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®denepanbHas pabouasi mporpamMma o ydeOHomMy mpeametry «buonorus» (6a30BbIi
ypoBeHb) (mpeaMeTHass  oOmacTh  «EcTecTBEHHO  -HaydyHbIEe  TPEAMETHI»)  (nanee
COOTBETCTBEHHO - TporpamMma 1o OMOJI0THH, OHMOJIOTHS) BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY,
cojJep)KaHue OOydYeHHMs, TUIAHHPYEMBbIE PE3yJbTaThl OCBOSHHS IMPOTPAMMBI IO OHOJIOTHH,
TEMaTHYECKOE IJIAHUPOBAHHE.

[TosicHuTeNnbHAs 3amUCKa OTpakaeT oOImue TN W 3aJadyd HM3Y4eHHUs OHOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTHUECKUX MPEANOCHIIOK K €€ M3YYCHHIO0 OOYyJaroluMHUCs, MECTO B
CTPYKType Yy4eOHOTro ITUIaHA, a TaKKe MOIXOJbl K OTOOPY COIEpIKaHWS, K ONpPEICICHHUIO
TUTAHUPYEMBIX PE3yIbTaTOB.

ConepxaHue 0OydYeHUsSI PACKPBIBACT COJEP)KATEIbHBIC JIMHUH, KOTOPBIC MPEIararoTcs
TSl 00513aTEILHOTO U3YUYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CpeiHero o0Iiero oopasoBaHusl.

[Tnaaupyembie  pe3yibTaThl OCBOCHHS MPOTPAMMBI IO  OHOJIOTHM  BKJIHOYAIOT
JUYHOCTHBIC, METAINPEAMETHBIC PE3YJIBTATHI 32 BECh MEPUOJI OOyUEHUSI Ha YPOBHE CPEIIHETrO
obmero o0pa3oBaHUs, a TaKKe MPEIMETHBIC IOCTHKCHHS OOYYaroIerocs 3a KaKJIbIH TOJ
00y4eHusl.

I[TOACHUTEJIBHAA 3ATIINCKA

[Tpu pa3paboTke mporpamMmbl 1Mo OMOJIOTUU TEOPETUUECKYI0 OCHOBY JJISi OIpeeIeHHUs

NOJX0JI0B K (OPMUPOBAHUIO cojepxaHusi ydyeOHoro mnpeamera «buonorus» cocraBuiu:
KoHuenryaneHble nosoxenns I'OC COO

0 B3aUMOOOYCIIOBJIEHHOCTU LEeNeH, coaepx aHus, pe3yiabTaToB o0ydyeHUs U TpeOoBaHUI K
YPOBHIO TMOATOTOBKM BBIMIYCKHUKOB, TMOJIOXKEHUS 00 OOMmMX UeNsiX ¢ MpPUHIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbl CpeHEero oomiero obOpazoBaHus B
Poccuiickoit ®eneparuu, a TakkKe IMOJOXKEHHS O crenuduke OHoIOruM, €€ 3HAYCHUH B
NO3HAHUU JKUBOM TpPHUPOABI M OOECHEUYEHUH CYIIECTBOBAHMUSA YEJIOBEYECKOTo OOIIEeCTBA.
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CorylacHO Ha3BaHHBIM TOJIO)KEHUSIM OMPENIENIEHBl OCHOBHBbIE (YHKIMHM MPOTPAMMBbI TIO
Ouonoruu u €€ CTpyKTypa.

[Iporpamma o Guosioruu Ja€t npeAcTaBiIeHUE O IeNsIX, 00 o01el cTpaTeruu o0yJdeHus,
BOCIIUTAHUS M pPa3BUTUS OOydYalOIIMXCS CpeacTBaMu ydeOHoro mnpeamera «buomnorusy,
onpezenser o0s3aTeIbHOE MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpPY, paclpeneiecHue Io
paszienaMm U TeMaM, PeKOMEHAYEMYIO MOCIe0BaTeIbHOCTh U3YUYeHUs Yy4eOHOTO MaTepuana C
y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBs3€d, JIOTMKH 00Opa3oBaTEIbHOIO
npolecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUaromuXcs.

B mporpamme 1o OWONOTHHM TakKe YUYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TMPEAMETHBIM pe3yJibTaTaM 00y4ueHus B (HOpPMUPOBAHUU
OCHOBHBIX BUJIOB y4€OHO -TI03HABATEIbHON JCATEIHLHOCTH/yUueOHBIX NEUCTBHI 00yUarOIINXCs
10 OCBOEHHIO COJIEP>KaHMsI OMOJIOTMYECKOro 00pa30BaHus.

B nporpamme no 6uonorun (10-11 kmaccel, 6a30BbIil YypOBEHb) peann3oBaH MPHUHIIMII
MPEEMCTBEHHOCTH B H3yUYCHHHM OWOJOTMM, Ojarojaps uYeMy B HEW MpOCMaTpUBAETCS
HaIPaBJIEHHOCTh Ha Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI, IIEHHOCTHBIX OpPUEHTAIMi JIMYHOCTH, DSKOJOTUYECKOTO  MBIIICHUS,
MPEJICTaBICHUI O 370pOBOM 00pa3e XU3HU W OepekKHBIM OTHOIICHHEM K OKpY’Karolen
npupoaHoit cpene. [loaTtoMy Hapsiay ¢ u3ydeHHEM OOIIEOHMOIOTUYECKUX TEOPHid, a TaKke
3HaHUWA O CTPOEHUU KUBBIX CHUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe M0 OMOJIOTUHU YJIEJIICHO BHUMAaHKUE UCTIOIB30BAHUIO TTOTYYEHHBIX
3HaHUW B TIOBCEAHEBHOW JKHM3HU [UIS pEIICHUS NPUKIATHBIX 3a7ad, B TOM YHCIIE:
OpOPUIAKTUKN  HACIEJICTBEHHBIX  3a00JICBaHUN  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMS, OOOCHOBAaHMSA  OKOJOTMYECKHM  LEJIecCOOOpa3HOro  IMOBEACHUS B
OKpYXarolled NPpUPOJHON Cpele, aHAIN3a BIUSHUSA XO3MCTBEHHON JEATEIBHOCTH YEJIOBEKA
Ha COCTOSTHUE MPUPOJAHBIX U UCKYCCTBEHHBIX KOCHCTEM. Y CUJICHNE BHUMAHMS K TIPUKIATHOMN
HaIlpaBJIEHHOCTH YyueOHOoro mpeamera «buonorus» MNPOAUKTOBAHO HEOOXOIUMOCTHIO
obecrieueHHs] YCIOBUW [JIi  pelIeHUs OJHOW M3 aKTyaJlbHBIX 3a7a4  IIKOJHHOTO
Ouonorudeckoro 00pa3oBaHUs, KOTopas mMpeanoyaraet (HopMHUpOBaHHWE Yy OOYYAIOIIUXCS
CIIOCOOHOCTH aJaNTUPOBATHCA K M3MEHEHHSIM JIMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO
MUpa.

[Iporpamma 1mo GHOJOTUU SBISETCS OPUEHTUPOM JUIS COCTABJICHHS pabOdUX MPOrpaMM,
aBTOPbl KOTOPBIX MOTYT MPEUIOKUTH CBOM BapUaHT IOCIEIOBATEIbHOCTH HW3Y4YEHUS H
CTPYKTYpBI yueOHOTO MaTepuana, CBo€ BujeHue nyrer popmupoBanus y odyuatomuxcs 10-11
KJIACCOB TMPEIMETHBIX 3HAHUN, yYMEHUNW U CIOCOOOB Yy4eOHOW JEeATeTbHOCTH, a TakXKe
METOAMYECKUX PEIICHUN 3a/lad BOCIUTAHMUS W PA3BUTHS CPEACTBAMU YYEOHOTO TpeameTa
«buonorusy.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHus 3aHUMaeT BaxHoe Mecto. OH
oOecrnieunBaeT (HOpMHpOBaHUE Yy OOYYAIOIIMXCS MPEACTABICHUN O HAyYHOW KapTHHE MUDA,
pacuupsieT U 0000IIaeT 3HAaHHWS O JKUBOW MpUpoje, €€ OTIMYUTEIBHBIX MpU3HAKAX -
YPOBHEBOI OpraHu3allid W 3BOJIOLMU, CO3AAET YCIOBUS JIs: MO3HAHUS 3aKOHOB >KHUBOMU
npupoabl, (GopMHpoOBaHUS (PYHKIIMOHATHLHON TPaMOTHOCTH, HAaBBIKOB 37J0POBOTO U
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0e30macHOro 00pa3a KU3HH, YIKOJIOTUYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIICHUS K KUBOU
IPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHwe OMONOTHMS UMEET TaKKe JUIsl PEIICHHUS BOCHUTATENBHBIX U
pa3BUBAIOLIMX 3a7lad CpeJHEro oOIero o0pa3oBaHMs, COLMATU3ALUUA O0Yy4YaIOUIUXCS.
Nzydyenne Ouonoruu obOecrieunBaeT YCIOBUS [UIsl (OPMHPOBAHUS HHTEIICKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX U UH()OPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYJIBTYpPbI, CIIOCOOCTBYET
UHTETpaluu OMOJOTHYECKUX 3HAHUM C MPEJICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3MKH, XUMHUH u reorpaduu. HasBaHHbIe MONOXKEHUS O MpelHa3HAUYCHUU
y4eOHOro npeamera «bHUoJIoTHs» COCTaBUIN OCHOBY JUISL OMPEEIICHHS MTOAX0/I0B K 0TOOpY U
CTPYKTYPUPOBAHUIO €r0 COJEP KAHMSI, IPEACTABICHHOTO B IPOrPaMMe 10 OMOJIOTHH.

Ot60p conepxanusa yaeOHoro mpeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIEH
C MO3UUUH KYJIBTYpOCOOOpPA3HOIO IMOAXO0/AA, B COOTBETCTBHUM C KOTOPBIM OOyuaromuecs
JIOJDKHBI OCBOUTH 3HAHUA M yMEHUS, 3HaYUMBbIe i (GOPMHUPOBAHHUS OOIIEH KyJIbTYpHI,
ONpeeNAIoNNe aJeKBaTHOE IIOBEICHUE YEJIOBEKAa B OKpYXKAIOIIeW MPUPOAHON cpene,
BOCTpeOOBaHHbIE B MOBCEJIHEBHOM >KM3HU M NpaKTU4YeCKOH nesrerabHocTU. Ocoboe MecTo B
ATON CHUCTEME 3HAHMN 3aHUMAIOT DJIEMEHTHI COJIEP)KaHUS, KOTOPBIE CIIYyKaT OCHOBOM st
dbopMupoBaHUS TPEICTABIEHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHH3allUd OWOJIOTHYECKOTO
o0OpaszoBaHUsI.

CTpyKTypupOBaHHE COJEpKaHUs Y4eOHOro Marepualia B NporpaMMme IO OHOJIOTHUU
OCYIIECTBIJICHO C YYETOM MPUOPUTETHOTO 3HAUCHHSI 3HAHUHN 00 OTIUYUTENBHBIX 0COOEHHOCTSIX
KUBOUM TIPUPOABI, 0 €€ YPOBHEBOW OpraHU3alldd W HIBOJIONHMH. B COOTBETCTBUU C 3TUM B
CTPYKType yueOHOro npeamera «bruoaorusy BbIAETICHBI CIEAYIONUE CoAepKaTeIbHbIe TUHUN:
«buomorus kak Hayka. Meroapl HayyHOro mo3HaHMs», «Kierka kak Ouojoruyeckas
cucrtemay, «Opranusm Kak Ouonormdeckas cucrema», «CucreMa u MHOTOoOpasue
OpPraHUYECKOr0 MHpa», «DBOJIOIHS KUBOU TPUPOMAB», «IKOCHUCTEMBl U TPUCYIIAE WM
3aKOHOMEPHOCTHU.

Llenp m3ydenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE - OBIIAJCHHE
00y4JaImUMHCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHW3aIllMU KUBBIX CHCTEM
pPa3HOTO paHra u MpUOOpEeTEHUE YMEHHI UCTIOIB30BaTh 3T 3HAHUS ISl TPAMOTHBIX JEHCTBUI
B OTHOIICHUH OOBEKTOB KUBOW MPHUPOJIBI M PEIICHUS Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTikenue nenu uzydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCs pelIeHneM CIeAYIOINX 3a1au:

OCBOEHHE OOYyYalOIIMMHCA CHUCTEMbl 3HAHMM O OHMOJOTHYECKHUX TEOpHUSX, YUCHHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTAX, THUIMOTEe3axX, MpaBuiax, CIyKalluX OCHOBOHW il (OpMHpPOBAHUS
MPEACTaBICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpaA, O METOJaX HAy4YHOro IO3HAHWUS,
CTPOCHHUHU, MHOT000pa3uu M OCOOEHHOCTSAX KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3alluy,
BBITAFOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHue y OOYyYarOIIUXCS TMO3HABATEILHBIX, HHTEIUICKTYaTbHBIX M TBOPYECKUX
CIOCOOHOCTEH B TpOIleCCEe aHalu3a JAaHHBIX O TYTAX pa3BUTHUS B OWOJIOTMH HAyYHBIX
B3IJIAJIOB, UJEH U OJAXOJ0B K U3YUYEHHUIO )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allNy;
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CTaHOBJIEHHE Yy oOydawmuxcs oOwed KylbTypbl, (YHKIMOHAIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUM OOBSICHATH U OIICHUBATH SIBIICHUSI OKPYXKAIOIIET0 MUpPa KUBOW MPUPOABI HA
OCHOBAHUU 3HAHUU U OMBITA, MOJTYYEHHBIX NPU U3yUYECHUU OUOJIOTUH;

dbopmupoBaHue y O0y4YalOMIMXCS YMEHUW HIUTIOCTPUPOBATH 3HAUCHHE OMOJIOTMYECKUX
3HAHUN B TPAKTUYECKOU NESITEIBHOCTU YENIOBEKAa, Pa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpOOMOTEXHOIOTUH;

BOCIIUTAHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YEJTOBEKOM >KMBOW MHPUPOMIBI,
HEOOXOJUMOCTH OEpEKHOTO OTHOLIEHUS K HEW, COONIOAECHMS JTHYECKUX HOpPM MpHU
MIPOBEACHUU OMOJIOTHUECKUX HCCIICIOBAHMIA;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JJIsl TOBBIIICHUSI YPOBHS 3KOJIOTHYECKOMN
KYJBTYPHI, 111 POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHH B MOBCEIHEBHOW >XU3HU ISl OLICHKU
MOCJICICTBUI CBOEH NESITEIHHOCTH IO OTHOIICHUIO K OKPYXKalIIeHl cpene, cOOCTBEHHOMY
3I0pOBBI0, 00OCHOBaHUE U COOIIOICHUE MEP MPODUIAKTUKU 3a00JIeBaHUH.

B cucreme cpeanero obiero oobpazoBanus «buosnorusy», nzydaemas Ha 6a30BOM YpOBHE,
SBIIAECTCA 00S3aTEeIbHBIM yYEOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEAMETHOW 00JacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO01iee YKCI0 YacoB, PEKOMEHIOBAHHBIX Il M3Yy4eHHUs Owojormm - 68 vacoB: B 10

Kiacce - 34 yaca (1 yac B Hezeno), B 11 kiacce - 34 yaca (1 gac B Hezeno).
COJEPXAHUE OBYUYEHUA

10 KITACC

Tema 1. buonorus kak Hayka
buonorus kak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUYECKHUMH U TPYTUMHU
€CTECTBEHHBIMU Haykamu, (unmocodueid, 3TUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUH COBPEMEHHOW HayYHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYeCKUX HayK.
MeTonbl TMO3HAHMUS JKMBOM TpUpOnbl  (HAOMIOACHHWE, OKCIIEPUMEHT, OIHUCAHUE,
U3MepeHue, KiaccupuKalus, MoIeTUPOBaHNE, CTATUCTHUECKast 00pabOTKa TaHHBIX).

Jlemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mengens, H.K. Konbuos, [Ix. Yorcon u @. Kpuxk.
Tabauysl u cxemvi: «MeToAbI TO3HAHUS KUBOUW MPUPOIIBIY.

Jlabopamopuvie u npakmuueckue pabomaoi:
[Ipaktuyeckass padora Ne 1. «Vcnonp3oBaHue pa3IMUHBIX METOJOB NpPHU H3YYEHUH

OUOJIOTHYECKUX 00OBEKTOB).

Tema 2. )KuBble CHCTEMBI U UX OpTaHU3AIUS

XKusble cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHHsl Ouojoruu. OTIUMYMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOUN MTPUPOIBI.

CpoiicTBa OmocHCTeM H HUX pa3HooOOpazWe. YPOBHU OpraHu3alud OHOCHCTEM:
MOJICKYJIIPHBIM,  KJICTOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), OnochepHBIil.
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Jlemoncmpayuu.:

Tabnuyer u cxemwvr: «OCHOBHBIC TPU3HAKU >KU3HU», «YPOBHH OpraHU3allid >KUBOU
TIPUPOIBD.

Obopyoosanue: moaenas mosekyinbsl JTHK.

Tema 3. XuMU4EeCKHil COCTaB U CTPOEHUE KIIETKU

XHWMHUYECKUHN COCTaB KJIETKU. XUMUUYECKHUE IIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHThI. Boga 1 MuHepanbHbIe BEIIECTBA.

@OyHKIMUA BOJABI U MHUHEpAIbHBIX BElIECTB B KieTke. llommepkaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u ctpoeHue 6eKoB. AMUHOKUCIIOTHI - MOHOMEPHI O6enkoB. HezameHnmMblie
U 3aMEHUMBbIE AMHUHOKHUCIOTHl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpPbhI OEIKOBOM
MOJIEKYJbl (TIEpBUYHAsl, BTOPUYHAs,, TPETUYHAs U YETBEPTUYHAs CTPYKTypa). XUMHUUECKHUE
cBoiicTBa OenkoB. buonornyeckue pyHKIIMN OEITKOB.

depMeHTHI - Ouosiornueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LEHTD,
cyOctparHas cneuuduuHocts. Kodepmentsl. Buramusbl. Otianuus (QepMEeHTOB  OT
HEOPTraHUYECKUX KaTaau3aTopoB.

VYrineBoapl: MoOHOcaxapuabl (IJIIOKO3a, pubo3a U Je30Kcupudo3a), Jaucaxapujibl
(caxaposa, 5akTo3a) M TOJHMCaxapuasl (Kpaxmaj, TJIMKOTEH, IeJUIioio03a). buomornueckue
(GYHKIIUU YTIIEBOJIOB.

Jlvuaer:  TpurMOepuabl, QGochomunuapl, crepouasl. [uapoduabHO-TUAPOGOOHBIE
cBoiicTBa. buonoruueckue ¢pyHkiuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OETKOB U JTUMUAOB KaK
HMCTOYHUKOB SHEPIHUH.

Hykneunossie kucnorsl: JIHK 1 PHK. Hykneotuabl - MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkiuu JIHK. Ctpoenune u ¢ynkuuu PHK. Bunet PHK. AT®: crpoenue u
byHKIUY.

[uronorus - Hayka o kinerke. Kiierounas teopus - mpumep B3aUMOACHCTBHSA UAEU U
($aKkTOB B HAYYHOM MMO3HAHUU. METO/IbI N3yUEHUSI KICTKHU.

Kinerka kak nenoctHas xuBas cuctema. OO01ue nNpu3HaKky KIETOK: 3aMKHYTasi Hapy>KHasl
MeMOpaHna, moniekyibl JIHK kak renernyeckuii annapar, cucTema CUHTe3a Oeska.

Tunbel KIETOK: JyKapuoOTHYeCKas U TMpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTHueckor kietku. Kierounas crenka Oakrepuil. CTpoeHHE SyKapHOTUYECKOM
kieTku. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAs CTEHKA, TITMKOKAIMKC, UX (PYHKIUH.
[Inazmatuyeckass mMemOpaHa, e€ cBoiictBa W ¢yHKiuU. [luTtomnazmMa u e€ opraHouibl.
OnnomeMOpanHbie  opraHouasl  kimerku:  OIIC, ammapar  [onbkd,  JIM30COMBL.
[TonyaBTOHOMHBIE OPTaHOU/IbI KIETKHU: MUTOXOHJIPUH, TUTACTU/BI.
[IpoucxoxaeHne MUTOXOHJpUW W TacTuA. Buael mmactua. HememOpaHHBIE OpraHOUIBI
KJIETKH: PHUOOCOMBI, KJICTOUHBI LIEHTP, LIEHTPUOIH, PECHUYKH, KTyTHUKUA. DyHKIuu
OpraHOUOB KJIETKH. BKitoueHwus.

Anpo - perynsaTopHbli IeHTp KiIeTku. CTpoeHue spa: saepHas 000JI04YKa, Kapuorjiasma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.
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TpaHcnopT BELIECTB B KIIETKE.

Jlemoncmpayuu.

llopmpemuwi: A. Jleenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, /. Yorcon, @.
Kpuk, M. Yunkunc, P. @panknun, K.M. bap.

Juacpammur:  «PacrtipefieieHue XUMHUYECKUX SJEMEHTOB B HEXHUBOW MPHUPOJIEY,
«PacnpenienieHie XUMUUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIE».

Tabauywl u cxemol: «Ilepuoguueckast TabmuIa XUMHUYECKUX DJIIEMEHTOBY,
«CTtpoeHue MouseKyabl Boabl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl OenKay,
«Ctpoenue ¢epmenta», «HyxnennoBbie kucnotel. JHK», «Ctpoenue monexynsr ATOy,
«CTpoeHne H>YKapHOTHUYECKOW KIETKW», «CTpOeHHE JKHUBOTHOW KIEeTKn», «CTpoeHue
pacTUTENBHON KIEeTKN», «CTpOeHHE NMPOKAPUOTUYECKON KIETKN», «CTpOCHHE SiApa KIETKHY,
«YTIeBoab», «JIUIUIB.

Obopyoosarnue: CBETOBOW MHUKPOCKOM, 000pYyIOBaHHE JUIsl MPOBEACHUS HAOIIOJACHUIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKpOIIpEenapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEPHATbHBIX KIETOK.

Jlabopamopusie u npakmuueckue pabomai:

Jlaboparopnas padota Ne 1. «3ydyeHue kataUTUUECKOW aKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMuiIa3bl WIM KaTajaasbl)y.

Jlabopatopnas pabora No 2. «/3ydeHue CTpoeHHUs KIETOK PACTEHUM, >KUBOTHBIX M
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u X OMUCAHUE.

Tema 4. XKusHeaeaTeIpHOCTb KIETKH

OOmeH BemiecTB, WIM MeTaboMM3M. AccuMmIANUsA (IJIACTUYECKH OOMEH) W
JUCCUMWISIHS (PHEPreTUUeCKuii OOMEH) - JIB€ CTOPOHBI €IUHOrO Tpolecca MeTabonu3Ma.
Ponb 3aKk0HOB COXpaHEHHUsI BEIIECTB U YHEPTUU B TOHUMAHUH METa00IM3Ma.

Tunsl oOMeHa BetiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Ponbs dhepmenToB B oOMeHe
BEILIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®dortocunte3. CpetoBas u TeMmHOBas (a3el (QotocuHte3a. Peakiuu (oTocuHTE3A.
OddextuBHOCT, (PoTOCHMHTE3a. 3HaueHne (OTOCHMHTE3a NJis JKU3HU Ha 3emie. BrusHue
YCJIOBHH cpeibl Ha OTOCUHTE3 M CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMocHuHTe3. XEeMOCUHTE3UPYIOIIHe OaKTepuH. 3HaUCHWE XEMOCHHTEe3a /I JKU3HU Ha
3emuie.

DOHepreTuyecknii oOMeH B  KIeTke. PacmieruieHue  BEHIECTB, BBIACICHHE WU
AKKyMYJIUPOBAHUE DHEPTUU B KJIETKE. DTarbl dHepreTudeckoro ooMena. ['nukonus. bpoxxenue
u ero Bumel. KucimopogHoe OKUCIEHHE, WM KJIETOYHOE JbixaHue. OKHUCIUTENTbHOE
dbochopunupoBanne. IHPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakuuu wmatpuuHoro cuHte3a. [enernueckas uHpopmauus u JIHK. Peanuzanms
reHEeTUYEeCKON MH(pOpMAIMU B KJIETKe. ['eHeTHUecKuil Ko U ero cBoictBa. TpaHcKkpumius -
matpuunblii cuaTe3 PHK. Tpancnsiius - GuocunTes Genka. Jramnsl Tpancisaiun. KonupoBanue
aMUHOKHUCIOT. Posib pubocom B 6GuocunTe3e Oernka.

Heknerounbie ¢opmbl xu3HM - BHpychl. Mcrtopust oTkpeitTus Bupycos (.U.
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NBanoBckuit). OCOOEHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BuUpycoB. bakrepuodaru.
bose3sHn  pacTeHwWii, KHUBOTHBIX W  YEJIOBEKa, BBbI3BIBA€MbIE BHUpycamu. Bupyc
umMMmyHogepunura uvenoBeka (BUY) - Bo3Oymurens CIIMa. OOparHas TpaHCKpUILUS,
peBepTasza u uHTerpasa. [lpodunaktuka pacpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUN.

Jlemoncmpayuu.:
Ilopmpemuwr: H.K. Konbuos, /.. UBanosckuii, K.A. Tumupszes.
Tabauywl u cxemwl: «Tunel utanusy, «Metadonu3zm», K METOXOHAPUS,

«QHepreTudeckuit oomMen», «Ximoporutact», «Porocuntes», «Crpoenne JJHK», «Ctpoenue u
dbyHkimoHnpoBanue TeHa», «CunHTe3 Oenkay, «l'eHeTmueckwii kom», «Bupycsi»,
«bakrepunodarn», «Crtpoenue u xuzHeHHbld nukin Bupyca CIIM/la, Oaktepuodaray,
«Pemmukanus [JHK».

Obopyoosanue:  mopaenu-antunkanuu «Y nsoenue JJHK u tpanckpunius»,
«buocunres 6enka», «CTpoeHne KIETKH», Mojieab cTpykTypbl JJHK.

Tema 5. Pa3MHOX€HHE Y HHAUBUAYAJIBHOE PA3BUTUE OPTraHU3MOB

Krnerounslii muki, WM >KU3HEHHBIM WK KieTku. WHTepdaza u mwurtos. [Iporeccsl,
npoTrekarmue B uHTepdasze. Perumkamnus - peakuus matpuunoro cuate3a JJHK. Ctpoenue
XpoMocoM. XPpOMOCOMHBIN HaOOp - KapwoTuIl. [[UTJIOMIHBIA W TalIOWIHBIM XPOMOCOMHBIC
HaOopbl. Xpomatuel. LluTonornyeckue OCHOBBI Pa3MHOKEHUS M MHIUBHUIYAIBHOTO Pa3BUTHUS
OPraHU3MOB.

