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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JJISl OIpEIeTICHHS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAaHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
o0IIMX LEeNsIX M MPUHIUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUM KXUBOW MPHUPOABI U 00ECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM TOJOKEHUSAM ONPEICNICHBl OCHOBHBIC (DYHKLUHU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o Gumoyoruu Ma€T MpeAcTaBlIeHUE O Ielsx, 00 00mel cTpaTerun o0ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH y4yeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJEpP)KAaHUE, €r0 CTPYKTYpPY, PpaclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHUs] yu4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKM 00pa30oBaTENbHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamMve mo OHWONOTMM Tak)Ke YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YUJaIOMIUXCS IO
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo Ouonorum (10—-11 kmaccel, 6a30BbI YpOBEHB) peaiM30BaH MPHHITUI
MPEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Onaromapss 4YeMy B HeW mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTaBICHUNA O 370pOBOM OO0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. IlosTomy Hapsiay c u3ydeHHEM OOIIEOMONIOTHYECKMX TEOPHH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKIIAIHBIX 33/1a4, B TOM YUCIIe: TPO(UIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOI cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPHUKIAJTHON HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHue y 00ydaromuXcs CIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

[TporpamMa o OHMONIOTHM SABISETCS OPUEHTUPOM JUIS COCTaBJIEHUS pabouux Mporpamm,
aBTOPBl KOTOPBIX MOTYT TMPEUIOKUTh CBOM BapUaHT IMOCIENOBATEIBHOCTH W3YyYSHHS U
CTPYKTYpbI y4eOHOro Marepuaia, CBO& BUAeHUE MmyTel GpopMupoBanus y odydarommxcs 10-11
KJIACCOB TPEAMETHBIX 3HAHWUW, yYMEHUH U CIMOCOOOB y4YeOHOW [EeATEeTbHOCTH, a TaKkKe
METOAMYECKHX pELIeHUH 3a7ay BOCHUTAHMUS W PA3BUTUS CPEACTBAMH Y4eOHOrO MpeaMera
«buonorus».

Buonoruss Ha ypoBHe cpeaHero oOImiero oOpa3oBaHHs 3aHHMMaeT BaxHoe MecTo. OH
oOecrieunBaeT (QopMHUpOBaHUE y OOydaloOIIUXCs MPEICTABICHWNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MaéT YCIOBHSA MJISi: TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HayeHwe OHONOrMS MMEET TaKKe JUIS pEIIEHUS BOCIUTATENBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHms, colManu3anuu odyqaronuxcs. M3yuenue
6uosorun obecrieunBaet yCIIOBUSA IS (dhopMupoBaHUs UHTEIJICKTyaJbHBIX,



KOMMYHHKAITMOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUN C MPEICTABICHUAMU U3 APYTrUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOIO B MTPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIUECS AOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3Ha4UMbIe ISl (POPMUPOBAHMS OOILIEH KYIbTYPBI, ONpPEEIIAIoNIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKON nesTenbHOocTH. Ocoboe MeCTo B 3TOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEPIKAHHUS, KOTOpPhIE CIy)KaT OCHOBOM s  (QOpMHUpPOBAHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKkTypupoBaHHE COJEp>KaHUsl y4eOHOro MaTepuana B HporpaMmMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMUMTEIBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3alMiil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COACP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAYYHOTrO No3HaHUs, «KieTka kak OHONIOrHYecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa ¥ MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydyenusi yueOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

Hoctmwkenne uenu wu3ydeHus yudeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIEeIYIOMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHKCS CUCTEMbl 3HAHUH O OHOJOTHYECKHX TEOPHSIX, YYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiax, CIyKallMX OCHOBON il (OpMUpPOBaHUS
MPE/CTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe y OOYyYaOIIUXCsS TMO3HABATENBHBIX, HMHTEIUIEKTYabHBIX M TBOPUYECKUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHWE Yy oOOyvaromuxcs oO0med KyJabTypbl, (QYHKIMOHAIbHOM I'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHre y OOy4arOUUXCsl YMEHHMH WILTIOCTPUPOBATh 3HAUCHUE OMOIOTUYECKUX
3HAHUW B TMPAKTUYECKOM EATETHHOCTH YEJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >HBOW MPHUPO/IBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE IIEHHOCTH OWMOJIOTMUYECKUX 3HAHUW JIsl TIOBBIIICHHS YPOBHS IKOJIOTHYECKOM
KYJIBTYpPHI, 17151 (GOPMUPOBAHUS HAYIHOTO MHUPOBO33PEHHS TPUMEHEHNUE MPUOOPETEHHBIX 3HAHUT
U yMEHUW B TOBCEAHEBHOM MKU3HM I OLEHKH TMOCIEICTBUM CBOEH AEATENBHOCTU MO
OTHOIICHUIO K OKpY’Karolllel cpesie, COOCTBEHHOMY 3710POBbI0, 000CHOBAaHHUE U COOIIIO/IEHIE MEp
npodunakTUKu 3a00JIeBaHUN.

B cucreme cpennero obmero oopa3zoBanus «buonorus», uzydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENbHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.



O01mee unco YacoB, pEKOMEHIOBAaHHBIX JJIs U3y4eHHs Ouonorun — 68 dacos: B 10 kimacce
— 34 gaca (1 gac B Henento0), B 11 kmacce — 34 yaca (1 gac B HeAeI0).

COILEP KAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosnorus kak Hayka

buonorus xak Hayka. CBs3b OHOJOTHMHM C OOLIECTBEHHBIMU, TEXHHUUECKUMU WU JAPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToapl MO3HAHUS KUBOK MPUPObI (HaOII0IeHHE, SKCIIEPUMEHT, ONMCAaHUE, N3MEPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

Hemoncmpayuu:

Tlopmpemuor: Y. Jlapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauysr u cxemovl: «MeTObI TO3HAHUS )KUBOM IIPUPOJIBIY.

Jlabopamopuwvie u npakmuueckue padoomot:

[Tpaktueckass padora Ne 1. «Mcmosb3oBaHME pa3iIMUHBIX METOAOB IPH H3YYEHHUH
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA

Kupbie cuctembl (OMOCHMCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIMYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucTeM U HX pa3HooOpasue. YPOBHHM OpraHu3allud OHOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabnuysr u cxemvli: «OCHOBHBIE TPU3HAKH KHU3HU», «YPOBHU OpraHU3AIMHU KUBOU
TIPUPOIBI.

Obopyoosanue: moaens monekyinsl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHE KJIETKH

XVWMHYECKUH COCTAB KIETKH. XUMHUUYECKUE JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJBl M MHMHEpAJIbHBIX BeEIleCTB B KieTke. [loanep)kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6elKoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmMble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epmeHThl — Ouosoruueckue Karanuszatopbl. CTpoeHue ¢epMeHTa: aKkTHBHBINH IEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYeCKUX  KaTalu3aTopoB.  YTIJIEBOJBI: MOHOcaxapuiel (TJr0K03a, pubo3a H
ne3okcuprbo3a), aucaxapuibl (caxaposa, JIaKTo3a) W TOJHcaxapuabl (Kpaxmal, TJIMKOTEH,
LeJUTI0103a). bruonornueckue GpyHKIUM yrieBo0B.

Jlununaer:  TpurmMuepuabl, ¢docpomunuabl, crepouabl. ['mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK n PHK. HykieoTuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukunun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. KimerouHas Teopuss — mpuMep B3aUMOJCUCTBUS HJEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas »uBas cuctema. OOmiye Npu3HakU KJIETOK: 3aMKHYTasi Hapy KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.



Tumbl KJIETOK: dJyKapuoTHyeckass M IpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, WX (PYHKIIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunael mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynaropubiii neHTp kietku. CTpoeHue aapa: saepHas o00JI0uka, Kapuoriama,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

Hemoncmpayuu:

Tlopmpemur: A. JleBenryk, P. I'yk, T. llIann, M. llIneitaen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K.M. bap.

Juacpammur:  «PacnpeneneHue XMMHUYECKMX 3JIEMEHTOB B HEXUBOW IPUPOJEY,
«PacrnipeniesieHie XUMAYECKUX 3JIEMEHTOB B )KUBOW MPUPOAE.

Tabnuysr u cxemol: «llepuonnyeckas TabIMIAa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

Obopyoosanue: CBETOBON MHUKPOCKOI, OOOpYyJOBaHUE JIS TMPOBEJACHUS HAOIIOJCHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIpENapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KIIETOK. /labopamopnvie u npakmuyueckue padomoi:

Jlaboparopuas pabota Ne 1. «l3ydeHue KaTanMTUYECKOH aKTHUBHOCTU (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass paGota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pacT€HUH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

OOmen BemiecTB, WM MeTaObOIM3M. AccuMWIIIMS  (TJIACTHYECKHM  OoOMeH) |
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIM U rereporpodHblid. Pons depmeHTOB B 00OMEHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBasg ¢a3pl (¢orocuHTe3a. Peakuuu ¢orocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs KU3HH Ha 3emiie. BriusHaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTE3a IJisi KU3HH Ha
3emuite.

DHepreTuyeckuidi oOMEH B  KieTke. PacmieruieHne  BemECTB,  BBIICICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHa.

Peakuun wmarpuuHoro cunte3za. [‘enernueckas undopmanus u JIHK. Peanuzanus
TeHeTUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIHS —
maTpuuHblidi cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpanciasiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnertounsie hopmbl xu3HN — BUpYyCHl. Micropus oTkpeiTus BupycoB (.M. BaHoBCkuit).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€Mble BUpycamMu. Bupyc ummynonedunura yenoseka (BUY) —



B0o30yautens CIIWJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

Hemoncmpayuu:

Tlopmpemuor: H.K. Konbuos, [{.11. UBanoBckuii, K.A. Tumupszes.

Tabnuyer  u  cxemwvr:  «Tunsl  nutanus», «Metabomusam»,  «MUTOXOHAPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «CuHre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBbId 1wk Bupyca CIIW[a, Oakrepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue: moaenu-ammiukanuu «Yapoenne JIHK wu tpanckpunmmsy, «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHNEe M HHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB

Knerounslii 1UKI, WM >KU3HEHHBbIH LUK kieTku. Mutepdaza m muto3. IIpormeccsr,
nporekaromuye B uHTepdaze. Permmkanms — peaknus marpudynoro cuHreza [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuIl. JMIMIOMIHBIM M TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierkm — muro3. Cragum mwurosa. llpoueccel, mpoucxopasiiue Ha pa3HbIX
CTagusaX MUTO3a. BHojorndyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBI  pPa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe ©  MoioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VCKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECTI0I0Tro.

Meiio3. Cragun meiio3a. Ilponeccel, npoucxondmue Ha crtaausx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *HBOTHBIX. [l0oJIOBBIE jKeJe3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHHWE U pa3BUTHE TOJOBBIX KJIETOK — ramMeT (CrnepmaTro3oup,
AlIeKIeTka) — crepMaToreHe3 M ooreHe3. (OcCOOEHHOCTH CTPOEHHUS SIMLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHEe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOTeHe3).
Otanbl 3MOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX MXUBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOECHUE CEMEHU, CTauu
pa3BUTHSL.

Hemoncmpayuu:

Tabnuysr u cxemwvr: «POPMBI Pa3MHOXKEHUSI OPraHU3MOBY, «J[BOIHOE OMJIOJOTBOPEHHE Y
[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHHil», «JleneHue KIETKU
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIETOUHBINH ITHKI,
«Permmukanus JJTHK», «Murtosy», «Meno3y, «lIpsmoe u Henpsimoe pa3Butue», «I'ameroreHes y
MJIEKONIUTAIOIINX U YeNI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

Obopydosanue: MUKPOCKOMN, MHUKpompenapatbl «CrepMaTo30ubl MIIEKOIUTAOLIETO»,
«Siiueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpelIKa JyKa», MarHUTHas
Mojenb-anmukanus  «/lenenune wmerkw», moxaens JIHK, momens meradaszHoit XpoMOCOMBL.
Jlabopamopuvie u npakmuueckue padomaoi:

JlaGopaTtopnast pabora Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa JyKa Ha
TOTOBBIX MUKPOIpPENapaTax.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.



Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB

IIpenmer u 3amaun reHetwku. VcTopusi pa3BUTHUS TE€HETHMKH. Poyib IUTONOTMU W
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHH, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnyecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpeIIMBaHUM.

3aKOHOMEPHOCTH  HAClleJOBaHUs  NPU3HAKOB, ycTaHoBiIeHHble [.  Menzaenem.
MonorubpuaHoe CKpeIrBaHue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MoKoJieHus. [IpaBuino
JOMUHUPOBaHMUS. 3aKOH pacHIeIUIeHUs Npu3HakoB. [mmore3a uucTorhl ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpumHoe  CKpelmMBaHUE. 3aKOH HE3aBUCMMOTO  HACle[IOBaHHUS IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISI OMIPEICTICHHSI TEHOTUTIA OCOOH.

CueruieHHOe HacleqoBaHWE TMpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJe10BaHuI0 TeHoB. Hapylenue cuemnyienusi TeHOB B pe3yiibTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTuuecKrue KapThl.

['enetnka mosia. XpoMOCOMHOE OmpeeseHre 1mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporamMeTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIMJICHHBIX C
T1OJIOM.

N3mMenunBoCTh. BUbI K3MEHUUBOCTH: HEHACEACTBEHHAs M HAclieICTBEeHHAasl. Posib cpebl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJAUPUKANMOHHONW H3MEHUYHBOCTH.
Bapuanuonsslii psigq 1 BapuanoHHas kpuBad. Hopma peakuuu npusHaka. KoauyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, MiiM T€HOTUIIMYECKAsI, U3MEHUYNBOCTh. KOMOMHATUBHAS M3MEHYHMBOCTb.
Meiio3 u 1onoBOM mpolecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTariii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIIEICTBEHHOMN
u3meHunBoctu H.M. BaBunoga.

Buesinepnast HacleICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAesieHHe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHble OoNe3HH, OONE3HM C HACIEACTBEHHOH  MpeapacroiokKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaThdeckue H TeHepaThuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 30pOBOTO 00pa3a >KU3HHU, NTUArHOCTUKU, MPO(YUIAKTUKHA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

Hemoncmpayuu:

Ilopmpemur: T'. Mennens, T. Mopran, I'. ne ®pu3, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.I1. BaBuiog.

Tabauysr u cxemol: «MOHOTUOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHUYECKass OCHOBAY,
«3aKOH pacHIeIUICHHSI M €ro I[UTOTEHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMoaeicTBrEe ajuIeNbHBIX TEHOBY, «l eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W OJKUBOTHBIX», «Buapl wm3MeHunBocTHY», «MoaudukanuoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTaroHHas
M3MEHUYHUBOCTD.

Obopyoosanue: wMopaenu-anukanuu «MoHOTHOpHIHOE CKpenuBanuey, «HemonHoe
ToOMUHUpOBaHUEY, «/lurnbpumHoe ckpemuBaHuey, «llepekpéct XpoMocom», MHUKPOCKOI H



Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MOCEeBHOW.

Jlabopamopuvle u npakmuueckue padomaoi:

JlaboparopHas pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTUOPUIHOTO U JTUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MHKPOIPEIIapaTaxy.

JlaGopaTopHast pa6ota Ne 6. «/3yueHrne Moau(pUKAIIMOHHONW W3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlabopaTopnass pabora Ne 7. «AHanmM3 MyTauuid y Jpo30uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpaxkTrueckas padorta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH

Cenexkuusi Kak HayKa M MpoOIECcC. 3apoKICHUE CEJICKIUU U JoMecTukanus. Yuenue H.U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOr0OOpas3ws KyIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, ITAMM.

CoBpeMeHHBIE METOIBI CeNeKIUUA. MacCOBBI UM WHIMBUAYATbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KCcTephepa. bIN3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUAMHT.
Uucras nuHus. CKpenpBaHWEe YWCTBIX JMHHWNA. [erepo3uc, Wi THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTOopuaudr. OtnanéHHas ruOpuauzanmuss M e€ yCrlexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAO0B. JOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpaciab MPOM3BOACTBA. ['€HHash WHXKEHEpHs. ITanbl CO3JaHUSA
pexombunantHoit JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobrembl. MO -
TCHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

Hemoncmpayuu:

Topmpemur: H.W. BaBuinos, U.B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.

Tabnuysr u cxemvi: kapra «LIeHTPBI MPOUCXOXKIEHUS U MHOT000pa3usi KyIbTYypPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akagemuka M.D. HBanoBa», «llomummonausy, «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

Obopydosanue: MyIsSU TUIOJOB U KOPHEIUIOAOB AMKUX (POPM U KYyJIbTYpPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTECHUS.

Jlabopamopuvle u npakmuyeckue padomaoi:

Okckypeusi «OCHOBHBIE METOIbI M JOCTHIKEHHUS CEJeKIMU PACTeHHH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosrOHOHHAA OHMOJIOTUSA

[Ipennockuiku BO3HUKHOBEHHSI HBOJIOLMOHHOM TEOpHUH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHME YBOIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa HABOMIONMH. [lal€oOHTONOTHYECKHE: TIOCIIEIOBATEIFHOCTh  MOSIBIICHHS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHUCH, Tepexoanbie popMbl. buoreorpapudeckue: cxXoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M PA3NIUUYUs SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHbBIC, PYANMEHTApHBIC OpTaHBI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHH3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPTraHU3MOB.

OpomononHass teopuss Y. Jlapuna. Ilpeanochbliku BO3HMKHOBEHHUS JapBHUHU3MA.
JBwKymme Cuiabl DBOMIONKMKA BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPH



OTPaHUYEHHOCTH PECYpCoB, HeompelenéHHas HW3MEHUMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ OCHOBHbIE TTOJIOKEHUSI.

MuxkposBoronus. [lomynsanus kak eIMHULA BUAA U SBOJIIOLUY.

JBmwxynme cuibl (PpakTopbl) SBOMIONMKA BHIOB B MpHUpojae. MyTalMOHHBIN Mpolece H
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrectBeHHbI 0TOOp — HampaBisoommil ¢gaxtop 3Bomounu. PopMbel e€cTECTBEHHOTO
orbopa. IIpHCIIOCOONEHHOCTh  OPraHM3MOB  Kak  pe3yibTaT  dBOMIONUH.  [Ipumeps
npUcnoco0IeHni y opranu3MoB. ApoMop(O3bl U UAHOAJANTALUH.

Bun u BupgooOpasoBanue. Kputepum Buga. OcHOBHBIE (HOPMBI BHI000pa30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBosrorus. PopMbl 3BOTIONHMK: (pUIeTHYeCKas, AUBEPreHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxnenue OT  HECHelUaIu3UPOBAHHBIX IPEIKOB. [Tporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualius.
Hemoncmpayuu:

Iopmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkensb, @. Mromnep, A.H. CeBepiios.

Tabnuyst u cxemvi: «Pa3BuTHE oOpraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHHEY,
«EcrectBennsblii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue MnoOpojg
JKUBOTHBIX, «[Tomymsumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantaumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHuey, « IKOJIOTUYECKOE BHI000PA30BAHHEY.

Obopyodosanue: KOIIEKIUS HACEKOMBIX C Pa3JTUYHBIMHU THIIAMH OKPACKH, HA0Op IUIOI0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaduyeckas kapra Mupa, Koimekuus «DPoOpMbl COXPAaHHOCTH HCKOMAEeMBbIX
JKUBOTHBIX M PACTeHMI», MoJenb anmummkanusa «llepekpéct xpoMocomy», BIaXKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH Tela).

Jlabopamopnvie u npakmuueckue padomaoi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KHU3HU Ha 3emJie

JlonayuyHble NpeACTaBICHUS O 3apOXKIACHUM KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBbHOE  IOATBEPKICHUE
XUMHUYECKON 3BOMIONMKU. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBonmonua. opmMupoBaHre OCHOBHBIX TPYII KUBbIX OpraHU3MOB. Pa3BuTHE XU3HU Ha 3emiie
no spam u nepuojam. Karapxei. Apxeiickasg u npotepo3oiickas spsl. [laneo3oiickas spa u eé
NepUoAbl: KEeMOPHICKUI, OpIOBUKCKHUHA, CHUIYPHICKUH, JI€BOHCKUN, KaMEHHOYTOJIbHBIH,
MIEPMCKH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMAaTa M TEeO0JOTHYECKHUX MporieccoB. OCHOBHBIE ATambl 3BOJIOLIMHU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHuyecKoro Mupa Kak oTpakeHue 3Boitolud. OCHOBHBIE CUCTEMaTHUYECKUE
TPyHIbl OPTaHU3MOB.

OBojronusl 4ejoBeKa. AHTponoJiorus Kak Hayka. Pa3BuTue mpencraBieHMH O
MIPOUCXOXKICHUN YesloBeKa. MeTo bl M3yueHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE M10JIOKEHHUE YETIOBEKA.

JBuxymue cunbl  (dakTopbl) aHTpororeHesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
pedb.

OcCHOBHBIE CTAaJUU M BETBH 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTEKU, YeloBEK yMenbl,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, o0pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBILIME paChl: €BPOIEOUHAs (E€Bpa3uiicKasi), HErpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEJNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

Hemoncmpayuu:

Ilopmpemuir: ®@. Penu, JI. [Tactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabauywr u cxemwvl: «Bo3HnkHOBeHHnEe COJHEYHOHN cucTeMbl», «Pa3BuTHE OpraHU4ecKoro
mupa», «PacturenpHas kieTka», <« OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4yecKkoro mupay», «CpaBHEHHME aHATOMUYECKUX UYEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIO0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JIION», «UenoBeuecKre pachl».

Obopyoosanue: wmynsxku  «lIpoucxoxnenne uenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJunIa,
KoJuteKus «DOopMbl COXPAaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTEHHI.

Jlabopamopuvle u npakmuyeckue padomaoi:

[TpakTiueckas padora Ne 1. «/3yueHne uCKOMaeMbIX OCTATKOB PAaCTEHHI U KUBOTHBIX B
KOJUIEKLIUAX». ODKCKypcHusi «OBOJIIOLMS OpPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIA WIM KPaeBEJUECKUI My3€ll).

