCTBEHHBIH OTOOD.

XapakTepu30BaTh OCHOBHBIE 3BOJIIOIMOHHbBIE
ujeu, KOHIENINU U TEOPUH; CPAaBHUBATh
B3rJIsAbIHA BuA aBomonuto K. JIunnes,
K.b. Jlamapka,Y. /lapBuna.

OnenuBatsh BKIaJ JInHHES B pa3BUTHE
CUCTEMAaTHKH U OOBACHATH IPUHLIUIIBI




(CTD) u e€ 0CHOBHBICTIOJIOKCHHUSI.

Hemoncmpayuu:

Topmpemuwt: K. JIunnen, K. b. Jlamapk,U.
JapBuH.

Tabauywr u cxemol: «llomynauuny,
«Kapra-cxema mapupyra myremectsusy.
HapBunay, «Dopmbl 60pbObI

3a CyIleCTBOBaHUEY», «ECTECTBEHHBIN
otbop», «MHOTO0Opa3ue COpToB
pactenuii», «MHoroodpasue nopox
YKUBOTHBIX)

OMHAPHOI HOMEHKIATYPHI.
XapakTepru3oBaTh CONCPKAHUE U 3HAUYCHUE
sBomonoHHON koHnenuuuXX. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIC U
COLMAIbHO-3KOHOMUYECKHE MPEATOCHIIKH
BO3HUKHOBEHHSI 3BOJIIOLIMOHHON Teopuu Y.
JlapBuHa.

PackpbiBath coziepkaHue 3BOTIOLUOHHOMN
teopun Y. JlapBrHa; cpaBHUBATh
HEOIPEIAEIEHHYIO U ONPEIEIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHbBIN U
UCKYCCTBEHHBIN 0TOOpP, PopMbI OOpHOBI3A
CYILIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUS CHHTETHUECKOM
teopun 3Bosonn (CTI) u 00bACHATD

e€ 3HaueHue It OMOJIOTUU

1.3

Bun: xpurepuu u
CTPYKTYypa.

[Tonmynsus kak Kak
JJIeMEHTapHas €IMHULA
BHJIA

Muxpossomtonus. [onynsamus kak
€MHUIA BUJA U DBOJIOINH.
Hemoncmpayuu:

Tabauywl u cxemol.: «llomynsium,
«MyTanuoHHass U3MEHYUBOCTHY.
ObopyoosaHnue: MUKPOCKOII,
Mukpomnpenapar «Jpo3oduna» (Hopma,
MyTaruu GopMbl KPUTHEB M OKPACKHU TeJa),
Mozenb-anmukamnus «llepexpécr
XPOMOCOM.

PackpeiBaTh copepkaHHe TEPMHHOB U
TTOHSTHI : MUKPOIBOJTIOITHS, BU]I,
KpUTCpUU BUIA, apeall, IOMyJIsIus,
reHooH/,  MyTallud, KOMOWHAITIH
T'CHOB.

XapakTepu30BaTh BHUJI KAK OCHOBHYIO
CHUCTEMATUYECKYIO0 €AMHUIY U LIETTOCTHYIO
OMOIOTHYeCcKyI0 cucTemMy. Beiaensts
KpUTEPUU BUIA

(Mopdonornyeckuii, GU3NOIOTUIESCKHUH,




Jlabopamopnuvie u npakmuyecxkue
paoomot:

Jlabopartophnas pabota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(HOJIOTHYECKOMY
KPUTEPHUIO»

OMOXMMHUYECKNH, T€HETUIECKUI,
HKOJIOTUYECKUH,  reorpaduyeckuil) u
IIPUMEHATh  KPUTEPUU Ul OIMCAHUsA
KOHKPETHBIX BHJIOB.

XapakTepru3oBaTh MOMYJIALMIO KakK
CTPYKTYPHYIO €IMHUIlY BUJIA U

IBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO 10 OCHOBHBIM

mokKasarciisiM: COCTaB, CTPYKTYypa

1.4 | [ABwxKyIue CUIIbI JBuxymue cuibl (pakTOphl)IBOIIOLKUU BUIOB | PackpbiBaTh colep:kaHne TEPMUHOB U
(3;1eMeHTapHbIe B Ipupoje. MyTalMoHHbIN poLece u MOHATHH: KOMOMHATHUBHAS N3MEHYHUBOCTD,
(haKTOpBI) IBOTIOLIUN KOMOMHATHBHAS U3MEHYUBOCTD. MyTalu1, MyTallHOHHBIIAIIpOLIECC,

[TomynsiIMOHHBIE BOTHBIN Apei( TeHOB. MOMYJISIIIUOHHBIE BOJHBI, Apeii() TEeHOB,

N3omsiuusa u murpauus./[emoncmpavuu: W30JISIIUS, MUTPALIAH.

Tabnuywvl u cxemol: «/IBUXKyIIUE CUITBI XapakTepru3oBaTh JIEMEHTAPHBIC

SBOJIIOIIHI (aKTOpBI HBOJTIOIUAN: MyTaIlMOHHBIH
npoiiecc, KOMOMHATHBHAS
M3MEHYUBOCTb, OMYJSLIUOHHBIE BOJIHBI,
npeiid reHoB, U30MAIUS, MUTPALIUSL.
YcranaBnuBaTh NIPUUUHHO- CJIEJICTBEHHBIE
CBSI3U MEXKIY MEXAHU3MOM M PE3YyJIbTaTOM
JEHCTBUSIABMKYITUX CUJT (3JIEMEHTAPHBIX
(haKTOpPOB) IBOJIOIHH

1.5 | EctectBenHslit oTO0pH EctecTBeHHBII 0TOOP — HANTPABIAIOMINI PackpeiBath conepxanue TEpMUHOB U

ero ¢Gopmsl

(baKTOp IBOIIOIHH.
®opMBI €CTECTBEHHOT0 0TOOPA.

TIOHSTUI: €CTECTBEHHBIN 0TOOpP, OophOaza
CYIIECTBOBAHHE.




Hemoncmpayuu:

Tabauywl u cxemwvl: «EcTeCTBEHHBII 0TOOPY,

«bopnba 3a cyiiecTBOBaHUE»

OnucelBaTh ~ MEXaHU3M  JEHCTBUSA
€CTECTBEHHOTO 0TOOpA.