Henenne knetkun - muto3. Craguum muto3a. [Ipomecchl, mpoucXonsiiue Ha pa3HbIX
CTagusIX MHUTO3a. BHomornueckui CMpICII MUTO3A.

[IporpamMmmupyemas rubGesb KJIETKH - aroITo3.

@®opMBbl  pa3MHOXKEHHUS OpraHu3MOB: Oecrosioe U mojioBoe. Buasl  Gecronoro
Pa3MHOKECHUS: JIETICHHE HAJBOE, TIOYKOBAHHUE OJIHO - U MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHHe,  BEreTaTHBHOE  pa3MHOXEHHE.  VICKyCCTBEHHOE  KJIOHHPOBaHHE
OPraHU3MOB, €r0 3HaUYCHUE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIANYUS OT OECIIONOTO.

Meito3. Cranun Meiio3a. Ilporecchl, mpoucxoadiue Ha cTtaausx meiosa. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. bruonornuecknii CMbIC U 3HAYEHUE MEHO03a.

["ameTtorenes - mporecc 0Opa30BaHUsI MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE JKee3bl:
CeMEHHMKHU U simyHuku. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KJIETOK - raMeT (CIIepMAaTO30H/I,
SUIIEKTIETKA) - CchepMaroreHe3 u ooreHe3. (OCOOCHHOCTH CTPOEHUS SIMIEKIETOK U
criepmaTto3ou10B. OmionorBopenue. [laprenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpPHOHAIbHOE pa3BUTHE (IMOpHOrEHE3).
Otamnbl dYMOPUOHAIBHOTO PAa3BUTHSA Y TMO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHUE, TaCTPYIISIUs,
opranorere3. IlocTomMOpuoHanbHOE pa3BuTHE. TUINBI TOCTAIMOPHUOHATIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKJIEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHU, CTaANN
pa3BUTHSL.

Jlemoncmpayuu.:
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Tabauysl u cxemvi: «@opMBbI pa3sMHOKEHUSI OPTAHU3MOBY, «JBOTHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereratuBHOE pPa3MHOXKEHUE PACTCHUNY,
«/lenenne xnerku Oaxrtepuit», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounbi nukny, «Pemmkanus JIHK», «Mwurosdy», «Meios», «lIpsmoe u Hempsmoe
pa3zBuTue», «['ameToreHes y MIIEKOMUTAIONIUX U YeJIOBeKa», « OCHOBHBIC CTAIUM OHTOTEHE3a».

Obopyoosanue: MHUKPOCKOTI, MUKPOIpEnapaThl «CriepMaTo30u sl
MJIEKOIIUTAIOMIETOY, «SHIeKIeTka MieKonuTaromero», «KapuokmHes B KieTkax KOpenika
JyKa», MarHuTHas MoJenb-anmukanus «J/lenenuwe xnetkw», wmoxens JHK, wmopens
MeTada3HONH XPOMOCOMBI.

Jlabopamopnvie u npakmuyeckue pabomoi:

Jlaboparopnast pabota Ne 3. «Habmronenue MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopnast pabora No 4. «M3yueHue CTpOeHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax.

Tema 6. HaciiencTBEHHOCTh M1 I3MEHYMBOCTH OPTraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropust pa3BUTHS T€HETUKH. Poiib LMUTOIOTUM H
SMOpPUOJIOTHH B CTAaHOBJICHMM TEHETUKHU. BKjam poccHilckux M 3apyOexHBIX YYEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTHKH (THOPUAOJOTUYECKUN, [UTOTCHETUYECKUIA,
MOJIEKYJISIpHO-TeHeTuYeckuii). OCHOBHbBIE T€HETUYECKUE MOHATHSA. [ eHeTndecKass CUMBOJIMKA,
UCIIOJb3yeMasl B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJIEOBaHWsS  NPU3HAKOB, ycTaHOBIEHHbIe [. MeHnenem.
MonoruOpugHoe CKpemmBaHue. 3aKOH €AUHO0-00pa3us THUOPHUIOB IEPBOTO TMOKOJEHUS.
[IpaBuno nomMuHUpoBaHUS. 3aKOH pACIICIUIEHWS MOPU3HAKOB. [’ WIOTE3a YUCTOTHI TaMerT.
[TonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JurubpuaHoe CKpenuBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAaHHUS  MPHU3HAKOB.
[{utoreHeTnyeckre OCHOBBI AUTHUOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBAHUE.
Hcnonb30Banre aHATU3UPYIONIETO CKPEIIMBAHUS JUTsI ONIPeIeTICHUS] TeHOTHIIA OCOOH.

CuernneHHoe HacnenoBaHue TmpusHakoB. Pabora T. Moprana 1o CHEIUICHHOMY
HACJIEI0BaHUIO TeHOB. HapyleHnne cuerieHnst TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIEICTBEHHOCTH. | €HETUYECKHE KAPThI.

I'enetuka nomna. XpoMOCOMHOE ONpeAesIeHHE Moja. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble M reTeporameTHble OopraHu3Mmbl. HacnenoBaHue NpU3HAKOB, CLEIJIEHHBIX C
TOJIOM.

N3MenunBoCTh. BUAbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHas. Poib
Cpellbl B  HEHACJEJICTBEHHOM W3MEHYMBOCTH. XAapaKTepUCTUKAa  MOAM(PUKALUOHHOM
W3MEHUYMBOCTU. BapuallMOHHBIN psAx W BapuanyMoHHAs KpuBas. Hopma peakuum npus3Haxa.
KonnuecTBeHHbIE ©  KAayeCTBEHHbIE TIPU3HAKM M KX HopMa peakiuu. CBolicTBa
MOAU(PUKAITMOHHON N3MEHUUBOCTH.

HacnencrBennas, Uiy reHOTUITMYECKAsl, U3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHUYHUBOCTD.
Meiio3 ¥ MOJOBOW MpOIECC - OCHOBA KOMOMHATHBHOW W3MEHYMBOCTH. MyTallmoHHas
M3MEeHUMBOCTh. Kiaccudukanus MyTanuil: TeHHbIE, XPOMOCOMHbBIC, TeHOMHbIe. YacToTa u
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NPUYUHBI MyTanuil. MyTarennsie pakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACTEACTBEHHOM
n3menunBoctyd H.M. BaBumosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka demoBeka. Kapuotum uenoBeka. OCHOBHBIE METOJIbI TEHETHKH 4YEJIOBEKA:
TeHEAJIOTHYECKHUM, ONU3HEIOBbIN, ITMTOTCHETHYCCKUN, OMOXMMHYECKUN, MOJEKYISIPHO -
reHetudeckuii. CoBpeMeHHOE onpe/iesieHne TeHOTHIIA! ITOJTHOTEHOMHOE
CEKBEHHpOBaHWE, TCHOTHNHpPOBaHWME, B TOoM uucie ¢ nomompio [IP-ananu3a.
HacnencrBeHnbie 3a00JieBaHUS 4YeIOBEKAa: T'eHHBIE O0JIE3HH, OOJIE3HM C HACJIEACTBCHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HH. COMAaTUUECKUE U TeHEPATUBHBIE MYTallUH.
CrtBosioBble KJeTKH. [[pUHIMIBI 340pOBOTO 00pas3a >KU3HU, TUATHOCTHKHU, MPOPUIAKTUKU U
JIEYCHUsI TEHETUYECKHX Oosie3Hel. MenuKo-TeHeTUYeCKOe KOHCYJIbTHPOBAHHE. 3HAUYCHHE
MEJIUIIMHCKON TEeHETHKH B TPEIOTBPALICHUH U JICUCHUH TEHETUYECKUX 3a00JIeBaHUN
YyeJI0BEKa.

Jlemoncmpayuu.

llopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxos, H.B. Tumodees-
PecoBckuii, H.M. BaBuios.

Tabauyvl u cxemovr: « MOHOTUOPUIHOE CKPEIIUBAHUE U €T0 IIUTOTEHETUYECKAasT OCHOBAY,
«3aKOH pacHICIUICHUSI W €ro IIUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urnbpunnoe ckpemuBanue», «l{utomornueckue OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS,
«Meno3y, «B3auMoneincTBue aIeabHBIX TE€HOBY», «l'eHeTHYecKkne KapThl PaCTCHUM,
JKUBOTHBIX M YEJIOBEKa», «I €HeTHKa 1mosay, «3aKOHOMEPHOCTH HACJIEI0BaHUs, CIICTIJIEHHOTO C
TIOJIOM, «Kapuorumnsi YyeJoBeKa U JKMBOTHBIX), «Buasl W3MEHYHUBOCTH,
«MonudukanroHHas U3MEHYUBOCTEY, «HacnmenoBanue pesyc - dakropa», «I'eHeTnka rpymi
KpoBU», « MyTalimoHHAasi ”3MEHYUBOCThY.

Obopyoosanue: MOJIEJIN-aMIIINKAINN «MOHOTHOPHTHOE CKPEIIBAHUEY,
«Henomroe nmomuHupoBaHue», «JluruOpuaHoe ckpemBanuey, «llepekpéct Xxpomocomy»,
MHUKPOCKOII U MUKpomnpenapat «Jlpozoduia» (Hopma, myTtanuu (pOpMBI KPBIIILEB U OKPACKH
Tena), repbapuii «I"opox MOCEeBHOIN.

Jlabopamopuvie u npaxmuueckue pabomaoi:

Jlabopartopnast pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpEILMBaHUs Y Ap030(UIIbl HAa TOTOBBIX MUKPOIPENapaTax».

Jlabopartopnast pabota Ne 6. «3yduenne MoanuKaMOHHON U3MEHYHUBOCTH, TOCTPOCHHE
BApUALIMOHHOTI'O PSAJa U BApUALIMOHHON KPUBOW».

JlaGopatopnast pabora Ne 7. «AHamu3 MyTtauuid y Jpo30oduiabl Ha TOTOBBIX
MUKpOTpernapaTax.

[Ipaktuyeckas padota Ne 2. «CocTaBieHHe U aHaIN3 POAOCIOBHBIX YEIOBEKAY.
Tema 7. Cenexuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenexuus Kak HayKa U Mpolriecc. 3apoKIEHUE CElIeKIUU U foMecTukanus. Yuenue H.U.
BaBuiioBa 0 LEeHTpax MNPOUCXOXKACHHUS M MHOTrooOpaszusi KyJIbTYpPHBIX pacTeHuidl. LIeHTpsI
MPOUCXOXKIACHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

11
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CoBpemMeHHbIE METOABI CeNEeKIMU. MacCoBbIi U MHAUBUIYaJIbHBIM OTOOpHI B CEIEKLUU
pacTeHMii M KUBOTHBIX. OneHka »3Kcrepbepa. bBIHM3KOPOACTBEHHOE CKpELIMBAaHUE -
uHOpuauHr. Yucrasa nunus. CKkpelrBaHue YUCThIX JUHUM. [ eTepo3uc, nim rubpuaHas cuia.
HepoactBenHoe ckpemuBanue - ayrOpuauur. OtpanéHHas ruOpuaumzanus U e€ ycrlexu.
VcKyCCTBEHHBIM MyTareHe3 W IOJIYYEHHE IMOJIUILUIONAOB. JIOCTMKEHUS CEJIEKLIMM pacTeHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib INPOU3BOACTBA. ['e€HHas WHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHoil JIHK u Tpancrennsix oprannszmoB. Knetounast nunxenepus.

Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE pPa3MHOXEHHE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJIYKTHBHBIX CEJIBCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYECKHUE
npo6semsl. 'MO - reneTndyecku MoIU(PUIIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu.:

Ilopmpemuwr: H.W. BaBunos, 1.B. Muuypus, I'.J[. Kapneuernko, M.®. UBanoB. Tabauywl
u cxemol. kKapta «lIeHTpBI MPOMCXOXKICHHS W MHOT000pa3vs KYJbTYPHBIX PACTCHHI,
«IToponpl nmoMamIHUX SKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuit», «OtnanéHHas
rubpuauzanus», «PaboTer akamemmka M.D. HWeanoBay, «llomummongus», «OOBEKTHI
onorexHoorun», «Kinetounsie KynbTyphl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

Obopyoosarue: MyISKA TIIOJOB M KOPHEIUIOAOB JAWKHUX (DOPM M KYJIBTYPHBIX COpPTOB
pactenuid, repbapuii «CenbCKOX03SICTBEHHBIC PACTEHUS.

Jlabopamopuvie u npakmuueckue pabomsi:

Okckypeuss «OCHOBHBIE METOJIbI U JOCTUXKEHUS CEJNEKIUU PAacTeHUM M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIA YYACTOK, B TEIUIMYHOE
X035IUCTBO, 1a00OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBomtoMOHHAST OMOJIOTHUS
[Ipennochlnk BO3ZHUKHOBEHHUSI 3BOJIIOLMOHHON TEOPHUM. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMoJIOTHU. BiusiHIE 9BOIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U PYTUX HAYK.

CeupnerenscTBa 3BOMONHHA. [lameoHTOIOTHYECKHE: MOCTIeIOBATEIbHOCTD
MOSIBJICHWSI  BHJIOB B TAJCOHTOJIOTMYECKOM  JIETOMHCH,  TepexoAHble  (OpPMEI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOTIOTHYECKHE: CXOZICTBA M pazNuyusi SMOPHUOHOB Pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHbBIE,
pyIUMEHTApHbBIE OPTaHbl, aTABU3MbI. MOIEKYIIpHO-OMOXUMUYECKUE: CXOJICTBO

MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa00JIMYECKUX MyTEH Y BCEX OPraHU3MOB.
OpomonmonHass teopusi Y. Jlapsuna. IIpennocbulku BO3HUKHOBEHHUS JIapBUHHU3MA.
JBwxymme cuibl SBOJIOLNMM BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXEHUE NIpH
OTPaHMYECHHOCTH PECYpCOB, HeompeneiaéHHas W3MEHYHUBOCTh, OOphOa 3a CyIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).
Cunretnueckas teopus sBontonuu (CTI) u e€ 0CHOBHbBIE MMOJO0KEHHUS.
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MuxkposBomtouus. [Tonyasnus kak eMHNLIA BUJIA U 3BOJIOLUU.

JBroxyume cuiibl ((hakTopsl) 3BOJIOLMHM BUAOB B IpHpojae. MyTallMOHHBIA Ipouecc U
KOMOMHATHBHAs HM3MEHYMBOCTh. llomynsinuoHHble BOJMHBI W apeiidp reHoB. M3omsuus u
MUTpaLus.

EcrectBenHbiii 0TOOp - HampaBisiomiuil (gaxktop 3Boitonuu. DOpMbI €CTECTBEHHOTO
otbopa.

[Ipucroco6seHHOCT,  OpPraHM3MOB  Kak  pe3yiabraT  sBomouuu.  [Ipumepsr
IPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMop(h03bl U UANO-alalI TALIUH.

Bun u Bumoo6pazoBanme. Kputepum Buma. OcHOBHBIE (OpMBI BHJI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHYECKOE.

MaxposBostonusi. @opMbl 3BOJTIOLNU: ¢ueTnyeckas, 1MBEpPreHTHasl,
KOHBEpIeHTHas1, napasenbHas. HeoOpaTumocTs 3BOMIOLUY.

[IpoucxoxkaeHue  OT  HeCcHEeLMAIM3UPOBAaHHBIX  mpeakoB.  [Iporpeccupyromas
cnenuanu3anus. AfanTuBHAas paaraysl.

Jlemoncmpayuu.

Ilopmpemuwi: K. JIunneit, XK.b. Jlamapk, U. Japeun, B.O. KoBanesckuii, K.M. bap, 2. I’
exkenb, ©. Mromep, A.H. CeBepuos.

Tabauyvr u cxemvl: «Pa3BuTHe OpraHMYecKoro wmupa Ha 3emiie», «3apoAblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOppOBI 3a CYIIECTBOBAHUEY,
«EctectBenHbIii  0T00p», «MHOroo0Opa3ue CcoOpToB pacTeHuit», «MHoroobpasue mOpoOJI
YKUBOTHBIX), «Jlomynsuny, «MyTannonHas U3MEHYUBOCTHY, «ApoMopdh o361y,
«Unnoanantanun», «O0Ias nerenepanus», «JIBmwkyiue cuisl 3Boaoruny, «Kapra - cxema
Mmapmipyta mytemectsus Y. JlapBuna», «boprba 3a cymectBoBanuey, «lIpucnoco01eHHOCTh
opranu3MoBy, «['eorpaduueckoe BU1000pa3oBaHmey, « IKOJIOTHUECKOE BU000PA30BaHUE.

Obopyoosanue: KOINEKINUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH, HA0Op IUIO/I0B
U ceMsH, KoJulekiusi «[Ipumepbl 3alUTHBIX TNPUCTIOCOOJNICHUN Y IKUBOTHBIX», MOJENb
«OCHOBHBIE HaIpaBJICHHUS HBOJIONHNY, 00bEMHas Mojenb «CTpOeHHE TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra Mmupa, Koimekuus «DOpMbI COXPaAaHHOCTH HMCKOIAEMbBIX
JKUBOTHBIX U pacTeHUI», Mojenb antuinkanus «Ilepekpéct xpomocomy, BiIaKHbIC TTpenapaThl
«Pa3BuTtne HacekoMoroy», «PazButme nsarymku», Mukpompenapat «Jlpo3oduna» (Hopma,
MyTaIuu (OPMBI KPBLIIBEB M OKPACKH TeNa).

Jlabopamopuvie u npaxmuuecxkue paboml:
Jlabopartopnast pabota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTUYECKOMY KPUTEPHIO».
Jlaboparopnast pabora Ne 2. «OmnucaHwe HPUCIIOCOOJICHHOCTH OpraHu3mMa H eé
OTHOCHUTEIHHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

JloHay4HbIE NPEACTABICHUS O 3ap0KIE€HNUN )KU3HU. HayuHble runore3pl BO3HUKHOBEHHUS
KU3HU Ha 3emiie: abMOreHe3 W MaHCIepMusa. XUMHUYECKas 3BOMIONHS. AOMOTEHHBIH CHHTE3
OpraHMYECKMX BELIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE IOATBEPKICHUE
XUMHYECKON HBoroIMK. HavanpHble dTamel Omosiormdeckoil ssosrrormu. ['mmoresza PHK -
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mupa. PopmupoBaHHEe MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJIIOLHS. DOPMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

PasButne xwu3Hm Ha 3emsie 1o spaMm u nepuojaM. Karapxeil. Apxeiickag u
npotepo3oiickas 3pbl. [lameosolickas 3pa u e€ mepuoabl: KEeMOPUUCKUH, OPIOBUKCKHUU,
CHJIYPUMCKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Mes3o30¥icKas 3pa 1 €€ NepUoibl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ibl: MajeoreHOBbIM, HEOT€HOBBIM, aHTPOMOTCHOBBIH.

XapaKTepucTHKa KJIMMaTa M Ie0JIOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOIIOLNH
PaCTUTENBLHOTO M XUBOTHOTO Mupa. Apomop¢o3bl y pacTeHud M >KUMBOTHBIX. [losiBreHwue,
pacuBET U BBIMUPAHKE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOTO MHUpPa KaK OTpakeHHe SBOTOLNH. OCHOBHBIE CUCTEMATUYECKHE
IPYIIIbI OPraHU3MOB.

OBOJIIOIMSL  YEJIOBEKA. AHTPONOJOTHUs Kak Hayka. Pa3BuTue mpeacTaBieHUH O
MPOUCXOXKACHUU YeaoBeKa. Meroabl H3ydeHusi aHTpororeHeza. CxoactBa MU pa3ianyus
YeJIOBEKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJ0KEHUE YEJIOBEKA.

JBuwxynme cuibl  (akTopsl) aHTpornoreHeza. HacnencTBeHHas W3MEHUHMBOCTh H
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBI 00pa3 JKWU3HM, W3TOTOBICHUE OPYIUNl Tpyaa,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaJUU W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJOMUTEKH, UenoBEK yMeIblii,
YenmoBek mnpamMoxomsamui, YemoBek HeaHIepTranbCckuii, YenoBexk pa3ymHbld. Haxonaku
HCKOMAEMBIX OCTaTKOB, BPEMSI CYILIECTBOBAHHUS, 00JIACTh pacpOCTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIUE PaChl: €BPOICOUAHAS (€Bpa3uiicKas), HErpo-
aBcTpajouHas (SKBaTOpHallbHasl), MOHIOJIOMJHAsA (a3UaTcKOo-aMepUKaHcKas). YepTsl
NPUCTIOCOOJIEHHOCTH TPEJICTABUTENICH YENOBEUECKUX pac K YCIOBHUSM CYIICCTBOBAHHUS.
EnuuctBO yenoBeyeckux pac. Kputnka pacusma.

Jlemoncmpayuu:
llopmpemulr: @. Penn, JI. [lactep, A.1. Onmapun, C. Mumiep, I'. FOpu, Y. JlapBuH.
Tabauysr u cxemoi: «Bo3HukHoBeHue CoHEYHOW cUCTeMbl», «Pa3BUTHE OPraHMYEcKoro
MUy, «PacturenpHas  kietkay, «KuBoTHas KJIETKa»,
«[Ipoxapuornyeckas kietka», «CoBpeMeHHasi cUCTeMa OpraHMYecKoro mMupa», «CpaBHEHHE
AHATOMMYECKHUX YePT CTPOEHUS YeIOBEKa U YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa
NAJICOHTOJIOTUYECKUX HAaXOJOK IMPEJIKOB COBPEMEHHOrO ueJoBeKay», «JpeBHeiline moam»,
«/IpeBnHue monny», «IlepBbie coBpeMeHHBIE JTI011», «HenoBeueckue pach».

Obopyoosanue: wmynsxku  «lIpoucxoxaeHue uyeraoBeka» (OHOCTBI aBCTpaAJIONMHUTEKA,
NUTEKAaHTPOIIa, HEaHePTabla, KPOMaHbOHIIA), CICTIKU WM U300pakKeHUs: KaMEHHBIX OpYAUi
MEepBOOBITHOTO YeNIOBEKa (KaMHH-UOMTIEPHI, pyOuiia, ckpebiia), reoXpoHOJoTHIecKas Tabiauma,
KOJIIEKIUS «DOPMBI COXPaHHOCTH MCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

Jlabopamopusie u npaxmuueckue pabomoi:

[Tpaktuueckas padora Ne 1. «/3yueHne HCKOMaeMbIX OCTaTKOB PACTEHUI M )KUBOTHBIX B
KOJUIEKIIMSIX».

DKCKypcusi «IBONIOLHKSI OPTaHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO -Hay4YHbIM WU
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KpaeBequeCcKuil My3eil).

Tema 3. Opranusmbl U OKpy>KaroIas cpea

OKojorusi Kak Hayka. 3aJauyd M pas3fesibl 3KOJOTrMu. MEeTOoJpl 3KOJIOTHYEeCKUX
UCCIIEIOBaHUI. DKOJIOTrH4€CKOE€ MUPOBO33PEHIE COBPEMEHHOTI'O YEIOBEKA.

Cpenpl 00uTaHus OPTaHU3MOB: BOJIHAsI, HA3€MHO -BO3/yIIIHAsI, IOYBEHHAS,
BHYTPUOpPTaHW3MEHHAS.

Oxonorudeckue Qakropsl. Kinaccupukanus 3KoI0rudeckux (PpakTopoB: aOMOTHUYECKUE,
OMOTUYECKHUE U aHTPOIOTeHHBIE. J[eficTBIE IKOTOTHYECKHUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  GakToOpbl:  CBET, TeMIlepaTrypa, BIaxHOCTb. DoTomepuoansM.
[Tpucnocobnenust opraHU3MOB K JEHCTBUIO aOMOTUYECKUX (PaKTOpOB. buonorudeckre puTMel.

buotnueckue ¢aktopel. Buumbl OMOTHYECKHMX  B3aUMOICHCTBUIN: KOHKYPEHIIHS,
XHUIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, Koorepaus, MyTyain3mM, KOMMEHCATU3M
(KBapTHpPAHCTBO, HaxJIEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHE OMOTHYECKUX
B3aMMO/ICHCTBUH JJIs CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Tomyasanuu. OCHOBHBIE TIOKa3aTeNH TMOIMYJISIIUN:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpamnus. JuHamuka
YHCIIEHHOCTH MOMYJISALNUU U €€ Perysiusl.

Jlemoncmpayuu.

Ilopmpemuwi: A. I'ymGonbar, K.®. Pynse, 3. ['ekkensb.

Tabauyer u cxemsi: xapta «lIpupoaasie 30861 3eMiny, «Cpebl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausmy», «llonynsamumy», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOMYJSUU
uHpy30pun-TyQenbkuy, «llumessie nenm.

Jlabopamopusie u npaxmuueckue pabomsi:

Jlaboparopuast pabora Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

Jlaboparopnast pabota Ne 4. «BiusiHre cBeTa Ha POCT U pa3BUTHE UEPEHKOB KOJICYCa.

[Ipaktuyeckass pabora Ne 2. «Ilomcy€T mMIOTHOCTHM TMOMYNIANMA pa3HBIX BHUIOB
pacTeHum».

Tema 4. CooO1iecTBa v 9KOJIOTHYECKUE CUCTEMBI

Coo011ecTBO OpraHu3MoB - 0uorieH03. CTPYKTYyphI OHOIIEHO03a: BHJIOBas,
MPOCTpPaHCTBEHHAs, Tpouueckas (rmuieBas). Buasi-nomuHanTsl. CBsi3u B OMOLIEHO3E.

Okojorudyeckue cucrteMbl (dxocuctembl). [loHsTHE 00 3KOCHCTEME M OHOTEOICHO3E.
OyHKIMOHATBHBIE KOMITIOHEHTBl HIKOCHUCTEMBI: MPOJYICHTH, KOHCYMEHTHI, PEIyIEeHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrHU B 3KOcHcTeMe. Tpodwudueckue (MHUIIEBBIC) YPOBHHU
skocucTembl. [Tumiessie 1enu u cetn. OCHOBHBIE MMOKA3aTeNId YKOCUCTEMBI: Ouomacca,
MPOIYKIIHS. IKOJIOTUUECKUE TUPAMU/IBI: TIPOTYKITHH,

YHUCJIICHHOCTH, OMOMACCHI.

CBoOIiCTBa DKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIAIUA, pa3BuTue. CyKieccus.

[IpuponHbIle 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M pEK. IKOCHCTEeMa XBOWHOTO WM
ITUPOKOJIMCTBEHHOTO JIeca.
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AHTpPOIIOT€HHbIE 3KOCUCTEMBI. ATrpo3KOCHUCTEMBI. YpOoskocucTeMbl. bruonoruueckoe u
XO35IUICTBEHHOE 3HAYEHHE arpO’IKOCUCTEM B YPOOIKOCUCTEM.

buopaznoo6paszue kak ¢pakTop ycToHdnMBOoCTH 3KocucTeM. CoxpaHeHne OMOI0rH4ecKOro
pazHooOpa3us Ha 3emIe.