Tema 3. Opranu3mbl 4 OKpy:KaAas cpeaa

OKOJIOTHSl KaK Hayka. 3aJaud M pas3lelbl 3KOJIOTMH. MEeTOoabl SKOJOTHMUYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpraHMU3MOB:  BOJAHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckue (aktopsl. Kmaccudukamus skonorudeckux (GakTopoB: aOHOTHUYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (GakTOpbl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEpPHOIU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBHIO a0NOTHUECKUX (PaKTOpOB. buonornyeckue puTMsl.

buotnueckne  ¢daktopel. Bumel  OHOTHYECKMX  B3aUMOACWUCTBHIN:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKH nonyiasuud. OCHOBHBIE TIOKA3aTeNld MOIYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YUCJIIEHHOCTHU MONYJISALNU U €€ PETYIIsIIus.

Hemoncmpayuu:

Topmpemui: A. I'ym6onsar, K.®. Pynse, O. ['ekkers.



Tabauysr u cxemoi: kapra «lIpupomusie 30HbI 3eminy, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumn»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-Typenbskn», «llumessie memnm.

Jlabopamopusie u npakmuueckue padoomol:

Jlaboparopuas padora Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTCHHIA U3 Pa3HbIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbI

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl — OuOlLIeHO3a:  BHJIOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (dKocuctembl). llonaTne 00 sKkocucTeMe u OHOreolEeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHUM B 3KocucTeme. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelNM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pa3Butue. CyKkieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI O03Ep M peK. ODKOCHCTeMa XBONHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTembl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak QakTop ycTouyuBoCcTH dKOcUcTeM. CoxpaHeHHEe OHMOIOTUYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B.U. Bepuaackoro o Omocepe. ['panuripl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOc(heEpbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BemecTB U OMOr€OXMMHMUYECKHE LMKIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIIH.

UYenoseuecTBo B Omocdepe 3emiid. AHTPONOTEHHbIE U3MeHeHus B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHue NMpUpoabl U yenoBeuecTBa. CoxpaHeHne 0nopazHooOpa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

Hemoncmpayuu:

Iopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuysr u cxemol: «Ilumesble nenny», «bruoneHos3: cocraB u CTpykrypay, «lIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«JKOCHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCHUCTEMa XBOWHOro Jeca», «buoleHo3
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOi», «llouBa — BakHeilmmias
cocTapisitomas 6uochepnr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril 23ddhexT», «DakTopbl
PaMOaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprr», «KpyroBopor yriaepomga B OGuochepe»,
«KpyroBopot azora B Ipupoie».

O6opynoBanue: Moaenb-aniuinkanus « Tunuuxele 6MoLEeH03bI», repOapuil «PacTuTenbHbIe
cooOmiecTBa», Kosuiekuuu «buonenos», «BpeauTenn BaKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTYyp», TepOapuul M KOJUIEKIUU PAaCTEeHUH M >KUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHUECKUM TpyIam ojgHoro Buaa, Kpacuas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHseMbIX BHJIOB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE  PE3VJIIBTATbBI OCBOEHUsA IPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA



Cormacao ®I'OC COO ycraHaBmuBarOTCsA TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
00yJarIUMUCS TIPOrpaMM CPeAHEro 00Iero o0pa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS mpenmera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOydYeHHUIO OHONOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs PYKOBOICTBOBAThCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OuoNornYeckoro 00pa30BaHMs, HAJIMYUE DSKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIU U CTPOUTH KU3HECHHBIEC IIJIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mnpeamera «buonorus» I0CTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSl U CaMOPAa3BUTHS, Pa3BUTHUsI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOINOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannn, Ipupoie U OKPYKarollen cpee.

JImuHOCTHBIE PE3yNIbTaThl OCBOCHUSI yuyeOHOro npeamera «bronorusy» ITOJKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHue KU3HEHHOIO OMNbITa M OIBITa JEATEIBHOCTH B MPOILECCE peain3allud OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOyYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOI0 OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA H
IIPABOIOPSIKATOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEJBHOCTH MPH CO3/IaHUU Y4E€OHBIX
MPOEKTOB, pEIICHWH YYeOHBIX W TO3HABATENbHBIX 3aJ7a4, BBIOJHEHUH OHOJOTHYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTh  ONMpENENsATh COOCTBEHHYIO IO3UIMI0 [0 OTHOLIEHHIO K SBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYMUTBIBaTh B  CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIEHUAMH, KYIbTYPHBIMU IIEHHOCTSIMUA W COIIHAIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOMIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTH POCCUICKON TpakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Poauny, cBOM A3BIK U KyJbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIHEAMI0 M MaMATHUKAM [PHUPOJBI,
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIEHHUE M DPa3BUTHE
OMOJ0TUM, TOHUMAaHUS 3Ha4€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlIMI0 U MPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOAMTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

9CTETUYCCKOC OTHOIICHHUE K MHPY, BKIIO4Yasd 3CTCTHUKY 6I)ITa, HAay4YHOT'O M TEXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHUEC SMOIITMOHAJIBHOI'O BO3I[€I>1CTBI/I$[ JKUBOM npupoanl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIP&KEHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro BOCHUTAHHUA, (POPMHPOBAHUA  KYJIBTYPbl 310POBbA U
IMOLMOHAJIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHUE W pealu3alivs 3J10pOBOTro U Oe30macHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPAaBWI M HOPM, COATaHCUPOBAHHBIA PEXUM 3aHSATHH M OTIBIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

NOHMMaHWE LEHHOCTH TMpaBUJ HHIUBUAYAJBHOIO UM KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTb K aKTMBHOM JIEITETLHOCTH TEXHOJIOTNYECKON M COLIMAIbHON HaNpaBJIEHHOCTH,
CHOCOOHOCTD WHUIIMHUPOBATD, IJIaHUPOBATb n CaMOCTOATECIIbHO BBITTOJIHATH TAaKYIO
NesITebHOCTD;

WHTEpPEC K pazlInyHbIM chepaM TpodecCHOHATBHON NESITeIbHOCTH, YMEHHUE COBEpIIAThH
0CO3HaHHBII BHIOOP OyayIeit mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCe
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIBTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U IMyTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMble MPH M3yYCHUN OMOJIOTUW 3HAHWS M YMEHUS
IpU pEIIeHUH MpOoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHHEM (coOmroaeHne
IMMpaBUJI MOBCACHHA B IIPUPOAC, HAIMPABJIICHHBIX Ha COXPAHCHHUE PABHOBECHA B J3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HENpPUATUE AEHUCTBUM, NPUHOCALIMX BPEA OKPYXKAIOUIEH NPUPOJHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYME PA3BUTOrO DJKOJOTMYECKOrO MBIIIICHUS, 3KOJOTMYECKOW KyJIbTYPBI, OIIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOM KyJIbTYphl KaK CPEACTBA B3aUMOACHCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

[OHUMaHUe cHenu(UKY OMOJOrMM KaK HAayKH, OCO3HaHUS €€ poiau B (OPMHPOBAHUU
PalMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNHU LEIOCTHOTO MPECTAaBICHUS 00 OKpY)KatoeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTUM Ul COBPEMEHHOW IMBHJIM3ALMM: O0ECIeUCHUS
HOBOTO YPOBHS Pa3BUTHS MEIHMIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUHM OMOJIOIMUYECKUX 3HAHUN B LENSX MOBBILIEHUS 001Iei
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHVMMAHHUE CYIIHOCTH METOIOB IIO3HAHMs, MCIIONb3YEMBIX B ECTECTBCHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a W OOBACHEHHs SBICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOMIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BaTh OWMOJIOTMYECKHE 3HAHUS Ui pPELICHHS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEOBATEIBCKYIO ACSITEIHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEphIBHOMY O00Opa3oBaHUI0 M CcaMo00pa3oBaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS y4eOHOro mnpeamera «buosorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHaYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIE
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ecneunBaroIne
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHOW NPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBble jiornyeckue AeicTBUA:



CaMOCTOSITENIbHO (OPMYIHPOBATh M AKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHanIu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHIATHSIMH );

ONpeNeNATh LEeNU JesITeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUM HMX JOCTHXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE MOHATHUS Ul OOBSCHEHUS (AKTOB U SIBICHUH >KUBOU
PUPOIB;

CTPOUTH JIOTMYECKHE pacCyKIeHHs (MHAYKTUBHbBIC, JEIyKTHBHbBIC, 110 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA AJIS IIPEICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaxX, a TaKXKe MPOTUBOPEYUH pazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH peLICHUs IpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINUXCA MaTepHaIbHbIX
U HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATECIIBHOCTh, OLIEHUBATb COOTBETCTBUE pE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh U BBIOJHATH pabOTy B YCIOBUSX pEAbHOIO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

ba3oBble nccienoBarebckme 1eiCTBUA:

BJIaJI€Th HaBbIKAMU y4eOHO-HCCIIEZ0BATENbCKOM U NMPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METO/I0B
pelLIeHHs] IPAKTUYECKHUX 33a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pa3jUYHbIE BUIbI JIEATEIbHOCTH 110 IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO31aHUU YYEOHBIX U COIIMAJIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
HNOHATUSIMM U METOJIaMH; CTaBUTh U (POPMYIUPOBAaTh COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON
NeSITebHOCTH U )KU3HEHHBIX CUTYAIUIX;

BBISIBJISITH TIPUYMHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIU3UpOBaTh 3aJady, BBIIBUTATb
TUMoTe3y €€ pelleHHs, HaXOAWThb AapryMeHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHaAJIM3UPOBATh MOJIyYCHHBIE B XOJI€ PELLICHHS 33a]]aul Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh LEJICHAINIPABICHHbII MOUCK IEepeHoca CPEeICTB U CIOCOOOB JEWUCTBUSA B
npo¢eCCHOHATIBHYIO CPeay;

YMETb MEPEHOCHTh 3HAaHUS B  I[O3HABATEJIbHYI0O U  MPAKTUYECKyI0  00JacTu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE MJIEH, MpeajgaraTb OPUTHHAJIbHBIE MOAXOAbI M pEIIEHHs, CTaBUThH
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

Pabora ¢ nnopmanmeii:

OPUEHTUPOBATHCSA B PA3NMYHBIX HCTOYHUKAX HH(OpMalLUU (TeKcTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBApSIX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(MOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

bopMynupoBaTh 3ampochl U TMPUMEHSATh pPa3IUYHbIE METOJbI TpPU TOUCKE U OTOOpe
O6uonornyeckoit HHGoOpMaIK, HeOOXO0MMOMN JJIs BHITOJHEHUS y4eOHBIX 3a/1a4;



NPUOOpPETaTh OMBIT HUCIOJIH30BAaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAaHUS PA3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMpAaTh ONTUMANbHYIO (OpPMY NPEACTAaBICHUS OHOJOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOJOTHYECKON
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh U MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJIQJICTh HABBIKAMU pPACIO3HABAHWS W 3alUThl WHPOpPMAIUU, HHPOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO0uenne:

OCYIIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax jKU3HH, aKTHBHO Y4aCTBOBATH B JTUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI TpejlaraeMor 3aaadyd, YYUThIBAaTh MHTEPEChl U
COTJIACOBAHHOCTb MO3ULUI APYTUX YUACTHUKOB JTUAJIOTA UK TUCKYCCHH);

pacno3HaBaThb HeBEpOaJbHBbIE CpPEACTBA OOIIEHMS, MOHUMAaThb 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIOCOOaMM OOIIEHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMSI C MCIIOJIb30BAHMEM SI3bIKOBBIX
CPEJCTB.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYaTbHOU pabOTHI MpH
pemeHnu OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOECHCTBYSI TP pEIICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHCTBUU C y4E€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATENbHOCTH, OPTaHW30BBIBATH M KOOPIAUHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJaJla M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIMIA pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLEHUBATh WUJIEU C TMO3ULUUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B Pa3JIUYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1€ CTBUSA

Camoopranusauus:

UCIIONIb30BaTh OWMOJOTHYECKUE 3HAHUS JUIS BBISBICHHS MPOOIEM M WX peIIeHHs B
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU IIeNIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHONIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY>KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIBbHYIO NEATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MAESITENHbHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHUS MPOOJIEMBI ¢ YI€TOM MMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;



pacuIMpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE
OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

Croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHIA
Y MBICITUTEJIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH.

IIpunsiTue cedst u Apyrux:

IPUHUMATH ceOsl, TIOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

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

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbie pe3ynbraThl ocBoeHus mporpammsl COO mo 6uosnoruu Ha 0a30BOM ypOBHE
BKITIOYAIOT Crieru(uyuecKue sl yaeOHOoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbI
JESATEIbHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4€OHBIX
CUTyallusiX, a TaKkKe B pEaTbHBIX JXU3HEHHBIX CHUTYyallMsX, CBSA3aHHBIX ¢ Ouosioruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydyeOHoro mnpeamera «buonorus» B 10 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OHOJOIMM B CHUCTEME HAy4yHOTo 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COZAEp:KaHUE OMOJIOTMYECKUX TEPMHHOB M MOHSATHH: KU3Hb, KJIETKA,
opraHus3M, Merabosmu3M (OOMEH BEIIECTB U TPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jIaraTb OMOJIOTMYECKHE TeopuH (KJIETOYHas, XpPOMOCOMHas, MYTaI[MOHHas,
LEHTpajJbHas JI0rMa MOJIEKYJsipHOM Ouonorun), 3akonsl (I. Mennens, T. Moprana, H.U.
BaBuioBa) u ydueHus (0 LeHTpax MHOTrooOpa3usi ¥ MPOMCXOXKIEHUS KyIbTypHbIX pacteHuit H.U.
BaswuiioBa), onpenenars rpaHulibl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJIaMH HAay4YHOTO MO3HAHUS B OMOJIOTUHU: HAOJIIOJICHHE M OMHCAaHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH TMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yYMEHUE MPUMEHATh MOJYUYCHHbIE 3HAHMS A OOBSICHEHUs OMOJOTMYECKUX MPOLIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



IPaMOTHOTO TIOBEJICHUSI B OKPYXaolleil NPUPOAHON cpenae, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS TIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul pPalMOHAIBHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pellaTh 3JEMEHTapHble TI'€HETHMUYECKHE 3aJaud Ha MOHO- M JUTHOpuAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHMOPHUIHOTO CKPEUIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBINNOJIHATH JIA0OpATOpPHBIE U MpaKTUYECKUE paboThl, cOOM0AaTh IpaBWia MpPU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KpPUTHYECKH OLEHHBATh M WHTEPIPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmerHble pe3ynabTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» B 11 kiacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M pOJM OUOJOIMM B CHUCTEME HAy4yHOrO 3HAHUs
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Oouonornu, QyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA /ISl PEIICHUS KU3HEHHBIX 33/1a4; yMEHHE
pacKphIBaTh COAEp)KaHUE OMOJOIMUYECKHMX TEPMHMHOB M IMOHATHM: BUJ, MONYJSAUMs, TeHO(OoH,
OBOJIIONMS, JBIDKYIIUE CHIIBI ((DaKTOpBI) DBOJIOIHH, MPUCTIOCOOICHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, HKOJOTHYECKHEe (aKTOpbl, SKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTHI,
PEAYUEHTHI, ST MUTAaHUs, SKOJIOTHIeCKasl MUpaMuIa, OnoreoreHo3, ouocdepa;

yMEHUEe wu3jnararb OuoJoruyeckue Tteopuu (dBosounoHHas Teopuss Y. [lapBuHa,
CUHTETHYECKasi TEOPUsI IBOJIIOLIUN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibiiieBoro cxoactsa K.M.
bapa, uepenoBanus riaBHBIX HampaBieHud u myTei sBomonu A.H. CeBeprioBa, ydeHus o
ouocdepe B.U. Bepnaackoro), onpeaensiTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIaJIeTh METOJIaMH HAay4YHOI'O MO3HAHUS B OMOJIOTMHU: HAOJIOJCHUE M OMMCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACTATH CYIIECTBEHHBIC TIPU3HAKN CTPOEHUS OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B HYKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOTr€OXMMMYECKMX IIMKIIOB B
o6uocdepe;

yMEHUE MPUMEHATh MOJMYUYCHHbIE 3HAHMS A OOBSCHEHUs OMOJOTMYECKUX MPOLIECCOB U
SIBIICHHUM, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MIOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pPOBbSl OKPYXKAIOIIUX JIOJeH, COONIOAEHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTABIISATh CXEMBI IEpPEeHOCa
BEIIECTB U SHEPTUH B dKocUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH J1a0OpaTOpHbIe U NMPaKTHUECKUEe pabOThl, COONIONATh MpaBUiIa IMPH
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHUYECKH OIEHUBATh M HHTEPIPETHPOBATH HHPOPMAIMIO OHUOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTEepPHAIbI), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULHIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TMHCbMEHHBIE W YCTHbIE COOOLIEeHUs, 00001as
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HaumenoBanue [IporpammHoOe conep:xanue OcHoBHbIE BUJIbI JIEATEIIbHOCTH
n/m pazzenoB u TEM | OJIUY oOyJaromuxcs
y4eOHOro npeamera €CTB
0
qaco
B
1 Tema 1. Buosorus kak nayka 2
1 buonorus B buonorus kak Hayka. CBs3u OHOJIOTUU C PackpsiBaTh copep:kaHue TEPMUHOB U
A1 CHUCTEME HayK 00I111eCTBEHHBIMH, TEXHUYECKUMHU u JPYTUMU | TIOHSTHI: HAYYHOE MUPOBO33PEHUE, HAYIHAS
€CTeCTBEHHBIMU HaykamH, ¢uiocodpueii, penuruei, | KapTuiHa MUpa, HAYYHBIH METOJ, TUIOTEe3a,
ATUKOM, O3CTETUKOH W TmipaBoM. Ponb OHOJOTHHM B | TEOpPHs, METOIBI UCCIICIOBAHMSI.
(hopMUpOBaHUM COBPEMEHHOW HAYYHOW KapTUHBI MUpA. XapakTepu3oBatb ~ OWONOTHIO  Kak
Cucrema OMOJIOIrMYECKUX HAYK. HayKy, €€ MECTO U pOjb Cpeau JIpYyrux
emoncmpayuu: €CTECTBEHHbIX HayK. llepeuncnsate paznensl
Hopmpemer: Y. Jlapsun, I'. Mengens, H. K. | Omomorum B COOTBETCTBHE C OOBEKTaMU
Konsnos, k. Yorcon n @. Kpuk. U3Y4YCHHUS.
Tabnuybr u cxemvi: «MeToAbl MO3HAHUS KUBOU HaseiBaTh BAKHEUIINE  OTPaACIU
MIPUPOJIBI» OMOJIOTUYECKHUX 3HAHWM W 3aJa4d, CTOSIINE
niepes Ouomnoruent XXI B.
1 Metonbl TO3HaHUSA MeTtoapl TO3HAHUS KUBOU NMPUPOABI (HaOII0IeHNE, PackpsiBaTh copep:kaHue TEPMHUHOB U
2 YKUBOU TIPUPO/IBI OKCIIEPUMEHT, OIKMCAHWE, W3MEpPEHHe, KiIacCU(UKAIs, | MOHATUM:  HAYYHBIH  METOJ,  METOJbI
MOJIETTUPOBaHUE, CTATUCTHYECKast 00padOTKa JaHHBIX ). HCCIe0BaHUs.
Jemoncmpayuu: XapakTepru3oBaTh OCHOBHBIE METOJIbI
MO3HAHUS JKUBOW TPUPOJBL: HaOIIOIEHUE,
9KCIIEPUMEHT, ONMCAHNE, U3MEPEHUE,




Tabnuyot  u  cxemol:  «MeTOIBI
IMO3HAHUS

YKUBOU TIPUPOIBIY.

Jlabopamopuvie u npakmuuecKkue
pabomot:

[TpakTueckass  pabora  Ne 1.
«Mcnonp30BaHUEe  pa3IMYHBIX  METOJIOB

IPU U3YYECHUH OHOIOTUYECKUX 0OBEKTOBY

KJaccuukanus, MO/JIEJIUPOBaHUE,
cTaTucTHYecKast 00paboTKa JaHHBIX

Tema 2. Kusble
CHCTEMBbI " ux
opraHu3anusi

buonorunueckue
CHCTEMBI, IIPOLIECCHI U UX
M3y4EHHE

npeaMeT wu3ydeHus Ouonoruu. OTiIMYuEe >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OMocHCTEM M UX pazHooOpasue. YpOoBHH
OopraHu3anu OMOCHUCTEM: MOJIEKYJISIPHBIM, OpraHOMIHO-
KJICTOYHBIA, OPraHU3MEHHBIN, MOMYISIHUOHHO-BUI0BOM,
9KOCHUCTEMHBIH (OMO-TeOLEHOTHYECKUH ), OMOCEepHBIN.

Hayku, wu3ydaromme OHOCHCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alMH.

Jemoncmpayuu:

Tabnuyel u cxemol: «OCHOBHbIE PU3HAKU JKU3HU,
«YpOBHU

OpraHU3aIMH KUBOU TPUPOJIBI».

Mogaens monekyinsl JITHK

PackpsiBaTh conmepxkaHue TEPMUHOB U
HOHATHUIH: cucTema, GMojIoruyecKas CUCTeMa,
3JIEMEHTBI CHUCTEMBHI, CTPYKTypa
OuocucTeMbl, CBOWMCTBAa JKUBBIX CHCTEM,

OOMEH  BEIECTB, pPa3MHOXXEHHE,  POCT,
pa3BuUTHE, HACJIEACTBEHHOCTD,
U3MCEHYUBOCTD, pa?;[[pa)KI/IMOCTI),

9HEpPro3aBUCUMOCTb, YPOBHU OpTraHHU3aLUU
XKU3HU (OnocucTeM).

XapakTepu30BaTh MPUHIUITBL
OpraHu3alii ~ OMOCHUCTEM:  OTKPBITOCTH,
BBICOKAs YIOPAI0UYEHHOCTb, CAMOPETyJIALu,
HEPAPXUYHOCTb.