Xapaktepu3oBath  (OPMBI  €CTECTBEHHOTO
oTbopa  (ABWXKYIIMH,  CTaOMIIM3UPYIOIINM,
JTU3PYITUBHBIN) U CPABHUBATH MX MEKIYCOOOM.
Xapaktepu3oBarb 00prOy

3a CYIIECTBOBAHHE M CPABHUBATH €€ BUIIBI
(MeXBUOBasI, BHYTPUBUIOBasI,00pb0a ¢
HeOJIaronpusATHBIMU

(akTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pe3ynbraTsl 5BOMIOIMH:
MIPUCHIOCOOIEHHOCTD
OPTraHW3MOB U
BHUJI000pa3oBaHue

[Tprucnoco0aeHHOCTh OPraHU3MOB

KaK pe3yJsbTaT 3Bosonuu. [Ipumepst
NpUCIOCOOIEHNUH y OpraHU3MOB.
Apomopdo3sl 1 uanoanantanuu. Buau
BU000pa30BaHUeE.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BU000pa30BaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Hemoncmpayuu:

Tabnuywvl u cxemuol:
«[IprcrnocobIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BU1000pa3oBaHue»,
«DKOJIOTHUECKOE BUI000pa30BaHHE.
Obopyoosanue:

kosekust «[Ipumepsl 3aIUTHBIX
NpUCIIOCOOTICHUH Y JKUBOTHBIXY,

PackpeiBaTh conep:kaHue TEPMUHOB U

MOHATUH: TPUCTIOCOOJICHHOCTb,
MMOKPOBUTCJIBCTBCHHAA U

npeocTeperaronias OKkpacka,

MacKHpPOBKa, BUJI000pa30BaHUE.

OnuceIBaTh MEXAHNU3M BO3HUKHOBEHUS
MPUCTIOCOOTICHUH Yy OpPraHU3MOB.

BroiaBiare 1o I/1306pa)K€HI/I$IM, Ha JXHUBBIX U
(UKCUPOBAHHBIX mpernaparax MIPUMEPBI
PUCIIOCOOJICHHOCTH PACTeHUN U

JKUBOTHBIX K YCIIOBUSIM CPEJIbI OOUTaHMS,
JOKa3bIBaTb OTHOCUTCIIBHYIO

11e7IeCO00Pa3HOCTh MPUCITOCOOTIECHUH.
XapakTepu3oBaTh CIIOCOOBI U

MeXaHU3MBbI BHI000Pa30BAHUS;

OMUCBIBATH U CPABHHUBATHL OCHOBHBIC




KOJUICKI WA HACCKOMBIX C pa3JIMYHbIMUA

TUIIaMH OKPACKU; Ha60p IJIOJ0B U CEMSIH.

Jlabopamopnsie u npakmuyeckue
paoomot:

JlaGopaTtopHnas pabora Ne 2. «Onucanue
IIPUCIIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepar

(OPMBI SKOJIOTUIECKOTO U
reorpadguueckoro BUI000pa3oBaHus

1.7

HaHpaBJ’IeHI/IH U IIyTU
MaKpO3BOJOIOUHA

Maxkpo3BoHOLHS.

@DopMbI 3BOTIONUY: (PHUIIeTHYECKAs],
JTUBEPreHTHas, KOHBEpreHTHas,
napasuiensHas. HeoOpatuMocTsb
sBomonuu. [IpoucxoxaeHue

OT HECHEIUATN3UPOBAHHBIX
MIPEIKOB.

[Tporpeccupytoias crieruann3ams.
AnantuBHas paguarusi.
Hemoncmpayuu:

Iopmpemsi: A. H. CeBep1ioB.
Tabauywl u cxemol: «KApoMophO3bI»,
«Mnnoamantanuny, «O0mas
JIETeHepaIus».

Obopyoosanue: Mmonens «OCHOBHBIC
HATPaBIICHUS DBOJIOLUNY; 00BEMHAS
Mozenb «CTpoeHre TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX»

PackpbiBaTh cofep:kaHue TEPMUHOB U
MOHATUN: MAKPOIBOIIOIUS, (DUIIOTEHE3,
OMOIOTHYeCKHId TPOrpecc U perpecce,
apoMop§03, HIMoaaaITanuys, 001mas
JleTeHepaIus, alaTUBHAS paJuaIius.
XapaktepuszoBaTh (HOPMBI IBOJTIOIUH.
BrisBiars apomopdo3bl U uANOAIANITAIANA Y
pacTeHuil u

KUBOTHBIX.

CpaBHUBaTh OMOJOTMYECKHI Iporpecc u
Ounonoruueckuii perpecc, apoMopdo3s,
UMO0AANTAIUIO B OOIIYIO IeTeHEePaIHIO.
BbIABIIATH B3aUMOCBSI3U MEXKIY MyTIMUU
HaIpaBJICHUSMU SBOJIIOLUN

Yy pacTeHUM M KUBOTHBIX

Htoro yacos no Teme




Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emuite

2.1 | Ucropus Ku3HHA

Ha 3eMJIe U METOIbIEE
W3Yy4YECHUSI.

I'nnotessl
MIPOUCX 0K ACHUS
JKM3HM Ha 3eMiIe

2

JloHay4yHbIe TIpEeICTaBICHUS

0 3apOKIeHUM ku3HU. HayuHble
TUIIOTE3bI BOSHUKHOBEHUS KU3HU

Ha 3emyie: aOMOreHe3 U NaHCIEePMUS.
XHUMHYECKas IBOJIIOLIHS.
AOUOreHHBI CUHTE3 OPraHuYeCKUX
BELIECTB M3HEOPraHUYECKUX.
DKCepUMEHTAJIbLHOE MTOITBEPKICHUE
XUMHYECKON 3BOJIIOLUH.

HayanpHble 3Tambl OMOJIOrHYECKON 3BOJIFOIIHUH.

['unoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYPH BO3HHUKHOBEHHE
MPOTOKJIETKH.

[TepBbIe KJIETKU U UX DBOJIOIIHS.
dopMUpOBaHNE OCHOBHBIX TPYIITT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Topmpempoi:

®. Penn, JI. Iactep, C. Muinnep,A. U.
Omnapus, I'. IOpu.