Yuenue B.M. Bepnaackoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa OHoChEphI.
JKuBoe BemiecTBO U ero QpyHkimu. OcoOeHHOCTH OMOchephl Kak TI00ATbHOW SKOCHCTEMBI.
Jlunamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHYECKHE LHUKIBI AJIEMEHTOB (Yrliepoja, a3ora).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouocdepe 3emiund. AHTPONOTCHHbIE W3MEHEHHs B Ouocdepe.
['mo6asibHBIE SKOTOTUYECKUE TTPOOTIEMEI.

CocymecTBoBaHue Mpupoasl U uenoBedecTBa. CoxpaHeHue OuopazHooOpasus Kak
OCHOBa ycroiunBocTu Ouocdepbl. OCHOBAa paUUOHAIBHOTO YOPABIECHUS MPUPOIHBIMU
pecypcamu M X UCIOJIb30BaHKE. JloCTHKEHUSI OMOJIOTUU U OXpaHa MPUPOIBIL.

Jlemoncmpayuu:

llopmpemur: A.JIx. Tencnu, B.H. Cykaués, B.I. BepHaackuii.

Tabauysr u cxemwvl: «[lumeseie menm», «brorneHo3: coctaB U CTpyKTypay, «IIpupomaabie
coobmectBay, «llemm nuTaHumsy, «IKoJorMyeckas mnupamuaa», «buocdepa u UYeEIOBEK»,
«IKOoCHUCTEMa IIMHUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOTO Jeca», «buoreHos
BoIoéMay, «ArporeHo3», «lIpuMepHbie aHTPOINOTEHHBIE BO3JCUCTBHS HA TMPUPOIYY,
«BaxHeillre MCTOYHUKH 3arps3HEHUS] BO3JyXa W TPYHTOBBIX Boay», «llouBa - BakHeHIas
coctapisiomas  Ouocdepo», «PDaktopel ngerpamanuu  nouB», «llapHuUKOBBIT 3derTy,
«®DakTopel paJMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas cTpykrypa Ouochepb»,
«Pacmipoctpanenne xu3Hu B Omocdepe», «O30HOBBIA 3dKpaH Ouochepn», «Kpyroropor
yraepoza B 6uocdepe», «KpyroBopot azora B mpupoe».

O6opynoBaHue: MoJielb-anmuikanusi  « TUnu4Hble  OMOILIEHO3bI», TepOapuii

«PactutenpHbie  cooOmiecTBa», Kouiekuun «buoreHo3», «Bpeautenu —BaxxHEHIIHX
CEIIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUICKIMH PACTEHUHW U IHKUBOTHBIX,
MPUHAJICKAIINE K pPa3sHbIM JKOJOTUYECKUM TpynmaM OJHOro Buaa, KpacHas KHwura
Poccutiickoit denepanun, n3o0paxxeHrs OXpaHsIeMbIX BUJIOB PACTCHUH U )KUBOTHBIX.
INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 BMOJIOI'MA

HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHU A

Cornacho ®I'OC COO ycranaBnuBaroTCs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
00y4JaronMMHUCs MPOrpamMM CpPeIHETo o0Iero 00pa3oBaHus: JTUYHOCTHBIM,
METanpeAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType NMYHOCTHBIX pE€3yJbTaTOB OCBOCHHUs IpeameTa «buonorus» BbIIEIEHBI
CIIEAYIOIE COCTABIISIOIIME: OCO3HAaHWE OOYyYAIOUIMMHCA POCCHUHCKOM  TpaskJaHCKOU
UJEHTUYHOCTH - TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOOIIPEIECICHUIO,
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HaJu4Yue MOTHUBALMM K OOYYEHHUIO OHOJOTHH, IEJICHANPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOEXICHHI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPAAUIINI pa3BUTHUS
OHMOJOTUYECKOTO 3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYaroUIuXcsi PyKOBOJACTBOBATHCS B
CBOCH JESITENbHOCTH IIEHHOCTHO - CMBICIOBBIMH YCTaHOBKAMH, NPUCYIIMMH CHCTEME
OHMOJOru4YecKkoro 00pa3oBaHUs, HAJIWYUE SKOJIOTHYECKOTO IMPABOCO3HAHMS, CIHOCOOHOCTHU
CTaBUTh 1I€JIU U CTPOUTH )KU3HEHHBIC TIJIaHbI.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUsS MpenMera «buonorus» QoCTUraroTCs B €IMHCTBE
yueOHOM M BOCIIMTATENHHOUN JNESTEIHHOCTH B COOTBETCTBUU C TPAJAUILMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO - HDABCTBEHHBIMU 1IECHHOCTSIMU, IPUHSATHIMU
B O0IIeCTBE MpaBWJIaMH U HOPMaMH TMOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIIMU JIMYHOCTH, MATPHUOTU3MA,
YBaKEHHUSI K 3aKOHY U MPABOIMOPSAIKY, YEIOBEKY TPYy/a U CTapiIeMy MOKOJEHHUIO, B3aUMHOTO
YBaXEHUs, OEpEeKHOr0  OTHOMICHUS K  KYJIBTYPHOMY HACIEIUI0O UM TPaJAUIHUSIM
MHOTOHallMOHAIBHOTO Hapoa Poccuiickon denepanyu, Ipupoie U OKPYKarollei cpeae.

JIM4HOCTHBIE PE3YNHTATHl OCBOCHUS Y4eOHOTO MpeaMeTa « buonorusy NomKHbBI OTpaXkaTh
TOTOBHOCTh ¥  CIIOCOOHOCTh  OOydYarommxcs pPyKOBOACTBOBATBhCS  C(HOPMHUPOBAHHOM
BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAlUW, TIO3UTHUBHBIX
BHYTPEHHUX YyOEXKICHH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSIM POCCHICKOTO
oOI1ecTBa, pacHIMpeHre KUZHEHHOTO OIbITa M OMBITA JESATEIBHOCTH B MPOIECCE peaTnu3aluu
OCHOBHBIX HaIlPaBJICHUH BOCIIUTATENBHON ACSITEIILHOCTH, B TOM YHCIIE B YACTHU:

1) rpaxIaHCKOTO BOCITUTAHHUS:

chOpMUPOBAHHOCTh TPAKIAHCKON TMO3MIIMM  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOTO OOIIECTBa;

OCO3HAHHME CBOWX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)X€HHWE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPH CO3/IaHUU YIEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U TT0O3HABATEIBHBIX 3324, BHITIOJHEHUH OMOIOTHYECKIX SKCTIEPUMEHTOB;

CHOCOOHOCTh  OMNpPENENATh COOCTBEHHYIO TIO3UIHUIO IO OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM JKU3HU U OOBICHATS €&,

yMEHHE YYUTHIBATH B CBOUX JICUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMH  yOEXKIACHUSIMH, KYJIbTYPHBIMU IICHHOCTSMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B MIPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX,
[TO3HABATENBHBIX U UCCIENOBATENBCKHUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHSI K MHEHHIO
OIIOHEHTOB MpHU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJAEPKAHUS; TOTOBHOCTh
K T'YMAaHUTapHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MaTPUOTHUYECKOTO BOCIIUTAHUSA:

c(hOpMUPOBAaHHOCTh POCCUHUCKON TpakIaHCKOW MJICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS
K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Iiepea PoIMHOMN, rOpOCTH 3a CBOM Kpail, CBOXO
Ponuny, cBOM fA3BIK M KyJIbTYpYy, HPOLLIOE KW HACTOSLIEE MHOTOHAIMOHAJIBHOIO Hapoaa
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Poccuu;

[IEHHOCTHOE OTHONIEHHWE K TMPHUPOJHOMY HACIEAWI0 W MaMSATHUKAM TPHUPOJIBHI,
AocTiKeHusM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHACKHX YUY€HBIX B CTAHOBJICHHE W Pa3BUTHE
OuosoTVy, MOHUMAaHHS 3HAYCHHS OMOJIOTUH B TIO3HAHUH 3aKOHOB IPUPOIBI, B )KU3HH YEIIOBEKA
Y COBPEMEHHOTO OOIIECTBA;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CiIykeHHi0o u 3ammure (OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAbOY;

3) JTyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEW POCCUICKOrO Hapo1a; c(hOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO TTOBEACHHUS; CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U
MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh HA MOPAIIbHO-HPAaBCTBEHHBIE HOPMBI U
LICHHOCTH;

OCO3HAHHWE JUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYyAYIIEro; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3/IAHUIO CEMBbH HAa OCHOBE OCO3HAHHOI'O MPUHSATHS
LIEHHOCTEN CEMENHOM KU3HHU B COOTBETCTBUHU C TPAIUIUSAMHU HapoaoB Poccuu;

4) 3CTETUYECKOI'0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIECTBEHHBIX OTHOIICHUH;

MOHMMaHUE SMOIIMOHAIIBHOTO BO3JICHCTBUSI )KUBOM MPUPOJIBI U €€ LIEHHOCTU; TOTOBHOCTD
K CAMOBBIPKEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE MTPOSBIISATH Ka4eCTBA TBOPUECKOU
JUYHOCTH;

5) ¢u3nuecKoro BOCHUTaHUS, (OPMUPOBAHUS KYJIbTYpPhl 3J0POBbS M SMOIMOHAIBLHOTO
OIaronoyqus:

MOHMMaHUE U peaju3alus 3J0poBOro u 6e3onacHoro odpasa KU3HH (310pOBOE MHUTAHUE,
cO0JII0/IeHNEe TUTUEHUYECKUX MIPAaBUI U HOPM, cOaJIaHCUPOBAHHBIN PEXUM 3aHITHH U OTIbIXA,
perynsipHas (Qu3uUecKkas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3710POBbIO;

MOHMMAaHUE IIEHHOCTH TMpPaBWJ HWHAWBUIYAJbHOIO U KOJJIEKTUBHOTO 0O€30MacHOro
MOBEACHMS B CUTYallUsIX, YTPOXKAIOIIMX 3/I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHME MOCJEACTBUI U HENMPHUATHS BpPEAHBIX MPHUBBIUEK (YMOTPEOJIECHUS aIKOTOJIA,
HapKOTHUKOB, KypeHus);

6) TPYJOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHHE [ICHHOCTH MacTEPCTBA, TPYIOIIO0HE;

FOTOBHOCTh K  aAKTHUBHON  JICATEIILHOCTH  TEXHOJIOTMUECKOM U  COI[MAJIbHOM
HaIPaBJIEHHOCTH, CMIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO BBIMOIHATH
TaKylo JeITEIbHOCTb;

HWHTEpeC K pa3nuvHbIM chepam mpodecCHOHATBLHON NeITeIbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBIN BBIOOP OynyIIei mpodeccuu u peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUI0 M CaMOOOpa30BaHUIO HA MPOTSHKECHUU BCEH
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JKM3HU,

7) 9KOJIOTUYECKOTO BOCIIUTAHUSA:

AKOJIOTUYECKH 1[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTUYECKON KYJIbTYPHI: MPpUOOpPETEHUE OIbITA
IJTAHUPOBAHUS MOCTYNKOB M OLIEHKU UX BO3MOKHBIX IMOCIIEICTBUI I OKPYKAOIIEH CPEJIbL;

OCO3HAHUE TJI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MTPOOJIeM U MyTel UX pelleHus;

CIIOCOOHOCTH MCMOJIB30BaTh MPUOOPETAEMBbIEC MTPU U3YUCHUH OMOJIOTUU 3HAHUS U YMEHUS
MPHU pEIIeHUU MPoOIIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM MPHUPOIOIOIB30BAaHIEM (COOII0ICHUE
MpaBUJl TIOBEACHUSI B MPUPOJIEC, HANIPABICHHBIX HAa COXPAaHEHHE PABHOBECHUSl B HKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOcUCTEM, buochepsl);

AKTUBHOE HENPUITHE NEUCTBUM, MPUHOCAIIMX BpEJ OKPYXAIOIIEW MPUPOIHOM cpene,
yMEHHE TTPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTHYECKUE TTOCIECTBUS MPEITPUHUMAEMBIX
JIEVCTBUM U MPEAOTBpAIIATh UX;

HAJIMYHAE PA3BUTOTO SKOJOTHMYECKOrO MBINUIEHUS, JKOJOTHYECKOW KYJIbTYPhI, OIBITA
NEATEIIbHOCTA  AKOJIOTUYECKON HAMpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA HMMH B
MO3HABATENbHONM, KOMMYHUKATUBHOW W COIMAJIbHOW MPAKTUKE, FTOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMYECKON HAITPABICHHOCTH;

8) 1EeHHOCTH Hay4YHOTO IMO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAaykKu U OOIIECTBEHHON TMPAaKTHKH, OCHOBAaHHOTO Ha Juajore KyJibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHME  S3bIKOBOM M  UYMTATENIbCKOM  KYJIbTYphl  Kak  CpeICTBa
B3aMMOJICHCTBUS MEXAY JIOJIbMH U MO3HAHUS MUPA;

NOHMMaHHE CHenupUKN OMONIOTUM KaK HAyKW, OCO3HaHUs €€ poiau B (HOpMHUpPOBAHUU
palMOHANILHOTO  HAYYHOTO  MBIIUICHUS, CO3/IaHUM  IIEJIOCTHOTO  TPEJCTaBICHUS 00
OKpY>KaloIIeM MUPE KaK O €IMHCTBE MIPUPO/IbI, UeTIOBEKa U OOIIECTBA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrur MpobieM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTU OWOJIOTHU JJIsi COBPEMEHHOM IUBHIIM3ALIUU: 00ECIIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JJaHNUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHbie TpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTel BHIXOa U3 TJI00aTbHBIX
JKOJIOTUYECKUX TpoldjeM ©  obOecredeHuss mepexoja K YCTOMYMBOMY  Pa3BHUTHIO,
paIMOHaILHOMY HMCIIOB30BAHUIO MIPUPOTHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B TOJYyYEHUU OMOJIOTHYECKUX 3HAHUU B IIENIAX TMOBBIIICHHS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIHLHOM
TpaMOTHOCTH 00y4arommxcs, GOpMUPYEMOU TTPU U3yUYEHUU OUOIOTHH;

MOHUMAHUE CYIIHOCTU METOAOB IO3HAHUS, HMCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IMOJydyaeMble 3HAHUS JJIg aHalu3a W OOBSCHEHUS SBICHUHN
OKPY>KaIOIIET0 MHUPa W MPOUCXOANIUX B HEM HM3MEHEHUM, yYMEHUE JenaTh 0OOCHOBaHHBIC
3aKJTIOYEHUS] Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEIbI0 TMOJYYCHUS
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JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTB CAMOCTOSITENIBHO HCIOJIb30BaThb OHOJIOTMYECKUE 3HAHUSA Ul PELICHMUS
npo0JIeM B peasibHBIX )KU3HEHHBIX CUTYallUsX;

OCO3HaHHUE LIEHHOCTU HAayYHOW JESITebHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
UCCIIEI0BATENIbCKYIO AESITEIbHOCTh MHIMBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEpPBIBHOMY 00pa3oBaHMIO M CamMOOOpa3oBaHMIO, K
aKTUBHOMY IIOJIYyUEHUIO HOBBIX 3HAaHMM IO OMOJIOTMH B COOTBETCTBHUHM C >KU3HEHHBIMU
MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOCHUS y4eOHOTro mpenmMera «buoiorusy BKIIOYAIOT:
3HaYUMBIe JIJIs1 GOPMUPOBAHUS MUPOBO33PEHUS]  O0yYarOIIUXCS
MEXIUCIUILTHHAPHBIE (MEXIPEIMETHBIC) 00IIEHAyUHbIE TIOHATHS, OTPAXKAIOIIUE IIEIOCTHOCTD
HAyYHOM KapTUHBI MHpa U CleUU(UKYy METOJ0B MO3HAHUS, MCIONB3YEMBIX B €CTECTBEHHBIX
HayKax (BEIeCTBO, PHEPIHsl, sIBJICHHE, MPOIIECC, CUCTEMa, HAyYHBIN (paKT, IPUHIIUII, TUII0TE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MUCCIelI0BaHUe, HAONIOJACHUE, U3MEPEHHE, DKCIEPUMEHT U
IpyTHUX), YHUBEpPCalbHbIE yueOHbIe JeHCTBUS (TIO3HABaTENIbHBIE, KOMMYHUKATHUBHBIC,
peryisITHBHBIE), oOecrneunBaomue QopMupoBanue (YHKIMOHAIBHON TPaMOTHOCTH H
COLIMANILHOM KOMIIETEHIIMU O00YyYaroluxcs, CHOCOOHOCTh OO0YyYaroluXxcsi HCIOJIb30BaTh
OCBOCHHBIE MEXJIUCIUITMHAPHBIE, MUPOBO33PEHYECKHE 3HAHMS M YHUBEpCAJIbHbIE yueOHBIC
JIHCTBUS B IO3HABATEIHHON U COIIMANILHOM MpPaKTHKE.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS
ba3oBrle Joruueckue neMCcTBUS:

CaMOCTOATENbHO (HOPMYTUPOBATh M aAKTyaJIM3UPOBATH MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM TNPUEMBI JIOTUYECKOTO MBIIIJIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHHUs, KilacCHU(pUKaluuu, OO0OOLIEHUS), PACKPBIBATH CMBICI OHOJIOTMYECKHX
MOHATUN  (BBIIEIATh HMX XapaKTepHble TPU3HAKW, YCTAHABIMUBATH CBSA3M C JAPYTHMMH
TIOHSATHUSAMH ),

ONpeNeNaTh LU JeATENbHOCTH, 3a/JaBasi MapaMeTpbl M KPUTEPUH HX JIOCTHKEHHUS,
COOTHOCHUTD PE3YNIbTATHI IEATEILHOCTH C TOCTABJICHHBIMU 1IEJIIMH;

UCIOJIb30BATh OMOJOTMYECKHE MOHATHS Ui OOBSCHEHUS (PAKTOB U SIBICHUHA KUBOU
MPUPOABL;

CTPOUTh JIOTUYECKHE pacCykJeHHs (MHAYKTUBHbIE, JEAYKTUBHbIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBAEMbIX SBJICHUAX, POPMYIUPOBAThH
BBIBOJIBI M 3aKJIIOUYCHHUS;

NPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJCTBA JUIsl TIPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUH pa3HOIro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH pelIeHHs MPoOJIeMbl ¢ YI4ETOM aHAIM3a UMEIOLIUXCS MAaTepUATbHBIX
Y HeMaTepUaJibHBIX PECYPCOB;
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BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLCHUBATH COOTBETCTBUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH MOCIIEICTBUM NEATEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pabdOTy B YCIOBHUSX pPEATbHOTO, BHUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIIEHUN KU3HEHHBIX TPOOIIEM.

ba3oBble uccnenoBaTenbckue JeUCTBUS:

BJIa/IETh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENIbCKOW U MPOEKTHOM JESITeIbHOCTH, HaBbIKAMU
paspelieHus npoodsieM, CHOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOOB
pelIeHus MPaKTUUECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMUYHbIX METOJIOB [TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJbI JIEATEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETAINH, IPEOOPa30BAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHUCIE TpU
CO3/IaHUH YYE€OHBIX U COIMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUIT MBITIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU NEATEIHLHOCTU U
KU3HEHHBIX CUTyalUsIX;

BBISIBIISITh NPUUYMHHO-CIICJICTBEHHBIE CBSI3M M AaKTyaJU3UpOBaTh 3aJady, BbIIBUIATb
TUNOoTe3y €€ pelleHus, HaXOAUTh apryMEHThl JJis JO0Ka3aTelbCTBAa CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€ PELICHUS 3aa4l Pe3YJIbTaThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBIISITh
I[eJIeHANPaBICHHBIN MMOUCK MTEPEHOCA CPENICTB U CITOCOOOB IEHCTBUS B MPOPECCHOHATHEHYIO
cpeay,

yMETh IEPEHOCUTh 3HAaHUS B IIO3HABATENbHYID U  MPAKTUYECKYI0  OO0JIacTH
AKU3HEEATENBHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTe; BBIIBUTATh HOBBIE
uJeH, IpeJiaraTb OpUrMHaJIbHbBIE MTOAXO0/IbI U PELICHHS, CTABUTH MIPOOJIEMBI U 3a/1auH,
JIOTYCKaIOIIKE albTePHATUBHbBIE PELICHUS.

PaGora ¢ unpopmanueii:

OpPUEHTUPOBATHCA B PA3IMYHBIX MUCTOYHHMKAX WMH(GOpMAUU (TEKCTE y4eOHOTO MocoOus,
HAyYHO-TIOMYJIAPHOW  JUTeparype,  OWOJOTMYECKHX  CIIOBapsAX W CIHpPaBOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax maHHBIX, B MHTepHere), aHanu3upoBaTh WHGOPMAILUIO Pa3IUYHBIX
BUIOB U (OpM TMPEACTABICHUS, KPUTHUYECKH OIICHHBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPECUNBOCTE;

dbopMyHpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIC METOJBI TPH IMOWCKE M O0TOOpe
ouosornueckoit nHGopmaIuu, He0OXOAUMOM /1JIs BHIOTHEHUS YICOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTIOJIB30BAHUS WH(GOPMAIIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATH KYJIbTYpPY aKTUBHOTO MCIIOIb30BAHUS PA3TUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOATEIBHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MPEACTABICHUS OHOIOTHMYECKON
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uH(popmanuu (cxemsl, TpauKu, JTUarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTOE);

WCIIOJb30BaTh HAyUYHBIA S3BIK B KA4YECTBE CPEJCTBAa MpU padboTe ¢ OMOJIOTHYECKOU
UHpopMalMen: MPUMEHATh XUMUUYECKUE, PU3NYECKHe U MaTeMaTHUeCKue 3HaKU U CUMBOJIBI,
dopmyibl, abOpeBUATYpy, HOMEHKIATypy, HCIOJIb30BaTh U IPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPECTBA HATJIAHOCTH;

BJIAJIeTh HABBIKAMU DACIO3HABaHUs M 3allluThl MHGOpMaUM, HHGPOPMAIMOHHON
0€30MaCHOCTH JINYHOCTH.

KomMmyHuKkaTUBHBIC YHUBEpPCAJIbHbIC YYeOHbIe JecTBUS ObuieHue:

OCYIIECTBIIATh KOMMYHHKAIIUHA BO BCeX c(hepax >KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WU TUCKYCCUU TIO0 CYIIECTBY 0OCyX)AaeMoil TeMbl (yMEHHUE 3a/1aBaTh BOMPOCHI, BRICKA3bIBATh
CY>KJICHUS OTHOCHUTEJBLHO BBITIOJHEHUS MTPEIaracéMon 3a1a4uu,

YYUTHIBATh UHTEPECHI M COTIACOBAaHHOCTH MO3UILIMM IPYTUX YUaCTHUKOB JUATIOTa WU
TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHUS, MOHUMATh 3HAYEHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(MDIUKTHBIX CUTYaIMi, yMETh CMSIT4aTh KOHQIUKTHI
Y BECTH TEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, TTOHMMATh HAMEPEHUS
JIPYTUX JIIOJEH, IPOSIBISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopmMyTUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HMCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

CoBMmecTHast AeSTEIbHOCTB:

MOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHONW U MHAUBHIYAIBHONU pabOTHI MpU
pereHud  OMOJOTHYECKOW TpOoOJeMbl, OOOCHOBBIBATH HEOOXOAUMOCTH IMPHUMECHEHUS
TPYNIOBBIX (JOPM B3aMMOJICHCTBUS MIPH PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUN C Y4ETOM OOLIUX MHTEPECOB U
BO3MOKHOCTEN KaXK/10T0 YJ€Ha KOJUIEKTUBA;

MPUHUMATh 111 COBMECTHOM JI€ATE€NbHOCTHU, OPTaHU30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA M0 €€ JOCTHKEHUIO: COCTaBILITh IUIAH JCHUCTBUM, PACHPENEIATH POIU C YYETOM
MHEHUH y4aCTHUKOB, 00CYKJIaTh PEe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIQ/Ia M KaXKJIOTO YYaCTHHUKA KOMAHJIbI B OOIIUI pe3yabTaT
MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBbIE€ MPOEKTHI, OLICHUBATh MJIEU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH,;

OCYLIECTBIIATh TO3UTUBHOE CTPATErMUYE€CKOE TOBEACHUE B PaA3JIMYHBIX CHUTYalHUsX,
MPOSIBIIATH TBOPUECTBO M BOOOpaKeHUE, ObITh HHUIIHATHUBHBIM.

PeryasiTUBHbIC YHUBEPCAJIbHbIEC YUeOHBIE JeUCTBUSA CaMOOpraHu3aIus:
HCIIOJIB30BAaTh OMOJIOTHYECKUE 3HAHUS JJI1  BBIABIICHUA HpO6HCM N HUX PpCHICHUSA B
KU3HCHHBIX N yT-IC6HBIX CUTyalusXx;
BBI6I/IpaTB HAa OCHOBE OMOJIOTHYECKUX 3HAHUI [ECJICBBIC 1 CMBICIIOBBIC YCTAHOBKU B CBOUX
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JNEUCTBUAX M MOCTYMKAX MO OTHOUIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIATH MPOOJIEMBI,
cTaBUTh W (GHOPMYIHUPOBATH COOCTBEHHBIC 3aJaull B 0Opa30BaTEIbHON AEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIBHO COCTABIIATH IIJIaH PEUIEHUS MPOOJIEMBI C YIETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEMOYTECHUH; JaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

pacuIupsTh paMKi Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUI; AeIaTh
OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE;

®denepanbhas padoyast nporpamma | Buonorus. 10-11 xiacchl (6a30BbIi YPOBEHB)

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHMIO M TPOSIBICHUIO IIMPOKOH OJPYAMIIMH B Pa3HBIX
00JacTsIX 3HaHM, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBINA YPOBEHb.

CaMOKOHTpOIIb:

JaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTUBHI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIM;

BJIaJIETh HABbIKAMU II03HABATEJIbHOM pe(IeKCUd KaK OCO3HAaHMS COBEPIIAEMBIX
NeMCTBUH M MBICIUTENBHBIX IPOLIECCOB, UX pPE3yJIbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npUEMBI peduIeKCUU JJIs OLIEHKU CUTYAIH, BBIOOpa BEPHOI'O PEILLICHMS;

yMEThb OIICHMBATh PUCKHM U CBOEBPEMEHHO MPHUHUMATh PELICHHsS O WX CHHKEHHIO;

MPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MIPU aHAIN3€E PE3YIbTATOB ACITEIHHOCTH.

[Ipunsarue ceds u Ipyrux:
MIPUHUMATH ce0s1, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPU aHAIN3€ PE3YIbTAaTOB ACSATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUU IPYTOTO YEIOBEKA.