[Tepeuncnarsp YHHUBEpCaTbHBIC
CBOICTBA >KMBOTO: €IMHCTBO XHUMHYECKOTO
cocTasna, pa3apaKuMOCTh, IBIUKEHUE,
TOMEeOCTa3, POCT U pa3BUTHE,

DBOJIIOIIHS (mpucnocobneHue K
M3MCHSIFOIIIMMCS YCITOBHSM).

[IpuBomuTe  mpuUMeEpsl  OHOCHCTEM

pPa3HOTO YpPOBHSI OpraHW3allii U CPaBHUBATH
MPOSIBJICHUSI CBOMCTB KWBOTO Ha pa3HbIX




ypoBHSIX.  XapakTepu3oBaTh  OCHOBHBIE
MPOIECChl, MPOTEKAIOUIMNEe B OHOCHCTEMAX:
oOMEH BeIIeCTB W NpEeBpallleHue 3SHEPruH,

CaMOBOCIIPOU3BEJICHNUE, caMoperyJisius,
pasBUTHE.
Cobnromate  mpaBwiia  OEpeKHOTO

OTHOIICHHS K KUBOU IIpupoaec

Tema 3. XuMH4ecK
XuMHUYIeCcKHit
cocTaB KkieTku. Boja u

MHHEPAIBHBIE COJIA

(Uil COdTaB U CfPREMRENUECTKAOCTAB  KJICTKA.  XUMUYECKHE
AJIEMEHTBI: MaKpO3JIEMEHThl, MHUKpO3J1eMeHThl. Boga u
| MUHEpanbHbIE  BEIECTBA. OyHKIUM  BOABI U
MUHEpaJbHBIX BewecTB B  kierke. [loanep:kanue
OCMOTHYECKOro OanaHca.
Jemoncmpayuu:
Luazpammeor: «Pacnpenencnue XUMHYECKUX
3JIEMEHTOB B HEXHBOM mpupone», «Pacnpenenenue
XUMHUYECKUX

3JIEMEHTOB B )KUBOH IIPUPOAEH.
Tabnuyvr u cxemwr: «llepuoguueckas Tabiauua
XUMHUYECKHX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbl BOIBI»

PackpeiBaTh conepskaHuE TEPMHUHOB U
MTOHSITHIA: 3JIEMEHTBI-OMOTEHBI,
MaKpOd3JIEMEHTHI, MHUKPODJIEMEHTBI;
MUHEpaJIbHbIE BELIECTBAa, MOJIEKYJa BOJIbI
KaK JUIIOJIb, BOZOPOJHBIE CBSI3H;
ruApoQuIIbHbIE U THIPO(YOOHBIE BEIIECTBA.

Jloka3plBaTh €QMHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJHO U3 CBOMCTB KUBOTIO.

PacripeniensiTe XMMHUUYECKUE DIIEMEHTHI
10 TpyNnam B 3aBUCUMOCTH

oT KOJIMYCCTBCHHOI'O
IpeaACTaBUTCIILCTBA B OpTraHHu3MCE;
XapaKTCPU30BaATh POJIb OTACIBHBIX
9JICMCHTOB.

BeIsSBAATE CBS3B MCXKAY COCTaBOM,

CTPOCHUEM MOJICKYJIBI XUMHYECKOIO




COCOIUHEHUS U €T0 (byHKI_II/IHMI/I B KJICTKEC

benku. CoctraB wu
CTpPOCHHE OEITKOB

benku. Cocras U CTPOEHHE OEeJKOB.
AMHHOKHCIIOTBI — MOHOMeEphI OenkoB. Hezamenumsle u
3aMEHHUMBbIE AMUHOKUCIOTHl. AMUHOKHUCIIOTHBIA COCTaB.
YpOoBHH CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (II€pBHUYHAs,
BTOPUYHAS, TPETHYHAss M YETBEPTHYHAS CTPYKTYpa).
XuMuyeckue  cBoiicTBa  OenkoB.  buonoruueckue
¢ynkuuu 6enkoB. Jemoncmpayuu:

Tabnuyel u cxemvi: «CTpOeHUE MOJIEKYJIBI OEIIKaY.

PackpbiBaTh cojepkaHUE TEPMUHOB U
NOHATHI: O€JKH, TOJMMEPhl, MOHOMEpHI,
AMUHOKUCIIOTHI, e THTHAS CBSI3b,
TIOJIMIICTITHI, ICHATYPAIIHSI.

XapakTepu3oBaTh O€NKM Kak Kiacce
OpTraHUYeCKUX COCIMHEHUIA,
KJIacCCU(PUIIUPOBATh HMX 1O  CTPOCHHIO
(rnoGynsipuble U GUOPUILIApHBIE OCNKH),

Obopyoosanue: CBETOBOM MHUKPOCKOII, | IEPEUUCIIATh M XapaKTepH30BaTh (PYHKIUH
MHUKpPOIIpenapaTsl 0eJIKOB
DepMeHTHI — @®epMeHTbl — OHOJIOTMYECKHE  KaTaJlu3aTophl. PackpeiBaTh conep:kaHu€ TEPMHUHOB U
Ouosornyeckue Crpoenue ¢depmeHTa: akTHBHBIM LIEHTp, CyOcCTpaTHas | MOHATUI: (EepMEHThl, AKTUBHBIA LIEHTP,
KaTaJIu3aTophl cneuupuynocts. Kodepmentsl. Burtamuubpl. OTnuums | cyOcTpaTHas crienn(pUIHOCTb, KOPEPMEHTHI,
(epMEeHTOB OT HEOPraHMYECKUX KaTaJIn3aToOpOB OENKU-aKTUBATOPBI U OCNKU-UHTUOUTOPHI.
emoncmpayuu: VYka3pBaTh OTIAMYUS (PEPMEHTOB OT
Tabnuyet u cxemvi: «CTpoeHue hepMeHTa». HEOpraHMYECKUX KaTaJlu3aTOpPOB
Obopyoosanue: 000pyIOBaHHUE ISl TPOBEACHUS OOBsicHATH  pONb  (EPMEHTOB B
HaOJI0ACHNH, U3MEPEHUH, SKCTIEPUMEHTOB. (YHKIIMOHMPOBAHUU  JKUBBIX CHUCTEM, B
Jlabopamopnuvie u npakmuyueckue padomoi: MPOMBIIUICHHOCTH, B MEIUIMHE, B
JlaGopatopnass  pabora Ne 1.  «M3yueHue | moBceHEBHON )KU3HU YETIOBEKA
KaTAIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha TMpuMepe
aMMJIa3bl WM KaTaasbl)»
YrieBoasl. VYraeBoasl: MOHOcaxapuipl (TiIIOKo3a, pubo3a u PackpbIBaTh cojiepKaHuE TEPMUHOB U
Jlunu e ne3okcupu0o03a), aucaxapuabl (caxaposa, JaKT03a) U | MOHATHMA: YTIEBOBI, MOHOCaXapHu/Ibl,
nonucaxapuabpl  (Kpaxmaj, TJIMKOIeH, LeJUII0NI03a). | JUcaxapuibl,  IOJUcaxapuibl,  IJIIOK03a,
buonoruueckue GyHKIIMN YrII€BOJOB. pubo3a, nezokcupubo3a, caxaposa, JaKTo3a,
JIvnuapr: TPUTIIULEPUIBI, ¢dochonunuapl, | ManbTO3a, HEJUIIOI03a (KIETUaTKa), KpaxMal,
crepounbl.  ['mapodunbHO-rHAPOPOOHBIE  CBOWCTBA. | INIMKOTEH; JIMMUABI, TPUTIIMLEPHUABI (FKUPBI,

buonorudeckue GyHKIUN JTUTHIOB.
CpaBHEHHE YTTIEBOJOB, OEITKOB W JIMMHJIOB Kak
HCTOYHUKOB SHCPIUH.

Macia), (ochonunuabl, CTEPOUIBL.
XapakTepu30BaTh YIICBOIBI, JHITHIBI
KaK KJIACC OPTraHUYECKHX COCAMHEHU.




Jemoncmpayuu:

Tabauywl u cxemwvl: «YTIACBOABDY, «JIUIUIBIY.

Obopyoosarnue: 000pyI0BaHNE

JUISE  TIPOBEJCHUS  HAOJIOJACHUN,
IKCTICPUMEHTOB

U3MEPECHUH,

Knaccuduuupoars  yriaeBoabl U
JIMTIN A BI 10 CTPOCHUIO, MEPCUUCIIATH
GYHKIMH YTIICBOOB H JIMITHIOB.

CxemaTtnueckun n300pakaTh CTPOCHHUE
MOJIEKYJT YTJICBOIOB, JIUITUIOB

HyxknennoBbie
KUCJIOThL. AT®

Hykneunosbie  kucinotrel: JIHK uw  PHK.
Hykneotuasl — MOHOMEpPHI HYKJIEHHOBBIX  KHCJOT.
Crtpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkuuu PHK.
AT®: ctpoenue v PyHKIUU.

Hemoncmpayuu:

Hopmpemuor: JIx. Yorcon, @. Kpuk, M. Yunkusc,
P. ®pauknuH.

Tabnuywl u cxemvi:

«Hykneunossie kucnotel; JIHK», «buocunres
oenka», «Ctpoenue mosuekysbl ATDy.

Obopyoosanue: CBETOBOMU
MUKpOIpenaparsl

MHKPOCKOII,

PackpeiBaTh conep:kaHuE TEPMUHOB U
MOHATHI: JIe30KCUPHOOHYKIIEHHOBAS
kucnorta ([JHK), pubonykienHoBas KUcioTa
(PHK), Hyksi€eoTH 1, NOJMHYKJIEOTHIHAS LIETIb
(MOIMHYKIIEOTUNT), KOMIUIEMEHTapPHOCTb,
¢ynkuun  JIHK (xpanenme wu mepemaya
HacieacTBeHHoW uHbopmaruu); Buasl PHK
(uHpOpMaMOHHAas, TpPaHCIIOPTHAs,
pubocoMabHas); afgeHo3uHTpudochar
(AT®), makposprudeckast CBs3b.

XapakTepu3nupoBaThb HYKJICHHOBBIE
KHCJIOTBl KaK XWMHYECKHE COCIUHEHHS |
HOCHUTEIU HACJIEeCTBEHHON NH(pOpMAILIUH.

OtmeuaTh  OCOOEHHOCTH  CTPOEHUs
MoJiekya HykienHoBbIx kuciot (JAHK, PHK)
u ATO.

Cxemaruyecku M300pakaTh CTPOCHHE
HYKJICOTHUZOB,  MOJIEKYNl  HYKJICHHOBBIX
kucior, AT®

Uctopus u MeTobl
U3Y4EHUS KIIETKH.
Kiterounas reopus

[uronorus — Hayka o kierke. Knerounas teopus —
npuMep B3auMoJIeHCTBUA uaed M (PakTOB B HayyHOM
ITO3HAHHH.

PackpsiBaTh conepxkaHue TEPMUHOB M
MOHATUH: KJIETKA, LUTOJOTUS; PACKPHIBATH
coZIepKaHUE MOJ0KEHUN KIETOUHOU TEOPHUH.

Meroasl U3y4eHus KIETKH. [lepeunciATb ¥ XapakTepU30BaTh

Hemoncmpayuu: OCHOBHBIE  METOJbl HM3YYEHHs]  KIETKHU:

Ilopmpempi: (IpUrOTOBJIEHUE CPE3OB,

A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, K. OKpalllUBaHUE, MMKPOCKOIIMPOBAHUE,
bap, P. Bupxos. LHEHTPU(YTUPOBAHUE, KyJIbTUBUPOBAHUE




Obopyoosanue: CBETOBOM MHKPOCKOIIL,
MUKpOTIpENapaTbl  pPaCTUTENBHBIX,  KHBOTHBIX U
OaKTepHaTbHBIX KJICTOK; PUCYHKH c

MUKpO(hOTOrpagusiMi KIIETOK, IMOJIy4YEHHBIE C TOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIIA

KJIETOK U TKAHEH )

Knerka KaK Knerka kak nenoctHas sxuBas cucrema. OOmue PackpsiBaTh conxepkaHue TEPMUHOB U
LEJIOCTHAs KUBas NPU3HAKM KJIETOK: 3aMKHyTas Hapy)XHas MeMOpaHa, | IOHSITHH: KIIETKH (aykapuotuyeckas,
cucrema mousiekynbl JIHK kak renernueckuil ammapar, cucreMa | IpOKapuoOTHYEcKas), Ij1a3MaTu4ecKas

cuHte3a Oenka. Tumel KJIETOK: »yKapuoTHuYecKas u | MeMOpaHa (IUIa3mMajeMma), TJIMKOKAJIUKC,
MIPOKapUOTHYECKAsI. OcoOenHoctu CTPOEHHS | TPAHCIIOPT BEIIECTB (maccuBHBIN,
IIPOKAPUOTHYECKOM KIIETKH. aKTUBHBIN), SHIOLUTO3 (parouuTos,
Kiterounas CTEHKa OaKTepHid. CrtpoeHue | MUHOLMTO3), PK30LUTO3, KJIETOYHAsl CTEHKA,
JyKapuoTH4ecKOM  KieTKM.  OCHOBHBIE ~ OTJIMYUSA | HYKJICOUJ.
pacTUTENbHOM, JKMBOTHOM M  TpUOHONM  KIIETKH. CpaBHuBarh MEXIY co0oii
IloBEpXHOCTHBIE CTPYKTYpBl — KIJIETOYHAas CTEHKA, | )yKapUOTHYECKHME M  IPOKAPUOTUYECKUE
TIIMKOKAIMKC, X (yHKnuu. [Imazmarnyeckas MeMOpaHa, | KJIETKH; OTMEYaTh CXOACTBO M pPa3iuuus B
ee CBOMcTBa M (DYHKIUH. CTPOGHUHU KJIETOK OakTepuil, >KUBOTHBIX,
emoncmpayuu: pacTeHuii u rpudboB
Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBann, M.
[neitnen, K. bap, P. Bupxos.
Tabnuyer u cxemoi: «CTpOCHHE 3YKapUOTUYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KieTku», «CTpoeHue
pacTUTENbHON KIETKN», «CTpOeHHE NMPOKAPHOTHYECKON
KIJIETKI».
Obopyodosanue: CBETOBOM MHUKPOCKOTI,
MHUKpOTNpEenapaTrbl  pacTUTENbHBIX,  KUBOTHBIX U
OaKTepHATIbHBIX KJIETOK

Crpoenue Huronnasma u ee opranouasl. OnHOMeMOpaHHbIE PackpsiBaTh conepxaHue TEPMUHOB H
9YKapuOTHUYECKOMN opra"ouas! kietku: JIIC, anmapat I'osbKH, JIU30COMBI. | TOHITHMA: LUTOIIJIa3Ma, OpraHOUBbI,
KJIETKU [TomyaBTOHOMHBIE OpraHOUIBI KJICTKWA: MHUTOXOHApHWH, | dHIoIUIazMatuyeckas cetb (DIIC), ammapar

miactuapl. [IporcxoxxaeHne MUTOXOHApUM M miacTui. | ['ompmku, JIN30COMBI, BaKyoJlb,
Buner mmactun. HememOpaHHble OpraHouibl KJIETKU: | MUTOXOHJAPUH, IUIACTHABI  (XJIOPOILIACTHI,
pUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIHN,PECHUYKH, | XPOMOIUIACTHI, JICHKOIJIACTHI), PUOOCOMBI,




KryTuKd. OyHKINN OpraHouIO0B KIETKU. BKirtoueHus.
SAnpo — perynasTopHbIi LEHTp kieTku. CTpoeHue

sapa: sjaepHas o000J04Ka, KapuoIlula3Ma, XpOMAaTHH,
SIPBILIKO.
XpomocoMbl. TpaHCIIOPT BEIIECTB B KIIETKE.
Jemoncmpayuu:

Ilopmpemu1: A. Jleenryk, P. I'yk, T. llIBann, M.
[neitnen, K. bap, P. Bupxos.

Tabnuywvr u cxemwvr: «CTpoeHHE SYKAPHUOTUUYECKOU
KIeTKW», «CTpoeHHe MKUBOTHOM KieTku», «CTpoeHue
pacTuTenbHON KieTKu», «CTpOE€HHE NPOKapHOTUYECKOU
KJIETKWY,

«Ctpoenune  sgpa  kiueTku».  ObopyodosaHue:
CBETOBON MUKPOCKOII, MUKPOIIPENapaThl paCTUTENbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuyueckue padomoi:

JIaGoparopHnas pabota Ne 2. «M3yueHue ctpoeHus
KJIETOK pAacTeHHUH, JKUBOTHBIX U  OakTepuil 1OJ
MHUKpPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax M HX
ONMCAaHUE»

MHUKpPOTPYOOUKH, KJICTOYHBIN LEHTP
(uentpocoma), PECHUUKH, KTYTHKH,
BKJIIIOYEHUS, AApO, sjepHas  000J0ukKa,
KapuoIuiasMma, XpOMATHH, SAIPBIIIKO,
XPOMOCOMBI.

OnuceiBath CTPOCHHUE

9yKapUOTHYECKON KJIETKH MO U300payeHUSIM
U Ha MHUKpOIIpenaparax; KIacCU(PHUINPOBATH

OpTaHOUIbI

B 3aBHCHMOCTH OT OCOOEHHOCTEH HX
CTPOCHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHBbIE, HEMEeMOpaHHBIE);

OIUCHIBATh (PYHKIIMU KaXXIOTO OPraHOHJa B
KJIETKE.

XapakTepu30BaTh KJIETOYHOE PO Kak
MECTO XpaHeHHs, Tepenadn (yABOCHHUE
XpOMOCOM) W peanu3aiuu (TPaHCKPUIILIN)
HaCJIEICTBEHHON NH(OpMAaLIUY KIIETKH.

[epeuncastsb u OIUCHIBATh
KOMIIOHEHTHI sIJIpa U UX QYHKIUH;

CxemaTnuHO U300pakaTb CTPOCHHUE
pacTUTENIBHOM W JKABOTHOM  KJIETKW.
OOBSCHATD Ouonornueckoe 3HA4YEHUE

TPaHCIIOPTA BEIICCTB B KJICTKC

4

Tema 4.
KuzneneaTeaIbHOCTH
KJIETKH

Oomen
BEILIECTB.
IInacTuueckuit
oomen. dortocuHTE3.
XeMOoCHHTE3

OOMeH BemecTB, WIK METa00IM3M. ACCHUMUIISINA
(TutacTuueckuit 00MeH) u TUCCUMMIISIINS
(oHepreTHyeckHii 0OMeH) — 1BE€ CTOPOHBI €JMHOTO

nporecca Mmetabonusma. Posib 3aKk0OHOB cOXpaHEHUS
BEIIECTBA M SHEPrUM B MOHMMaHUM MeTabonu3Ma. Tumsl
oOMeHa BelecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Pob
(epMeHTOB B OOMEHE BEIECTB U MPEBPALLCHUH YHEPTUN
B kierke. PortocuHTe3. CBeroBas M TeMHOBas (ha3bl
¢orocuntesa. Peakmyu Qotocunreza. DddexTuBHOCTH

PackpeiBats conepkaHue TEPMUHOB U
MOHATHN: OOMEH BEIIECTB W IIPEBpAICHHE

sHepruu  (MeTaboNU3M),  ACCHUMUJISALNA,
IUTACTUYECKHI OOMEH,
tbochopunupoBanue, MEPEHOCUUK

MIPOTOHOB, XEMOCHHTE3.
OnwuceiBath (HOTOCHHTE3, TMPOLECCHI,
MIPOTEKAIOIIEe B CBETOBOM U TEMHOBOH (a3ze.
BrisaBagaTe MPUIUHHO-CJICACTBCHHBIC




¢dotocunTe3a. 3HaueHue (QOTOCHHTE3a Ui >KU3HM Ha
3emse. BnusHue ycinoBuil cpenbl Ha (POTOCHMHTE3 H
CHOCOObI  TMOBBIINIEHHS  €r0  MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UpYIoIue OaKTepHH.
3HaueHue XEMOCUHTE3a JUIsl )KU3HU Ha 3eMII€.

Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywvl u cxemwvi: «XyoporiacT», «POTOCUHTE3Y

CBSI3M MEXAY IOIJIOLEHUEM COJHEYHOH
SHEPIrUU XJIOPOPHUIUIOM U CHHTE30M MOJIEKYJI
ATO.

CpaBHUBaTh  UCXOAHBIE  BEIIECTBA,
KOHEYHbIE MTPOAYKTHI M YCIOBUS MPOTEKAHUS
peakiuii CBETOBOM W TEMHOBOH  (a3bl
(dboTocuHTE3A;

CpaBHUBaThH
XEMOCHHTE3.

OnenuBate 3Ha4YeHUE (OTOCHHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emiie

dbotocuHTE3 u

DHepPreTUYecKuit
oOMeH

DHepreTuyecknii oOMeH B KieTke. PacmieruieHue
BEIIECTB, BBIACICHUE U AaKKyMYJIUPOBAaHHE HSHEPrUU B
KJIETKE. OTallbl 3Hepreruyeckoro obmeHa. [nmkomnus.
Bbpoxenue u ero Bubl

Kucnoponnoe  okucieHue, WIA  KJIETOYHOE
JbIXaHUE. OxkucnutensHoe (bochopunrpoBanue.
D hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Hemoncmpayuu:

Tabauyvr  u  cxemsl: «Tumel  TUTaHUY,

«Metaboau3zmy», «MUTOXOHAPUS», «IHEPTeTUUYECKUN
oOmen»

PackpsiBaTh cozep:kaHue TEPMUHOB U
MOHSITUNA: SHEPreTUYECKUI 0OMEH, TTTUKOJIN3,
MOJIOYHOKHCIIOE  OpOXKeHHe,  CHHPTOBOE
OpokeHue, OHOJOTMYECKOE  OKHCIICHHE,
KJIETOYHOE JbIXaHUE,

TUCCUMMIIALUS, (PEPMEHT.

Xapaktepu3oBaTh OOMEH BEIIECTB H
npeBpalieHre SHepruu (MeTabonus3M) Kak
OJIHO UX CBOICTB JKUBOTO.

