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Pabouass mporpamma mo ydeOHOMY mpenmery «buonorus» (6a30Bblii ypOBEHB)
(mpeametHas obnacte «EcTecTBEHHO-HaY4YHBIE NMPEAMETHI») (Jajleeé COOTBETCTBEHHO —
nporpamMma 1o OMoJ0ruu, OMOJIOrHsl) BKIFOYAET MOSACHUTEIIbHYIO 3aIIUCKY, COAEpKaHNe
oOyueHusl, TUIAHUPYEMBbIE pe3yJbTaThl OCBOCHHMS IMPOTPaMMbl 1O OHOJIOTHUH,
TEMaTU4ECKOE TUIaHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHUH,
XAapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOChUIOK K €€ H3y4YEeHHI0 OOydarolUMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY COIepKaHUS,
K OTIPEJICIICHHUIO IJIAHUPYEMBIX PE3YIbTATOB.

Copepxanne OOy4YeHHs] PacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npearalTcs s 0043aTeIbHOTO M3Y4YEHHs] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1iero ooGpazoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOrpaMMbl O OHOJOTHMHM BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS Ha YpOBHE
cpenHero obmero oopa3oBaHus, a TaKXKe IMPEIMETHBIE NOCTHXKEHHUsS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

IIpu pas3paboTke mporpaMMbl 1O OWOJOTHH  TEOPETUUYECKYID  OCHOBY
JUTSL OTIPENICTICHUST TTOX00B K (DOPMUPOBAHUIO COJAECPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuM: KOHIIENTYaJIbHBIE MTOJIOKEHHUS dI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, ColepKaHusl, pe3yIbTaTOB 00ydeHUsI U TpeOOBaHUN
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJIOKCHHS 00 OOMMX IENAX W TMPUHITUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 0011ero o0pa3oBaHMsI
B Poccuiickoit denepaiinu, a Takke MOJOKEHUS O crienudrke OMoIoruu, e€ 3HaYCHUH
B TIO3HAHUH JKUBOM MPUPOJIBI U 00SCIICUCHUH CYIIICCTBOBAHMS YEJI0BEUYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OTMPEEICHbl OCHOBHBIE (YHKIIMM TPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpECTaBICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4YeHHs, BOCITUTAHUS W Pa3BUTHSA OOYYAIOMIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTENIbHOE TPEIMETHOE COJEp)KaHHE, €r0 CTPYKTYpY,
pacmnpeneneHue 1mo paziesiaM 1 TeMaM, peKOMEHIYEMYIO TIOCIIEIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaa ¢ yaéToM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEHW 00YJarOIINXCS.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHbIM  pe3ylibTaraM  OOydYeHHUS
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIBHOW NEATEILHOCTH/y4eOHBIX
JEHCTBUN 00YJarONTUXCS TI0 OCBOCHHIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHMSI.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBIH YpPOBEHB) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH, OJlaromaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMMPABIEHHOCTh HAa PAa3BUTHE 3HAHUMN, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUS, IIEHHOCTHBIX OpPHEHTAIMH  JINYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHUEM K OKpYXaromel mnpupomHor cpeae. I[loatomy Hapsgy ¢ H3ydeHHEM
00IICONOIOTUYECKUX TEOPHiA, a TaKKe 3HAHWMA O CTPOSHUU JKHBBIX CHUCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX IIPOTEKAIONIMX B HHUX TIPOIECCOB B MpOrpamme
110 OMOJIOTHH y/IeIICHO BHUMAaHHWE UCITOJIb30BaHUIO TIOJYUCHHBIX 3HAHUH B TOBCETHEBHOM
YKU3HHM TSl PEIICHHS MPUKIIATHBIX 3371a4, B TOM YUCIIe: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
IKOJIOTUYECKH 11E7IeCO00Pa3HOT0 MOBECHHS B OKPY>KAIOIIEH MPUPOIHON Cpelie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKA HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTHIO OO€eCIeUeHUs
YCIIOBHMA ISl PEIICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IITKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTopasi mpesmnoyiaraeT (GpopmMupoBaHue y OOyHaronIuXcs COCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTHh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUSI W CTPYKTYpBI y4eOHOTO MaTepwayia, CBOE BHACHHE MyTel (hopMupoBaHUS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4ueOHOM
NEATETPHOCTH, a TaKKe METOJAMYCCKUX PEIICHWA 3a/ad BOCIHUTAHHUS W Pa3BUTHS
cpencTBamu yueOHoro nmpeamera «buomorusy.

buonorus Ha ypoBHE cpenHero o0Iero oOpa3oBaHUS 3aHUMAET BaXKHOE MECTO.
On oOecrieunBaeT (hopMUpOBaHKE Y 00YIAFOIITUXCSI MPECTABICHUN 0 HAYYHOW KapTHHE
MHUpa, pacmupsieT U o0000maeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEITHHBIX
MpU3HAKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIOINHH, CO3MAET YCIOBUS JIS: TMO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GopMHUpOBaHUS (DYHKITMOHAIBHONW TPAMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M O€30macHoOro oopasza >KM3HH, SKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOU MIPUPOJIE U YCTIOBEKY.

Bonbioe 3HaueHWe OHWOJOTHS MMEET TAaKXKe JJIA PEHICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lay CPEAHEro 00IIero oOpa3oBaHUs, COLUATU3ANUKA O0YUYarOIIMXCA.
N3yyenue Onosioruu odecreunBacT yClIoBUs I (POPMHUPOBAHUS MHTCILICKTYATbHBIX,
KOMMYHHKAITMOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, JACTETHYCCKOH KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (PU3UKH, XuMuUU U reorpaduu. HazpaHHbIe
TIOJIOKEHHUSI O TIPEeTHA3HAYEHUHN y4eOHOT0 rpeaMeTa « bBuoIorus coCTaBiiIv OCHOBY IS
OTpENCICHUS TIOIXOJ0B K OTOOPY W CTPYKTYPHPOBAHHMIO €r0  COJCpKaHUS,
MPEICTABIICHHOTO B ITpOrpamMMe 1o OMOJIOTHH.

Ot16op conepxkanus y4deOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIICCTBJIEH C MO3UIUI KYJIBTYPOCOOOPA3HOTO MOIX0/Ia, B COOTBETCTBUHU C KOTOPBIM
oOyJaromecs: JTOJDKHBI OCBOWThH 3HAHUS M YMEHHS, 3HAYUMBbIC TSI (POPMUPOBAHUS
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o0mIei KylbTypbl, OMpENesIoNnIie aJeKBaTHOE MOBEACHHE YEIIOBEKAa B OKPYXKaroIIeH
MPUPOJIHOM Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenpHocTH. Ocob0oe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
COJEpKaHUsl, KOTOpHIE CIyXaT OCHOBOM JJsi (OPMUPOBAaHUS MPEACTaBICHUI
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPA U LEHHOCTHBIX OPHUEHTAILIMSIX
JUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMMHA ONOJIOTHIECKOTO 00pa30BaHUsI.

CtpykTypupoBaHHe COACpKaHUS  y4eOHOro  MaTrepuajia B  HpOrpaMme
no OHOJOTHM OCYIIECTBICHO C Y4E€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUN
00 OTIWYUTEIBHBIX OCOOCHHOCTSX JXMBOW TPHUPOIBLI, O €€ ypOBHEBOW OpraHU3aIluu
¥ JBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeamera «buomorusy
BBIJICJICHBI CIIEYIOLIUE COJAepXaTelabHble NuHUU: «buonorms kak Hayka. Mertozasl
Hay4yHOro Tmo3HaHus», «KieTka kak Owuonornueckas cuctema», «OpraHu3M Kak
ononoruyeckas cuctemay, «CucreMa U1 MHOrooOpazue OpraHM4ecKOro MHUpay,
«IBOJIOIMS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE
OOYYarOIIMMUCS 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMK YKUBBIX
CUCTEM Pa3HOrO0 paHra W MpUOOpETEeHHWE YMEHUW HCMOJIb30BATh H3TH 3HAHMS
JUTST TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB JKUBOW MPHUPOIBI M PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue — 1enu V3YUYCHHUS y4e0HOTO npeaMera «bunonorus»
Ha 0a30BOM ypOBHE 00ECIIEUNBAETCS PELLICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE 00YyYarOUUMHUCS CUCTEMbI 3HAHUW O OMOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWIaX,  CIYXKaIluX OCHOBOM
1u1st GOPMHUPOBAHUSA MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAYYHOTO IMO3HAHUSI, CTPOCHUU, MHOTOOOPa3uU U 0COOCHHOCTSX KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHU3alliH, BBIJAIOMIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAHUSX
B OMOJIOTHH;

dbopMmupoBaHue y  OOYyYalOIIMXCS  [MO3HABATENBbHBIX, HWHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a IAHHBIX O MYTSIX Pa3BUTHS B OUOJIOTHU
HAyYHBIX B3IJISA0B, UJIEH U MOAXOJOB K M3YyUYEHUIO KHBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alluu;

CTaHOBJICHHE y OOyYarOMIMXCs 0OMIeH KyIbTyphl, (DYHKIIMOHATLHON IPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYXKAIOMIET0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUN OMOJIOTHN;

dopMupoBaHMe y  OOyYarolMXCS  YMEHUHW  WJUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEbHOCTH 4YeJOBeKa, pPa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
MPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOJTIOZICHUS STUYECKUX HOPM
IIPYU MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWWA JJI1 TIOBBIIMICHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 1Sl POPMUPOBAHUSI HAYUHOI'O MUPOBO33PEHUS;
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NpUMEHEHHE TPUOOPETEHHBIX 3HAHWM M YMEHUHW B TOBCEAHEBHOW KHU3HU
JUTSL OLIEHKH TIOCJIECTBUN CBOEH JEATENBHOCTH IO OTHOLIEHUIO K OKpYXKalolen cpee,
COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpenHero oOmero oOpazoBaHusi —«buonorus», u3ydaemas
Ha 6a30BOM ypOBHE, SIBJISIETCS 0053aTEIBHBIM YUEOHBIM IPEIMETOM, BXOSIIUM B COCTAB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHbIE TIPEMETBD».

