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denepanpHas padbouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

denepanpHas paboyast mporpamma 1o yueonomy npeamery «buomorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOnactb «EcrecTBeHHO-Hay4HBIE MpeaMeThD») (daiee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTHH, OUOJOTHS) BKIIOYAET MOSICHUTEIBHYIO
3aMHCKY, COACpKaHUE OOYUYeHUs, IUIAHUPYEMbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBI
1o OMOJIOTHH, TEMaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO OO0Yy4arolMMUCH,
MECTO B CTPYKType Y4YeOHOro IJlaHa, a TakXke MOAXOAbl K OTOOpYy COAep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTATOB.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHBIE JIMHUH, KOTOpHIE
npearaTcs Ay 00A3aTebHOTO M3YUYEHHS B KaXKJIOM KJIacce Ha YPOBHE CPETHETO
oO1rero ooGpazoBaHMs.

[Inanupyembie pe3yJbTaThl OCBOCHHUS NPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlPeAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOYUYCHHS HA ypOBHE
cpelnHero o0miero oopa3oBaHus, a TaKXe IPEIMETHbIC JOCTHKEHUSI O0ydaroIierocs
3a KaXJIbIil TOJ] OOy4EHHS.

MNOACHUTEJBHASA 3AIINCKA

[Ipu paszpaborke mnporpaMMbl 1O OWOJOTUH  TEOPETHUYECKYID  OCHOBY
JUTSL OTIPENICTICHUST TOIX0I0B K (DOPMUPOBAHHIO COJAECPKaHUS y4eOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENITYy AJIbHBIE ITOJIOKEHUS dI'OC COO
0 B3aMMOOOYCIIOBJICHHOCTHU IIEJIEH, COMIEPIKaHUs, PE3YIbTaTOB OOyUYEeHHS U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB, TOJIOKCHHUS 00 OOMMX IENSX W TMPUHIIUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpeHero oO0Iiero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienuduke OMOIoTuH, e€ 3HAUCHUH
B TIO3HAHUWH JKUBOK MPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHHSIM OMpPENeNIeHbl OCHOBHBbIC (YHKIIUHU TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

IIporpamma mo Oumosioruu ma€T MpEACTaBICHHE O IENIX, 00 o0Imei crpareruu
oOy4eHHMs, BOCIUTAHUSI U Pa3BUTUSA OOY4YaIOMIMXCA CPEACTBAMHU y4eOHOTo MpeameTa
«buonorus», ompenenseT o00s3aTeNbHOE NPEIMETHOE COJNEpP)KaHHE, €r0 CTPYKTYpY,
pacmpeneneHue 1mo pasiesiaM U TeMaM, peKOMEHIyEeMYI0 TTOCIIeIOBATEIFHOCTh U3YUEHUS
y4eOHOTO MaTepHaia ¢ y4¢TOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOECHHOCTEH 00yJarOIINXCS.

B nporpamme mo OHOJOTHMU TaKkKe YUUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM, METAaNpPeIMETHBIM W  TPEAMETHBIM  pe3ysibTaraM  OOy4YeHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON MEATEILHOCTH/ydeOHBIX
JNENUCTBUN 00YyYaIOIIUXCs IO OCBOCHUIO COJIEpKaHUsI OMOJIOTUYECKOro 00pa30BaHMUs.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BbI YpOBEHB) peann30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YyYCHHH OWOJIOTHH, OJlaromaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMMPABICHHOCTh HA PAa3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpUEHTAlMid  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, PEACTABICHUI O 30pOBOM 00pa3e >KM3HU U OepeKHBIM
OTHOLIEHHEM K OKpYXaIllen NnpupoaHou cpeae. Ilostomy Hapsay ¢ u3ydyeHUEM
OOIIEOMOTOTUYECKUX TEOPH, a TakKe 3HAHUH O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOIO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HHUX TIPOIECCOB B Iporpamme
10 OMOJIOTUH yIeTIEHO BHUMAHNUE UCTIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH B MOBCETHEBHON
YKU3HHM JUTSI PEIICHHS MPUKIIATHBIX 3a7a4, B TOM YHCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTHYECKH 11eTIECO00Pa3HOro MOBEACHHS B OKPY KaIOIIEeH TPUPOAHON Ccpejie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOJAUMOCTHIO OOeCIeYeHUs
YCIOBHM JUIsI PEIICHHWS OMHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHuUsl, KOTOpas mpejrnosiaraeT (popMupoBaHue y OOYYaIOIIUXCS CIIOCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1Mo OWUONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIEHUS pPaOOUMX
porpamMm, aBTOPbI KOTOPHIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YUYCHUS W CTPYKTYphl Y4eOHOTO MaTepwasia, CBO¢ BUACHHUE ITyTel (HOopMUPOBaHUS
y oOyuatomuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUNM U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKKe METOJAMYCCKUX PEIICHWHA 3a/ad BOCIHUTAHHWS W Pa3BUTHS
cpencTBamu yuebHoro npeameta «bruonorusy.

buonorus Ha ypoBHE cpenHero oOIiero oopa3zoBaHus 3aHUMAaeT BaXXHOE MECTO.
Own obecnieunBaeT GOpMUPOBAHKE Yy 00YUAIOIIMXCS PEICTABICHUN O HAYYHON KapTHHE
MHUpa, pacmupseT U o0000m@aeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEITHHBIX
pU3HAKaX — YPOBHEBOW OpraHU3allMU W JBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB JKMBOW TPHUPOJIBI, GopMUpOBaHUS (DYHKIIMOHAIEHON T'PaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M 0€30macHOro o0pasza >KH3HH, SKOJOTHYECKOI0 MBIIUICHHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOH MIPUPOIC K YETOBEKY.

Bonbimoe 3HaueHWe OWONOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIBHBIX U
pPa3BUBAIOIIMX 3a/lad CPEAHEro 00IIero oOpa3oBaHUs, COIUATN3ANUNA O0yUYarOIIUXCS.
N3yyenne Onosoruu odecrneunBacT yCJIOBUS I (POPMHUPOBAHUS MHTCILICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET HWHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XuMUKU U reorpaduu. HazpaHHbIC
MIOJIOXKEHHMSI O TIPEeTHA3HAYEHUHN YU4eOHOTO MpeaMeTa « BHonorusyy coCTaBIiI OCHOBY JIJIS
ONpeeNeHus] TMOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHHIO €ro  COJEpXaHus,
MPEICTABJIICHHOTO B ITPOrpamMMe TI0 OMOJIOTHH.

Ot6op conepxkanusi yudeOHoro mnpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIMI KyJIbTYPOCOOOPAa3HOTO MOJIX0/a, B COOTBETCTBUHU C KOTOPBIM
oOy4aronyecs: JTOJKHBI OCBOUTH 3HAHUSL M YMEHUS, 3HaYUMble ISl (OPMUPOBAHUS
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o0IIel KyIbTYphI, OTPECTAIONINE aJeKBaTHOE MOBEACHUE YETOBEKA B OKPYKaroIIei
NPUPOJIHON Ccpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nearenbHocTH. Ocoboe MecTo B 3TOM CHCTEME 3HAaHWW 3aHUMAIOT AJIEMEHTHI
CONlepKaHMs, KOTOpPBIE CIy)KaT OCHOBOW Juisi (pOPMHUPOBAHUS TPEACTABICHHUM
O COBPEMEHHOW €CTeCTBCHHO-HAyYHOW KapTHHE MHUpPAa W IIEHHOCTHBIX OPHUCHTAIIUSX
JUYHOCTH, CITIOCOOCTBYIONINX TyMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.