[epeuncastsb 0COOEHHOCTH
IJIACTUYECKOTO M SHEPTeTUYECKOro 0OMeHa B
KJIETKE; YCTaHABIIMBATh B3aWMOCBSI3b MEXIY
HUMU.

Paznuyate TUNBI OOMEHa BEIIECTB B
KJIETKE: aBTOTPO(HBINA U reTepOTPOHBII.

OnwuceiBaTh 3Tambl JHEPreTUYECKOTO
oOMeHa (IOArOTOBUTENBHBIH,
OECKUCIIOPOAHBIH, KHCTIOPOJTHBIH ) U
CpPaBHMBATh UX MEXIY COOOIl.

XapakTepru30oBaTh PEAKIUU TITUKOJIN3A,
OpOKEHHsI, KIIETOYHOTO JIBIXaHHS;, BBISBISTH
PUYNHHO-CIICICTBEHHbIE  CBSI3U  MEXAY




TJIMKOJIM30M,  KIETOYHBIM  JIbIXaHHEM U
cuHTe30M Mosiekya ATO.
CpaBHHMBaTH 3¢ HEeKTUBHOCTH

GCCKI/ICHOPOHHOI‘O H KUCJIOPOJHOI'O 3TAIlOB

Buocunres Oenka

I'eneTnueckasa
T€HETHUECKOU

Peaknun MartpuyHOro CHUHTE3A.
uapopmanus wu JHK. Peammsanus
nH(pOpMAaIINU B KIIETKE.

I'enetnueckuii ko u ero cBorcTBa. TpaHCKPUIILIUS
— marpuusblii cuHTe3 PHK. Tpancnsuus — Ouocunres
Oenka. Jransl TpaHcasauu. KogupoBanue aMMHOKHCTIOT.
Poins pubocom B OGuocuHTE3E OenKa.

Hemoncmpayuu:

Ilopmpemur: H.K. Konb1os.

Tabnuysr u cxemvi: «Ctpoenue JIHK», «Ctpoenue
u  (QyHKIMOHUpOBaHHWE TeHay, «CuHTEe3  Oenkay,
«Penmukanus [JJHKy, «'eHeTHdecKuii Koa».

Obopyoosanue: MOAEIN- aNTUIMKAIIUN «Y IBOCHUE
JHK u Tpanckpunuus», «bnocunres o6emka»

PackpsbiBath comepxaHue TEPMUHOB U
TTOHATHH: I'cH, TeHEeTHYSCKHI KOJI,
MaTpUYHBINA CHHTE3, TPAHCKPUIILIUS,
TPaHCIISIUSA, KOAOH, aHTUKOJIOH,

pubocoma, LEHTpaJIbHAas
MOJIEKYJISIpHAsi OMOJIOTHSI.

Ornpenenarb CBOMCTBA T€HETHUYECKOTO
KOJIa (TpHUILIIETHOCTb, OJIHO3HAYHOCTb,
BBIPOXKICHHOCTb, YHUBEPCAIBHOCTb,
HEIEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).

OnuceiBaTh STaIlbl peanu3anuu
HACJIeJICTBEHHON WH(OpMAIIUHU B KIIETKE.

CpaBHHMBaTh peakIMd  MaTPUYHOTO
cunte3a monekyn PHK u Genka B kietke

JlorMa,

Hexiierounsie
(bOpMBI )KU3HU — BUPYCHI

Hexnerounsle ¢opmbl KHU3HU — BUpYCHl. McTopus
otkpeiTust BupycoB ([I. U. NBanoBckuii). OcoGeHHOCTH
CTPOEHUS U XU3HEHHOTO IMKJIa BUpycoB. bakTepuodarmu.
bonesnu pactenmii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC
BUpycamu. Bupyc nmmyHnozaedunuta genosexka (BUY) —

Bo3Oynutens  CIIWJla. OOGpatHas  TpaHCKpUILHUA,

peBeprasa u UHTErpasa. [Ipodunaktuka

pacrnpocTpaHeHHUs! BUPYCHBIX 3a00I€BaHUM.
Jemoncmpayuu:

Ilopmpemeur.: 1. 1. IBaHOBCKHIA.

Tabnuyer u cxemwl: «Bupyce», «baktepuodaru»;
«Ctpoenne u ku3HeHHbIM wnukin Bupyca CIIN/a,
O6akteprodaray.

PackpeiBaTh conep:kaHue TEPMHHOB H
MOHATUM: BUPYC, BHUPYCOJOTHS, KallCum,
O6akteprodar, BHpPyC HMMYyHoAeduIUTa
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.

XapakTepu3oBaTh BHUPYCHI Kak
HEKJIETOYHYI0 (OpMy KHU3HU; OCOOEHHOCTH
CTPOEHMS U JKUZHEJEATEIbHOCTH BUPYCOB.

OrnurceIBaTh )KM3HEHHBIN IUKJI BUPYCOB
UMMYHOJIe(HUIIMTAa YEJOBEKa; pa3iuyaTh Ha
pucynkax BTM ((Bupyc TabayHON MO3auKH),
6akrepuodar, BUY.

OO6oCcHOBBIBaTh U COOJIIOJIaTH  MEpPbI
NpOQUIAKTUKN PACIIPOCTPAHEHHS BHPYCHBIX




Obopyoosanue:  monens  ctpykrypel  JIHK;
MarHuTHas MOJIeTb-anTuinKanus «CTpOeHUE KICTKI

3a00s1eBaHul (pecnupaTOpHBIE, KEIYI0YHO-
KHIIEYHbIE, KiemeBoi sHuedamur, BUY-
UHEKITHSA)

Tema 5.
Pazmuoskenue ) |
HHAUBHUAYAJbHOE

pa3BUTHE OPTaHU3MOB
JKU3HEHHBIN IIMKI

KJIETKH.
KJIETKU. MUTO3

Jlenenue

KneToyHpl¥ LUK, WIM XKHU3HCHHBIM LMK KJICTKH.
HNutepdaza um wmuto3. Ilpomeccel, mnporekaromme B
unTepdase. Perumkanus — peakius MaTpUIHOTO CUHTE3a
JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIH Habop —
KapuoTuIll. JIUIIOWAHBIA U TalZIOWIHBIA XPOMOCOMHBIE
HaOopbl.  Xpomatuabl.  LluTONOrMYeckue - OCHOBBI
Pa3MHOXEHHUS u WHIUBUTyaJIbHOTO pa3BUTHUA
opranu3moB. Jlenenue kieTku — MuTo3. CTaagun MHUTO3A.

| IIponieccel, TpOUCXOASIIAE HA PA3HBIX CTAAMIX MHUTO3a.

buonornueckuit cmbicn  murtosa. [Iporpammupyemas
ruOeIb KJIETKU — arornTo3.

Hemoncmpayuu:

Tabauyvr u  cxemvl:  «KJICTOUHBIH LMK,
«Pemmukanna  JIHK»,  «CTpoeHne  XpOMOCOMBIY,

«MuTo3»; MarHuTHas Mojenb-antuInKanus «Jlenenue
KiaeTku»; moaens JHK.

Obopyoosanue: CBETOBOM MHUKPOCKOII u
Mukponpenapar «KapuokuHe3 B KIETKax KOpeIIKa
JTyKa.

Jlabopamopuvie u npaxmuueckue padomul:

JlabopaTtopHnas pabota Ne 3. «HabGmronenue Mutosa
B KJETKax KOHYMKA KOpellKa JIyka Ha TOTOBBIX
MHUKpOTIpernapaTax»

PackpsiBath comepxaHue TEPMUHOB U
NOHSTUN: KIJIETOYHBIM 1MKI, uHTep(dasa,
penyIuidKanusi, XpoMOCOMa,  KapUOTHII,
TarjoOuHbIN, JUIIOMAHBIA XPOMOCOMHBIN
HaboOp, XpOMaTHIBI; MHTO3 €ro CTaJuu:
npodasa, metadasa, anadasza, Tenodasa.

OnuchIBaTh KM3HEHHBIN LUK KIIETKU;
NEPEeUYUCIIATh U XapaKTepPU30BaTh IMEPHOIBI
KJIETOYHOTO IIMKJIA, CPaBHUBATh UX MEXKIY
COO0OIA.

OnuceiBaTh  CTpOEHHUE
KapuOTUIIOB ~ OpPraHH3MOB,
XPOMOCOMHBIE HAOOPBI KIIETOK.

CpaBHMBATh CTaAUU MUTO3A.

Paznuuare Ha MUKpoTpenapaTax

Y PUCYHKaX CTaJIM{ MUTO3a.

PackpbiBaTh OMOJIOTMYECKUIT  CMBICI
MHUTO3a

XpoOMOCOM,
CpaBHMBATH

Dopmbl @opMBl pa3MHOXKEHHS OPTraHU3MOB: Oecroiioe u PackpsiBaTh copepxaHue TEPMUHOB
Pa3MHOKEHUS mosoBoe. Bwuapl 0ecnosioro pa3MHOXEHUS: JIeJICHUE | MOHATUA: pPAa3MHOKEHHE, KJIOH, TIOJOBBIC
OpraHU3MOB HaJABOC M IIOYKOBAaHHE OJHO- M MHOI'OKIECTOYHBIX, | KICTKHU (rameTsr), SIIIEKIIETKA,

cropooOpaszoBaHue, BETeTaTUBHOE pPa3MHOKEHHE. | CTIEPMATO30Ul, 3Wr0Ta, JEJEHHWE HaJBOE,
HckyccTBEeHHOE  KJIOHUPOBAaHWE  OPraHU3MOB,  €ro | MOYKOBAaHME, CHOPYJSIUs, (parMeHTaIus,
3HAYCHUE JIJIS CETICKITHH. BET€TaTUBHOE  Pa3MHOXKEHHE, CEMEHHOE

[TonoBoe  pa3MHOXEHHE, €ro OTJIMYMS  OT | pa3MHOXKEHHE, OIIBLIICHHE, JIBOIIHOE




6ecroJioro.

Jemoncmpayuu:

Tabnuyer u  cxemwr: «DOPMBI  Pa3MHOXKEHUSA
OpraHu3MoOBY», «JIBOMHOE OIUIOJOTBOPEHHUE Yy LIBETKOBBIX
pacTeHu», «Jlenenne KJIETKH OaKkTepun»,
«BereratuBHOE pa3MHOXKEHHE pacTeHUi», «CTpoeHue
IIOJIOBBIX KJIETOK»

OILJIOJIOTBOPEHHE, TIOJIOBBIC KEIe3bl,
CEMCHHHKH, SUYHHUKH, OIUIOJOTBOPCHHE
(HapyxHOE, BHYTpEHHEE).

XapakTepu3oBaTh ~ OCOOCHHOCTH U
3Ha4YeHHEe OECIOJIOr0 W TOJOBOTO CIIOCOO0B
Pa3MHOKCHHSI.

Brinensars BUJIBI Oecrooro
Pa3MHOXXCHHUS,  BBISBJISITH  B3aHMOCBSI3U
MEXIY dhopmamu u croco0amMu
pa3MHOXKEHHS, W UX  OHOJOTUYCCKUM
3HAYCHUEM.

Brnagerp mnpuéMamMu  BEreTaTHBHOIO

pPa3sMHOXKEHUSI KYJIbTYPHBIX pacTeHuil (Ha
IpUMepe KOMHATHBIX).

XapakTepu3oBaTh I0JIOBBIE KIJIETKU:
SWLEKIICTKH,  CIIEPMATO30UIbl;  BBISBIATH
0COOEHHOCTH UX CTPOCHHUS

Meiio3

Metio3

Cramuu wmeito3a. Ilpormeccel, MpoHCXOmsIIUe Ha
craguax wenos3a. IloBeneHue XpomMocoM B MeEHO3eE.
Kpoccunrosep. buoslorndyeckuii CMbICII W 3HAYCHHUE
Meio3a.

Jemoncmpayuu:

Tabnuyel u cxemvi: «JleneHue KIeTkm», «Meno3».

Obopyoosanue: monens JIHK; marautHas monens-

PackpsiBaTh coxepkaHue TEPMUHOB U
MOHATUH: MEN03, KOHBIOTAlMS XPOMOCOM,
nepekpéct  (KpOCCHHTOBEP)  XPOMOCOM,
raMeThl.

XapakTepu3oBaTh MeH03 Kak croco0
KJIETOYHOT'O JIEJICHHUs; ONHCHIBATH MEMO03 IO
CTaAusM; CpaBHUBATh CTAJUU MeHWo3a U
MHTO3A.

anIuKanus «JleneHue KIeTKm» Paznmuuate Ha  pHUCYHKax CTaauu
MeHO03a; packpbIBaTh OHOJIOrYecKoe
3HaUCHHE Meio3a
O6pazoBanue Hu l'ameTtorene3 — mporecc oOpa3oBaHUS TOJOBBIX TOHSTHH: raMeToreHes,
pa3BUTHE MOJIOBBIX KJIETOK y KUBOTHBIX. [IOJIOBBIE KENE3bl: CEMEHHUKU M | CIEPMATOreHEe3, OOIEHE3, CIIEPMATO30MU/I,
KJIETOK. suaHukd. OOpa3oBaHUE M PA3BUTHE IMOJIOBBIX KJIETOK — | aKpOCOMa, STHIEKIIeTKA, MOJISPHBIC TEIbIIA.
Omo10TBOpeHNE rameT (crnepMaro3ou]l, SIULEKIETKa) — CIIepMATOreHe3 u XapakTepu3oBaTh 0COOEHHOCTH




ooreHe3. (OCOOEHHOCTH CTPOCHUS  SHMIIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

Jemoncmpayuu:

Tabnuyer u cxemwl: «lIpsimoe U HempsMoe
pazButue», «l'ameToreHe3 'y MIJICKONMTAIOIIUX U
YEJI0BEKaY.

Obopyoosanue: Mozaeinb MeTada3sHOW XPOMOCOMBI,
MHUKPOCKOII, MUKPOIIpEapaThl «CrniepMaTo30u bt
MJICKOTUTAOIIETOY, «SIHIIeKIIeTKa MIEKOIIUTAIOLIETO.

Jlabopamopnuvie u npakmuyueckue padomoi:

Jlaboparopuas pabota Ne 4. «3y4yeHue cTpoeHUs
TTOJIOBBIX KJIETOK HA TOTOBBIX MHKPOITPEIapaTaxj

raMeToreHe3a y >KMBOTHBIX M €ro CTaJuH;
MOJIOBBIE KJIETKM >KMBOTHBIX M OIHMCHIBATH
MPOLIECC UX PA3BUTHSL.
CpaBHUBATh CIIEPMATOTEHE3 U OOTEHE3.
OnuceiBath OILJIOJIOTBOPEHHUE,
OMOoJIOTHYECKOE 3HAUCHHE OTIJIOJOTBOPEHUS

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

WunuBunyansHoe pas3BuTHE (oHTOTECHE3).
OMOpuoHanbHOE  pa3BuTue (3MOpHOreHes3). OTambl
9MOPHUOHAIBEHOTO PAa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:

Apo0JieHne, racTpyJIsAIys, OpPraHOTeHE3.

[TocTomMOpuoHaNBEHOE pa3BUTHE. Turnbl
MOCTAMOPUOHATILHOTO Pa3BUTHS: TPSIMOE, HE MPsSMOeE
(mnunHOYHOE).  BnusHue  cpeasl  Ha  pa3BUTHE
OpPraHu3MOB; (bakTophI, CIIOCOOHBIE BBI3BIBATH

BPOXJEHHBIE YPOJICTBA.
Poct u pazButue pactenuit. OHTOreHe3 IIBETKOBOTO
pacTeHus: CTPOEHUE CEMEHU, CTAIUH PA3BUTHSL.
Jemoncmpayuu:
Tabnuyer u  cxemvl:  «OCHOBHBIE  CTaJUU
OoHTOreHesza», «lIpsmoe wm HempsiMoe pas3BUTHEY,
«/IBOMHOE OIIOIOTBOPEHHE Y IBETKOBBIX PACTCHUIN»

PackpbiBaTh cojiep)KaHUE TEPMHUHOB U
MOHSITHIA: OHTOTEHE3, AMOpPHOreHe3, 3UroTa,
npobnenue, 6iacToMepsl, MOpyJia, OIacTya,
OmacTornenb

racTpyna, Heillpyma, OpraHoreHes;
3apO/IbIIIIeBHIC JTUCTKU: JKTOJIepMa,
Me30/1epMa, SHTOJIEPMA;
MOCTIMOPHOHAIBHOE pa3BHUTHE: MPSAMOE U
HenpsiMoe  (IMYMHOYHOE);  MeTamopdos,

Meracropa, MHUKPOCIIOpa, MBUTBIIEBOE 3€pPHO,
CIIEPMHUU, 3apOJBIINIEBBI MEIIOK, JIBOHHOE
OTLTIOIOTBOPEHHUE.

Onpenensth 3Tanbl 3MOPHOHATHHOTO
pa3BUTHS  XOPJIOBBIX Ha  cXeMaxX |
mpemapaTax ¥ ONHCHIBaTh  MPOIIECCHI,
TTPOUCXOIATITHE Ha Ka)KJIOM JTare.
CpaBHUBATH MEPUOIBI OHTOTEHE3A; MPSMOE U
HENnpsiMOe (JTMYUHOYHOEC)
MOCTAMOPHOHAIBHOE pa3BUTHE, 3aPOABIIIH
YeIIOBEKa U JIPYTUX XOPJIOBBIX.

OOBACHATH OHOJIOTHYECKOE 3HAUYCHUE




pa3BUTUA ¢ METaMOP(O30M; OTPULIATEIBHOE
BIIMSHUE QJKOTOJsl, HUKOTHUHA W JPYrUX

TepaTOreHHbIX  (AaKTOPOB HA  pa3BUTHE
3apoblilia YeJI0BeKa.
OnuceIBaTh npouece JIBOMHOTI'O

OTUIOZIOTBOPEHHUS Y IIBETKOBBIX PACTCHHI

Tema 6.
HacieacTBeHHOCTL |
H3MEHYHMBOCTD
OpPraHu3MoB

I'enernka — Hayka
O HACIECACTBEHHOCTH H

[Ipenmer u 3amaun reHeTuku. Ponb muToNOrMu u
OMOpPUOJIOTMM B  CTAHOBJICHWM TEHETHKU. Bxman
POCCHHCKMX ¥ 3apyOeXHBIX Yy4YEHBIX B pa3BHUTHE
TCHCTUKU. MeToabl TEeHEeTUKH (THOPUI0IOTHUSCKUA,
LUTOT€HETHYECKU, MOJIEKYJIAPHO-TEHETUYECKUI).

OcCHOBHBIC TEHETHYCCKHE IMOHATHSA. I'eHeTHuecKas

PackpbiBaTh cojepkaHUE TEPMUHOB U
MOHATHI: TEH, TCHOM, TCHOTHI, (EHOTHII,
XPOMOCOMBI, aJUICJIbHbIC TeHbI (aJuiein),
TOMO3UTOTa, TETEPO3UroTa, JOMUHAHTHBIN
npu3HaK (FeH), PEIECCUBHBIN MpHU3HaK (TCH),
quCTast TUHUS, THOPHUI.

WU3MEHUYUBOCTH CHUMBOJINKA, UCIIOJIb3yEMasi B CXEMaxX CKPELIMBAaHUM. [lepeuncnare W XapakTepHU30BaTh
Jemoncmpayuu: METO/Jbl TE€HETUKHU: TUOPUAOJOTUYECKUM,
Ilopmpemer: 1I'. Mennenb, T. Mopran, H. MW. | nuroreHernyeckui, MOJIEKYJISIPHO-
BasunoB, C. C. UYersepukoB, H. B. Tumodees- | reneTuueckuii; JIOMUHAHTHBIE u
Pecosckuii. pELIECCUBHBIE  TIPU3HAKM  PAacTeHHH U

Obopyoosanue: MOJIEITb- anTUIMKALUs | )KUBOTHBIX.
«MoHorubpuaHoe ckpeuBaHue», repOapuit «l'opox ITonb3oBatbcA TE€HETUYECKON
IIOCEBHON» TEPMHUHOJIOTUEH M CUMBOJIUKON ISl 3alMCH

TeHOTUIIMYECKUX CXEM CKpEIIMBAaHM

3aKOHOMEPHOCTH 3aKOHOMEPHOCTH  HACJIEIOBaHUs  IPHU3HAKOB, PackpeiBaTh conep:kaHuE€ TEPMUHOB U
HaCJICJOBAHMUS ycraHoBineHHble I.  MenneneM.  MoHOruOpuaHoe | MOHATUNH: MOHOTHMOPHIHOE CKpEIMBaHHE,
IIPU3HAKOB. CKpelllMBaHUEe. 3aKOH €IUHO00pa3usi TMOpUIOB MEpPBOro | (hEeHOTHUNMHUECKHE IPYIIIIHI,
Monorubpuanoe ITOKOJIEHUSI. IIpaBuio JIOMHUHHMPOBaHUS. 3aKoH | TMOPUOIOTHYECKHI METO/, YUCThIE JHHUH,
CKpELIMBaHHE paciueryieHusl Npu3HakoB. [Hmore3a YMCTOTHI TameT. | JOMHUHHpPOBaHHE T'€HOB (TIOJIHOE, HEMOJHOE),

IlonHOE M HEmOJHOE AOMHUHHUPOBAHUEC

PacICIICHUE B TIOTOMCTBC.