OO1iee ynciio 9acoB, PeKOMEHIOBAHHBIX JIJIsl M3y4deHUs Ouonornn — 68 vacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).
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COAEPKXAHUE OBYUYEHUA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3b OHOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMH €CTECTBEHHBIMU HayKaMu, Quiiocodueit, 3TUKON, 3CTETUKOMN U ipaBoM. Posib
Ouonorun B (POPMUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUSA JKUBOM HpPUPOIbl (HAOMIOAEHHME, SKCIIEPUMEHT, OIHUCAHHE,
U3MepeHue, KiaccupuKalys, MoIeIMpOBaHIE, CTaTUCTHUECKas 00pabOoTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktruueckas padorta Ne 1. «/cnosnb30BaHue pa3aM4HbIX METOAOB MIPU U3YUEHUHU

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTEMBbI U UX OPTraHU3ALUSA

KuBbie cucteMbl (OMOCHCTEMBI) KakK MOpeAMET u3ydeHus Ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Hemoncmpauyuu:

Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH YKU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl [JHK.

Tema 3. XuMuueckuii cOCTaB M CTPOEHHUE KJIETKHU

XUMHAYECKUN COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIUK BOABI U MUHEPAJIBHBIX BEIIECTB B KJeTKe. [loep;kanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHUCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOW MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu 6€aKoB.

depmeHTH — Oumosormueckue kartanu3aTtopbl. CtpoeHue depMeHTa: aKTUBHBIN
1eHTp, cyocrtpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otnudns ¢hepMeHTOB
OT HEOPTAaHUYECKUX KaTaJanu3aTOPOB.
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VYrieBoabl: MOHOCaxapuibl (TJIIOKO3a, prbo3a M JIe30KCHpru003a), JUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxXxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodumibHo-TUIPODHOOHBIE
cBoiicTBa. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEJIKOB U
JIMITAJIOB KaK HICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kieTke. KineTtounas Teopusi — mpuMep B3aMMOEUCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAaHUU. METO/Ibl U3yUeHHUS KIETKHU.

Krnerka kak menoctHast kuBas cucrema. OOIMe Npu3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnel KJIETOK: 3yKapuoTHUeCcKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckon kinetku. Kinetounas crenka 6akrepuii. CTpoeHHe 2yKapUOTHYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENBLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkiuu. Ilnazmaruyeckas memOpana, e€ cBoicTtBa W GyHkuuu. l{uromnazma
u e€ opranounbl. OgHnomemOpanHbie opraHounbl kietku: JOIIC, ammapat ['ombmxw,
nu30coMbl.  [loyaBTOHOMHBIE  OpraHOMABI KIETKA: MHUTOXOHIAPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHIpUH U miacTua. Buasl niuactun. HememOpanHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopHbli 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIjia3Ma, XpoMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxiua, K.M. bap.

Jluaepammol: «PacnpeneneHue XUMHUUYECKUX DJIEMEHTOB B HEXKHBOM IPUPOIL»,
«Pacrnpenenenne XMuMHYECKHX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJEKyIbl BoAb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoOTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOM KJIeTKU», «CTpoeHHE NPOKAPUOTHYECKON KIIETKH», «CTpoeHue siapa
KJIETKNY, « YTIEBOABD, «JIUIHUIBI.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HaOJTIOJICHUM, HW3MEpPEHHM, OKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
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Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHasi pabota Ne 2. «M3yueHue CTpoeHus: KIETOK PACTEHUH, KUBOTHBIX U
OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€IUHOTO IIpoliecca
Merabonmu3ma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TMOHUMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTpOodHBIM W TeTepoTpodHblii. Poms depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CeroBasi U TemMHoBas ¢asbl (oTocuHTe3a. Peaknuu porocuHTesa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpeAbl Ha (POTOCHUHTE3 U CHOCOOBI TMOBBIICHUS €r0 MPOAYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIUPOBaHUE DHEPTUM B KIETKE. DTallbl SHEPreTUYecKoro ooOMeHa. [ mukonms.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKWil KO W €ro CBOWMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsiius — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3e Oernka.

Heknerounsie hopmbl KU3HU — BHUPYCHl. VICTOpUS OTKpPBITUS BHUPYCOB
(AI.H. HBanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KMBOTHBIX M 4YETOBEKA, BBHI3BIBAEMBIC BHpPYCaMHU.
Bupyc ummyHonedummra uemoBeka (BUY) — Bo3Oymurens CIIWJla. OOpatHas
TPaHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii  oOMeH», «Xiopomaact», «Dorocuntesy, «Crpoenue JIHK»,
«CtpoeHue u (QPyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTepuodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTku», MoJenb cTpykTypsl JJHK.
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Tema 5. Pa3MHO:KeHNe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTep(daze. Permukanms — peakiuss MarpuuHoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOrnYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi THOENb KIETKH — allONTO3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buubl Oecronoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJaBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHue. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSsiuyHUKU. OOpa3oBaHHe U Pa3BUTHE IMOJOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHMUS
ANIEKIETOK U criepMaro3ouoB. Onnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOreHEe3).  DOMOpHOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATBHOTO PA3BUTHUSI y TO3BOHOYHBIX >KHMBOTHBIX:
npoOieHne,  TacTpyJIsIus, OpraHoOTeHe3. [TocTomOpuoHanpHOE  pa3BHUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMH Pa3BUTHSL.

Hemoncmpayuu:

Tabnauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHU3MOB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUN,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IlIpsmoe n Henpsimoe
pazButue», «l'aMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CrniepmMaTo30u1bl
MJICKOIIUTAIONIETO», <«JSlilekneTka MIleKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens JIHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
1 SYMOPHOJIOTHU B CTAHOBJICHUM T€HETHUKHU. BKI1al poCCUICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUYECCKUN, ITUTOTCHETUICCKUM,
MOJIEKYJISIpHO-TeHETUUEeCKUi). (OCHOBHBIE TE€HETUYECKHE TMOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, yCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MTEPBOrO MOKOJICHHUS.
[IpaBuno 1OMUHHUPOBAaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpelyBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uTorenernueckre OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. Mcnosib30BaHWE AHATU3UPYIOLIETO CKPEUIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHoe HacienoBaHue mnpusHakoB. Padora T. Moprana mo cuemjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHne cueryieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeaeseHue Tmoya. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbI€ U TeTEpOTaMETHBIC OpraHu3Mbl. HaciienoBanrue npu3HaKkoB,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUIBI NI3MEHYNBOCTH: HEHACIICACTBEHHAS U HACIIEACTBEHHAsA. PoJib
Cpelbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
M3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npusHaka. KomnuecTBeHHbIE M KAYECTBEHHBIC PU3HAKU U X HOpMa peakiuu. CBoMCTBa
MOU(DUKAIIMOHHOW H3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanonHass u3MeH4YuBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTora U mnOpuuMHBL MyTanuil. MyTareHuble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
F€HETUYECKU . CoBpeMeHHOE ONpeAeIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipto [I[P-ananu3a.
HacnencrBenHnble 3a00JieBaHUs YeI0BEKa: TeHHbIE 00JIe3HU, OOJIE3HU C HACJIEICTBEHHON
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IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CTBOJIOBbIE KJIETKU. lIpuHLUMIBI 310pOBOrO 00pa3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX OoJe3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIIMHCKON T€HETUKHU B MPEJOTBPALIECHUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennensb, T. Mopran, . ne ®puz, C.C. YeTBepHUKOB,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabnuyvt u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHME U €T0 IUTOrCHETHYECKas
OCHOBa», «3aKOH pacCHICIJICHUS M €ro IIUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBaHue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anMoAEHCTBUE aJUIeNIbHBIX TE€HOBY», «l €HeTHYecKue
KapThl PACTEHUM, >XUBOTHBIX M YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTHU
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
U3MEHYUBOCTHY, «MonudukanmonHas u3MeHYUBOCTHY, «HacnempoBanue pesyc-
bakTopay, «I'eHeTHuKa rpynn KpoBu», «MyTarimoHHass U3MEHUYUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenomHoe  momuHupoBaHHWe»,  «JlurmOpumHoe  ckpemmBanue», «llepekpécr
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlaboparopnas pabGota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 mMyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKIAECHUE CEIIEKIMU U TOMECTUKALNS. Y YEHUE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI MPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYATIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIlleHKa 3KCTephepa. bIM3KOPOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunuda. CkpelumBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBanue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KneTouHass MH)KEHEpHs.
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Kierounbie KynpTypbsl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHueckd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

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

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHui», «llopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTCHHID,
«Otnanéunas rudpuanzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OObekThl ~ OMoTexHoJorum»,  «Kilerounble  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpyrpoBaHue U NEPEHOC FEHOB, XPOMOCOM.

Obopyoosanue.: MyISKY TII0JI0B U KOPHEIUIOA0B AUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035ICTBEHHBIE PACTCHHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATEIBHBIN Yy4YacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronInOHHAS OMOTOTHS

IIpeanochbuUIKM BO3HUKHOBEHHMSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B OMoI0ruu. BiinsiHuEe 3BOJTIOLIMOHHON TEOpUHU Ha pa3BUTHE OUOTIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOoAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
MMO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pPYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX TMyTell y Bcex
OpPraHU3MOB.