CtpyKTypupoBaHHE COJAEpKaHUS  y4eOHOro  Marepualia B  MporpaMme
mo OWOJIOTMM  OCYIIECTBICHO C Yy4€TOM TPHOPUTETHOTO 3HAYCHUS 3HAHHUU
00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX JKUBOW TMPHUPOIBI, O €€ ypOBHEBOW OpTaHHU3AITuN
¥ JBOJIIONMH. B COOTBETCTBUHM ¢ ATHUM B CTPYKType ydeOHOro mpeamera «buomorus»
BEIICJICHBI CIICNYIONINE COJAepKaTelbHbIe NTWHWUW: «buonorus kak Hayka. MeTomwsl
HAay4YHOTO TO3HaHWs», «KieTka kak Owosormdeckas cucrema», «OpraHu3M Kak
Oounonornyeckas cuctemMay, «CrucreMa m MHOTOOOpa3ne OPraHuYECKOTO MHPay,
«IBOJIOIHS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

I{ens nzydyeHus yaeOHOTO TpenmeTa «bronorus» Ha 6a30BOM YPOBHE — OBJIAJICHHEC
OOyJaroMMMHUCST 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMH KUBBIX
CUCTEM pa3HOTO paHra W TMPUOOpEeTeHWe YMEHWW WCIIONIBb30BaTh OTH 3HAHUS
JUIST TPAMOTHBIX JEHCTBUH B OTHOIICHHH OOBEKTOB JKUBOW MPHUPOIBI M PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHne  TeNH U3YUCHUS y4eOHOTO npeaMeTa «buonorus»
Ha 6a30BOM ypOBHE 00€CTIEUNBACTCS PEUICHUEM CIISAYIONINX 3a7a4:

OCBOCHHE 00YyYaIONUMHUCS CUCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWiIaX, CIY>KaluX  OCHOBOM
1u1st GOPMHUPOBAHUSA MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUPa, O METOAaxX
HAYYHOTO IMO3HAHUS, CTPOSHUU, MHOTOOOPa3UU U 0COOEHHOCTSIX )KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHW3allid, BBIJAIONMIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX
B OMOJIOTHH;

dbopMmupoBaHne y  OOYyYalOIIMXCS  TMO3HABATENIbHBIX, WHTEJUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O My TSIX Pa3BUTHS B OMOJIOTHI
HAyYHBIX B3TJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHU3alluu;

CTaHOBJICHHE y OOYYArOIIMXCS OOIIeH KyJIbTypbl, (DYHKIIMOHATHLHON TPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYIKAIOIIETO MHpa >KUBOU
MPUPOIBI HA OCHOBAHHWH 3HAHUHN U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUN OMOJIOTHY;

dbopMmupoBaHre |y  OOy4aroOmUMXCsS  yYMEHUW  WUTIOCTPUPOBATH  3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYCCKON JEATCTLHOCTH 4YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTAaHNE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS HYEJIOBEKOM JKHBOU
PUPO/IbI, HEOOXOJUMOCTH OEPEKHOTO OTHOUIECHUS K HEeM, COOI0OIEHUS STUUECKUX HOPM
P MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIN;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW [UJI1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPbl, JUisl POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;
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MIPUMEHEHUE NPHOOPETEHHBIX 3HAHUW M yMEHUHM B IOBCEJHEBHOM JKU3HU
JUISL OLIEHKH TOCJIEICTBUN CBOEH IEATEIBHOCTHU 10 OTHOLIEHMIO K OKpY’KaloLlIeh cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHE U COONIOAICHHE Mep MNPODUIAKTUKA
3a00s1€eBaHUM.

B cucreme cpegnero oOmero obpaszoBanusi «buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, SBJISIETCS 0053aTEIbHBIM YUEOHBIM IIPEIMETOM, BXOASIIUM B COCTAB
peaMETHON 00s1acTh « ECTEeCTBEHHO-HAYUHBIE ITPEAMETHDY.

OO1i1ee ynCiIo YacoB, PEKOMEHIOBAaHHBIX Ul M3ydeHus Ouosoruu — 68 4yacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).
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COJAEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka

buonoruss kak Hayka. CBsi3b OHOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (puiiocoduei, STUKOM, SCTETUKON U paBoM. Poiib
Ouonorun B GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHHS KWUBOW TPHUPOALI (HAOIIOIEHWE, SKCIEPUMEHT, OIHMCAHUE,
U3MepeHue, Kiaccuukalus, MoJeIMpOBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapun, I'. Menaens, H.K. Konbros, [[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamopuvie u npakmuyeckue padoomowi:
[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cUCTeMbI U MX OpPraHU3aNus

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi Owonoruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIPHBIN, KIJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISLHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Jemoncmpavuu:

Tabauyvt u cxemovl: «OCHOBHBIC TIPU3HAKH JKH3HU», « Y POBHHM OPraHU3alliN KUBOU
TIPUPOJIBIY.

Obopyodosanue.: moaenb Mmonekysl JTHK.

Tema 3. XuMu4eckuii COCTaB M CTPOEHUE KJIETKHU

XUMHYECKAN COCTAB KIIETKHM. XHMHUYECKHE DJIEMEHTBI: MaKPOAJIEMEHTHI,
MHUKpPOAJIEMEHTHL. Bo1a 1 MUHEpaTbHBIE BEIICCTRA.

DyHKITMY BOJIBI 1 MUHEPATLHBIX BEIIECTB B KieTke. [logaepxanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHCIOTHBI cOCTaB. YPOBHHU
CTPYKTYphI OC€TTKOBOW MOJIEKYJbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUIHAS
CTPYKTypa). XMMUYECKHE CBOMCTBA OenkoB. buonornueckue QyHkImu 6EaKoB.

depmeHThl — Omonormueckue katanu3aTtopbl. CtpoeHue depMeHTa: aKTUBHBIN
HEHTp, cyOocTpaTHas cneuuduunoctsb. Kopepmentsl. Butamunsl. Otnuuns gepmeHTOB
OT HEOPraHWYECKUX KaTaau3aToOpOB.
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VYrieBoapl: MOHOCaxapuabl (TJIIOKO3a, prbo3a M JIe30KCHpu003a), JUcCaXapUIbl
(caxapo3a, JlaKTo3a) MW  MoJUcaxapuasl  (Kpaxmani, TJMKOIeH, IeJUI0J03a).
buonornueckue GyHKIIUU yTIEBOIOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapodunbHO-TUIPOGHOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu naunuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK UICTOYHUKOB YHEPTHUH.

Hyxneunnossie kucnotel: JIHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U (QyHKIIHH.

[utonorus — Hayka o knetke. Knerounas teopusi — npuMep B3aMMOJECUCTBUS UIEN
1 (DaKTOB B HAYYHOM IO3HAaHUU. MeTO/ bl U3yUEHUS KIICTKHU.