ITPEAMETHBIE PE3VYJIBTATDI

[IpenmeTtHblie pe3ynbTaThl ocBoeHus nporpammel COO no 6uonorun Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuuueckue s yueOHoro npenmMera «bruonorusy HaydHble 3HAHUSI, YMEHUS U
crocoObl JCHCTBUI 1O OCBOCHMIO, HHTEpIpPETallMM M MpeoOpa30BaHUIO 3HAHUM, BHJbI
JESITEIIbHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX y4eOHBIX
CUTyallUsX, a TaKKe B peaJbHbIX JKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B
MporpaMMe MpeAMETHbIE PE3yJIbTaThl IPEACTABIICHBI 110 TOAaM 00yUYeHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHMA yueOHoro mpeamera «buomorus» B 10 xmacce
JOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJH OMOJOTMU B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJAE POCCHICKUX U 3apyOexHBIX Y4YEHBIX - OHOJIOTOB B
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pazBuTue OMOJIOTHH, (YHKIMOHATBHOM T'PaMOTHOCTH YEJOBEKa [JIsi PEIICHUS KU3HEHHBIX
3azay;

YMEHHUE PACKPBHBRPHICOAEPISHBCIPHPAOTIAY BT Ee P MHHOBIAL EL0 (GHBHRLIASIOHE IICTKA,
opraHusM, Merabomu3sM (0OMEH BeIIeCTB M MpEeBpallleHue DSHEPruM), TroMeocTas
(camoperymsinus), ypOBHEBas OpraHM3alUsi JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(pempoyKItusi), HACIEACTBEHHOCTh, N3MEHUHNBOCTh, POCT U Pa3BUTHE;

yMEHHE H3Jaratb OMOJIOTMYECKHE TEOpHH (KJIETOYHasl, XpOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHas J0rMa MOJIEKYIsIpHOI Ouonorun), 3akonsl (I'. Mennens,

T. Moprana, H.M1. BaBunoBa) u ydeHus (0 IEHTpax MHOTo00pa3us U TMPOUCXOKICHUS
KynbTYpHBIX pactenuid H.M. BaBuinoBa), onpenensiTh rpaHUIlbl UX TPUMEHUMOCTH K >KUBBIM
cUcTeMawm;

yYMEHHE BJIJIETh METOJIaMU HAYYHOTO MO3HAHUSI B OMOJIOTHU: HAOJIO/IEHUE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMI, OpraHu3alus W TMPOBEICHHE OHOIIOTHYECKOTO
AKCIIEPUMEHTA, BBIJIBI)KCHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IMOHSTHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJBI HA OCHOBAHUH TOJYYEHHBIX PE3YIIbTATOB;

yYMEHHE BBIJCNATH CYIIECTBEHHBbIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOEHHOCTHU MPOIIECCOB: OOMEHA BEIIECTB
U TIPEBpAICHUS YPHEPTUU B KIIETKE, (POTOCUHTE3A, IJIACTHUYECKOT0 U SHEPTeTUYECKOro 0OMeHa,
XeMOCHHTE3a, MUTO3a, Me03a, OTJI0IOTBOPEHUSI, PAa3MHOKECHHSI, HHAUBUIYATHHOTO Pa3BUTHUS
opra"nusma (OHTOTEHE3);

yMEHHE MPUMEHSTH MOJTyYEHHbIC 3HaHUS I OOBSICHEHUSI OMOJOTHYECKUX MPOIECCOB U
SBIIGHUW, JJI8 TPUHITHS TPAKTUYECKUX PpEUICHU B TMOBCEIHEBHON JKU3HU C IEJBIO
oOecriedeHus1 6€30MaCHOCTH CBOETO 3/I0POBBS U 3/I0POBbsI OKPYXKAIOIIUX JIFOJIeH, COOII0IEHUS
HOpPM TpPaMOTHOTO TIOBEACHHS B  OKpYXKaroIIel MNPUPOAHONW cpelne, TMOHUMAaHUE
HEOOXOIMMOCTH UCTIOIB30BAHUS JTOCTHKCHHI COBPEMEHHON OMOJIOTUY U OMOTEXHOJIOTHI s
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

yMEHHE peliaTh JJIEMEHTAapHble Te€HETHYECKHe 3a7aud Ha MOHO- W JUTHOpUIHOE
CKpelIMBaHWE, CIETUICHHOE  HACJEeJOBaHHME, COCTaBJISATh  CXEMbl  MOHOTHOPHIHOTO
CKpEIIMBaHUS /ISl TPEICKa3aHusl HACIeIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBHITIONHATH JTA0OpATOPHBIE U MpaKTUYECKUuEe paboThl, COOMIOAATh MPaBWIIa MPU
paboTte ¢ yueOHbIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OILIEHWBATh M WHTEPHPETUPOBATH WH(MOPMAINIO OHMOJIOTHYECKOTO
COJIEpKaHUsl, BKIIOUYAIOIIYIO MCEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpelCTBA
MaccoBoii  WMHGOpMAIMK, HAYYHO-TIONMYJISIPHBIE  MaTepHasibl), ATHYECKHE  aCIEKThI
COBPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTUU, MEJUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO37[aBaTh COOCTBEHHbIC TNHCHbMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
Ouonorudeckyro HMH(POpPMAIMI0 U3 HECKOIBKUX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BATh
MOHITHIHBIN anmapat OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOGHHs yueOHoro mnpenmera «buomorms» B 11 kmacce
JIOJDKHBI OTPaXKaTh:
c(OpMUPOBAHHOCTh 3HAHUH O MECTE W POJH OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKIJIAJE POCCHMCKHX W 3apyOeKHBIX YYEHBIX - OMOJIOTOB B
pa3BuTHE OHMOJOTHH, (YHKIIMOHAIBHOM T'PaMOTHOCTH YeNOBEKa JUJIsl PEIICHUS >KU3HEHHBIX
3az1adg;
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YMEHHE PACKPBIBATh COACpPXKAHUE OHOJOTMYECKMX TEPMUHOB U TIOHATUH: BH],
NOMYJSIIMs, TeHOGOHMA,  HBOJIOUMS,  JBIXKYyIIHE  Cuibl  ((akTopbl)  SBOJIOILUH,
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTHYECKHE (aKTOPhI, IKOCUCTEMA,
OPOJYLEHTbI, KOHCYMEHTBI, pPEAYLEHTH, LENU TMHUTAHUSA, DKOJOTUYECKas MHpPaMHUJIA,
oumoreorieHo3, 6nocdepa;

yMEHHE Wu3Jaratb Ouonoruueckue Teopuu (dBomtonnoHHass Tteopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpHsl SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOJICTBA
K.M. bapa, uepeioBaHus IJ1IaBHbIX HanpaBiaeHUil u mytei sBomounu A.H. CeBeprioBa, yueHus
o Ouocdepe B.U. Bepnaackoro), ompenenarb TpaHULBI WX MPUMEHUMOCTH K >KHUBBIM
cuUcTeMawm;

yYMEHHE BIIaJIETh METOJIaMU HAyYHOTO TMO3HAHUS B OMOJOTMU: HAOJIOJEHNUE U ONHMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus U IpOBeICHHE OHOJIOTHYECKOIO
AKCIEPUMEHTA, BBIIBM)KEHHE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMONYYCHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IMOHSTHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUH TIOJYY€HHBIX PE3YIIbTATOB;

YMEHHE BBIICTSATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHHUS OHOJOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJIAINMA, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B M IKOCUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHOM HM3MEHYMBOCTHU, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHMsl, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJOTHYECKUX (HaKTOPOB Ha
OpraHu3Mbl, IepeHoca BEIIECTB M TOTOKAa SHEPrUM B DSKOCHUCTEMAX, AHTPONOTE€HHBIX
U3MEHEHHUI B HKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEHIECTB M OMOT€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJIyYEHHbIE 3HaHUA JJ11 O0BsICHEHUSI OMOJOTrMYECKUX MPOLECCOB U
SBIICHUM, /U1 TPUHATHS TPAKTHYECKUX PEIICHUH B TOBCETHEBHOW JKH3HH C IIETBIO
oOecrieyeHus1 6€30MaCHOCTH CBOETO 3/10POBbS U 3/10POBbsI OKPYXKAIOLIUX JIFOAH, COOII0IEHUS
HOpPM TIpPaMOTHOIO IOBEACHHMS B  OKpYXKawllled NpPUPOAHOM cpele, IOHUMaHue
HEOO0XOJAMMOCTH UCHOJIb30BaHUS JOCTH)KEHUN COBPEMEHHON OMOJIOTHH UIS PallMOHAIBHOTO
IPUPOJIOTIONIb30BAHUS;

YMEHHE pellaTh JIEMEHTapHbIe OMOJIOrMYECKUE 3a7aud, COCTAaBIATH CXEMbl IEepeHoca
BEILIECTB U SHEPTUU B SKOCUCTEMaxX (LIENU MUTAHUS);

yYMEHHE BBHITIONHATH JTA0OpATOPHBIE U MpaKTUYECKUuEe paboThl, COOMIOAATh MPaBWIIa MPU
pabore ¢ yu4eOHbIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M WHTEPHPETUPOBATH MH(POPMALMIO OHMOJIOTHYECKOTO
COJIep KaHMsI, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpeicTBa
MaccoBOM HHQOpMAIIMKN, HAYYHO-TIOMYJSAPHBIE MaTepuasbl), PacCMAaTPUBATh TJIOOATBHHBIC
HKOJIOTMUECKHE TPOOJIEMbl COBPEMEHHOCTH, (OpPMHpPOBATH IO OTHOUIEHUIO K HUM
COOCTBEHHYIO MO3HIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBbIC IHCHMEHHBIE M YCTHBIE COOOIICHHs, 0000mas
Ouosornyeckyro WHGPOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHUYECKOE INTAHUPOBAHUE
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10 KJITACC
HanmeHoBanue pasnenon
Ne p Kosnuectso OCHOBHBIE BUIIBI JIEATETLHOCTH
U TeEM yqeﬁHoro HpOFpaMMHOG coAcprKaHue
/o 4acoB 00ydJaromuxcs
npeameTa
Tema 1. buonorust Kak Hayka
1.1 | Buonorns B cucreme 1 PackpriBaTh coqiepikaHre TEPMUHOB H
HayK buonorus xak Hayka. CBsizu OMOJIOTHUHU € IIOHATHH. HAYTHOC MUPOBO33PCHHC, Hay1HaA
OOLIECTBEHHBIMH, TEXHUYECKUMU U ApyrumMy | KAPTHHA MUDA, HAYTHBIM METOJ, THIIOTE34,
€CTECTBEHHBIMU HayKaMu, ¢puiocoduei, TCOpHi, METO/IBI H%CHGHOBaHH’I'
. . . XapakTepu30BaTh OMOJIOTHIO KaK HayKYy, ee
peNurueH, STUKOU, ICTCTHKOW U TIPABOM. P p YKY
MECTO ¥ POJIb CPEIH IPYTUX €CTECTBECHHBIX
Ponb OGuonorun B popmMupoBaHuu P PEAH DY
. . Hayk. [lepeuncnsaTs pa3aeiasl OMOJIOTHH B
COBpPEMEHHOMN HAyYHOU KapTHHBI MHPA.
COOTBETCTBUE C OOBEKTAMU U3YUCHHUSI.
CucreMa OMOJIOTUYECKUX HAYK. .
HaspiBaTh BaxkHe#1IIE OTpaciu
Jlemoncmpayuu: .
f q 1 M OMOJIOTMYECKIX 3HAHUM U 3a/1a4M, CTOSIIIHE
opmpempsi: Y. JlapBun, I'. Menaens .
pmp DB, ’ nepen ouonorueit XXI B.
H. K. Kombnos, [Ix. Yorcon n @. Kpuxk.
Tabnuyovr u cxemvi: «MeTOOBl TIO3HAHUS
YKUBOU TIPUPOJIBD»
1.2 1

Mertobl no3HaHUA
YKABOU IIPUPOJIbI

Merozpbl MO3HAHUSA KUBOU IPUPOBI
(HabmoieHue, SKCIIEPUMEHT, OTIMCAHNE,
U3MepeHue, Kiaccupukanus,
MOJICTUPOBAaHKE, CTaTUCTHYECKass 00paboTKa
JAHHBIX).

Jlemoncmpayuu:

PackpeiBath copepxanue TEpMUHOB U
MOHATUI: HAYYHBIA METOM, METOBI
HCCIICJIOBAHUS.

XapakTepu30BaTh OCHOBHBIE METO/bI
TTO3HAHMS )KUBOU PUPOIbI: HAOIOICHHE,
AKCIIEPUMEHT, ONMMCAHKUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTOIBI TO3HAHUS
YKUBOW MIPUPOJIBI».

Jlabopamopnvle u npakmuyeckue pabomol:
[Tpaktraeckas padora Ne 1.
«/cnonp30BaHKE Pa3IMUHBIX METOJIOB IIPU
M3y4YEHUU OMOJIOTHYECKUX OOBEKTOBY»

KJ'IaCCI/I(i)I/IKaHI/IH, MOACIIUPOBAHUC,
CTaTUCTHYCCKasd o6pa60TI<a JaHHBIX

Htoro yacoB 1o teme

2

Tema 2. )KuBble CHCTEMBI U UX

OpraHnu3anus

2.1

buonornueckue
CHUCTEMBI, POLIECCHI U
WX U3yUYCHHUE

1

Xusble cuctembl (OMOCUCTEMBI) KaK
MpeaMET U3ydeHUs: OMOJIOTHH.

OTnrynre )XUBBIX CUCTEM OT HEOPTaHMYECKOU
TIPUPO/IBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJIIPHBIA, OPraHOMIHO- KJIIETOYHBIN,
OpPraHU3MEHHBIH, TOMYISLIHOHHO -BUIOBOM,
9KOCUCTEMHBIN (OMO-TEOIEHOTHYECKHUIA),
OuocQepHBI.

Hayxkwu, n3ydaroniye 6MocucTeMbl Ha pa3HbIX
YPOBHSX OpTraHu3aluu. /Jemoncmpayuu:
Tabauywvt u cxemovr: « OCHOBHBIC PU3HAKH
KUA3HN», «YPOBHU

PackpriBaTh coqiepikaHre TEPMUHOB H
MOHATHI: CHCTeMa, OMOJIOrHYecKasi CHCTEMA,
AJIEMEHTHI CHCTEMBI, CTPYKTypa OMOCHCTEMBI,
CBOMCTBA JKUBBIX CUCTEM, OOMCH BEIIECTB,
pa3MHOKXCHHE, POCT, Pa3BUTHE,
HAaCJIEJCTBEHHOCTh, U3MEHYMBOCTD,
pa3IpaxuMOCThb, YHEPTO3aBUCUMOCTb,
YPOBHH OpraHU3aINH )XKU3HHA (OMOCUCTEM).
XapakTepu30BaTh IPUHIIUITH OPTAHU3AIUU
OMOCUCTEM: OTKPBITOCTD, BEICOKAS
YIOPSA0UYEHHOCTD, CAMOPETYJISIINS,
HUEePApXUIHOCTH. [lepeunciarh
YHUBEPCAJIbHBIC CBOWCTBA JKUBOTO: €AMHCTBO
XHUMHYECKOTO COCTaBa, pa3JapaKMMOCTh,

JABMKCHUEC, TOMECOCTA3, POCT X PA3BUTHUC,
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OpraHHU3aIUy )KUBOU MPUPOABI». Mojaenb
mosnekybsl JIHK

HACJIEICTBEHHOCTh, U3MEHYHBOCTb,
ABOTIONNSA (TTPUCTTOCOOJICHHE K
U3MEHSIOIMMCS yciaoBusaM). [IpuBoautsb
npuMepbl OMOCUCTEM Pa3HOTO YPOBHS
OpraHMU3aIii U CPAaBHUBAThH MPOSIBICHHUS
CBOWCTB JKMBOT'O Ha Pa3HBIX YPOBHSIX.
XapaKkTepu30BaTh OCHOBHBIE MTPOIECCHI,
MPOTEKAIIINE B OMocucTeMax: 0OMEH
BEIIECTB U MPEBPAIEHUE SHEPTUH,
CaMOBOCTIPOHM3BEICHUE, CAMOPETYIISIIHS,
pa3BUTHE.

CobmroiaTh paBmiia GE€pPEKHOTO OTHOIICHHUS
K >KUBOU MIPUPO/IE

HNToro yacosB o teme

1

Tema 3. XuMuueckuii cocTas 1

CTPOEHHUE KIETKH

3.1

XUMHYECKUI COCTaB
KJetku. Bona u
MUHEPAIbHBIE COJIN

1

XHWMHUYECKUN COCTAB KJIETKU. XUMHUUYECKUE
JJIEMEHTBI: MAKPOJIEMEHTHI,
MUKPOIJIEMEHTHI.

Bona u MunepanbsHble Bemectsa. OyHKIMU
BOJbl I MUHEPAJIbHBIX BEUIECTB B KIIETKE.
[Toanep:xaHue 0OCMOTUYECKOTO OanaHca.
Jlemoncmpayuu:

Juacpammul: «PactipeneneHne XuMu4eCKuX
3JIEMEHTOB B HE)KUBOU IIPUPOLEY,
«Pacnpenenenre XUMUYECKUX

PackpeiBaTh cojiep>kaHle TEPMUHOB U
MOHATHUI: JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI;
MUHEpPAJIbHBIE BEIIECTBA, MOJIEKYJIA BOJIbI
KaK JIUI0JIb, BOJOPOJIHBIE CBSI3HU;
ruipo@uiibHbIE ¥ THAPO(OOHBIE BELIeCTBa.
Jloka3bIBaTh €IMHCTBO IEMEHTHOIO COCTaBa
KaK OJTHO U3 CBOWCTB KHBOro. PacnipenensiTe
XUMHYECKHE 3JIEMEHTHI 110 TPYIINaM B

3aBUCHUMOCTH
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3JIEMEHTOB B KUBOU mpupoae». Tabnuywt u
cxemsl: «llepuoanueckas Tadnuia
XUMHUYECKHUX 3JIEMEHTOBY», « CTpoeHHe
MOJIEKYJIBI BOJIBD»

OT KOJIMYECTBEHHOI'O IIPE/ICTABUTEILCTBA B
OpraHM3Me; XapaKTepu30BaTh POJb
OTJENbHBIX 3JIEMEHTOB.
BBISBIISATE CBSI3b MEKYy COCTaBOM, CTPOEHUEM
MOJIEKYJIbl XMUMHUYECKOI'O COEJUHEHUS U €ro
(GYHKIMSIMHU B KIETKE

3.2 benku. CoctaB u benku. CocraB u CTpOCHHUE OEJIKOB. PaCKpLIBaTL COACPIKAaHNUC TCPMHUHOB U
cTpoeHue OeIKoB AMUHOKHUCIIOTHI - MOHOMEPHI OETKOB. NOHATHIA: OSJIKH, OJMMEPbI, MOHOMEPBI,
Hes3aMeHnMBbIe U 3aMEHUMBIE AMHUHOKHCIIOTHI, IENITUIHAS CBSI3b,
AMHUHOKHUCIIOTHI. AMHMHOKHUCJIOTHBIM cOCTaB. | ITOJUIICNITUA, NCHATypanus.
YPOBHU CTPYKTYpPHI OCIIKOBON MOJICKYJIbI XapakTepu3oBaTh OCIKU KaK KJIAcC
(mepBuYHAs, BTOPUYHAS, TPETUYHAS U OPraHUYECKUX COCIANHEHHH,
YEeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHUE KJIACCU(UIIUPOBATH UX 110 CTPOCHHIO
cBolicTBa OenkoB. buonornueckue Gpynkiuu | (1I00yIApHbIe M GUOPHUILIAPHBIE OCIKH),
OCJIKOB. MEePEYHCIISITh U XapaKTepU30BaTh PYHKIIUU
Jlemoncmpayuu: OesKoB
Tabauysl u cxemvi: «CTpOEHUE MOJIEKYJIbI
Oenkay.
Obopyoosarue: CBETOBON MUKPOCKOIIL,
MUKPOIpEnapaThl
3.3 depMeHTHI -
OMOJIOTHYECKHEe depMEeHTHI - OMOJIOTHYECKUE KaTanu3aTopsl. | PackpeiBaTh coepkaHne TEPMUHOB U
KaTaJllu3aTopPbl Crtpoenue hepMeHTa: aKTUBHBIN LIEHTP, MOHATUMN: (PEpPMEHTHI, AKTUBHBIN IIEHTP,

cybctpatHas crieriudpuuHocTh. KohepMeHTHL.
BuramuHsbI.

Otnnuust HepMEHTOB OT HEOPTAHUYECKHIX
KaTaJIu3aTOPOB.

cyOcTpaTHas crnenuduIHOCTh, KOQEPMEHTHI,
OENKU-aKTUBATOPBI U OEJIKHU-UHTUOUTOPBHI.
VYka3bIBaTh OTIIMYHS (PEPMEHTOB OT

HCOPTraHNMYCCKUX KAaTAJIN3aTOPOB.
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Jlemoncmpayuu:

Tabauyvt u cxemor: «CTpoeHHE PEPMEHTAY.
Obopyoosanue: 000pya0BaHUE IS
pOBeJIeHUST HAOII0ICHU, U3MEPEHUH,
AKCIIEPUMEHTOB. Jlabopamophvie u
npakmuyeckue pabomol:

JlabopaTtopnas padota Ne 1 . «M3yueHue
KaTAIUTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
MIpUMEpE aMuUJIa3bl UM KaTaaasbl)»

OOBACHATH POJIb PEPMEHTOB B
(YHKIIMOHUPOBAHWH KUBBIX CHCTEM, B
MPOMBIIINICHHOCTH, B MEITUITUHE, B
MIOBCETHEBHOM KM3HH YEIIOBEKA

3.4

VYrneBoabl. JInmuael

VYreBoabl: MOHOCaXapu bl (TIOKO3a,
pubo3a u ae3okcuprb03a), Tucaxapuabl
(caxapo3a, J1aKTO03a) U MOJUCaAXaPUJIbI
(kpaxmaJ, TIIMKOTEH, LEJUTI003a).
buonorndeckue GyHKIIUU yriIeBOIOB.
Jlunuapl: Tpurmunepuasl, GochoIUuIbI,
CTEPOU/IBI.

I' uapodunbHo-ruApOoPOOHBIE CBONCTBA.
buonornveckue GyHKIIUN JIUTHIOB.
CpaBHeHUE yTIeBOIOB, OCITKOB U JIMITH]IOB
KaK UCTOYHHKOB SHEPTHH.
Jlemoncmpayuu:

Tabnuywl u cxemwvl: «YTIACBOIBI, «JIATHABIY.
Obopyoosanue: 000pyI0BaHNE

PackpeiBaTh cojiepikaHre TEPMUHOB H
TIOHSTHH: YTJIEBOJIbI, MOHOCAXAPH/IBI,
JIcaxapu b, IOJMCaXapu/Ibl, TIIFOKO03a,
pubo03a, 1e30Kkcuprub03a, caxaposa, JIakTo3a,
MajbTO03a, LEeJUIt0103a (KIeT4yaTka), Kpaxmal,
TJIMKOTEH; JINTIUAIBI, TPUTTUIEPUIIBI (KUPBI,
Macina), GochOoTUUIbI, CTEPOUIBL.
XapakTepu30BaTh yriIeBOJbI, TUTTUIBI KaK
KJIACC OPTAHMYECKUX COCTMHEHUH.
KrnaccugunupoBath yriieBobl U JIUIHII 110
CTPOCHHIO; TIEPEUNCIATH HYHKITUU
YTJIEBOJIOB U JIMITH]IOB.

CxeMaTnuecKku n300pakaTh CTPOEHHUE

MOJICKYJT YTJIEBOJIOB, JTUTIUIOB
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JUTSI TIPOBEICHMS HAOJTFOICHUH, N3MEPECHHU,

JKCIIEPUMEHTOB
3.5 Hyxnennossie Hyxnennossie kucnotsr: JIHK u PHK.
KuciaoTel. ATD HyxneoTuasl - MOHOMEPBI HYKJIENHOBBIX
kucnoT. Ctpoenne u pyakuun JJHK.
Crpoenue n pynkuun PHK. AT®: crpoenue | PackpsiBaTh cojiepkaHUe TEPMUHOB U
u Gyukimu. JJemoncmpayuu: MOHSTHI: 1€30KCUPUOOHYKIIEUHOBAS
Ilopmpempi.: JTx. Yorcon, ®@. Kpuk, M. kuciora (JIHK), puOboHyKiieMHOBas KKCIIOTa
VYunkunc, P. ®pankinun. (PHK), nyxsieoTn 1, NONMHYKIEOTHIHAS LIETb
Tabauywvl u cxembl: (MOJIMHYKJIEOTHT), KOMIUIEMEHTapHOCTb,
«Hyxneunossie kucnotsr; JJHK», ¢byukuuu JIHK (xpanenue u nepeaaya
«buocunres Oenka», «CTpoeHNE MOJEKYIBl | HaclIeACTBEHHOM urdopmanun); Buasl PHK
ATOp. (uH(OpMaMOHHAs, TPAHCIIOPTHAS,
Ob6opyoosanue: CBETOBOH MUKPOCKOTI, pubocoMalbHas ); aieHo3uHTpUdochar
MUKPOITpenapaTsl (AT®), Makpodprudeckast CBs3b.
XapakTepu3npoBaTh HYKJIEUHOBBIE KHCIIOTHI
KaK XMMUYECKHUE COCTMHEHUS] 1 HOCUTEIU
HACJIEICTBEHHON MH(POPMAIIUH.
OTmedaTrb 0COOEHHOCTH CTPOCHHS MOJIEKYJI
HykaenHoBbIX kucaoT (JJHK, PHK) u AT®.
CxeMaTuuecku n300paxkath CTpOEHUE
HYKJICOTHIOB, MOJIEKYJI HYKJIEGUHOBBIX KHUCIIOT,
ATD
3.6

Hcropus u meroasl
W3Y4YCHHUs KICTKH.
Kiierounas teopus

[uTonorus - Hayka o kietke. Kiierounas
TEOpHUs - IPUMEP B3aUMOJCUCTBUS UAECH U
(hakTOB B HAYYHOM MMO3HAHUHU.