Jemoncmpayuu: OnurceBaTh METOAUKY IIPOBEICHUS
Iopmpemui: I'. MeHnensb. I'. MeHgeneM OIBITOB IO H3YyYEHUIO
Tabnuywvl u cxembi: «MoHoruOpuaHOe | HacJlIeJOBaHUsI OJHOW Mapbl MPHU3HAKOB Yy
CKPEILMBAHNE U €r0 IIUTOTEHETUUYECKAsE OCHOBAaY, «3aKOH | TOpOXa MOCEBHOTO.
pacIlernyIeHusl U ero HUTOreHeTHYecKasi OCHOBa», «3aKOH PackpeiBaTh  copepxaHue  3aKOHOB
YUCTOTHI TAMETY. ennHo00pa3us rHOPHUIOB TIEPBOT0




Obopyoosanue:

MOZEJIH-alIInKalu1 «Monorubpuanoe
CKpelBaHuey», «HemnoaHoe noMuHupoBaHuey», repoapuit
«I"opox moceBHOW»

ITOKOJICHHUA W 3aKOHa paCIlCIIICHUA.
OOBACHATH TUIOTE3Yy YN CTOTHI I'aMCT.
3anuceIBaTh CXEMBI MOHOFI/I6pI/I,Z[HOFO

CKpClinuBaHud, OOBICHATH €ro

OUTOJIOTUYCCKUC OCHOBBI u peuiaTb

TCHCTUYCCKUEC 3aJadu Ha MOHOFI/I6pI/II[HOC

CKpC€HIMBaHUE

Jurubpunnoe Jurnbpuanoe ckpenimBanue. 3aKOH HE3aBUCHMOIO PackpeiBath conep:kaHue TEPMUHOB U
CKpELIUBaHHUE. 3akoH HacJeIOBaHMUs TMpU3HAKOB. LlUTOreHeTHdeckre OCHOBBI | MOHSATHI:  OUTHOPUIHOE  CKpellMBaHUE,
HE3aBHCUMOTI0 TUTUOPUITHOTO CKpELIUBaHMUS. AHanusupyrouiee | aHaJIM3UpYoIllee CKPEIIUBAHUE.
HaCJIEe0BAHUS CKpelLIMBaHUE. Hcnons3oBanue aHAIU3UPYIOIIETO OnuceiBath onbiTel . MeHngens mno
MPU3HAKOB CKPEILMBAHUS JUISl ONIPEICJIEHNS T€HOTUIIAa OCOOU. W3Y4CHUIO  HACJIEOBaHWs  JABYX  Iap

Jlemoncmpayuu: IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
Ilopmpemui: I'. Mennens. PackpeiBaTh  comep:kaHue ~ 3aKOHa
Tabnuyst u cxemvl: «JUruOpUIHOE CKPELUIUBAHUEY, | HE3ABUCHMOI'O HACIIEJOBAHUS TPU3HAKOB.
«luTonornueckue OCHOBBI TUTHOPHUTHOTO [IpumensATh MaTeMaTUYECKUN pacyeT ¢
ckpemuBanusy. (06opyoosanue: MOJENb- ANIIUKAIHUS | TOMOIIIO MEeToJa IIEPEMHOKEHUSA
«/lurubpunHoe ckpenmBanmue BEPOATHOCTEH M  3alUCh C MOMOIUIBIO
(eHOTUNUYECKUX PATUKAIOB PACIICIUICHUS
MPU3HAKOB Yy TIOTOMKOB 1O (EHOTHIY U
TEHOTHITY.
3anuceIBaTh CXEMbI JUTHOPUIHOTO
CKpEILMBaHUs, OO0BSACHATH ero
LHUTOJIOTUYECKHE  OCHOBBI M  pellaTh
TeHeTUYECKUe 3aJadydl  Ha JUTHOpPHIHOE
CKpELIMBAHNE

Cuennennoe CuernnieHHoe HacjienoBaHue npusHakoB. Pabota T. PackpsiBaTh comepxkaHue TEPMUHOB U
HaCJIEeI0BAHHE Moprana 10 CHEIUIEHHOMY HAacJI€JOBaHUIO T'€HOB. | MIOHATHMN: CUEIJIEHHOE Haclea0BaHue
MPU3HAKOB Hapymenune  cuemsieHuss TeHOB B pe3yJibTaTe | IPU3HAKOB, pexoMOuHaIs TEHOB,

KPOCCHUHIOBEPA. XpomMocoMHast TEOpHsl | TEHETUYECKHE KapThl XpPOMOCOM, MOPTaHH/1a.
HACJIEICTBEHHOCTH. Has3piBarh  OCHOBHBIE  MOJIOKEHUSA

['eneTnueckue KapThl.
Jlemonucmpayuu:

XPOMOCOMHOW TE€OpUHU HaclleJICTBEHHOCTH T.
MopraHa; pacKpbIBaTh COAEp)KaHHE pabOThHI




Ilopmpemeui: T. Mopran.
Tabnuyvr u cxemvl: «Meio3», «l eHeTHUECKHE

KapThl  paCTECHHIA, KUBOTHBIX U 4YeIOBEeKay,
«B3anMoIelicTBUE AIJIENBHBIX TEHOBY.

Obopyoosanue:. wukpomnpernapat  «Jlpozoduiary
(HopMa, MyTanuu (GOpMBI KpPBUIBEB M OKpPACKU Teja),
MHUKPOCKOII, MO/1eTb-aNIINKAIUS «Ilepekpéct
XPOMOCOMY.

Jlabopamopusle u npakmuyeckue padomoi:

Jlaboparopnass pabdora Ne 5.  «/3yueHue
pEe3yNbTaTOB ~ MOHOTHOPHIHOTO ¥ JAUTHOPUIHOTO
CKpelIUBaHUA

y p0o30(UITBI HA TOTOBBIX MUKpPOIPEnapaTax»

T. Moprana o CLICTUICHHOMY
HacCJIeJOBaHUIO TE€HOB u MIPUYUHBI
HApyIICHUs CLHEIUICHUS MEXIy T'eHaMH.
3anuceiBaTh CXEMbl CKpEHIMBAaHUA MpU
CIETUIGHHOM  HACJIeJOBaHUH,  OOBSICHSTH
MPUYUHBI PEKOMOMHAIIUU T€HOB, ONPEACIIATh
YHUCIIO TPYII CLEIUICHUS TEHOB; pelIaTh
FEHETUYECKUE  33Jauyd  Ha  CLEIUIEHHOE
HaCJIeJJOBaHHE

I'eneTnka rnoJja.
Hacnenosanune
MPU3HAKOB, CLEIUICHHBIX
C IOJIOM

I'eneruka nmona. XpoMOCOMHOE OINpPEEIECHUE TOJA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMorameTHsie u
reTeporameTHble opranu3mel. HacnenoBanue mpu3HAKoB,
CLEIUICHHBIX C ITOJIOM.

Jemoncmpayuu:

Ilopmpemer: I'. Mengens, T. Mopran, H.H.
Basuiios.

Tabnuyol u cxemwl. «['enernka [oJIay,
«3aKOHOMEPHOCTH  HACJIEIOBAHUS,  CILEIJIEHHOTO C
nosnom», «Kapuortumnsl yenoBeka 1 >KUBOTHBIX»

PackpriBath comepxaHue TEPMUHOB M
MOHSITUI: XPOMOCOMHBIN HabOp, ayTOCOMBI,
MOJIOBBIE XPOMOCOMBI, TOMOTI'aMETHBINA MOJI,
reTepOraMeTHBIN MO0JI, CLEIJIEHHOE C MOJIOM
HacJIeA0BaHUE IPU3HAKOB.

OOBSCHATh IMTOJOTHYECKHE OCHOBBI
XPOMOCOMHOTO MEXaHHU3Ma ONpEAeIeHUs
M0JIa Y Pa3JIMYHbIX OPTAHU3MOB.

CpaBHHUBaTH 3aKOHOMEPHOCTH
HaCJIeI0BAHMS MMPU3HAKOB, CLIETNIEHHBIX U HE
CUEIUICHHBIX C MOJIOM. Pemars reneTnueckue
3a/1aud Ha HACJEJIOBAHME CIETUICHHBIX C
MOJIOM TTPU3HAKOB

N3MeHUYNBOCTE.
Henacnencreennas
U3MEHYHUBOCTH

N3MeHYnBOCTSD. Bunst U3MEHYUBOCTH:
HEHACJICCTBEHHAas: W HacleACTBeHHas. Poib cpenbl B
HEHACIICACTBEHHON  W3MEHYMBOCTH. XapaKTEPUCTHUKA
MOIU(PUKAITMOHHON W3MEHYUBOCTU. BapHalMoHHBIA Pl
U BapuanuoHHas Kkpusas. Hopma peakuuu npusHaxa.
KonnuecTBeHHBIE M KaUE€CTBEHHBIE NPU3HAKKA U UX HOpMaA
peakiu. CBoicTBa MOIM(PHUKAIIMOHHON H3MEHYHBOCTH.

PaCKpBIBaTB COACPIKAaHUC TCPMHUHOB U
TIOHSITHM: U3MCHYHNBOCTb, HACJICIACTBCHHAsA

N3MCHYHNBOCTD, HCHACJICACTBCHHAA
U3MCHYHNBOCTD, MO)II/I(i)I/IKaIII/IOHHaSI
N3MCHYHNBOCTD, BapI/IaI_[I/IOHHEJﬁ pAaA,

BapuaHTa, BapuallMOHHasd KpuBadA, IPU3HAK,
HOpMa pCaKknmu, KOJINYCCTBCHHBIC u




Jemoncmpayuu:

Tabauyvr u cxemvi: «BUIbl H3MEHUYHMBOCTHY,
«MoaudukanmoHHas U3MEHYUBOCTHY.

Jlabopamopuvie u npaxmuueckue padomul:

JlaGopaTopnas  pabora Ne 6. «M3yueHue
MOIU(PHUKAITMOHHOM U3MEHYUBOCTH, MOCTPOCHUE
BapUAIMOHHOTO Psa U BAPUAIIMOHHON KPUBOI)»

Ka4eCTBECHHBIC PU3HAKH.
Knaccudunuposars BH/IBI
WU3MEHYMBOCTHU ¥ BBISBIIATH UX
OMOJIOTUYECKHEe OCOOCHHOCTH.
[Tepeuncnars CBOICTBa
MOIU(DHUKAITTOHHOM U3MEHUYUBOCTH u
OOBSICHATH €€ 3HAYCHHE JIJISI OPTAaHU3MOB.
Paznuuath KOJIMYECTBECHHBIC u
Ka4eCTBECHHbBIC MpHU3HAKH, CTPOHTH
BapHAIIMOHHBIN psn, BapHAIMOHHYIO
KPHUBYIO, BBIYHCISATH CpEIHEE 3HAYCHUEC
pHU3HAKa

HaCJ'Ie,I[CTB CHHasda
N3MCHYHBOCTD

Hacnencreennas, U TE€HOTUIINYECKAS
U3MEHYUBOCTH. KOMOMHAaTUBHAS U3MEHYUBOCTH. M€i03 1
OJIOBOH MpoIiecc — OCHOBa KOMOWHATUBHON

M3MEHYMBOCTH. MyTalimoHHas U3MEHYUBOCTbD.

Knaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE,
T€HOMHBIE.

Yactora W npuyuHbl MyTanuid. MyrareHHble
(hakTopHI. 3akoH TOMOJIOTUYECKHUX PAIOB B
HaciencrBeHHoM u3meHuuBocth H. WM. Basunosa.
BuesinepHast HacIeICTBEHHOCTh U U3MEHYHBOCTb.

Hemoncmpayuu:

Ilopmpemeur: I'. ne @pus, H. 1. BaBunos.

Tabauyst u cxemovl: «MyTalmOHHAS

U3MEHYUBOCTHY.

ObopydosaHue: ~ MHUKPOCKOM,  MHKpOMpenapar
«dpo3odpuna» (HOopMa, myTanmmu (GOPMBI KpPBUIBEB |
OKpacka Teja); KOMHATHbIE pacT€HUs C MecTpoil
OKpacKOM JIMCTHEB.

Jlabopamopnuvie u npakmuyeckue padomaoi:

JlaGopaTopHast pabota Ne 7. «AHanu3 myTranuii y
Jpo30( Bl HA TOTOBBIX MUKPOIIPENapaTax»

PaCKpBIBaTB COACPIKAaHNC TCPMHHOB U
TTOHSATHUH: HacJICACTBECHHasA HW3MCHYUBOCTD,

KOMOHMHATHUBHAS U3MEHYUBOCTb,
MyTallMOHHAasA U3MCHYHNBOCTD, MYTAaHT,
MyTalu: TEHHBIE, XPOMOCOMHEBIE,
T'€CHOMHBIC, IIOJIMITIION AU, AHCYIIJION M,
MyTareHsl.

XapakTepu3oBaTh HACJIEJICTBEHHYO
U3MEHYMBOCTb,  (OpPMyIHUpOBATh  3aKOH

FOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOU
m3MenuuBoctd H. M. BaBuinoBa u 00BICHITE
€ro 3HaueHHE I OMOJIOTHN M CEICKIIUH.
KnaccudunmpoBars MyTanuu: TeHHEIE,
XpPOMOCOMHBIE, TE€HOMHbIE U TPUBOJUTH
MpUMEpPBI MyTalUH.
OOBACHATD MPUINHBI BOSHUKHOBEHHS
MyTaluid, pojib PaKTOPOB-MYTareHOB.
CpaBHUBaTh BHJbI MyTallUil; BBISBIISIThH
MPUYMHBI HACIIEICTBEHHOM W3MEHUYMBOCTH,
HWCTOYHHMKN MYTareéHOB B OKPY>Karolllel cpeie
(KOCBEHHO).




XapakTepus3oBaTh BHESJICPHYIO
HACJIEACTBEHHOCTh U U3BMEHUYHUBOCTD

I'eneTuka yenoBeka

O0001eHne o
TEME

I'eneruka yenoseka. . Kapuorun yeoBeka.

OcHOBHBIE METO/IbI TCHETUKHU YyeoBeKa:
reHeaJoTuyecKuii, OJMU3HEIOBbIM, IMTOINCHETHUYECKUH,
OMOXMMHYCCKHIA, MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMEHHOE OIpeaeIeHUEe TeHOTHUNA: MOJHOTEHOMHOE
CEKBEHUPOBAHHE, TCHOTUIMPOBAHHE, B TOM YHCIE C
nomompio I1I1P-ananu3a. HaciaencTBenubie 3a001eBaHUs
YeJIOBEKa: IeHHbIC 00JIe3HH, OOJIC3HH C HACICIACTBEHHOMN
MPEePacIoIoKEeHHOCTHIO, XPOMOCOMHBIE  OOJIC3HH.
CoMartuueckue U reHepaTUBHbIE MyTallUuN

CtBoJioBbIe KIIeTKH. [IpuHIIMIIBEI 310pOBOTO OOpa3a
KU3HHM, JIMATHOCTUKU, TNPOPUIAKTUKH U  JICUCHHS
TeHETUYCCKHUX 0oJIe3HEH. Meauko-TeHeTHIECKOe
KOHCYJIbTUPOBAaHKE. 3HAUCHUE MEIUIIMHCKON T'€HETUKHU B
MIPEeIOTBPALICHUH U JICYCHUH TeHEeTHYEeCKHUX 3a00JIeBaHU
YyeJioBeKa.

Hemoncmpayuu:

Tabnuyer u cxemsi. «HacnemoBanue
(bakTopay, «I'eHeTuKa rpymi KpoBu».

Jlabopamopuvie u npaxmuueckue pabomul:

[Ipaktnueckas pabGora Ne 2. «CocraBieHue Hu
aHaJu3 POJIOCIOBHBIX YEITOBEKA»

pesyc-

PackpeiBaTh conepskaHuE TEPMHUHOB U
TIOHSATHHN: KapUOTHIL YeI0BeKa,
LIUTOTCHETUYECKNAN METOJ, T€HEaIOrMYeCKUM
METO/JI, POAOCIIOBHBIE, OJIM3HELOBBIA METOJ,
HacJIe/ICTBEHHbIE 00JI€3HU: (MOHOIEHHbIE, C
HACJIEACTBEHHON IPEAPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsTh 0COOEHHOCTH H3y4YEHHUS
TEHETUKHM YEJIOBEKA; INPUBOJIUTH IPUMEPHI
HaCJIEICTBEHHBIX Oosile3Hell  deloBeKa,
XapaKkTepU30BaTh METO/BI ux
NpOQUIAKTUKH; OOOCHOBBIBATH 3HAUYEHUE
MEJUKO-TEHETUYECKOT O

KOHCYJIbTUPOBAHUS.

BbIsSBISATE U CpaBHUBATh MEXAY COOOM
JOMUHAHTHBIE U PELECCUBHBIC IPU3HAKU
YEJI0BEeKa.

CocraBnsth u
POIOCIOBHBIE YEIOBEKA

AHAJIN3UPOBATH

Tema 7.
Cenexkuusi OpraHu3mMoB,
OCHOBBI
OMOTEXHOJOrHHu

Cenexus KakK
HayKa W  MPOIECC
MeTonpl M HOCTHIKEHUS

Cenekiusi Kak Hayka W MPOLECC. 3apoxKIEHUE
cejeknuu U goMmectukanus. Yuenue H. WM. BaBuiosa o
[EHTPaX MHOr000pa3zus U MPOUCXOXKICHUS KYIbTYpPHBIX

pactrenuid.  LleHTphl =~ TPOMCXOXKICHHS  JOMAIIHHUX
*KUBOTHBIX. COpT, MOpo/ia, ITaAMM.
Jemoncmpayuu:

Ilopmpemuir: H. V1. BaBunos.

PackpsiBaTh coxepxaHue TEPMUHOB U
MOHSATUMN: CEJIEKIUsS, COPT, MOpPOAA, IITAMM,
JOMECTUKALMsL,  WIM  OJOMAIIHHUBAaHUE,
LEHTPbl MHOroo0pasus M TNPOUCXOKICHUS
KyJIbTYPHBIX  PAacTeHMM W  JKMBOTHBIX,
rUOpUAM3aIHS, HCKYCCTBEHHBINA OTOOD.

HaspiBaTh ¥ CpaBHHUBAaTb OCHOBHBIE




CCJICKIIMH paCTeHI/Iﬁ u
KHUBOTHBIX

Tabauyvl u cxemsi: kapta «LleHTpBI MHOTOOOpaA3Hs
U INPOUCXOXKACHUS KYJIbTYPHBIX pacTeHui», «Ilopoxbl
JIOMAITHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTCHUI».

Obopydosanue: MyNsKU TUIOAOB W KOPHEIUIOIOB
TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTEHUM; repOapuit
«CenbCKOX035UCTBEHHBIE PACTCHUS

CoBpeMEHHbIE METOJZIbl CeJIeKIUU. MaccoBbId U
WHIUBUAYAIBHBI OTOOpHI B CEJIEKIUU PACTCHUU U
JKMBOTHBIX.

Onenka JKCTEPhEPA. bimskopoacTBeHHOE
CKpeulMBaHue  —  HUHOpuauMHr.  Ywucras  JUHMSL.
CkpeuBanue  uucTelx  JuHMd. [ereposuc, wumm

rubpunHas cuia. HepoacTBeHHOE CKpelMBaHHE —
aytOpuauar. OtnanéHHas ruOpuau3anus U e€ ycrexw.
HckyccTBeHHBI MyTareHes M MOJy4YeHHE MOJIUILIONI0B.
JocTtrkeHus cesIeKIuu

pacTeHui, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemur: . B. Muuypun, I'. JI. Kapneuenko,
M. @. MBaHOB.

Tabnuysr u cxemwvl: «OTAaNeHHAS THOPUIU3ALUDY,
«Pabotel akagemuka M. @. BanoBay, «lloaumionausy.

Obopyoosanue: MyIskKH IUIOJOB M KOPHEIJIOAOB
TUKHAX GOPM U KYJIbTYPHBIX COPTOB PACTEHUH.

Jlabopamopuvie u npaxmuueckue padomul:

Oxckypcusi «OCHOBHBIE METOJbI M JIOCTHKEHUS
CEJICKIIMU PACTEHWW M JKUBOTHBIX (HA CEJICKIMOHHYIO
CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIHHBIN
YY9aCTOK WJIH TeTTHIHOE X031 CTBO)

JTaIbl Pa3BUTHUS CEIIEKIINN.

N3narate yyenune H. M. Basunosa o
LEHTpax  IMPOUCXOXKACHHUS  KYJIBTYPHBIX
pacTeHuii; pas3n4daTh LEHTPbl Ha KapTe
MHUPA, CBS3bIBaTh MX MECTOIOJOKEHUE C

oyaraMd  BO3HUKHOBEHHS  JPEBHEHIIMX
LIBUJIN3ALIHA.
CpaBHUBaThH copra KYJIbTYPHBIX

pacTeHuii, MOPOAbl JOMAIIHUX XUBOTHBIX U
UX JUKHX TPEIKOB.

OneHuBath  pojb  CEJNCKUUH B
o0ecrnieueHnn IIPOJIOBOJIBLCTBEHHOM
0€30I1aCHOCTH YeJIOBEYEeCTBA

PackpriBaTh coziep:kaHue TEPMUHOB U
HOHATHI: UCKYCCTBEHHBIM O0TOOpP, MacCOBBIi
0TOOp, MHAMBUAYAIBHBIA OTOOp, IKCTEPHED,
OJU3KOPO/ICTBEHHOE CKpEIMBAaHUE, YHUCTast
JMHUASA, reTeposuc, HEPOJCTBEHHOE
CKpelLIMBaHUe, HCKYCCTBEHHBIN MyTareHes,
MTOJIUTIOUIBL. CpaBHuBaTh (hopMbI
UCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUAYAIBHOIO), BHJbI THOpUAM3ALUI
(6TM3KOPOICTBEHHOM 51 OT/IaJICHHOH ),
CIOCOOBI TOJTYyYEHUS TOJTUIION/I0B.

[IpuBoguTe mHpUMEPBI  JOCTHKECHUI
CEJIEKIIUY PACTEHHI U 5KUBOTHBIX

buorexsonorus
KaK OTpaCIIb
MPOU3BOACTBA

buorexHomoruss Kak  OTpaciab  MPOU3BOJICTBA.
I'ennas uHXeHepHs. DTanbl CO3/1aHUS PEKOMOMHAHTHON
JHK wu TtpaHcrennslx opranusmoB. Kierounas
nHxeHepus. Kinerounsle KyabTypbl. MUKpPOKJIOHAIbHOE

PackpsiBaTh conepxkaHue TEPMUHOB H
TIOHSTHN: OMOTEXHOJIOT U4, KJIETO4YHAast
WHKEHEpUs, reHHas WHKEHEepHs,
KJIOHUPOBAHUE, TPAHCTCHHBIC OPTraHU3MBI,




Pa3MHOKEHHE pacTeHui. KionupoBanue
BBICOKOIIPOTYKTUBHBIX

CENBCKOXO035HCTBEHHBIX OpraHN3MOB.
DKOJOTUYECKHUE U ITHICCKHE MTPOOIICMEI.