Tabauywl u cxemwvl: «BO3HUKHOBEHUE
COJHEYHOM CHCTEMBI,

«Pa3BuTHEe OpraHUYecKoOro Mupay,
«PactutenpHas kneTka», « KuBoTHast
kietkay, «lIpokapuornueckas
KJIETKa»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUIN: KpeallMuoHN3M, a0uoreHes,
BUTAJIN3M, TAHCTIEPMUS, OMOII033,
KOalepBaThl, MPOOUOHTHI, CHMOUOTEHES.
XapakTepu30BaTh METOAbI U3YUEHUS
HCTOPUYECKOIO MPOLLIOro 3eMIIH.
[lepeuucnatb  OCHOBHBIE  3Tallbl
XAMAYECKOH U OHOJIOTHYECKOH
ABOJIIOLIMH.

W3narate copepxaHue TUIIOTE3 U TeOpuit
BO3HUKHOBEHUS KU3HU Ha 3emiie
(kpeallnoHN3Ma, CaMOIIPOU3BOJIBLHOTO
3apOoXk/IeHUs (CIOHTAHHOT0), TAaHCIIEPMUH,
runore3sl PHK-mupa).

OmnwucsiBath 3kcriepumenTsl C. Munnepan I'.
Opu 1o nony4yeHnio opraHnYeCKUXBEIIECTB U3
HEOpPraHMYECKUX MyTEM aOMOre€HHOI'O CUHTE3a




2.2

OCHOBHBIE 3TaIbI
9BOJIIOIUN
OpPraHHYECKOT0 MUPaHa
3emite, pa3BUTHE KU3HH
10 3paM | Ieproam

Pa3zButue xu3Hu Ha 3eMJie 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas

1 IpoTepo3oiickas 3psl. [Taseo3oiickasspa u
e€ mepuoIbl: KeMOPUHCKHI, OPTOBUKCKHA,
CUJTYPUHCKUH,

JIEBOHCKHI, KAMEHHOYT' OJIbHBIH,
IIEPMCKHIA.

Me3o301ickas 3pa U €€ IepruoIbL:
TPUACOBBIN, FOPCKUI, MEJIIOBOM.
Kaiino3zoiickast apa u e€ nepuopl:
IMaJIcOreHOBbBIN, HEOTCHOBEIH,
AHTPOIIOr€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0J0rHYeCKUX
nporieccoB. OCHOBHBIEATAIBI HBOTIOIUN
PaCTUTENBHOTO U

’KUBOTHOTO Mupa. ApomMop(}o3sl

y pacTeHul 1 KuBOTHBIX. [losiBIICHME,
pacuBeT U BBIMUpaHUE TPYIMI KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol.: «Pa3putne
OpPraHUYECKOro MUPA»,
reoXpoHoJIoruuecKas Tadauia;

KOJUTeKIHsl «DOpMBI COXPaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopnvie u npakmuueckue
pabomeut:

PackpeiBath conepkanne TEPMUHOB U
MOHSTHI: S0H, 3pa, IEPUOA, apoMop(}o3bl,
U0 aNTALIH.

3HaTh MOCJIEI0BATEIBHOCTD S0HOB:
KaTapxei, apxei, mpoTepo30H,

banepo3oit; ap: apxeickas,
IIPOTEPO30MCKasl, MAIC0301CKasl,
ME3030MCKasl, KAHHO30MCKasl; IEPUOOB:
KeMOpHICKUl, OpIOBUKCKH, CUITYypUICKUH,
JICBOHCKHUIA,
KaMEHHOYT OJIbHBIM, MIEPMCKU,
TPUACOBBIM, IOPCKUH, MEJIOBOMH,
[AJICOTEHOBBIM M HEOICHOBBIN,
AHTPOTIOTEHOBBI.

XapakTepru3oBaTh OCHOBHBIE COOBITHUSIB
Pa3BUTHH OPraHUYECKOrO MHUPA

10 3paM 1 IEpUOoJaM re0JIOTHYECKOM
WCTOPHUH; 3TANbl Pa3BUTHUS PACTUTEIBHOTO
1 KUBOTHOTO MUpa. BbI1eTUTh TI1aBHBIE
apoMop(h03bl PACTCHUI U KUBOTHBIX.
CpaBHHBATh MEXIY COO0M
MpEeACTaBUTENEH CUCTEMAaTHYECKUX TPy
OpPTaHU3MOB, BBISBIIATH YEPTHIYCIOKHEHHUS
1 TIPUCTIOCOOJICHHOCTH K YCJIOBUSIM JKU3HU




ITpakTnueckas padora Ne 1. «3yuenune
HCKOIIa€MBbIX OCTaTKOB PACTEHUH U
’KMBOTHBIX B KOJUIEKLIUAX).

OKcKypeus «IBOJIOLNS OPraHUYECKOTO
Mupa Ha 3emJiie» (B €eCTECTBEHHO- HAYUHbIN
WIM KpaeBEeTUECKUI My3eil)

2.3 | CoBpemeHHas Cucrema OpraHu4ecKoro MHUpa Kak oTpakenue | PackpwiBaTh conepkaHne TEPMHUHOB U TIOHSTHI:
cucrema sBomonuu. OCHOBHbIE CHCTEMATHUECKHE CHCTEMaTHKa, HCKYCCTBEHHAsI UECTECTBCHHAs
OpPTaHUYeCcKOro MHUpa IpYIIBl OpraHu3MoB,/Jemoncmpayuu: KJaccupuKaius, OnHapHATHOMEHKIIATYpa,

Tabauywl u cxemvr: «CoBpeMeHHAsI MPUHLIMIT HEPAPXUUHOCTH.
CHCTeMa OPraHUYECKOTO MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CHCTEMY OPTraHHYECKOT0 MHpa
2.4 | DBomonus yenoBeka DBOJIOLUS YeIOBEKa. AHTPOMOIOTUS KaK PackpbIBaTh cosepkaHle TEPMUHOB U

(aHTpOMOreHe3)

Hayka. Pa3BuTue InpencTaBiIcHUN o
MIPOMCXOXKACHUN YeroBeka. Metozbl
M3y4eHHUs aHTpororenesa. CxojcTea u
pa3ianurs 4enoBeKa U KUBOTHBIX.
CucreMaTH4ecKoe MOoJI0KEHUE YeIOBEeKa.
Hemoncmpayuu:

Topmpemuwr: Y. lapBun. Tabauyst u
cxembl: «CpaBHEHNEAHATOMUUYECKUX
YepT CTPOCHHUS YeIoBeKa U
YEJI0BEKOOOPa3HBIX 00€3bsH.
Obopyoosanue: CIECTIKU WA

N300paXeHUs] KAMEHHBIX OpyAni

HOHSITHM: AHTPOIIOJIOTUS, aHTPOIIOI'CHE3,
JeaoBek pasymHbIii(HOMO sapiens),
MPAMOXOXKACHUE, BTOpasd CUrHaJIbHas
cucrema.

