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denepanbHas pabodasi mporpamma 1o yueOHomy npeamery «buomnorus» (6a30oBbiii
ypoBeHb) (mpeameTHas oOnacTh «EcrecTBeHHO-HAay4yHBIE TpeaAMEThI») (danee
COOTBETCTBEHHO — MpoTrpamMMa MO OHOJIOTHH, OMOJIOTHS) BKIIIOYAET IMOSCHUTEIHHYIO
3alHCKY, COJEp)KaHWe OOYYCHWs, TUIAHUPYEMBIC pPE3yIbTaThl OCBOCHHUS IMPOTPAMMBI
mo  OwWojornu, TEMaTWYeCKoe  IUIAHWpPOBaHWE,  TNepedeHb  (komudukaTop)
pacmpesieNIeHHbIX MO KjaccaMm MpPOBEpsieMbIX TpeOOBaHMN K pe3yJabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOTrpaMMbl CPEIHETO 00IIEro 00pa3oBaHUs U SJIEMEHTOB
CoJiepKaHus IO OUOJIOTUH.

[TosicHuTeNbHAS 3aMKCKa OTpaKaeT OOIIUe IENW W 3aJa4d M3y4eHUs OWOJIOTHH,
XapaKTePUCTHKY TICUXOJOTUYCCKUX TMPEANOChUIOK K €€ H3YYCHHIO O0ydJaroluMUcH,
MECTO B CTPYKType Y4eOHOTO IIaHa, a TaKKe MOAXOJbl K OTOOpY COAEp KaHHS,
K OTIPEJICIICHHUIO TJIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanue OOydeHHUS PACKPBIBAET  COJEpXKATENbHbIE JIUHUU, KOTOpbIE
MpeiaraloTcs Jisi 00s3aTeIbHOTO M3YyYEHHUS B KaXJIOM KJIacC€ Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[TnanupyemMble pe3yabTaThl OCBOCHHS TMPOTPAMMBI 1O OWOJOTHH BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOyUYeHUsS Ha YPOBHE
cpemHero o0mero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTIXKEHHS O0ydaromerocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mOporpaMMmbl TIO OHOJOTUM  TEOPETUYECKYIO  OCHOBY
JUTSL OTIpECIICHHsI TIOJIX0JI0B K (OPMHPOBAHUIO COJEPKaHUS YYeOHOTO mpeameTa
«buonorusy COCTaBWIJIN: KOHIENTYAJIbHBIE MOJIOKECHUA dI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, ColepKaHusl, pe3yIbTaTOB 00ydeHUsI U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJIOXKCHHS 00 OONIMX IEIAX W MPUHITUIIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO 00IIero oOpa3oBaHHUS
B Poccuiickoit denepaninu, a Takke MOJOKEHUS O crieliduke OUOIOTHH, €€ 3HAUCHUU
B TIO3HAHUU JKUBOW TIPUPOJIBI H 00ECIICUSHUH CYIIICCTBOBAHUS Y€JIOBEYECKOTO OOIICCTRA.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSIM OIPECICHBl OCHOBHBIC (DYHKITUH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo OWONOTHHU Jae€T MpEACTaBICHUE O Iemsux, 00 oOlmiel crpaTeruu
oOy4YeHHS, BOCIIUTAHUS W Pa3BUTHS OOYYArONIUXCS CPEICTBAMHM Y4eOHOTO TpeaMeTa
«buonorusy, ompenenseT o0s3aTeNIbHOE MPEIMETHOE COJEpP)KaHHE, €ro CTPYKTYpY,
pacmpenesieHre 1Mo pasjiesiaM U TeMaM, PEKOMEHIYEeMYIO TTOCIIeIOBATEIbHOCTh N3YUCHUS
y4eOHOT0 MaTepHuaia ¢ y9eTOM MEKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKH
00pa3oBaTeNBLHOTO TPOIIecca, BO3PACTHRIX 0COOEHHOCTEH 00yUYarOImMXCs.

B mporpamme mo OMONIOTHMH TaK)Ke YUWUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METampeIMETHBIM M  MPEAMETHBIM  pe3yiabTaTam  OOydeHUus
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B (popMUpOBaHMM OCHOBHBIX BUJIOB y4€OHO-TIO3HABATENIHLHON AEATEIBHOCTH/YUEOHBIX
JACUCTBHI 00YJarOIIUXCS IO OCBOSHUIO COJIEPKaHUsl OMOJIOTHYECKOro 00pa3oBaHuUsl.

B nporpamme mo Ouosormm (10-11 xmaccel, 0a30BBIE YpPOBEHB) peaTn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YeHUM Ouosioruu, Onaromaps uyeMy B HeH
MIPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3J0POBOM 00pa3e *KU3HU U OEPEKHBIM
OTHOIIIEHHEM K OKpyKawmeid mnpupoanoi cpene. [losromy Hapsay ¢ u3ydeHHEM
001IeOMOIOTUYECKUX TEOPHUH, a TakKe 3HAHUU O CTPOCHHUM >KMBBIX CHCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX TMPOTEKAIOMMX B HHUX TIPOIECCOB B TIPOrpaMMe
10 OMOJIOTUH YJIeTIEHO BHUMAHUE UCIIOJIb30BAHUIO MOYUYEHHBIX 3HAHUM B ITOBCEIHEBHOM
KU3HU TS PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YUCe: MPOGUIaKTUKN HACIIECTBEHHBIX
3a00JIeBaHUN YEIOBEKa, MEAMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUA, OOOCHOBAHUS
HKOJIOTMYECKU IL€JIeCO00Pa3sHOro IMOBEACHUS B OKpYXKAloUledl NpUpOAHON cpene,
aHanmM3a BIMSHUS  XO3SAWCTBEHHOW JICATEIIBHOCTH  YEJIOBEKa HAa  COCTOSHHUC
MPUPOIHBIX W WCKYCCTBEHHBIX OKOCHCTEM. YCWJICHHEC BHUMAHHUS K TPHUKIATHON
HaIpaBJIECHHOCTH y4e€OHOro mpenmera «bHONOorus» MPOJAUKTOBAHO HEOOXOJIUMOCTHIO
oOecrieueHns YCIOBUW Ui PEIICHWUS OJHONW W3 aKTyallbHBIX 3a/lad IIKOJHHOTO
OnoJoruYecKoro 00pa3oBaHus, KOTopas mpeanoiaraet GopMupoBaHue y 00ydaromuxcs
CIIOCOOHOCTH  aJanTUPOBAThCS K M3MEHEHMSIM JIMHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

[Iporpamma 1m0 OWMONOTHU SBJISIETCS OPUEHTHPOM [JISi COCTaBJICHUS pPadOUMX
MporpamMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKHUTh CBOW BapHaHT IOCIICIOBATECIHLHOCTH
M3YYEHUSI U CTPYKTYphl Yy4eOHOrOo MaTrepuaya, CBOE BHJCHHE MyTeil (opmupoBaHus
y oOyuatomuxcsi 10—11 xjaccoB mpeaMeTHBIX 3HAHWUN, YMEHHUHM U CIOCOOOB y4eOHOMU
JEATETBPHOCTH, a TaKKe€ METOJMYECKHX PeIIeHWH 3amad BOCIUTAHWUS W Pa3BUTHS
cpenctBamu yuebHoro npeameta «buomorus».

buonorust Ha ypoBHE cpemHero o0Iero oopa3oBaHUs 3aHUMAET BaXXHOE MECTO.
OH obGecrieurBaeT HOPMUPOBAHKE Y 00YUAIOIIUXCS MIPEACTABICHUN O HAYYHON KapTUHE
MHpa, pacmmpser U o0000IaeT 3HaHUS O KUBOW MPUPOJE, €€ OTIHMUYUTEITHHBIX
MIpU3HAaKaX — YPOBHEBOW OPTaHM3AIlMU M IBOJIIOIIMH, CO3JACT YCIOBUS JIS: TTO3HAHUS
3aKOHOB >KHBOW TpUpobl, HopMUpoBaHUsS (YHKIIMOHATHHOW TPaMOTHOCTH, HABBIKOB
3I0pPOBOTO M 0€30IMacHOro o0pasa >KU3HHU, YKOJOTUUYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOIICHUS K KUBOW IIPUPOC M YEITOBEKY.

Bonpimoe 3HavueHwe OWMOJOTHS HMMEET TaKXKe [JI PEIICHUS BOCIHUTATEIBHBIX
Y Pa3BUBAIOIIMX 33/1a4 CPEIHEro 00I1Iero o0pa3oBaHus, COIUATN3AIMU O0yJarOIIUXCS.
N3yuyenune Ononorum obecreunBacT yCcJIOBUS i (OPMHUPOBAHUS MHTEILIEKTYATbHBIX,
KOMMYHUKAITMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, J3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpaIlid OHOJIOTMUECKMX 3HAHWUU C TPEICTABICHUSIMH W3 JIPYTHX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PHU3UKHA, XUMUU U reorpaduu. HazpanHbie
MOJIOKEHUS] O TMpeJHa3HAYeHUH y4yeOHoro npeamera «buoorus COCTaBUIM OCHOBY
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JUIsL  OTpENENeHUs] TMOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHMIO €r0 COJEp KaHMS,
MPEJICTaBICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYULIECTBJIEH C MO3ULUHI KyJIbTYPOCOOOPAa3HOr0O MOJIX0/]1a, B COOTBETCTBUU C KOTOPHIM
oOyyaroniyecsi AODKHBI OCBOMTH 3HAHWUS M YMEHHUA, 3HAUYMMbIE M1 (POPMUPOBAHUS
oO1Iel KylbTYphl, ONPENEISIONINE MMOBEICHNE YEIOBEKa B OKPYKAKOUIEH HTPUPOAHOU
cpene, BOCTpEOOBaHHBIE B IIOBCEJHEBHOW JKU3HU U NPAKTUYECKON AESATENBHOCTH.
Ocoboe MecTo B 3TOIl CUCTEME 3HAHW 3aHUMAIOT AJIEMEHTBI COAEpPKaHUs, KOTOPbIE
CIIy>)KaT OCHOBOM it (JOPMHUPOBAHUS TPEACTABICHUI O COBPEMEHHOH E€CTECTBEHHO-
HAay4YHOM KapTUHE MHpPA U LIEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CHOCOOCTBYIOIIMX
ryMaHU3aluy OMOJIOTHYECKOro 00pa3oBaHMUsL.

CTpyKTypHUpOBaHUE COAECPKaHUA YYEOHOr0 MaTepralia B IporpaMme o OMoJoruu
OCYUIECTBJIEHO C YYETOM HPHOPUTETHOTO 3HAYEHUSI 3HAHMM 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TMPUPOJBI, O €€ YPOBHEBOW OpraHU3allid U SBOJIOLHUU.
B cooTBercTBHM C 3TUM B CTPYKType y4yeOHOro mnpenmera «bHonorus» BblAEIIEHbI
CleyIolue coJepKarenbHble JuHuUU: «buosorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Knetka kak Ouosiornueckas cucteMay», «OpraHu3M Kak OHOJOrmyeckas
cucteMa», «CucreMa U MHOroo0Opa3ue OpPraHUYEeCKOro MHpay», «IBOJIOLUUS KUBOU
NPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp nzyuenus: yueoHoro npenmMera «bronorus» Ha 0a30BOM ypOBHE — OBJIaJCHHUE
OOy4aronIMMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHu3aliu KUBBIX
CUCTEM pa3HOr0 paHra W NPHUOOpPETEeHHE YMEHUM MCIOJb30BaTh OSTU 3HAHMUS
JUIsl TPAMOTHBIX JCHCTBUM B OTHOIIEHHMH OOBEKTOB >KMBOW MPUPOILI M PELICHUS
Pa3IMYHBIX )KM3HEHHBIX MTPOOJIEM.

Hoctuxenune LEIH U3Y4YCHUS y4eOHOro npeaMera «buonorus»
Ha 0a30BOM YpOBHE 00€CIIEUUBAETCA PEUICHUEM CIICTYIONINX 3a/1au:

OCBOEHME 00YYarOUUMUCS CUCTEMbI 3HAaHUN O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX,  3aKOHOMEpPHOCTSIX, THUMNOTe3aX, MpaBWiax,  CIyXalluX  OCHOBOM
1st GOpMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAAX
Hay4HOI'O IO3HAHUS, CTPOEHUHU, MHOTOOOPa3uu U OCOOEHHOCTSIX )KMBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3allid, BBIJAIOIIMXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUIX
B OMOJIOTHH;

dopmupoBanue y  oOydarouuxcsi — IO3HABATENbHBIX,  HHTEIUICKTYaJbHbBIX
Y TBOPYECKHUX CIIOCOOHOCTEN B IpOLIecCe aHANIM3a JaHHBIX O IMMyTAX Pa3BUTHs B OMOJIOTUU
HAy4YHbIX B3IJISI0B, €W U MOJAXOJOB K M3YyYEHHUIO >KMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOydYaromuxcsa o0uel KyabTypbl, (DYHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHN OOBSACHATh M OLICHUBATh SIBJICHUS OKPYKAIOUIEr0 MHUpa KUBOU
MPUPOIbI HA OCHOBAHUM 3HAHUI U OMbBITA, TIOJYYEHHBIX MPU U3YYEHUU OMOJIOTUY;

dbopMupoBaHue y  OOyYalolMXCS yYMEHUM  WJUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKUX 3HAHUA B TPAKTUYECKON JEATETbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;
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BOCITUTAHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAaHHUS YEIIOBEKOM IKHUBOM
IPUPOIBI, HECOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJTIOICHUS THUECKUX HOPM
MIPU MIPOBEJCHNUU OMOJOTUYECKUX UCCIIEI0BAHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYCCKUX 3HAHWW JUIS TIOBBINICHUS  YPOBHS
9KOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMCHCHUE TPUOOPETCHHBIX 3HAHWH M yMCHUH B IIOBCEIHCBHON JKH3HU
JUTSI OTICHKU TIOCTICJICTBUI CBOEH JEATEIHPHOCTH IO OTHOIICHUIO K OKpPYKAIOIIEH cpere,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHE U COOJIOZICHHE Mep MNPO(PUIAKTUKU
3a00J1eBaHU.

B cucreme cpemHero oOmero oOpasoBaHus — «buojorus», um3ydaemas
Ha 0a30BOM ypOBHE, ABIIICTCS 00s13aTEIBHBIM YI€OHBIM IMTPEAMETOM, BXOISAIIAM B COCTaB
npeaMeTHor obactu « EcTrecTBEeHHO-HAayYHBIC MPEIMETHIY.

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs Ouonoruu, — 68 dacos:
B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COIEPKXAHUE OBYYEHMUA

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

buonorust kak Hayka. CBs3p OHOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMHU
U IpyTUMH €CTECTBEHHBIMU HayKaMu, Qpuiiocoueit, STUKON, 3CTETUKOMN U nipaBoM. Poib
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM HaydHOM KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.

Metonpl MO3HAHMS KUBOM NpUPOAbI (HAOIIOEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukalys, MoJIeIMpOBaHe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jlemoucmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOW TPUPOIBDY.

Jlabopamopnuie u npakmuueckue padoomol:
[Ipaktuueckas padorta Ne 1. «/cnosnb30BaHne pazauuHbIX METOJ0B PHU U3YYECHHUH
OMOJOTrMYECKUX OOBEKTOB.

Tema 2. J)KuBble CHCTEMBI U HX OPraHU3aIUsI

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus: Ouosnoruu. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucTeM U WX pa3zHooOpazue. YPOBHHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIPHBINA, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHbBIM, MOIYJIAIMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKHU ), OnOChEepHBIA.

Jlemoucmpauuu:

Tabauywt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpraHHU3AIMH KUBOM
TIPHPOJIBD».

Obopyodosanue: Mmoaenb Mmojiekyibl JJHK.

Tema 3. XuMnuyeckuii cOCTaB M CTPOEHHE KIETKHU

XUMHAYECKUM COCTaB KIETKH. XUMHYECKHE DJIEMEHTBhI: MAKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIIECTBRA.

DyHKIIUKA BOABI U MUHEPAIIbHBIX BEIIECTB B KJeTke. [loep:;kanne oCMOTHUYECKOTO
Oananca.

benku. CoctaB M crpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEPBI OEJIKOB.
He3zameHumble ¥ 3aMeHUMBbIE aMUHOKUCIIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OE€TTKOBOW MOJIEKYJNbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMu OEIKOB.

®depMeHTHl — Ouosornueckue kKaranuzatopbl. CtpoeHue (pepmeHTa: aKTUBHBIN
HEeHTp, cyOocTpatHas cneuuduunoctb. Kodepmentsl. Butamunbsl. Otanuns GepmMeHTOB
OT HEOPTaHWYECKUX KaTaJu3aTOPOB.
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VYrneBoapl: MOHOcaxapuibl (TJIIOKo3a, prubo3a M Je30KcHpru003a), Jucaxapuibl
(caxapo3a, JaKkTo3a) W moaucaxapuibl  (Kpaxmall, TJMKOT€H, IEeJUII0JI03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlumu et Tpurmunepuabl, Gochonunuabl, crepouasl. ['unapodunsHo-ruapoPoOHbIE
cBoiictBa. buonormueckne QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB
Y JJUIIMJ0B KaK HCTOYHUKOB YHEPTHH.

Hyxkneunossie kucnotel: JJHK nu PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢(ynkiuun JIHK. Crpoenne u ¢ynkmuum PHK. Buast PHK.
AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o kieTke. Knerodynas Teopusi — npumep B3aMMOJECUCTBUS UIEH
U (GaKTOB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak nenoctHas >kuBasg cuctema. OOluMe NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekyiasl JIHK kak reHeruueckuil anmapar, cucTeMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapuOTHUYECKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kiaeTku. Kiierounas creHka 6akrepuil. CTpoeHHE 3yKapHUOTUUECKON
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KIETOYHAas CTEHKA, TIJIUMKOKAJINKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpaHna, ee cBoiicTBa M (yHkuuu. Llurornazma
u ee opraHouasl. OnHoMeMOpaHHble opraHouzbl kinetku: OIIC, anmapar ['onbmxw,
IM30COMBbI.  [lomyaBTOHOMHBIE  OpPraHOMABI KIJIETKH: MHUTOXOHJAPHUH, ILJIACTHJBIL.
[Tpoucxoxaenre MUTOXOHAPUM U TacTul. Bunel mnactua. HememOpanHbie OpraHou bl
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LEHTPUOJM, PECHUYKH, XIYTUKU. DyHKIUU
OpPraHOMJOB KJIETKU. BKiroueHus.