PaCKpLIBaTI) COACpKaHUC TCPMHUHOB U
MOHSATUM: KJICTKA, HUTOJIOTUA; PACKPEIBATH

COZIEpKaHME MOJI0KEHUN KIIETOYHON TEOPHUHU.
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MeTtoapl u3ydeHus KIETKU. [emoncmpayuu:
Tlopmpemur:

A. JleBenryk, P. I'yk, T. IlIBanH,

M. llneiinen, K. bap, P. Bupxos.
Obopyoosarue: CBETOBON MUKPOCKOIIL,
MUKPOIIpEnapaThl paCTUTEIbHBIX, J)KUBOTHBIX
1 OaKTepUaTbHBIX KIETOK; PUCYHKH C
MUKpOGOTOrpadusiMu KIETOK, OJTYyUCHHbIE
C TIOMOIIIbIO CBETOBOTO U 3JEKTPOHHOTO
MHUKPOCKOTIa

[TepeuncnsaTh 1 XapaKTepr30BaTh OCHOBHBIC
METOIbl U3YUCHUS KICTKH: (IPUTOTOBJICHUE
Cpe30B, OKpallliBaHUE, MEKPOCKOITMPOBAHNUE,
EHTPUPYTUPOBAHUE, KYITbTUBUPOBAHNE
KJIETOK U TKaHEH)

3.7

Knetka
KaK 1IeJIOCTHAS
JKUBasi CHCTEMA

Kitetka xak nienoctHast )xuBasi CHCTEMA.
OO6mure npu3HaKu KIETOK: 3aMKHYTast
HapykHast MeMmOpana, moJsekynsl JJHK kak
TEHETUYECKH anmapar, CHCTEMa CUHTE3a
6enka. Tumel KJIETOK: yKapuOTHYECKask U
npokapuoTrueckas. OCOOEHHOCTH CTPOCHHUS
IIPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuii. CTpoenue
9yKapHOTUYECKOU KiIeTKH. OCHOBHBIE
OTJINYUS PACTUTEIBLHOM, )KUBOTHOU U
rpubHoii kieTku. [ToBepXxHOCTHBIE
CTPYKTYpHI - KJIIETOYHAsl CTCHKA,
TNIMKOKANIMKC, UX QyHKuuu. [lna3matudeckas
MeMOpaHa, €€ CBOMCTBA U (DYHKITUH.

PackpbIBaTh cofiepxaHie TEPMUHOB U
HNOHATUI: KJIETKU (3yKapHOTHYECKas,
POKapHOTHYECKas ), MIa3MaTHIecKas
MeMOpaHa (TutazmManeMma), TIMKOKAIIMKC,
TPAHCIOPT BEILECTB (TaCCUBHBIM,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOIIMTO3), DK30IMTO3, KIETOYHAs! CTCHKA,
HYKIICOH]T.

CpaBHuBaTh MeXxay coO0M 3yKapuOTHUUECKHE
Y TIPOKAPUOTHYECKUE KIIETKH; OTMEUATh
CXOJICTBO U PA3JINYHsI B CTPOSHUH KIIETOK
OaKTepHii, ’KUBOTHBIX, PACTEHUH U TPUOOB
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Jlemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk,

T. llIBann, M. lInetinen, K. bap,

P. Bupxos.

Tabauyer u cxemvi: «CTpoeHue
IYKapUOTHUYECKOH KIeTKN», «CTpoeHue
KUBOTHOM KIIeTKN», «CTpoeHue
pacTUTENBHON KIETKN», «CTpoeHue
MPOKAPUOTHYECKON KIIETKI.
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpENnapaThl paCTUTENbHBIX, )KUBOTHBIX
1 OAKTEPHUAIIbHBIX KIIETOK

3.8

Crpoenue
3YKapUOTUYECKOMN
KJIETKH

[uTommazma u ee OpraHoOUbI.
OnnomeMOpaHHBIE OPTaHOUIBI KJIETKH:
OIIC, anmapart " 0J1b1kH, JTU30COMBI.
[TostyaBTOHOMHBIE OPraHOUAbI KIIETKH:
MHUTOXOHAPUH, IIacTubl. [Iponcxoxnenue
MHUTOXOHAPUN U TIIAaCTU. Buael mmactus.
HememOpaHnHble OpraHOUIbI KIETKHU:
puOOCOMBI, KIIETOUHBIN IIEHTP, IICHTPUOJIH,
PECHUYKH, KT'YTUKU. DYHKIIMU OPTAaHOUIOB
KJIeTKU. BximroueHus.

S npo - perynsaTOpHbIA HEHTP KIETKH.
Crtpoenue sifpa: siamepHas 0007I04Ka,
KapHoIUIa3Ma, XPOMATHH, SAPBIIIKO.

PackpsIBaTh coziepaHe TEPMUHOB H
MOHATHH: IIUTOTIIA3Ma, OPTaHOMIBI,
sHporuiazmatudeckas cetsb (II1C), anmapar
["osb kM, TU30COMBI, BaKyOJIb,
MUTOXOHPHUH, TIIACTUBI (XJIOPOTLIACTHI,
XPOMOILIACTBI, JTIEUKOTIACTHI ), PHOOCOMBI,
MUKPOTPYOOUKH, KJIECTOUHBIA IEHTP
(eHTpocomMa), pECHUUKH, KI'YTHUKH,
BKITFOUCHUS, PO, siiepHast 000JI09Ka,
KapuoIuiazmMa, XpOMaTHH, SIPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJICTKH 110 H300paXSHHSIM U Ha
MUKpOIIpernaparax; KiaccuuiupoBaTh
OpTaHOMIBI
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Xpomocombl. TpaHCIIOPT BELIECTB B KIIETKE.
Jlemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. IInelinen, K. bap,

P. Bupxos.

Tabauysr u cxemsvi: «CTpoeHue
AYKAPHOTHYECKOU KIETKN», « CTpoeHUE
KUBOTHOM KIIETKN», «CTpOeHHE
pacTUTENbHOM KIeTKn», «CTpoeHue
IPOKAPUOTHUECKON KIETKNY,

«Ctpoenue siapa knetkn». Obopyodosarue:
CBETOBOM MUKPOCKOI, MUKPOTPENapaThl
PaCTUTENBHBIX U )KUBOTHBIX KJIETOK.
Jlabopamopnvle u npakmuyeckue pabomol:
JlabopaTtopnas padota Ne 2. «3yuenue
CTPOCHHUSI KJIETOK PAaCTECHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernaparax u uX On1ucaHue»

B 3aBUCUMOCTHU OT OCOOEHHOCTEH NX
cTpoeHust (oqHOMEMOpaHHBIE,
JIByMeMOpaHHbIE, HEMEMOpaHHBIE);
OMUCHIBATh QYHKIIUU KaXKJOTO OPTaHOM/Ia B
KJIETKE.

XapakTepu30BaTh KJIECTOYHOE SJIPO KaK
MECTO XpaHCHHUS, TIepeaadu (yIBOCHHUE
XpPOMOCOM) U peain3aluu (TpaHCKPUIILUS)
HACJIEICTBEHHON MH(POpPMaLUU KIETKH.
[TepeuncasTh M ONMUCHIBATH KOMIIOHCHTHI
a1pa U UX QyHKIUH;

CxemMaTH4HO M300paxkaTh CTPOCHHE
PACTUTEILHOM U KUBOTHOU KIIETKHU.
OOBACHITH OMOJIOTHUECKOE 3HAYCHUE
TpPaHCTIOPTA BEIIECTB B KJIETKE

Htoro yacos 1o teme 8
Tema 4. XKuzHenesaTe1bHOCTD KISTKHU
4.1 2

OOMeH BeIIecTB.
ITnactuueckuii oOMeH.
DOTOCUHTE3.
XeMOCHHTE3

OOMeH BeIeCTB, MM META00IU3M.
Accummsiius (TUTacTUYECKU 0OMeH) 1
JUCCUMMIIALINS (SHEpTreTUHYeCcCKuil oOOMeH) -
JIBE CTOPOHBI €MHOTO

PackpeiBaTh cojiepikaHre TEPMUHOB H
TIOHATHI: OOMEH BEIICCTB M MPEBPAIIICHHUE
sHepruu (MeTaboIn3M), ACCUMUIIALIHS,
IJIACTUYECKHI OOMEH,
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nporecca Mmetabonusma. Poib 3aKkoHOB
COXpaHEHHMsI BEIIeCTBA U SHEPTUU B
NOHMMaHUM MeTabonu3ma. Tumnsl ooMeHa
BEIIECTB: aBTOTPOQHBIN U TeTepOTPOHBIA.
Poaw dhepMeHTOB B OOMEHE BEIIECTB U
MIPEBPAICHUN YHEPTUH B KIIETKE.
®otocunrte3. CBeToBasi U TeMHOBas a3bl
¢doTocunTe3a. Peakuuu porocuHTesa.
OddexTuBHOCTH (HhOTOCHHTE3a. 3HAUCHUE
(dboTocuHTE3a 17151 )KU3HU HA 3emie. BrnusHue
yCJIOBHUH cpenbl Ha (POTOCUHTE3 U CTIOCOOBI
MOBBILIIEHUS €70 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX paCTEHUH.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HaAUCHNUE XEMOCHUHTE3a ISl
KU3HU Ha 3emJie.

Jlemoncmpayuu:

Ilopmpemuwi: K. A. Tumnpsses.

Tabauyvt u cxemol: «XIJIOPOILIACTY,
«DorocuHTE3»

JTUCCUMUJISITINSL, SHEPTETUICCKII OOMEH,
dboTtocunTe3, hoTom3, hochopmIMpoOBaHHE,
MEPEHOCYUK IPOTOHOB, XEMOCHHTE3.
OnwuchBaTh POTOCHHTES, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM M TEMHOBOH (ase.
BBISBISATE TIPUYUHHO-CIICJICTBEHHBIC CBSI3U
MEX Ty TIOTJIONIEHUEM COTHEYHON YHEPTUU
xjopodusuioM u cuHTe30M Mosiekysn ATO.
CpaBHUBATh NCXOHBIC BEIIECTBA, KOHCYHBIC
MIPOYKTHI U YCIIOBUS TPOTEKAHUS PEAKITHIA
CBETOBOM U TEMHOBOH (Da3bl (OTOCUHTE3A;
CpaBHuBath (HOTOCHHTE3 U XEMOCHHTE3.
OnenuBath 3HaueHNE GOTOCUHTE3A U
XEMOCHHTE3a JUIsl )KU3HH Ha 3emiie

4.2

DHEePreTU4eCcKuil

o0MeH

DHepreTUYeCKuii 0OMEH B KJIETKE.
Pacmienienue BeIIecTB, BhIACICHUE U
AKKyMYJIMPOBAHHUE SHEPIUU B KIETKE. DTaIbl
SHEPTreTHYEeCKOro oOMeHa. [ mukomus.
bpoxxenue u ero BUbL.

PackpeiBath copepkanue TEpMUHOB U
MOHSATUIN: SHEPTETUUCCKUIM 0OMEH, TJIUKOJIN3,
MOJIOYHOKHUCIIOE OpOKEeHNE, CTUPTOBOE
OpoxeHne, OMOJIOTHYECKOE OKUCIICHHE,

KJIICTOYHOC AbIXaHUC,
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Kucnoponnoe okucienue, Uin KI€TOYHOE
npixanue. OKUCIUTENBHOE
dhochopunupoBanue. IHPEeKTUBHOCTH
SHEPreTUUYECKOro OOMeHa.
Jlemoncmpayuu:

Tabauywvl u cxemol: « TUTIBI TATAHUS,
«Metabonuzm», « MUTOXOHIpUSY,
«JHEPreTHUEeCKUil 0OMEH

TUCCUMMIISIINS, PepMeHT. XapaKkTepu3oBaTh
0oOMeH BEeUIECTB U MpeBpalieHne SHePTUuu
(MeTaboyn3M) Kak OJIHO UX CBOMCTB KHUBOTO.
[lepeuncasiTh 0COOEHHOCTH TUIACTUYECKOTO U
HHEPreTUIECKOro 0OMEeHa B KIIETKE;
YCTaHABIIMBATh B3aMMOCBSA3b MEXy HUMHU.
Paznuuars TUbl 0OMEHA BEIIECTB B KIIETKE:
aBTOTPO(HBIN U TeTEPOTPOPHBII.
OnuchIBaTh dTAIBI YHEPTETUUECKOTO OOMEHA
(MOATOTOBUTENBHBIN, O€CKUCIOPOIHBIN,
KHCIIOPOJIHBIN) ¥ CPABHUBATH UX MEXKIY
coboii. XapaKkTepru30BaTh PEaKIHH
TJIMKOJIN3a, OpOXKEHHUS, KIIETOYHOTO
JIbIXaHUS; BBISIBIIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXAY INIMKOJIN30M,
KJIETOYHBIM JIBIXaHUEM U CUHTE30M MOJIEKYJI
AT®. CpaBauBath 3¢ (HEKTUBHOCTD
OECKHUCIOPOHOTO U KUCIOPOJHOTO 3TAMOB

4.3

buocunTes 0enka

Peakuuu Matpu4HOro cuHTresa.
I'enernueckas undopmanus u JJHK.
Peanuzanus renernueckoit ”HGOpMaLUU B
KJIETKE.

PackpbiBaTh  COIEp)KaHWE  TEPMHUHOB U
[MOHATHUI: IT'€H, TEHETUYECKUMN KOJ, MATPUUHBIN
CHUHTE3, TPAHCKPHUIILMS, TPAHCISIUUS, KOJIOH,

AHTHUKO/OH,
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I'eHeTnuecknil KOJI U €ro CBOMCTBA.
Tpauckpunius - maTpuuHbiii cuate3 PHK.
Tpancsus - GnocuHTe3 OeNKa. ITarbl
TpaHcaauu. KonupoBanue aMUHOKHUCIIOT.
Poaw pubocom B GnocuuTe3e Oemnka.
Jlemoncmpayuu:

Ilopmpemwvi: H.K. KonbLos.

Tabauywvl u cxemor: «Ctpoenue [JHK»,
«Ctpoenne u GyHKIIMOHUPOBAHUE T€HAY,
«Cunres Oenkay, «Permmkamus JTHK»,
«l'ereTHUECKUN KOI».

Obopyoosarue: MOJEIU- aNITUTHKAIIUH
«YnBoenue JIHK u Tpanckpuniusy,
«buocunTe3 Oenmka»

pubocoma, IeHTpaIbHas 10rMa,
MOJICKYJISIpHAst OMOJIOTHSI.

OmnpeaensaTh CBOWCTBA TEHETHYECKOTO KOJIa
(TPUIIETHOCTH, OTHO3HAYHOCTD,
BBIPOKJICHHOCTh, YHUBEPCAIbHOCTb,
HEMEPEKPHIBAEMOCTh, HETIPEPBIBHOCTB ).
OnuceIBaTh dTAIBI pean3aIuu
HACJICICTBEHHON HH(POPMAITUU B KIIETKE.
CpaBHUBATPH peaKkIMi MAaTPHYHOTO CHHTE3a
mosiekyn PHK u Genka B kieTke

4.4

Hexknerounsie ¢popMmer
KU3HU - BUPYCHI

Hexnerounsie Gopmbl )KHU3HU - BUPYCHI.
Ucrtopus otkpsitus Bupycos (/1. .
NBanoBckwuit). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
boiiesHu pactenuid, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamu. Bupyc
ummyHoaedununta yenoseka (BUY) -
Bo3Oyautens CITM/la. OGpaTHas
TPaHCKPUIILIMS, peBepTa3a U HHTErpasa.
[IpodunakTrka pacnpocTpaHEeHUs] BUPYCHBIX
3a00JIeBaHUII.

PackppiBaTh conep:kaHle TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHUS, KATICH]L,
O6akTepuodar, BUpyC HMMYHOACPUITUTA
yenoreka (BIY), OHKOreHHbIE BUPYCHI.
XapaKkTepu30BaTh BUPYCHI KaK HEKJIETOUHYIO
bopmy KHU3HH; OCOOEHHOCTH CTPOCHUS U
YKU3HEJEATENbHOCTU BUPYCcOB. ONUCHIBATH
’KU3HCHHBIH IIUKII BUPYCOB
UMMYHOJIe(hUIIMTa YeJIOBEKA; pa3inyaTh Ha
pucynkax BTM ((Bupyc TabauHoi MO3auKn),
6axtepuodar, BIUY.
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Jlemoncmpayuu:

Ilopmpemuwi: J1. . UBanoBckuit. Tabauyst u
cxembl: «Bupycb», «bakrepuodarmy;
«CTpoeHue 1 )KU3HEHHBIN UKI BUpYca
CII1da, 6akreprodarar.

Obopyoosanue: monens cTpykrypsl JHK;
MarHuTHasi MoJenb-anmiukanus «Ctpoenue
KIJIETKI»

OO60CHOBBIBaThH M COOJIIOIaTh MEPHI

PO UITAKTUKH PACTIPOCTPAHEHUS BUPYCHBIX
3a00seBaHui (pecupaTOPHBIE, )KEITYI0UHO-
KHIIIeUHbIE, KiemeBoi sanedanut, BUY-
HHpEKIHs)

Htoro yacoB 1o teme

6

Tema

5. Pa3mHOXeHUE U MHINBUAYAJIbHOC Pa3BUTHUC OPraHU3MOB

5.1

JKM3HEHHBIN [TUKIT
KieTku. Jlenenue
KJIETKU. MuTO03

1

KreTounslit MK, WX JKU3HEHHBIN ITUKIT
knetku. MaTepdaza u MUTO3.

[Iporeccel, mpoTekaromue B nHTEepdase.
Pernutukarus - peakiys MaTpUYHOT'O CUHTE3a
JTHK. Ctpoenne xpomocom. XpOMOCOMHBIM
Ha0op - kKapuotuil. J{UTUIONAHBINA U
raruIOUIHBIA XpOMOCOMHBIE HAOOPBI.
Xpomatuasl. LluTonornueckrne OCHOBBI
Pa3MHOXKEHHS U UHIANBUIYATBHOTO PA3BUTHS
OpraHnu3MoB. JleneHue KIETKH - MUTO3.
Craguu muto3sa. [Iponeccsl, mpoucxoasiue
Ha pa3HbIX CTAAUSAX MUTO3a. brosiornueckuit
cMbIc MuTo3a. [Iporpammupyemast rudenb
KJICTKH - aIlOINTO3.

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHSTUIN: KJICTOYHBIHN UK, HHTEpda3a,
peayIvKanus, XxpoMocoMa, KapuoTHIIL,
raryIOUAHbIN, JUITIOUIHBIA XPOMOCOMHBIN
HA0OP, XPOMATHUIbI; MUTO3 €r0 CTaIHH:
npodaza, meradasa, anadasa, Tenodasa.
OnuchIBaTh )KU3HEHHBIN LIUKII KIETKU;
MEPEUHCIISITh U XapaKTEPU30BaATh MEPUOIbI
KJIETOYHOTO ITUKJIA, CPAaBHUBATh UX MEXKY
co0oii. OnuckIBaTh CTPOECHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XpOMOCOMHBIE HAOOpHI KiI1eTOK. CpaBHUBATH
CTaJlu MUTO3A.

Pasnuuars Ha MUKponpenaparax
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Jlemoncmpayuu:

Tabauywl u cxemwvl: «KIETOUHBIA ITUKID,
«Permmukanus JITHK», «Ctpoenue
XPOMOCOMBI», «MHTO3»; MarHUTHASI MOJIEJTb-
anruMkanus «/lenenue KIeTkm»; MoaeNb
JTHK.

Obopyoosarue: CBETOBOM MUKPOCKOIT U
mMukpormnpenapar «Kapuokunes B KiieTkax
KOpEIIKa JTyKay.

Jlabopamopnvle u npakmuyeckue pabomol:
JlabopaTtopnas padota Ne 3. «Habmogenue
MHUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

U PUCYHKAX CTaAUU MUTO34A. PaCKpBIBaTB
OMOJOTMYECKHUM CMBICIT MUTO3a

5.2

Dopmbl
Pa3sMHOXEHUS
OpraHu3MOB

dopMBbI pa3MHOKCHHSI OPTAaHU3MOB:
0eCI10J10€ U TIOJIOBOE.

Bupl 6ecrioioro pa3sMHOKEHUS: JEICHUE
HAJIBOE M MIOYKOBAHKME OJHO- H
MHOTOKJIETOYHBIX, CHOPOOOpPa30BaHHUE,
BETETATUBHOE PA3MHOXKEHUE.
HckyccTBeHHOE KIOHUPOBAaHUE OPTaHU3MOB,
€ro 3HaYeHHE IS CEICKITUU.

[TosoBOE pa3sMHOMXKEHUE, €TO OTIIHYHUS OT
Oecnoioro.

Jlemoncmpayuu:

PackpbiBaTh coqiep:kanre TEPMUHOB U
MOHSTHI: pa3MHOXEHHUE, KJIIOH, TIOJIOBBIC
KJIETKH (TaMeThl), SIMIEKIIEeTKaA,
CHEpMaTO30M], 3UT0Ta, JIEJICHUE HAJIBOE,
MIOYKOBAaHUE, CIIOPYJIALHS, (pparMeHTanms,
BETe€TaTUBHOE PA3MHOXEHUE, CEMEHHOE
Pa3MHOXKEHHE, ONBUICHHE, IBOMHOE
OTLJIOIOTBOPEHUE, TIOJIOBBIE KEJE3BI,
CEMEHHUKH, STUYHUKH, OTIJIOJOTBOPEHNE
(Hapy)HOE, BHYTPECHHEE).
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Tabauywvl u cxemor: «POPMBI PA3MHOKECHHS
OpraHu3MOB», «J|BOMHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX PaCTEHU», «/leneHne KieTku
OakTepun», «BereraTuBHOE pa3sMHOKEHUE
pacteHuin», «CTpOCHHE MOJOBBIX KIETOK»

XapakTepn3oBaTh OCOOCHHOCTH U 3HAUCHHE
OECII0JIOro U MOJIOBOTO CIIOCOOOB
Pa3MHOXKCHHS.

Br1ienaTh BUIbI 0ECITOIOr0 Pa3MHOXKEHHS,
BBISIBJISITH B3aMMOCBSI3U MEXKY popMaMu U
Croco0aMu pa3MHOMXKCHUS, U HX
OHOJIOTHYECKUM 3HAYCHHUEM.

Bnagers npuéMaMu BereTaTHBHOTO
Pa3MHOXXCHHSI KYJIbTYPHBIX pacTCHHH (Ha
prMepe KOMHATHBIX ). XapaKTepru30BaTh
[IOJIOBBIE KJIETKH: SHIEKIETKH,
CIIEPMATO30HIbI; BBISBIISATE OCOOCHHOCTH UX
CTPOCHUS

5.3

Meiios

Meiioz. Ctaguu meiio3a. [Iporeccsi,
IPOUCXOASIINE HA CTAAUSAX Meiio3a.
[ToBenenne XxpoMoCoM B Me03€e.
Kpoccunrosep. buonornuecknit cMbICI U
3HAYEHHUE MEN03a.

Jlemoncmpayuu:

Tabnuywl u cxemol: «JleneHue KICTKH,
«Meio3».

Obopyoosanue: monens JIHK; marautHas
MO/IeIb-anTuInKaIus «JleneHne KIeTKm»

PackpriBaTh cojiepkaHue TEPMUHOB H
MOHATHUN: MEN03, KOHBIOTAIUS XPOMOCOM,
nepeKkpecT (KPOCCUHTOBEP) XPOMOCOM,
raMEThI.

XapakTepu3oBaTh MeH03 Kak crocod
KJICTOYHOTO JICJICHUS; OMIMCBHIBATH MEHO03 T10
CTaIUsIM; CPAaBHUBATh CTAJIUU Mei03a U
MHUTO3a.

PaznnuaTh Ha pUCyHKaX CTaauu Meio3a;
pPacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHE
Meno3a
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5.4 O6pa3oBanue u PackpsiBaTh coziepxkaHue TEPMUHOB U
pa3BUTHUE MOJIOBBIX MOHSATUI: TAMETOT€HE3, CIIEPMATOI€HES,
KJIETOK. OOrE€HE3, CIIEPMATO30U/I, AKPOCOMa,
OHJIO,Z[OTBOpeHI/Ie ["ameToreues - Ipolece 06p330BaHI/I}I HﬁHeKHCTKa, IMOJIAPHBIC TCJIbIIA.

MTOJIOBBIX KJIETOK Y )KUBOTHBIX. XapaKkTepu30BaTh OCOOCHHOCTH
[TonoBble xkene3pl: CEMEHHUKHU U SIMYHUKH. FaMCTOICHE3a Y JKUBOTHBIX U €I'0 CTaINH,
O6paSOBaHI/I€ U Pa3BUTHE MOJIOBLIX KIJIETOK - IIOJIOBBIC KJICTKHU )KUBOTHBIX U OIIMCHIBATH
ramert (criepmMaTo30u 1, SIMIEKIIeTKA) - MIPOLECC UX Pa3BUTHSL.

crnepMaroreses u oorene3. Oco6eHHOCTH CpaBHHBATH CIIEPMATOICHE3 M OOTCHE3.
CTPOEHUS SIMLEKIETOK U CLIEPMATO30HI0B. OnuchIBaTh OIUIOI0TBOPEHHUE,
OHJIOI[OTBOpCHI/IC. HapTCHOFGHGS. OMOJIOTUYECKOE 3HAUEHIE OIINIOAOTBOPCHU A
Jlemoncmpayuu:

Tabauyvt u cxemol: «lIpsMoe u HepsIMOE

pasButue», «I' aMeTorenes y

MJICKOIIUTAIOIINX U YETOBEKAY.

Obopyoosanue: monens MeTadazHON

XPOMOCOMBI, MUKPOCKOIT, MUKPOIIPENIApPaTHI

«CriepMaTo30u/1bl MIIEKOTTUTAIOLLIET O,

«SliinexneTka MIEKOIUTAOLIET 0.

Jlabopamopnvle u npakmuyeckue pabomol:
JlaGopaTopnas pab6ota Ne 4. «M3yueHue
CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

5.5 WNupuBuayansHoe NunuBuayansHoe pa3BUTHE (OHTOTEHES). PackpsIBaTh coznepxaHue TEPMUHOB U
pasBUTHE DMOpHOHaNbHOE pa3BUTHE (AMOpUOTEeHe3). | TIOHATHI: OHTOreHEe3, SMOPUOIeHe3, 3UI0Ta,
OpraHu3MOB DTanbl YSMOPHOHAILHOTO PA3BUTHUSA Y npobiieHue, 6acToMepsl, MOpyJa, OJacTysna,

ITO3BOHOYHBIX )KUBOTHBIX:

0J1aCcTOIICIIb,
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TpoOJIeHUE, TaCTPYIISIIUS, OPTaHOTCHES.
[TocTamMOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHS: TIPSMOE, HE
npsMoe (InunHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPTraHU3MOB; (PAKTOPHI, CIOCOOHBIE
BBI3BIBaTh BPOXK/ICHHBIE YPOJICTBA.

Pocrt u pa3zButue pacrenuii. OnTorenes
IIBETKOBOTO PAaCTEHUs: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHSI.