HepC‘II/ICJ'ISITI) 3ala4v aHTPOIIOJIOTHUU,3TallbI
CTAHOBJICHUS U pa3BUTUA HpeI[CTaBJ'IeHI/Iﬁ
O IMPOUCXOKACHNUU YCTIOBCKA.

M3marate OCHOBHBIC MOJIOKEHUS TCOpHUU 4.
I[apBI/IHa, KPpUTHUYCCKU OLICHUBATDH
HEHAy4YHYI0 UH()OPMAIIHIO0
MPOUCXOKIACHUHN YCIIOBCKA.

3HATH CUCTEMATHIECKOE TTOJIOKEHHE




MEPBOOBITHOTO YEIOBEKA: KAMHHU-
qorepsl, pyousa, ckpebia

Buja Homo sapiens, nmepeducisTh ero
MOP(OJIOTO-aHATOMUYECKUE MPU3HAKH
Pa3HOTo YPOBHS (THII, KJIACC, OTPST

u 1p.).

YcraHaBnuMBaTh 4YepThI CXOJICTBA H
pasznuyuil 4eloBeKa U JKUBOTHBIX.
OOBSCHATEH U OLIEHUBATH 3HAYEHHUE
HAy4HBIX 3HAHUU O MPOUCXOKIACHUN
YeJIOBEKa JIJIsi MOHUMaHUA MECTa M POJIH

YeJIoBeKa B MPUPOJIC

2.5

JIBroKkymue cuibl

(dakTopsr)
aHTpOTOreHe3a

JBuxyniue cuibl (pakTopbl) aHTPOIIOTeHe3a.

HacnencrBeHHast U3MEHYMBOCTD U
ecTeCTBeHHbIH 0T00p.O0I1ecTBeHHbIH 00pa3
YKU3HH, U3TOTOBIICHUE OPYIHHA TPyAa,
MBIIIIIEHUE, PEeYb.

Hemoncmpayuu:

Tabauywl u cxemwvl: «CpaBHEHHE
AHATOMHMYECKUX YePT CTPOCHUS YETOBEKan
4eJI0BEKOOOPa3HbIX 00€3bsHY,

«OCHOBHBIE MeCTa TTAJICOHTOJIOTHIECKUX
HaXOJIOK TIPEJAKOB COBPEMEHHOTO YEIIOBEKAY.
O6opyoBaHue: MYJISKU

«IIpoucxoxaeHne 4eroBeKa
(MaJIEOHTOJIOrMYECKUE HAXOJIKH )»

PackppiBaTh cojiepskaHue TEPMUHOB U
MOHSATHIA: (PAKTOPBI AaHTPOIIOreHE3a,
TPYMIOBOE COTPYAHHUUECTBO, PEUb,
OpyIUWHAS JEITeITLHOCTD, TOTUMOP(HU3M.
XapakTepu30BaTh ABWKYIIHE CHIIBI
(akTOpBI) aHTpOIIOTEHE3A:
OMOJIOTHYSCKUE U COI[UANIbHEIE,
CpaBHHMBATh UX MEXIY COOOii




2.6

OCHOBHBIE CTaaUU
JBOJIOLIMY YEJIOBEKA

OCHOBHBIE CTaIMM W BETBU IBOJIIOLUN
YeNoBeKa: aBCTPAJIONUTEKH, YemoBek
yMednbid, Yenosek npsamoxoasaimuid, Yenoek
HEaHAepTAIbCKUM, YeT0BEK pa3yMHbIN
COBPEMEHHOT0 THIIA.

Haxonku uckonaeMbIx OCTaHKOB, BpeMs
CyIlIECTBOBaHUs, 00JIaCTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIUS.
Hemoncmpayuu:

Tabauyst u cxemwvl: «OCHOBHBIE MeCTa
MAJIEOHTOJOTUYECKUX HAXOI0K IIPEIKOB
COBPEMEHHOTO YEJIOBEKay,
«/IpeBHenmue moany», «JpeBHue Joamn»,
«[lepBbie COBPEMEHHBIE JIFOIH.
O6opynoBaHue: MyJIsSKU

«IIpoucxoxnenue yenoBeka» (OHOCTbI
ABCTPAJIONIUTEKA, MUTEKAHTPOIIA, HEAHIePTaJIbIIa,
KpPOMaHBOHIIA); CICTIKUUIN U300paKeHUs
KaMEHHBIX OpYy/IUil IepBOOBITHOIO YeIOBEKa:
KaMHHU-

qonmepsl, pyouia, ckpebia

PackpbiBaTh copepkanue TEPMUHOB U
MOHSTHI: aBCTPAIIONUTEK, YEJIOBEK YMEJbIH,
YeJI0BEK MPSIMOXO AT, HeaHJepTaell,
KPOMaHbOHEI, HEOJIUTUYECKasi PEBOIIOIHS,
MEepBOOBITHOE UCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKIYCOOOH
OCHOBHBIE CTaJI1H 3BOJIIOI[MH YEIOBEKa:
XPOHOJIOTMYECKHI BO3PACT, apeall
pacripocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta,
o0pa3 XU3HU U Opyaus Tpyaa

2.7

YenoBeueckue pacel 1
MPUPOAHBIC aalTallun
YCJIO0BCKa

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE
pachl: eBporeoniHas (eBpasuiickas), Herpo-
aBCTPAJIONIHAs(IKBATOpUAIIbHAS ),
MOHTOJIOUIHAs

(a3maTcko-aMepHUKaHCKas).