SAnpo — perynsaTtopHblii HEeHTp kieTkd. CTpoeHue siapa: saepHas o00J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K.M. bap.

Jluaepammer: «PacnipeneneHne XUMHUYECKUX AJIEMEHTOB B HEKMBOW TMPUPOIL,
«Pacripenenenne XUMUYECKHUX JIEMEHTOB B )KUBOU MPUPOJIC».

Tabnuyvr u cxemwr: «llepmonmueckass TabMWIIAa XUMHUYCCKHX DJIEMCHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexysst ATDy,
«CTpoeHne HyKapuOTHYECKOU KIETKW», «CTpoeHHe >XKMBOTHOM KieTku», «CTpoeHue
pacTUTEIbHOU KIETKH», «CTpOeHHE MPOKAPHOTUYECKOW KIETKH», «CTpoeHHe sapa
KJICTKN, «YTICBOABDY, «JIUTIHIBIY.

Obopyoosanue.: CBETOBOM  MHKPOCKOIN, OOOpyJOBaHUE [JIi MPOBEICHUS
HAOMIOJICHUM, W3MEpPEHUN, JKCIEPUMEHTOB, MHUKpOIpEnapaTbl  PacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.
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Jlabopamopnvie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTadasbl)y.

JlabopatopHas padota Ne 2. «M3ydeHue CTpoeHHS KJICTOK PaCTEHUH, KUBOTHBIX
1 OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OIHUCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemiecTB, WM MeTabOoMM3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH)
U JUCCUMWIALIMS (PHEpreTuueckuid oOMeH) — JBE CTOPOHBI €AUHOTO TIpoliecca
Merabosm3ma. Poip 3aKOHOB COXpaHEHMS BEUIECTB M SHEPrMM B IOHUMAaHUU
MeTabonu3ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Ponb depmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi u TemMHoBasi ¢asbl (oTocuHte3a. Peaknuu porocuHTesa.
OddextuBHOCTH (poTOCHHTE3a. 3HaueHHE (HOTOCUHTE3A JJIs J)KU3HU Ha 3emiie. Biausinue
yclaoBuM cpeapl Ha (HOTOCMHTE3 M CIOCOOBI TMOBBIIIEHUS €Tr0 MPOJYKTUBHOCTH
y KyJIbTYpHBIX PACTECHUH.

XeMocHuHTE3. XeMOCUHTE3UPYIOIINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emiIe.

OHepreTuueckuii oOMeH B KieTke. PaciiersieHne BelIEeCTB, BbIJEICHHUE
U aKKyMYJIUPDOBAaHUE 3HEPIHMHU B KIETKE. DTalbl SHEPreTUYecKoro oomena. I'nmukonus.
bpoxenne u ero Buabl. KHCIOpOJAHOE OKHCIECHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunmpoBanne. IPHEeKTUBHOCTh IHEPTETUUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. I'enernueckas uabopmarus u JJHK. Peanuzanus
reHeTH4ecKko uH(opManmu B KJIETKe. [eHeTHYecKWii KOJ ¥ €ero CBOMCTBA.
Tpanckpuniust — matpuubii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
Tpancisuu. KonupoBanue aMuHoOKHUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie ¢Gopmbl XKH3HU — BUPYCHl. VICTOpusSi OTKpBITHUS BUPYCOB
(I.H1. WanoBckuii). OCOOEHHOCTH CTPOCHHMSI U IKU3HEHHBIM LHUKI BHPYCOB.
bakrepnodaru. bonesnu pacteHuil, KMBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedurmura uemoBeka (BUY) — BoszOymurens CIIWJla. OO6partnas
TPaHCKPUIIUs, peBepTa3a U uHTerpasa. [Ipoduiiaktuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. Usanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvi: «Tumbl mmTaHusy, «Merabomsmy, «MHTOXOHAPHUSY,
«JHepreTuueckuii  oOMen», «Xiopomiact»y, «®Porocunredy, «Crpoenue JIHK»,
«Ctpoenue u (QyHKIMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyco», «bakrepuodarun», «CtpoeHue u >xu3HeHHbIM 1wk Bupyca CII]/la,
Oakrepuodaray, «Pemmxkarus JTHK.
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Obopyoosanue: wmoaenu-aniummkanuu «Yasoenne JHK wu Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHue KIeTkun», Mojaenb cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPraHM3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN MUK Ki1eTKu. MHTepdasa u mutos. IIponeccsl,
nporekatone B uHTepdaze. Permkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIN U TarjIOUIHBINA
XpOMOCOMHBIE HAOOphl. XpomaTuabl. LlUTOIOrMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIWBHUIYaJbHOTO Pa3BUTHSI OPraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, mpoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOJIOrn4ecKnuil CMBICII MHUTO3A.

[IporpamMmmupyemasi TuOenb KJIETKU — alloITo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: O€clojoe W TMojoBoe. Buasl Oecrnosnoro
pPa3MHOXEHUS: JEJICHHE HaJABOE, IIOYKOBAaHHE OJHO- M  MHOIOKJIETOYHBIX,
CHOpOOOpa3OBaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAHHE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEICKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum Meioza. Ilponeccel, mnpoucxondimue Ha CTaausIX MeHosa.
[ToBenenne xpomocoMm B Mmernose. Kpoccunroep. bruonornyeckuii CMbICI U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiecc 00pa3oBaHUs MOJOBBIX KJIETOK y JKMBOTHBIX. [lojoBbie
’KeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHME M Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaro3oul, SMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
SMUEKIETOK U criepMarto3onoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(aMOpuorenes3). OTanbl AMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX IKUBOTHBIX:
npobOyenue, racTpyisuus, opraHorene3. IloctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHA: TPSIMOE, HEMpsIMOe (JIMYMHOYHOE). BnusHue cpensb
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOICTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHHUSA: CTPOCHHUE CEMEHH,
CTaJUU Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHM3MOBY», «JIBoiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pAacTeHUM», «BereratTuBHOE pa3MHOXKEHUE PACTCHUIN,
«/Jlenenue kieTku 6akTepuit», «CTpoeHne MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii ukny, «Pemukanus [JHK», «Mutosy, «Meio3y», «IlIpsiMmoe u HenpsiMoe
pa3BuThe», «l'amMeToreHe3 y MIICKOMMUTAIOMMX W dYeloBekay, «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOIIETOY, <«SlilekneTka MIleKonuraromero», «KapuokuHes B KieTKax
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KOpelllka JyKa», MarHuTHas Mojeib-aniumkanus «J/lenenue xietku», moxaens JJHK,
MojieNTb MeTadazHoil XPOMOCOMBI.

Jlabopamopnuvie u npakmuyeckue pabomol:

Jlabopatopnast padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTIpETapaTax».

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieicTBeHHOCTH U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi paszButvs reHetuku. Posb nuromoruum
¥ SMOPHOJIOTMH B CTAHOBJICHUU T€HETHKU. BKi1agi pocCUCKUX U 3apyOeKHBIX YUEHBIX
B pPa3BUTHE T'€HETUKU. MeETONbl T€HETUKHU (TMOPUIOJOTUUYECKUM, [TUTOI€HETUYECKUH,
MOJIEKYJIIpHO-TeHEeTHYeCKHUii). OCHOBHBIE T'€HETHYECKHME TOHATHS. [ eHeTuyeckas
CHUMBOJIMKA, UCIIOJIb3yEMast B CXEMaX CKPEIUBAHUN.

3aKOHOMEpPHOCTH HACJIEIOBAHUS TPU3HAKOB, YyCTaHOBIEHHble [. Mennenem.
MoHorubpuiHoe CKpelrMBaHue. 3aKOH €AMHO00pa3usi ruOpUIOB MEPBOTO MOKOJICHHUS.
[IpaBrno JOMMHMPOBaHUA. 3aKOH PACILEIIEHUS PU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JurnbpuaHoe cKpemMBaHHe. 3aKOH HE3aBHCHMOIO HAclI€ZOBAHUS IMPHU3HAKOB.
[luToreHeTHYEeCKME  OCHOBBI ~ JAUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UPYIOIIEEe
CKpemuBaHue. lcronb30BaHME aHAIM3HMPYIOWIETO CKPELIIMBAHUSA IS ONPENCICHUS
reHOTHUIa 0COOu.

CuermsieHHOe HacienoBaHue mnpuzHakoB. Pabora T. Moprana mo cuenjeHHOMY
HACJIEIOBAaHUIO T'€HOB. HapylieHue CuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOPHSI HACIIEICTBEHHOCTH. | eHeTHUeCKNE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue mojia. AYyTOCOMbI W TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHble opranu3mel. HacienoBanue nmpu3HaKkos,
CLEIICHHBIX C TIOJIOM.

N3meHunBoOCTh. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HacyeAcTBeHHast. Poib
Cpelbl B HEHACJIEJICTBEHHONM HW3MEHYMBOCTH. XAapaKTEPUCTHUKA MOAUPUKALMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psii W BapuauuMoHHas KpuBas. Hopma peakiuun
npu3Haka. KonuyecTBEHHbIE M KAYECTBEHHBIE TPU3HAKU U MX HOpMa peakiuu. CBoiCTBa
MOAU(PUKALIMOHHON U3MEHUHUBOCTH.

HacnencrBenHasi, WM TEHOTUNHWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyrtanonHasi u3MeH4YuMBOCTh. Kinaccudukaiuss MyTaiuili: T€HHble, XPOMOCOMHBIE,
reHoMHble. Yacrota W mpuuuMHBl MyTanuid. MyTtareHHbsle  (QakTophl. 3aKOH
TOMOJIOTUYECKUX PAMIOB B HACIIENCTBEHHOW n3MeHunBocTtu H.W. BaBuiosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJoruueckuil, OM3HEIOBbIN, IIMTOTEHETUYECKUNA, OMOXUMUYECKHI, MOJIEKYJISIPHO-
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TeHETUYECKUI. CoBpeMmeHHOE OTpeIeJICHUE IFeHOTHIIA: ITOJITHOT€HOMHOE
CEKBEHHpPOBAHHWE, T'E€HOTUIIMPOBaHKME, B TOM 4ucie ¢ mnomorisio III[P-ananu3za.
HacnencrBennnie 3a00JieBaHMs YeI0BEKa: T€HHBIC 00JIE3HN, O0JIE3HHU C HACJICACTBEHHOM
IPEAPACTIONIOKEHHOCThIO, XpOMOCOMHBIE OoJjie3HHu. CoMaTHuecKue W TeHepaTHBHBIC
myTaruu. CTBONOBBIE KIIETKH. [IpUHIUIIBI 370pOBOTO OOpa3a >KU3HU, AHUATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oose3Hell. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHME. 3HAYECHHNE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAICHUN U JICUCHUH
ICHETHYCCKUX 3a00JIeBaHNM YeJIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UeTBepuKoOB,
H.B. Tumodees-Pecosckuii, H.M. Bapuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH paCHICIJICHUS M €ro IMUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHue», «llutonmormdyeckue OCHOBBI AUTHUOPHIHOTO
CKpemuBaHuss», «Meno3», «B3aumoaeicTBUe alieNbHBIX T€HOBY», «l eHeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX W 4YeJIOBEKa», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH
HAaCJIEIOBAHHUS], CLICTUIEHHOTO C MOJOM», «KapHOoTUIBbI YenoBeKa U )KUBOTHBIX», «Bubl
U3MEHUYMBOCTH», «MonudukanuonHas HW3MEHYUBOCTh», «HacnenoBanue pesyc-
(dhaxTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopydosanue:  MoAenu-anIuIMKauu  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Henonmnoe  nmomuHupoBanue»,  «uruOpuaHoe  ckpemuBanue»,  «llepexpect
XpPOMOCOM», MHKPOCKOI W MHKporpenapar «Jpo3zodunay (Hopma, myTtanuud (oOpMbI
KPBUIbEB M OKPACKH Tela), repoapuii «["'opox moceBHOM».

Jlabopamopnwie u npakmuyeckue paoomol:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U JUTUOPUIHOTO CKPEIIMBAHUS Y APO030(HUIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy».

Jlaboparoprnas paborta Ne 6. «M3ydeHue MOAM(PUKAIMMOHHONW W3MEHUYMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOITpenaparax».

[Tpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAJIA3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U Mpolecc. 3apoKACHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3vs KyJIbTYPHBIX PAcTEHUH.
L{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMUu. MaccoBblii W MHAMBHUIYaTbHBIM OTOOPHI
B CEJICKIIMM PACTEHUM U KUBOTHBIX. OIlEHKa »JKCTepbepa. biIM3kopoacTBEHHOE
ckpeniuBanue — HHOpuauHT. Yucras nunus. CkpellBanre YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTaaneHHas
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rubpuauzanus u ee ycrnexu. VICKycCTBEeHHBI MyTareHe3 U MOJy4eHUEe MOJUIIIOUIOB.
JlocTuKeHUs CeNeKIMU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IpOU3BOJACTBA. | €HHASI MHKEHEPHUS. DTallbl CO3/JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. KierouHas uWHXeHepHs.
Krnerounsle KynbTypbl. MUKpPOKJIOHAIbHOE pa3MHOXeHUE pacTeHui. KioHupoBaHue
BBICOKOTIPOJAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  DKOJOTHYECKHUE
U aTrdeckue npoodsemsl. MO — reneTnuecku MOIU(GUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS U MHOTO00Pa3Hsl KYJIbTYPHBIX
pactenui», «llopoasl moOMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX PpPacCTCHHID,
«Otnanennas rudpuan3anus», «Padotel akagemrka M.®. BanoBay, «Ilomurionus,
«O0bekThl  OuoTexHoOJOrMM»,  «KierouHele  KyJabTypbl W KJIOHUPOBaHHE»,
«KoHCcTpynpoBanue 1 NepeHoC reHOB, XPOMOCOM).

Obopyoosanue.: MyJISKA TJIOJOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035MCTBEHHbBIE PACTEHUSI.

Jlabopamopnuie u npakmuueckue padoomol:

Okckypcusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEJIEKIMHU PACTEHUN M KUBOTHBIX
(Ha CEJEeKIMOHHYIO CTaHLHUIO, IJIEMEHHYIO0 (hepMy, COPTOUCIBITATENbHBIA Y4YaCTOK,
B TEIUIMYHOE XO35ICTBO, JIa0OpaTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KJIACC
1 yac B Henemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBosTroIMOHHASA OMOJIOTHSA

[Ipennocbuikn BO3HUKHOBEHHMS 3BOJIIOIIMOHHON TEOpHUU. DBOJIOIMOHHAS TEOPHS
U ee MecTo B Ouosioruu. BiusiHue 3BOJIIOLMOHHONW TEOpPUM HA pa3BUTHE OWOJIOTUHU
U IPYTUX HayK.

CeugerenscTBa  3BOJIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJIEHUSI BUJOB B  NAJICOHTOJIOTMYECKON  JIETOMHUCH, TMEpPEXOJHbIe  (POPMBI.
buoreorpaduyeckue: cxoncTBo u paznunune GayH u Gaop MaTepruKoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMUYECKHE:  T'OMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTed Yy BCeEX
OpPraHU3MOB.

OBomonuonHas teopust U. J{apsuna. [Ipeanochliky BOSHUKHOBEHUS JapBUHU3MA.
JIBIoKylMe CWJIbl SBOJIIOIMU  BUAOB 10 JlapBuHY (M30BITOUYHOE pPa3MHOXKEHUE
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMpeNeieHHass  U3MEHYMBOCThb,  OopbOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
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Cunrernueckas reopus 3osmonnu (CTD) u ee OCHOBHbBIE TIOJIOKEHUS.

Muxkpossomonus. [lonmynsanus kak equHUNA BUIA U 3BOJIIOLHH.

JIBroxymue cuibl (pakTophl) SBOTIONNN BUIOB B MPUPOIE. MyTaIlMOHHBINA MTPOIIECC
¥ KOMOMHATUBHAs U3MEHUYMBOCTh. [lomynsnnoHHbIe BOJIHBI U Apei( reHoB. M3onauus
U MUTPALIASL.

EctecTBenHbIit 0TOOP — HampaBisomui GpaxTop 3Boonnd. OopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3ysbTaT dBojouuu. IIpumepsl
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANOATANTALIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUI000PA30BAHMUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorusi.  PopMbl  3BONIONMU:  (puileTHYECKasl,  JIUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOIMIOLUN.

[IpoucxoxneHne OT HecNeNHAIU3UPOBaHHbIX TpenkoB. [Iporpeccupyromas
cnenuanu3auvsa. AJanTuBHAs paguarusl.

Jlemoucmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkens, @. Mromep, A.H. Cesep1ios.

Tabnuyer u cxemwl: «Pa3BuUTHE OPraHUYECKOTO MUpa Ha 3eMJie», «3apOJbIIIn
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOopMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHBIN 0TOOPY», «MHOr00Opasue copToB pacTteHuit», «MHOrooodpasue mopo
KUBOTHBIX», «llomymsuum», «MyTallMOHHAsE U3MEHUYMBOCTHY, «ApPOMOpP(dO3bI»,
«anoananranuny, «O0mas aereHepamnus», «J[Brwxyime cuibl sBoonuny, «Kapra-
cxema wMapmpyra nyremectBus Y. Jlapsuna», «bopbba 3a cyuiecTBOBaHHEY,
«IIpucmoco6IeHHOCTh OpTraHu3MOB), «I"eorpaduueckoe BHUJ1000pa30BaHUC,
«IKOJIOTUYECKOE BUA000pa30BaHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HaOOp
IJIOIOB U CeMsH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpaBICHUS HBONIONUNY», OOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MUCKOIIaeMbIX
KUBOTHBIX W pacTeHUi», Mozenb anmuukanus «llepekpect XpomMocom», BIIaKHbIE
npenapatbl  «Pa3BUTHE HaceKkoMOroy», «Pa3BUTHE JISTYHIKW», MHUKpOIpEnapar
«/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPHLTEEB U OKPACKH TEJIA).