Jlemoncmpayuu:

Tabnuywl u cxemvi: «OCHOBHBIC CTATHHN
oHTOTeHE3ay, «I[Ipsmoe u Henpsmoe
pa3BUTHEY, «/[BOIHOE OTIOIOTBOPEHUE Y
IIBETKOBBIX PACTEHHUIN»

OnuceIBaTh MpoLECC JBOWHOTO
OTUIOJIOTBOPEHMS ¥ IIBETKOBBIX PACTECHHI

racTpyJia, Heipysa, OpraHOTeHe3;
3apOBIIIEBBIC TUCTKH: IKTOAEpPMA,
Me30/iepMa, YHTOIEPMa;
MMOCTAIMOPHOHATILHOE Pa3BUTHE: TIPAMOE U
HernpsiMoe (JIMIMHOYHOE); MeTaMop§o3,
Meracropa, MUKpOCIopa, bUIbIIEBOE 3€pPHO,
CIIEPMUH, 3apOJABIILIEBBIA MEIIOK, JBONHOE
OTLIOZIOTBOPEHHE.

OnpenensTs 3Tanbl SMOPHOHAIBHOTO
Pa3BUTHUS XOPJOBBIX HAa CXEMax U
npenapaTax U OMUCHIBATH MPOIECCHI,
MPOUCXOAAIIME HAa KaXKJIOM dTarle.
CpaBHUBATh NMEPUOJIBI OHTOTEHE3A; TIPSMOE U
HernpsiMoe (JIMYMHOYHOE)
MMOCTAIMOPHOHAIIEHOE Pa3BUTHE, 3aPOIBIIITH
YeJIOBEKa U APYTUX XOPIOBBIX.

OOBACHATH OMOJOTMYECKOE 3HAUYCHHE
pa3BUTHUsS ¢ MeTaMOpP(O30M; OTPHUIIATEITHLHOE
BIIMSIHUE QJIKOTOJIsl, HIKOTHHA U APYTHUX
TEpaTOTCHHBIX (PaKTOPOB HA Pa3BUTHE
3apo/IbIllia YEIOBEKa.

HToro gacoB mo TeMe
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Tema 6. Haciie1ICTBEHHOCTh M U3MEHYMBOCTh OPraHU3MOB
6.1 | Tenerna - HayKa o 1 PackpsIBaTh coepKaHue TEPMUHOB U
HACJICACTBEHHOCTU U [Ipenmer u 3a1a4y T€HETUKH. HNOHATUM: T€H, TEHOM, T€HOTHUII, (PEHOTHII,
N3MCHUMBOCTHU Pomb IIUTOJIOTUHU U 3M6p1/1()n()r1/11/1 B XPOMOCOMBEI, AJUICJIbHBIC I'CHBI (aJ'IJ'IeJ'II/I),
CTaHOBJICHHH TeHETHKH. BKiiag poccuiickux | TOMO3HIOTa, FeTCPO3UTOTA, JOMUHAHTHBIH
1 3apyOeKHBIX YUCHBIX B Pa3BUTHE npu3HakK (TeH), pelieCCUBHBIN MPHU3HAK (TE€H),
TE€HETUKU. MeTOIbl TEHETUKN 4UCTas JIMHUSA, THOPUI.
(ruOpUIOTOTHYECKUH, IIMTOTCHETHICCKUT, IlepeuncnsTs ¥ XapaKTepu30BaTh METO/IBI
MOJICKYJIIPHOTCHE THUCCKHIA ). TeHETUKHU: THOPHUI0I0T HUECKH,
OCHOBHBIE T€HETUYECKHE ITOHATHUS. LIUTOr€HETHYECKHUM, MOJIEKYIISPHO-
['eHeTHYECKAs CHMBOJINKA, HCIIOb3yeMast B | TCHETHICCKHIT; JOMUHAHTHBIC H
CXeMax CKpelIUBaHUM. pELIECCUBHBIE MPU3HAKH PACTEHUN U
Lemoncmpayuu: JKUBOTHBIX.
ITopmpemur: T'. Mengens, T. Mopran, H. 1. | [Tonb30BaThest reHETHYECKOM
Basusios, C. C. UeTBepHKOB, TEPMUHOJIOTUEN ¥ CUMBOJIMKON JIJIS 3aIIMCH
H. B. Tumodees-Pecosckuit. O6opyoosanue:| TCHOTUIINIECKUX CXEM CKPEIIMBAHUA
MoJieNb- anmmkanus «MoHoruopugHoe
CKpeluBaHue», repbapuii «I” opox
IIOCEBHOM»
6.2 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BaHUs IPU3HAKOB,
HacJIeIOBaHHUs ycTaHoBieHHbIe ['. Mennenem. PackpsiBaTh coznepxaHue TEPMUHOB U
IIPU3HAKOB. MoHorubpuaHoe cKpemuBanue. 3aKoH MOHATUIN: MOHOTUOPUIHOE CKPEIBAHHE,
Monoru6punxoe eAMHO00pa3us ruOpuI0B MEPBOro (eHOTUIINYECKHE TPYIIIbI,
CKpELIMBAHUE nokosieHus. [IpaBuno roMuHUpoOBaHuUs. rHOPUI0JIOTHYECKUI METO/I, YNCThIE TUHUH,

3aKoH PaCHICINICHUA ITPU3HAKOB. I' unoresa
yucToThl raMmeT. [lotHoe u HenoJiHOE
JOMHWHHPOBAHUC.

JIOMUHUPOBaHWE T€HOB (TIOJTHOE, HEMOJIHOE),
pacIierieHue B TOTOMCTBE.

OnuceIBaTh MCTOOVKY ITPOBCACHUA
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Jlemoncmpayuu:

Iopmpemui: I'. Mennens.

Tabauyvt u cxemovr: «KMOHOTHOpUTHOE
CKpELIMBAHKUE U €T0 UTOTCHETHYECKas
OCHOBa», «3aKOH PACILEIICHHUS U €T0
UTOT€HETUYECKAsi OCHOBa», «3aKOH
YUCTOTHI FaMET.

Obopyodosanue:

Moenu-anmnkanu « MoHOruopuaHoe
cKpemuBaHue», «Hemomnnoe
JOMUHHUpOBaHUE, repbapuil «I"opox
ITOCEBHOI»

I'. MenaeneM OnbITOB MO U3YYEHUIO
HACJIeIOBAaHUs OJIHOM Mapbl MPU3HAKOB Yy
ropoxa oCeBHOTO.

PackpbiBaTh conepikaHne 3aKOHOB
eaMHOO0O0pa3usi THOPUIOB TIEPBOTO
MOKOJICHUS Y 3aKOHA PaCIIeTIICHUSI.
OOBACHITH TUTIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHTHOTO
CKpEIIUBAHMS, OOBSICHITH €TO
IIUTOJIOTUYECKUE OCHOBHI M pEIIaTh
TCHETHUYECKHE 33/1a4U Ha MOHOTHOPHIHOE
CKpCIIUBAHKE

6.3

JlurudpuHoe
CKpEITUBaHHE.

3aK0OH HE3aBHCUMOT'O
HacJIeI0BaHUs
MIPU3HAKOB

JurubpunHoe ckpemrBaHue. 3aKoH
HE3aBUCHUMOTO HACJICIOBAHMS TIPU3HAKOB.
[{utoreneTnyeckre OCHOBBI JUTHOPUTHOTO
CKpEIIMBaHUS. AHATU3UPYIOIIECE
ckpeuBanue. Mcnonp3oBanue
AQHAJM3UPYIOLIETO CKPEIIMBAHUS JJIs
OTIpeieNIeHUs TEHOTHUIIa OCOOH.
Jlemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyel u cxemsi: «JIurnbpuaHoe
ckpentuBanuey, «l{utomornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHUSY.
Obopyoosarue: MOJETb- aANTUTHKAIIUAS
«/lurnbpuaHoe CKpeumBaHue)

PackpsIBaTh cozepxaHue TEPMUHOB U
MOHTHI: TUTMOPUAHOE CKpELIUBaHUE,
aHanM3upymollee ckpemurpanue. ONuchIBaTh
onbIThl ['. MeHens no u3y4yeHuto
HacJae0BaHus JBYX I1ap NIPU3HAKOB Y TOPOXa
IIOCEBHOr0. PackpeiBaTh copepKaHue 3aKOHA
HE3aBUCHUMOI'0 HACJIEIOBAHMS IIPU3HAKOB.
IIpuMeHATh MaTEMAaTUYECKUM pacyer ¢
IIOMOILBIO METOA NEPEMHOKECHUS
BEPOSITHOCTEH U 3aIUCh C IIOMOILIBIO
(beHOTUNHMYECKUX PAJTMKAJIOB PaCIEIICHUS
MPU3HAKOB Y MOTOMKOB 1O (peHOTUTTY U
TE€HOTHITY.

3anuchIBaTh CXEMbI IUTUOPUIHOTO
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CKpEIIUBaHUs, OOBSICHSITH €T0
LHUATOJIOTMYECKUE OCHOBBI U PEIIAThH
TeHETUYECKUE 3a1a4M Ha TUTUOPUIHOE
CKpEIIMBAaHHUE

6.4

CreruieHHoe
HacJIEJOBaHUE
IIPU3HAKOB

CuenuieHHOE HaclieJOBaHHUE MPU3HAKOB.
Pabora T. Moprana o CreruieHHOMY
HacJieIoBaHuIO TeHoB. Hapyienue
CIIETUICHUS T€HOB B pE3yJbTaTe
KPOCCHHTOBEPA. XPOMOCOMHAs TEOPUS
HaCJEJICTBEHHOCTH.

I' eneTnueckne KapTsl.

Jlemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabruywl u cxemwvl: «Mero3,
«"eHeTnuUeCKUE KapThl pACTCHHM, )KUBOTHBIX
1 4eJIoBeKay», «B3anumoielicTBUE aJlieIbHBIX
reHoB». Obopyoosanue: MAKpOIIpEriapaT
«dpozoduna» (Hopma, mytamu Gopmbl
KpPBUIBEB U OKPACKH TeJa), MUKPOCKOTI,
Mozenb-anmnkanus «Ilepekpéct
XPOMOCOM.

Jlabopamopnvle u npakmuyeckue pabomol:
JlabopaTtopnas padota Ne 5. «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEIIUBAHUS

PackpbIBaTh cofiepxkaHie TEPMUHOB U
HOHATHUH: CLIETIJICHHOE HACJIe10BaHUE
IPU3HAKOB, PEKOMOMHAIINS ['€HOB,
reHEeTHYECKHUEe KapThl XPOMOCOM, MOPraHHU/a.
Ha3zbpiBaTh OCHOBHBIE MTOJIOKEHUS
XPOMOCOMHOM Teopuu HaciencTBeHHocTH T.
Moprana; packpbIBaTh coJepkaHue paboThl
T. Moprana 1o ClieruieHHOMY HacJIETOBaHHUIO
T€HOB U IPUYMHBI HAPYIICHUS CLETIIICHUS
MeX /1y TeHaMH. 3aliChIBaTh CXEMBI
CKpEIIMBaHUs MPU CUETIICHHOM
HaCJIeI0BaHUU, OOBSICHATh IPUUUHBI
PEKOMOMHAIIMY T€HOB, OIPENENISATh YHCIIO
TPy CLEIJIEHUS T€HOB; peiaTh
TEeHETUYECKHE 33J1a4M Ha CLETIJICHHOE
HacJleI0BaHue
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y Ip030(HIIbI HA TOTOBBIX

MHKpOIIpenaparax»
6.5 | I'eneruxa mona. I' eneruka nosa. XpoMOCOMHOE
HacnenoBanue omnpeAesieHue 1Moja. AyTOCOMBI U MOJOBbBIE PackpeiBath copepxanue TEpMUHOB U
IIPU3HAKOB, XpOMOCOMBI. [ oMoraMeTHbIE U MOHSTUNA: XPOMOCOMHBIN Ha0Op, ayTOCOMBHI,
CLEIJICHHBIX C IOJIOM rereporaMeTHbIe OpraHu3Mbl. HaciienoBanue | mosoBsle XpOMOCOMBI, TOMOT'aMETHEIH 101,
IIPU3HAKOB, CLUECIUVICHHBIX C IMOJIOM. reTepOraMeTHBIN MOJ1, CUETJIEHHOE C MTOJIOM
Jlemoncmpayuu: HACJIEJOBAHME MIPU3HAKOB.
Ilopmpemur: I'. Mennens, T. Mopran, H.H. | OObscHATS HUTOIOIHYECKHE OCHOBBI
Basuios. XPOMOCOMHOT'O MEXaHU3Ma ONPEAECTICHUS
Tabauywl u cxemwvi: «I'eHEeTHKA TTOTAY, 1oJjia y pa3IudHbIX opranu3MoB. CpaBHUBATH
«3aKOHOMEPHOCTH HACJIEI0BAHMS, 3aKOHOMCPHOCTH HACJICTOBaHUS IIPU3HAKOB,
CLEIUICHHOTO C oJI0M», «KaproTumsl CIICIIJICHHBIX U HE CIICIIJICHHBIX C II0JIOM.
YeJIOBEKA U JKMBOTHBIX) PemiaTte reneTuueckue 3agaun Ha
HacJe0BaHUE CLCIICHHBIX C ITOJIOM
MPU3HAKOB
6.6 | M3meHunBOCTS. N3MeHUYnBOCTh. BUIbI N3MEHUYHUBOCTHU: PackpriBaTh cojiepkaHue TEPMUHOB H
Henacnencrsennas HEHACJICJCTBEHHAS M HACJICJCTBEHHAs. Po/lb | MOHSATUM: MI3MEHUMBOCTb, HACJICACTBECHHAS
W3MEHYUBOCTh Cpellbl B HEHACJIEICTBEHHOM N3MEHUYUBOCTH. | U3MEHYMBOCTb, HEHACJIECTBEHHAS

XapakTepucTuka Mo Iu(pUKAITMOHHON
M3MEHYUBOCTU. BaprnanvoHHsIl psag u
BapualmoHHas kpuBas. Hopma peakunu
npuszHaka. KonuuecTBeHHbIE U
KauE€CTBEHHBIE TPU3HAKHU U UX HOpMA
peaknuu. CBolicTBa MOAU(PUKAITMOHHON
M3MEHYHUBOCTH.

U3MEHYMBOCTh, MOAU(UKAIIMOHHAS
U3MEHYUBOCTD, BAPUALIUOHHBIN P,
BApUAaHTA, BApUALIMOHHAS KPUBasl, IPU3HAK,
HOpMa peaKkUuu, KOJIUYECTBEHHbIE U
KaueCTBEHHbIE PU3HAKHU.
KnaccuduumpoBats BUabl ©3BMEHYUBOCTH U
BBISIBIISITh UX
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Jlemoncmpayuu:

Tabruywl u cxemwvl: «Buasl ”3BAMEHIUBOCTHY,
«MonudukalioHHass ”3MEHYUBOCThY.
Jlabopamopnvie u npakmuyeckue pabomol:
Jlabopartopnas padota Ne 6. «3yuenue
MOAN(PUKAITMOHHON NU3MEHUUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Ps/ia U
BAPUALIMOHHOU KPUBOI

ouonoruueckue ocooeHHoctu. [lepeuncnsrs
CBOMCTBa MOIU(PUKAIIMOHHON U3MEHYHBOCTH
U OOBSICHATH €€ 3HAUCHHE ISl OPTaHU3MOB.
Pa3nuyarh KOJIMYECTBEHHBIE U KAYECTBEHHBIE
MIPU3HAKU; CTPOUTH BapUALIUOHHBIN s,
BapUAIlMOHHYIO KPUBYIO, BEIUHCIISATH CPEIHEE
3HaYeHUE MpU3HaKa

6.7

HacnenctBeHnas

HU3MCHYHUBOCTD

HacnencrBennasi, unm reHOTUNHYECKAS
n3MeHYnBOCTh. KoMOUHaTHBHAS
W3MEHYHMBOCTh. M€i103 U MOJIOBOM MPOLECC -
OCHOBa KOMOMHATUBHOM M3MEHYHBOCTH.
MyTannoHHass ”3MEHYUBOCTb.
Krnaccudukanust Mmyranuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

Yacrora 1 npudnHbl MyTauuid. MyTareHHble
(bakTopsbI.

3aKOH rOMOJIOTHYECKHUX PSJIOB B
HaclieIcTBeHHON n3mMeHunsoct H. U.
BaBunosa. BHesnepHast HaclIeACTBEHHOCTh U
U3MEHYUBOCT.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauyel u cxemoi: «MyTalmoHHAs

PackpeiBath copepkanue TEpMUHOB U
MOHATHUI: HACJIEICTBEHHAS U3MEHYUBOCTb,
KOMOMHATHBHAs! N3MEHYUBOCTb,
MYyTallMOHHAsl U3MEHYUBOCTh, MYTAaHT,
MYTallMU: TEHHbIE, XPOMOCOMHBIE,
TE€HOMHBIE; MOJIUIUIOUIUS, AHEYILIIOUNS,
MyTareHbl. XapakTepu30BaTh
HACJIEICTBEHHYIO U3MEHUYHMBOCTD;
bopmMyIupOBaTh 3aKOH TOMOJIOTUUYECKHUX
PAZIOB B HACIEICTBEHHOW n3MeHYMBOCTH H.
. BaBuioBa 1 0OBSCHATH €r0 3HAYCHHUE JIJIs
ouonoruu u cenexkuuu. Knaccuduuuponatsb
MYTallH: TEHHbIE, XPOMOCOMHBIE, TEHOMHBIEC
Y NIPUBOJAUTH IPUMEPHI MYTAILUH.

OOBICHATD NMPUYIHMHBI BOSHUKHOBCHUA

47



OenepanbHas pabouas nporpamma | buomnorus. 10-11 knaccer (0a30BbIi ypOBEHB)

U3MEHYHUBOCTbHY.
Obopyoosarue: MEKPOCKOI, MUKpOIIpeniapaT
«/Ipo3oduna» (Hopma, MyTaruu (HOPMBI
KPBUIHEB U OKpAcKa TeJa); KOMHATHBIC
pacTeHus ¢ MeCTPO OKPACKOM JINCTHEB.
Jlabopamopnvie u npakmuyeckue pabomoi:
Jlabopatopnas padota Ne 7. «Ananus
MyTal#i y Ap0o30QPUIBI Ha TOTOBBIX
MUKpOTIperapaTax»

MyTaluii, poib (aKTOPOB-MYTareHOB.
CpaBHUBATH BUJIbI MYTaIlUi; BBISBIISTH
MPUYMHBI HACTEACTBEHHOW U3MEHUYHUBOCTH,
HMCTOYHUKHA MYTareHOB B OKpY>Karole cpe/e
(xocBeHHO). XapaKTepru30BaTh BHESIEPHYIO
HACJIEJCTBEHHOCTh U U3MEHYUBOCTH

6.8

I'eneruka uenoBeka

I'eneruka yenoseka. Kapuotum uenoseka.
OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
IreHEeaJIOTHUSCKUM, OJIM3HEIIOBEIN,
IIUTOrCHETHYECCKHI, OMOXMMUYCCKUI,
MOJIEKYJIIpHO-TeHeTH4YecKuil. COBpeMEHHOE
OIpE/IeJICHUE T€HOTHUIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHKE, B TOM
yuciie ¢ nomoisto [1[P-ananuza.
HacnencTBennble 3a001¢BaHMS YelIOBEKa:
TeHHBIC 00JIC3HHU, OOJIC3HU C HACICACTBCHHOM
PEAPaCIIONOKEHHOCThIO, XPOMOCOMHBIE
6omne3nn. ComaTUYECKHE U TeHEPATUBHbBIC
MYyTalHH.

PackpsIBaTh cozepxaHue TEPMUHOB U
MOHATUIN: KapUOTHII YEJIOBEKA,
IIMTOTEHETHYECCKUM METO/I, TeHEeaJOrMUYCCKIUM
METO/l, POAOCIOBHbBIE, OJIN3HEIIOBBINA METO/,
HaCJIeZICTBEHHbIE 00JIe3HU: (MOHOT€HHBIE, C
HACJIEACTBEHHOM IIPEAPACIION0KEHHOCTBIO,
XPOMOCOMHBIE), MEANKO-TEHETUIECKOE
KOHCYJIbTUPOBAaHUE.

[TepeuncnsaTh 0COOEHHOCTH U3yUYCHUS
TE€HETUKH Y€JI0BEKA; IPUBOJIUTH IPUMEPHI
HACJIe/ICTBEHHBIX 0OJIe3HEH yenoBeka,
XapaKTEpPU30BaTh METO/IBI UX
npo(duIakTUKN; 000CHOBHIBATH 3HAUEHUE

MEAUKO-TCHETUYCCKOI'O
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CrtBosoBbie KeTku. [I[pUHIUIIBI 30POBOTO
oOpa3a )K13HHU, TUaTHOCTUKH, MPOPUITAKTUKA
¥ JICYCHUS TeHETUYECKUX OosIe3Hel.
Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHUE.
3HaueHNe MEAUIMHCKON T'€HETUKH B
IPEAOTBPAILCHUN U JICYEHUU T€HETUUECKUX
3a00J1eBaHM yeoBeKa. /Jemoncmpayuu.
Tabauyvr u cxemol: «HacnemoBanue pesyc-
(dhaxTopay, «I'eHeTruka rpymnm KpoBu».
Jlabopamopusie u npakmuuecKkue pabomaoi:
[Ipaktuueckas padota Ne 2. «CocTaBienue u
aHaJIU3 POJOCIOBHBIX YEJIOBEKA

KOHCYJIbTUPOBAHHSI.
BbIsSBISTE U CpaBHUBATh MEXKIY COOOM
JIOMHHAHTHBIE U PEIIECCUBHbIE PU3HAKU
YeloBeKa.

CocTaBisITh U aHAJTU3UPOBATH POJIOCIOBHbIE
YeJioBeKa

Hroro yacoB 1o teme

8

Tema 7. Cenekiusi OpraHu3MoOB

, OCHOBBI OMOTEXHOJIOT U

7.1

Cenekiusi Kak Hayka u
mporiecc

1

Cenekius Kak HayKa U MpoIiecc.
3apoKIeHUE CENIEKIIMU U JOMECTHKALUS.
VYuenne H. Y. BaBuiioBa o nentpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYpPHBIX PaCTCHH.

L{eHTpBI NPOUCXOKICHHS TOMAITHUX
KUBOTHBIX.

Copr, nopoaa, mTamm.

PaCKpBIBaTI) COACpKaHUC TCPMHUHOB U
MOHSATHM: CCJICKI M, COPT, IMOPOJa, HITaMM,
JOMECTHUKalusA, NI OJOMalllTHUBAHUC,
HCHTPBI MHOFOO6paSI/I$I " IPOUCXOXKACHUA
KYJIbTYPHBIX paCTCHI/Iﬁ " )KUBOTHBIX,

ruOpuan3anus, HICKyCCTBEHHBIN 0TOOD.
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Jlemoncmpayuu:

Ilopmpemuwi: H. W1. BaBunos. Tabauywl u
cxemsl: Kapta «LleHTpsl MHOTOOOpa3us U
MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHI,
«ITopoasl TOMAIIHUX )KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit». Obopyodosanue:
MYJISIKH TUIOJIOB U KOPHEIJIOI0B TUKUX
(hopM U KyJIbTYpHBIX COPTOB PACTCHUIA;
repOapuii «CenbCKOX035IHCTBEHHbBIE
pacTeHHs»

Ha3pIiBaTh 1 CpaBHUBATh OCHOBHBIE ATaIIbI
Pa3BUTHS CEIEKIIHH.

Nznarats yuenune H. M. BaBuiioBa o nenTpax
MIPOUCXOKACHUS KYJIbTYPHBIX PACTCHMUII;
pasnnyaTh UEHTPBI HA KapTe MUPA,
CBSI3BIBaTh UX MECTOIIOJIOKEHHUE C OYaraMu
BO3HUKHOBEHUS JPEBHENIINX IUBUIU3ALUN.
CpaBHMBATB cOpTa KYJIBTYPHBIX PACTCHH,
MOPOJIBI IOMAIITHUX KUBOTHBIX U UX JTUKUX
npeakoB. OLEHUBATH POJIb CEIIEKIINU B
o0OecreueHnH MPoJOBOJILCTBEHHOM
0€30MMacHOCTH YeJI0BeUeCTBa

7.2

MeTtoanl U TOCTUKEHUS
CEJIEKIIMU PACTCHUN U
JKUBOTHBIX

CoBpeMEHHbBIE METO/IbI CEJICKIIUU.
MaccoBblii 1 UHANBUAYAIBHBINA OTOOPHI B
CEJIeKLIMM PACTEHUM U )KUBOTHBIX. OlleHKa
JKCTEPBEPA.

bnu3kopoIcTBEHHOE CKpEMBaHUE -
uHOpuuHT. Yncras muHus. CKpenuBaHue
YUCTBIX JIMHUM.

['eTeposuc, wiu rubpuaHas cuia.

HepoacTBenHoe ckpelnMBanue - ayTOpUJIMHT.

OtnanénHas THOpUIM3aIUs U e€ yCrexu.
HckyccTBEHHBIM MyTareHes3 U MoJly4yeHue
MTOJIUTUIONAOB. J{OCTHKEHUS CENCKIIUN

PackpbiBaTh coqiep:kanre TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBI 0TOOP, MACCOBBIN
0TOOp, MHAUBUAYATBHBIA OTOOP, SKCTEPHED,
OJM3KOPOACTBEHHOE CKPEIINBAHUE, YNCTAs
JMHUSA, TE€TEPO3UC, HEPOJICTBEHHOE
CKpelIMBaHNEe, UCKYCCTBEHHBIH MyTarcHes,
nosarion 1bl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHMBUIYAJIBHOTO), BUJIBI THOPUIU3AIINN
(OIM3KOPOJCTBEHHOM U OTAANICHHOI),

CITOCOOBI IMMOJIYUCHUS IMOJINIIIIONIOB.
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pacTEHUM, KUBOTHBIX 1 MUKPOOPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemur: 1. B. MuuypuH,

I'. 1. Kapnieuenko, M. ®@. iBanoB. Tabauywi
u cxemwl. «OTHaIeHHAs THOPUIN3ALINSY,
«PaboTtsl akagemuka M. @. MBanosay,
«[Tomumnonausty». Obopyoosanue: MyIHKA
TUIOJIOB U KOPHETUIOAOB TUKHUX (HOPM U
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnvle u npakmuyeckue pabomoi:
Dkckypeusi « OCHOBHBIE METOJIBI U
JNOCTH>KEHUS CEIEKIIMA PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIIUIO,
MJIEMEHHYI0 (pepMy, COPTOUCTIBITATETbHBIN
YYaCTOK WJIM TeTUTUYHOE XO3SIHCTBO)

HpI/IBO,Z[I/ITB IIPUMCPbI JOCTHKEHUH CEJICKIIMU
paCTeHI/Iﬁ N JKUBOTHBIX

7.3

buorexHonorusa kak
OTpacyib TPOU3BOACTBA

buortexHonorus Kak oTpacib NPOU3BOJICTBA.
I'enHast uHKeHepus. DTanbl CO3qaHUs
pexomOuHanTHOM JIHK 1 TpaHCcreHHbIX
opranu3moB. KneTouHas MHXeHepHsl.
Kinerounsie kynbTypbsl. MUKpPOKIOHAIBHOE
pa3MHOXeHHe pacTeHnil. KiionupoBanue
BBICOKOIIPOTYKTHBHBIX

PackpeiBaTh cofiep>kaHle TEPMUHOB U
HOHSATHI: OMOTEXHOJIOT U, KIIETOUHAS
WHXKXEHEpUs, TeHHAs] HH)KEHEpUs,
KJIOHUPOBAHUE, TPAHCT€HHbIE OPraHU3MBl,
I'MO (renernuecku MOANGPUIIUPOBAHHbIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTpacilb IPOU3BO/ICTBA,

OCHOBHBIC
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CEIBCKOXO03IMCTBEHHBIX OPTaHNU3MOB.
DKOJIOTHYECKHE U STUYECKHUE MPOOTIEMBI.
I'MO - reneTnuecku MOAUQPUITIPOBAHHBIE
OpraHu3Msbl. /[emoncmpayuu.