OBomonuonHas Teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBOKyIHe CUJIBI DBONIONUK BUIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKECHUE
Opu  OTPaHUYEHHOCTH  PECYpCOB,  HEOMNpenei€HHAas  W3MEHYUBOCTb, OOphOa
3a CYIIECTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cuntetnyeckas Teopus 3Botounn (CTI) u €€ OCHOBHBIE MTOJOKEHHUS.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBrxymue cuibl (pakTopbl) SBOTIONNN BUOB B IPUPOIe. MyTallmOHHBIN ITpo1iece
¥ KOMOWMHATUBHAS U3MEHYUBOCTH. [lomynsironnbie BOJIHBI U ipeiid reHoB. M3omsmnus u
MUTpaIys.

EctectBeHHbIN 0TOOP — HanpaBIAOMUA (HakTop 3BoOIUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
0. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoamanramumy, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny, «Kapra-
cxema wMmapmpytra nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAacKH, HaOOp
IJIOJIOB U CeMsH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIX,
Mozaenb «OCHOBHBIC HAMpPAaBJICHUS] HBONIONUNY», 00bEMHass wMozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX ).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb ammaukanusa «llepekpécT XpoMocom», BIaKHBIE
npenapathbl «Pa3BUTHEe HACEKOMOTO», «Pa3BUTHE JATYIIKWY, MUKpPOIpernapar
«/Ipo3oduna» (Hopma, Mmyraunu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomol:

Jlabopatropnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «Omnmcanue MpPUCIIOCOOTICHHOCTH OpraHU3Ma
1 € OTHOCUTEIIHBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE "KU3HU HA 3emJie

JloHaydHbIE TIPEACTABICHHUs O 3apOXKICHUM JKW3HH. HaydHbple runoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMmus. XUMHAYECKasi HBOJIIOLHUAL.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAaHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUEC XUMHUYCCKOW HBomonuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUMKHOBEHHE TMpOTOKIETKU. llepBble kietkn u ux s3Bomonusa. dopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.
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PazButne xu3Hu Ha 3emie no spaM U nepuoaaM. Karapxeil. Apxelckas
U TIpoTepo3oiickas 3pbl. [1ameo3oiickas spa u e€ nmepruoabl: KEeMOPUHCKUH, OPJTIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KcKas 3pa U €€ EPUOJIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DOBOJIIOLIMS YEJIOBEKa. AHTpPONOJIOTHS KaK Hayka. Pa3BuUTHE MpencTaBiIeHU
O MPOUCXO0KICHUU YeJIoBeKa. MeTo1bl n3ydeHus auTpornorese3a. CXoncTBa U pa3anyus
YeJI0BEKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETTOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTagMM M BETBH JBOJIOLAM YEJIOBEKA: ABCTPAIONUTEKH, UYenoBek
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Ta, 00pas3 KU3HU, OPYIHU.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKas),
HErpo-aBCTpaJIouHas (IKBAaTOpHAJIbHAS), MOHTOJOMJHAA (A3MATCKO-AMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
CylIecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwr: «Bo3nukHoBeHue CoJHEUYHOM CHCTEMBI», «Pa3Butune
opraHuyeckoro  mupa»,  «PacturenbHas — KleTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYEeCcKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  TIOANY,
«HenoBeueckue paco».

Obopyoosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMNIEphl,  pyOmna,  ckpedia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomol:
[Ipaktuyeckass pabora Ne 1. «M3ydeHwe UCKOMAEMbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKCKypcust « IBOIIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3/iesibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnyeckne, OMOTHYECKHE U aHTPOIOTEeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBl.

AbGuotudeckue (QakTophl: CBET, TemIepaTypa, BIaxHOCTh. doTomepuoausm.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. IlapasuTusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA  JUIsl  CYHIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH NOMyIsiuuy. OCHOBHBIE MTOKA3aTENN MOIMYJISILIUU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanys. JnHamMuka
YUCJIICHHOCTH NOMYJISILNN U €€ PEeTyIISLUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabnuyer u cxemwi: xapta «llpupognsie 30HBI 3emin», «Cpenbl OOWUTaHUS
opranu3MoB», «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckue 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HBIX MECT OOUTAHUSD.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPCHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJIALMA pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OuWOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buabi-noMmunantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (KOocUCTeMBI). [ToHsATHE 00 SKOCHCTEME M OUOTEOIICHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB ¥ MOTOK SHEPTHH B 3KocucTeme. Tpoduueckue (MUILEeBbIe) yPOBHU
skocucteMsbl. [Iumesslie nenu u cetu. OCHOBHBIE MTOKa3aTeaN 3KOCUCTEMBL: Ouomacca,
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OpOAYKIHMsI. OKOJOTMYECKHe MUPaMHIbL: TPOAYKIHMH, YHCIEHHOCTH, OHMOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUNBOCTD, CAMOPETYJIsALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
WA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTEMBI.
buonorudeckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM M YPOOIKOCHCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenne B.W. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uochepsi.
Kupoe BemectBo M ero QyHkuuu. OcoOeHHOocTH Ouochepbl Kak TINIOOAIBHON
sKocucTeMbl. JIluHaMuyeckoe paBHOBecHe U 0OpaTHas CBS3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBocTU Ouocheprl. OCHOBA PalMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbI.

Jemoncmpavuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabauyvr u cxemvi: «llumesble nenu», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm mnuTaHus», «DKOJOTHYECKass MHUPAMUIA,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha mpupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IpyHTOBBIX BOA», «llouBa — BakHeillmas cocTtaBistomas Ouochepb», «DaKkTOPbI
nerpanganuu mouBy, «llapaukoBsiil 3¢ ey, «DakTophl paAMOAKTHBHOTO 3arps3HEHUS
ounochepr», «O6mIas cTpykrypa ounocdepoi», «Pacnpoctpanenue xxu3nu B 6uocdepe»,
«O30HOBBIN 3kpaH O6uochepr», «Kpyrosopor yriepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOJIEY.

OOGopynoBanue: Mojenb-ammIdKaus «Tunudaaele  OUOIEHO3BDY, TepOapuit
«PacturenbHBIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM JKOJIOTHYECKUM TIpynmnaM oJHOro Buja, KpacHas kHuTa
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO BUOJIOT'UN HA YPOBHE CPEJTHEI'O OBIIET'O OBPA3OBAHMUA

Cormacao ®I'OC COO ycraHaBIMBarOTCs TPeOOBaHUS K PE3YJIbTATAM OCBOEHUS
Oo0yJaroIMMHUCST ~ MPOrpaMM  CpelHero oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METamnpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJbTATOB OCBOEHUS TMpeamera «bHoJorus»
BBIJICJICHBl CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaroIMMHCS POCCHUCKOM
IPaXJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTM K CaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH
U CaMOOTPEIETICHUIO, HATMYME MOTUBALIMU K 00YYEHUIO0 OUOJIOrUH, LIEJIEeHAPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAauUMA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndHOCTHBIE peE3yNIbTATBl OCBOCHHS mpeaMera «buosorus» aOCTHraroTCs
B CAMHCTBE Yy4eOHOM ¥  BOCHMTATEIbHOW  JIEATEIBHOCTH B  COOTBETCTBHUH
C TPaAWLIMOHHBIMH POCCUHUCKHMH COLUUOKYJIBTYPHBIMUA, HUCTOPUYECKUMU U ITyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE TMpaBUJIaMU U HOPMaMH
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEW MO3UIMUA JUYHOCTU, NMATPUOTHU3MA, YBAKECHUA
K 3aKOHY M MPaBOIOPSAJKY, YEJIOBEKY TPYyJa M CTapLIeMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBbHOro Hapoaa Poccuiickoit dDenepanuu, TPUPOAE M OKPYKAIOLICH
cpeze.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHUS YueOHOro mpeamera «bHOJOTHS HTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOyYaromIuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMUHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHUE JKU3HEHHOTO OMNBbITA U OINBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

Cc(OPMHPOBAHHOCTD TPAKIAHCKOW TO3MIIMK OOYYaroIIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIpPaB W O00SM3aHHOCTEH, yBakK€HHE 3aKOHA
U TPABOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENBHOCTH TMPHU CO3/JaHUU YYEOHBIX
IIPOEKTOB, PEIICHUH Y4€OHBIX U MMO3HABATEJbHBIX 3a]a4, BBIIOJHEHUHA OMOJIOTHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAECPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKIAaHCKOW HWAEHTUYHOCTH, MNaTPUOTU3MA,
YBaXKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen; PommHou, ropaoctu
3a CBOM Kpal, CBOWO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHMCKHUX YYEHBIX B CTAHOBJIEHHE M PA3BUTHE
OMOJIOrMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHI0 U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIEGHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBUM C TPAIULIUSAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPYy, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
KayeCTBAa TBOPYECKOW JIUYHOCTH;
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5) ¢pusnuyeckoro BocmUTaHusA, (OPMHUPOBAHUS  KYJIbTYPHI 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
INUTaHUE, COOJIIOJIEHNE TMIMEHMYECKUX MpPaBWI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY (U3WYECKOMY U IICHUXHUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJJIEKTUBHOTO OE3011aCHOTO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIHOJCH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHUS);

6) TPya0BOr0 BOCIIUTAHMSA:

TOTOBHOCTbH K TPY/y, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K aQKTHUBHOM JICATCIbHOCTH TEXHOJOTMYECKOM M  COILMaJIbHOU
HaIpPaBJIICHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM ESITEIBbHOCTH, YMCHHUE
COBepIIIaTh OCO3HAHHBIM BBHIOOpP OyayIiei nmpodeccuu U pealrn30BbIBATh COOCTBEHHBIS
JKU3HCHHBIC TIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOTHYECKOr0 BOCIIMTAHMS