Jlabopamopnuile u npakmuyeckue paoomol:

Jlaboparopras pabota Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTHIECKOMY
KPUTEPHION.

JlaboparopHas padora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHE )KU3HU Ha 3eMuie

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHUS JKW3HU Ha 3emiie: a0UOTreHe3 U MaHCIepMus. XUMUYECKas 3BOJIOLHS.
AOGUOTEeHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTATbHOE
NOJATBEPKIACHUE XHUMHUUYECKOW »HBoMONMU. HauvanbHble dTanbl  OHOJOTMYECKON
spomonmu.  I'mnoresa  PHK-mmpa.  ®opmupoBanne  MeMOpaHHBIX  CTPYKTYp
U BO3HUKHOBEHHE NPOTOKJIETKU. llepBbie kieTkn M ux 3Bomronus. dopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zgutne xu3Hm Ha 3emsie 1mo 3pam U nepuoaaM. Karapxen. Apxeiickas
U IpoTepo3orickas 3pbl. [laneo3oiickas spa u ee epruoabl: KEeMOPUHCKUHN, OPJOBUKCKUM,
CUJIypUMCKHN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030iicKast 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucThKa KIMMAaTa M TEOJOTHYECKHX IporeccoB. (OCHOBHBIE OTallbl
ABOJIFOLIMU PACTUTEBHOIO U AKUBOTHOTO MUpa. ApoMop(}O3bl y paCTEHHUI U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTraHU3MOB.

OBoyonysA 4YenoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npencTaBieHHN
O MPOMCXO0XKICHUH YeIOBEKA. MeTo bl n3yueHus anTpornorenesa. CXoAaCcTBa U pa3ivuans
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxymme cuibl ((pakTopel) aHTpororeHe3a. HacnencrBeHHas W3MEHYHBOCTH
U €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBINM 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmoxonsamuid, YenoBek HeaHIepTadbCKui, YelOBEK pa3yMHBIN.
Haxoaku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHA, 00JAacTh paclpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoH]IHAsA (eBpa3uiickasi),
HErpo-aBCTpaionHasl (IKBATOpHAJIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl NOPHUCHOCOOJICHHOCTH TMPEACTABUTENECH UYENOBEYECKUX pac K YCIOBUAM
cyuiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavyuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONHEYHON CHCTEMBI», «Pa3ButHe
opraHuyeckoro  mupa»,  «PacturenpHas — KieTtka», <«OKMBOTHas  KIETKay,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHME aHATOMUYECKUX YEPT CTPOCHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MaJIECOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/pesnenimme mogm», «/lpeBHume mogm», «llepBele  COBpEeMEHHBIE  THOIW»,
«YenoBeuyecKue pacoD».
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Obopyoosanue: mynsxu «lIpoucxoxaenue yeaoBekay (OIOCTBI aBCTpallONUTEKA,
NUTEKAHTPOIa, HEAHJEPTalblla, KPOMAHbOHIIA), CJIETKH WU U300paKeHUs: KaMEHHBIX
OpyIui  TEepBOOBITHOrO  4YeloBeKa  (KaMHHU-YOMNIEephl,  pyOmia,  ckpebia),
reoXpoHoJoruyeckas Ttabnuna, KoJulekiuus «PopMbl COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U PACTEHUI».

Jlabopamopnuie u npakmuyeckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUU
Y )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIM KpaeBeqUECKU My3€eil).

Tema 3. Opranu3mMbl U OKpY Kaloias cpeaa

OKOJIOTHsI KaK Hayka. 3aJadd M paslieibl JKOJIOTMH. MeTonbl 3KOJOTMYECKHUX
MCCJIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHusS OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/yIIHAs, IIOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okosornueckue  (aktopel.  Knaccudukanuss — 3KOJIOTMYECKHX  (PAKTOPOB:
abuoTHyeckre, OMOTUYECKHE U aHTPOIOTeHHbIe. JlelicTBUE HKOJIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBbI.

AbGuotnyeckue (QaxkTophl: CBET, TEMIepaTypa, BIAXHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHUYECKUX (pakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUIN: KOHKYPEHIUS,
XUIIHUYECTBO, CcUMOMO3 U ero Qopmel. Ilapasutusm, Koomepamusi, MyTyalau3M,
KOMMEHCAIU3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHne OWOTHMYECKMX B3aMMOJEHCTBMM  JJIsl  CYIIECTBOBAaHHS  OpPraHU3MOB
B [IPUPOJHBIX COOOUIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMyIsuuu. OCHOBHBIE MTOKA3aTENN MOIYJISLNU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, PUPOCT, MUTpaLus. JJnHaMuka
YUCJICHHOCTHU MOMYJISIUU U €€ PeryJIsLusl.

Jemoncmpavyuu:

Ilopmpempsi: A. I'ymbonpar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «lIpupomnsie 30HBI 3emim», «Cpenbl OOWTaHHS
opranusMoB», «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30puu-TyPenbkuy, «IluieBsie nemnm.

Jlabopamopnuie u npakmuyeckue paoomol:

Jlabopatopnass pab6ora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PAaCTCHUMN
13 Pa3HbIX MECT OOMTAHUS.

JlaGopatopnasi pabota Ne 4. «BnusHue cBera Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeyCa.
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[Ipaktuueckass padora Ne 2. «llomcyueT MIOTHOCTH TOMYJSUUN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooburecTBa ¥ 3K0JI0OTHYECKHE CHCTEMbI

CooOmiectBo opraHu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunpi-nomuHantel. CBs3u B OMOLIEHO3E.

Dkosoruyeckue cucteMsl (3kocuctemsl). [lonaTue 00 s3kocucTeMe U GUOreoIeHO3E.
DYHKITMOHAIBHBIC KOMIIOHEHTBI SKOCUCTEMBI: TTPOTYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BemiecTB v MOTOK YHEPTUU B IKocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU
skocucteMbl. [lumesbie nenu u cetu. OCHOBHBIE MOKa3aTeNu YKOCUCTEMBI: Onomacca,
OPOAYKIHS. OKOJOTMYECKHe TMUPaMHUAbl: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBoliCTBa DKOCUCTEM: YCTOMUHUBOCTh, CAMOpPETyJisilus, pa3BuTe. Cykiueccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMa XBOWHOTO
WJIM IIIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe u Xx0341iCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B.U. Bepuajackoro o ouocdepe. I'panutibl, coctaB u CTpyKTypa 0Mochephl.
XKuBoe BemectBo u ero (yHkmuu. OcobeHHocTH Ouocdepsl Kak TIII00ATBHON
sKOcHCTEeMBI. /[[uHamMHueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMHUYECKHE IIUKIIbI 2JIEMEHTOB (YIliepoja, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyecTtBOo B Ouocdepe 3emiid. AHTPONOTCHHBIE HU3MEHEHHS B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcamMu U UX UCTOJIb30BaHue. JlOCTHKEeHUsT OMOJIOTHH B OXpaHa MPUPOIBI.

Hemoncmpayuu:

Ilopmpemwvi: A.J1. Tencnu, B.H. Cykaues, B.U. Bepnaackuii.

Tabauyer u cxemwvr: «llumessie menmm», «buolEHO3: COCTaB W CTPYKTypay,
«IIpupogubie coobmiectBay, «llemu mnutaHus», «OKojOrMyYecKass MUPAMUIAY,
«buocepa u dyenoBek», «IKocHUCTEMa MIUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa
XBOWHOTO Jiecay, «buoneno3 BogoeMa», «ArponeHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUSI Ha MpPUPOAY», «BaxHenmme MCTOYHHUKHA 3arpsA3HEHUs BO3QyXa
U TPYHTOBBIX BOn», «llouBa — BakHeHmIas cocrapisitomias ouocdepbny, «DaKkTopbl
nerpananuu mouBy, «llapaukoBeii 3G dexT», «PaKTOpbl paTuOAKTUBHOIO 3arps3HEHUS
ouochepr», «Ob1mas cTtpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6rocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyroopor yriepona B 6uochepe», «KpyroBopot
a30Ta B PUPOIEL».
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Obopydosanue: Mojenb-anmiukanus «TunuyHaeie  OHOIEHO3B», repbapuit
«PacTtutenbHble cooOuiecTBa», Koyekuun «buonenos», «Bpeautenu BakHEUIINX
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMA PACTEHUN W >KHUBOTHBIX,
MPUHAJIEKAIME K Pa3sHbIM DKOJIOTMYECKUMM TpynnaMm OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsi OXpaHsIeMbIX BUJIOB PACTCHHM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
Oo0y4aromyMHUCsl  MPOrpaMM  CpelHero  odmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IipeaMeTa «buomorus»
BBIJICICHBI CJICAYIONMIUE COCTABIISIONIAE: OCO3HAHHWE OOYYaIOIMUMHUCS POCCUHCKON
rPaXJaHCKOM HMIAECHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CaMOCTOSITEIIBHOCTH
U CaMOOTpPEICTICHUI0, HATMYUE MOTUBALIUU K 00YUYEHHUIO OMOJIOTHH, LIeJICHAITPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTA Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U HUCTOPUYECKUX TPAAUIMN  pa3BUTHUS OHUOJOTMYECKOTO 3HAHUSA, TOTOBHOCTD
U CIIOCOOHOCTH O0YYaIOIIUXCSl PYKOBOJICTBOBATHLCS B CBOCH JEATEIHLHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO O00pa3oBaHMS,
HaJM4KME DKOJOTHUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHUS TIpeaMmera «bHOJOTHs)  TOCTUTAIOTCS
B CIMHCTBE Y4yeOHOM M  BOCHHUTATENBHOM  JEATEIBHOCTH B  COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUNCKUMHU COLUOKYJIbTYPHBIMH, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPHUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIO3HAHWS,  CaMOBOCIHMTaHUS
1 CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEW MO3WLHMH JUYHOCTH, NATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBONOPSAAKY, YEJIOBEKY TPyJa WU CTapLIEeMy IOKOJICHUIO, B3aUMHOIO
YBaXEHUs, OEpPEKHOTO OTHONIICHHWS] K KYyJIbTYPHOMY HACIEIUI0O W TPaaUIUAM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorn ®@enepainuu, OpUpPOAEC U OKPYNKaAOUIEH
cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUSI Y4eOHOro mpeamera «bUONOTHS) JTOTKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIONTUX TPAUIIHOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpEeHHEe >KWU3HEHHOIO OIbITa W ONbITa
NEATEeIbHOCTH B TMPOLIECCE pEAM3allMd OCHOBHBIX HAIPABICHHN BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW TO3MIIMUA OOYyYaromIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIEeCTBa;

OCO3HAaHHME CBOUX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA
¥ [IPABOTIOPSI/IKA,;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBbHOCTU NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHMIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
Y COLMAIIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
[IO3HABATEIbHBIX U MCCIEIOBATEIbCKUX 3a1a4, YBAXKUTECIBHOEC OTHOLICHUE K MHEHUIO
OIIIIOHEHTOB IIPHU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON TIpaKJaHCKOM WJIEHTUYHOCTH, MaTPUOTU3MA,
YBOXEHHSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tmiepen PomuHo#, ropaoctu
3a CBOM Kpad, cBOO PoauHy, CBOW S3BIK M KYJbTYpPY, IPOLIIOE M HACTOSLIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIECAUIO M TAMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTH OIIEHWBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMONOTHH, TTOHUMAHKWE 3HAYCHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa M COBPEMEHHOIO 00IIECTBa;

uaerHas yOeXJAeHHOCTh, TOTOBHOCTh K cCiyxkeHutro OTE4ecTBYy U €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS;

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUs,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUNBOTO OYAYIIIETO;

OTBETCTBCHHOE OTHOIICHHUE K CBOMM POJMTENISAM, CO3JIaHHWI0 CEMbH HA OCHOBE
OCO3HAHHOI'O MPUHATHS LUEHHOCTENM CEMEWHOM KU3HU B COOTBETCTBUM C TPAIULMSIMU
HaponoB Poccuu;

4) 3CTETHYECKOr0 BOCIIMTAHUS:

SCTETHMYECKOE OTHOIIEHWE K MHPY, BKIHOUYash OCTETHKY ObITa, HAy4YHOI'O
U TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOIMOHAILHOTO BO3AECHCTBHS KUBOM NPUPOALI M €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE IIPOSIBIISTH
Ka4eCTBa TBOPYECKOM JINIHOCTH;

20



denepanbhas paboyast nmporpamma | buonorus. 10-11 kiaccel (0a30BbIN YpPOBEHB)

5) ¢pu3HUecKoro BOCIUTAHUA:

MOHMMaHUE W peau3als 370pOBOro M 0e30macHOro obpasa sKU3HHU (310pOBOE
NUTaHWe, COOJIIOJICHHE TMTHEHHUYECKUX IMPaBHI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHI M OT/AbIXa, pEryysapHas GU3nUecKas aKTUBHOCTD), OEPEIKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (U3MYECKOMY M IICHXHYECKOMY
37I0pPOBBIO;

MOHUMaHKE [EHHOCTH MPABUJI MHIAMBHIYaIbHOTO U KOJUIEKTHBHOIO 0€30I1aCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIMX 3I0POBBIO U JKU3HH JIFOICH;

OCO3HAaHUE TIOCJIEACTBUI W HEMPHUATHE BPEAHBIX MPUBBIYCK (YIOTpeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPya0BOI0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIPABIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUTAHUPOBATb M CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP OyaylIeil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUN
BCEM KHU3HU,

7) 3K0JIOrHYEeCKOr0 BOCITUTAHMA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIICHUE  YPOBHS  DKOJIOTHYCCKOM  KYJIBTYPhl: NPUOOPETECHHUE  OIbITA
TUIAHUPOBAHMS MOCTYIKOB M OLIEHKA WX BO3MOXKHBIX MOCJEICTBUM JUISI OKPYXKAIOIIECH
cpenpl;

OCO3HAaHHME TJIOOATBHOTO XapakTepa OJKOJOTHMUECKHUX TMpodsieM U MyTew ux
pELICHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TMPU WU3YyYEHWH OUOJOTHH 3HAHUS
Y YMEHUS MPHU PEIICHUU TPOOJIeM, CBSI3aHHBIX C PAllMOHAJIBHBIM MPUPOIO0TIOIBE30BaHUEM
(coOmoieHUe TMpaBWwI TOBEJACHUST B TNPUPOJIC, HAMPABICHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpene, yMEHHE TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJOTHYECKUE TIOCICICTBUS
NPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYME PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKOW KYJIbTYPHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSA
MMHU B I[I03HAaBaTEJIbHOW, KOMMYHUKAaTUBHOM M COLMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IIPAKTUYECKOU IEATEIBLHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUANOre KYyJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJlCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE cTIenn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B (POPMHUPOBAHUH
pPallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUHM LEJIOCTHOTO IMPEJACTABJICHUS
00 OKpY’KalollleM MHUpPE Kak O €IMHCTBE MPUPOJIbI, UeTIOBEKAa U 00IIEeCTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEUIEHHH NpOoOJIEM COXpPAaHEHUS MNPUPOJIHOIO
paBHOBECHS],

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM JJIi COBPEMEHHOW LMBHIIM3ALINH:
o0OecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMILMHBI, CO3[JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PecypcHble MPOOJEMBbl Pa3BUTUSL YEIIOBEUYECTBA,
MOMCKa MyTeW BBIXOJA W3 IIOOAIBHBIX SKOJOTMYECKHX MpoOJieM M 00ecrnedeHHUs
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAlMOHAIIBHOMY HCIOJIb30BAaHUIO INPUPOJIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJTYYEHHH OMOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIILICHUS
o01Iel KyJIbTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATILHOM I'PaMOTHOCTH 00y4aroIuxcsi, GOpMUPYEMOI IIPU U3YyUEHUH OHOJIOTHH;
NOHUMAaHUE CYIIHOCTH METOJOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIM3a U OObSICHEHUS SIBJICHUI
OKpYXarollero Mupa W IPOUCXONAIIMX B HEM HW3MEHEHUH, YMEHHUE JellaTh
00OCHOBaHHbIE 3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIIMXCS JIaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITEIBHO UCIIOJIb30BATh OMOIOIMUECKHUE 3HAHUS [Tl PEILICHUS
Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaLIMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHMUIO,
K aKTUBHOMY IIOJTyYEHHUIO HOBBIX 3HAHUN 10 OMOJIOTHMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B nponecce gocTtukeHHsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS OOYYarOIIUMUCS
MIPOTPAMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO O0Iero 00pa3oBaHUs Y O0YJArOIINXCS
COBEPUICHCTBYETCS] SMOLIMOHAIBHBIN UHTEIIEKT, PeAnoaraoumi copMiupoBaHHOCTS:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOM AYMOIIMOHAIILHOM cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3@ CBOE€ MOBEICHUE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlMH, BKIIOYAIONIEH CTPEMJICEHUE K JIOCTHKEHUIO LIEJIH
U yCHEeXy, ONTUMU3M, WHHUIMATUBHOCTh, YMEHHE JI€MCTBOBaTh, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIIOYAIOMIEH CIOCOOHOCTH ITOHMMATh SMOIIMOHAJILHOE COCTOSHUE
JIPYTUX, VYYUTBIBAaTH €ro TMpPU OCYIIECTBICHUM KOMMYHHKAIIMHM, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIISTH UHTEPEC U pa3peiiaTb KOH(IUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHUA YydeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HauMMble Ui  (OPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOMIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIlEHAayuYHble MOHATHS, OTpa)Karolue
L[EJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOAOB IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SIBJICHHUE, MPOLECC, CUCTEMA, HAYUYHBIH
¢dakT, NOpPUHLHKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJII0ICHUE, U3MEPEHUE, FIKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIE YUEOHbIE EHCTBUS