Tabnuywl u cxemvi: «OOBEKTHI
OnoTexHOJI0TUNY, «KIeTOUHBIC KYIbTYPHI U
KIIOHUpOBaHue», «KoHCTpynpoBanue u
MIEPEHOC TEHOB, XPOMOCOM)

JOCTHKEHHSI OMOTEXHOJIOTUH B 00JIaCTH
HPOMBIIUIEHHOCTH, CETLCKOTO XO035HCTBA U
METUIHHBL.

[lepedncraTh W XapaKTepU30BaTh OCHOBHBIC

METOJIbI U IOCTH)KEHUSI OMOWH)KEHEPUH.
OOcyX/1aTh KOJIOTUYECKUE U ITUIECKHE
aCIIeKTHl HEKOTOPBIX MCCIIETOBAHUI B
o01acTh OMOTEXHOJIOTHH (KJIIOHUPOBAHUS,
HCKYCCTBEHHOTO OTUIOIOTBOPECHHS,
HaNpPaBJICHHOTO H3MEHEHHSI TeHOMA H
CO3JIaHUS TPAHCTEHHBIX OPTaHU3MOB)

HToro gacoB 1o teme 3
PesepBHOE Bpewmsi 1
OBILEE KOJINYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HanMeHnoBaHue pa3aeiion
Ne Kosmnuectso OCHOBHBIE BUbI IE€ATEILHOCTH
U TeM y4eOHOTO [IporpamMmmHoe coaepkanue
/o 4acoB oOydJaromuxcs
npeaMera
Tema 1. DBosronoHHast OMOJIOT U
1.1 1

JBOJIOLIUS U METOABI €€
U3YUdCHUS

[Ipennocelku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OPUHU. DBOIIOIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.

BirstHue 3BOJIFOIMOHHOM TEOpUH Ha
pa3BUTHE OMOJIOTUHU U APYTUX HAYK.
CBuzeTenbCTBa 3BOJIOLNH.
[TaneoHTOIIOTMYECKHE: TTOCIIETOBATEIIBHOCTh
NOSIBJIEHMSI BUJIOB B [TaJIEOHTOJIOTMYECKON
JIETONHCH, TIEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cXoACTBO U pa3nuyme
dayH u pIop MaTEPUKOB M OCTPOBOB.
OMOPHOJIOTHYECKUE: CXOACTBA U PA3INYMS
HMOPUOHOB Pa3HbIX BH/I0B MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKUE:
rOMOJIOTHYHbIE, aHAJIOTUYHbIE,
pyJIMMEHTapHble OpraHbl, aTaBU3MBbI.
MornexynspHO-OnOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX

PackpbiBaTh conep:kaHre TEPMUHOB U
MOHSTHI: 3BOJIIOLHUS, IEPEXOIHBIE (POPMBI,
(dunoreHeTHYECKUe psibl, BUIBI-OHIEMUKH,
BU/IBI-PEJIUKTHI, 3aKOH 3apO/IbIIIEBOTO
CXOJICTBA, OMOTEHETHYECKUH 3aKOH,
TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbl,
pyIUMEHTapHbIE OPTraHbl, AaTABU3MBI.
IlepeyucnsiTh OCHOBHBIE 3TAIbl PA3BUTHUS
ABOJIIOLMOHHOM T€OpUH. XapaKTepU30BaATh
CBUJETENIBCTBA IBOJIIOLUU:
NaJIeOHTOJIOTUYECKHE, Ororeorpaguueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIBHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXUMHUYECKHE.

[TpuBOUTE IPUMEPHI IEPEXOAHBIX (HOPM
OpPTraHu3MOB, (PUIOTEHETHYECKUX PSI/IOB.
[TpuBoUTH HOPMYITHPOBKH 3aKOHOB
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MEeTa00JIMUECKUX MYTEH Y BCEX HKUBBIX
OpraHU3MOB.

Jlemoncmpayuu:

Topmpemuwi: K. JIunnei, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkensb, ®. Mromnep.
Tabauywl u cxemol: «Pa3purue
OpPraHMYECcKOro MUpa Ha 3emiie», penbedHbIe
TaOJIUIIBI «3apOABIIIN TTO3BOHOYHBIX
YKUBOTHBIX», K APXEONTEPUKCH.
Obopyoosanue: dbuoreorpapuyeckas kapra
MUpa; KoJuteKiust «PopmMbl COXPaHHOCTH
MCKOIIA€MbIX KUBOTHBIX U PACTEHUI;
BIIQXKHBIE Tpenapathl «Pa3BuTtue
HAaCcEeKOMOoroy, «Pa3BuTHE JATYIIKI

OMOreHETHYECKOIr0 1 3apOoJAbIIICBOTO
CcXoAacCTBa

1.2

Uctopust pazsutus
peACTaBICHUN 00
ABOJIIOIUA

OBomonmonHas teopus Y. JlapsuHa.
[Tpennoceliky BOSHUKHOBEHUS TapBUHU3MA.
JIBrKy1ue CUIIbl 3BOJIIOLIMH BUJIOB 110
JapBuny (M30BITOYHOE PAa3MHOKEHUE TTPU
OTPaHMYEHHOCTH PECYpPCOB, HEOIpeAeIEHHAS
W3MEHYMBOCTh, O0pH0a 3a CYIIECTBOBAHNE,
ecTecTBeHHbIN 0TOOp). CHHTETHUECKas
TEOpUs IBOJIOIUU

PackpsiBath conepkaHue TEPMUHOB U
MOHATUN: CUCTEMATHKa, €CTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOp. XapakTepru3oBaTh
OCHOBHBIE PBOJIIOIIUOHHBIE UJIEH, KOHIIEIIUN
Y TEOPUU; CPABHUBATH B3TJISAIbI HA BUJ U
spomonuto K. JIunnes, XK.b. Jlamapka, Y.
JlapBuna.

OuenuBartsh Bknaj JIMHHES B pa3BUTHE

CHCTEMATHKHU U OOBSICHSITH IIPUHIUIIBI
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(CTD) u e€ oCHOBHBIE TIOJIOKECHMUSI.
Jlemoncmpayuu.

Topmpemuwi: K. JIunnei, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuywt u cxemsi: «llonynauun», «Kapra-
cXema MapupyTa myremecrtsus Y.
Hapsuna», «®opmbl 60pHObI 32
cyliecTBoBaHue», « EcrecTBeHHBIN 0TOODY,
«MHoroo0pazue copToB pacTeHUN»,
«MHoroo0pazue nopoJ ;KUBOTHBIX»

OMHApPHON HOMEHKJIATypbl. XapaKTepu30BaTh
COZIEpKaHNE U 3HAYECHUE HBOJIFOLIMOHHOMN
konuenuuu JK. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMHUYECKUE TTPEATIOCHUIKA
BO3HUKHOBEHMSI 3BOJIIOLIMOHHOI Teopuu Y.
HapBuHa. PackpsiBaTh coepxaHue
3BOJIIOLIMOHHOW Teopun Y. /lapBuHa;
CPaBHUBATh HEONPEIECIEHHYIO U
ONPEICIIEHHYIO U3MEHYUBOCTb,
€CTECTBEHHBIN U UICKYCCTBEHHBIN 0TOOD,
dbopmbl 0OpHOBI 3a CYIIIECTBOBAHUE.
OnuceiBaTh  TMOJOKEHUS  CHUHTETUYECKOU
reopun sBomouun (CTD) um oOBICHATH €€
3HaYeHue JJis1 OMOJOTUN

1.3

Bun: kpurepuu u
cTpykrypa. [lomynsauus
Kak Kak 3JIEMEHTapHast
€MHHIIA BUJIA

Mukpossomtonus. [lomynsuus kak eIuHUIA
BUJIA U HBOJIOLUH.

Jlemoncmpayuu:

Tabnuywl u cxemwl.: «Ilomynsauum,
«MyTanmoHHass U3MEHYHBOCTB.
ObopyoosaHue: MUKPOCKOII, MUKpOIIpETapaT
«/po3oduna» (Hopma, MyTaruu GOpPMBI
KPBUIBEB U OKPACKH TeJa), MOJENb-
armumkanus «llepekpéct xpoMmocom».

PackpeiBaTh cofiep>kaHle TEPMUHOB U
MOHATHI: MUKPO3BOJIFOLUSA, BUA, KPUTEPUU
BUJIA, apeaJl, MOMyJISIus, TeHOPOH,
MyTalui, KOMOMHALIUY T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHCTEMAaTHYECKYI0 €IMHUILY U LIEJIOCTHYIO
OMOJIOTMYECKYI0 cucTeMy. BbiiensiTh
KpuTepuu Brua (MOp(hOIOruuecKuii,
(bu3HOIOrHYeCcKuil,
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Jlabopamopusie u npaxmuyeckue pabomsi:
JlaGoparopnas pa6orta Ne 1. «CpaBHeHHE
BUJIOB 110 MOP(OTOTHIECKOMY KPUTEPUIOH

OMOXHUMHYECKHI, TeHETHYECKHUH,
AKOJIOTUYECKHH, TeorpapuIecKuii) u
MPUMEHSATh KPUTEPUH IS OTIMCAHUS
KOHKPETHBIX BHJIOB.

XapakTepu30BaTh NOMYJISIIUAIO KAK
CTPYKTYPHYIO €IMHUILY BUJA U SBOJIOIUU.
OnuchIBaTh MOMYJIALMIO O OCHOBHBIM
MOKa3aTeJsiM: COCTaB, CTPYKTypa

14 JIBIOKYIIME CHITBI JBmxyrue cuibl ((haKkTOphI) IBOJTFOITUN
(3;meMeHTapHbBIC BHJIOB B IpHpojie. MyTallMOHHBIN TIPOIIeCC U
(hakTOpHI) IBOJIIOITUU KOMOMHATHBHAS H3MCHUYUBOCTbD. PackpsiBaTh cosiepkanne TEPMUHOB U
[NonynsAaroHHbIE BONHBI U Apeii] reHoB. MOHATUI: KOMOMHATHBHAS U3MEHYUBOCTD,
N3onsuus u Murpanusi. MYyTalll¥, MyTallMOHHBIN MpoIiecc,
Jlemoncmpayuu: MONYJIAIIMOHHBIC BOJHBI, Ipeii() TeHOB,
Tabauywvl u cxemol. «JIBIKYyIIUE CUITBI U30JISALINS, MUTPalui. XapakTepu30BaTh
ABOJIIOITUI aJIeMEHTapHbIC (PaKTOPHI SBOJIOIHH:
MYTaIMOHHBIN MpoIiecc, KOMOMHATHBHAS
W3MEHUYHUBOCTbD, MOIMYJISIIMOHHBIE BOJHBI,
npeiid TeHOB, N30SI, MUTPAITHSL.
YcranaBnuBaTh MPUUMHHOCIICICTBEHHBIC
CBSI3U MEXy MEXaHH3MOM U PE3yIbTaTOM
JIEWCTBUS ABUKYIIUX CUT (DJIEMEHTAPHBIX
(haKTOpOB) IBOTIOIUHU
1.5

EcTtecTBeHHBIN 0TOOD U
ero Gpopmbl

EctecTBenHbIit 0TOOD - HAMPaBIIAIOIIMNA
(axTOp IBOIIOIHH.
®dopmbI €cTeCTBEHHOTO 0TOOpA.

PackpbIBaTh cojiepKaHHE TEPMUHOB H
TIOHSITHI: €CTeCTBEHHBIN 0TOOp, O0phba 3a
CYIIIECTBOBAHHE.
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Jlemoncmpayuu.
Tabauywvl u cxemol: «EcTecTBeHHBIN 0TOODY,
«bopnba 3a cymiecTBOBaHUE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOT'0 0TOOpA.
Xapaktepu3oBaTb  (OPMBI  €CTECTBEHHOI'O
orObopa  (ABWKYIIHMHA, CTaOWIM3UPYIOIIUH,
MU3PYNTUBHBIA) W CPAaBHUBATh HMX MEXIY
co0O0ii.
XapakTepu3oBaTb 00pb0OY 3a CYIIIECTBOBAHUE
Y CpaBHUBATH €€ BUIBI (MEKBUIOBASI,
BHYTpPUBHI0Basi, 60pboa ¢
HeOJIaronpusTHEIMU (pakToOpaMy BHELTHEN
CpeJibl)

1.6

Pe3ynbraThl 3BOIIOIUY:
MPUCITOCOOJICHHOCTh
OpPTaHU3MOB U
BUI000pa30BaHMe

[Iprcnoco61eHHOCTh OPraHU3MOB Kak
pe3ynbTaT 3Bosronuu. [Ipumepsr
MPUCTIOCOOJICHUN Y OPraHU3MOB.
ApoMopd 036l U MU0 TATITAIHH.

Bun u Bugoo6pazoBanue.

Kputepun Buna. OcHoBHBIE (OPMBI
BHJ1I000pa3oBaHus: reorpaduueckoe,
HKOJIOTMYECKOE.

Jlemoncmpayuu:

Tabnuyst u cxemsi: «IIprucocoOICHHOCTH
opranu3mMoBy, «l eorpaduyeckoe
BUI000pa30BaHue», « IKOJIOTHIECKOE
BUI000pazoBanue». Obopyoosarue:
kosuteKius «[IpumMepbl 3aUTHBIX
MPUCIIOCOOJICHUH Y dKUBOTHBIXY,

PackpeiBath copepkanue TEpMUHOB U
MOHSTHI: MPUCTTOCOOTIEHHOCTD,
MOKPOBUTEIBCTBEHHAS U MPEOCTEpEraroas
OKpacka, MaCKUpOBKa, BU1000pa3oBaHue.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPHUCTIOCOOJIEHUH y OpraHu3MOB. BBISBIISATH
10 U300PKCHHAM, Ha )KUBBIX U
(UKCHPOBAaHHBIX TIPeMapaTax MPUMEPbI
MPUCIIOCOOJIEHHOCTH PACTEHUM U KUBOTHBIX
K YCJIOBHUSIM CpeJibl OOMTaHUs, TOKa3bIBaTh
OTHOCHUTEJIbHYIO LI€JeCO00pa3HOCTh
MpUCTIOCOOEeHUN. XapaKTepHu30BaTh
CIOCOOBbI M1 MEXaHU3MbI BU1I000pa30BaHuS;
OMKCHIBATh U CPABHUBATH OCHOBHBIC
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KOJIJICKITUS] HACEKOMBIX C Pa3TMYHBIMHU
TUTIAMU OKPACKH; HAOOP TUIOI0B U CEMSH.
Jlabopamopusie u npakmuueckue pabomaoi:
Jlaboparopnas padota Ne 2. «Onucanue
MPUCITOCOOIEHHOCTH OpPTaHu3Ma H ee
OTHOCHUTEIIBHOTO XapaKTepa

(OpPMBI KOJIOTUYECKOTO U TeorpaduuecKkoro
BUI000pa30BaHU

1.7

HampaBnenuss u myTH
MaKpOIBOJIIOLINU

MaxkposBosntonus.

DopMBI IBOTIOIUHN: PUICTHIECCKAS,
JMBEpPreHTHAsI, KOHBEPTeHTHas,
napauienbHas. HeoOpaTUMOCTh SBOIOIINH.
[TpoucxoxaeHue oT
HECIeIMAIU3UPOBAHHBIX MPEKOB.
[Iporpeccupyromias crienrain3aius.
AnantuBHas paauanus. Jemoncmpayuu:
Ilopmpemuwi: A. H. CeBepuioB. Tabauyst u
cxemol: «ApoMopdo3e», «nnoagantanum,
«OO01as ereHepanus.

Obopyoosanue: moaenb «OCHOBHBIC
HATPABJICHUS YBOJIOIIUNY; 00bEMHASI MOJIENb
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX

PackpbiBaTh coziepaHue TEPMUHOB U
MOHSITHI: MaKpPOIBOIIOIUS, (PUIIOTEHE3,
OMOJIOTMYECKHi POTpecc U perpecc,
apoMopd03, uauoaaanTaIms, oomas
JlereHepanus, afanTUBHAs padalysl.
XapakTepu3oBaTh (POPMBI IBOJIIOIUH.
BrisBisiTe apoMopd 036l U HANOATANTALINN Y
pacTeHUH U KUBOTHBIX.

CpaBHUBaTh OMOJIOTUYECKUI ITpOTpece U
ounonornueckuit perpecc, apomophos,
UIM0aaNTAIUIO U OOIIYIO IeTeHEepalUIo.
BbISBISATE B3aUMOCBSA3U MEXIY MMYTAMU U
HaIpaBJICHUSIMU 3BOJIIOIUU Y PACTCHUM U
YKUBOTHBIX

HNToro yacos mo teme
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Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHUC )KU3HHU HaA 3emie

2.1

Hcropus xu3HU Ha
3eMiie 1 METOIBI €€
u3ydeHus. ['unoress
TIPOUCXOXKICHHS KU3HH
Ha 3emie

2

JloHay4yHbIE TIpECTaBICHUS O 3aPOKICHUU
*W3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HH Ha 3eMJie: a0HOTeHe3 U TTaHCIIePMUS.
XuMu4eckas 3BOJTIOLHSL.

AOUOTeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB
13 HEOPTraHUYECKUX. DKCIIEPUMEHTATBLHOE
MTOATBEPKICHUE XUMHUYECKOM IBOJIIOIUU.
HaganbHbIe 3Tanbl OMOJIOTHYeCKOi
sBomrormu. [' unoreza PHK- mupa.
dopMUpOBaHUE MEMOPAHHBIX CTPYKTYpP U
BO3HUKHOBEHHE MPOTOKIIETKHU. [lepBhie
KJIETKU U UX 3BOJIIOLHS. DOpMUpOBaHHE
OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.
Jlemoncmpayuu.

Tlopmpemur:

®. Penu, JI. ITactep, C. Musnep,

A. W. Onapum, I'. IOpu.

Tabauywl u cxemvl: «BO3HUKHOBEHNE
CoHEYHON CUCTEMBI,

«Pa3BuTHE OPraHUYECKOr0 MUPAY,
«PacturenpHas KiaeTkay, « KuBoTHas
KieTkay, «[IpokapuoTudeckas KieTKa»

PackpriBaTh coaepkaHue TEPMUHOB U
MOHATHHN: KpearmoHU3M, a0HOTEeHE3,
BUTAJIN3M, TTAaHCTIEPMUSI, OHOTI033,
KoallepBaThl, TPOOUOHTHI, CAMOHOTEHE3.
XapakTepu30BaTh METOIbI H3YUCHUS
HMCTOPUYECKOTO MPOIITIOTO 3eMIIH.
IlepeunciisiTh OCHOBHBIE 3TAbl XUMUYECKOMN
1 OMOJIOTHYECKOM SBOJIIOLIHH.

W3narate copepkanue TUIOTe3 U TEOPUi
BO3HMKHOBCHUS JKU3HU Ha 3eMIIC
(KpealimoHu3Ma, CaMOIPOU3BOJIBHOTO
3apOKJIeHUS (CITIOHTAaHHOTO), TAHCTIEPMUH,
runore3sl PHK-mupa). OnucsiBath
skcniepuMenTsl C. Muiepa u I'. FOpu no
MOJYYECHHUIO OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX IMyTEM aOHOTCHHOTO
CHUHTE3a
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2.2

OCHOBHBIE ATAITbI

9BOJIFOIIUH

OpPTaHUYEeCcKOro MUpPa
Ha 3emiie, pa3BUTHE

KU3HU IO 3paM U
nepuoiaM

Pa3Butue xu3HU HaA 3emiie 1O Hpam U

nepuoaaM. Karapxei. Apxeiickas

1 mpoTepo3oickas 3psl. [laneo3onckas
apa U e€ Mepruobl: KEMOPUNCKHIA,

OpPIAOBUKCKUM, CUITYPUUCKUN,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3o30iickas 3pa U €€ NepruoIbl:
TPUACOBBIH, FOPCKHIL, MEJIOBOM.
Kaiino3zoiickas spa u €€ nepuobl:
MaJIeOreHOBbIN, HEOTCHOBBIM,
AHTPOIIOTE€HOBBIM.
XapakTepuCTHKa KiIumaTa 1

I'COJIOTHYCCKHUX ITPOLCCCOB. OcHoBHBIC

STarbl YBOJIIOIIMH PACTUTCIIBHOTO U
YKUBOTHOTO MHpa. ApomMopdo3bl

Yy pacTE€HHM U KUBOTHBIX. [losiBIEHUE,

paciBET U BBIMUPAHUE TPYIII )KUBBIX
OPTraHU3MOB.

Jlemoncmpayuu.

Tabauywvl u cxemol: «Pa3purue

OpTraHHU4YCCKOIro Mupa»,
rCOXpPOHOJIOTHUYCCKAA Ta6J'H/IIIa;

KOJIJICKIIUA (((DOPMBI COXpPAaHHOCTH
HCKOIIa€MbIX KHUBOTHBIX 1 paCTeHHﬁ)).

Jlabopamopuvie u npakmuyeckue
pabomoi.:

PackpsIBaTh cozepxaHue TEPMUHOB U

MIOHSATHI: S0H, 3pa, IEPUOJ,

apoMopd03bl, UIN0AJANITAIUH.
3HaTh MOCJIEA0BATEIHLHOCTL YOHOB:

KaTapxeu, apxeu, IpoTepo30i,
(baHepo30it; 3p: apxenckas,
IIPOTEPO30MCKas, NaIe030MCKasl,

ME30301CKast, KAHHO30MCKasl; IEPUOJIOB:

KeMOpHIICKU, OpJOBUKCKHIA,
CUJTyPHUIICKUH, J€BOHCKHIA,
KaAMEHHOYTOJIbHBIN, TIEPMCKUH,
TPUACOBBIN, FOPCKHI, MEJIOBOMH,
[aJIEOT€HOBBI U HEOTEHOBBIN,

QHTPOIIOI€HOBBIM.

XapakTepr30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTraHUYECKOr0 MUpPa

I10 3paM MU IICpuoaam reoJI0rn4ecKom

WCTOPUU; STAIbl PA3BUTHUS
PaCTUTEIIBHOTO U dKUBOTHOTO MUPA.
BrienuTs riiaBHBIE apoMOP(O3BI
PaCTEHHM U )KUBOTHBIX.

CpaBHHBaATh MEXIY CO00i
MIPEJICTAaBUTEIICH CHCTEMAaTHYECKUX

TPYII OPTaHU3MOB, BBISBIISATH YEPTHI
YCJIOKHEHHUSI ¥ IPUCTIOCOOTICHHOCTH

K YCIIOBUAM KU3HHU
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[TpakTuueckas pabota Ne 1. «3yuenue
MCKOITAEMBIX OCTATKOB PACTEHUN U
JKABOTHBIX B KOJUICKLIUSX).

DKCKypcus «IBOJIOLUS OPraHUYECKOro
Mupa Ha 3emiie» (B €CTECTBEHHOHAYUHbII
WJIU KpaeBeIUECKHU My3ei)

2.3 CoBpemeHHas Cucrema opraHM4ecKoOro Mupa Kak
cucreMa oTpaxxeHue 3BoIoInH. OCHOBHBIE PackppiBaTh conep:kaHre TEPMUHOB U
OpraHUYeCcKOro MUpa CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB. NOHATHI: CUCTEMAaTHKa, UCKYCCTBEHHAs U
Jlemoncmpayuu: €CTECTBEHHas Kiaccudukaius, OuHapHas
Tabauyvr u cxemol: «COBpeMEHHAs CUCTEMA | HOMEHKIIATYpa, MPUHIIUIT UEPAPXHIHOCTH.
OpPraHUYECKOr0 MUpPa» XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYEeCKOro MHUpa
2.4 Bponromus YeJI0BEKa
(aHTpOTIOTEHE3) DBOJIIOLMS YEJIOBEKA. AHTPOIOJIOTHS KaK PackpsIBaTh cozepxaHue TEPMUHOB U

Hayka. Pa3BuTue npeacraBieHun o
MPOUCXOXKICHUH YeloBeKa. MeTobl
u3ydeHus antpornoreresa. CxoacTea u
pa3Iuyus YeIoBeKa U JKUBOTHBIX.
CucremaTu4eckoe OJIOKEHNE YEIOBEKa.
Jlemoncmpayuu:
llopmpemur: Y. [lapBuH.
Tabnuywet u cxemvl: «CpaBHeHUE
QHATOMHUYECKUX YEpPT CTPOCHUS UYeJOBEKa U
YEJIOBEKOOOPA3HBIX 00€3bSH.
ObopyoosaHue: CIENKU WIA U300paKEHUS

KaMEHHBIX OpYyIHUi

MOHSATHM: AHTPOIIOJIOTHA, aHTPOIIOI'CHE3,
yenoBek pazymHbii (HOomo sapiens),
MMPpAMOXOXKICHUEC, BTOpasd CUI'HaJIbHAA
CHUCTCMA.

HepeqnchTL 3ala4i aHTPOIIOJIOTUH, STAIIbI
CTAHOBJICHUA U pa3BUTHUA HpeI[CTaBJ'IeHI/Iﬁ 0
MMPOUCXOKICHHUHN YCIIOBCKA.

H3narate OCHOBHBIE MOJIOKECHUS TCOpUHn 4.
I[apBI/IHa, KPUTHUYCCKH OLICHUBATDH
HEHay4YHYI0 HH()OPMAIIUIO O MPOUCXOKICHUN
YCJIOBCKaA.

3HATh CUCTEMATHYECKOE ITOJI0KECHUE
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NIEPBOOBITHOTO YEJIOBEKA: KAMHH- YOTIEPHI,
pyouna, ckpebia

Bu1a HOMO sapiens, mepevnciisiTs ero
MOP(OJIOro-aHaTOMUYECKUE TPU3HAKI
pa3HOro ypoBHs (THII, KJIAcC, OTPSI U IP.).
YcTaHaBIMBaTh Y€PTHI CXOJICTBA U PA3THUUI
YeIIoBeKa U KUBOTHBIX. OOBSICHATH U
OIICHUBATh 3HAYCHHUE HAYYHBIX 3HAHUH O
MIPOUCXOXKICHUH YEIOBEKA I TOHMMaHUS
MECTa U POJIA YEJIOBEKA B MPUPOJIC

2.5

JIBHMXKylue CUiibl

(dakTopsr)
aHTpOIIOTEeHE3a

JIBrxyiue cuiibl (pakTopbl) aHTPOIIOTeHE3a.
HacnencrBenHnast U3MEHYHBOCTD U
ecTecTBeHHBINH 0TOOp. OOIIeCTBeHHBIN 00pa3
YKU3HU, U3TOTOBJICHUE OPYIUH TpyAa,
MBIIIIJICHUE, PEYb.