I'MO — reHermueckd  MOAUQPHUITUPOBAHHBIC
OpraHU3MBI.

Jemoncmpayuu:

Tabauyvr u cxemvr: «OOBEKTHI OMOTEXHOJOTHUI,
«Knerounsie KYJbTYpPBI u KJIIOHUPOBAHHEY,

«KoHcTpynpoBaHue u NepeHoc reHoB, XpOMOCOM»

I'MO (renetmdyecku MOAMQPUIMPOBAHHBIC
OpPTraHU3MBI).

XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
0Tpacyb MPOU3BOICTBA, OCHOBHBIE

JOCTUKEHUS OMOTEXHOJIOTUU B
00IaCTH  TPOMBIIIJICHHOCTH,  CEJIBbCKOTO
X035IICTBa U MEUIIMHBI.

[lepeuncnsTh W XapakTepU30BaTh
OCHOBHBIE ~ METOABl U JOCTHIKCHHUS
OMOUHKEHEPUU.

O6cyxnarp 9KOJIOTHYECKHE u
THYECKHE ACTIEKTHI HEKOTOPBIX
UCCIIEJIOBaHUM B 00JacTH OMOTEXHOJIOTHH
(KIIOHMpOBaHUS, HCKYCCTBEHHOT'O
OILIIOIOTBOPEHUS, HAIpPaBIEHHOTO
MU3MEHEHHS TeHOMA U CO3JIaHMsI TPAHCTEHHBIX
OpPTaHU3MOB)

PesepBHOE Bpems

OBILEE
KOJIMYECTBO 4
YACOB 1o
[TPOTPAMME
11 KJIACC
N HaumenoBanue [TporpamMMHOe copepxKaHue OcHOBHBIE  BHJBI  JIEATEIHHOCTH
I/ | pa3AesioB U TeM y4eOHOTO | OJIH o0ydJaronuxcs
npeaMera qecT
BO
qaco

B

Tema 1. IBosronuonHasi 6uosorus (9 yacos)




OBOJIIOLUA
METOABI €€ U3y4ECHUs

[TpennocelIkKd ~ BO3HUKHOBEHHMS  HBOJIOLMOHHOMN
TEOpUU. DBOJIOLMOHHAS TEOPHsI U €€ MECTO B OMOJIOTHH.
BnusiHue 5BOIOLMOHHON TEOpUM HA pa3BUTHE OUOJIOTHH U

JIpYrux HayK.

CeuzerenscrBa sBosonuu. llaneonronorundeckue:
[IOCJIE0BATEIBHOCTD MIOSIBJICHUS BUJIOB B
[AJICOHTOJIOTUYECKOM  JIETONUCH, MEepeXOJHble  (OPMBI.

buoreorpaduyeckue: cxoacTBo U paznuuue GayH u ¢uop
MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA H
pa3au4rs YMOPUOHOB PA3HBIX BUIOB MO3BOHOYHBIX.

CpaBHI/ITeJIBHO-aHaTOMI/I‘IeCKI/IeZ T'OMOJIOTMYHBIC,
AaHaJIOTUYHBIC, PYAUMCHTApPHBIC OpraHbl, aTaBU3MBI.
MOJ'IeKy.]'ISIpHO-6I/IOXI/IMI/I‘IGCKI/IGZ CX0ACTBO MCXaHHU3MOB

HACJIEICTBEHHOCTU U OCHOBHBIX

OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemu: K. JIunnen, K. b. Jlamapk, Y. lapsuHs,
B. O. Koanesckuii, K. M. bap, O. I'ekkens, ®. Mrosep.

Tabauyer u cxemwvl: «Pa3BUTHE OPraHMYECKOTO MHpa
Ha 3emJie», peabedHbIe Ta0IUIBI «3apOIbIIIA TO3BOHOYHBIX
JKUBOTHBIX», «APXEONTEPUKC.

Obopyoosanue: Ouoreorpaduyeckas KapTa MHDPa;
KoJuieKuus «DopMbl COXpPaHHOCTH MCKOMAEMBIX >KMBOTHBIX
U pacTeHU»; BII&XHBIE  IIperaparbl «Pa3Butne
HAaCcEeKOMOroy, «Pa3Butue nsarymkm

PackpbIBaTh comepkaHHe TEPMUHOB U
MOHATHUI: IBOJIONHMS, MEPEXOaHbIE (HOPMBI,
(WIOTEHETHYECKHUE PSIIbI, BHUIIBI-9HICMUKH,
BUJBI-PEIIUKTHI,  3aKOH  3apOABIIIEBOTO
CXOJICTBA, OMOTEeHETHYECKHIA 3aKOH,
TOMOJIOTHYHBIE ¥ AaHAJIOTMYHBIE OpTraHbl,
PYAMMEHTApHBIC OPTaHbl, aTABU3MBI.

[Tepeuncnars OCHOBHBIE
Pa3BUTHSI SBOJIIOIIUOHHON TCOPHH.

XapakTepHu30BaTh CBHJICTEIIHCTBA
IBOJIIOIUH: MAJICOHTOJIOTHYECKUE,
ouoreorpaduyeckue, IMOPHOIOTHICCKHE,
CPaBHUTEIILHO-aHATOMHYECKUE,
MOJIEKYJISIPHO-OMOXIMHYECKHE.

[IpuBOAMTH TPUMEPBI TEPEXOIHBIX
OpPraHu3MOB,  (HIOTEHETUYECKHUX

OTallbl

$opm
psIOB.
[TpuBoIUTE GOPMYIUPOBKH 3aKOHOB
6I/IOFeHeTI/I‘leCKOFO nu 3apOI[I>IH_IeBOF (0]
CcXoacTBa

Hcropus pasButus

MpEICTaBICHUN
SBOJIIOLAA

00

OpomonmonHas teopuss Y. Jlapsuna. IIpeamocbuikn
BO3HUKHOBEHHUS JapBUHM3MA. J[BHKyIIME CHIIBI IBOJIIOLIMU
BUI0B 1o JlapBuHy (M30BITOYHOE pAa3MHOXKEHHE MpPH

OTPaHHYEHHOCTHU pECyYpcoB, HeomnpeaenéHHas
W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE, €CTECTBEHHBIN
otbop).

CuHTreTH4ueCcKas TCOPH 3BOJIIOIUHN
(CTD) u e€ oCHOBHBIC TTOJOKECHUS.

PackpriBaTh copepkaHue TEPMUHOB U
MOHATUM: CHCTEMAaTUKa, €CTECTBEHHBIH M
HCKYCCTBEHHBIN OTOOP.

XapakTepHu3oBaTh OCHOBHBIE
HBOJIIOLIMOHHBIE  WJ€W, KOHILENIUU U
TEOpUHU; CpPaBHUBATh B3IVIAAbl Ha BUJ WU
spomormio K. Jlunnes, XK.b. Jlamapka, Y.
JapBuHa.




Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk, Y. [lapuH.

Tabnuyvr u cxemwr: «llomynsamumy, «Kapra-cxema
mapuipyta mytemectBus Y. Jlapsunay, «®@opmbsl 00prObI 3a
cyuiectBoBaHue», «EctecTBeHHBIN 0TOOpPY», «MHOroo0pasue
COPTOB pacTeHui», «MHOroodpaszue mopo.1 KUBOTHBIX

OuenuBarth Bkjiaj JInHHEs B pa3BUTHE
CHUCTEMATUKHU U OOBSCHATH MPUHIUIIBI
OMHApHOW HOMEHKJIATYpPHI.

XapakTepus3oBaTh  COJIEpPNKAHHUE U
3HadyeHue 3BOJIOMOHHON KoHnennuu JK. b.
Jlamapka.

O1eHnBaThH €CTCCTBCHHO-HAYYHBIC U
CONHUAJIBHO- 3KOHOMHYCCKHUEC NPCAINOCHIIKN
BO3HHMKHOBCHUA 3BOJ'IIOI.[HOHHOI>1 TCOpUU 4.

[apBuHa.

PackpsiBath cojiepXKaHue
3BOJIOIMOHHOM  Teopun Y.  [lapBuHa;
CpaBHUBATH HEONPEeIEIEHHYIO u
OIPENEIEHHYIO HW3MEHYNUBOCTD,

€CTECTBCHHBII W WCKYCCTBEHHBIH O0TOOp,
(dbopMbI OOPEOBI 32 CYIIECTBOBAHUE.
OnwuckiBaTh MOJIOKEHHS
cuHTeTnYeckor Teopuu »Bosmonuu (CTI) u
OOBSICHATH €€ 3HAYCHHE JIJIs1 OMOJIOTHH

1 Bun: xpurepun wu
cTpykrypa. Ilomymsmus
KaKk Kak »dJeMEHTapHas
€IMHNLIA BUJA

MuxkposBomtonuda. [lomymsnus kak eguHULA BHIA U
IBOJIIOLIMH.

Hemoncmpayuu:

Tabnuyer u cxemwvr: «llonmynsauuny, «MyTannoHHas
U3MEHYUBOCTbY.

Obopyoosanue: MHUKPOCKOTI, MUKpoIIpenapar
«dpozodumnay (Hopma, myTanuu GOpMbI KPBUTHEB U OKPACKH
Tena), Mmoaenb-anmnkanus «llepekpéct xpomocomm».

Jlabopamopusle u npakmuyeckue padomaoi:

JlaGopatopnast pabora Ne 1. «CpaBHeHHE BHIOB IO
MOP(}OIOrHUECKOMY KPUTEPHIO»

MOHATUM:  MHKPOSBOJIIOLMS,  BUJ,
KpUTEpPUHM  BHJAA, apeaj,  IOIYJIALHs,
reHo(oH1, MyTaluy, KOMOMHALIUU T€HOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMAaTUYECKYI0 €IUHUIY U IEJIOCTHYIO
OHMOJIOTHYECKYIO CUCTEMY.

Briiensate KpUTEpHUH BUJA
(Mopdonorudeckuii, GU3NOTOTHIECKUH,

OMOXMMUYCCKUH, TeHETHYECKHUM,
JKOJIOTUYECKUH, reorpaduueckuii) u
INPUMEHSTh  KPUTEPUM Ui ONHCAHUSA
KOHKPETHBIX BHUJIOB.

XapakTepu3oBaTh MOMYJSIIHIO  Kak
CTPYKTYPHYIO €IMHUILY BU/Ia U HBOJIIOLINH.




OnuceiBaTh HOMYJISALUIO 1o
OCHOBHBIM 10Ka3aTeJIIM: COCTaB, CTPYKTypa

JBroKylyue  CHJIbI
(3:memeHTapHbIe
(haKTOpBI) SBOJIOLINH

JBwxkymue cuibl ((akTopbl) SBOJIONHMHA BHJIOB B
npupoze. MyTauuOHHBIA TpoOLeCC W KOMOMHATHUBHAS
M3MEHYUBOCTb. [lomynsnnoHHbIe BOJMHBI U JIpeil) TeHOB.
N3omsanust u Murpanus.

Hemoncmpayuu:

Tabauywvl u cxemvi: «JIBUXKYIIUE CUITBI SBOTIOLIAN

PackpbIBaTh conmepkaHHe TEPMUHOB U
MOHITHI: KOMOWHATUBHAS W3MEHUYUBOCTb,
MYyTaIiH, MYTaIMOHHBIN nporiecc,
MOMYJISIIIKOHHBIE  BOJHBI, JApeid TreHOoB,
U30JISAIUS, MUTPAITHH.

XapakTeprus3oBaTh 3JIEMEHTApPHbBIC
(bakTopsI IBOJIFOIUH: MYTaIMOHHBIN
MPOIIECC, KOMOWHATUBHAS HW3MEHUYUBOCTD,
MOMYJISIIUOHHBIC  BOJIHBI, JIpeiid TeHOB,
W30JISIIHS, MATPALINSL.

YcTanaBiuBaTh MPUYHHHO-
CJICJICTBEHHBIC CBSI3U MEXKIYy MEXaHU3MOM H
pe3yabTaTOM JCUCTBUS JBWXKYIIUX  CHII
(a5meMeHTapHBIX (DAKTOPOB) IBOJIIOITUU

EcTtecTBeHHbBIN
oT00p U ero Gpopmbl

EcrecTBeHHbIf 0TOOp — Hampapisromui  (akTop
sBOJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

Hemoncmpayuu:

Tabnuyvl u cxemvi: «EcrecTBeHHBI 0TOOP», «boprda
3a CyLIECTBOBAHHUEY

PackpbIBaTh cozepkaHle TEPMUHOB U
MOHSITUN: €CTECTBEHHBIM 0TOOp, OOphrba 3a
CYILLIECTBOBAHHUE.

OnuceiBaTh  MEXaHU3M
€CTECTBEHHOTO 0TOOpa.

XapakTepru3oBaTh
€CTECTBEHHOT O orbopa (IBHKYIINH,
CTaOUIM3UPYIOLIUH,  AU3PYNTUBHBIA) U
CpaBHUBATh UX MEX1Y CO00il.

XapakTepu3oBarhb 60pn0y 3a
CYIIECTBOBaHME M CpaBHHUBATh €€ BUJbI
(MexxBUIOBasi, BHYTpUBUIOBas, Oopnba ¢
HEeOJIaronpusATHBIMA (aKTOpaMHM BHEIIHEH
cpeibl)

EeUCTBUSA

(bopMbI

1.6

PesynbTaTel
IBOJIIOLINHU:
PUCIIOCOOJICHHOCTD

[TpucnocoOaeHHOCTh  OPraHU3MOB KaK  pe3yjbTar
sBoMiOIMK. [IpuMepsl TPUCTIOCOONICHUI y OpPraHW3MOB.
Apomopdo3sl U nanoananTauuu. Bug u BuooOpazoBaHue.

PackpbIBaTh conepkaHle TEPMUHOB U
MOHSITUMA: MIPUCTIOCOOIEHHOCTD,
MMOKPOBUTCIILCTBCHHAA n




MIyTH MaKpPO3BOIIOLUU

@®opmbl  3BOMIOIMM:  (PUIIETUYECKAs,, JAUBEPreHTHas,
KOHBEpreHTHas1, napaienbHas. HeoOpatuMocTh 3BOIIOLNY.
IIpoucxoxkaeHne OT HECTIEHUATU3UPOBAHHBIX IIPEKOB.

[Tporpeccupytomas  crnenuanu3anus. AJanTHBHASA
panuarnms.

Hemoncmpayuu:

Ilopmpemsi: A. H. CeBep1ioB.

Tabruyuwt u cxembl: «ApomMopdo3bI»,

«Ununoananramumny, «O01Ias gereHepanus.

Obopyoosanue: wmonenb «OCHOBHBIE HampaBIeHUS
IBONIONUNY; 00BEMHAss wmonaenb «CTpoeHHe TOJOBHOTO
MO3ra II03BOHOYHBIX )

OpTraHu3MOB " Kputrepun Buma. OcHOBHbIE (QOPMBI BHI000pa30BaHUs: | MPEIOCTEPETArOIIasl OKpacka, MacKHPOBKA,
BU7I000pa3oBaHue reorpapuuecKoe, IKOJIOTHIECKOE. BUI000pa30BaHUeE.
Jemoncmpayuu: OnuceiBaTh MEXaHU3M
Tabruywt u cxemul: «ITprcnoco0IeHHOCTh | BOSHUKHOBEHUS MIPHUCIIOCOOICHHIA y
opranusMoB»,  «l'eorpaduueckoe  BUI000pa3oOBaHHEY, | OPraHU3MOB.
«Dxosoruueckoe BupooopazoBanuey. Joopyodosarue: BeisiBiasaTh 1O W300pakeHUsM, Ha
KoJUIeKIust «[IpuMephl 3alMTHBIX TMPUCTIOCOOJICHUH Y | )KUBBIX W (PUKCHPOBAaHHBIX Iperaparax
JKUBOTHBIX ), IPUMEPBI MPUCIIOCOOICHHOCTH PACTCHUNA U
KOJUICKIIMSI HACEKOMBIX C PAa3JIMYHBIMH  THIIAMH | )KUBOTHBIX K YCJIOBHSIM CpEIbl OOHMTaHUS,
OKpacku; HabOp TIOJIOB U CEMSIH. JTIOKA3bIBATh OTHOCHUTEILHYIO
Jlabopamopnvie u npakmuueckue paoomut: 1eJ1ecO000Pa3HOCTh MPUCTIOCOOICHHIA.
Jlabopatopnast ~ pabora  No 2. «Onucanue XapakTepuzoBaTh CIIOCOOBI u
NPUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEJBHOTO | MEXaHM3Mbl BHJIO00pPA30BaHMS, OIHCHIBATH
XapakTepay Y CPaBHHUBATh OCHOBHBIC
bopmbl JKOJIOTUYECKOTO u
reorpauyecKoro Bu1000pa3oBaHms
1 Hampasnenus u MaxposBoroIus. PackpeiBaTh copepkaHne TEPMHHOB U

MOHATHI:  MaKpOAIBOJIONMS,  (UIOTEHES,
Ouonoruyeckuii  Imporpecc U  perpecc,
apomop¢o3, uauoaganTanms, oOmras

JeTeHepalvs, afanTUBHAs pagualusl.

XapakTepu30BaTh (POPMBI IBOIFOITHH.
BrisBasaTe apomMopdo3bl M UaMOATANITAIN
Y PaCTE€HHUI U )KUBOTHBIX.

CpaBHUBaTh OuoNornuecKuit
nporpecc M OMOJOTHYECKHH  perpecc,
apomop03, HIUOATANTAINIO U  OOIIYIO
JIeTeHepaIHIo.

BEBISBASTE ~ B3aUMOCBSI3M  MEXKAY
NyTSMH W HalpaBJICHUSIMH  HBOJIIOIHN
BEISBIATE B3aMMOCBSI3M MEXKAY MYTAMU U
HAIPABJICHUSAMHU DBOJIIOIIMA Y PACTCHUU W
JKUBOTHBIX




Tema 2. Bo3HUKHOBeHHEe U pa3BUTHe KU3HU Ha 3emJie (9

4acoB)
Hcropus JloHayuyHble IIPEACTABICHUS O 3apOXKACHUM KU3HH. PackpsiBaTh coaep:kaHue TEPMUHOB U
2.1 KU3HU Ha 3eMie U 2 Hayunple rumore3bl BO3HMKHOBEHMsI JKM3HM Ha 3eMile: | IIOHATHUM: KpEalMOHU3M, abuorexes,
METOBbI eé abuoreHes M MaHcnepMus. XUMHUYECKas OSBOJIOLMS. | BUTAIU3M, MaHCIIepMUs, 6101073,
U3Y4YCHHUS. AOHOreHHBI  CHHTE3  OpPraHMYeCKUX  BELIECTB M3 | KOalepBaTbl, IPOOUOHTHI, CUMONOTEHES.
I'unoressl HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  MOATBEPKIACHUE XapakTepu3oBaTb METOABl HU3yUYEHUs
IIPOUCXOXKICHHUS XMUMUYecKoH 3Bosoluu. HauanbHble 3Tarbl OMOJIOrHYECKON | HCTOPUYECKOTO MPOLIOro 3eMIIH.
KU3HU Ha 3emiie spomonun. I'mnmoreza PHK-  wmupa. ®PopmupoBanue Ilepeunciars OCHOBHBIE JTallbl
MEMOpAaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. | XUMUUECKOH U OMOJIOTUYECKOM IBOIIIOLUH.
IlepBble KJIETKH U UX 3BOIOLHS. POPMHUPOBAHNE OCHOBHBIX W3narate copepkaHWe THUIOTE3 W
IPYIII )KUBBIX OPraHU3MOB. TEOpUH BO3HUKHOBEHHUS JKHU3HM Ha 3eMile
Hemoncmpayuu: (KpeaoHu3Ma, CaMOIIPOU3BOJIBHOIO
Ilopmpemur: 3apOoXk/IeHUs] (CHOHTAaHHOTO), INaHCIEPMUH,
®. Pemu, JI. Ilactep, C. Munnep, A. M. Onapun, I'. | runore3st PHK-Mupa).
IOpn. OnwucsiBath JKCIIEPUMEHTBI C.
Tabnuyvr u cxemvr: «Bo3HukHoBeHne ConHeuHoll | Mwmnepa u I. IOpu mno mnomyuyeHuro
CUCTEMBI», «PaszBurtue OpPraHUYeCKOro MHUpay, | OpPraHUYECKUX BEILECTB U3 HEOPTraHUYECKUX
«PacturenbHas KJIETKa», «OKuBoTHas KJIETKa», | MyTéM a0MOT€HHOT0 CUHTE3a
«IIpokapuoTnueckasl KI€TKa»
OcHOBHbBIE  3TaIlb Pa3BuTtHe *u3HM Ha 3emiie MO 3paM U MEpHOIaM. PackpsIBaTh coaep:kaHue TEPMUHOB U
2.2 9BOJIIOLAA 2 Karapxeif. = Apxeiickas W NpOTEpO30HCKas  3pbI. | MOHATUH: 20H, 3pa, MEepPHO, apoMop(dO3Bl,
OpPraHn4ecKoro MHpa Ha [Taneo3oiickas »dpa u e€ mNepuoabl: KEMOPUIMCKUH, | UANOATANTAIIH.
3emiie, pa3BUTHE XHU3HU OpPIOBUKCKHUH, CUIIypUHCKUH, JIEBOHCKUH, 3HaTh MOCJIENOBATEIBHOCT DOHOB!
I10 3paM U MEepUOIaM KaMEHHOYTOJIbHBIN, IEPMCKHUH. KaTtapxeu, apxeH, npoTepo3oil, (paneposoii;
Me3o301¥ickas opa U €€ Nepuoabl: TPUACOBBIN, FOPCKUH, | dp: apxenckas, IIPOTEpPO30HCKas,
MEJIOBOM. Mmajeo30McKas, ME3030HcKasl,
KaiiHo3o0lickas spa M €€ Mepuojabl: NaJeOreHOBBIH, | KAHHO30MCKas; MEpPUOAOB: KeMOPUHCKHUH,
HEOT€HOBBIN, aHTPOITOT€HOBBIH. OPJIOBUKCKHM, CHJIIYPUHUCKUH, JIEBOHCKUH,
XapakTepucTuka  KJIMMara M TEOJOTMYECKUX | KAMEHHOYTOJIbHBIN, IIEPMCKUH, TPUACOBBIMN,
nponeccoB. OCHOBHBIE ATalbl 3BOJIOIUN PACTUTENIBHOTO W | FOPCKUH,  MEJIOBOM, MaJCOTCHOBBIM U
YKUBOTHOTO MHpa. ApoMopdo3bl Y paCTeHUH M >KUBOTHBIX. | HEOT'€HOBBIN, aHTPOIIOT'€HOBBIH.