(mo3HaBaTeNIbHBIE, KOMMYHUKATHUBHBIE, PEryJISITUBHEIC), o0ecreurBaroIme
dbopmupoBanre (GYHKIUOHATIBHOM TPAMOTHOCTH M COIMAIBHOM KOMIIETEHIIUU
oOyyarommxcs, CIIOCOOHOCTH 00yUaroIIMXCcst HCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIC, MHPOBO33PCHUCCKHME 3HAHUS U YHUBEPCAJIbHBIC Y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON MIPAKTHKE.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jornyeckue Jeicreus:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUN MPUEMBI JOTMUECKOI0 MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KiIaccuukamu, 00001IeHUs ), pACKPBIBATH CMBICT OMOJIOTHYECKHUX
MOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MIOHSATUSIMH );

ONpeNeNsaTh UEeNH IeITebHOCTH, 3a7aBas apaMeTpbl U KPUTEPUHU UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIILHOCTHU C MOCTABJICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS 1JIs1 00bCHEHUS ()aKTOB U SIBJICHUM )KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIIHpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA JJIA NPEICTABICHUS CYLIECTBEHHBIX
CBSI3€M M OTHOLICHHUI B M3y4aeMbIX OMOJOIHUECKUX O00BEKTaX, a TAKXKe MPOTUBOPEUHit
Pa3HOTO POJIa, BBISIBICHHBIX B PA3MYHBIX NH(OPMAIIMOHHBIX HCTOYHUKAX;

23



denepanbhas paboyast nmporpamma | buonorus. 10-11 kiaccel (0a30BbIN YpPOBEHB)

pa3pabaTbiBaTh IUIAH pEUIEHHA MpPOOJIEMbl C YYETOM aHajdu3a HWMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIENCTBUI AEATEIBHOCTH;

KOOPAVHUPOBATh U BBINOJHATE padOTy B YCIOBHUSX PEAJIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUIEHUE IPH PEILIEHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble uccieaoBaTe/IbCKHeE AeHCTBUSA:

BIIQJICTh HABBIKAMH YYCOHO-MCCIEAOBATEILCKOM M TMPOEKTHON JACSITEIBHOCTH,
HaBBIKAMHM  pa3pemieHuss TpoOieMm, oO0jagaTh CIOCOOHOCTBIO ¥ TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a7ad, ITPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS,

VICIIOJIB30BATh PA3JIMYHBIE BUJIBI IETEIBHOCTH 110 ITOJIYUYEHUIO HOBOT'O 3HAHUS, €TI0
MHTEpIpETalnU, MPEeoOPa30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIE
MIPU CO3/TaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOUEBBIMU MOHITUAMU U METOIAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHON IEITEILHOCTH
Y )KU3HEHHBIX CUTYaLUSIX;

BBISIBIIATh PUYMHHO-CJIEJICTBEHHBIEC CBSI3U U AKTYaJIU3UPOBATh 33/]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh APTYMEHTHI ISl JOKA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEUICHUS 3aJa4yu PEe3yJIbTaTbl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISTH IIEJICHANPABICHHBIH MOMCK MTEpEeHOCa CPEACTB U CITOCOOOB JIEHCTBUS
B NMpOo(EeCCUOHABHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYID M MPAKTUYECKYIO 00JIacTH
KUZHEIEATEIIHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIAraTh OPUTHHAJIBHBIC ITOJIXOAbI U PELUICHUS, CTABUTh
po0JIeMbl U 3a1a4M, TOMyCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undpopmanmeii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HWHMOpMaruu (TEKCTe y4eOHOTO
ocoOus, HAyYHO-TIOMYJISIPHOU JTUTEpaType, OMOJIOTHYECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTE), aHaau3upoBaTh HHPOPMAIUIO
Pa3TUYHBIX BUOB U (OPM TMPEACTABICHHS, KPUTHUYECKH OLICHUBATh €€ JIOCTOBEPHOCTH
1 HENIPOTUBOPEUYHBOCTb;

(GbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/IBI ITPH TTOMCKE U OTOOpe
Ounonornyeckoi nHGOpPMAITIHN, HEOOXOIUMOM JIJIsl BBITIOJHEHUS y9eOHbIX 3a/1a4;
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npuoOpeTaTb  OMBIT  HUCMOJb30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIBTYPY AKTUBHOTO WCIOJb30BAHUS PA3IHYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OpMY HpeAcTaBiIeHUs OMOIOTHYECKOM
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAyYHBIN SI3bIK B KAUECTBE CPENICTBA MPH padoTe ¢ OUOIOTHYECKOi
uHpOpMalMel: TPUMEHATh XHMHUYECKHEe, (PU3NYECKUE M MaTeMaTHYEeCKHE 3HaKH
U cuMBOJbIL,  (opmynbl,  abOpeBuUaTypy,  HOMEHKIATypy,  HCIIOJb30BaTh
1 IPeoOpa30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIIATHOCTH;

BJIaJICTh HABBIKAMH PACIO3HABAaHUS M 3aIIUTH MHGOpMAIK, WHPOPMAIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE y4eOHbIEe 1eiiCTBHS
OO0uienne:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax KU3HMU, aKTUBHO YYacCTBOBATH
B JUAJOre WM JUCKYCCHU TIO CYIIECTBY OOCYXKTaeMoil TeMbl (yMEHHE 3a/JaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCUTEIHHO BBIMOJHEHUS MpearaéMon 3a1aud,
VYHTHIBATh WHTEPECHl M COTVIACOBAHHOCTH TO3UIUN JIPYTUX YYACTHUKOB JIHAJIOTA
WJIU TUCKYCCHH);

pacno3HaBaTh HeBepOalibHbIE CpeAcTBa  OOIIEHHUs, IOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYallUd, YMETh
CMSATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJACHCTBHUS, IOHUMATH
HaMEpEeHUsl APYTuX JIOJEH, MPOSBIATH YBAXKUTEIHHOE OTHOIIECHHWE K COOECETHHUKY
U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasI AeSITEJIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIWBUAYAJILHOU pabOThHI
IIPU pelIeHUN OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIHUX MHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJI0TO 4jieHa KOJUICKTHUBA;

MPUHUMATH LIEJIA COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBHS 110 €€ TOCTHKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEIEIISITh POJIUA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KaXKJIOrO0 y4YacTHHUKA KOMAaH/Ibl B OOIIUI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OIEHUBATh UJEW C T[O3UIUMUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;
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OCYIICCTBJIATh MO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIUAaTUBHBIM.

PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JHeHCTBUSA
Camoopranuzanus:

WCIIOJB30BaTh OWOJOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U HUX PELICHUS
B KU3HEHHBIX U YYEOHBIX CUTYaIIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUW II€JIEBbI€ U CMBICIOBBIE YCTaHOBKH
B CBOMX JECHCTBUSX U MOCTYIIKaX MO OTHOLICHUIO K KMBOM MPUPOJIE, CBOEMY 300POBBIO
Y 30POBBIO OKPYKAIOIINX;

CaMOCTOSITEIBHO ~ OCYUIECTBJISATh IMO3HABATEIBHYI) JEATEIbHOCTb, BBISBIISTh
npo0JsieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH
3a pEILICHHE;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoO0CTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO MIHUPOKON APYAUIIMU B Pa3HbIX
o0NacTsAX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAEMbIX
JNEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
npueMbl peIeKCHu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILIECHUS;

OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELIEHUS IO HUX CHUXKECHUIO;

IPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX MPH aHAJIU3E PE3YNIBTATOB AEATEIbHOCTH.

IlpunsaTHe ceds U APyrUX:
MPUHUMATH ceOsl, TOHMUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX MPU aHAIU3E PE3YyJIbTATOB JACSTEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;
pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP C TTO3UIIMU JIPYTOr0 YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo 6uonoruu Ha 0a30BOM
YPOBHE BKIIOYAIOT crenuduyeckue st yaeOHoro mpenMera «buonorus» HaydHbIE
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3HaHUSA, YMEHMd U CcHocoObl  JEHCTBUH 1O  OCBOEHUIO, HMHTEpPIpPETALUU
U NpeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEIbHOCTU MO IOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUN B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, a TaKXKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsdX, CBsA3aHHbBIX ¢ Ouosorued. B mporpamme mnpeameTHble
pe3yNbTaThl MPEACTABICHBI IO FO1aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa U HAy4YHOIO MHPOBO33pPEHHUA, O BKJIAJE POCCUUCKUX M 3apyOE€KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTMHM, (YHKIHOHAIBHONM TI'PaMOTHOCTH YEJOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHI: KU3HBb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpallleHUEe YHEPTUn), TOMEOCTa3
(camoperynsiuusi), ypoBHEBasi OpraHU3alUsl *KUBBIX CHUCTEM, CAMOBOCIIPOU3BE/ICHUE
(penponykiusi), HacAEACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE Uu3Jlaratb  OHOJOTMYECKHEe Teopud  (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAas!, LEHTpaJbHas JI0rMa MOJIEKYJISIpHOI Oumosorun), 3akonsl (I'. Mengens,
T. Moprana, H.W1. BaBunoBa) u ydyeHus (0 HEHTpaxX MHOTO0OOpa3Hsl U MPOUCXOKICHUS
KyJIbTypHbIX pacTtenudt H.M. BaBwiioBa), omnpenensiTh TrpaHUIBI UX TPUMEHUMOCTH
K J)KUBBIM CHCTEMaM;

YMEHHUE BIJIAJIETh METOJAaMU HAy4YHOTO TIO3HAHUS B OHOJIOTHU: HAOJIOIECHHE
U ONHMCAHUE JKMBBIX CUCTEM, NPOLECCOB W SBICHUMN, OpraHU3alys MU IPOBEACHUE
OMOJIOTMYECKOr0 HKCIEPUMEHTA, BBIIIBU)KEHUE TUIIOTE3bl, BBIIBICHHE 3aBUCUMOCTHU
MEXIy MCCIEIyEMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX NOHSITHI, TEOPUH M 3aKOHOB, YMEHHE J€JaThb BBIBOJBI
Ha OCHOBAHWM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYUIECTBEHHbIE NPU3HAKKM BHUPYCOB, KIETOK MPOKAPHOT
U DYKApUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MpOIIECCOB: OOMEHa BEUIECTB W NPEBpAIllCHUs] SHEPrUM B KIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO u ASHEPTEeTUYECKOTO oOMeHa, XEMOCHHTE3A, MHUTO32,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIMBUAYAJIbHOIO pPAa3BUTUS OpraHu3Ma
(oHTOTCHE3);

yMEHUE TMPUMEHATh TMOJYyYEHHbIE 3HAHUS [JIsi OOBIACHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHSA NPAKTUYECKUX PELICHUI B IOBCEIHEBHON KU3HU
C LIeJIbI0 0OecTieueHus 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSl OKPYKAIOUIUX JTIOACH,
COOJIIOJICHNUST HOPM TpPaMOTHOIO TMOBEJAEHUS B OKPYKaIOIIEH MNpUPOIHON cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIIOJIb30BAHUSA JTOCTHXKEHUN COBpEMEHHOW OHOoJoruu
1 OMOTEXHOJIOTUM /ISl palliOHAIBLHOTO MPUPOJIONIOJIb30BAHUS;
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YMEHHE pellaTh 3JIEMEHTAPHbIE T€HETUYECKHE 33aa4l HAa MOHO- U TUTHMOpHUIHOE
CKPEILMBAHUE, CLEIUIEHHOE HAaCJEI0BaHUE, COCTABJIATH CXEMbl MOHOIMOPHIHOTO
CKpELIMBaHUs JUIsl IPECKa3aHUs HACIEI0BAHNS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHSTH JJa0OpAaTOPHBIE U IPAKTUYECKHE pabOThI, COOJII0IaTh NPaBUIIa
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE  KpUTUYECKHM  OLIEHWBAThb U  UHTEPIPETUPOBATH  MH(GOPMALUIO
OHMOJIOTHYECKOTO COJEPKaHUsl, BKIIOYAIONIYIO TICEBJAOHAYYHBIE 3HAHUSA U3 PA3ITUYHBIX
HMCTOYHHUKOB (CpelICcTBa MAacCOBOW HMH(OpMalW{, HAy4YHO-TIOMYJSIPHBIE MaTEpHAJIbI),
TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIEAOBAaHUNW B  OHOJOTUHM, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYI0 MHPOPMALMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpeameTHble  pe3ysnbTaThl  OCBOCHHMS  yuyeOHoro nmnpeamera  «buomorus»
B 11 KJ1acce J0JKHBI OTPAXKATh.

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAYyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUUCKUX M 3apyOCKHBIX yUCHBIX-
OMOJIOTOB B pa3BUTHE OWONOTMHM, (YHKIHOHAIBHOM TI'PaMOTHOCTH YE€JOBEKa
JUTSL pEILICHUS AKU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJAEpKaHUE OWOJIOTMYECKUX TEPMUHOB M MOHATHM: BUJ,
MOMYJISIUs, TEHO(OHI, DBOJIOIHUA, JBUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh  OPTraHW3MOB, BHUI000pa30BaHUE, JKOJIOTHUYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHThI, PEAYLEHTbI, LEeNHU MUTaHUS, IKOJIOTHYecKas
nmipaMuia, OMoreoreHos, ornocdepa;

yMEHUE H3j1arath OUOJIOrM4eckue Teopuu (3BosouroHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpUs DSBOJIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K.M. bopa, depenoBaHusi TJIaBHBIX HAIpPaBICHUNW W NYTEHW IBOJIOLUU
A.H. CesepuoBa, yuenust o 6uochpepe B.M. BepHaackoro), onpeaensarb rpaHUIbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJaMH HAYYHOTO TIO3HAHUA B OHOJIOTMH: HaOIIOJCHUE
M ONHCAHWE >KUBBIX CHUCTEM, NPOLIECCOB W SBJICHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bI, BBHISBICHUE 3aBUCHMOCTH
MEXIy UCCIENyEeMbIMU BEJIMYMHAMH, OOBSCHEHHWE TOJYYEHHBIX PE3YJIbTATOB,
WCIIOJb30BAaHHBIX HAYYHBIX TMOHATHI, TEOpPUM U 3aKOHOB, YMEHHUE JeJaTh BBIBOJIbI
Ha OCHOBAHHHM TOJIYYEHHBIX pPE3yJIbTaTOB;

YMEHHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALUUN, NPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOreOlIEHO30B
M SKOCHUCTEM, 0OCOOEHHOCTH MPOLECCOB: HACIIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO
0oT00pa, BUA000pa30BaHus, IPUCIOCOOJICHHOCTH OPTaHU3MOB, ACHUCTBUS SKOJIOTUYECKUX
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(akTOpOB Ha OpraHMU3Mbl, MEPEHOCA BEIIECTB U IMOTOKAa JHEPrUU B JKOCHCTEMaXx,
AHTPOIIOTCHHBIX M3MEHEHUN B HKOCHUCTEMAax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJNyUYCHHBIE 3HAHUS I OOBACHEHUS OMOJOTHYECKHX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHATHS MPAKTUICCKUX PEIICHUNA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeHHs 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX JTIOICH,
COONIOIGHUS HOPM TPaMOTHOTO TMOBEACHHUS B OKpYXAlolel MpHPOAHON cpene,
NOHUMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHXKEHHN COBPEMEHHOW OHOJIOTHH
I pariMoOHATbHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh JJIEMEHTapHbIC OHOJOTUYECKUE 3aJayH, COCTaBISATh CXEMBbI
MepeHOCca BEIIECTB U YHEPTUH B HKOCUCTEMAX (1IN MUTaHUs);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOYAOINIYIO TCEB/IOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
HMCTOYHHUKOB (Cpe/cTBa MAaccOBOM HH(OpPMAIMU, HAYYHO-TOMYJSPHBIE MaTepUaIb),
paccMaTpuBaTh III00ATBHBIE YKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOLIECHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000IIas
Ononornueckyo WHMOPMAILMIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSTUWHBIN anmapat OMOJIOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. Buosiorus kak Hayka

YKUBOU IIPUPOBI

npupoAbl (HaboieHue,
AKCIIEPUMEHT, ONHICAHUE,
U3MEpEeHUe, KiIaccupuKaIms,
MOJIEJIMPOBAaHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpwiBaTh copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y IOHSITUI: HAYYHOE MUPOBO33pPEHUE,
U IPYTrUMHU €CTCCTBCHHBIMU HayKaMH, HayvHas KapTHHA MUPa, HAYYIHbII MCTO,
dunocodueii, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U mpaBoM. Posib Orooruu UCCICOBaHN.
B DOPMUPOBAHHH COBPEMEHHOH HAY4HOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHBI MUpa. CucTeMa OMOJIOTHIECKUX €€ MECTO 1 POJIb Cpeli APYIHX
€CTECTBCHHBIX HayK.

HayK. [lepeuncnars pa3aesnbl OMOJIOTUI
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
Iopmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxKHEHIINE OTPACIIH
H. K. Konenos, Jix. Yorcon n @. Kpuk. | g6 1orymeckix snammii n 3a/1a4u,
Tabnuywl u cxemwvi: «MeTObl TO3ZHAHUS crosme nepen 6uonorueii XXI B.
KUBOU TIPUPOJIBDY

1.2 | MeToibl TO3HAHUS 1 MeTo1bl HO3HAHUS YKUBOU PackpbiBaTh coJiep;KaHUE TEPMUHOB

Y MIOHATUM: HAYYHBIA METOJI, METObI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
DKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonbp30BaHuE pazInuHbIX METOOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
Kak IpeaMET U3y4eHUsI OMOJIOTHH.
OTnuane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMoCHUCTEeM: MOJICKYJISIPHBIH,
OpPraHOUJIHO-KJIETOUHBIH,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUTOBOM,
SKOCUCTEMHBIN
(OMOTeoIIeHOTUYECKUIT),
OorochepHbIH.