Knerka kak nenoctHast >kuBas cucrema. OOIue Npu3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHuecKass MW mpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kietku. Kinetounas crenka 6akrepuit. CTpoeHHe 2yKapHUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEIBLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJMKC,
ux ¢yukuun. [lnazmatuyeckas memOpana, e€ cBoiictBa u (¢yHkuuu. llurommazma
u e€ opranounbl. OgnomemOpaHnubie opraHounbl kietku: JIIC, anmapat ['ombmxw,
au3ocoMbl.  [lonmyaBTOHOMHBIE  OpraHOMABI KIETKA: MHUTOXOHJPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHApUH U tiacTua. Buasl miactun. HememOpaHHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKIUU
OpPraHOUJOB KJIETKU. BKiItoueHus.

SAnpo — perynaTtopHblii 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapHoIlUla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpempwi: A. Jleenryk, P. I'yk, T. llIsann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K.M. bap.

Juacpammor: «PacnipeneneHne XUMHUUYECKUX DJIEMEHTOB B HEXUBOU IIPUPOIELY,
«PacripeniesieHue XMMUYECKUX AJIEMEHTOB B 'KUBOU MIPUPOJIEY.

Tabauyvr u cxemsl: «llepuomnueckass TabnWIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJEKyJbl Bonb», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJIBl OClKay,
«Ctpoenue pepmentay, «Hykmennossie kuciaotsl. JJTHK», «Ctpoenne monekynst ATy,
«CTpoeHue »yKapuoTHYECKOU KIEeTKW», «CTpoeHuEe >KMBOTHOM KIEeTKW», «CTpoeHHe
pacTUTENbHOW KIETKW», «CTpOEHUE NPOKAPUOTHYECKOM KIIETKW», «CTpoeHue sapa
KJIETKWNY, « YTIEBOIBI, «JINMUIbI.

Obopyodosanue: CBETOBOM MHUKPOCKOIN, O0OpyIOBaHHE MJii MPOBEACHUSA
HAONIONCHUM, W3MEPEHUH, OSKCIEPUMEHTOB, MUKPOIPENapaTbl  PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.
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Jlabopamopnvie u npakmuyeckue padoomoi:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PaCTeHH, ’KUBOTHBIX U
OaKTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOMeH BemiecTB, WIM MeTa00oMu3M. AccUMIIANUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI EIUHOTO Ipoliecca
Merabonmu3ma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB W DSHEPTUM B IMOHWMAaHUU
MeTaboum3ma.

Tunbr oOMeHa BellecTB: aBTOTpOoHBIN U rereporpodHbii. Pons (epmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIOBUM cpeapl Ha (POTOCHMHTE3 M CIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH
y KyJIbTYPHBIX PacTCHUH.

XeMocuHTe3. XeMOCHHTE3UpyIolue 0akTepun. 3HaUeHHEe XEMOCUHTE3a JJIs KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KJeTke. PacuieruieHne BemiecTB, BbIJIEICHUE
U aKKyMYJIMPOBaHWE DHEPTUU B KIJIETKE. JTallbl YHEpreThueckoro oomena. ['mukomms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKHil KO W €ro CBOWMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3e Oernka.

Hexnerounsie (Gopmbl ku3HU — BUPYCHl. McTropusi OTKpBITUS BUPYCOB
(A.N. WanoBckuit). OCOOEHHOCTH CTPOCHHMSI M SKHU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KMBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonedummra uemoBeka (BUY) — Bo3Oymurens CIIMJla. OO6patnas
TPAHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipodumaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUH.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbiios, I.11. UBanosckuii, K.A. Tumupszes.

Tabnuyer u cxemovl: «Tunel mmTaHus», «Metabomusm», «MUTOXOHIPHUSD,
«OHepretnueckuii  oomen», «Ximopornacty, «®PorocunTedy, «Ctpoenue JIHK»,
«Ctpoenne u (QyHKIMOHMpOBaHME TeHa», «CuHTe3 Oenkay, «['€HeTHUecKuil KomIy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIM]/la,
oakTepuodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-anmmkauun «Yasoenue JHK wu  Tpanckpumnius»,
«buocunres 6enka», « CTpoeHue KIeTKku», MoJenb cTpykTypsl JJHK.
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Tema 5. Pa3MHOKeHMe U HHAUBUIYaJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
nporekatouue B uHTep(daze. Permukanms — peakiuss Matpuudoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOMIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[UTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Craaun murtosa. IIpoueccel, mpoucxonsume Ha pa3HbIX
CTaIusIX MUTO3a. BUOJIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemasi ruOENb KIETKH — allONTO3.

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecrosioe W moJioBoe. Buubl Oecrnolioro
pPa3MHOXXEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHUe, BETETATUBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KIOHUPOBAHHE
OpraHU3MOB, €0 3HAYEHUE ISl CENICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. IIpoueccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3ze. Kpoccunroep. buosiornyecknili cMbICiI M 3HAUYECHHE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbIe
JKeJe3bl: CEeMEHHUKU U sSsudHUKUA. OOpa3oBaHKMe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro3ou0B. OnnoaorBopenue. [laprenorenes.

NunuBunyanbHoe ~ pa3BuTHE  (OHTOreHe3).  OMOpHOHAIBbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATIBHOTO PA3BUTHUS y TIO3BOHOYHBIX >KMBOTHBIX:
npoOiieHne,  TacTpyJIsIus, OpraHoOTeHe3. [TocTomOpuoOHaIbHOE  pa3BHUTHE.

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

Poct u pa3Butue pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJUH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOpPMBI  pPa3MHOKEHUS  OPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE Pa3sMHOXKEHUE PACTECHUID,
«/lenenue knetku 6axTepuin», « CTpoeHHE OJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounbii mukny, «Pemukanus [JHK», «Muto3», «Mehosy, «lIpsamoe u Henpsmoe
pa3BuTue», «l'amMeToreHe3 y MIIEKOMUTAIOIIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKPONpEnapaTsbl «CnepmaTo3oubl
MJIEKOIIUTAIOWIETO», «SIMUEKIeTKa MIIEKONUTAIIEro», «KapuoknHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHas MoJeNb-anmukanus «Jlenenue knerkm», moxens JIHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomol:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOIIpErapaTaxy.

JlabopaTtopHast pa6ota Ne 4. «3ydeHue CTpOCHHsI TOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacieicTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pa3Butus reHetuku. Posb nuromoruum
¥ SMOpHOJIOTUU B CTAHOBIICHUU T€HETHKU. BKi1ag poccUiicKuX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl reHeTUKHU (TUOPUAOJOTUYECKUN, [TUTOTCHETUYECKUH,
MOJIEKYJISIpHO-TeHETUUEeCKUi). (OCHOBHBIE TE€HETHUYECKHE TMOHATHSA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, YyCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[lonHOE M HEMOJNIHOE TOMUHHUPOBAHUE.

JuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOTO HACJeIOBaHUS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpelrBaHue. lcronb30BaHME aHAIM3HPYIOWIETO CKPELIMBAHUSA IS ONpPENCIECHUS
TeHOTHIa 0CO0Hu.

CuermieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mno cuemnjeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cuerieHust FTeHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUECKHUE KaPTHI.