[TossBneHue, paciBeT W BBIMUpPAHHUE TPYII  KUBBIX
OpraHU3MOB.
Hemoncmpayuu:

Tabauywr u cxemol: «Pa3BUTHE OPraHUYECKOTO MUpPay,
reoxpoHojioruueckass — Tabnuna;  Koyekuus — «DPopMbl
COXPaHHOCTH MCKOIIa€MbIX KUBOTHBIX U PACTEHUII».

Jlabopamopusie u npaxmuueckue padoomot:

[TpakTudeckast padora Ne 1. «M3ydeHHe MCKOMAEMBIX
OCTAaTKOB PAaCTEHUI U )KMBOTHBIX B KOJUIEKIUSIX.

OKcKypeusi  «OBOJIOLUS OPraHUYECKOro Mupa Ha
3emnie» (B €CTECTBEHHO-HAy4YHBIH WM KpaeBeIUYECKHid
My3€il)

XapaKTepI/BOBaTB OCHOBHEIE€ COOBITHS
B pa3sBUTUHN OPraHUYCCKOro Mupa I10 3paM U
nepuoaam IreOJIOTHYSCKOM HNCTOPHUH; DOTallbI
pPasBUTHA PpPACTUTCIBHOIO U KUBOTHOI'O

MHpA.
Beigenute  rnaBHBIE  apoMOpPQO3BI
pacTEeHHI M )KUBOTHBIX.
CpaBHUBATH MEXTY coboit

HpCHCTaBHTeHCﬁ CUCTCMATUYCCKUX TI'PYIIL
OpraHru3MOB, BBIABJIATL YCPThlI YCIOXKHCHHA
u HpI/ICHOCO6J'I€HHOCTI/I K YCJIOBUAM KU3HU

CoBpemeHHas CucreMa OpraHM4YeCcKOro MuUpa Kak OTpPaXKECHHE PackpriBaTh copepkaHue TEPMUHOB U
2.3 CUCTEMA OPraHUYECKOro SBOJIIOLIAH. OcHoBHbIE CUCTEMATUYECKUE  TPYIIbI | HOHITUNA: CHCTEMATHKA, HCKYCCTBEHHas U
Mupa OpraHU3MOB. €CTECTBEHHasl KJaccuukanus, OuHapHas
Hemoncmpayuu: HOMEHKJIaTypa, IPUHLUI HEPAPXUYHOCTH.
Tabnuysr  u  cxemvi:  «COBpeMeHHas — cHucTeMa XapakTepHu3oBaTh COBPEMEHHYIO
OpPraHNYeCKOro MUPa» CHUCTEMY OPraHU4ECKOro Mupa
Opomronus OBOMIOIMS 4YeJIOBEKa. AHTPOIIOJIOTHA KAk Hayka. PackpriBaTh copepkaHue TEPMUHOB U
2.4 YesioBeKa (aHTPOIIOTeHE3) PasButre npencTraBieHMI O NPOUCXOKICHHUM 4YEJIOBEKA. | MOHATUN: aHTPOINOJIOTHS, aHTPOIOIEHE3,
Mertoabl u3zyueHust antpornoreHesa. CxoactBa W pa3nuuus | yenoBek  pazymHbli  (Homo  sapiens),
yeloBeKka U KUBOTHBIX. (CHcTeMaTHYecKoe IIOJIOKEHUE | MPSIMOXOXKIEHHe,  BTOpass  CHUTHAaJIbHad
yenoBeka. Jemoncmpayuu: cucreMa.
Ilopmpemeur: Y. JlapBuH. [Iepeuncnars 3agauum aHTPOMOJIOTHH,
Tabnuyebl u cxemvl: «CpaBHEHUE aHATOMHUYECKUX YEPT | TAllbl CTaHOBJICHUS " pa3BUTHSA
CTPOEHHS YeJIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH. MIPEACTABICHUI 0 MPOUCXOXKIACHUU
Obopyooeanue: CIENKU UM U300paXEHUsI KAMEHHBIX | YellOBeKa.
opynui MepBOOBITHOTO YEJIOBEKa: KaMHU-YOIEphl, pyouna, N3marate  OCHOBHBIE  IOJIOKEHUS
ckpebua TEOpUH 4. JapBuHa, KPUTUYECKHU

3HaTh CUCTEMAaTHYSCKOE ITOJ0KEHHIE

OLICHMBAaTh HEHay4yHYI HHGMOpPMaLHI0 O
IIPOUCXO0XKICHUH YETIOBEKA.




Buga Homo sapiens, mepeducisith er

MOp(OTIOr0-aHATOMUYECKHUE MPU3HAK
pa3HOro YpOBHS (THI, KJIacC, OTPSIA U Ap.).
VYcranaBnuBaTh 4epThl  CXOJICTBA

pas3Iuuuii YeIoBeKa M )KUBOTHBIX.

OOBACHITL U OIEHMBATh 3HAYCHH
HAay4YHBIX  3HAHHK O
YyeloBeKa ISl TMOHMMaHUsT MecTa U po
YeJI0OBEKa B IPUPOIC

HpOI/ICXO)KI[eHiE:I[

=

JIBIDKyIIIE  CHJIBI HBmwxkymme  cunbl  (dakTopsl) — aHTPOIMOTEHE3A. PackpsIBaTh conepkaHHe TEPMUHOB U
2.5 (dakTopsI) HacnenctBeHHass WM3MEHYMBOCTHP M €CTECTBEHHBIM OTOOp. | MMOHSATHM: (bakTopsI aHTPOIIOTCHE3a,
aHTpOIIOreHe3a OO01ecTBEeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyZa, | TPYIIIOBOE COTPYJIHUYECTBO, peub,
MBIIUICHHUE, PEYb. opynuiiHas AesITeNbHOCTb, MOIUMOphU3M.
Hemoncmpayuu: XapakTeprus3oBaTh JBUKYIIHE CHUJIIbI
Tabauysr u cxemol: «CpaBHEHHE aHATOMUYECKUX 4epT | (haKkTopbl) aHTpOHoreHe3a: OMOIOTrHYEeCKHe
CTPOCHHUSI YEJOBEKa M 4YeJIOBEKOOOpa3HBIX 00€3bsiH», | © COLMANbHBIC, CPAaBHUBATH HUX MEXIY
«OCHOBHbIE MeCTa MaJCOHTOJOTMUECKUX HAXOJOK MPEIKOB | cOO0M
COBPEMEHHOTO YEJIOBEKaY.
Ob6opynoBanue: Mysbku «IIpoucxoxkaeHue uyenoBeka
(TTaJIeoHTONIOTUYECKHE HAXOJIKH )
OcHOBHBIE  CTaUU OCHOBHBIE CTaJiMd W BETBU OHBOJIOIUM YEJIOBEKa: PackpbIBaTh cozepkaHle TEPMUHOB U
2.6 3BOJIIOIUU YEI0BEKa aBCTPAJIONIUTEKH, Yenosek YMEJIBIH, YenoBek | MOHATUI: aBCTPAIONUTEK, YEIOBEK YMEIbIH,
npsaMoxoaaumii, YenoBek HeaHAepTaldbCKUM, YenoBek | uesoBeK MNPSAMOXOIAIIUI, HeaHepTaell,
pasyMHBId COBPEMEHHOTO THIA. HaxoIKW WCKOMaeMbIX | KpOMaHbOHEI], HEOJUTHIECKAs PEBOJIOIMS,
OCTaHKOB, BpeMs CYIIECTBOBAHUA, 0011acTh | IEpBOOBITHOE UCKYCCTBO.
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KH3HH, XapakTtepu3oBaTh ¥ CpaBHHBATh
opyausi. MEXy cO00l OCHOBHBIE CTAIUH 3BOJIIOLUHU
Jlemoncmpayuu: YeloBeKa:  XPOHOJIOTHYECKUH  BO3pacT,
Tabruyuw u cxemul: «OcHOBHBIE MecTa | apeall pacipoCTpaHeHUs,, 00bEM T'OJIOBHOTO
MAJICOHTOJIOTHYECKAX HAXOJOK TIPEJAKOB COBPEMEHHOTO | MO3ra, 00pa3 KU3HU U OPYIHs TPyAa

4esoBeKa», «JlpeBHelmme gy,
«IlepBbie COBpEMEHHBIE JTIOTU.
O6opynoBanue: MyspKU «IIponcxoxIeHHE YeTOBEKa»

«I[peBHI/IC JOOK),




(OrOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHICPTAJIbIIA,
KPOMaHbOHI[A); CJICTKH WM H300paKCHUS KaMEHHBIX
opyauii MepBOOBITHOIO YEIOBEKA: KAMHHU-YOIIIEPhI, PyOuIIa,
ckpebra

2 Yenoeueckue YenoBeueckue packl. OCHOBHBbIE OOJBIINE paChI: PackpbIBaTh coaepkaHue TEPMUHOB U
A pacel W IPUPOIHBIC eBporeoniHasl  (€BpasuiicKasl), HErpo- aBCTpPaJOMJHAs | IOHATUM:  pachl, pacoreHe3, CoLual-
aJlanTalnuy 4ejioBeKa (9KBaTOpHANIbHASA), MOHTOJIOUIHAS (a3maTcko- | JapBUHHU3M, pACU3M, METHCALIUS.

aMepUKaHCKas). Xapaktepu3oBaTb M CpPaBHUBATH

UYeptol MPUCTIOCOOJICHHOCTH MIPEACTABUTENEH | IPEeICTaBUTENIEH YEIOBEUECKUX pac,
YeJI0BEYECKUX PAC K YCIOBHSM CYIIECTBOBaHUSA. ENUMHCTBO pacKpbIBaTh MPUYUHBI U MEXAHU3MBI
YyelloBeuecknXx pac. KpuTuka colmanbHOro JapBMHH3Ma M | pacoreHesa, IEepedyucCisiTh M MPUBOJUTH
pacuszma. IPUMEpPBI TPUCTIOCOOIEHHOCTH YeJIOBEKa K
Jemoncmpayuu: YCIIOBUSM Cpenbl, PUMEPHI
Tabauywvl u cxemvi: «YenoBedyeckue pachb» MPUCTIOCOOUTEIBHOTO 3HAYEHUSI PACOBBIX

MIPU3HAKOB.

JlokazeiBaTh eauHCTBO BHJa Homo
sapiens, HAy4YHyI0  HECOCTOATEIbHOCTh
pacoBBIX  TEOpHH, WA  COLMAIBHOTO
JIApBUHU3MA U pacu3Ma

Tema 3. Opranu3msl 4 OKpy:Kawmas cpeaa (5 yacon)

DKOJoTus KaKk HayKa DKoJoTus Kak HayKa. 3aJauu ¥ pa3Jieibl SKOJIOTHH. PackpriBath conmepkaHue TEPMUHOB U
3.1 MeToabl SKOJIOTUYECKUX UCCIIEIOBAHUMN. MOHSITUIA: 9KOJIOTHS, MOJIEeBbIe HAONIOICHNUS,
OKOJIOTUYECKOE  MHPOBO33PEHHE  COBPEMEHHOTO | AKCIIEPUMEHTHI, MOHUTOPUHT OKpY’Karolei
yenoseka. JJemoncmpayuu: Cpelpl, MOJAEIUPOBAHUE, HKOJIOIMUECKOE

Topmpemui: A. I'ymb6onsar, K. @. Pynbe, O. ['ekkensb. | MEPOBO33pEeHHE.
Tabruyer u cxemsi: xapra «IpupoaHbie 30HBI 3eMITH» [lepeuncnary 3agaud SKOJIOTHUH, €€

pa3zesnbl U CBSI3U C IPYTUMH HayKaMHu.

XapakTepu3oBaTh METO/IbI
SKOJIOTHYECKUX HCCIEIOBAHUHN

Cpenpl oOuTaHusi u Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3EMHO- PackpeiBath conepkaHue TEPMUHOB U
3.2 | akonoruveckue hakTopsl BO3yIIIHAs, IOYBEHHAs!, BHYTPU- OPraHU3MEHHas!. MOHATHM: cpefja oOUTaHUs, HKOJIOTHMYECKUE

DKosnornyeckue (HhakTopsl.

(akTopHl, OHMOJIOTNYEeCKU ONTHMYM,




KJIaCCI/I(i)I/IKaHI/IH OKOJIOTHUYCCKUX

(hakTopoB: abuoTHYecKue, OMOTUYECKHE u
AHTPOIIOTEHHBIE.

JlelicTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

Jemoncmpayuu:

Tabnuywl u cxemvi: «Cpenibl 0OUTAHHS OPTaHU3MOBY

OTPAaHUYUBAIOIIHNHA (JTUMUTHPYIOIIIHH )

(bakrop.

XapakTepu3oBaTh  yCJIOBHS  Cpel
OOUTaHUsI OPTaHU3MOB; KJIacCU(PHUIIMPOBATH
U XapaKTepru30BaTh IKOJIOTUYECKUE
(daktopel: abuoTHueckue, OUOTHUECKHE U
AHTPOIIOTCHHBIC.

OnuceiBaTh ACHCTBHE DKOJIOTHUECKUX
(hakTOpOB HA OPTaHU3MBL.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHSI U >KU3HEIEATEIIbHOCTH PACTEHUM
Y )KHBOTHBIX Pa3HBIX CpeJl OOUTaHUs

AbuoTtnueckue AbGuoTtnueckue  GakTopbl:  CBET,  TeMIleparypa, PackpbIBaTh copepikaHue TEPMUHOB U
3.3 | dakTopsI BIaXXHOCTh. PoTonepruoansm.lIpucnocobiienuss OpraHu3MoB | OHATHI: abuoTnyeckue (bakTopsI,
K JeHdcTtBuI0O alOuotuyeckux ¢akropoB. buonornyeckue | GporonepnoausM, OMOIOrHUECKUE PUTMBI.
PUTMBEI. AHanusupoBarh  J€iCTBUE  CBeTa,
Hemoncmpayuu: TEMIIEPATYPBHI, BIAKHOCTH HA OPTaHU3MBI U
Tabnuysl u cxemol: «DOTONEPUOIUZIM. MPUBOJIUTE HPHUMEPHI NPUCHIOCOOIEHHOCTU
Jlabopamopuvie u npaxmuueckue padomul: opranu3moB. lIpoBoauTe OuomOrHYECKUE
Jlabopatopnas pabora No 3. «Mopdonornueckue | HaOmOAeHUST W OQOPMIIATH  PE3yJIbTATHI
0COOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaHUY. NPOBEIEHHBIX HAOIIOJCHUN
JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pocT
U Pa3BUTHE YEPEHKOB KOJIEYCa»
buornueckue buotnueckne  ¢akroppl.  Buasl  OMOTHUECKHX PackpsiBath conepkaHue TEPMUHOB U
4 baxTopsl B3aUMOJICHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO, CUMOMNO3 U | MOHATHUI: OouoTHUYeCcKHe (bakTopsl,
ero ¢opwmel. [lapazutuszM, Koomepamnus, MyTyajau3M, | XUIIHUYECTBO, Mapa3UTHU3M, KOHKYPEHIIHS,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaxJeOHUYECTBO). | MyTyaJIu3M, CUMOMO3,  KOMMEHCAJU3M,
AMeHcanu3M,  HelTpanu3M. 3HaueHHE  OMOTHYECKUX | HaXJIeOHHYECTBO, KBapTHUPAHCTBO,
B3aUMOJCHCTBUIl [ CYHIECTBOBAHHUS OPraHU3MOB B | aMEHCAIM3M, HEUTPAJIU3M.
MIPUPOJHBIX COOOIIECTBAX. XapakTepru3oBaTh Oonotuyeckue
Hemoncmpayuu: (akTOpB! U BU/IbI B3aMMOOTHOLICHUN MEXITY
Tabnuywl u cxemol.: «llumieBbie Henm» OpraHu3MaMu; MIPUBOIUTH IPUMEPHI
B3aMMHOM MIPUCTIOCOOTICHHOCTH




OpPraHru3MOB.
CpaBHuBaTh MEXIy COOO  BHJIBI
OMOTHYECKUX B3aUMOJCHCTBUI OPraHU3MOB

DKoJIOTHYeCKHe DKOJOTUYECKHE XapaKTePUCTHKU TIOTTYJISITIHH. PackpbiBaTh conepkaHue TEPMUHOB U
3.5 | xapakTepucTUKH BUIA U OcHOBHbIE  MOKa3zaTeiad  MOMYNSIHUHU:  YHUCICHHOCTH, | MOHSITHIA: TIOTYJISIIIMS, YHCIEHHOCTb,
MO YJISIITII IJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTPALIUS. | INIOTHOCTh,  POKIAEMOCTh, CMEPTHOCTb,
JlnHamMuKa YUCICHHOCTH MOMYISALIUU U €€ Perysius. IPUPOCT, MUTpanus, JUHAMHKA
Jemoncmpayuu: YUCIIEHHOCTH TOIMYJISIIIAH.
Tabnuysr u cxemwl: «lonmynsumny, «3aKOHOMEPHOCTH XapaxkTepus3oBaTh OCHOBHBIE
pocTa YHCICHHOCTH TOMYJISAUUA WHPY30pUU-TY(DETbKIY. | TOKAa3aTeId W JKOJOTHYECKYIO CTPYKTYPY
Jlabopamopusle u npakmuyeckue padomoi: MOMYJISLINY; OIHCHIBATh MEXaHU3MBI
[Ipaktuueckass padora Ne 2. «[loacy€Tr TUIOTHOCTH | PETYJISAIHUUA YUCICHHOCTH MOMYIISIIHH
MOMYJISIIIUI pPa3HBIX BUOB PACTCHUI
Tema 4. CooOmecTBa u JKOJIOTHYeCKHe cucTeMbl (9 4acos)
CooOmiectBa CooOuiectBo opraHu3MoB — OuoLeH03. CTpyKTypbl PackpeiBaTh conepkaHue TEPMUHOB U
4.1 | opraHu3MoB Ouolle HO3a: BUAOBas, MPOCTPAHCTBEHHAs, TpodudecKas | MOHITHIA: OHOILIeH03, HKOCHUCTEMA,
(mumieBast). Buapl-moMiUHAHTHI. OHOTeo1IEH03, BUJIBI-JIOMWHAHTEHI,
Cas3u B 6HO1IEHO3E. 9KOJIOTHYECKas HUIIIA.
Jemoncmpayuu: XapakTepu3oBaTh OuoIIeHO3
Tabnuywr u cxemor: «l[lumessie 1enu», «buoieHos: | (cooduiecTBo), ero BUJIOBYIO,
COCTaB U CTPYKTYypay. MIPOCTPAHCTBEHHYIO u TpoHuuecKyro
Obopydosanue:  Mojenb-aniuMKaus <« TUNUYHBIE | CTPYKTYPHI.
OMoIIeHO3bI»; Tepbapuili  «PacTuTenpbHbIE COOOIIECTBAY; OOBsICHATD  pOJIH KOMITOHEHTOB

KoJuieKusa «bHo1eHo3»

OMOIIeH03a B MOAJIEPKAHUU €T0 CTPYKTYPHI

W CYUIECTBOBAaHMA Ha  ONpPEIEIEHHOMN
TEPPUTOPUH.
OOBACHITE OHOJOTMUYECKHH CMBICI
SIPYCHOCTH U JTUCTOBOM MO3aHKH.
CpaBHUBaTH KOMIIOHEHTHI
OHOILIEHO30B, HX BUJIOBYIO,
MMPOCTPAHCTBEHHYIO n TPOPHUIECKYIO

CTPYKTYPhbI, CBA3HU MCXKAY OpraHu3MaMu
) Y




DKOCUCTEMBI U Okosornyeckue cucteMsl (3kocucremsl). [lonsrue 00 PackpeiBaTh conepaHue TEPMUHOB U
4.2 | 3aKOHOMEPHOCTH ux 9KOCUCTEME U OMOIr€OLEHO3E. MOHSTHMA: 9KOCHCTEMA, OuoTreoneHos,
CYLIECTBOBAHMS @DYHKIMOHAIbHBIE KOMIIOHEHTBI IPOAYLEHTBI, KOHCYMEHTBI, PENYLICHTBI,
HKOCHUCTEMBI: MPOTyLIEHTHI, KOHCYMEHTBI, pEAYIIEHTHL. | TpOo(hUYECKHE YPOBHH, MULIECBAS
KpyroBopot BemEeCTB U MOTOK SHEPTUU B IKOCHCTEME. Henb M CeTb,  DKOJOTMYECKHE
Tpoduueckue (MUIIEBBIE) YPOBHH  JKOCHUCTEMBI. | MUPAMUJIBI, O6uomacca, IIPOJIYKLIUS,
IImmeBple nenu U cetd. OCHOBHBIE — IIOKA3aTENIM | CYKLIECCHS.
9KOCUCTEMBI: OMOMacca, MpOAYKUUSA. OKOJIOIMUYECKHE XapakTepus3oBaTh CBOICTBa
NUPaMUAbL:  NPOJAYKLMH,  YUCICHHOCTH,  OMOMACCHI. | YKOCUCTEMBbI (e€ CIOCOOHOCTh K
CBolicTBa 9IKOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJSALUS, | JUINTEIbHOMY CaMOIIO/IEP>KAHHUIO,
pasBUTHE. OTHOCUTEIIBHO  3aMKHYTBIA  KPYTOBOPOT
Cyxkueccus. BEIIECTB, HEOOXOAMMOCTh MTOTOKA SHEPTHH).
emoncmpayuu: CpaBHuBarb nacTOMILHBIE U
llopmpemui: A. JIx. Tencnu, B. H. Cykaués. JICTPUTHBIC TUINEBbIE IeTH, Tpoduyueckue
Tabnuyer u cxemwvl: «IIpuponHble cOOOIIECTBa», | YPOBHU 3KOCUCTEMBI.
«enu nutaHus», Paznnuare nupamuabl  NPOAYKLUH,
«DKOJIOTHYECKAs TUPAMHUIA» NUPAMUJBl  YHUCICHHOCTH W NHPaMHIbI
Oromacchl.
CocTaBiATh LIENU U CETU TUTAHMUS.
[IepeunciaAT CBOHCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pPa3BUTHE
(cykmeccus).
OnucelBaTh MEXaHU3M MOJICPKAHUSL
paBHOBECHS B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKIIECCHH,
BBISIBIISITh MPUYUHBI U oOrmiue
3aKOHOMEPHOCTH CMEHBI SKOCHCTEM
[IpupoaHbie [IpupoiHBIE 5KOCUCTEMBI. PackpsiBath conepxkaHue TEPMUHOB U
4.3 | BKOCHUCTEMBI DKOCUCTEMBI PEK U 03€Ep. MOHATHI: BOJIHBIE 9KOCUCTEMBI,
DKocHCTeMa XBOMHOTO WM IIMPOKOJUCTBEHHOTO | OMOTEOICHO3HI, (bUTOTUTAHKTOH,
neca. 300IJIAaHKTOH, OEHTOC, TYMYC
Jemoncmpayuu: [IpuBOoguTE mNpUMEpPBl TPUPOIHBIX

Tabnuyws u cxemul! «IKocucTeMa

IKOCHUCTEM CBOEH MECTHOCTH.




IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO JIecay,
«buoneHos BogoEMar.

Obopyoosanue: Tepdbapuu U KOJUJICKIIMM PACTCHUH U
KUBOTHBIX, MPUHAMICKAIINX K Pa3HBIM OSKOJIOTHUYECKUM
TpyIIaM OJHOTO BHIA

CpaBHuBaTh Ha3eMHble U BOJHBIE
9KOCUCTEMBI; OpPraHu3Mbl, O0pasyrolue
pasHble TpoHUUecKre ypOBHU

AHTpPOIIOT€HHBbIE AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. PackpbiBaTh cofepaHue TEPMUHOB U
4.4 | sKOCHCTEMBI VYpboskocucremsl. buonornyeckoe U XO34HCTBEHHOE | OHATUHA:  AHTPOIIOTEHHAas  HKOCUCTEMA,
3HAYEHUE arpo3KOCUCTEM u ypOOIKOCUCTEM. | arpOIKOCHCTEMA, ypOoskocucrema,
buopasznoobpasue kak (akTop YCTOWYMBOCTH 3KOCUCTEM. | OHMOpa3HOOOpasue.
CoxpaHeHne OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emire. XapakTepus3oBaTh arpodKOCUCTEMBbI U
Jemoncmpavuu: ypOOIKOCHUCTEMBI, 0COOEHHOCTH ux
Tabnuywl u cxemsl: KATPOLIEHO3Y. CYLIECTBOBAHMSI.
Obopyoosanue: xoinekuus «Bpeaurenn BaxHEUIIMX [IpuBOAUTE MPUMEPHI AHTPOIIOI'€HHBIX
CEJIbCKOXO3SICTBEHHBIX KYIbTYP» 9KOCUCTEM CBOEH MECTHOCTH, OIUCHIBATh UX
BUJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBaTh COCTaB U CTPYKTYpYy
IPUPOJIHBIX DKOCUCTEM H arpo3KOCHCTEM,
arpo3KoCcUCTeM M YpOOIKOCUCTEM
buocdepa - VYuenue B. 1. Bepnaackoro o Ouocdepe. ['panuisl, PackpsiBaTh coxepkaHu€ TEPMUHOB U
45 | rnoGanpHasi  JKOCHCTEMaA COCTaB W CTpykTypa Ouocdepsl. KuBoe BEHIECTBO M €ro | MOHATHI: Ouocdepa, KUBOE BEIIECTBO,
3emin ¢ynkuun. OcodbeHHOCTH OGHOoCchepbl Kak JUHAMHYECKOE PaBHOBECHE.

rJ100ampHOM SKOCHCTEMBI. [IlMHaMIueckoe paBHOBECHE
1 oOpaTHas cBs3b B Ouocdepe.

Jemoncmpayuu:

Iopmpemui: B. . BepHaackui.

Tabauyvl u cxemwvr: «O06mas cTpykTypa Onocheps»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dKpaH
omocdepp»

OuenuBats Bkian B. . BepHaackoro

B CO3/1aHHE yueHus o buocpepe.

XapakTepus3oBaTh coctaB Ouochepsl,
(GyHKIMK JKUBOTO BeliecTBa Ouochepsl U
ompenensaTe (Ha KapTe) o0nacTu ero
HauOOJIBIIETO PACIIPOCTPAHEHHUS.

[TpuBOIUTE TPUMEPBI  TPOSIBICHUS
(GyHKIMH HKMBOTO BelecTBa OHOCHEpHI,
OMOTEOXUMHYECKOM JeSTeTbHOCTH
YeJI0BEKa.

[lepeuncnsats ocobeHHOCTH OHOChEPDI
KaK r7100aJ1bHOM S9KOCHCTEMBI 3eMIIN




3aKOHOMEPHOCTH KpyroBopoThbl BemecTB U OMOT€OXUMUYECKUE ITHKIIBI PackpbiBaTh cojepkaHue TEPMHHOB U
4.6 | cymiecTBOBaHUS JJIEMEHTOB (YTJIepoja, a30Ta). TTOHSITHIA: [[EJIOCTHOCTh ouochepsl,
ouocdepsl 3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH. KPYrOBOPOT BEIIECTB, OMOTCOXHMHUYECKHE
Jlemoncmpawuu: IUKIIBI DJIEMEHTOB, 30HATBHOCTH OMochepsl,
Tabnuyer u cxemwi: «KpyroBopor yriepoga B | OMOMBI.
ouocdepe», «KpyroBopot azoTa B mpUpozIe» OnuceiBaTh  KPYroBOPOT  BEUIECTB,
OMOT€OXMMHUYECKUE  IUKJIBl  a30Ta U
yriepoza B buocdepe.
OOBACHATh TNPHUYUHY 30HATBHOCTH
ouocdepsl. [TepeuncnsaTs u
XapaKTepU30BaTh OCHOBHBIC OHOMBI CYIIH
3emiu
YenoBedyecTBO YenoseuectBo B Ouocdepe 3emin. AHTpPONOTECHHBIE PackpbiBaTh cojiepkaHue TEPMHHOB U
4.7 | 6uocdepe 3emin n3MeHeHus B onocdepe. [modanbHbIe HNOHSTUN:  AHTPONOIEHHbIE  U3MEHEHUs,
JKOJIOTUYECKUE TIPOOIIEMBI. IKOJIOTUYECKUN KPU3HC, IIT00TbHBIC
Jemoncmpayuu: poOIIeMBI.

Tabnuyer u cxemvi: «lIpuMepHBIE AHTPONOTE€HHBIE
BO3JECHUCTBUS Ha TMpUpPOAY», «BaxHellne WMCTOYHUKHU
3arpsiI3HEHUsT BO3JyXa M TIPYHTOBBIX Boxm», «llouBa —
BaKHeHIas  cocraBisomas  ouocheps», «DakTopsl
nerpajanuu nousy, «[lapHukoBbiit 3ddexr», «PakTopsl
PaZAMoOaKTUBHOIO 3arpsizHeHus ouocdeps»; KpacHas kHura
P®, wu3o0pakeHHss OXpaHsSE€MBbIX BHIOB pAacTeHUH U
KUBOTHBIX

XapakTepu3oBaTbh OHOCPEpPHYIO POIb
YeJI0BeKa.

[IpuBOAUTH MPUMEPHI AHTPOIIOT€HHBIX
M3MeHeHul B Guocdepe.

OneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3YIIHOW, BOAHON CpEIbl, H3MEHEHUS
KJIMMaTa, COKpalleHus: 6nopazHooOpasusi.

dopMynHMpoBaTh COOCTBEHHYIO
MO3UIMIO TIO OTHOIICHHUIO K TJIOOANBbHBIM H
pEeruoHaNbHBIM 9KOJIOTHYECKUM
npobiemMaM, apryMeHTUPOBaTh CBOIO TOUYKY
3peHMs.

Ha3piBaTp  mpuYMHBI  MOSABICHUS
MPUPOJOOXPAHHOM  JTHUKH,  PacKpbIBaTh

3HA4YCHUEC TIporpecca i HpCOHOJICHUA
OKOJIOTMYCCKOI0 KprU3unuca

CocymiecTBoBaHuE

CocyiiecTBOBaHHE  MPUPOJABI M YEJIOBEUYECTBA.

PackpbiBaTh conepkaHue TEPMUHOB U




4.8 | mpUpOJBI U YEIOBEUECTBA 1 CoxpaHenue O6MOpa3HOOOpa3us KaK OCHOBA YCTOHYMBOCTHU | NOHSATHUI: panroHaIbHOe
onocepsl. OcHOBa  palLMOHAIBHOIO yIIpaBJIEHUS | IPUPOAONOIb30BAHNUE, yCTON4MBOE

OPUPOJHBIMM  pecypcaMd M HUX  HUCIOJIb30BAaHHUE. | pa3BUTHE, KO3BOIIOLHUS.
JlocTkeHust OMOJIOTHH M OXpaHa IPUPOIBI. XapakTepus3oBaTh panyoHalbHOe
Jemoncmpayuu: UCIOJIb30BaHUE  HPUPOAHBIX  PECYPCOB;
Tabnuywbt u cxemvl. «buocdepa u uenoBex» OCHOBHBIE I10JIOKEHHUS KOHILIEINH

YCTOMYUBOIO PA3BUTHS

PesepBHOe Bpemst
2

OBLIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Nem [ P T
. t A3IETL SeMa YpoKa Bce | mpakt | Bumsl, popm
ro pab. bl KOHTPOJISL
1 Tema 1. Buosnorus kak Hayka 2
buonorus B cucreme Hayk. MeTo/ bl MO3HAHUS KUBOM pupoasl. | 1 0 | Ycrubrit
orpoc
2 | 1I/P Nel «Hcnonv3osanue paziuyHvlx Memo0o8 npu u3yueHuu 1 1 | V.ompoc
OuoNOCUYECKUX 0OBLEKMOB) I1p. pab.
3 | Tema 2. )KuBble CHCTEeMbI H HX OpPTraHHU3aANMS 1 YcTHBIN
.bronoruueckue cucTemMbl, IPOLECCH U UX U3YUEHHUE. 1 0 | ompoc
4 | Tema 3. XuMH4YeCKHii COCTAB U CTPOeHHE KJIETKHU 8 YcrHbII
XUMUYEeCKUI cocTaB KJIETKU. Bosia 1 MUHEpabHbIE COH 1 0 | ompoc
5 | benku. CocraB u cTpoeHue OEIKOB. 1 0 | YcrHbrit
OTpoc
6 | ®epMeHTHI — OMOIOrHYECKUE KaTaTu3aTOPhI. 1 1 | Y.ompoc
JI/P Nel «H3yuenue kamanumuueckou akmueHoCmu (epmenmos IIp. pabd.
(Ha npumepe amuasvl UIU KAMaiasvl)»
7 | Yraesoasl. JIunuast 1 1 YcrHblii
orpoc
8 | HyxneunoBsie kucnotel. ATO 1 1 | Yerusii
OTpoc
9 | O6o6mmenue Mo TeMe «XUMHUYECKUI COCTaB KIETKI» 1 1 Tectup.
10 | Uctopust u MeToabl n3ydeHus kietku. Kiierounas teopusi. 1 0 | YcrHbrid
oIpoc
11 | CtpoeHue 3yKapuOoTHYECKOU KIIETKH. 1 1 | Y.ompoc
JI/P Ne2 «H3yuenue cmpoenus Kiemok pacmenutl, HCUGOmMHbIXx, IIp. pab.
2pub06 u bakmepuii N0OO MUKPOCKONOM HA 20MOBbIX
MUKDONPenapamax u ux onucanuey
12 Tema 4. ’KuzHeneaTeJIbHOCTh KJICTKH 6 ITucem.x
OOMeH BelecTB UM METabO0IU3M. 1 0 | oHTpOIB
13 | ®orocunTe3. XeMOCHHTES. 1 0 | Ycr.om.
14 | DHepreTudeckuii 0OMEH. 1 0 ITuceM.x
OHTPOJIb
15 | buocunres 6enka. Peakuus MaTpuuHOTO CHHTE3A. 1 0 | Y.ompoc
[Ip. pa6.
16 | Tpaucnauus — 6MOCUHTE3 OerKa. 1 0 | Y.ompoc
17 | Heknerounslie ()OpMbI 5KM3HH — BUPYCHI. 1 0 | Y.ompoc
18 | Tema 5. Pa3mHokeHHEe U MHANBUIYAJTbHOE Pa3BUTHE Opranny 5 VY .ompoc
JKW3HEHHBIN [IUKIT KJIETKH. 1 1
JI/P Ne3 «Habnooenue mumo3sa 6 kKiemrkax KOHYUKa KopeuwKa
JIYKA HA 20MOBbIX MUKPONPENapamaxy




19 | ®opmbl pa3MHOKEHUST OPTAHU3MOB 1 0 | Ycr.omp.

20 | Meiios. 1 0 | Y.ompoc

21 | OGpa3zoBaHMe U pa3BUTHUE MOJIOBBIX KJIETOK. OTUIOI0OTBOPEHHE. 1 1 | V.ompoc
JI/P Ned «H3yuenue cmpoeHus noioswlx KiemoK Ha 20Mo8bix IIp. pa6.
MUKDPONDpenapamaxy

22 | UaauBuayaabHOE pa3BUTHE OPTaHU3MOB. 1 0 | Y.ompoc

23 | Tema 6. HacjieicTBEHHOCTh H H3MEHYHBOCTh OPraHU3MOB 9 0 | Tecrup.
I'eneTrka — Hayka 0 HAaCJIEJICTBEHHOCTH U U3MEHYUBOCTH. 1

24 | 3aKOHOMEpPHOCTH HACJIEOBAaHUS MPU3HAKOB. MOHOTHOpHUIHOE 1 0 | Ycrh
CKpEIlUBaHHUE. orpoc

25 | IurnOpuaHoe cKpemuBaHue. 3aKOH HE3aBUCUMOTO 1 0 | Ycrh
HACJIeIOBaHUs MPU3HAKOB orpoc

26 | CuerieHHOE HaclIeJIOBaHUE IPU3HAKOB. 1 1 | Ycrabiid
JI/P No5 « U3yuenue pe3ynbmamos MOHOUOPUOHO2O0 U onpoc
OUUOPUOHO20 CKPEWUBAHUSL Y OPO30YUNILL HA 20MOBbIX
MUKDONPEenapamaxy.

27 | I'eneruka mona. HacnenoBanue NprU3HAKOB CIETIIICHHBIX C 1 0 Y cTHBIIT
IOJIOM. orpoc

28 | U3smenunBocth. HeHacneacTBeHHas U3MEHYUBOCTD. 1 1 V.omp;
JI/P No6 « U3yuenue MoOuhukayuonHou uzsmenyugocmu, [Ip.pad
nocCmpoeHnue 8apuayuoOHH020 psod U 8apUayUOHHOU KPUBOLLY.

29 | HacnencrBeHHas HK3MEHYHBOCTb. 1 1 | V.omp;
JI/P No7 «Ananus mymayuii y 0po30¢huivl Ha 20mosvix I[Ip.pao.
MUKDPONPEnapamaxy.

30 | I'eneTuka yenoBeka. 1 1 | Ycrusri
1I/P No 2. « Cocmaenenue u ananu3 poOoCi08HbIX YeN0BEKAN. Ompoc

31 | O606mmenue no reme «HacnaeICTBEHHOCTh U H3MEHUYUBOCTh 1 0 | Tecrup.
OpPTaHU3MOBY.

32 | Tema 7. Celekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHHI 2 0 YcerH.on
Cenexius Kak HayKa ¥ mporiecc. MeTopl U JOCTHKEHUS 1 poc
CEJIEKIIMY PACTEHHI U 5KUBOTHBIX.

33 | buoTexHoIOTHs KaKk OTpaciib IPOU3BOJICTBRA. 1 0 | Tectupo

BaHUC

34 | PesepB (paboTa Ha MPHUIIKOJILHOM YYaCTKE) 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 | 12

11 KIIACC
IIpa DopMbI
Ne mi/mt |Paznmen Tema ypoka 11?»()ce KT. KOHTpPOJI
pab st
1 Tema 1. DBoIOIHOHHAA OHOJIOTHA. 9 BBOMH
DBOJIONUS U METO/IbI €€ N3YUYEeHHUSI 1
2 ‘ HcTopus pa3BUTHS NpeACTaBIeHUI 00 3BOIIOIUN Yer.onp




oC

Yer.on
3 MUuKpO3BOTIOIHUS 1 oc p
Yer.onp
4 [Tomymsius Kak IeMeHTapHas eIUHUIA BUIA U BOIIONUY. JI/P 1 05 |oc
Ne I «Cpasnenue 61008 no Mopgphonocuteckomy Kpumepuio» ' Hp’pa6
Yer.onp
3) JIBIOKy1IME CHITBI (3IIEMEHTapHBIE (PAKTOPHI) IBOIIOLIH 1 oc
N Yer.onp
6 EcrecTBennslit 0TOOp U €ro hopmbl 1 oc
[Tucem.k
Pe3ynbTathl 3BONIOIUEU: TPUCTIOCOOIEHHOCTh OPraHU3MOB U OHTPOJIb,
7 BU000pazoBanue. JI/P Ne 2 « Onucanue npucnocobieHnocmu 1| 0.5 | ycr.ompo
op2anu3ma u eé OmHOCUMENbHO20 XapaKmepay c,
p.pao.
Yer.onp
8 Hanpanenust u myTu MaKpo3BOJIIOIUH 1 o0
VYer.on
9 HeoOpatumocTs 3BOITIONINN 1 oc p
10 Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie. 10 Yer.omp
Vctopus xKU3HHM Ha 3emiie U METOJIbl €€ N3yueHUs! 1 oc
Yer.on
11 ['unoTe3bl NpoUCXO0XKACHUS KU3HU Ha 3eMIe 1 oc P
Yer.onp
12 PazButue xu3HM Ha 3eMie 10 3paM U eproaam 1 oc
OCHOBHBIE 3TaITbl YBOJIOIMH PACTUTEIHLHOTO M JKHBOTHOTO Yecr.omp
13 mupa.  [I/P Ne I «H3yuenue uckonaemvix oCmamrkos 1 05 |oc,
PAacmenuti U HCUBOMHBIX 8 KOJIEKYUX» p.pad.
Yer.onp
14 CoBpemeHHas cucteMa OpraHu4eckoro Mupa 1 oc
Yer.on
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) 1 oc p
Yer.onp
16 JIBroky1e cuibl ((hakTOphl) aHTPOIIOTEHE3a 1 oc
Yer.omp
17 OCHOBHBIE CTaIUU 3BOJIIOLUHU YEJIOBEKA 1 oc
Yer.onp
18 YenoBeueckne packl U MPUPOIHBIE a1aNTAllMK YeJIOBEKa 1 oc
[TuceMm.x
19 PesepBHblIit ypok. O60611eH1e o TeMe «Bo3HUKHOBEHME U 1 OHTPOJIb
pa3BUTHE XKU3HU Ha 3eMIIE» Yer.onp
oc
20 Tema 3. Opranu3msl 4 OKpy:KaOLas cpeaa. 5) Yer.onp
DKoJIoTusl KaK HayKa 1 oc
Yer.on
21 Cpenpl oOuTaHus U SKOJIOrHYecKre GaKkTopbl 1 oc p
29 Abuornueckue gaxtopsl. JI/P Ne 3. «Mopgonozuueckue 1| 05 Yer.omp
0CObeHHOCMU pacmeHUll U3 pa3Hulx Mecm ooumanusy. JI/P Ne 4. ' oc,




‘ «Brusnue ceema Ha pocm u paseumue 4epeHKoe Koueyca»

p.pao.

VYer.on
23 buotnueckue GpakTops 1 oc P
[Tucem.k
OHTPOJIb
24 DKOJIOTHYECKUE XapaKTePUCTUKH Tommyssiiuu. 11/P Ne 2 1 05 CTI())H 0’
«Iloocuém nromnocmu nonyniayuii pazHvlx U008 PACMEHUL» ' Z Otp
p.pad.
o5 Tema 4. Coo011ecTBa H YKO0JOIrHYeCKHE CUCTEMBI. 10 Yer.onp
Coo01ecTBa OpraHu3MOB — OHOIIEHO3 1 oc
VYer.on
26 DKOJIOTHYECKHE CHCTEMBI (SKOCHCTEMBI) 1 oc P
27 OCHOBHBIE MIOKA3aTENIN IKOCUCTEMBI. DKOJIOTHYECKUE 1 Yer.onp
nupamuel. CBoiicTBa skocucteM. Cykueccus oc
VYer.on
28 [Ipupoanbie 3KOCUCTEMBI 1 oc p
Yer.onp
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI 1 o0
ITucem.x
OHTPOJTb
30 buocdepa — rinobanpHas skocucTema 3eMiIu 1 Yer.onp
oc
Yer.onp
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMoCchepsI 1 oc
ITucem.x
OHTPOJTh
32 YenoseuecTBO B Onocdepe 3emiu 1 Yer.onp
oc
Yer.omp
33 CocymiecTBOBaHHE TTPUPOJIBI M YEIIOBEYCCTBA 1 oc
34 PesepBHblitl ypok. O6061menne Temsl «Coob1iecTBa 1 1 Yert.omp
HKOJIOTHUECKHUE CUCTEMBI» oc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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