Hayku, n3ydaroniye 6MoCuCTEMbI
Ha Pa3HBIX YPOBHSIX OPTraHU3AIINN.

PackpbIBaTh cOJiep:KaHUE TEPMUHOB

1 IOHSATHI: CHCTEMa, OHOJIOTHYECKas
CHUCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BeIleCTB, PA3MHOXEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IPaKUMOCTh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKUBOTO: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeOoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HI3MEHYNUBOCTD,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpTaHU3aIIH

Y CPaBHUBATH MPOSIBJICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
npoTeKaronme B OnocucreMax:
O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISLIHNS, PA3BUTHE.
Cobmroiath npaBuia 6€peKHOTO
OTHOIIICHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMu4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHBIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa n MunepanbHbIe BEIIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «Pacnipenenenue

XUMHUYECKHUX DJIEMEHTOB B HEXKUBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEPAJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

Jlokxa3bIBaTh €IUHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOWCTB KUBOTO.
Pacnipenensite XUMHUYECKHUE SJIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

10 TPyNIiaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO IIPEACTABUTEIIbCTBA
B OPraHU3Me€; XapaKTEPU30BaTh POJIb
OTAEJBHBIX JIEMEHTOB.

BBISBIISTE CBSI3b MEXKIY COCTABOM,
CTPOECHUEMMOJIEKYJIBI XUMUYECKOTO
COEJIMHEHUS U ero QYHKIUSIMHU B KIIETKE

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. U TIOHATHIL: OEJIKU, IOJUMEDHI,
HezameHnMble 1 3aMeHUMBbIE MOHOMEpPbI, AMUHOKHUCIIOTHI, IENTUHAS
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIH CBSI3b, OJUINENTU, TEHATYpPALIHS.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€JIKH KakK KJiacc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpraHUYECKUX COCIUHEHUI;
TPETUYHAS U YCTBEPTHUHAS CTPYKTypa). | KIaCCU(PUIUPOBATH UX I10 CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILIIPHBIC OCITKN),
buonoruueckue pyHKIMH OETIKOB. MEPEUUCIIATh U XapaKTepHU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIPEnapaTsl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiepkaHre TEPMUHOB
OuosornyecKue KaTajau3aTophl. Y TIOHSTHI: JEPMEHTHI, AKTUBHBIH LIEHTD,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. Buramusbi.
Otnuuust pepMeHTOB

KOo(epMEHTHI, OCIIKHN-aKTHBATOPBI
1 OEJIKU-UHTUOUTOPBI.
Yka3bpIBaTh OTINYHSA (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopydosanue: 000pya0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIUTUYECKONW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3bl

WJIM KaTajasbl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJIUIIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

VrieBonsl. JIumuasl

VYTIIeBoIbl: MOHOCaXapw bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdonunu b, CTEPOUIBI.

IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

U JIMIUAO0B KaK UCTOYHUKOB SHEPIHH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTIACBOIBIY,
«JIumuaeny.

PackpriBaTh cojmepikaHne TEPMUHOB

Y TIOHSTHI: YTJIEBOJIbI, MOHOCAXaPH/IbI,
U Caxapu/Ibl, TIOJIMCaXapy/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JIAKTO3a, MaJbT03a, LIEJII0I03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIAJIBI, TPUTIULEPUIBI (GKUPBI, Maca),
bochonunuapl, CTepOUIbIL.
XapakTepu3oBaTh yIJIEBObI,

JUTUABI KaK KJIACC OPraHUYECKHUX
COCIUHCHU.

KnaccudummpoBats yrieBoabl U JIATTHATBI
110 CTPOCHUIO; TIEPEUHUCIIATh (PYHKITUN
YTJIEBOJIOB U JIUIIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku nu300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHI: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennonas
u pynkunu JTHK. Crpoenue u pynkuuu | xucnora (PHK), Hykineorunn,
PHK. AT®: crpoenue u pyHKIHUN. MOJIMHYKJICOTUHAS LCIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauywl u cxemvi: PHK (undopmarnionHasi, TpaHCIOpTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudocar
«buocunres 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTUHEHHUS
MUKpOIpenaparbl Y HOCUTEJIN HACJIEACTBEHHOM
MH(pOpMALIUH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKys1 HykJIenHoBbIX kuciot (JIHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOCHHE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTonorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

M3y4YEeHUS KIJIETKHU.
Knerounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UEH 1 PaKkTOB

Y TIOHATUN: KJIETKa, IIUTOJIOT U,
PACKpPBIBATH COJICPKAHME MOJTOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. IIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciiaTh U XapaKTEpPU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE
KJICTOK M TKQHEH )

3.7

Knertka
KakK LIEJIOCTHAsA
JKUBasg CUCTEMA

KieTka kak 11e510cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AYyKapuOTUYECKask U MPOKAPUOTHUECKASI.
Oco0eHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUUYECKON KJIeTKH. OCHOBHbIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TJIMKOKAJNKC, UX (PYHKITUH.
[TnazmaTuueckasimeMOpana,

PackpriBaTh coaep:kaHue TEPMUHOB

U TIOHSTH: KJIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIECKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIM,
aKTUBHBIN), DHAOUUTO3 ((parouTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAs
CTEHKa, HYKJICOUI.

CpaBHuBaTh MeX1y cO00it
HYKapUOTHUYECKUE U IPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHHUH 1 TPHUOOB
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€€ CBOMCTBA M (DYHKIIMH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauyvt u cxemol: «CTpoeHHE
YKapUOTHUECKOU KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpocHHUE
PacTUTEIILHOM KIIETKN», « CTpOCHHUE
IIPOKAPHUOTHICCKOU KIICTKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MHUKPOIIpENapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX M 0aKTepHUATBHBIX KJICTOK

3.8

CrpoeHue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoOU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxieHne MUTOXOHIPHUIA

U miactua. Bunpl mmactu.
HemeMOpanHbIe OpraHouIbI KJIETKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenns. Anpo — perysisiTopHbIin
HEeHTp KiIeTku. CTpoeHue sapa: siaepHas
000J104Ka, KapuoIjia3mMa, XpoMaTHH,

PackpriBath copepkaHrne TEPMUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOU/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
1EeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKOMN
KJIETKH 110 U300paKEHUSIM

1 Ha MHKpOIIperapaTax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpoOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpPOIpENapaTax U UX OMNUCAHUEN

KJIaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHbIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKOTO
OpraHoOH/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], nepeaadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS) HACIEICTBEHHON
UH(pOpMaIIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U uxX QyHKINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiepkaHrie TEPMUHOB
[InactTnueckuit Accumuitsanus (TIacTU4eCKuil 0OMEeH) Y TIOHATHI: 0OMEH BEIECTB U
oOMeH. DOTOCHHTE3. U TUCCUMWISILIUS (SHEPreTHUECKUI MpeBpalleHne YHEPTur (METaboIn3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIHS, TUTACTUYECKUN OOMEH,

38



denepanbHas padoyas nporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBECHB)

npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemwl: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIONICHUEM COTHEUHON
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdeckuii OOMEH B KIIETKE.
Paciennenue BemiecTs, BhICICHUE

U aKKyMYJIMPOBAaHHE YHEPTUH B KJICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHnen ero BUbl.

PackpeiBaTh copepkaHie TEPMUHOB

U TIOHSATUI: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabnuywl u cxemvl: « TUTIBITIATAHUD,

«MeTabomm3my», « MUTOXOHIPHS,
«JHepreTUYecKul 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIECTB

Y TIpEBpallleHue SHEPTUuH (METa0b0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TETePOTPOHBIIA.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapaKTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOJIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYJT ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoit nuHGopmanuu
B KJIeTKe. | eHeTHUeCcKu KO Uero

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHH: T'eH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemui: H.K. Konbnos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«CTtpoeHue u PyHKIIMOHUPOBAHUE TEHAY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«I'eHeTHYECKHUM KOI.

Obopyodosanue: MO~ alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnums»,
«bunocunTe3 OenKa

pubocoma, IeHTpabHas J0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOKJICHHOCTD, YHUBEPCATBHOCTB,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuchIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. W. ViBanoBcKkwii).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bosie3nn pactenuid, )KUBOTHBIX

M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc nmMmmyHoaedunuTa yenoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza U MHTerpasa.
[IpodunakTuka pacnpocTpaHeHuUs
BUPYCHBIX 3a00JI€BaHUIA.

PackpriBaTh coepkaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpyC
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYIO (hOPMY KU3HH;
O0COOEHHOCTH CTPOCHUS

U )KU3HENIeATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa; pa3IindaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
MO03aukn), bakrepuodar, BUY.
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JHemoncmpayuu:

Iopmpemuwi: JI. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «BUpyCh»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyodosanue: MOJICIb CTPYKTYPBI
JIHK; MmarauTHas MOI€/Ib-aNITMKAIIIS
«CTpoeHUE KICTKI»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COJIcpikaHHEe TEPMUHOB

KJIeTKU. [lenenue
KJIIETKU. MUTO3

kieTku. MHTepdasza u MuTos.
[Iponeccrl, mpoTekaroniue B uHTEpdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas rubGesb KIETKA —
aroInTo3.

U TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasza, peayrimKaims, XxpoMocoma,
KapUOTHUII, TAIUIOUIHBIN, TUTIIION AHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKJT KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEePUO/JIbl KIETOYHOTO LIUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHMBATH CTAJIMM MUTO3A.

PaznuyaTh Ha MUKpoOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HaOmronenne MuTo3a B KIIETKaX
KOHYMKA KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- © MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €0 3HAUYCHHE
JUISICENIEKIIU .

[TosioBOE pazMHOXKEHUE, ETOOTIINYUSA
oT O€ECIT0JIOTO.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXKEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANIEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICJICHHUE HAJIBOE, TIOUKOBAHUE,
criopyJsinus, parMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIE
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOXKCHHSI.

Boienats BUIbI O€CIOI0ro
Pa3MHOKEHUST; BBISBIISTH B3aMOCBSI3U
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYESCKUM
3HAYCHUEM.

Bnanets npriemamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJIOBBIC KICTKH:
STUTIEKJICTKH, CTIEPMATO30H/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HaYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHUE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHas MOJCTb-alTIIHKAITAS
«JleneHune KIeTKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATHUM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEeKPeCT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
0 CTaJusIM; CPABHUBATH CTAJINU MeHO03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
pPacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — npouecc 06pa3oBaHus PackpeiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHUE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y TTOHSITUM: TaMETOTE€HE3, CIEPMATOreHE3,
MOJIOBBIX KJIETOK. [TonoBble xene3bl: CEMEHHUKH OOT€HE3, CIEPMATO30U /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SAUIIEKIIETKA, MOJISIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — raMeT (CepMaTo30M I, | XapakTepu3oBaTh 0COOEHHOCTU
AULEKIETKA) — CIEPMATOreHeE3 ramMeToreHe3a y )KMBOTHBIX U €ro CTaJIuu;
u oorene3. OCOOEHHOCTU CTPOCHUS TIOJIOBBIE KJICTKH JKHBOTHBIX U OTMCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTHA.
OnnonorBopenue. [lapreHorenes. CpaBHHBATh ClIEPMATOIE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OIUIOIOTBOPEHHE,
Tabauyvt u cxemor: «lIpsmoen HepsiMoe | OMOJIOTMYECKOE 3HAUECHUE
pasButuey, «l'ameToreHnes OILTIOIOTBOPEHUS
Yy MIIEKOIUTAIOIIUXH YETOBEKaY.
Obopyodosanue: MoJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomol:
JlaGoparopHas padota Ne 4. «3yueHue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh conepkanne TEpPMHUHOB
pa3BHUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpPraHU3MOB (aMOpmoreHes). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpOOJIeHKE, OJaCTOMEDBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuTHE», «/IBOMHOE OIJIONOTBOPEHHE
YUBETKOBBIX PACTEHUI

racTpyJa, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHUKPOCTIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX

U TperapaTax ¥ OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBAaTh NEPUO/IbI OHTOTCHE3A;
MPSIMOE U HETIPAMOE (JIMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIoBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHHMS y IIBETKOBBIX
pacTeHU

Hroro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepkaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU T'eHETUKU. Bkiaz (dbeHOoTHUII, XPOMOCOMBI, AJIJIENIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (ayenu), rOMO3HUroTa, FeTEPO3UTOTA,
B Pa3BUTHE F'€HETHKU. METOIbl TCHETUKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TE€HETHUYECKUN ). [lepeunciarh U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LIUTOT€HETUYECKHM, MOJIEKYIISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosib30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUISL 3aIIMCH TEHOTUITHYECKUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJEI0BAHUS PackpbIBaTh cofiep:kaHue TEPMUHOB
HaCJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSATUIN: MOHOTUOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBuno | 4ucThie TUHUH, JTOMUHUPOBAHUE T'EHOB

JIOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeET.
[TosmmHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuceIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HacJIeJIOBaHUS OJTHOM Mapbl NPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh coJIepKaHUE 3aKOHOB
eAMHO00pa3usi THOPUIOB IMIEPBOTO
MOKOJICHUS U 3aKOHA PaCILICTIICHUA.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXeMbl MOHOTHOPHIHOTO
CKpCILUBAHUA, OOBSICHATH €TI0
[UTOJIOTUYECKUE OCHOBBI U PEIIATh
FeHEeTHYECKHUE 3a7a49n

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunoe
CKpelIUBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JlurubpuHOE CKpEIIMBaHKe. 3aKOH
HE3aBHCUMOTO HACJICAOBaHMS
MpU3HaKOB. [[luToreHeTHYeCKe OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHanu3upyoliee CKpelnBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
TEHOTHUIIA OCOOH.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI JUTHOPHUTHOTO CKPEIIIUBAHUS.
Obopyodosanue: MOJIEIb- allTUTUKALIAS
«JIurnuOpuHOEe CKpEIBaHUEY

PackpbiBaTh cojiepkaHH€ TEPMHUHOB

U TIOHSATHUM: TUTUOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOIIIEE CKPEIIMBAHUE.
OmnwuceiBaTh OonbITH I'. MeHaens

10 U3YYEHHIO HACJICAOBAHMUS IBYX Iap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCHUMOTOHACJIEAOBAHUS TPU3HAKOB.
[IprMeHATh MAaTEMATUYECKUI pacyeT

C TIOMOUIBIO METOJA MEPEMHOKEHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(hCHOTHITHMYECKUX PAJTUKAIIOB
paclIeIIeHUs TPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuo reHoB. Hapyiienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«dpo3oduna» (Hopma, MyTariuu (Gopmsl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOII,
Mopenb-anmnkanus «llepexkpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPHUIHOTO CKPEIIMBAHUS

PackpriBaTh conepkanne TEPMUHOB

Y ITOHATHUM: CLIETUICHHOE HACJIEI0BAaHNE
MPU3HAKOB, PEKOMOHMHAIINS T€HOB,
T€HETUYECKHUE KapThl XPOMOCOM,
MOpraHu/a.

Has3piBaTh OCHOBHBIE I1OJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacnencTseHHocTH 1. Moprana;
pPacKphIBaTh COJIEpKaHUE padOThI

T. Moprasa 1o cuerjieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUs CUEIICHNS] MEXK LY T€HAMHU.
3anuceIBaTh CXEMbI CKPEIMBAHUS

IIPY CLECINICHHOM HACJIEI0BAHWH,
OOBSACHSTH NPUUMUHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CLEIJICHUS] TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLCIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nomna. XpoMocoMHOE PackpbIBaTh cofepkaHue TEPMUHOB
Hacnenosanue OIIpEeNEICHHE TOJIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLICTUICHHBIX C IIOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. TOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBaHue Npu3HaKoB, CUEIJIEHHBIX | ITOJI, CLICIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C II0JIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 1onay, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEJOBAHHUS, HACJICJOBaHNs IPU3HAKOB, CLEIITICHHBIX
CLICTUIEHHOTO C II0JIOM», «KaproTunsl Y HE CLEIUIEHHBIX CIIoJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICIOBAaHUE
CLICTUICHHBIX C I10JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTb. BH/Ibl H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HaCJICCTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIU(HUKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CaoticTBaMOAM(PUKAITUOHHON
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs! U3BMEHUYHUBOCTb,
MoM(pUKaIIMOHHAs U3MEHYUBOCTb,
BapUALMOHHBIN psill, BApHaHTAa,
BapuallMOHHAsl KpUBas, MpPU3HAK,
HOpPMa PEaKLMH, KOJIMYECTBEHHBIE
Y KaUY€CTBEHHbIE TPU3HAKH.
KnaccuduimpoBatb BUIbI
WU3MEHYHMBOCTH U BBISIBIISITh UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

JlabopatopHas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOIMYECTBEHHBIE

Y KQUECTBEHHBIE ITPU3HAKH; CTPOUTD
BAPUALIMOHHBIN P, BAPUALTMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
n3MeH4YnBOCTh. KomMOUHaTHBHAs
M3MEHYMBOCTb. M€ei03 1 NOJI0BOU
IPOLECC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. MyTanroHHas
U3MEHYUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTalU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJACTBEHHOW H3MEHYMBOCTH
H. 1. BaBunosa. Buesaepuas
HACJIEICTBEHHOCTh 1 U3MEHUYNBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemol: «MyTanoHHAs

PackpeiBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTh, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICACTBECHHON N3MEHUNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €TI0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTALIUM.

OOBSACHIATH IPUYMHBI BO3SHUKHOBEHHS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTb U N3MEHUYUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0osie3an. ComaTHUYECKUe

Y TCHEPATUBHBIC MyTallHH.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSATUH: KapHOTHUII YeJIOBEKa,
IIUTOTCHETUYECKUA METOI,
reHEAIOrMYEeCKUI METO1, POJOCTIOBHBIC,
OJIM3HETIOBBIA METO/I, HACIICICTBCHHBIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
MPEIPaCTOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJbTUPOBaHUE.