I'enetnka mnoma. XpOMOCOMHOE OIpeaesieHue mnoia. AyTOCOMBI W MOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbI€ U reTeporaMmeTHbIE Oprann3Mel. HacieroBanue nmpru3HaKkos,
CLEIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HAceACTBEHHas. Poib
Cpelbl B HEHACJICJCTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIUMDUKAITMOHHON
W3MEHUYMBOCTH. BapualvoHHBIM psAA M BapualuoHHas Kpusas. Hopma peakuuun
npu3Haka. KojJnuecTBeHHbIE U KaY€CTBEHHBIE MPU3HAKYA U UX HOpMa peakinu. CBoMCTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennass, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
W3MEHYHMBOCTh. Melo03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH.
MyTtanuonHnass u3MeH4uBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa UM mOpuuUMHBI MyTanuil. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAJI0B B HAacJIeACTBeHHOM n3MeHunBoctu H.M. BaBuioga.

BresinepHas HacieICTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJlornueckuii, OJM3HELOBbIN, IMTOTEHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISPHO-
TE€HETUYECKUI. CoBpemeHHOE ONpeIeIICHHUE reHOTHUINA! MTOJTHOT€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBAaHHWE, B TOM uucie ¢ nomombto [II[P-ananusa.
HacnencrBennsie 3a001eBaHus 4eJI0OBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. COMaTH4eCKHe W T'€HEepaTUBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. IIpUHLUMIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX Oome3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTHPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKHU B MPEJOTBPALECHNUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYeTBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J. BaBuios.

Tabauyvl u cxemovl. «MOHOTHOPUAHOE CKpEIIMBAHUE U €r0 IMTOrCHETHYECKas
OCHOBa», «3aKOH pACIICIJIEHUS U €r0 IUTOIN€HETHUYECKask OCHOBA», «3aKOH YHCTOTHI
rameT», «JdurnOpuaHoe ckpemmBaHuey, «llutonorudyeckne OCHOBBI AUTHOPUIHOTO
CKpemuBanus», «Menos», «B3anmMoAelCTBUE aJUIeNIbHBIX TE€HOBY», «l eHeThdeckue
KapThl PACTEHUM, >XMBOTHBIX M 4YeJIOBEKa», «[eHeTmka mnona», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLIETUIEHHOTO C MOJ0oM», «KapHuOTHUIIbI YeJIOBEKa U KMBOTHBIX», « Bubl
U3MEHYUBOCTHY, «MoaudukaimonHas U3MEHYUMBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMoHHAs U3MEHYUBOCTh.

Obopyoosanue: Mojaenu-anIUIMKaud  «MOHOTHUOPUAHOE  CKpEIIMBaHUEY,
«Henonnoe  momuHupoBanue», «Jlurmbpumnoe  ckpemmBaHue»,  «llepekpéct
XpPOMOCOM», MHKPOCKON M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOIM».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHast paborta Ne 6. «V3ydyeHne MOAU(PUKAITMOHHONW W3MEHUYHMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO.

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POAOCIOBHBIX YETTOBEKaY.

Tema /. Cesekniusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenekups Kak HayKa U MPOLECC. 3apOKACHUE CENEKIIUU U JOMECTUKALMA. Y UCHHE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTECHUH.
L{eHTpbl TPOUCXOKIAEHUS IOMAIIHUX KUBOTHBIX. COpT, MOopoAa, IITaMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYaJIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIlEHKa 3KCTEphepa. bBIM3KOPOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunusa. CkpeumBanue YuCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponacTBeHHoe ckpemuBanue — ayTOpuauHr. OtaanéHHas
rudpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MoJyudYeHUE MOJUIIIOUIOB.
JlocTrkeHns CeIeKUNNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOJIOTHs KaKk 0Tpaciib MPOU3BOACTBA. | €HHas MHKEHEpHs. DTallbl CO31aHHUs
pekoMmOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounasi uHxeHepus.
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Kiterounbie KynbTypbel. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.WU. BaBunos, U.B. Muuypum, I'.J[. Kapneuenko, M.®. MBaHoB.

Tabauywl u cxemvi: kKapTa «L{eHTpBI TPOUCXOKIEHUA U MHOTOO0OPa3us KyIbTYPHBIX
pacteHui», «llopoabl IOMamHUX XUBOTHBIX», «CoOpTa KYJbTYpPHBIX PACTCHHID,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MBanoBay, «llonmummionausy,
«O0BekTel  OuoTexHomorum»,  «Kierounele  KyJabTyphl W KJIOHHUPOBAaHHUEY,
«KoHCTpynpoBaHue 1 NEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyJSIKU MJI0JJ0OB U KOPHEIUIOAOB TUKUX (GOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repOapuil «CenbCKOX035IMCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomoi:

Okckypeust « OCHOBHBIE METOIBI M IOCTHXKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK,
B TEIUTMYHOE XO3SMCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBosronIMOHHASA OMOJIOTHSA

[Ipennochuik BOSHUKHOBEHUS SBOJIOIMOHHON TEOPUU. DBOIIOLIMOHHAS TEOPHUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIOLMOHHON TEOpUHU Ha pPa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  3Boyonud.  [laseoHTONOrMYEcKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUSI BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXoAHble (HOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH U GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA H  pa3nuyusi 5SMOPHOHOB pPa3HBIX  BHJIOB
MMO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTHUYHBIE,
pyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKUE: CXOZICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0ONIMYECKMX TMyTeH Yy BCex
OpPraHUu3MOB.

OBomononHas teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBYOKyIMe CUJIBI ABOJIONMU  BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOMKEHUE
Ipyd  OTPAaHWUYCHHOCTH  PECYPCOB,  HEOMNpEACIEHHAas  H3MEHYHMBOCTh, OOphOa
3a CyIIECTBOBaHHE, €CTECTBEHHBIH O0TOOD).

Cuntetnueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJI0KEHUSI.

MukposBosronus. [Tomynsuns Kak eAMHUIA BUAA U SBOJIIOLIUH.

JBmxy1iue cuibl ((hakTopbl) SBOJIIOLMU BUOB B pupoje. MyTalmOHHBIN Mpo1iece
¥ KOMOMHATUBHAS U3MEHYUBOCTh. oMy sioHHbIe BOJIHEI U ipeiid renoB. V3omsius u
MHUTPALIUSL.

EctecTBenHbIit 0TOOp — HanpaBIAIOUIHA (hakTOp 3BOTOIUH. DPOPMBI €CTECTBEHHOTO
otbopa.
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[Ipucnoco0IeHHOCT, OPraHM3MOB  Kak  pe3yibrar HBomouud. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000PAa30BAHUS:
reorpaguyeckoe, 3K0JIOTUIECKOE.

MakposBomorusi.  @opMmbl  dBONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT HeCNEeUHAIU3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAS paguanus.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. Japeun, B.O. Kosanesckuii, K.M. bap,
0. I'ekkensw, @. Mrosuiep, A.H. CeBep1ios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPaA Ha 3eMiie», «3apOoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuKcy, «Popmbl 00psOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOPY», «MHOrooOpa3ue copToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymnsuun», «MyTallMOHHasE HW3MEHYUBOCTBY, «ApOoMOpP(O3bD»,
«anoananramuny», «O0mas aereHepanus», «(Brwxkyiue cuibl 3Bosronuny», «Kapra-
cxema wmapmpyta nyrtemectBus Y. Jlapsuna», «bopbba 3a cylecTBOBaHUEY,
«IIprcnocoOIeHHOCTD OPTraHUu3MOBY, «"eorpaduueckoe BUI000pa30BaHUE,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAacKH, HaOOp
IJIOJIOB U CeMsiH, KoJuleKIus «lIpuMephl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HAMpPAaBICHUS] JBOIIONUN», 00bEMHass Mopaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHui», Moaenb anmnukanusa «llepekpéct XpoMocom», BIaKHBIE
npenapatsl «Pa3BuTue HacekoMoro», «Pa3BuTue JATYIIKA»Y, MUKpPOIpenapar
«/Ipozoduna» (Hopma, myTanuu HOPMBI KPEUTHEB  OKPACKH TETIA).