PackpbiBaTh conep:kaHre TEPMHUHOBHU
MIOHATHUI: packl, pacoreHes3, Colua-
JTApBUHU3M, PACU3M, METUCALIUS.
XapakTepu3oBaTh U CPAaBHUBATH

IIpencraBureneil 4eI0BEYECKUX pac,




YepTsl IPUCTIOCOOTCHHOCTH
MIPEACTABUTENICH YETOBEUECKHUX Pac

K YCJIOBHSIM CYIIECTBOBaHMS. ENMHCTBO
YeJioBeuecKnx pac. Kputrka connaabHOTo
JapBUHU3MA U pacu3Ma. Jemoncmpauuu:
Tabnuywl u cxemvi: «YemoBeueckue

pace»

pacKpbIBaTh NPUYMHBI U MEXAHU3MBI
pacoreHesa, IepeYncCiATh U IPUBOINUTE
IPUMEPBI IPUCIIOCOOIEHHOCTH YeJIOBEKaK
YCIIOBHSIM Cpebl, IPHUMEPEI
IPUCIIOCOOUTENILHOTO 3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3zbiBaTh eMHCTBO Braa HOMO sapiens,
HAY4YHYI0 HECOCTOSTEIbHOCTHPACOBBIX
TEOPHI, UAECH COLIUATILHOTO

JTapBUHH3Ma M pacuzMa

HToro 4yacoB 1o teme

9

Tema 3. Opranu3mbl 1 OKPYKa0IIas cpeaa

3.1 | Dkomorust Kak Hayka 1 DKoJorusl Kak HayKa. 3aJjauly pas3zesbl PackpsIBaTh copepkaHue TEPMUHOB U
9KOJIOTHUH. MOHSITUI: 3KOJIOTHS, TI0JIEBbIE HAOIIIOIEHNUS,
MeTobl DKOJIOTHYECKUX UCCIIEIOBAHNMN. JKCIIEPUMEHTHI, MOHUTOPUHT OKPYKAIOIIEH
DKOJIO0rM4ecK0e MUPOBO33PEHUE CpeJlbl, MOJIETUPOBAHUE, IKOJIOTUYECKOE
COBPEMEHHOTO YEJIOBEKA. MHUPOBO33PEHHUE.
Hemoncmpayuu: Ilopmpemur: IlepeunciiaATh 3aa4u SKOJIOTHUH, €€ pa3ebl
A. T'ym60mb11,K. ®. Pynbe, 3. U CBSA3U C JAPYTMMH HayKaMH.
I'exkensb. XapakTepu3oBaTh METOAbI
Tabauywl u cxemvr: kapta «IIpupoaHsie HKOJIOTMUYECKUX UCCIIeI0BaHUI
30HBI 3eMJIN»

3.2 | Cpensl oOuTaHus U 1 Cpenpl 00UTaHMsI OpraHU3MOB: BOJIHAS, PackpeiBaTh cofepaHie TEpPMUHOBHU

9KOJIOTHUECKUE
(bakTopsl

HA3eMHO-BO3/IyIIIHAs, TOUYBEHHAs, BHYTPH-
OpraHu3MeHHasl.

DKoJIoru4ecKue GaKkTOphI.
Knaccugukanus 3K0I0rHIecKux

MOHSATUI: Cpela OOUTaHUS,
sKOJIOTHYecKre (aKTOpPHI,
OMOJIOTUYECKHUI ONITUMYM,
OTPaHUYUBAIOIINHN (JTAMUTHPYIOIITNHN )




dakTopoB: abuoTHYeCKHe, OMOTHYCCKUEH
AQHTPOIIOTCHHBIE.

JleticTBHE PKOIOTHYECKUX (paKTOPOBHA
OpraHU3MBI.

Hemoncmpayuu:

Tabauywvl u cxemvi: «Cpepl 0OMTaHUS
OpPraHU3MOBY

dakrop.

XapaKkTepu30BaTh YCIOBUS CPEL

0o0uTaHUS OPraHNU3MOB,;

KJIacCU(UIIUPOBATh U XapaKTePU30BaTh
9KOJIOTHYECKUE (DaKTOpPhI: aONMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTCHHBIC.
OnwuchIBaTh ACWCTBUE SKOJIOTUIECKUX
(akTOpOB HA OPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS U
YKU3HEICATEIIbHOCTH PACTCHUHN M KHUBOTHBIX
pas3HBIX cpenoOuTaHUs

3.3

AOnornueckue
(bakTopbl

AbGuotnueckue (pakTophl: CBET,
TEMIIEPATYPa, BIAKHOCTD.

®otonepuoausm. Ilpucnocobnenus
OpPIraHU3MOB K JCHCTBUIO a0OMOTHYECKUX
¢bakTopoB. buonoruueckue puTMsI.
Hemoncmpayuu:

Tabauywl u cxemvi: «DOTOTIEPUOTUZM.
Jlabopamopnsie u npaxmuueckue padoomol:
Jlaboparopuas padota Ne 3.
«Mopdosornaeckne 0COOEHHOCTH PACTCHHI
U3 pa3HbIX MecT oouTanusy. JlaboparopHas
pabota Ne 4. «BnusHuecBera Ha pocT U
pa3BUTHE YEPEHKOB

KoJIeyca»

PackpeiBaTh cofepxaHne TEPMUHOB U

MOHSTHI: abuoTnyeckue GakTopsl,
¢doroneproau3M, OMOIOTMYECKHE PUTMBI.
AHanM3upoBaTh AEUCTBUE CBETA, TEMIIEPATYPHI,
BJIQKHOCTH HA OPTaHU3MBIM NIPUBOIUTH
IPUMEPBI IPUCTIOCOOIEHHOCTH OPraHU3MOB.
[IpoBonuTh OHOSIOTHYECKHE HAOMIOACHUS U
0(pOpMIISITH pe3ynbTaThl MIPOBEAEHHBIX
HaOJIFOIEHUH