[lepeuncnarb 0COOCHHOCTH U3yUCHHUSI
TCHETHUKH YeJIOBEKA; MPUBOIUTH
MpUMEPHI HACIIEICTBEHHBIX O0JIe3HEN
YeJIOBEKa, XapaKTePU30BaTh METOIbI UX
poHIIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETHIECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHeil. MeauKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUSHUU
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabauyvr u cxemot: «HacnenoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnvle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE W aHAJIA3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH

7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa U Iporiecc. PackpbiBaTh cojepkaHue TEPMHUHOB
U IIpoLecce 3apOXKICHUE CENEKIUU U JOMECTUKALUA. | U IIOHSITHI: CEJIEKIIMS, copTt, mopozaa,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mramMm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAITHUBAHUE, IEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX pPacTCHUM

Y J)KHBOTHBIX, THOPUAM3AIINS,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TIII0I0B

Y KOPHEIUIOJ0B IUKUX (PopM 1
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHbBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BbIBATH UX MECTOIMOJIOKEHUE
C O4araMy BO3HUKHOBEHUS IPEBHEUIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacCHOCTH YeJI0BEYECTBA

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIIMU PACTCHUN U >KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CxpelrBaHue YUCTHIX JTUHUMN.
I'eteposuc, niv rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIHS U €CYCIIeXH.
HckyccTBEHHBINM MyTareHes3 U Mojay4yeHue
IOJIMIUIOUIOB. JIOCTHIKEHUS CENEKLINN

PackpeiBath copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MHANBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIlUBaHUE, YUCTasl JTUHUS, TETEPO3UC,
HEPOJCTBEHHOE CKPEIINBAHHUE,
VCKYCCTBEHHBI MyTarcHes,
nonurionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y WUHJIMBUAYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJIaJIEHHOW ), CTOCOOBI MOTYYCHUS
MOJIUIIIION/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemuwi: . B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Dkckypeust «OCHOBHBIE METO/IbI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENIBHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorusa
KaK OTpacilb
MIPOU3BOJICTBA

buorexnonorus KakK 0Tpaciib
IIPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. Kiietounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIIPOTYKTUBHBIX

PackpeiBaTh conepkaHnne TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOTUSl, KJIETOUHAs
VH)XEHEpUsl, TCHHAsSUHKEHEPHs,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranu3mbl, ' MO (reHetTudecku
MOIU(ULIMPOBAHHBIE OPTraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHosorun», «Knetounsie
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

JIOCTHOKCHUSI OMOTEXHOJIOTHH B 00J1aCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
U MEIULIMHBI.

[lepeunciiaTh U XapaKTepHU30BaTh
OCHOBHBIEMETO/IbI U JTOCTHIKEHUS
OMOUH)KEHEPHU.

OOCyXIaTh SKOJOTUICCKHE

1 dTUYECKHE aCIeKThl HEKOTOPBIX
HWCCIIEeN0BAaHUN B 00J1acTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
Pe3epBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomrouMsa U METOIBI

€€ U3YUYCHHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS
TEOpUS U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHU U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
IlaneoHTonornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOIIUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune dayH udiop MaTEpUKOB
U OCTPOBOB. DMOPHUOIOTHYECKHUE:
CXOJICTBAaM PA3IUYUs SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIVMMEHTAPHBIE OpraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cojiepkaHue TCPMUHOB
Y TTOHSTUI: DBOJIIOLINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepru30BaTh CBUIACTCIIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHIYECKHE, CPABHUTEIILHO-
aHATOMHUYECKHUE, MOJIEKYJISIPHO-
OMOXMMHUYECCKHE.

[IpyuBOINUTH MPUMEPHI MEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTh (HOPMYTUPOBKH 3aKOHOB

57



denepanbHas padoyas nporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBECHB)

METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJe,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopydosanue: dbuoreorpapuyeckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTH MCKOTAEMBbIX KUBOTHBIX
Y PacTEHUI»; BIIAKHbIE MPENapaThl
«Pa3BuTre Hacekomoro», «Pa3Butue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpPEICTaBICHU I
00 IBOITIOINH

OpouronimoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKyIIIME CUITBI
ABOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTH PECYPCOB,
HEOoNpeeIeHHas U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHMUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCcKast TEOPHSI SBOIIOLUN

PackpeiBaTh cojiepkaHue TEPMUHOB

U MMOHSTHN: CHCTEMAaTHKa, €CTECCTBECHHBIN

Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UAEH, KOHIEIIIHH

U TEOPUHU; CPABHUBATH B3IJISI/IbIHA BUL

u sBomonuio K. Jlunnes, JK.b. Jlamapka,

Y. JlapBuHa.
OuenuBath BkIaj JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHSATH MPUHIIUTIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelneCTBHUs
Y. lapBunHay, «@opmbl O0pPHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBbI.
XapakTepu3oBaTh COACPIKAHNE

Y 3HaYEHHE YBOJTIOLIMOHHON KOHIEIIINH
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-DKOHOMUYECKUE
MPEANOCHUIKM BOSHUKHOBEHUS
ABOJTIOLMOHHON Teopuun Y. /lapBuHa.
PackpriBaTh cojiepxaHue 3BOTIOIUOHHON
teopunl. /lapBuHa; CpaBHUBATH
HEOIPEACIEHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu dBostonuu (CTI) u 00bACHATDH
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[Tonynsiums kak Kak
aIIeMEHTapHas
€IUHNLIA BUAA

MuxkposBomonus. [Tomynsauus kak
€AVMHULABU/A U 3BOJIFOLINH.
Jemoncmpayuu:

Tabauywl u cxemol.: «llomynsum,
«MyTanuoHHasi U3MEHUYHUBOCTDY.
Obopyoosanue: MUKPOCKOTI,
mMukponpenapar «/Ipozodpuna» (Hopma,
MyTalu GOPMBIKPBLUILEB U OKPACKH
Tena), Mmojenb-anturkanus «llepekpect
XpPOMOCOM.

PackpsiBaTh copepkaHue TEPMUHOB

Y TIOHSTHI :MUKPOIBOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, MOy,
reHoOH/1, MyTaIluu, KOMOWHAITIH
TEHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATHUYECKYIO STUHUILY

U TICJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
BreinensaTs kpuTepun BHIa
(Mmopdonornueckuii, GU3NOJIOrMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXMMHYECKHH, TEHETUUECKU,
HKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSTh KPUTEPUU JJIsl OUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIMYJISINIO0 KaK
CTPYKTYPHYIOEUHUILY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBwxymiue CUIIbl JIBrkymue cuiel ((pakTopsl)3Bomonuu | PackpsiBaTh cofiepikanne TEPMUHOB
(a11eMeHTapHbIC BUJIOB B Npupoze. MyTalnoHHbIN Y TIOHATUH: KOMOMHATHUBHAS
(baKkTOpHI) SBOTIOIIH MPOIECC M KOMOMHATHUBHAS U3MEHYUBOCTb, MyTalllH, MyTal[MOHHBIHI
M3MEHYUBOCTD. [loMynsIoHHbIC BOHBI | IIPOLIECC, MOMYJIALMOHHBIE BOJHBI,
u apeiid reHos. V3omsaiust 1 Murpamus. | Apeid reHoB, W30JALM, MATPALHN.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuysl u cxemul. «JIBUXKyIIE CHITBI (akTOpbI 3BOJTIOLUU: MYTAallMOHHBIN
ABOJIIOLHI) mpoIiecc, KOMOMHATHBHAS
U3MEHYUBOCTD, NOMYJISIIIUOHHBIE BOJIHBI,
npeii reHOB, W30JISIIHSI, MUTPALIUS.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHbBIE CBA3H MEXKIY
MEXaHU3MOM H pe3yIbTaTOM JEHCTBUS
JBUKYIIUX CUJT (3JIEMEHTapHbIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EctecTBennslit oTOOp EctecTBennsbIit 0TO0p — HanpaBssitonuii | PackpeiBaTh conepxaHue TEPMUHOB

U ero GopMbl

(haxTOp IBOJIIOIUH.
DopMBbI €cTECTBEHHOr00TO0pA.

1 TIOHSATHIA: €CTeCTBEHHBIN 0TOOD,
O6opr0a 3a CyIecTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
oTOop», «boprda 3a CyIIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHM, CTAOMIU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH MX MEKIY
co0O0i1.

XapakTepuzoBaTh O0pLOY

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[TprcrnocobaeHHOCTh OPraHU3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
IPUCIIOCOOICHUN Y OpTaHU3MOB.
Apomopho3bl ¥ uIMoaganTaIH.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOIIOTUYECKOE BUT000PA30BaHUE.
ObopyoosaHue:

KoJuTeKIus «[Ipumepsl 3aIMTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpbiBath comepxaHue TEPMUHOB

U TIOHSTHI: TPUCTIOCOOJIEHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIBIATH 110 M300paKeHUSIM, HAa KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MPUMEpPhI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIOCOObI

1 MEXaHU3MBI BUJI000Pa30BaHNS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOP II0/I0B

U CEeMSsH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyecKoroBUI000pa3oBaHUS

1.7 | HampaBnenus u myTH
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIICIIHAIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11oB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Mnnoamanranuny, «O01mas
JIeTeHEePaLIs.

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAs
Moaenb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackppiBath comepkaHue TEPMUHOB

Y TIOHSTUI : MaKpOIBOTIOIUS, (PrTOoreHe3,
OMOJIOTHYECKHI MPOTrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JeTeHepaIys, aJanTUBHAS paararius.
XapakTepusoBaTh (hOPMbI IBOTFOIUH.
BoisiBiiaTs apomMopo3sl

Y MaMoaJanTalul ypacTeHUH

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUYECKUN TIPOrpecc
1 OMOJIOTHYECKUM perpecc, apoMopdo3,
M0 AN TallUI0 U OOIITYIO
JIeTeHEepaIyio.

BhIABISATH B3aUMOCBSI3M MEKTY MY TSIMHU
1 HaIlpaBJICHUSAMH SBOJIIOITUU

Yy PaCTE€HUN U KUBOTHBIX

Hroro yacoB nmo teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3YUYCHHUS.
I'unore3nl
IIPOUCXOXKICHUS
JKM3HH Ha 3eMiie

2

Jlonay4dHble npeCcTaBICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECCTB M3HECOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOruIecKoi
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. N. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas kjieTka», « KuBoTtHas
KieTkay, «[IpokapuoTnueckas
KJIETKa

PackpriBaTh copepkaHue TEPMUHOB

Y MOHATHIL: KpealMOHU3M, aOMOTEeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI0A3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOrMYeCKOM
ABOJIIOIHUH.

N3narath cosiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanimoHU3Ma, CaMONPOU3BOJIBHOTO
3apOKI€HUS (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiyd4eHuto OpraHudeCcKux
BEIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

Pa3BuTHe )x13HHA Ha 3eMJie IO 3paM

u nepuoaam. Karapxei. Apxeiickas

Y IpoTepo3oickas spsl. [1ameo3orickas
apa " ee MePUOIbI: KEMOPHICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKH.

Me3so301ickas 3pa v €€ IEPUOIBL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u ee epruoabl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara

Y T€0JIOTMYECKUX MTpo1eccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Tabauywvl u cxemol.: «Pa3Butne
OPTraHUYECKOTO MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuueckue
paoomot:

PackpsIBaTh coep:xkanue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, MIEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKas,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOPUNCKHM, OPIOBUKCKUIA,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOH,
MaJI€OreHOBBINA M HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM U IIEpUOJIaM re0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breienutsb riaBHbie apoMop(o3sbl
pPacTeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYII OPraHW3MOB, BBIABIISTH YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB pPaCTEHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4EeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUN MYy3€eil)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpriBaTh cojiepkaHue TEPMUHOB
cucrema OoTpakeHHe 3BoJIIOIMU. OCHOBHBIE Y MIOHSITUH: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpPraHUYECKOTro MUpa CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB. | U €CTECTBEHHAs Kjlaccu(uKaiusi,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauyvt u cxemol: «COBpeMeHHas HUEPapXUYHOCTH.
CHUCTEMa OPraHUYECKOr0 MHUPa XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh copepkanue TEpMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iinuusl 4YEJIOBEKA U )KUBOTHBIX.

CucreMaTnuecKoe MoJI0KEHHUE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH.

ObopyoosaHue: cienku

Y TTIOHSTHI: aHTPOITOJIOTUs,
AHTPOINOIEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), npsiMOX0XkKICHHE,
BTOpAsi CUTHAJIbHASL CUCTEMA.
IlepeuncnaTh 3a1a4M aHTPOIIOJIOTUH,
JTAIIBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHa, KDUTHYECKU
OLICHMBATh HEHAYYHYIOMH()OPMALIHIO
O MPOMCXOXKICHUM YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/IHii
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Busia Homo sapiens, nepeducists ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKH
pPa3HOro ypoBHsI (THIL, KJIacc, OTPSL

u 1p.).

VYcraHaBaMBaTh YEPThI CXOJCTBA U
pa3IMuniiuesIoBeKa U 5KUBOTHBIX.
OOBSACHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOKICHUN
YeJIoBeKa JJIsl MOHUMaHUSI MeCTa U POJIH
YeJ0BEKa B MPHUPOJC

2.5

JIBrKy11IME CUIIBI

(axTopsr)
aHTpOIIOTeHe3a

JIBrkytue cuiibl ((hakTophbl)
aHnTpornorenesa. Hacinencrsennas
W3MEHYHMBOCTh U €CTECTBEHHBIN OTOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYIUH Tpy/a,
MBIIILJICHUE, PEUb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHUE
aHATOMHYECKHUX YEePT CTPOCHHUSI YeTIOBEKA
U 4EeJI0BEKOOOPA3HBIX 00€3bIHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YEIIOBEKaAY.

Obopyoosanue: MK
«IIpoucxoxaeHue yenoBeKa
(TaICOHTOIOTUYECKUE HAXOIIKH )»

PackppIBath copepkaHrne TEPMUHOB
Y TIOHATHI: aKTOphl aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAUTHAS NEATEIbHOCTD,
NOJIMMOP(PU3M.

XapaKkTepru30BaTh ABUKYIINAE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATH UX MEXTY COOOH
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2.6 | OCHOBHBIC CTANH OcCHOBHBIE CTaJIUX U BETBU YBOJIOLINHI PackpriBaTh copepkaHue TEPMUHOB
3BOJIFOLIAH YEIOBEKA YEJIOBEKA: aBCTPAIONUTEKH, HeoBeK Y TIOHSTHIA: aBCTPAJIOIIUTEK, YETOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoaxn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMs CYIIECTBOBaHUS, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 xKU3HU, OPYAUSL. YEeJI0OBEKA: XPOHOJIOTUYECKHUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHs, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU
[AJICOHTOJIOTUYECKUX HaXOOK IIPEIKOB | U OpYAMS TpyJa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeimme moan», «/pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO06opynoBaHue: MYJISIHKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUs1 KAMEHHBIX OpYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpazwmiickasi), HErpo-aBCTpaJouaHAas
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, paCOTEHE3, COLUATI-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywvl u cxemst.: «YeaoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YEJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTEIFHOTO3HAYCHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkojorus Kak Hayka 1 DKoJIorus Kak Hayka. 3ajaunu pa3aensl | PackpbelBaTh cofepkaHue TEPMUHOB
DKOJIOTHH. Y TIOHSITHIL: DKOJIOTHS], TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33PEHHE.
Tlopmpemeoi: A. I'ymO60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. 'ekkens. pa3zeiibl UCBSI3U C IPYTMMH HAyKaMH.
Tabnuyer u cxemvr: xapta «lIpupoansie | XapakTepu3oBaTh METOIBI
30HBI 3eMJIN» DKOJIOTHYECKUX UCCIIEIOBAHUN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OpraHU3MOB: BOAHAas, | PackpeIBaTh coliep:kaHue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAS, TIOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
Dkonoruueckue GaKkTopshl.
Kiraccudukanms 3K0JI0ruaecKux

Y TIOHSTHI: cpesia oOuTanusl,
IKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUN ONTUMYM,
OTrPaHUYMBAIOIINNA (JIMMUTHPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpeblOOUTAHUS

OpraHu3MOB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaccu(UIUpPOBaTh U XapaKTepU30BaTh
HKOJIOTHYECKUE (haKTOPBI: a0MOTHYECKHUE,
OMOTHYECKUE U AaHTPOTIOTEHHBIE.
OmnwuchIBaTh NEHCTBHE YKOJIOTUIECCKIX
(aKkTOpOBHA OPTAaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS M KU3HEIEATSIIEHOCTH
pacTeHuil U )KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomol:

JlabopaTtopnas padota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUEC YEPEHKOB
KoJIeyca

PackpriBaTh copepkaHne TEPMUHOB

Y MIOHATHIA: a0MoTHYECKHE (PaKTOPBI,
dhoToneprnoau3M, OMOJIOTHUSCKUE
PHUTMBI.