HKOJIOTMYECKU LieJeco00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHMKY YKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  DKOJOTHYECKOM  KYJIbTypbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJI00AJTBPHOTO XapakTepa »SKOJOTMYECKHX MpodsieM u MmyTed ux
pEelLIeHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHM 3HAHUS U
YMEHHMsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOJIONIONIb30BAaHUEM
(cobmoieHne TpaBUJ TOBEACHUS B MPUPOJIE, HAIMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOIAHOU
cpele, YMEHHE MPOrHO3MPOBATh HEONArONMPHUITHBIE HKOJIOTMUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U PEAOTBPALIATh UX;

HaJU4YM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
OMbITA AESATENBHOCTH S3KOJOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TMO3HABaTEIbHOW, KOMMYHHMKATUBHOM W COLMAJIBHOW MpakTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM ESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;

COBEpULICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KyJIbTYpbl KakK CpeJICTBa
B3aMMOJICUCTBHS MEX/1Y JIFOJIbMH U IO3HAHUS MUPA;

NOHUMaHME celn(pPUKN OHOJIOrMH KaK HayKH, OCO3HaHUS €€ posid B (pOpMHUPOBAHUU
PAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUHM ILEJIOCTHOTO  IpEACTaBICHUS
00 OKpY’KaroIllleM MUpPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA M 00IIECTBa, B IIO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MPOOJIEM COXpPaHEHUs MPUPOIHOTO
paBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMUM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMIMHBI, CO3/IaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka NIyTed BbIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpoOsieM U obecrneueHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALlMOHAILHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmieil KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMHUPYEeMOH TMpU HU3YyUYEHHUH
OmoIoruy;

NOHMMAHHE CYIIHOCTH METO/I0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXaIOLIEro MHpa W MPOUCXOASIIMX B HEM HW3MEHEHUW, yMEHHUEe JeyaTh
O00OOCHOBaHHBIE 3aKJIFOUEHUS HAa OCHOBE HAy4YHbIX (PAKTOB U HMEIOLIMXCSA JIaHHBIX
C LIEJIbIO MOJTYYEHHUsI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENBHO UCIOIb30BATh OMOJIOTUYECKHE 3HAHUS JJIs1 pEeIIEHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYaLIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHAMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTHUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OUOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro Tmipeameta «buosorusy»
BKJIFOYAIOT: 3HAUYUMbIe JUIsi  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIHUXCS
MEXKIUCHMIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpaKarollue
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPa U CHEIIU(PUKY METOIOB MTO3HAHUS, UCIIOIH3YEMBbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH
(dbaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,
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HaOII0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX), YHUBEpPCAIbHbIE Y4eOHbIe NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanne (GYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUH
oOy4Jaronmxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEKIMCIMIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble joruvyeckue AeHCTBUA:

CaMOCTOSITENNbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCII0JIB30BaTh MPY OCBOCHHMH 3HAHUI NPUEMBI JIOTUYECKOIO MBIIIICHUS (aHAIU3a,
CUHTE3a, CPaBHEHUS, KJIaCCU(PUKAIUHU, 0000IEHHS ), paCKPhIBAaTh CMBICI OMOJIOTUYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBSA3U C JIPYTUMU
MOHATHUSIMU);

ONPENEIIATH LENH ACITENBHOCTH, 33/1aBasi NAPAMETPhl U KPUTEPUN UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JUIsl 00BsCHEHUS (PAKTOB U SABJICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIATH 3aKOHOMEPHOCTHM U INPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHMX,
(GOpMyIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

IPUMEHATb CXEMHO-MOJIEJIBHBIE CpENCTBA Ul IPEACTABICHUSA CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOT0 POJA, BHISIBJICHHBIX B PA3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbhiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4E€TOM aHajdu3a HMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHHUBATHh COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH padOTy B YCJIOBHSIX PeajbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX MPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BJQJICTh HaBbIKAMU YYEOHO-MCCIIENOBATENLCKOW M TPOEKTHOW JesATEIHHOCTH,
HABBIKAMH Pa3peIIeHUs MPoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEpIpETaluu, MPeoOPa30BaHUIO U TPUMEHECHUIO B YYCOHBIX CUTYaAIIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIl MBIIUJICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMHU U METOJAMH;
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CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIILHOMN eI TEIIEHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKU
OILICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B IpOo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3HENIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTUHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(OpManuu (TEKCTe Yy4eOHOTro
nocoOus1, HAyYHO-TOMYJIIPHOM JINTEpaType, OMOJIOrHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B MHTepHere), aHanu3upoBaTh UHGOPMALIUIO
pa3IUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTUUECKU OLICHUBATh €€ IOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTB;

(opMyIHpOBATH 3aITPOCH] U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounosiornyeckoi nHPpopmaIu, He0OX0IMMOM JIJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH()POPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO MCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOrHUECKOM
uH(popManuen: NpUMEHSITh XMUMHYECKHE, (PU3NYecKHe M MaTeMAaTHYeCKUe 3HAaKU U
CUMBOJIBI, (OPMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U TPEOOPa30BLIBAThH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJIIIHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmmenue:

OCYHIGCTBJIHTL KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘-IaCTBOBaTB
B JIMAjJOre WU AUCKYCCHMH TIO CYIIECTBY O0OCYXHacMol TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCKHI, BBICKA3bIBATb CY)KI[GHI/UI OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[naraeMoﬁ 3a1a4u,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTHX YYaCTHUKOB JUATIOTA WA
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIldd, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIICHWS W B3aUMOJICHCTBHUSA, IMOHUMATh
HaAMEPEHUS JIPYTUX JIOACH, MPOSBIATH YBXXHUTEIBHOE OTHOIICHHUE K COOECETHUKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAXKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYATLHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIICHUH Y4EeOHOU 3a7auu;

BBIOMPATHh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C yUETOM OOILIMX UHTEPECOB
Y BO3MOXHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JICACTBUS O €€ TOCTHXKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPENEIISATh POJIM C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pE3yNbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKThI, OLEHWBATh HUJEU C TO3ULUUMU HOBHU3HBI,
OpPUTHMHANIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepcaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusauus:

WCITOJIH30BaTh OWMOJIOTMYECKUE 3HAHUS TSI BBISBJICHHS MPOOJIEM W WX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEILHYIO JICSITEIBHOCTh, BBISBISTH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa3OBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBI C YYETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYaIHsIM;

pacIIMpATh PAMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIIOJIb30BaTh
npu€mbl peJIeKCUU IS OLIEHKHU CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOUAIOT crienuduyeckue s yueOHoro mpeamera «buUOJOTHs) HaydHbIC
3HaHMS, YMEHHUS M  CIOCOOBI  JCWCTBUH 1O  OCBOCHHIO, HWHTEpPIPETAIUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallMsX, a TaKXKe€ B PEabHBIX
KU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTaBIEHBI MO roJaM 00yUYeHHUS.

[IpeameTHBIC PE3yIBbTaThl OCBOCHHSI yueOHOTO peamera «buomorus» B 10 kiacce
JTOJDKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OUOJIOTHHU B CUCTEME HAyYHOT'O 3HAHUS
CCTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YeJIOBEKa
JUTSL peIIIEHUS )KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpPhIBATh COJIEPKAaHUE OMOJIOTMUECKUX TEPMHUHOB U TIOHSITHI: YKU3HbD,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperynsius), ypOBHEBas OpTraHMU3aIlUsl JKUBBIX CHCTEM, CaMOBOCITPOM3BEICHUE
(peripoyKiusi ), HACAEACTBEHHOCTh, H3MEHYMBOCTh, POCT M Pa3BUTHE;

YyMEHUE u3JlaraTh  OWOJIOTMYECKHEe Teopuu  (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJIEKYJsIpHON Ouosiorun), 3axonsl (I'. Mennmens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pacTeHuit H.WM. BaBunoBa), omnpeaenarb paHHIlbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BJIaJ€Th METOJAaMH HAy4YHOTO I[IO3HAHMS B OWOJOTHM: HAOIIOJCHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMS W TMPOBEICHUE
OMOJOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJIETKe, (HOTOCHHTE3a,
MIACTHIECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAILHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TOJYYCHHBIC 3HAHUA JJII OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C IIETTBI0 OOeCTIEYCHHS 0€30IaCHOCTH CBOETO 3I0POBbSI 1 37I0POBBS OKPYIKAIOIITUX JTFO/ICH,
COOJIIOZICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH TPHUPOJHON Cpene,
MOHMMaHUE HEOOXOMUMOCTH HCITOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIIaTh JIEMEHTAPHBIC TCHETUYECKUE 3aadyl Ha MOHO- M JUTHOPUIHOEC
CKpElIMBaHue, CIICTUICHHOE HAacJe0BaHWe, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpPMAIlUU, HAYYHO-TIOMYJSPHBIE MaTepUalIb),
OTUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OHWOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIIMI0O M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEGHHUS  ydeOHoro mnpenmera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUHU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa M HAy4YHOTO MHPOBO33PEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHbBIX-
OMOJIOrOB B pa3BUTHE OHWOJIOTMM, (PYHKIMOHAIBHOW TIPaMOTHOCTHM  YeJOBEKa
JUISl pELIEHUS KU3HEHHBIX 337124,
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YMEHUE PACKPhIBATh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJsiliisg, TeHOGOHA, SBOJIOLUMS, JBIXKyIIME CHIbl ((aKTOpbl) 3BOJIOLNH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHJA000pa30BaHUE, DSKOJOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE H3j1arath OWojormdeckue Teopuu (dBostonwonHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpUs DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIiIaBHBIX HANpPaBICHUW M IIyTE€H HBOJIIOLHAU
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaenstb TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIQJCTh METOJAAMU HAYYHOTO TIIO3HAHWS B OWOJOTHH: HAOIIOJACHUE
U OINHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB U SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO HSKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTHU
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHUE IOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHUN, TEOPUH M 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSALNUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOIrEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, ECTECTBEHHOTO
ot0opa, BU1000pa30BaHus, IPUCTIOCOOICEHHOCTH OPTaHU3MOB, JIEHCTBHSI SKOJOTUYECKUX
(GaKTOpOB HAa OPTraHMU3MBI, MEPEHOCA BEIIECTB M IIOTOKAa DHEPTUU B IKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHYECCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHSA IPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON KU3HU
C IeNbI0 o0ecnedeHust 0€30IaCHOCTH CBOETO 37I0POBbsSI U 37I0POBbsI OKPY’KAIOIIUX JIFOJIEH,
COOJIIOJICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH NPHUPOTHOU Cpeje,
MOHMMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTHUN /IS
PaIMOHAIBHOTO TTPUPOOTIOIH30BaAHNS;