3.4 | buoruueckue buotnueckue akropsl. Buabt PackpsiBaTh conep:kaHre TEPMUHOBU
(hakTophI OMOTHYECKHUX B3aUMOJICHCTBUMN: MOHATUI: OMOoTHYECKHUE (HaKTOPHI,
KOHKYPEHLUS, XUITHIYECTBO, CAMOHMO3 UETO XUIIHUYECTBO, [TaPa3UTU3M,
dopmel. [lapazutusm, Koornepanus, MyTyaiu3M, | KOHKYPEHIIHS, MyTyallu3M, CAMOUO03,
KOMMEHCAJIU3M (KBapTUPAHCTBO, KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
HAXJICOHHYECTRO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcanu3M, HeUTPATU3M. HEUTPAJIU3M.
3HaueHne OMOTHUYECKHUX B3aUMOIAECUCTBUN I Xapaktepu3oBaTh OMOTHYECKUE
CYILIECTBOBaHUSI OPTaHU3MOB B IIPUPOTHBIX (bakTOphI U BUIBI B3AUMOOTHOIIIEHUH
coob1ecTBax./[emoncmpayuu: MEXy OpraHu3MaMu; TPUBOIUTH
Tabauywr u cxemoi: «IIuieBble Lenu» MpUMEPhl B3aMMHON PUCIIOCOOIEHHOCTH
OpraHU3MOB.
CpaBHUBaTh MEXIy COOOU BU[BI
buornyeckux B3auMoAENCTBHUI
OpraHU3MOB
3.5 | Dkonornyeckue DKOJIOTHYECKUE XapaKTEPUCTUKHU PackpsiBaTh comepxaHue TEPMUHOB U
XapaKTEPUCTUKU nonyssituu. OCHOBHBIE TTOKA3aTENH TTOHSTHI: TIOMYJISIIIUS, YACICHHOCTb,

BUJIa U MIOITYJIAIINA

MONYJISALUNA: YUCIEHHOCTb, IIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTb, PUPOCT,
Murpanus. [lunaMuka 4ucIeHHOCTH
MONYJISLUUA U €€ PEerysiusl.
Hemoncmpayuu:

Tabnruysl u cxemwl.: «llonmymsiuny,
«3aKOHOMEPHOCTHU POCTa YUCIECHHOCTH
NOMYJSIIUKY UHDY30pUU-TYPETBKI.
Jlabopamopnsie u npakmuueckue

paoomot:

IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTS,
IPUPOCT, MUTPAIUS, JUHAMHUKA YUCIEHHOCTH
MOTYJISIIUH.

XapakTepHu30BaTh OCHOBHBIE MIOKA3aTENINN
HKOJIOTMUYECKYIO CTPYKTYPY

MOMYJISIUH; OIMCHIBATH MEXaHU3MBI
PEryJfluy YUCICHHOCTH MOMYISIUN




[TpakTuaeckas padota Ne 2. «Ilomcuér
TUIOTHOCTH TOMYJISIIUNA Pa3HBIX BUIOB
pacTeHun»

HNroro yacoB o reme

5

Tema 4. Coo01iecTBa M DKOJIOTHYeCKHE CUCTEMbI

4.1 | CooOmecTBa 1 Co00111€CTBO OPraHU3MOB — OHUOIIEHO3. PackpbiBaTh coziep:kanre TEPMUHOB U
OpraHU3MOB CTpyKTypbl OHOIIEHO3a: BUAOBAS, MTOHATHI: OMOIIEHO3, DKOCUCTEMA,
MIPOCTPAaHCTBEHHAs, Tpouueckas OMOreoIeHO3, BUbI-TOMUHAHTHI,
(mumieBas). Buapl-moOMUHAHTHI. AKOJIOTUYECKAsl HUIIIA.
Cesi3u B OHOIICHO3E. XapakTtepu3oBaTh OMOIICHO3
Jemoncmpayuu: (coo0b111ecTBO), €T0 BUJIOBYIO,
Tabnuywl u cxemol.: «[IuEBBIC TSN, MPOCTPAHCTBEHHYIO U TPOPUIECKYIO
«bHoLEH03: COCTaB U CTPYKTYpPa». CTPYKTYPBI.
Obopyooeanue: MOJETb-aNTIIHKALIU OOBACHATE ~ POIb  KOMIIOHEHTOB
«Tunuaneie OMOIEHO3bIY; TepOapuit OnoueHosa B MOAJEPHKAHHU  €rO
«PactuTenpHbIC COO0IIECTBAY; CTPYKTYPHI H CnyeCTBOBaHHH
KOJTEKIHs «BHOLEHO3 Ha OMpeeNEHHON TEPPUTOPHH.
OOBACHATH OMOJIOTHYECKUI CMBICIT
SPYCHOCTH M TUCTOBOM MO3aWKH.
CpaBHUBATH KOMIIOHEHTBI OMOIIEHO30B, UX
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBI, CBSI3H MEXTyOpraHu3MaMu
4.2 | DKoCUCTEMBI U 2 DKOJIOTHIECKUE CUCTEMBI (IKOCUCTEMBI ). PackpeiBath cojiepkaHie TEPMHHOB U

3aKOHOMCPHOCTHU HUX
CYIICCTBOBAHUSA

ITonsTHE 00 3KOCHCTEME U 6I/IOFCOHGH03€.
(-DYHKI_[I/IOHaJ'II)HBIe KOMITIOHCHTHI

MOHSTHH: PKOCHUCTEMA, OMOreOIeHO3,
MIPOYIIEHTHI, KOHCYMEHTBI, PEIYIICHTEI,
TpoHUecKre ypOBHH, ITUIIICBAS




HKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTHI, LEMb U CETh, IKOJIOTUYECKUE MUPAMU/IBI,
PENYLICHTHI. O6uomacca, IpOAYKIIHS,CYKIIECCHSI.