AHanu3upoBaTh ACHCTBUE CBETA,
TEMIIEPATYPbI, BIAXKHOCTH Ha OPraHU3MbI
Y TIPUBOANTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTh OMONMOTHYECKUE HAOTIOACHHUS
U 0pOpMIIATH PE3yNbTaThl MPOBEACHHBIX
HaOJTIOIeHU I
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3.4 | buoTnueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUIIIHUIECTBO, CHMOHO03 XUILHAYECTBO, apa3suTU3M,
u ero gpopmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIUS, MyTyaIu3M, CHMOHO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHue ONOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBU 17151 CYILIECTBOBAHMS (hakTOpbl U BUJIBIB3aUMOOTHOIIICHUN
OpraHU3MOB B ITPUPOJHBIX COOOIIECTBAX. | MEXIY OpraHu3MaMu; IIPHBOIUTh
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemoi: «llumiessie nenm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXy COOOU BUIIBI
OMOTUYECKUXB3aUMOACHCTBUM
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh coaepkaHre TEPMUHOB
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu Y TIOHATUI:TOMYJISLKS, YACICHHOCTb,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMmka 4uciIeHHOCTH
NOMYJISILAN U €€ PEryJIALHSL.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnwie u npakmuueckue
paoomowi:

IJIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTPALINs], TUHAMUKA
YUCJIEHHOCTH MO JISILUU.
XapaxkTepu30BaTh OCHOBHBIE [I0KA3aTENIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATh MEXAHU3MBbI
PEryJIALMY YUCIEHHOCTH NOMYJIALINN
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[TpakTrueckas padota Ne 2. «Iloacuer
IJIOTHOCTH IOITYJISINUN PA3HBIX BUJIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo00111eCcTBO OpPTraHN3MOB — OMOIIEHO3. PackpbIBatTh cojiepKaHue TEPMUHOB
OpraHU3MOB CrpykTypbl OHOLIEHO3a: BUI0Bas, Y TIOHATUH:0MOLIEHO3, SIKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. HKOJIOTHYECKasl HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumiessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoneHo3: cocTaB v CTPYKTypay. CTPYKTYpBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJb KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOoIIeHO3a B MOJJCPKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUIeKIus «broneHos» Ha ONPEACIIEHHON TEPPUTOPHUH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MIUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCHCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackphIBaTh copepkaHue TEPMUHOB

" 3aKOHOMCPHOCTH
X CYHICCTBOBAHUWA

[TousTre 00 PKOCUCTEME
1 OMOTr€eO0IEHO3E.
OyHKIIMOHATIBHBIC KOMITOHCHTBI

W OHSATHH: DKOCHUCTEMA, OMOreOIIEHO03,
MPOIYIICHTBI, KOHCYMEHTHI, PeTyIICHTHI,
TpopHUIECKUE YPOBHH, TTUIIICBAsT
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocHUCTeMBI. [lHilleBbIC IENU U CETH.
OCHOBHBIE ITOKA3aTEJIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnpie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMUECKUE
nUpaMuIbl, Onomacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U IETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpaMUAbl YUCIEHHOCTH U TUPAMU/IBI
OMOMAaCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXaHU3M MOIEPKAHUS
paBHOBECHS B 3KOCHCTEMaX.
XapakTepu30BaTh CyKLECCUH, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKocHUcTEMA XBOMHOTO WK
HIMPOKOJUCTBEHHOTO Jieca.

PackpriBaTh cofiep:kaHUE TEPMUHOB
Y TIOHATUH: BOJHBIE SKOCUCTEMBI,
OMOT€eO1IeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYyMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buroneHo3 Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pacTEeHU U )KUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTPOTNIOTE€HHBIE IKOCUCTEMBI. PackpriBaTh cojiep:kaHre TEPMUHOB
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y MIOHSITUI: aHTPOIIOTe€HHAs IKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe arpo3’KoOCcCUCcTeEMa, YpOOIKOCcHUCTEMA,
1 XO3IMCTBEHHOE 3HAUCHHUC OonopazHooOpasue.
arpod’KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMbI
buopasnooOpasue kak dpakTop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUA.
OMOJOTUYECKOTO pazHOo0pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHCTEM CBOE MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuyvl u cxemvl: «KATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyoosanue: KomieKkuus « Bpequreny | mpupomHbIX S3KOCUCTEM
BAXHEHMIINUX CEJIbCKOXO035MCTBEHHBIX Y arpoO3KOCUCTEM, arPOIKOCUCTEM
KYJbTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh conepxaHue TEPMUHOB
riio0abHast ['paHuIIbl, COCTaB U CTPYKTYpa U MOHATHUI: 6nocdepa, )KUBOE BEIIECTBO,
IKOCHUCTEMA 3eMJITH ouocdepsl. XKruBoe BEIeCTBO U €T0 JTMHAMHYECKOE PaBHOBECHE.

bynakuun. OcodeHHOCTH Guochephl Kak

OuenuBath Bkiaa B. U. Bepnaackoro
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TJI00QJTBHON DKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemor: «O0IIAs CTPYKTYpa
ounochepr», «PacpocTpanenne xu3Hu
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(byHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(byHKIHI ’KUBOTO BelecTBa Onochepsi,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnarb ocobeHHOCTH Orocheps
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB PackpriBaTh copepkaHne TEPMUHOB
CYIIECTBOBaHUS 1 OMOT€OXMMHUYECKUE IIUKIIBI 2JIEMEHTOB | M IMIOHSATUI: IIEJIOCTHOCTh OMOchepHl,
onochepsl (yrnepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(heEpHI,
Jlemoncmpayuu: OHOMBI.
Tabauyvt u cxemvi: «KpyroBopot OnuchIBaTh KPYroBOPOT BEUIECTB,
yriaepoaa B ouocgepe», «Kpyrosopor OMOreoXMMHUYECKHE IIUKJIIbI a30Ta
a30Ta B IPUPOICH u yriepoja B ouocdepe.
OOBACHATH MPUYHUHY 30HATBHOCTH
ouocdepsl. [lepeunciars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMJIH
4.7 | YenoBeuecTBO YenoBeuecTBO B OnMochepe 3emin. PackpbiBath cosiepkaHie TEPMUHOB

B Onocdepe 3emiu

AHTPOIOreHHbIC H3MCHEHHSI
B O6nocdepe. ['modanbHbIC

Y TIOHSTUM: aHTPOTIOTEHHbIC U3MEHEHU S,
HKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BakHeMIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300paxeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapaktepusoBaTh OMOC(EPHYIO POJIb
YeJI0BEeKa.

[TpuBOAMTH IPUMEPHI AaHTPOIIOTCHHBIX
U3MeHeHu# B Onocdepe.

OreHnBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3JIYIIIHOM, BOJTHOM CpeJibl, UBMEHEHUS
KJIMMAaTa, COKPAIICHHUS
O6ropa3zHooOpasusl.

dopMyIHpoBaTH COOCTBEHHYIO MTO3UIIHIO
10 OTHOIICHHIO K TJI00AJIbHBIM

U PETHOHATBHBIM YKOJIOTHYECKAM
npobiieMaM, apryMeHTUPOBATh CBOIO
TOYKY 3PCHHSI.

Ha3piBaTh MpUYMHBI MOSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HaUEHUE TIporpecca

JUTSI TIPEOJI0JICHHUS 9KOJIOTHIECKOTO
KpHU3Hca

4.8

CocymiecTBoBaHuE
IPUPOABI
U 4eJI0OBeuecTBa

CocyuiecTBOBaHUE TPUPOIBI

1 yenoBeyecTBa. CoXxpaHEHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcamMu
U UX UCTIOJIh30BaHUE.

JlocTrxkeHus OHOJIOrun

PackpeIBaTh coiepKaHue TEPMUHOB

Y TIOHSATHN: pallMOHAIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
WCII0JIb30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBIE TI0JIOKEHNS KOHLEITLIUH
YCTOWYHUBOTO PA3BUTHS
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U OXpaHa MPUPOJIBI.
Jemoncmpayuu:

Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

HToro yacoB mo Teme 9

Pe3epBHOE BpemsI 2

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBbHOM NPOT'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 BUOJIOI'NHU

B ¢denepanpHbIX W perHOHANIBHBIX TPOIEAYypax OIICHKH KadyecTBa OOpa3oBaHUS
HCIIONIB3yeTCs TiepeueHb (KoaupuKaTop) paclpeaesICHHBIX MO KJIaccaM MPOBEPSEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTEIbHOW MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMMbl

Kon [IpoBepsieMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIU OUOJIOTUU B CHUCTEME

HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (opmMupoBaHuu
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA U HAYYHOTO
MHUPOBO33pPEHHUS; O BKIJA/IE POCCUUCKHX M 3apyOC)KHBIX YUCHBIX-
OMOJIOrOB B pa3BUTHE OuOJIOTHH; (DYHKIIMOHAIBHONH TPaMOTHOCTU
YeJIOBeKa JJIsl PEIICHUsI )KU3HEHHBIX 3a]1a4

2 YMeHue packpbiBaTh COJEp)KaHHE OHOJIOTHUYECKUX TEPMHUHOB
Y TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0Iu3M (0OMEH BeleCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBas
OpraHU3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKITHS),
HACJIEJICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE

3 YMeHnue uznaratb OMOJOTHYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHAS,
myTtanonHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoga)
U ydeHus (0 LEeHTpax MHOroo0pa3usi U MPOUCXOKACHUS KYJIbTYpPHBIX
pactenuit H.W. BaBunosa), onpenensars rpaHullbl UX MPUMEHUMOCTH
K JKHUBBIM CUCTEMAM

4 YMeHue BIajeTh METOJaMW HAy4YyHOTO TIO3HAaHUS B OHMOJIOTHH
(HaOyroficHMe W OINMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBIICHHIA,
OpraHu3aiys ¢ TMpOBEACHUE OHOJIOTHYECKOTO0 JKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHHWE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEJIMUUHAMU, 00BSICHEHUE MOJTYUYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSTHUM, TEOPUA M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYyUYCHHBIX PE3YJIbTATOB)
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YMeHue BBIICNATh CYIIECTBEHHBIE TNPU3HAKA BHPYCOB, KJIIETOK
OPOKAPUOT UM JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB;  OCOOEHHOCTHM  HpOLlECCOB ~ OOMEHa  BEIIECTB
U TpEeBpallleHUs] SHEPruM B KJEeTKe, (POTOCHHTE3a, IIaCTUYECKOTO
U SHEepreTHYeckoro oOMEHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HHIUBUIYaJTbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSATh T[OJIyuYeHHbIe 3HAaHWS JUId  OOBSICHEHHUS
OMOJIOTUYECKUX TPOIIECCOB U SIBIICHHUM, JUIS IPUHITHS MPAKTHUECKUX
pelIeHui B MOBCETHEBHOM KU3HHU B IIeJIsIX oOecneueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3/I0POBbSI OKPYKAIOMIMX JIOJEH, COONIOEHHUS
HOPM TPAMOTHOTO TOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
NOHMMaHWEe  HEOOXOAWMOCTH  WCIIONB30BAaHUS  TOCTH)KCHUI
COBPEMEHHOW OHONOTHH ¥ OWOTEXHOJOTMH [UIS PalOHAIBHOTO
NPUPOJIOTIONIE30BAHNS

YMeHHe pemarb 3J€MEHTapHblE TEHETHYECKHE 3aJadyd Ha MOHO-
U JUrMOpUAHOE  CKPELIMBAaHUE, CLEIUICHHOE  HACIEI0BaHUE;
COCTaBJISITh CXEMBI MOHOTHOPUAHOTO CKpEIIMBaHUs
JUISl IPEJICKA3aHUs HACJIEI0BAHMSI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAaKTHUYECKHE padoThI,
coOoaTh NpaBWia MpU paboTe ¢ y4eOHbIM M J1TAOOPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKU OLICHWBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOYAIONIYI0  TICEBIOHAYYHBIE
3HAHUS U3 Pa3NUYHbIX HCTOYHMKOB (CMU, HaydyHO-NOMYJSIpHBIC
MaTepualibl); STHYECKHE acIeKThl COBPEMEHHBIX HCCICIOBAHUN
B OMOJI0OTHU, MEIUIIMHE, OMOTEXHOJIOTUH

10

YMeHnue co3naBaTh COOCTBEHHbIEC MMChMEHHBIC U YCTHBIE COOOIIIECHMUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO HMCIIOJI30BaTh MOHITHHHBIN armapat OMoJIOTHr

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buoiorus xak Hayka
1.1 buonorus — Hayka o xuBoil mpupoze. Ponb 6uosnornu B GopMHpOBaHUU

COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CructeMa OMOJOTHYECKIX HAyK

78



denepanbhas paboyast nmporpamma | buonorus. 10-11 kiaccer (0a30BbIN YpPOBEHB)

1.2

Meronpl TIO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
ONHCcaHue, U3MEpPEHUE, KIaCCU(PHUKAIUsI, MOJACITUPOBAHNE, CTATUCTHUSCKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI M UX opraHu3anus

2.1

XKusbie cuctemMbl (OMOCHCTEMBI) KakK TMpEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue

2.2

VY poBHU OpraHu3alry OMOCUCTEM: MOJEKYIISIPHO-TEHETUUECKUA, KIIETOYHBIH,
OpPTraHU3MEHHbBIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, ONOCepHBIH

XHUMHMYECKHUM COCTAB U CTPOCHHUC KIICTKH

3.1

XHUMMYECKHUM COCTaB KJICTKHM. XUMHUUYCCKHE SJICMCHTHI: MAaKpO3JICMCHTEI,
MHUKPOIJICMCHTHI. Bo;:[a N MHHCPAJIbHBIC BCIICCTBA. CDYHKI_II/II/I BOAbI
U MUHCPAJIbHBIX BCUICCTB B KJICTKC. HOI[I[Gp)KaHI/IG OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u ctpoeHue 06€IKOB. AMHUHOKHUCIOTB — MOHOMEPHI OEIIKOB.
He3zameHnmble 1 3aMEHUMbBIE AMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIA COCTaB.
YPpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbl (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIMN OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue QepMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAHMYECKUX KAaTaIH3aTOPOB

3.3

VYrneBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHpuO03a),
nucaxapubl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIUKOTEH,
1eJUTI0J103a). bronmorndeckrue pyHKIIMK YTIIEBOIOB.

Jlunuapl:  TpUTrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [uapoduasHO-
ruipodoOHbIe cBOMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE
yTIEBOAOB, OCJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUU

3.4

Hykneunoseie xucnorsl: JHK u PHK. Hyxkneorunsr — MoHOMEpSHI
HYKJIenHOBBIX KUCIOT. Ctpoenue u dynkuuu [JHK. Ctpoenue u ¢pynkimu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorus — Hayka o kietke. Knerounast reopusi. MeTo1bl H3y4eHUs KIIETOK

3.6

Knerka xkak menoctHass >kuBas cuctema. OOIIMe NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas wMemOpana, Mmonekynasl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunbl kiIeTOK: 3ykapuoTHyeckas M TMpokapuotuueckas. OcoOeHHOCTH
CTpOCHHsI TPOKApUOTHYECKON KieTku. Kierounas cTeHka OaKTepHii.
CtpoeHne 3ykapuoTH4ecKoil KieTku. OCHOBHbBIE OTJIMYMS PACTUTEIBHOM,
’KUBOTHOM M TPUOHON KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, IITMKOKAJIMKC, UX
¢yukuu. I[lnasmatuueckas wmemOpaHa, €€ CBOWCTBA H  (YHKIUH.
[Mutromnasma u ee opranousbl. OJHOMEMOpaHHBIE OPTraHOUJIbLI KIIETKU:
sHporuiazmatuueckas cerb  (OIIC), ammapar ['onabaxku, JHM30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH: MHUTOXOHJPHUH,  ILIACTUIBL
[Ipoucxoxaenre MUTOXOHApUIA U mactu. Bunbl mnactun. HememOpanubie
OpraHOM/Ibl KJIETKU: pUOOCOMBI, KIIETOUYHBIA LIEHTP, PECHUYKH, >KTYTHUKH.
@yHKIMU OPraHOUAOB KIETKH. BKItoueHns

3.9

Snpo — peryasTopHbIi HeHTp KIeTKu. CTpoeHue siyipa: siaepHasi 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BellecTB, WM MEeTaboIu3M. AcCUMUIISALUS (TIJIaCTUYECKUN OOMEH)
U JUCCUMWISLUS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npouecca Meradonm3ma. Tumbl  oOMEHa  BEHIECTB:  aBTOTPOQHBIN
u rereporpodubiidi. Poiab hepMEeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHUN
SHEPTUHU B KIIETKE

4.2

®orocunTe3. CperoBas W TemMHOBas (a3pl (oTocuHTe3a. Peakuuu
dotocunTe3a. DPdekTuBHOCTL (oTocuHTe3a. 3HadYeHHe (POTOCHHTE3a
JU1s JKU3HU Ha 3emiie. BiusiHue ycinoBuit cpeqibl Ha (DOTOCUHTE3 U CIIOCOOBI
MOBBILICHUS €T0 MPOTYKTUBHOCTH y KYJIBTYPHBIX PACTECHHIA.