YMEHUE pemaTh 3JIEMEHTApHbIC OHOJOTHMYECKHE 3a/Jadd, COCTaBIATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHUE BBITOJIHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICTBa MAacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUaIb),
paccMaTpuBaTh ri00aabHbBIC YKOJIOTHICCKUE MPOOIEMBI COBPEMEHHOCTH, (hOPMHPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMoNIOTHYECKyI0 MH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
pa3liesioB U TeEM [IporpammHoe copepkanue
n/n 4acoB oOy4Jaronmxcs
y4eOHOTro IpeameTa
Tema 1. buoJsiornsi kKak Hayka
1.1 | buonorus B cucTeme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpwiBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHATUM: HAYYHOE MUPOBO33PEHHUE,
JOPYTMMH €CTECTBEHHBIMU HAYKaAMH, Hay4Has KapTHHA MUPA, HAy4HbIH METOJ,
dunocodueid, peTurueid, STUKOMH, THIIOTE34a, TCOPHA, MCTObI
HCCIICIOBAHMUS.

ACTETUKOM U mpaBoM. Poib Ouonoruu

B () OPMHUPOBAHUU COBPEMEHHOMN HAyYHOI
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX
HayK.

Jemoncmpavuu:

llopmpemuwi: Y. J[lapBun, I'. Menaens,

H. K. Kosbnos, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTObI TO3ZHAHUS
KUBOW IIPUPOIBI»

XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPeSIn IPYTUX
€CTECTBEHHBIX HayK. [lepeuncisaTh
paziesibl OMOJIOTUU B COOTBETCTBUE

C OOBEKTaMH H3Yy4YEHUS.

Ha3piBaTh BakHEUIIIME OTPACIIH
OMOJOTMYSCKUX 3HAHUH M 3a1a9H,
crosiiue nepen ouosorueit XXI B.

1.2 | Mertoasl mo3HaHUS 1 MeToabl T03HAHUS KUBOM PUPOIbI PackpsiBaTh conepxaHue TEPMUHOB U
YKUBOU MPUPO/IBI (HabJsroieHUe, SKCTICPUMEHT, ONTMCAHKUE, | TIOHSATUN: HAYYHBINA METOJ, METOIbI
U3MepeHue, Kiaccuukanus, HCCIIEIOBAHUS.
MOJICTUPOBAHUE, CTATUCTUYECKAs XapakTepu3oBaTh OCHOBHBIE METO/IbI
00paboTKa JTaHHBIX). MO3HAHUS )KUBOU MPUPOJILI: HAOTIOJCHHE,
Hemoncmpayuu: DKCIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
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Tabauywl u cxemvt: «MeTOABI TO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3NIMYHBIX METOIOB
IPU U3y4YeHUH OUOTOTHYECKUX
00BEKTOBY

KJaccuuKanus, MOACTMPOBAHHUE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTAaHUYECKOW TTPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranu3anuu OUOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKHHN),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Hemoncmpavuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HW», «Y POBHU

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMEe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3aIK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONTUMCS YCIIOBHSIM).
[IpuBoaNTH MpUMEPHI OHOCHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUU U
CpPaBHUBATH MPOSBIICHUS CBONCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINEe B OMOCUCTEMAX:

0OMEH BEIEeCTB U MPEBpaIlCHHUE
YHEPTUH, CAMOBOCITPOU3BEICHHE,
caMOPETYJISLINS, Pa3BUTHE.

CoOmronath mpaBuiia 0epekKHOTO
OTHOIICHHS K XKHUBOU TIPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIE COU

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIe BellleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juazpammur: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacrpeneneHne XuMUYECKIX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH

30



denepanbHas padbodas nporpamma | buonorus. 10-11 kmacchl (6a30BbIil YpOBEHB)

AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUHN: OEJIKH, TTOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHHUMBIE AMUHOKUCJIOTHI, TICTITUAHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN HNOJIMIENTH]I, JeHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCIIATh U XapaKTEPU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemovr: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpriBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celn(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
Kodepmentsl. ButamuHBI.
Otnuuns GpepMeHTOB

OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

Ko(epMeHThI, OCTKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bIBaTh OTINYHS (EPMEHTOB

OT HEOPTaHWYECKHUX KaTallu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTAINTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3blI
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I03a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
docdonunubl, CTEpOUIBIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckune pyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabauysl u cxemvl: «YTIAEBOIBDY,
«JInnuaen.

Obopyoosanue: 060pyI0BaHNE

PackpbiBath copepkanrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXaPH/IBI,
JCaxapu/ibl, MOJMCAXapu/bl, TIIOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Maca),
dbochommmuIbl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIAaCCOPTraHWYECKUX COCIUHECHUU.
KnaccudummpoBath yrieBo bl U JIATTHABI
110 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJOB U JIUTIUIOB.

CxeMaTnyecku u300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUIIUIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
U3MEPECHH, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh copepkaHue TEPMHUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATHUHN: 1E30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKITUH. MOJIMHYKJIEOTUIHAS LIETIh
Jlemoncmpavyuu: (TOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHcrnopTHas,
«Hyxneunossie kuciotsl; JJHK», pubocomaibHas); ageHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckast CBA3b.
MouieKysibl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThl HOCHUTEJIA HACIEACTBEHHON
uHbopmaIum.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kuciotr, ATD
3.6 | Uctopus u meToapl [uronorus — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJCHCTBUS UaeH U (HaKTOB
B HAyYHOM I1O3HAHMH.

MOHATUMN: KJIETKA, [TUTOJIOTHS;
PACKpBIBATH COAECPKAHUE TOJIOKECHUN
KJIETOYHOM TEOPUH.
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MeToapl U3y4eHHS KIETKH.
Hemoncmpayuu:

Ilopmpemui:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncrnaTh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUYCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO0mre MpU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJbl JJHK
KaK TeHETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6axrepwuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Tnasmatnyeckas MemOpaHa, €€ CBOMCTBA
U QYHKITUY.

PackppiBath copepkaHue TEPMUHOB U
MOHATHI: KJIETKHU (3yKapuoTHIecKas,
MPOKapUOTHYIECKas ), TFIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIMN,
aKTUBHBIN), SDHAOUUTO3 ((paromuTos,
MTUHOITUTO3), SK30IIUTO3, KJICTOUHAS
CTCHKA, HYKJICOU]I.

CpaBHUBaTh MEXTY COOOM
DYKaApUOTUYECKUE U MIPOKAPHUOTUUECKUE
KJICTKH; OTMEYaTh CXOJICTBO U Pa3INIMI
B CTPOCHHUM KJIETOK OaKTEepud,
YKUBOTHBIX, PACTEHU U TPUOOB
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Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywt u cxemolr: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIIETKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHAPUH, TUTACTUJIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Buasimiactum.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pHUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTraHOUOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbId HEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOILIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpwiBaTh conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUYKH, KJIETOUYHBII
IEeHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, sAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YKAPUOTHICCKOM
KJIETKH 10 U300pKECHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PHIIMPOBATH OPTaHOU/IBI
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XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemwvi: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopHast padota Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTE€HUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX OMNHUCAHUE)

B 3aBUCHMOCTH OT OCOOEHHOCTEN HX
CTpoeHus (0AHOMEMOpaHHEIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHUs, rnepenayu (yaIBOCHHE
XpPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uxX QyHKIIHHY;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKUT 0OMEH) MOHSATUI: 0OMEH BEIIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUJIALINS (PHEPTETUUCCKUM MpeBpalleHue YHEPruu (METa00M3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EIMHOTO ACCUMUJISALUS, TNIACTUYECKUI OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
dboTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycinoBuid cpesl
Ha (POTOCHHTE3 U CIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTES)

JTUCCUMUJIALINS, JHEPTETUYECKUI OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOIMe B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3M MEX/1y ITOTJIOLIEHUEM COJIHEUHOU
SHEPTUH XJIOPO(DUIIOM U CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBaTh (POTOCHHTE3 U XEMOCHHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KM3HHU Ha 3emiie

4.2

DHepreTU4ecKuit
obmeH

DHEPreTHYeCcKuii 0OMEH B KJICTKE.
PacmieniieHue BemecTB, BhIJCICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOr0 OOMEHA.
['mukonu3. bpoxxeHnen ero BUAbL.