Jlemoncmpayuu:

Tabauywvl u cxemol: «CpaBHEHUE
AHATOMHUYECKUX YePT CTPOCHUS YEIOBEKA U
4eJI0BEKOOOpa3HBIX 00€3bsH», « OCHOBHBIE
MeCTa MaleOHTOJIOTUYECKUX HAXO0I0K
MPEAKOB COBPEMEHHOIO YEJIOBEKAY.
Oo6opynoBanue: myisixku «IIpoucxoxnenue
yesioBeKa (MajeOHTOJOTUUECKUE HAXOIKH )

PackpbIBaTh cojiepKaHie TEPMUHOB H
TOHATUH: (PaKTOPBI aHTPOTIOTCHE3a,
IPYIIIOBOE COTPYTHUYECTBO, PEUb,
OpyIUWHAS NESATEIBHOCTD, TOTUMOPHU3M.
XapakTepu30BaTh ABMKYIITUE CHIIbI
(dakTopsl) aHTpOTIOTEHE3a: OMOJIOTUYECKUE U
COIMAJILHBIC, CPABHUBATH UX MEKY COOOM
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2.6 | OcnosHble CTaiuu PackpsiBath comepkanue TEPMUHOB U

SBOJIFOLIMY YEJIOBEKA TOHATHM: aBCTPAJIONIUTEK, YETIOBEK YMEJIbIN,
OCHOBHBIE CTaIUA U BETBU DBOJIIOIIUU YEJIOBEK IIPAMOXOIAIINN, HeaHIepTaell,
YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek KpPOMaHbOHCIL, HCOTUTHICCKAsT PCBOJIIOIHNA,
YMGHBII;'I, YenoBek Hp;[MQXQI[;H_uHﬁ, YemnoBek HepBO6BITHOG HCKYCCTBO. XapaKTepI/ISOBaTB
HeaHI[epTaHBCKHfI, YesrioBek pagyMHBIﬁ M CPaBHUBATH MCXKIY 000l OCHOBHEIC
COBpeMeHHOTO Thna. Haxoaku uckomaempix | CTaIHH SBOIIONNH YCIOBCKA!
OCTaHKOB, BpeMs CyILECTBOBAHMsA, 0071acTh | XPOHOJIOTHYIECKHUIA BO3PACT, apeal
pacnpocTpaHeHHus, 00bEM TOIOBHOTO MO3ra, | PACIPOCTPAHEHHs, 00BEM FOJIOBHOTO MO3Ta,
06pag JKU3HHU, OPpYAHUS. 06pa3 JKU3HU U Opyausd Tpyda
Jlemoncmpayuu.
Tabauywvl u cxemor: «OCHOBHBIE MeCTa
MAJICOHTOJIOTUYECKUX HAXOJI0K MPEAKOB
COBPEMEHHOTO YEJIOBEKa», «JlpeBHenIIne
moam», «Jpesnue moan», «Ilepsbie
COBpeMeHHBIE JIIoan». O00pyI0BaHuE:
Myssikd «[IponcxoxaeHne yenoBekay
(OroCTHI aBCTpaJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaiblla, KPOMaHbOHIIA); CICTKUA UIN
M300pakeHUsI KAMEHHBIX OPYIUi
MEePBOOBITHOTO YEJIOBEKA: KAMHH- YOTTIEPHI,
pybOmia, ckpebia

2.7

Yenoseueckue pacel U
MIPUPOAHBIE a1ANTalUN
YeJIoBeKa

Yenoseueckue packl. OCHOBHBIE OOJIBIIIHE
pacsl: eBponieouiHas (eBpa3uiickas), Herpo-
aBCTpaJIoONIHasA (PKBATOpHAIbHASA),
MOHTrOJIOUHAs (a3MaTCKO -aMEpPUKAHCKas).

PackpbiBaTh coqiep:kaHnre TEPMUHOB U
HOHATHUI: packl, pacoOreHe3, COLuall-
JApBUHU3M, PACHU3M, METHCALIUS.
XapakTepu3oBaTh U CPABHUBATD
IIpeICTABUTENIEN YEIOBEUYECKHX pac,
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YepTbl NpuCOCOOIEHHOCTH
NpEICTaBUTENCH YeIOBEYECKUX pac K
YCIIOBHSIM CyIllecTBOBaHMs. EnnHCcTBO
yesoBeueckux pac. Kputrka conuanabHOro
JApBUHU3MA U pacusMa. /Jemoncmpayuu:
Tabnuysl u cxemsi: «HenoBeueckue pachb»

PacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, NepeurciiaTh U IPUBOIUTH
MIPUMEPHI MPUCIIOCOOICHHOCTH YeI0BEKa K
YCJIOBUSIM CPEBI, IPUMEPHI
MPUCIIOCOOUTENBHOTO 3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO BHga HOMO sapiens,
HAaY4YHYIO HECOCTOSITEIBHOCTh PACOBBIX
TEOPHUI, UJIEN COLIMATILHOTO JapBUHHU3MA U

pacuzma

Htoro gacos no teme 9

Tema 3. Opranu3Msel U OKpy  |/>Karomiasi cpena

3.1 | DOkosorus Kak HayKa 1
DKoJorus Kak Hayka. 3aJadd U pas/eisl PackpeiBaTh cofiep>kaHre TEPMUHOB U
DKOJIOTHH. MOHATHUI: KOJIOTHsI, IT0JIEBbIe HA0JII0ICHUS,
MeToasl SKOJOTUYECKUX MCCIIEIOBAHUM. DKCIIEPUMEHTBI, MOHUTOPUHT OKpYKarolen
DKOJIO0rH4ecKoe MUPOBO33PEHUE Cpellbl, MOJIETUPOBAHHE, FIKOJIOTMYECKOE
COBPEMEHHOTO YeNOBeKa. [Jemoncmpayuu: | MUPOBO33pPEHUE.
Iopmpemui: A. I'ym0Gonbar, [TepeuncnsaTe 3aga4M SKOJIOTHH, €€ Pa3aeIIbl
K. ®. Pynse, 3. I ekkenb. Y CBSI3U C APYTUMHU HayKaMmH.
Tabnuywt u cxemsi: kapta «[IpupoHbie 30HbI| XapaKkTepru30BaTh METO bl IKOJIOTUYECKUX
3eMiin» HCCIeI0BaHUI

3.2 1

Cpenpl oOuTaHus u
DKOJOTMYECKUE
(bakxTopsl

Cpenbl oOUTaHMS OPraHU3MOB: BOTHAS,
Ha3eMHO-BO3/YIIIHAS, TOYBEHHAsI, BHYTPH-
OpraHu3MeHHas. DKOJOTH4YecKre (haKTOpBbI.
Knaccuduxanus sxonorngeckux

PackpsIBaTh copiepaHie TEPMUHOB H
MOHATHUH: cpefa OOUTaHUS, SKOJIOTUICCKHIE
(akTophl, OMOIOTUYECKUI ONTHMYM,

OTrpaHUYUBAIOIINI (JIUMUTUPYIOIIIHI)
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(dhakTOpOB: aOMOTHYECKHUE, ONOTHIECKUE U
aHTPOTIOTECHHBIE.

JleiicTBUE 2KOIOTUYECKUX (PAaKTOPOB Ha
OpPTraHU3MBI.

Jlemoncmpayuu:

Tabauywvl u cxemor: «Cpenbl OOUTAHUS
OpPTaHU3MOBY

dakTop.

XapakTepu3oBaTh yCIOBUS Cpel OOUTaHUS
OpPraHu3MOB; KJacCU(pUIIUPOBATH U
XapaKTepU30BaTh HKOJIOTHYECKHe (PaKTOpHI:
a0MOTHYCCKUE, OMOTHYSCKHE U
aHTpornoreHHbsie. OMUCHIBATH JEHCTBHE
AKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS U
KU3HEIEATETPHOCTH PACTCHUN U YKHBOTHBIX
pa3HbIX cpesl 0OUTaHUA

3.3

AOnoTHuecKue

(bakTopbl

AbGuotnueckue (hakTOphl: CBET,
TeMIIepaTypa, BIaXXHOCTb.
doronepuoansm.IIpucnocobnenus
OpPTraHUu3MOB K JIEUCTBUIO AOMOTHYECKUX
¢bakTopoB. buonornueckue puTMBI.
Jlemoncmpayuu.

Tabnuysr u cxemvi: «DOTONEPUOIUZIMY.
Jlabopamopusie u npakmuyeckue pabomoi:
JlaGopartopnas paborta Ne 3.
«Mopdonornueckre 0COOEHHOCTH pacTCHUI
U3 pa3HbIX MecT oOuTaHus». JlabopaTopHas
pabora Ne 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa

PackpbiBaTh coziepaHue TEPMUHOB U
MOHSTHI: abuoTHYeCcKHe (PaKTOpHI,
dboToneprou3M, OMOTOTUIECKUE PUTMBI.
AHanu3upoBaTh JCCTBUE CBETA,
TEMIIEpaTyphbl, BIAXXHOCTH HA OPTraHU3MBbI U
MPUBOAUTH IPUMEPHI MIPUCIIOCOOICHHOCTH
opranu3moB. [IpoBouTh OMOIOTHYECKHE
Ha0M0IeHUs U 0QOPMIISITH PE3YIbTAThI
MPOBEAEHHBIX HAOTIOICHUMA
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3.4 |buormieckue buotnueckue pakropsl. Buasl 6notnueckux
(paxTopEI B3aMMOJICCTBUI: KOHKYPEHLINS,
XHUITHUYECTBO, CUMONO03 U €r0 (POPMBI.
ITapazuTu3sm, Koomepanus, MyTyajinus3m, PackpeiBaTh coep:kaHue TEPMUHOB U
KOMMEHCaIU3M (KBapTUPAHCTBO, MOHATHIN: OMOTHYECKHUE (PAKTOPHI,
HaxJIEOHUYECTBO). AMEHCAIIU3M, XHUIHUYECTBO, NAPA3UTU3M, KOHKYPEHIINS,
HEUTPATU3M. MYTYalIu3M, CAMOHO3, KOMMEHCAIU3M,
3HaueHne OMOTUYECKUX B3aUMOACHCTBUI HaXJIeOHUIECTBO, KBAPTUPAHCTBO,
JUIA CYIIECTBOBAHUS OPraHu3MOB B aMEHCAJIN3M, HEUTpaIu3M.
IPHUPOJHBIX COOOIECTBAX. XapakTepu3oBaTb OMOTHYECKUE (PAKTOPHI U
Lemoncmpayuu: BU/Ibl B3aUMOOTHOILIEHUN MEXIY
Tabnuyst u cxemsi: «llumieBbie enN» OpraHu3MaMu; TIPUBOJIUTH IPUMEPHI
B3aMMHOU MPUCTIOCOOIEHHOCTH OPTraHU3MOB.
CpaBHHUBATh MEXKy COOOM BUJIBI
OMOTHYECKUX B3aUMOJICUCTBUI OpPraHU3MOB
3.5 Dkomormueckne PackpeiBaTh cofiep>kaHle TEPMUHOB U

XapaKTEPUCTUKU BUJA U
[TOITYJISALINU

OKOJIOTNYECKUE XAPAKTEPUCTUKN
nonyisuuu. OCHOBHBIE TIOKa3aTENN
HOMYJISLUU: YACIEHHOCTb, IIIOTHOCTA,
POKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[uHaMyuKka 4YuCI€HHOCTH
HOMYJISIUU U €€ PETYIISILMS.
Jlemoncmpayuu.:

Tabauywvl u cxemor.: «llomymsumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH
NOMYJSAIUN UHPY30pUU-TYPETbKI.
Jlabopamopusie u npaxmuyeckue pabomai:

MTOHATUN: MOIYJISIUSA, YUCIICHHOCTb,
IJIOTHOCTb, POKIa€MOCTb, CMEPTHOCTb,
IIPUPOCT, MUTPALUSA, JUHAMUKA YACIECHHOCTU
ONyJIALMK. XapaKTepu30BaTb OCHOBHBIE
MTOKa3aTEeNH U KOJIOTMYECKYIO CTPYKTYPY
MONYJIALIMY; OTIMCHIBATH MEXaHU3MBI
PEryJsLUY YUCICHHOCTH NOMYJISLINU
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[IpakTnueckas pabora Ne 2.
[JIOTHOCTH  MONYJISILUN

[pACTEHU I

«Iloncuér
pa3HbIX  BHUJOB

HToro yacoB 1o teme

5

Tema 4. CooO1iecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1 | Coobmecta 1 Co00111ecTBO OPTaHU3MOB - OHOIICHO3.
OpTaHU3MOB CTpyKTypHhl OHOIIE HO3a: BUJIOBAs,
IPOCTPAaHCTBEHHAA, TPO(UIECcKas PackpsIBaTh coziepaHue TEPMUHOB H
(muiueBas). Bujibl-1OMUHAHTBI. TOHSTHIA: GHOIIEH03, YKOCHCTEMA,
CBs13u B OMOLIEHO3E. OHMOTEOIIeHO3, BUIbI-TOMHHAHTHI,
/lemoncmpayuu: HKOJIOTHYECKAas HUIIIA.
Tabnuywl u cxemwr. «llumeBble nenmy, XapakTepu30BaTh OMOIEHO3 (COOOIIECTBO),
«bHo1IeH03: COCTaB U CTPYKTypay. €ro BU0BYIO, IPOCTPAHCTBEHHYIO U
Obopyodoeanue: MOJIEeNb-aNIUIAKALIHS TPOPUIECKYIO CTPYKTYPBI.
«TurnnyHble OHOLEHO3bI»; repdapuii OOBICHATH POJIb KOMIIOHEHTOB GHOIEHO3a B
«PacTurenpHble COOOMIECTBA»; KOJJIEKIMS | TIOJJ/IepsKaHUU €r0 CTPYKTYpPBI U
«buoueHos» CYLIECTBOBaHUS Ha ONPEACIEHHON
tepputopun. OOBACHIATH OMOTOTUUECKUI
CMBICJT IPYCHOCTH M JIUCTOBOM MO3aWKH.
CpaBHHBAaTh KOMIIOHEHTHI OMOIIEHO30B, X
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUIECKYIO CTPYKTYPHI, CBA3H MEXKIY
OpraHu3MaMu
4.2 2

DKOCUCTEMBI U
3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUS

DKOJOTHYECKUE CUCTEMBI (IKOCUCTEMBI).
[TousiTHe 00 3KOCHCTEME U OUOTEOLEHO3E.

CDYHKI_II/IOHaJ'IBHBIe KOMITOHCHTbI

PackpsiBaTh coiepkanue TEPMUHOB U
MTOHSATHM: PKOCUCTEMA, OMOT'COIICHO3,
MPOIYLEHThI, KOHCYMEHTBI, PEYLICHTHI,

TpouUecKre ypOBHH, MUIIECBAS
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AKOCHCTEMBI: MMPOYIEHThI, KOHCYMEHTBHI,
PEIYIEHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUH B
AKOCHUCTEME.

Tpoduueckue (muiieBbie) ypOBHU
sKocucTeMsbl. [IuieBbie 1enu u ceTu.
OcCHOBHBIE TTOKA3aTEJIN SKOCUCTEMBI:
Oouomacca, MpOayKIKs. DKOJIOTUUECKHE
MAPaMUJIBL: IPOIYKIIUH, YUCICHHOCTH,
o6nomaccel. CBOICTBA SKOCUCTEM:
YCTOWYHUBOCTh, CAMOPETYJISIIUS, pa3BUTHE.
Cykueccusi.

Jlemoncmpayuu.

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.
Tabauywv u cxemol: «IIpuponsie
COOOIIIECTBAY, «lern MMUTAHUS,

«IKOJOornyecKass nupaMuaa»

LIEIb U CETh, SKOJOTUUECKUE TUPaAMUIBI,
oromacca, MpOoAYKIIHs, CYKIIECCHSI.
XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI (€€
CIIOCOOHOCTD K JTUTEIILHOMY
CaMONOJIEPKAHUIO, OTHOCUTEIBHO
3aMKHYTBIN KPyrOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh MIOTOKA YHEPTHUH).
CpaBHHUBaTH MaCTOUIIHBIC U ACTPUTHbBIC
MUIIEBbIE TEMU, TPOPUIECKHUE YPOBHU
DKOCUCTEMBI.

Paznuuath nupamMuabl TpoTyKIIHH,
MAPaMU/Ibl YUCIEHHOCTH U MMUPAMHU/IBI
Oouromacchl.

CocTaBiATh LIENU U CETH MUTAHUS.
IlepeunciisiTe CBOMCTBA YKOCUCTEM:
YCTOMYHMBOCTH, CAMOPETYJISIIIUS, PA3BUTHE
(cykueccust).

OnuchIBaTh MEXaHU3M TOICPKAHUS
PaBHOBECHS B DKOCHCTEMAX.
XapakTepu30BaTh CYKIIECCUH, BHISBIIATH
MPUYHHBI U 00IIIME 3aKOHOMEPHOCTH CMEHBI
DKOCUCTEM

4.3

[Ipuponusie

9KOCHUCTCMbI

[TpupoaHbIe 2KOCHCTEMBI. DKOCUCTEMBI PEK
1 03€p. DKocHUCcTEMa XBOMHOTO WIIH
[IUPOKOJIMCTBEHHOTO JIeca.

PackpeiBaTh coepkaHie TEPMUHOB
HOHSITHIA: BOJTHBIE YKOCHCTEMBI,
OHoreo1eH03bl, PUTOMIAHKTOH,
300IIJIAHKTOH, OEHTOC, TYMYC.
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Jlemoncmpayuu.

Tabnuysl u cxemsvi: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOT'O JIeca», « IKOCHUCTEMA
XBOMHOTO Jiecay, «buoleHo3 Bogoémay.
Obopyoosanue: TepOapun U KOJUICKIIUH
PaCTCHHI U KUBOTHBIX, IPUHAICKAIINX K
Pa3HBIM 3KOJIOTUYECKUM TPYIIIaM OTHOTO

[TpuBONUTH IPUMEPHI MPUPOTHBIX IKOCUCTEM
cBoeit MecTHOCTH. CpaBHUBATh HA3€MHBIE U
BOJIHBIE DKOCHCTEMBI; OpTraHU3MBlI,
oOpa3yrolire pa3Hbie TpodudecKue ypoBHI

BUIA
4.4 | AHTpOIIOTEHHbIE
HKOCHCTEMBI AHTpPONIOT€HHbIE SKOCUCTEMBI. PackpbIBaTh cojiepxaHie TEPMUHOB U

ATpPO3KOCUCTEMBI. HOHATUI: aHTPOIIOTEHHAs SKOCUCTEMA,
Ypboskocuctemsl. buonornueckoe u arposkocucreMa, ypOo3KoCUCTEMA,
X035MCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM B | OHopa3HooOpasue.
yp6oskocucteM. buopasznoobpasue kak XapaKkTepu30BaTh arpo3KOCUCTEMBI U
(bakTop yCTOWYMBOCTU IKOCUCTEM. ypOOIKOCHCTEMBI, 0COOEHHOCTH UX
CoxpaHeHue OHOIOrMYECKOro pa3Hoo0pa3us | CylIeCTBOBaHUS.
Ha 3emie. [TpuBOAMTH TPUMEPHI AHTPOTIOT€HHBIX
Lemoncmpayuu: IKOCHUCTEM CBOEH MECTHOCTH, OITUCHIBATH UX
Tabnuysl u cxemvl: «ATPOLICHO3Y. BHJIOBOM COCTaB U CTPYKTypy. CpaBHUBATH
Obopyodosanue: xomnekys «Bpeaurenu COCTaB M CTPYKTYPY MPUPOJHBIX IKOCHCTEM
BXHEHUIITNX CEIbCKOXO03SICTBEHHBIX U arpodKOCHUCTEM, arpO3KOCUCTEM U
KYJIBTYp» ypOo3KOCHCTEM

4.5

bruocdepa - riobanpHas
HKOCUCTEMA 3EMJITU

VYuenue B. U. Bepraackoro o 6uochepe.
['panuIpl, cOCTaB U CTPYKTYpa Ouochepsl.
XKusoe BemiecTBO 1 €ro QYHKITUH.
Ocobennoctu 6nocheps! Kak

PackpsiBaTh cosiepkanue TEPMUHOB U
MOHATUI: Onocdepa, )KUBOE BEIIECTBO,
TuHaMHuueckoe paBHoBecue. O1eHuBaTh
BKian B. 1. Bepnaackoro
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rio6ansHOi sKocucTeMsbl. lunamudeckoe
paBHOBecHe B oOpaTHas CBsI3b B Ouocdepe.
Jlemoncmpayuu.

Tlopmpemuwi: B. U. Bepuanckuii. Tabauywt u
cxembl: «O01Ias CTpYKTypa Ouocgeps»,
«PacnpocTpanenue xu3Hu B 0nocheper,
«O30HOBBIH 3KpaH 6nochepbi»

B CO3JIaHHE YUeHUs 0 Orocdepe.
XapakTepu3oBaTh cocTaB Onochepsl,

(G YHKIIMH )KMBOTO BelecTBa Ouochepsl U
OTIpeneNsITh (Ha KapTe) 00JacTh ero
HAuOOJBIIETO pacrpocTpaneHus. [[puBoauTh
MIPUMEPHI POSBICHUS (QYHKITUHN )KHBOTO
BelecTBa Ouocheprr, OMOre0OXUMHUIECKOM
JeSITETFHOCTH YeJI0BEKa.

[lepeuncasTe ocobeHHOCTH OUochepsl Kak
rJ100aJTbHOM 3KOCUCTEMBI 3eMJITU

4.6 3aKOHOMEPHOCTH KpyroBopoTs! BeriecTs u
CYIIICCTBOBAHUS OMOTEOXUMHUYECKHE ITUKIIBI DJIEMEHTOB
ouocdepsl (yrmepona, a3ora). PackpbiBaTh conep:kanne TEPMUHOB U
3onanbHOCTB Onochepsl. OCHOBHBIE OMOMBI | MOHATHH: LIEIOCTHOCTL OHOC(EpEI,
CYIIH. KPYTrOBOPOT BEIIECTB, OMOTEOXUMUYECKUE
Hemoncmpayuu: IIUKJITBI DJIEMEHTOB, 30HAIBLHOCTH OMocdepsl,
Tabauywvl u cxemwl: «KpyroBopot yriaepojia B| GHOMBL.
ouocdepe», «Kpyroopor azora B mpupoze» (OnuchiBaTh KPYrOBOPOT BEILIECTB,
OMOTCOXMMHUYECKUE IUKIIBI a30Ta M YIIepoja
B Onocdepe.
OOBSCHSITH MPUINHY 30HATBHOCTH
ouocdepsl. [lepedncisaTe U XapakTepU30BaTh
OCHOBHBIC OMOMBI CYIIIH 3eMITH
4.7

YenoBeyecTBO B
o6unochepe 3emnu

YenoseuecTBO B OnMochepe 3emiu.
AHTponoreHsnsie u3mMeHeHnus B onocdepe. I'
no0anbHbIE

PackppiBaTh cofiep:kaHle TEPMUHOB U
MOHSTHI: AaHTPONIOrE€HHbIE U3MEHEHMS,
HKOJIOTUYECKHUI KPU3HUC, II100aTbHbIC
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HKOJIOTUYECKHE TIPOOIIEMBI.
Jlemoncmpayuu.

Tabauywvl u cxemot: «IIpumepHbIe
aHTPOIIOTEHHBIE BO3/ICHCTBHS HA IIPUPOAY»,
«Baxunenmme NCTOYHUKH 3arpA3HEHHUS
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa -
BayKHEHIIasi cocTapistoas ornocheps,
«DaKTopbl ACTPAAALNU [T0YBY,
«[TapHukoBbIi 3P PexT», «PakTopbl
PaZMOaKTUBHOIO 3arpsi3HEHUs OuocQepbI»;
Kpacnas kaura P®, nuzobpaxenus
OXPaHSEMBIX BUJ0B PACTEHUI U dKUBOTHBIX

pOOJIEMBI.

XapakTepu3oBaTh OMOChHEpPHYIO POJIb
YeJI0BEKa.

[TpuBOINUTH TPUMEPHI AHTPOTIOTEHHBIX
U3MeHeHul B Ouocdepe.

OneHuBaTh OCIEACTBUS 3arpsI3HEHUS
BO3YIIHOH, BOJHOHN CpeIbl, HK3MCHECHUS
KJIMMaTa, COKpaIleHus: OMopa3sHOOOpa3usl.
®opmynHupoBaTh COOCTBEHHYIO MTO3UIIHIO 110
OTHOIICHHIO K TII00aJIbHBIM U PErHOHAIBHBIM
AKOJIOTMYECKHUM MpobeMam,
apryMEHTHPOBATh CBOIO TOUYKY 3pEHHUSI.
Ha3zpiBaTh MpUUMHBI TIOSIBIICHUS
IPUPOIOOXPAHHOHN ITUKH, PACKPHIBATH
3HAaYCHHE TpoTpecca IS MPEOA0TICHUS
HKOJIOTUIECKOTO KPH3UCa

4.8

CocyliecTBOBaHHE
MPUPOABI U
YeJI0BeYeCTBA

CocyiiecTBOBaHUE IPUPOJIBI U
yenoBedyecTBa. CoXpaHeHHe
OropazHooOpa3rs Kak OCHOBA YCTOMUHUBOCTH
ounocdepsl. OcHOBA palOHATBLHOTO
yIpaBJICHUS IPUPOTHBIMU PECypcaMH U UX
UCTIOJb30BaHue. JloCTIKEHUST OMOIOTHH |
OXpaHa MPUPOJIBI.

PackpsiBaTh coznepxaHue TEPMUHOB U
IIOHATUHN: pallOHAJIbHOE
IIPUPOIOIOJIB30BAHNUE, YCTONYUBOE
pa3BUTHE, KODBOJIOLMS. XapaKTepu30BaTh
palMOHAIbHOE UCII0JIB30BAHNUE NPUPOIHBIX
PECYPCOB; OCHOBHBIE MTOJIOKEHUSI KOHIETIIIUN

YCTOMYMBOTI'O Pa3BUTHS
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Jlemoncmpayuu.
Tabauywvl u cxemol: «buocdepa u 4eI0BEK»

HToro yacoB 1o teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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