XeMOCUHTEe3. XEMOCHUHTE3UpYIoIe OakTepuu. 3HAUYEHHUE XEMOCHUHTE3a
IUTA KU3HHU Ha 3eMIie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciierieHue BeIeCTB, BBIICIICHUE
U aKKyMYJUPOBAHUE DHEPTUU B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KUCIopogHoe OKUCIEHNE, UITH KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUUECKOr0 OOMEHa

4.4

Peakiuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamus u JIHK.
Peanuzanus renernyeckoit nHGOpMaInK B KJIeTKe. [ €eHeTHUeCKuit KO/ U €To
cBoiicTtBa. Tpanckpunuuss — marpuunbld cuHTe3 PHK. Tpancmamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokucior. Pounp  pubdocom
B OMocuHTE3€e OenKa

4.5

Heknerounsie (opmbl kM3HM — BUpYCHl. McTopus OTKPBITUS BUPYCOB
(.M. VBanoBckuif). OCOOEHHOCTH CTPOCHUS U JKU3HEICATECIBHOCTH
BupycoB. baktepuodaru. bome3nu pacteHuid, >XKUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHpycamu. Bupyc ummyHoneduuurta uenoBeka (BUY) —
Bo3Oynutens CIIM/la. Ilpodumakthka pacnpoCTpaHEHUS BHUPYCHBIX
3aboneBaHM
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Pa3MHOX€eHME M MTHAUBHIYaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HUKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIUMIOWAHBIA ¥  TaIUIOMJHBIA  XPOMOCOMHBIE  HaOOPBI
Xpomaruapl. [{uTonornyeckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. Ilpoueccwl, mpoucxopasuime
Ha pa3HbIX CTAIUAX MUTO3a. buonornyeckuii CMbICI MUTO3a

5.2

®opmMbl pa3MHOKEHHS OPraHU3MOB: Oecroioe U MojoBoe. Buasl 6ecronoro
Pa3sMHOXKEHHUS: JIEJICHUE HaJlBOE, IMOYKOBAHHE OIHO- U MHOTOKJICTOYHBIX,
criopooOpa3oBaHHe,  BereTaTUBHOE  pa3MHOKeHHe.  MckyccTBeHHOE
KJIOHUPOBAHKUE OPTaHU3MOB, €T0 3HAYCHUE JIJISI CeJICKIHH

5.3

[TonoBoe pa3MHOMXKEHHE, €r0 OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranuun meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cmbici
Y 3HaYC€HHE Meio3a

5.4

['ameTorenes — mpouecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KHUBOTHBIX.
[lonoBble >xene3bl: CEMEHHUKH M sSUYHUKH. OOpa3oBaHME W pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CHepMaTo30U, SIMIEKIeTKa) — CliepMaToreHes
n ooreHe3. OCOOEHHOCTHM CTPOEHHUS SULEKIETOK U CIEePMaTO30MIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pas3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). DTambl SMOPUOHATIBHOTO Pa3BUTUSI Y TIO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHUE, racTpyssius, opraHorenes3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHOuYHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u passutne pacteHuid. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJAUU Pa3BUTHUS

HaCHeI[CTBeHHOCTL N USMCHYHUBOCTDb OPraHu3MOB

6.1

IIpenmer wu 3amaun re”etuku. Mcropus pasBUTHS TIeHETUKU. Bxian
POCCUHCKHX U 3apyO€KHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTomabl
reHeTUKH  (TUOPUAOJIOTUYECKUNM, IUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTudeckuil). (OCHOBHbIE TIE€HETUYECKHE TOHATUS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEpPHOCTH HACJeI0BaHMsI TPU3HAKOB, ycTaHOBIIeHHbIE ['. Menaenem.
MonornbpumHoe CKpeuMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB TEPBOTO
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nokosnieHus. [IpaBuno JOMHHHpPOBaHWS. 3aKOH PACIICIUIEHUS IPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBHCUMOTO  HacCJEAOBaHUS
npu3HakoB. lluToreHeTnueckne OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyromee  ckpemuBanue.  Vcmosb3oBaHME  aHANIM3HUPYIOLIETO
CKpELIMBaHUsA ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuernieHHOE  HacleqoBaHWe  mpu3HakoB. Pabora T. Moprana
[0 CLEMJIEHHOMY HacleJoBaHUI0 TeHOB. HapyllleHue clersieHusi TeHOB
B pe3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpPUs HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

['eneruka nosa. XpoMOCOMHOE OINpeAeSIEHUE 1Moia. AyTOCOMBI U MOJOBbIE
XpoMOCOMBI. ['oMoramMeTHbIe U reTeporaMeTHbie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLEIJICHHBIX C MIOJIOM

6.4

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTH: HEHACJIEICTBEHHAs
U HaciueACTBeHHasA. Ponb cpeapl B HEHACHEACTBEHHOW WM3MEHUYHMBOCTH.
XapakTepucTuka MOAU(PUKALMOHHON M3MEHYMBOCTU. BapHuallMoOHHBIN psjl
1 BapuanMoHHas Kpuas. Hopma peakumu npusHaka. KonnuecTBeHHBbIE
M Ka4eCTBEHHbIE INPU3HAKM W HUX HopMa peakiuuu. CBoiicTBa
MOAU(PUKALMOHHON U3MEHUYNBOCTU

6.5

HacnencrBenHasi, Wi reHOTHNMYECKas, M3MEHUYUMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 M MOJOBOM MpOLleCC — OCHOBA KOMOWHATHMBHOMU
M3MEHYMBOCTU. MyTarmoHHass u3MeHUMBOCTh. Kiaccudukanus MyTaiuid:
IE€HHBIE XPOMOCOMHBIE, T€HOMHbIE. YacroTa W IPUYMHBI MYTalUM.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa

6.6

I'enetuka 4venoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETHUKH
YEJI0BEKA: reHeaJIOTMYeCKUi, OJIV3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTnYecKuidi. COBpEMEHHOE OIpeeIICHHE
FEHOTHUIIA: TOJHON€HOMHOE CEKBEHUPOBAHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomombio I1IP-ananu3a. HaciaencrBenHble 3a001eBaHMs YeIOBEKa:
reHHble O00JIe3HM, OOJIe3HHW C HACIEJICTBEHHON MpeapacioioKeHHOCThIO,
XpoMocoMmHbIe Oomne3nn. CoMaThyeckue W TEeHEpaTUBHBIE MYTaIlUu.
[IpuHIMOBI  370pOBOTO O00pa3a KWU3HU, JAMATHOCTUKH, MPOPUIAKTHKA
u JICUCHMUS T'€HETUYECCKUX 0ose3HeEN. MeauKo-TeHeTHUECKOE
KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenexknust oprann3MoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKACHUE CEIEKIUU U JOMECTUKALUSA.
Yuenue H.M. BaBunoBa 0 IieHTpax NPOUCXOXKIACHUS M MHOT000paszus
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KYJbTYPHBIX pacTeHUU. L[EHTpBI MPOMCXOKAEHUSA NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBbIi U MHANBUIYATbHBINA OTOOPHI
B CENeKIMU pacTeHud U  KUBOTHBIX. OllEHKa  JKCTepbepa.
brnuskoponcTBeHHOE  cKpemMBaHwe — HUHOpuAMHr. Yucras nuHUA.
CkpeliuBaHue 4YHUCTBIX JIMHUWA. [erepo3uc, wiaM TUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — aytopuauur. OTaalieHHass THOPUAN3aIns
u ee ycnexu. VMCKycCTBEHHBIM MyTareHe3 M TIOJy4Y€HUE TMOJUILIIOU]IOB.
JIoCTHKEHUS CeJIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJACTBA. ['eHHas MH)KEHepHs. OTallbl
co3nanus pekomOunanTHoM JIHK u Tpancrennsix opranusmos. Knetounas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBHOE Pa3MHOXKEHHE
pacteHuii. KiloHMpOBaHKHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKHe nmpodsieMbl. MO — reHeTnuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
00pa3oBaTeNnbHOM MPOrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyyHOIO0 3HAaHUS €CTECTBEHHBIX HayK, B  (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTUHbI MHpPA W HAYy4HOTO
MHUPOBO33pEHUS; O BKJIA/J€ POCCHUMCKMX M 3apyO€KHBIX YUYEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJOTUH; (PYHKIHMOHAIBHOM TI'PaMOTHOCTH
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a]1a4

YMeHue packpbeiBaTh COJepkKaHUE OUOJOTUUECKUX TEPMHUHOB
Y TIOHSATHUHN: BHJI, TIOMYJISAIHS, TeHOMOH I, SBOJIONHNS, TBYKYIITUE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopshl, HKOCHUCTEMA,
OPOAYIEHThl,  KOHCYMEHTBI,  PEAYLUEHThI, IeNu  UTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa

YMeHue usnaraTh OMOJOTHYECKHWE TEOpPUHU (PBOJIIOIMOHHAS TEOPHS
Y. JlapBuHa, CHHTETHYECKass TEOPHUS  D3BOJIOLMH), 3aKOHBI
W 3aKOHOMEpHOCTH (3apopsimieBoro cxoactBa K.M. boapa,
4yepelIoBaHUsl TJaBHBIX  HANpaBJICHUH W TyTEed  SBOJIIOIUU
A.H. CesepuoBa, yuenuss o Ouochepe B.M. Bepnauckoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM

YMeHue BiageTh METOJaMH HAy4YHOTO IIO3HAHUS B OHOJIOTHHU
(HaOyroZiIeHMe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBJICHUIA;
OpraHu3aiys ¢ TMpPOBEJACHUE OHOJIOTHYECKOT0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeyeMbIMU BEJIMUUHAMU, 0OBSICHEHUE MOJTYUYCHHBIX PE3YyJIbTaTOB,
WCMOJIb30BAHHBIX HAyYHBIX IOHSATHM, TEOPUM M 3aKOHOB;, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BHJOB, MOMYJIAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  HW3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpPraHMU3MOB, ACUCTBHUS SKOJIOTHUECKUX (PAKTOPOB HA OPTaHHU3MBI,
NepeHoca BEIIECTB U MMOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHue TNpUMEHSTh TIOJyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pEIlIeHMIA B TOBCEIHEBHOM KM3HU B LIETISIX 0OecredeHus: 0€30MacHOCTH
CBOETO 3J0POBbS M 3JI0POBbSl OKPYXKAIOMIMX JIIOACH, COOI0/IeHus
HOPM TPAMOTHOTO ITOBEACHUS B OKPYXKAIOIIECH MPUPOJHOM CPEXE;
MOHUMAaHUE HEOOXONMMOCTA  HMCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue pelIaTsb 3JICMCHTAPHBIC OHoJIOrnYecKue 3aJa4un, COCTaBJIATh
CXCMHEI IICPCHOCA BCUICCTB U SHCPIUHU B SKOCUCTCMAX (HGHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpaboThI,
coO0aTh OpaBWia MpU padoTe € y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHEM

YMeHne KpUTUUYECKU OIIEHHMBATh U MHTEPIIPETUPOBATH UHGOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS M3 pa3nuuHbIX HCTOYHMKOB (CMU, HaydHO-TOMYNSIpHBIE
MaTepualibl); paccMaTpUBaTh IJ100aIbHbBIE YKOJIOTHUYECKUE TTPOOIEMbI
COBPEMEHHOCTH, (h)OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHue co3naBaTh COOCTBEHHbBIEC MMChMEHHBIC U YCTHBIE COOOIIICHMUS,
0000111251 OMOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii A3JIEMEHT COJIEPIKAHMS
1 DBOIONMOHHAST OUOJIOTHS
1.1 DBOJIIOIIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBuzerenbcTtBa 3BoMOLMH. [laleoHTOIOTMYECKHE: TOCIEA0BATENIBHOCTD
MOSIBJICHUS BUJIOB B MAJEOHTOJOTHYECKON JIETOMUCH, IEPEXOIHBIE (DOPMBI.
buoreorpaguueckue: cXoacTtBO W paznuuue (payH u (IOp MaTepUKOB
¥ OCTPOBOB. DMOPHOIOTMYECKHE: CXOJICTBA M Pa3IuiMsi SMOPUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAJOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, araBU3Mbl. MoJeKyJspHO-
OMOXMMHMUYECKHE: CXOACTBO MEXAaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX
METabOIMYECKUX ITyTEN Y BCEX OpraHU3MOB

85



denepanbhas paboyast nmporpamma | buonorus. 10-11 kiaccer (0a30BbIN YpPOBEHB)

1.2

OpomrormonHass Teopust Y. JlapBuna. [IpenmochUIKd BO3HHUKHOBEHHSI
JTapBUHU3MA. /[BIDKYIIHIE CHITBI DBOJIIOIIMH BUAOB 1O JlapBUHY (M30BITOYHOE
pa3MHOXKEHHE TpU  OrPAaHUYCHHOCTH  PECypCOB,  HEOIpeAeseHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomornus. [lomymsiius kak eAMHUIA BUAA U 9BOJIIOLNUN

1.4

JIBmokytiue cuibl ((pakTopbl) SBOJIIONMKA BUIOB B Mpupoze. MyTalmoOHHbIN
npolecc W KOMOMHATHBHAasT WM3MEHYMBOCThH. [lOMynsiMOHHBIE BOJHBI
u gapeiid reHoB. M3omsamus wu  murpanus. EcTecTBeHHBIM O0TOOp —
HaAMpPaBIAOMUN GakTop BoMonUUA. DOPMBI ECTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJirouuu. [lpumeps
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu BunmooOpasoBanue. Kpurepun Buma. OcHOBHBIE (QOpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKoe

1.5

MaxkposBomtonusi. Popmbl  IBOMOLMU:  (DUIETHYECKAs, UBEPIrEeHTHA,
KOHBEpIeHTHas, apajenbHas. HeoOpaTuMocTh 3BoIOIUN

Bo3HukHOBEHHUE U Pa3BHUTUC )KU3HU HA 3emiie

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUM XKU3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHUS KU3HU HA 3emJie: abMOoreHe3 U MaHClepMus. XUMHUecKas
ABOJIFOLUS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON JBOJIIOLIMH.
Hauanbuble sTanbl Ouosnormyeckoil spomonuu. ['unmoreza PHK-mupa.
[IepBbie kieTKH U UX 3BOJOLU. DOpMUPOBaHKE OCHOBHBIX T'PYIII )KUBBIX
OpraHn3MOB

2.2

PazButne xu3Hu Ha 3emuie 1o spaM W nepuogam. Karapxeit. Apxerckas
U npoTtepo3oiickas dpwl. [laneo3olickas spa U ee Mepuojbl: KEMOPUICKUIA,
OPAOBUKCKHUH, CHJIYPUHUCKHUM, NEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKHM.
Me3so30¥icKas opa U €€ IEPUOIBI: TPHACOBBIM, IOPCKUM, METIOBOM.
KaiiHo30Mickas 2pa W €€ TIepUOIbl: MaJICOT€HOBBIA, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTUKA KJIMMATa U T€OJOTMYECKHUX MPOLIECCOB.
OcCHOBHBIE 3Tambl JBOJIIOLUMUHM PACTUTEIBHOTO U KHUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 )KUBOTHBIX. [10siBIIeHHE, pacliBET U BBIMUPAHUE
TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Bosonuu. OCHOBHBIC
CUCTEeMAaTHUYECKHE TPYIIITBI OPraHN3MOB

24

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
0 MPOUCXOXKACHUY YenoBeka. MeTonbl n3ydeHns aHTponorenesa. Cxoacraa
U pa3nuyus 4YelIoBeKa M JKUBOTHBIX. (CHCTEMAaTHYECKOE MOJIOKEHUE
YEJI0BEKa.
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IBwxkymme  cuibl  (dakropel) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIM 00pa3 KHU3HH,
U3rOTOBJICHUE OPYIU TPY/A, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIMU U BETBU HBOJIIOLIUH YEJIOBEKA: aBCTPAJIONUTEKH, YeI0BEK
yMenbii, YenoBek npsaMOXOoaAmni, YemoBeK HEeaHAEepTAIbCKUN, UenoBek
pa3yMHbIi. Haxongkm HMCKOIlaeMbIX OCTaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OpYyIUs

2.6

YenoBeueckne packl. (OCHOBHbIE OOJBIIME  pachbl:  €BPOMNEOUIHAS
(eBpasuiickas), HErpo-aBCTpaJloMaHas (dKBATOpHAJIbHAS), MOHIOJIOMIHAS
(a3uarcko-aMepukaHckas). UepThl MPUCTIOCOOICHHOCTH TNPEICTaBUTENICH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIECTBOBaHMs. EAMHCTBO YelioBeUeCKHUx
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpenia

3.1

DKOJIOrUA KaK HayKa. 3ajauu U pa3aeibl SKOJOTUH. MeToabl SKOJIOTHYECKUX
UCcCeoBaHUM.  JKojormdyeckoe MupoBo33dpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3eMHO-BO3IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (dakrtopel. Kiaccupuxarus skxonornueckux ¢GHaKkTopos:
adnoTHyeckne, OMOTUYECKHUE U aHTPOIOTCHHBIC. J[eliCTBHE IKOJIOTHIECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunotnyeckue (pakTophbl: CBET, TEMIEpaTypa, BIaXXHOCTb. DOTONEpUOAU3M.
[IpucnocobneHusi OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Buapl  OMOTHYECKHMX  B3aUMOJCHCTBUI:
KOHKYPEHIIUSA, XHUIIHUYECTBO, Mapa3suTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaUYCHUE
OMOTUYECKHX  B3aMMOJCHCTBUUA  NJII  CYIIECTBOBAaHHS  OpPraHU3MOB
B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapPaKTCPUCTUKH  TIOITYJIALIUUA. OcCHOBHBIC TOKa3aTeIn
IMOITYJIAIIHUH: YUCJICHHOCTL, IINIOTHOCTb, POXIAACMOCTL, CMCPTHOCTD,
MpuUpoCT, MUI'PALINA. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJISAIUN U €€ PCTYJIALNUA

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

CooOuiecTBo opraHn3MoB — OuoreHo3. CTpyKTypbsl OMOIIEHO3a: BUIOBAaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumbl-momuHantel. CBs3u
B OMOLICHO3€

4.2

Okonorudeckue cuctembl (3kocuctembl). [loHsTHE 00 3KOCHCTEME
nu  OuoreonieHoze.  DyHKIIMOHAIbHBIE  KOMIIOHEHTBI  HKOCHUCTEMBI:
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OPOJYLIEHThl, KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BeleCTB U IMOTOK
SHEpruM B 3kocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIBI: TMPOAYKIIMH, YHUCICHHOCTH,
o6uomaccel. CBOHCTBA JKOCHCTEM: YCTOMYHMBOCTH, CaMOPETYJISAINS,
pasButue. Cykueccus

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIA HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe U XO3sICTBEHHOE 3HaYEHUE  arpodKOCUCTEM
U YpOOIKOCUCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, cocTaB U CTpyKTypa
ouocdepsl. XKuboe BemecTBo U ero GyHKuuu. OcodeHHOCTH Onochephl Kak
rJ100aNbHON 3KOCUCTEMBI. J[MHaMHUYEeCKOE paBHOBECHME U OOpaTHasl CBS3b
B Ouocdepe. KpyroBopoTsl BelIECTB U OHUOTCOXUMHUUYECKUE ITUKIIBI
aJeMeHTOB (yriiepoja, a3oTa). 30HaIbHOCTh Ouocdeppl. OCHOBHBIE OHOMBI

CYILIH

4.5

YenoeuecTBo B Onocdepe 3emin. AHTPONOreHHbIE U3MEHEHUS B Ouocgepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

OcHOBa pALMOHATBLHOTO YIPaBIEHUS NPUPOJHBIMU pecypcaMh M HUX
UCIosb30oBaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MPUPOIbI
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