PackppiBath comepxaHue TEPMUHOB U
MOHSTHI: SHEPreTUYECKUl 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIO€ OpOKEHHE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUAY,
«OHEpreTuYecKuii 0OMeH»

JTUCCUMIIIALINSA, (PepMEHT.
Xapaktepu3oBaTh 0OMEH BEILIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTb 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyars THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuchIBaTh ATAMBl JHEPTETUYECKOTO
oOmMmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh pEakiUy TJIUKOJIN3A,
OpO’keHUs1, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CUHTE30M MOJEKYJTATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ITANoB

4.3

buocunTes Oeska

Peaknunu maTpudHOTO CUHTE3A.
I'enetnueckas unpopmarms u JHK.
Peanuzanus reneTudyeckoun
uH(popMaIMK B KJIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKO/JIOH,
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I'eneTnyeckuil KoJ UEro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIOT. Pois pubocoms
OnocuHTE3€e OEKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyet u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkanus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOEIN- AaNITTUKAIIUN
«Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaIbHas 1I0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peau3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMH MAaTPUIHOTO
cuntezaMosiekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GopMbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U KU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
unTerpasa. [lpodunakruka
pacipoCTpaHeHHUs] BUPYCHBIX
3a00JIeBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (BIIY), oHKOreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUYHYIO (hOpMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEACSITETLHOCTH BHPYCOB.
OnuceiBaTh )XKM3HEHHBIN IIUKJI BUPYCOB
UMMYHOJCHUIITA YETIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3aukH), bakrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
Oaktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJIeIb-anTuIMKaIUs
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTounsbIit UK, WK )KU3HEHHBIA ITUKIT
knetku. Matepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTEpdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruyeckre OCHOBBI pa3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. brosIornueckuii CMbICI MUTO3A.
[Tporpammupyemasi ruGeshb KISTKH —
arornTo3.

PackpeiBaTh copep:kaHre TEPMUHOB U
MOHSTHI: KIIETOUHBIN UK, HHTEp(da3a,
penyIUIMKaLIHS, XpPOMOCOMa, KAPUOTHIL,
rarjJIONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN LIUKIT KIETKH;
MEPEUUCIIATh U XapaKTepU30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPBI KJIETOK.
CpaBHUBATh CTaJANU MUTO3A.
Pa3nnuate Ha MUKponpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «JlereHue KIeTkmny;
moxens JJTHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopHas padota Ne 3.
«Habmroienre MuTO3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJUy MUTO3A.
PackpsiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe U MOoJIOBOE.

Bust 6ecrionoro pa3sMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE,
BETeTaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT Gecrooro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIeJIEHHUE HAJIBOE, IOYKOBAHUE,
cropyJisius, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOITHOE OIJIOJIOTBOPEHHUE, TTOJIOBBIE
JKeJe3bl, CCMEHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3MHOKCHHA OPIraHU3MOB», ((I[BOﬁHOG

OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KineTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3Ha4YeHHE OECTIOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHUSI.

Br1aensate BUIBI OECTIONOT0
Pa3MHOKEHUST; BBISIBIIATH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuémMaMu BETeTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STUTICKJICTKH, CIIPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiiosa. [Iporeccs,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii cCMbICI
Y 3HAYECHUE MEeno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKIY,
«Menos».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJI€JIb-aNTIINKaIIUs
«JleneHue KIeTKn»

PackpeiBaTh cojpepkaHre TEPMUHOB U
MMOHITHI: ME03, KOHBIOTaIIUs
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.
XapaxkTepuzoBaTh MEM03 KaK CIocoo

KJICTOYHOI'O ACJICHUA, OIIMCHIBATH Meno3
10 CTaausAM; CpaBHHUBATh CTAAUU Meo3a

H MHTO3Aa.

PaznuyaTe Ha pUCyHKAaX CTaAuu MeE03a;

pPacKphIBaTh OMOJOTHUECKOE 3HAUCHUE
Meno3a
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5.4 | ObpazoBanue u ["ameTorenes — npoiiecc 0Opa3zoBaHuUs PackpriBatTh conepkaHue TEPMUHOB U
Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSITUIA: TAMETOTE€HE3, CIIEPMATOIEHE3,
KJIETOK. [TonoBbIe Kene3bl: CEMEHHUKH U OOr€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE SAUIEKIIETKA, TOJISIPHBIC TEIbIIA.

MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
AUIEKIETKA) — CIIEpMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OITUCHIBATH
SIMIIEKJIETOK M CIIEPMATO30M/I0B. MPOIIECC UX PA3BUTHSL.

OmonorBopenue. [Taprenorenes. CpaBHUBATH ClIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOI0TBOPEHUE,

Tabnuyvt u cxemol: «IIpsMoen HenpsiMoe | OMOTIOrMYecKOe 3HaUECHUE

paszButHe», «['ameTorenes OIIOIOTBOPEHUS

y MJICKOTIUTAIOIINX U YEJIOBEKaY.

Obopyodosanue: Monenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapathbl «CriepMaTo30HIbl

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MJIEKOTTUTAIOLLET 0.

Jlabopamopnsie u npakmuueckue

pabomeur:

JlabopaTtopHas pabota Ne 4. «3yuenne

CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTax

5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojliepaHue TEPMUHOB
pa3BUTHE DOMOpHOHAIIBHOE PAa3BUTHE Y TIOHSTUI: OHTOTE€HE3, YMOPHUOTEHE3,
OpraHu3MOB (amMOpurorenes). DTarbl SMOPUOHAIBLHOTO | 3UTOTa, ApobJieHHne, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1actyna, 6JacTouenb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Biugnaue cpeapl Ha pa3BUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbBIE
BBI3bIBATh BPOXJACHHBIE YPOJICTBA.
Poct u pazButue pacrennii. OHTOreHe3
LBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpavyuu:

Tabauywvt u cxemor: «OCHOBHBIE CTaAUN
OHTOreHe3a», «IIpssmoe u Henpsamoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, Helpyina, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: MPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIOpa, TTbUIBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

Onpenensars dTanbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXOJISIINE HAa KKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
PSAMOE M HEMPSAMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHUE 3aPOIbIIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbiBaTh cofep:kaHne TEPMUHOB U

O HaCJIEJICTBEHHOCTHU Ponw muronoruu u sMOpuooruu MOHATUMN: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUM FeHETHKU. Bxian XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HI0Ta, FETEPO3UroTa,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HaK (FeH),
(rubpua0IOTNYECKUil, pelleCCUBHBIN MTpU3HAK (T€H), YhcTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, THOPH]T.
TE€HETUYECKHUI). [lepeuncnarh 1 XapakTeprU30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKHU: THOPUAOJIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKHM, MOJIEKYJIISIPHO-
UCIIOJIb3yeMas B CX€Max CKpEIMBAHUM. | FTCHETUYECCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pELEeCCUBHbBIE PU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoB, ITonp30BaTHCA TEHETUUECKOU
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- alITITUKALIS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MoHornOpuaHOE CKpelBaHue, CKpEIIMBaHUs
repOapuii «['opox moceBHOM»

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaclIeq0BaHUS PackpbIBaTh copepkaHre TEpPMUHOB

HACJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpelruBaHue, (QCHOTUITHYECCKUE

MonorubpuaHoe CKpeIlMBaHue. 3aKOHETMHOOOpa3Hsl IpyNIbl, THOPUIONIOTHYECKUN METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JOMUHUPOBAHUS. 3aKOH paclIeTICHUs (MoHOE, HETOIHOE), PaCIlEIIEHUE
MPU3HAKOB. ['MIOTE3a YNCTOTHI raMerT. B ITOTOMCTBE.
[TonHoen HemnosHOe JOMUHHPOBAHUE. OnuceIBaTh METOAUKY NMPOBEICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeHU-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «'opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUNOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, 0OBICHIThH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpeuBanme. 3aKoH
HE3aBUCUMOTO HaCJIeJOBaHUs
npu3HaKoB. L{uToreHeTrueckne OCHOBBI
JTUTAOPUTHOTO CKpPEIIMBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemwl: «JIurudpugnoe
CKpentuBanuey, «Llutomornueckue
OCHOBBI JIUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- alITTAKAIUS
«JlurnbpuIHOE CKpEIIBAHKEC)

PackpwiBaTh cojiepkaHre TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBath onbiThl . MeHnnaens

10 U3YYCHUIO HACIIEAOBAHUS IBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh conepkaHue 3aKOHA
HE3aBUCHUMOT0 HACIIEOBAaHUS TPU3HAKOB.
[IpruMeHITP MaTEMaTUYECKHUIM pACUET
C IOMOIIIBIO METO/1a TEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o GeHOTUIly U T€HOTHUITY.
3anuceIBaTh CXEMBI JUTHOPUIHOTO
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CKpELIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATH
T€HETUYECKHUE 3a/1a4l Ha JUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «KMenos»,
«I"eHeTHYeCKUE KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBatTh copepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CuerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAITIH
T'€HOB, OIMPEACIIATh YUCIIO TPy
CUEIJICHUS T€HOB; pelIaTh TeHETUYECKUE
3a/1a4M HA CLETUIEHHOE HACJIeI0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHe TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTeporaMeTHbIe OPraHU3MBlI. rOMOT'aMETHBIN I0JI, FETEPOraMEeTHBIN

HacnengoBanue npru3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HAcCJIEI0BaHHE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICITICHUS
H.N. Basuiios. 10JIa y pa3jIMYHbIX OPraHU3MOB.
Tabauywvl u cxemvl: «I'eHeTUKA MTONTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHN, HAaCJIEJOBaHUSI PU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € I0JIOM», «KapuoTunsl Y HE CUEIUICHHBIX croJioM. Pemarh
YeJIOBEKa U KUBOTHBIX I€HETUYECKHUE 33/1a4M Ha HACJIEI0BaHUE
CLEIUIEHHBIX C II0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl N3MEHUUBOCTH: PackpbiBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIIEACTBEHHA. MOHSATUMN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIECTBEHHON HACJIEICTBEHHAs! U3MEHUYHUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTHKA
MOIU(PUKATMOHHONW U3MEHYHBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
kpuBas. Hopma peakunu nprsHaka.
KosmnuecTBEeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKY U UX HOPMA PEAKLIUH.
CaoiicTBaMOAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYHUBOCTD,
MOIU(DUKAIIMOHHAS U3MEHYUBOCTb,
BapHUallMOHHBIN PsiJl, BApUaHTa,
BapUaIlMOHHAsl KpUBas, MPU3HAK,
HOpPMa peaKIMu, KOJIMYECTBEHHBIC 1
Ka4ueCTBEHHBIC MMPU3HAKHU.
KnaccudunmpoBats BUIbI
W3MEHYMBOCTH U BBISBIISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOI»

OMoIOTHYECKHE OCOOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
KaueCTBEHHbIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAUYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
WU3MEHYMBOCThb. M€e03 U OJIOBOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyrtareHnbie (haKTophbl.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpriBaTh coaep:kaHre TEPMUHOB U
TTOHSATHUM: HACJICACTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILJIOU NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSJIOB

B HACJICJICTBEHHOM M3MEHUNBOCTHU

H. 1. BaBmiioBa u 00OBACHITH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJIUTH
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUYNHBI BOSHUKHOBEHHUSI
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U3MEHYHBOCTHY.