KpyroBoport BeriecTB U NOTOK SHEPTUNB
HKOCHCTEME. CIIOCOOHOCTH K JUIUTEIHHOMY

Tpoduueckue (MuieBpie) ypoBHU

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI(e€

CaMOIIOACPKAHUIO, OTHOCUTCIIBHO SaMKHYTBIfI

9KOCHCTEMBI. HI/IH_ICBI)IC LOCIIN U CECTH. KpYTroBOpOT BCUICCTB, H606XOIII/IMOCTB IIOTOKa

OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI:
Oouomacca, IpoAyKIHs. JKOIOTHUECKHe
HI/IpaMI/IZ[bII HpOI[}/KIII/II/I, YHCJIICHHOCTH,
6nomaccel. CBOHCTBA 3KOCHUCTEM:

}’CTOI\/JI‘-H/IBOCTI), CaMoperyJjianusi, pasBuTHUC.

Cykueccus. /lemoncmpayuu:
Tlopmpemuwr: A. JIx. Tencnu,B.
H. Cyxaués.

Tabnuywl u cxemol: «IIpupoHble
coobuiectBay, «llenu nutaHus»,
«DQKoJIornyecKast mupaMuaa»

SHEPTUN).

CpaBHHMBaTh NAaCTOMIIHBIC U IETPUTHBIC
MUIIECBBIC TIETH, TPOYUUIECKHE YPOBHH
9KOCHUCTEMEL.

Pa3znuyarh nupamMuabl NpoIyKIuy,
MAPaMUIbI YUCIICHHOCTH U THPAMMUIBI
OHOMACCHI.

CocCTaByATh IIENH U CETH ITUTAHUS.
IlepeunciaATs CBOMCTBA YIKOCUCTEM:
YCTOMYHUBOCTD, CAMOPET YIS,
pa3BUTHE (CYKIIECCHS).

OnuchIBaTh MEXAHU3M TIOIIEPIKAHMS
paBHOBECHS B 3KOCHCTEMaX.
XapakTepu30BaTh CyKIIECCUU, BBISBIISATH
MPUYMHBI U 00IIHE 3aKOHOMEPHOCTH
CMCHEI SKOCHCTEM

4.3

IIpupoausie
JKOCUCTEMBI

[IpupoHbIE S5KOCUCTEMBI.
DKOCUCTEMBI PEK U 03€p.
DKocUCcTeMa XBOMHOTO WX
HIUPOKOIUCTBEHHOTO JIeca.

PackpsiBaTh copepkaHHe TEPMUHOB U
HOHSITHI: BOJHBIE 3KOCHCTEMBI,
OHOreoIeHo3bl, (PUTOIIIAHKTOH,
300IJIAaHKTOH, OEHTOC, TYMYC.




Hemoncmpayuu:

Tabnuywl u cxemol: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIeCay,
«DKocHCTEeMa XBOMHOTO JIecay,
«buouenos Boioémar.

Obopyoosanue: Tepdapun U KOJUIEKIINH
pPacTEeHUN U KUBOTHBIX,
MIPUHAJICIKAIINX K Pa3HBIM

9KOJIOT'MYCCKUM I'pyIlliaM OJHOTI'O BUa

ITpuBOIUTE IPUMEPBI IPUPOIHBIX
HKOCUCTEM CBOECH MECTHOCTH.
CpaBHUBAaTh HA3€MHBIC U BOJHBIE
HKOCHUCTEMBI; OPraHU3MBbI, 00pa3yroIue
pasHble Tpo(hudeckue ypoBHU

4.4 | AHTpOIIOTEHHBIE AHTPOIIOT€HHBIE SKOCHUCTEMBI. PackpeiBath copepkaHne TEPMUHOB U
9KOCHCTEMBI ATpPOIKOCHCTEMBI. MOHSTHIA: aHTPOTIOT€HHAS YKOCUCTEMA,
Ypboskocucremsl. buonornyeckoe u arposKocucTema, ypooskocucTema,
XO03HCTBEHHOE 3HAYCHHE OuopazHoobpasue.
arpodKOCHCTEM U YPOOIKOCHUCTEM. XapaKkTepu30BaTh arpO3KOCUCTEMBI 1
buopasznoobpasue kak GpakTop yCTOMUUBOCTH ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
skocucteM. CoXpaHeHHeONOI0rMYECKOTO CYIIIECTBOBAHMS.
pasHooOpa3us [TpuBOANTE IPUMEPHI AHTPOTIOT€HHBIX
Ha 3emJie. HKOCHUCTEM CBOEH MECTHOCTH, OITUCHIBATHUX
Jemoncmpayuu: BUJIOBOM COCTaB U CTPYKTYpY.
Tabauywl u cxemvl: «ATPOIICHO3Y. CpaBHMBATb COCTAB H CTPYKTYPY
Obopyoosanue: xomiekuus «Bpenutenu IPUPOJHBIX SKOCUCTEM U
BAKHENIIUX CENBCKOXO03SIMCTBEHHBIX arpoSKOCHUCTEM, arpOSKOCUCTEM U
KYIBTYP» ypOosKkocucTeM
4.5 | buocdepa— VYuenne B. U. Bepuaackoro o 6uocdepe. PackpbiBaTh coaep:kaHre TEPMUHOB U
rino0anbHas ['panu1ibl, COCTaB U CTPYKTYpa Orochepsl. NOHATHI: Grocdepa, KUBOE BEIIECTBO,

3KOoCcHcTEMA 3EMITUA

2’KuBoe BemiecTBo U ero
byakuun. OcobeHHOCTH OHOChEPHI Kak

JMHAMUYECKOE PaBHOBECHE.
OuenuBats Bkian B. Y. Bepnaackoro




r7100aTbHOM AKOCUCTEMBI.

JlnHamudeckoe paBHOBECHE U 00OpaTHASCBS3h
B Omocdepe.