Jlabopamopnvie u npakmuueckue paoomol:

Jlaboparopnas pab6ora Ne 1. «CpaBHeHHe BHUIOB 10 MOPHOIOTUUECKOMY
KPUTEPHUIO».

JlaGoparopuas pabora Ne 2. «OmnucaHwe MNPUCTOCOOJIEHHOCTH OpraHU3Ma
U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie

JloHayyHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuyHble THUIIOTE3BI
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: aOMOTeHe3 U MaHCIepPMUs. XUMUYECKast IBOJIOIIHSL.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIBHOE
MOATBEP)KJACHUE XMMHYECKOW OBOMIONWU. HadvanbHble JTambl  OHOJOTHYECKOMN
somtonnu. I'mmoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MpOTOKIETKU. llepBble KieTkn u ux s3Bomonusa. dopmupoBaHue
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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PazButne xu3Hu Ha 3emiie 1o spam U nepuoaam. Karapxen. Apxelckas
U IpoTepo3orickas 3pbl. [Taneo3oiickas apa u e€ mepruoabl: KEeMOPUHCKUH, OPJIOBUKCKHM,
CUJIypUMCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPA. ApoMop(]O3bl y paCTEHHM U JKUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oOTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLMS 4YEJIOBEKA. AHTpOIIONOrMsA Kak Hayka. PasBuThe npencTaBiIeHHN
O MPOUCXOKJACHUH YelnoBeKa. MeToibl u3ydyeHus anTponorenesa. CXoACcTBa U pa3nyuus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBeHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyha,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeaoBeK
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHUS, 00JIACTh PacHpoOCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHast (€Bpa3uiickas),
HErpo-aBCTpaJIOWIHAs (PKBAaTOpHaAJIbHAS), MOHTOJOMJIHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
cyiiectBoBaHus. EnuncTBO yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

Llopmpemui: ®©. Pean, JI. Ilactep, A.. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
opraHuueckoro  mupa»,  «PacturenbHas — kieTtka», <« KUBOTHasg  KJIETKay,
«IIpokapuotnueckast kieTka», «CoBpeMEHHass CHCTeMa OpPraHuYecKoro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOSHHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTHYECKUX HAXOJ0K MPEIKOB COBPEMEHHOTO YETIOBEKAY,
«/lpeBHerimme sroan», «lpeBHue moan», «llepBble  COBPEMEHHBIE  JIHOIWY,
«YenoBeueckue pacobh».

Obopyoosanue.: mymnsiku «lIpoucxoxaenne demoBeka» (OHOCTHI aBCTPAIOMUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJCTKU WM W300paKeHHUS] KaMEHHBIX
OpyaAuii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMIEphl,  pyOmina,  ckpebdia),
reoXpoHoJIoruuecKkass Ta0nuna, KoJulekius «®PopMbl COXPAaHHOCTU HMCKOMAeMbIX
YKUBOTHBIX U PACTEHUIN».

Jlabopamopnvie u npakmuueckue padoomoi:
[Ipaktuueckas pabora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB PACTEHUM
Y )KUBOTHBIX B KOJUICKITUSIX).

15



denepanpHas padbouast mporpamma | buonorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

DKCKypcust « IBOMIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIU KpaeBeIUCCKUM My3el).

Tema 3. Opranusmbl ¥ OKpY:KaLIas cpeaa

OKOJIOTHsI KAaK HayKa. 3aJayd M pas3lesibl DKOJOTMU. MeToAbl 3KOJOTHMYECKHX
UCCIIENOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3JYyLIHas, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  ¢aktopel. Knaccuduxamuss — sxosoruyeckux — (pakTOpOB:
abuoTnueckne, OMOTHYECKHE U aHTPOIOTeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOpOB
Ha OpPTraHU3MBI.

AOGuoTtnueckue (HaKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AEUCTBUIO aOUOTHUECKUX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKHMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBApTHPAHCTBO, HAaxJIECOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHne OWOTHUYECKMX  B3aUMOJEHCTBUUA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU oMy siuun. OCHOBHBIE ITOKA3aTENN MO JISILIUU:
YUCJIEHHOCTD, INIOTHOCTh, POKIAEMOCThb, CMEPTHOCTh, IPUPOCT, MUTpanud. nHamuka
YUCJIEHHOCTH TOIYJISUNNA U €€ PEryIsiusl.

Hemoncmpauuu:

Ilopmpemeoi: A. I'ym6o0nbar, K.®. Pynwe, O. ['exkens.

Tabauyvr u cxemwvr: xapta «lIpupomnsie 30HBI 3emuu», «Cpenbl oOUTaHUS
opranusmoBy»,  «®@ortonepuoausmy»,  «llomymamum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU oMy sun nHQy30puu-Typenbkny, «Ilumespie menm.

Jlabopamopnwle u npakmuueckue padomul:

Jlaboparopuas pabora Ne 3. «Mopdomoruueckue OCOOCHHOCTH pacTEHUMN
13 pa3HBIX MECT OOUTaAHHS.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPCHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISIIIAI Pa3HBIX BUIOB
pacTeHUu.

Tema 4. CoobuiecTBa M IKOJOTMYECKHE CHCTEMBI
Coo0miectBO  opraHu3MoB — OuoueHo3. CTpykTypsl OuHOLIEHO3a: BHIOBaf,
IPOCTPaHCTBEHHAs, Tpouueckas (muieBast). Buabi-gomMuuanTsl. CBsI3U B OHOLIEHO3E.
DKoJ0ruyecKkue cuctemsl (3kocucteMsl). [IoHsATHE 00 S3KOCHCTEME U OMOTEOLIEHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOIYLIEHTBI, KOHCYMEHTBI, PETYLEHTHI.
KpyroBopoT BelecTB U MOTOK SHEPTHHU B dKocucTeMe. Tpoduueckue (MULIEBbIE) YPOBHU
skocucteMsbl. [lumeBsie nenu u cetu. OCHOBHBIE MMOKA3aTeIN 3KOCUCTEMBI: OHMoMacca,
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OPOAYKIMS. OKOJOTMYECKHE MUPAMHIbI: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMYMBOCTD, CAaMOPETyJIsIus, pazButue. CyKiieccusl.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE HKOCHUCTEMBI. ATPO3KOCHCTEMBI. YpbOoskocucTeMsl.
buonornueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasne kak (akTtop ycToiWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3eMIie.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mnochepsi.
Kusoe BemectBO u ero @yHkiuu. OcobeHHOcTH Ouochepbl Kak TIIOOATBHOU
AKOCHUCTEMBI. JIMHaMuYecKkoe paBHOBECHE U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsI BeliecTB 1 6MOT€OXUMUYECKHE IIUKIIBI SJIEMEHTOB (yTiepoa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKHE TPOOIIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa ycToWumBocTH Omoceprl. OCHOBA paIrMOHAIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX MCTOIb30BaHue. JoCTiKeHs: OMOJIOTHU U OXpaHa MPUPOIbI.