Obopyodosanue: MAKPOCKOTI,
Mukpornpenapar «Jpozoduna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C IECTPOil
OKpPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopnas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTaIuii, poib (GakTOpOB-MyTarcHOB.
CpaBHHMBaTh BBl MyTallii; BBISIBIISATH
MPUYUHBI HACIEICTBEHHON
M3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
MIPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
0ose3nn. CoMaTHYeCKue U
F€HEePATUBHbBIC MYTAIUU.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUIN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; IPUBOAUTH
MIpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOIbI UX
NpoQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOT0
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CrtBosioBbI€ KiIEeTKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, JUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICYCHUS I'CHCTHUYCCKHNX

Oone3neil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBAaHHE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI UeIOBEKa.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIin
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojziep:kaHre TEPMHUHOB

U Tpoliecc

3apoKIeHUEe CEeNICKIIMU U TOMECTUKAIIHS.

Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[{eHTpbI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/JIa,
HITaMM, TOMECTUKALIMS, WIIN
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTECHUU U
YKUBOTHBIX, THOPUAN3AIINSA,
HCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

llopmpemui: H. U1. BaBuios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. U. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oYyaraMyd BO3HUKHOBEHHUSIPEBHEHUIINX
[ABIJIA3AIAH.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pPacTeHH, NOPOABI TOMAITHUX
JKUBOTHBIX U UX JUKUXIIPEIKOB.
OueHnBaTh poib CEIEKINU

B 00€CIeUeHUH MPOOBOIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metoasl
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpEMEHHBIE METOBI CEIICKIINH.
MaccoBblii 1 HHIUBUAYAJBHBINA OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
bnau3kopoACTBEHHOE CKpEIIMBAHUE —
uHOpuAWHT. Uncras TuHUS.
CxpelrBaHUE YUCTHIX JTUHUM.
I'eTeposuc, nnm rubpugHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuanzanus u e€ ycrexu.
HckyCcCTBEHHBIM MyTareHes U NoJly4eHue
MOJMILIONJ0B. JIOCTHIKEHHS CEIEeKLIUU

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpEUIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHUS
MOJIUTLIIONIOB.
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pacTeHuM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHAICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®@. UBanoBay, «Ilomurmionaus.
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomur:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETJTUYHOE XO035HUCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnsoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAaHCT'€HHBIX OpraHu3moB. Kieroynas
uHXeHepus. KiileTouHbIe KyJIbTYpBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpsIBaTh conepxaHue TEPMUHOB U
NOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
VH)XEHEPUS, TeHHAsi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renerudecku
MOU(ULIPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHUIO KaK
OTpacib [IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OuoTexHoJoruNY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TEPEHOC T'E€HOB,
XPOMOCOM)»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6Cy»KIaTh IKOJIOTHYECKUE U
ATUYECKHE aCMIEKThl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMA U
CO37[aHUsI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coqepkanue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

11

OBOJIOLUA U METOBI
€€ N3y4cHUs

1

IIpennochUIKu BO3BHUKHOBEHUS
ABOJIIOIIMOHHON TEOpUH. DBOITIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneoHTOIOTHYECKHE:
MTOCJICAOBATSILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTUYECKOM JICTOIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
U pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
pPyAMMEHTapHbIE OpTaHbl, aTAaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copepkaHre TEPMHUHOB 1
HOHSITUA: SBOJIIOIMS, IEPEXOAHbBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIC Y aHAJIOTUIHBIE
OpraHbl, pyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBlI.

[lepeuncisiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHUJICTEIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
IMOPHOTIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYJIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUICCKUX
PSIIOB.

[TpuBoIUTH (HOPMYITHPOBKH 3aKOHOB
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METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3BuTne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHBIE TTpernapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouronmoHHas teopus Y. Jlapeuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIIME CUIIbI
HBOJIFOLIMHU BUJIOB 110 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyecKasi TEOpHs BOJIIOLINU

PackpriBaTh cojziep:xkaHre TEPMUHOB U
MOHSITUI: CHCTEMATHKa, €CTECTBCHHbIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLEIIUA 1
T€OpUH; CPAaBHUBATH B3TJIAAbIHA BU U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CHUCTEMATUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol: «Ilomynsumy,
«Kapra-cxema MapiipyTa myTenecTBuUs
Y. JapBunay, «Dopmbl 00pbOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOro00pasne CopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHUSI
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coliep:KaHue IBOFOIUOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AMHHUIABUA U JBOJIFOLINH.
Hemoncmpauyuu:

Tabauyvt u cxemor: «llomynsummy,
«MyTannoHHas U3MEHUYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (HopMma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), Mojaenb-antkanus «llepekpéct
XPOMOCOMY.

PackpeiBath comepikaHue TEPMUHOB U
MOHSTHI: MUKPOIBOJIIOLIUS, BUI,
KPUTEPHUH BUIA, apeat, MOMYJISIIHS,
reHooH/I, MyTalluy, KOMOUHAIIUN
T'CHOB.

XapaKkTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
[EJTOCTHYIO OMOJIOTUYECKYIO CHCTEMY.
Boinensats kpurepun Buia
(Mopdonornueckuii, pu3HMOIOTUUECKUH,
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Jlabopamopnwie u npakmuueckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTMYECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
AKOJIOTMYECKUH, TeorpaduuecKkuil) u
MPUMEHSATh KPUTEPUU JJIS ONHMCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJISAIUI0 KaK
CTPYKTYPHYIOCAHHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 110 OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JBrxymume cuibl (pakTopsl)3BoONMK | PackpeiBaTh cojep)kaHre TEPMUHOB H
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaliluOHHBIN MOHATHI: KOMOMHATUBHAS
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs W3MEHYHMBOCTb, MyTaIlMU, MyTallUOHHBIN
M3MEHYHUBOCTD. [loMyNIAIIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reros. M3omnsus u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapPHBIE
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOPBI HBOTIOIUHU: MYTAIIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
U3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
YcranaBiamBaTh NPUYUMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBIKYIIHUX CHJI (3J1€EMEHTapHBIX
(haKTOPORB) PBOTIONUN
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii or00p — HampaBisronmii | PackpeiBaTh coliepaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSTUH: €CTECTBEHHBIN 0TOOD, OopHOa
3a CyIIIECTBOBAaHUE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapaktepusoBaTh O0pEOY

3a CYIIIECTBOBAHKE U CPAaBHUBATH €€
BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(dhakTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3ysbTaT sBotonuu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U MO ATI TAIIAH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIOTHIECKOE BUI000pA30BAHKE.
Obopyoosanue:

kosutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y JKUBOTHBIX),

PackpbiBaTh cojiep>kaHre TEPMUHOB U
MOHSTHIA: PUCTTOCOOJICHHOCTD,
MOKPOBUTEIHCTBEHHAS U
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax MpuMephbI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMS;
OTHMCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHUS

1.7

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOTIONUU: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuaan3amnus.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprios.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0IIas
JIeTeHepaIus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUIN: MAaKPOIBOIIIOLINS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BrisBiars apomopdo3sl 1
UMOaJanTalul ypacTeHU 1
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUN MPOTPECcC
u Ouosoruyeckuit perpecc, apomopdos,
UIN0AIANITAIAI0 ¥ OOIIYIO
JereHepaluio.

BbISIBISITE B3aUMOCBSI3U MEXIY IMYTSIMU
Y HaIlPaBJICHUSIMU 3BOJIIOLINU

Y PACTEHHMU U KUBOTHBIX

NToro yacos 1o reme

60



denepanbHas padbodas nporpamma | buonorus. 10-11 kmacchl (6a30BbIil YpOBEHB)

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unore3sl
MIPOUCXOKIECHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUSA

0 3apOKJICHNM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJe: abuoreHe3 UMmaHCIepMus.
XuMu4ecKas BOIIOIHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBaAHNUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. N. Onapumn, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHUE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kinetkay», « KuBotHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpeiBaTh copepkaHle TEPMUHOB U
MOHATUMN: KpeallmoHN3M, a0UOTeHE3,
BUTAJIN3M, MTAHCTIEPMUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES.
XapakTepu3oBaTh METOAbI U3YUCHUS
MCTOPUYECKOIO MPOLUIOro 3eMJIu.
[lepeuncnsiTb OCHOBHBIE TAITBI
XUMHUYECKON HOMOJIOTMYECKOM
HBOJTIOLUH.