Hemoncmpayuu:

Ilopmpemui: B. U. Bepnaackuil. Tabnuys u
cxemsl: «O01Ias cTpykTypadbuocheps,
«Pacnipoctpanenue >ku3HUB 6uochepe»,
«O30HOBBII 5kpaH 6uocheps»

B CO3/1aHME yueHus o Ouocdepe.
XapaktepuszoBaTh cocTaB Ouochepsl,

(G yHKIMH )KUBOTO BeliecTBa bnochepbin
onpenensaTh (Ha KapTe) 00JIacTH ero
HarOOJIBIIIETO PACTIPOCTPAHCHUSI.
[TpuBOANUTE IPUMEPHI IPOSIBICHUS (HYHKLIUI
JKUBOTO BEIECTBA OMOCHEpHI,
OMOTEOXUMHUYECKON ACATEIbHOCTH YeJI0BEKA.
[Tepeuncasite ocoOeHHOCTH OHOChEpHI

KaK TJI00aJIbHOM DKOCUCTEMBI 3eMJITH

4.6 | 3akOHOMEPHOCTH KpyroBopoTs! BemiecTs u PackpriBaTh conep:kaHnue TEpPMUHOB U
CYILIECTBOBAHHS OMOTreOXMMHYECKUE ITUKIIBI SJIEMEHTOB MOHATHI: LIETTOCTHOCTb OHOChEpPHI,
ouocdepsl (yrnepona, a3ora). KPYTOBOPOT BEIIECTB, OMOTC€OXUMUYECKUE

3onanbHOCTH Ouocheprbl. OCHOBHBIE [UKJIBI DJIEMEHTOB, 30HATLHOCTh

OMOMBI CyIIIN. ouocgepsl,0MOMBI.

Jemoncmpayuu: OnwuceIBaTh KPYroBOPOT BEIIECTB,

Tabnuywt u cxemwvr: «KpyroBopor yrieposaa OMOreoXMMHUYECKHUE IIUKIIBI a30Ta U

B Ouocepe», «kKpyroBoporazora B yraepoaa B 6uocgepe.

IPUAPOIC» OOBACHATH TPUYNHY 30HATHBHOCTH
ouocdepsl. [lepeuncnars u
XapaKkTepu30BaTh OCHOBHBIE OMOMBI
cymu 3emMiIn

4.7 | YenoBeuecTBoO YenoseuecTBo B Onochepe 3emim. PackpriBath conep:kaHue TEpPMUHOB U

B Ouocdepe 3emiun

AHTPOIOTCHHBIC H3MCHEHHSIB
ouocdepe. ['mobanpHBIC

HOHATUI: AaHTPOIIOI€HHbIE U3MEHEHHU,
HKOJIOTHYECKUH KPU3HUC, TI100aTbHbIE




HKOJIOTMUYECKUE MPOOIIEMBI.

Hemoncmpayuu:

Tabauyvr u cxemvi: «IIpumepHble
AHTPOIIOTE€HHbIE BO3AECUCTBUS

Ha IpUpoaY», «BaxHelIne HCTOYHUKH
3arps3HEHUS BO3JlyXa U IPYHTOBBIX BO/Y,
«[TouBa — BaxkHeas

cocraBistoas onocdeprn», «PaKToOpbI
nerpaganuy nousy, «llapHukoBelii 3G hexT,
«DaKkTopbl pagHMOAKTUBHOIO 3arpsi3HEHUS
ounocdepr»; KpacHas

kHura P®, n3o6paxeHus 0xpaHseMbIXBUIOB
pPacTEeHUM U KUBOTHBIX

poOIEMBI.

XapakTepu3oBaTh OHOC(HEPHYIO POJIb
YeJI0BeKa.

[TpuBOANUTE TPUMEPHI AHTPOTIOTEHHBIX
U3MEHEHUH B Omocdepe.

O1eHUBaTh MMOCIIEACTBUS 3arPS3HEHHUS
BO3J1YLIIHOW, BOAHOU CPEIbl, U3MEHEHUS
KJIMMAaTa, COKpaIeHuss OHOpa3HOO0pasusl.
®opmMynupoBaTh COOCTBEHHYIO MO3UIIHIONIO
OTHOIIEHHIO K TII00aJbHBIM U PETHOHAIBHBIM
HKOJIOTUYECKUM Tpo0ieMam, apryMeHTHPOBATh
CBOIO TOUKY 3PCHHSI.

Ha3biBaTh NpUYUHBI TOSBICHUS
HNPUPOJOO0XPAHHON ITUKH,

pacKphIBaTh 3HAUEHUE Mporpecca s
MIPEOJIOJICHUS DKOJIOTHUECKOTO

KpHU3uca

4.8

CocymiecTBoBaHue
IIPUPOIBI U
YeJl0Be4eCTBa

CocymecTBOBaHKE MPUPOIBI U YEJIOBEUESCTRA.
CoxpaHenue 6mopa3zHO0Opa3us Kak OCHOBA
ycToitunBoctu 6nochepnr. OcHOBa
paIMoOHAaIBHOTO YIPaBIEHUS TPUPOTHBIMH
pecypcaMu U UX HCIOIb30BaHue. JJocTikeHus
ouonoruu

Y OXpaHa IIPUPOLBI.

PackpriBaTh conep:kaHnne TEpMUHOB U
MOHATUI: PallMOHAIBHOE
MIPUPOIONOIB30BaHUE, YCTOMUNBOE
pa3BUTHE, KOIBOJIOLUS.
XapakTepHu30BaTh paliOHaIbHOE
MCII0JIb30BaHUE IPUPOAHBIX PECYPCOB;
OCHOBHBIE IT0JIOKEHUSI KOHLENIIUT
YCTOMYUBOTO Pa3BUTHSA




Hemoncmpayuu:
Tabauywvl u cxemwl: «buocdepa u

YEJIOBEK»
Hroro gacoB mo Teme 9
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB IIO [IPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1.buosnorus ,10 knacc / [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Ilox pen. [laceunnka
B.B., Akumnonepnoe o6mectBo «M3narenberBo «IIpocBemienuey

2. buonorus, 11 kimacc / [Taceunuk B.B., Kamenckwuii A.A., PyorioB A.M. u npyrue /Ilox pen. [laceunnka
B.B., Axunonepnoe o6mectBo «M3narenbcrBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1.06mas 6uosiorus. bazoseiii ypoBenb. 10-11 kinacc. Meroaundeckoe nocodue B coorBeTcTBUU ¢ PI'OC
yueOnnky A. A. Kamenckoro, E. A. KpukcyHnora, B. B. [laceunuka «buonorus. O6mias 6uonorus. 10—11
Kyacchl. ba3oBbIil YPOBEHBY.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.http://bio.1september.ru

2.http://college.ru/biologiya/

3.http://www.eco.nw.ru

4.http://www.sbio.info

5.http://www.darwin.museum.ru



http://www.darwin.museum.ru/
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