Jemoncmpavuu:

llopmpemuwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesbie nenw», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie  cooOmiecTBa», «llenmu mnutanusy, «DKoIOrHYEcKass MHUPAMUTIAY,
«buochepa u uenmoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jecay, «broneno3 Bogoéma», «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha NpupoAy», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IPYHTOBBIX BOA», «llouBa — BaxkHeimas coctaBistomas Ouochepo, «DaKTOPhI
nerpanganuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTopsl PaIMOAKTHBHOTO 3arpsS3HEHUS
ounochepr», «O6mas ctpykrypa ouochepni», «Pacnpoctpanenue xxu3Hu B 6nocdepe»,
«O30HOBBIN dkpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «KpyroBopor
a30Ta B MIPUPOJIEN.

OObopynoBanue: Mojenb-ammuIdKaus <« Tunudaaele  OUOIEHO3BDY, Tepbapuit
«PacturenbHBIe COOOIECTBAa», KOJUICKIMU «bHoleHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
OOyJarommMMHCsl  TPOorpaMM  CpeaHero  oOmero  o0pa3oBaHUS:  JUYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJabTaTOB OCBOEHUs mpeamera «buosorus»
BBIJICJICHBl CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaIOIIMMHCS POCCUUCKOM
IPaXIAaHCKOM HWIAECHTUYHOCTM — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOMPEIETIECHUIO, HATMYME MOTUBALIMU K 00yUYEHUIO0 OUOJIOrUH, LI€JIEHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLMA  pa3BUTHUA  OHOJOTMYECKOTO  3HAaHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTA LIEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs,
HaJIM4ue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
JKU3HECHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHHMS mnpeaMera «buonorus»  mocrturarorcs
B C€IMHCTBE Y4eOHOM W  BOCHUTATEIBLHOW JCSATEIBHOCTH B  COOTBETCTBUH
C TPaAWLIMOHHBIMH POCCUHUCKHMH COLUUOKYJIBTYPHBIMUA, HUCTOPUYECKUMHU U HTYyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIECTBE MpaBUJIaMU U HOPMaAMH
MOBEJCHUS W  CIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUSI BHYTPEHHEW MMO3ULHUMU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUSA
K 3aKOHY M NPaBOIIOPAJKY, YEJIOBEKY TPyJa WU CTapLIEeMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPAJAULUSAM
MHOTOHAalIMOHAJIBHOTO Hapoga Poccuiickon @enepauuu, MPUPOIE U OKPYKAKOMIEU
cpene.

JIngyHOCTHBIE pPE3ybTaThl OCBOEHHUS Y4e€OHOro mpeameTra «bHOJOTHS JTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIIOCOOHOCTh  OOydYarommxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIINEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OINBbITA W OIBITA
JIESTEIIbHOCTU B TIPOLIECCE PEANM3AMA OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHON
JESITENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxkaaHCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOyYaromerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOTIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENBHOCTH IPU CO3/IaHUU YUYEOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3HUIMIO [0 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C Pa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MJICHTUYHOCTH, MaTPUOTU3MA,
YBAJKEHMSI K CBOEMY HapoAy, 4YyBCTBa OTBETCTBEHHOCTH Iiepen; PoamHoM, ropaoctu
3a CBOM Kpal, CBOO PomnmHy, CBOW A3BIK W KYJbTYpy, NPOLUIOE M HACTOSAIIEE
MHOI'OHAIMOHAJIBLHOI0 Hapoaa Poccuuy;

LICHHOCTHOE OTHOUIEHWE K NIPUPOJHOMY HACIEIUI0O U NaMATHUKAM IPUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PAa3BUTHE
OMOJIOrMH, TIOHUMaHUS 3HauY€HUs1 OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJbI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHio U 3amure OteyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYSCKOTO ITOBEICHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHON XU3HU B COOTBETCTBHHU C TPAIAUIUASIMHU

Hapo10B Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHUS:

3CTETHMYECKOE OTHOIICHHWE K MHpPY, BKJIOYas JCTETHKY ObITa, HAy4yHOrO U
TEXHHYECKOT'O TBOPUECTBA, CIIOPTa, TPY/1a, OOMIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE AMOIMOHAIBHOTO BO3ACHCTBUS JKUBOW MPHUPOILI M €€ [EHHOCTH;

TOTOBHOCTb K CAMOBBIPKEHHIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHE MIPOSIBIISTh
Ka4eCTBa TBOPUYECKOMN JTMUHOCTH;
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5) ¢pu3nyeckoro BoCHUTAHHSA, (OPMHPOBAHUS  KYJIbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0JI1AT OOy HSA:

MOHMMAaHHUE U peanu3alys 3J0poBOro u Oe3omacHoro odpasza >KM3HH (340pPOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTIbIXA, PETyJIsipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHUSI K COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY
3JI0pPOBBIO;

NOHUMaHUE [EHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEACHUS B CUTYAIMSIX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TOCHEJACTBUNH W HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYpEHUS);

6) Tpya0BOIr0 BOCIIMTAHUA:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATENBHOCTA TEXHOJIOTMUECKOW U  COIUAJIHLHOU
HaIPaBJICHHOCTHU, CHOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIHHO
BEITIOJTHATH TaKyIO JACSITCIBHOCTD;

WHTEpPEC K pa3IuuHbIM cdepaM TpodecCHOHATBLHOW eATeTbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOpP OyayIei mpodeccuu U pea30BbIBaTh COOCTBEHHBIS
YKU3HCHHBIC TIIaHbL;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIIEHHE K MPUPOJE KAaK HCTOYHMKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHHE  YPOBHA  DKOJOTMYECKOH  KYJbTYpbl: NPHOOpPETEHHE  ONbITa
IJIAHUPOBAHMS TTOCTYIKOB M OLUEHKH MX BO3MOXHBIX MOCIIEICTBUN NJIsi OKpYyKarouien
Cpenbl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »SKOJOTHYECKHX TMpoldjieM M MyTed HX
pelIeHus;

CIIOCOOHOCTH HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U
YMEHHUsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONONIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEACHUS B MPUPOJIE, HAMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOIHON
cpele, YMEHHE MPOTrHO3MPOBATh HEONArOMPHUITHBIE HKOJOTMUYECKHUE IOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U NIPENOTBPAIIATh UX;

HaJU4HMe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJIbTYpHI,
OMbITA AESATENBHOCTH 3KOJOTMYECKOM HAIpaBIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B II03HABaTEJIbHOM, KOMMYHUKATHBHOW M COLHMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA JIMAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3IKOBOM W YWTATEIbCKOM KYyJbTYphl KaK CpeACTBa
B3aMMOJICUCTBUS MEX1Yy JIIOJbMU U TMIO3HAHUS MUPA;