W3narate copepxaHue TUIIOTE3 U TEOPUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealmoHn3Ma, CaMOIPOU3BOJIEHOTO
3apOKJI€HUsI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kciepumenTsl C. Mumiepa
u I'. FOpu 1o nony4eHno opraHnyecKux
BELIECTB U3 HEOPTaHUUECKHUX MyTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTHe )XKU3HHU Ha 3eMIIE 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3onickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METOBOM.
Kaitno3olickast 3pa v €€ epruosl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYEeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKast TaONINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopnvie u npakmuuecKkue
pabomut:

PackpbIBaTh coepxanue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH S0OHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,

ME3030MCKast, KAMHO30MCKas; IEPUOIO0B:

KEeMOPUICKHI, OPJIOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPraHUYECKOr0 MUpa

I10 3paM U EPUOAAM IF€OJTOTHUECKOU
HUCTOPUU; dTaIlbl Pa3BUTHUS
PACTUTEIBLHOTO U KUBOTHOTO MUpA.
Breiienuthb riaBHbie apoMop(o3sl
PacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTrueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3eMJjie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHlue TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSTUM: CUCTEMATHKa, UCKYCCTBEHHAsS U
OpraHUYeCcKOro Mupa CHUCTEMaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnuyvt u cxemol: «CoBpeMEHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpsiBaTh conaep:kaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Butue mnpencraBieHuUit
O MPOUCXOXKICHUU YeNIOBEKa. MeTobl
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsHY.

ObopyoosaHue: CICTIKU UITU
M300paKeHUs] KAMEHHBIX OPYAHiA

TOHSTHI: aHTPOTOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymHbii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAIIHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaTh CHCTEMAaTHYECKOE MOJIOKECHIE
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NEPBOOBITHOTO YeNlOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuniiyeoBeKa U JKUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIoOBeKa JIUIsl TOHUMaHUsI MECTa U POJIH
YeJIOBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkymme cuitbl ((paKTopsbl)
anTponorene3a. Hacienctsennas
U3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO0miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIUICHUE, PEUb.

Hemoncmpavyuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHuE: MYJISKA
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackpriBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAUiiHAs JIEeATeTHbHOCTD,
noJIMMOphHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6 | OCHOBHBIC CTaUU OCHOBHBIE CTaIUM U BETBU BOJIIOIUU PackpeiBaTh copep:kaHue TEPMUHOB U
ABOJIIOIIMU YEJIOBEKA YeJIoBeKa: aBCTpajJonuTeku, YemoBek MTOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMelbid, YenoBek mpsaMOXO TSI, YMEJIBIN, YEJIOBEK MTPAMOXOIALINH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HeaHJieprajiel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOI'O THIIA. HEOJIUTUYECKAS] PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTBO.
BpeMsl CYIlIECTBOBaHUSI, 00JIaCTh XapakTepu30oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BEKa: XPOHOJIOTHYECKHUI BO3PACT,
Hemoncmpayuu: apeall pacrpoCTpaHeHUsI, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MECTa TOJIOBHOTO MO3ra, 00pa3 KU3HU U
MAJICOHTOJIOTMYECKUX HaXOIOK IIPEKOB | OPYAUs Tpyaa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeimme moan», «peBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONMUTEKa, MUTEKaHTpPOIIa,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qormrnepsl, pyouia, ckpedia

2.7 | YenoBedeckue pachl Yenoseueckue packl. OCHOBHbBIE PackpeiBath cojiepkaHue TEPMUHOB

Y TIPUPOJHBIC
aJlanTally 4eJI0BEeKa

OOJIBIIME PACHI: €BPONICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

Y TIOHSATHUM: PAChI, PACOTECHE3, COLUAII-
JIAPBUHU3M, paCU3M, METUCAIHUSL.
XapakTepu30oBaTh U CPAaBHUBATH
MPEICTaBUTEIIENYEIIOBEYECKHUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauysl u cxemol: «YenoBeueckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOAUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEI0BEKa
K YCIJIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKpPY:KaOUIas cpeaa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3aJauyuu pa3aensl | PackpeiBaTh conepikaHne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBBIC
MeTo1pI SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTEI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPY>KalOIEen Cpebl,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. ®@. Pynse, O. I'ekkens. pas3fensl UCBS3H C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH IKOJIOTHYECKUX UCCTICIOBAHUI

3.2 | Cpensl obutanus u 1 Cpennl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackpbpIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okojoruueckue HakTopbl.
Knaccudukanuys 3K010ruaecKunx

Y TIOHSITHUH: cpeia OOUTaHMUS,
AKOJOTHYEeCKHEe (aKTOPHI,
OMONOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JTUMUTUPYIOLTUI )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemvi: «CpenploOUTaHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPEI

OOUTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIEC.
OrmmceIBaTh AEHUCTBHE YKOJIOTHYESCKAX
(hakTOpOBHA OpraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI Y KU3HEIECSITETbHOCTH
PaCTEHU U JKMBOTHBIXPA3HBIX CPE
oOHnTaHus

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
Temreparypa, BIaXHOCTb.
®doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOTOMEPUOTUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGoparopHas paborta Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
PacTEeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U pPa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cosiepskaHue TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OHOTOTHYECKHE HAOIIOICHHUS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJTI0ICHHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MYyTyaJIn3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HeUTpaiu3M. HEUTpaAIU3M.
3HaueHue OMOTHUYECKUX XapakTepru30BaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (bakTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabnuyvl u cxemol: «lluieBble nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpPraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTEPUCTUKU nonyJysiuu. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISIIIAN

NOMYJISILNN: YACIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
NOMYJISIUNUN U €€ PEryJIsALHusL.
Hemoncmpayuu:

Tabauywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTHU TOMYJIALINH.
XapakTepu3oBaTh OCHOBHbBIE TTOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATH MEXaHU3MBbI
PErysiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo00111eCcTBO OPTaHU3MOB — OMOIICHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSATUN: OUOIIEHO3, PKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOreo1eH03, BUJIbI-IOMUHAHTHI,
(uieBas). Buapl-1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabnuyst u cxemol: «llunesbie nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoIIeHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosanue: MOJIETb-aNIUIAKAIAS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacturenpHbie COOOIIECTBAY; CTPYKTYPBI U CYIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPENCIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTU WIIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPOPHUUECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTe 00 AKOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IIPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuleBbIec IS U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISAIHUA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpuponHbie
coobmecTBay, «Llemm nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUECKUE
MUpaMUJIbl, bomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
nUpamMuAbl YUCICHHOCTU U MUPAMHUIBI
OMOMACCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BUTHE (CyKILIECCHs).

OnuceIBaTh MEXAHU3M NOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu30oBaTh CYKLIECCHHU, BBISIBISATh
MPUYHUHBI U 00UIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOoCUCTEMA XBOMHOTO MU
LIMPOKOJINCTBEHHOTO JIECA.

PackpeiBaTh copepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«DKocHuCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pacTeHU U )KUBOTHBIX,
MpUHAIICKAITUX K Pa3HbIM
AKOJIOTUYECKHUM TpyIliaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI IPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIue
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATHI: aHTPOIIOT€HHAs IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUYCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTH dKocucTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOIIOTESHHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBAThH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuus «BpenuTeny | nmpupogHbIX SKOCUCTEM U
BAXHEHNIINUX CEIBbCKOXO3SUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuIlel, COCTaB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

HKOCHUCTEMA 3EMIIUA

ouocdepsnl. JKuBoe BEIIECTBO U €r0
¢ynxun. Ocobennoctu 6nocheps! Kak

JMHAMHYECKOE paBHOBECHE.
Ouenusats Bkiaja B. U. Beprnaackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackumu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(YHKITUH )KUBOTO BeIeCTBA OMOChephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKUHI )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpriBaTh conep:kaHue TEPMUHOB U
CYLIECTBOBaHHUS OMOreoXMMHUYECKUE IIUKIIBI 3JIEMEHTOB HOHSITUN: EIOCTHOCTh Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceiBaTh KPyroBOPOT BEIIECTB,

yriaepoaa B ouocdepey, «Kpyrosopor OMOTreOXMMHUUYECKUE KBl a30Ta U

a30Ta B MPUPOIEH yriepoza B 6uocdepe.
OOBACHATH TPUYUHY 30HATTLHOCTH
ouochepsl. [lepeuncsaTs u
XapaKkTepU30BaTh OCHOBHBIE OMOMBI
CyILIH 3eMJIH

4.7 | YenoBe4ecTBO YenoBeuecTBO B Onochepe 3eMiu. PackpbiBath copiepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC N3MCHEHHSI
B Onocdepe. ['modanbHbIE

HOHSATHUI: AaHTPOIIOT'€HHbIE U3MEHEHHUS,
HKOJIOTUYECKUIN KPU3HUC, TNI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeiIas
cocTasJsironias ouochepn», «DakTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepu3oBaTh OMOCPEPHYIO POIIH
YEJI0BEKA.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MeHeHu# B brocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYIIIHOM, BOJTHOW CPEJbI, U3MECHEHHUS
KJIUMaTa, COKpaIIeHUs
OouopazHoobpasus.

DopMyIUpOBaTH COOCTBEHHYIO MO3UIUIO
10 OTHOIIICHUIO K TJI00AILHBIM U
PETHOHATBHBIM SKOJIOTHUYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

Ha3biBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAUYECHHE MpoOrpecca

JUIS1 TIPEOIOJICHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocty 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMH M HX
ucnoiib30Banue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBaTh conepxkaHue TEPMUHOB U
MOHSATUH: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3sBUTHE, KODBOIIOLIUSL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCII0JIb30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBI€ I10JIOXKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpavyuu:
Tabnuywvl u cxemsi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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