NOHMMAaHUE crielu(pUKU OMOIOTUH KaK HayKH, OCO3HaHUs €€ poiu B HOpMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3MaHUHA IIEJIOCTHOTO  MPEACTaBICHUS
00 OKpY’KarollleM MHpEe KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U 0OIECTBA, B MMO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIsi COBPEMEHHOW IMBUJIM3ALIUU:
oOecIieueHUsT HOBOTO YPOBHS pa3BUTHSA MEIWIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
MOWCKa MyTeW BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u olecreueHus
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJYYCHHH OMOJOTHYECKUX 3HAHUN B IEJSX TOBBIIICHUS
oOmme KyJIbTyphbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GyHKIMOHATBFHOM TPaMOTHOCTH  OOydYamImmxcs, G(OpMUpyeMON TNpU H3YUYEHUU
Onooruy;

MOHMMAaHUE CYIITHOCTH METO/IOB TTO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOIh30BaTh MOJTydacMble 3HAHUS IS aHAJIN3a U OOBSCHEHUS SBIICHUN
OKPYXKAIOIIEr0 MHpa W TPOHMCXOMSIIMMX B HEM W3MEHEHWW, yMEHHUE JeNaTh
00OCHOBaHHBIC 3aKJIIOYCHUS HA OCHOBE HAyUYHBIX (DAKTOB W HMMEIONIUXCS JaHHBIX
C IEJIBIO TIOJTYYCHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIBHO MCITOIB30BaTh OMOJIOTMUECKUE 3HAHUS JIJIS PEIICHUS
po0JIeM B peaNIbHBIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAaHWE IICHHOCTH HAy4YHOW JICSITCIIbHOCTH, TOTOBHOCTH OCYIICCTBIISTH
MIPOCKTHYIO M UCCIIEIOBATENBCKYIO ACATEIHPHOCTh UHINBUIYAIHHO U B TPYTIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHUIO U CaM000Pa30BaHUIO,
K aKTHBHOMY TTOJTYYCHHUIO HOBBIX 3HaHHI 1O OMOJIOTHH B COOTBETCTBHUH C )KM3HCHHBIMHU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHSI yueOHOro rmpeamera «buosorus»
BKJIFOYAIOT: 3HAUYUMbIE JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYYHbIE TMOHATUS, OTpaXKarollue
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCIIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEILeCTBO, PHEPrus, SIBJIEHUE, MPOLECC, CUCTEMA, HAYUHBIN
(baKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,
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HaOII0/IeHNE, U3MEPEHNUE, SKCTIPUMEHT U IPYTUX ), YHUBEPCAIbHbBIC YUeOHbIE NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, PETYJSITUBHBIC), o0ecIeynBaroIue
dbopmupoBanre (GYHKIUOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUH
oOy4Jaronuxcs, CIIOCOOHOCTH oOyyJaronmxcs HCIIO0JIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS UM YHUBEpPCAJIbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOATENbHO (DOPMYJIMPOBATh U aKTYaJU3HPOBATH MPOOJIEMY, pacCMaTpUBAaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CPAaBHEHUS, KJIACCU(PUKALIUHU, 0000IEHHS ), paCKPhIBaTh CMBICII OMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JPYyTUMU
MOHATHUSIMU );

ONPENENATh LENH JeATEIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IE€ATEIBHOCTH C MIOCTABJICHHBIMU LESIMU;

MCII0JIb30BaTh OMOJIOTMYECKUE TTOHITHS JIJIs1 00bsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, 1€TyKTUBHbIE, [0 AHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH M NIPOTUBOPEYMST B PacCMaTpUBAEMBIX  SIBJIICHUSX,
(GOopMyIMpPOBATH BHIBObI U 3aKIIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJICTBA I IPEIACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOT0 POJa, BBISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4ETOM aHaIU3a HMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIE€SITEIIBHOCTh, OLICHHMBAaTh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN IEATEIIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBHUSX PEaJbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA:

BJIQJIETh HaBbIKAMHU YYEOHO-HCCIICIOBATEIILCKOM M TIPOCKTHOM JESATEIHHOCTH,
HABBIKAMH Pa3pEeIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETHbHOMY
MOMCKY METOJ0B PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

MCII0JIb30BaTh PA3JIMUYHBIE BUJIBI ICSITEILHOCTH MO MOJIYUYCHUIO HOBOT'O 3HAHUS, €T0
WHTEPIpETAIUN, TPEOOPA30BAHUIO U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IAHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THIT MBIIIJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJAMU;
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CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON A€ATEILHOCTH
¥ )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U U aKTYaJU3UPOBATH 3a/1a4y, BBIJBUTATD
TUNOTE3y €€ pelIeH ], HAXOIUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAM3UPOBATh MOJyYEHHBIE B XOJE pEIICHUs 3a7add pe3ysbTaThbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaTb OIIGHKY HOBBIM CHUTyalldsM, OLEHUBAThb MPHOOPETEHHBIM  OIIBIT,

OCYIIECTBIISTH LIeJICHAPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B TPO(he€CCUOHATIBHYIO CPEY;

YMETh IEPEHOCUTh 3HAHUS B II03HABATEIBHYI0 M IMPaKTUYECKYI0 00JacTu
KHU3HECSITSIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEUIaraTh OPUTHHAIBHBIE [TOIXO0/IbI U PEIICHUS, CTABUTD
poOJIeMBI U 3a/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIC PEIIICHHMS.

Pabora ¢ undpopmanumeii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HH(oOpManuu (TEeKCTe ydeOHOTO
OCOOUSI, HAYYHO-TIOYJISIPHOM JINTepaType, OMOJOTHYSCKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHBbIX, B HHTepHeTe), aHaIM3UpoOBaTh HHGOPMAIIHIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTUICCKH OIICHUBATH €€ TOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(dbopMyIMpOBaTH 3aMPOCHl U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU TTOMCKE U 0TOOpE
Oounonornyeckor nHGoOpMaIi, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUSA  WH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJb30BaHUS pPa3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATH ONTUMAIIbHYIO (DOpMY TpeIcTaBIeHUST OMOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTOE);

MCIIOJIh30BaTh HAYUYHBIN SI3bIK B KAUYECTBE CPEJICTBA MPHU pabOTe ¢ OMOIIOTHUECKON
uHpopMaIue: TPUMEHSITh XUMHYECKUE, (PU3NYecKrne M MaTeMAaTHYeCKHe 3HAKH U
CUMBOJIBI, (OpMYJIbI, aOOpeBUaTYpy, HOMEHKIIATYPY, UCII0JI30BaTh U MTPE0OPa30BLIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISTHOCTH,

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIUThl MHPOpMANUU, WHPOPMAITMOHHOM
0€30M1acCHOCTH JIMYHOCTH.

KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE YUeOHBbIE JeiiCTBUS
OOmenmne:

OCYIIECTBISITh KOMMYHHKAIIMA BO BCeX cdepax >KU3HU, aKTHBHO y4YacTBOBATH
B JMAJIOTe WM JHUCKYCCHUU IO CYIIECTBY OOCyXJaaeMoW TeMmbl (yYMEHHE 3aJaBaThb
BOIIPOCHI, BHICKA3bIBaTh CY>KJICHUSI OTHOCUTEJILHO BBINIOJHEHUS MpejiaraeMoil 3aaauu,
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YUYHTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HUITUN IPYTUX YYaCTHUKOB JTUAIOTa WU
JIMCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYyalluid, yMETh
CMSATYaTh KOH(JIUKTHI M BECTH IIEPETOBOPHI,

BIIQZICTh PA3IUYHBIMH CIIOCOOAMH OOIICHWS W B3aUMOJCHCTBHUSA, IMOHUMATh
HaMEPEHUS IPYTUX JIOJECH, MPOSIBIATh yYBAXUTEIHHOE OTHOIICHHE K COOCCETHUKY U
B KOppEeKTHOU popme PopMyITUpOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHas 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaILHON pabOThHI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
rpyNMnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YUueOHOM 3a7auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX HHTEPECOB
Y BO3MOXXHOCTEMN KaXKJIOT0 YJI€HAa KOJUIEKTHUBA;

MIPUHUMATH 1I€JTd COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEUCTBHS 10 €€ JOCTHKEHUIO: COCTABIIATH IUJIaH IEUCTBUM, PACIIPENIETATh POJIA C YUETOM
MHEHHUI yYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO yYaCTHMKA KOMAaHJIbI B OOIIHiA
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIEe YHUBepPCaJbHbIE Y4eOHbIC JAeCTBUS
Camoopranuzamnus:

UCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM W MX PEIICHUS
B KU3HCHHBIX U YUCOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11EJICBbIC M CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  [MO3HABATEIIbHYIO JCSTEIBHOCTh, BBISBISATH
npoOemMbl, CTaBUTh W (HOPMYJIUPOBATh COOCTBEHHBIE 3a/ladyi B 00pa3oBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEMICHUS] MPOOJEMBI C YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEOYTESHUH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

pacCIIMpATh PAMKH Y4eOHOTO MPpEeMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;

JieNaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LENISIM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3yNbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npuémbl peIeKCUU IJIsl OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX [IPU aHAJIN3E PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsitue cedst M Apyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPU aHAIIU3E PE3YIbTATOB ESITEIbHOCTH;
MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs porpammbl COO mo Ouosnoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT crienuduyeckue s ydyeOHoro mpeamera «buojorus» HaydHbIC
3HaHMS, YMEHHUS M  CIOCOOBI  JCHCTBUHW TO  OCBOGHHIO, HHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAaHUSA U
NPUMEHEHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTYalUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYyallMsAX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeaMeTHbIe
pe3yJIbTaThl MIPEACTABIICHBI IO TOJlaM 00yUYCHHS.

[IpenmeTHbIe pe3ybTaThl OCBOeHUs yueOHOoro mpenmMera «buonorus» B 10 kiacce
JOJKHBI OTPA’KaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWOJOTHM, (PYHKIIMOHAIBHOW T'PAMOTHOCTH  YEJIOBEKa
JUTSL pELLIEHUs )KU3HEHHBIX 337124,

YMEHHE PACKPBIBATh COJEP)KaHUE OMOJIOTUYECKUX TEPMUHOB W TOHSTHI: KU3HB,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BELIECTB U MPEBpAIllEHUE SHEPTUH), TOMEOCTA3
(camoperyssanusl), YpOBHEBasi OpraHM3alMsl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHME
(penpoyKuusi), HaCcJAEACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME U3Jararb  OMOJOTrMYEecKHMEe Teopun  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHasi JOoTMa MOJIEKYJsipHON Ouosiorun), 3axonsl (I'. Mennens,
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T. Moprana, H.1. BaBunoBa) n ydyeHus (0 LEHTpax MHOTrooOpa3usi U MPOUCXOKIACHUS
KyJbTypHbIX pactenuit H.VM. BaBuiioBa), ompenensiTb TpaHHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHUE BIAJeTh METOJaMH HAyYyHOTO TIO3HAHUA B OWOJOTMU: HaOIIOJIEHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMS W IMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBICHHUE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYyYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATUH, TEOPUUW W 3aKOHOB, YMEHHE JeJaTh BBIBOIBI
Ha OCHOBAaHHH TOJTYYEHHBIX PE3yIhTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK IPOKAPHOT
U DyKapuoOT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHH B KJETKe, (OTOCHHTE3a,
MIACTHYECKOTO 17§ DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAIHLHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHHE TPUMCHATHh TOJYYCHHBIC 3HAHUA I OOBSCHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHATHS TMPAKTHICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C IIETTBI0 O0eCTIeYeHHS OE30TIaCHOCTH CBOETO 3/I0POBbSI 1 37I0POBBS OKPYKAIOITUX JTFOICH,
COOJIIOJIEHNsT HOPM TPaMOTHOTO TIOBEJEHUS B OKpY)KAlOIIeH NPHUPOJHON cCpene,
MOHMMaHUE HEOOXOJIUMOCTH HMCITOJIB30BAHUS JOCTIKCHUHM COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHHA ISl PAIIMOHATILHOTO TIPUPOJIOTIOIB30BAHUS;

YMEHHE peIaTh 3JIEMEHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- M JIUTHOPUIHOEC
CKpElIMBaHue, CIICTUICHHOE HAacJeI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSl PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATE JAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOIOAATH MTpaBuia
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpPKaHMSI, BKIIOUAIOINIYIO TICEBOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
HMCTOYHUKOB (CpeCTBa MAaccOBOW HH(OpMAIUU, HAYYHO-TIOMYJSIPHBIE MaTepUaIIb),
OTUYECKHUE aCMEeKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OWOJOTUU, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mmas
OMOJOTHYECKYI0 MH(POPMAIINIO M3 HECKOIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpenMeTHble  pe3yabTaTbl  OCBOEHUA  ydyeOHOro mpeamera  «buojorus»
B 11 ky1acce 1OMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa UM HAy4YHOTO MHUPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
OMONIOrOoB B pa3BUTHE OHWOJOTMM, (PYHKIMOHAIBHOW TIpPaMOTHOCTHM  YeJIOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHHE PaCKpBhIBaTh COJCp)KaHUE OMOJOTHMUYECKHX TEPMHMHOB W TOHSITHI: BUI,
NOMmyJisiliisg, TeHOGOHM, SBOJIOUUSA, JBIXKYyIIME CWiIbl ((aKTOphl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHA000pa30BaHUE, DSKOJOTHYECKUE (HaKTOPHI,
HKOCHCTEMA, MPOJYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI, MU MUTAHUS, SKOJIOTHYecKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE H3jaraTh OHOJOrHYeckue Teopuu (dBomonuoHHas Teopus Y. [lapsuna,
CUHTETHUYECKasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJABIIIEBOTO
cxonctBa K.M. bopa, depenoBaHus TiIaBHBIX HANpPaBICHUW MW IIYTE€H JBOJIIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensiTh rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJETh METOJAMH HAyYHOTO NO3HAaHHWA B OHOJOrMU: HaOIIOJIEHHE
U OIMCAaHUE JKUBBIX CHUCTEM, IPOLIECCOB M SBJICHWN, OpPraHu3alMs U IPOBEICHHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bl, BBIIBICHHE 3aBUCUMOCTU
MEXIY HCCIEIyEMbIMU BEIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3YyJIbTATOB,
UCIIOJIb30BaHHBIX HAYUHBIX MOHSTUNA, TEOPUH M 3aKOHOB, YMEHHME [E€NaTh BBIBOJIBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE IPU3HAKU CTPOEHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUN, HPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHMOI€OLEHO30B MU
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOIO
oTOopa, BUA000pa30oBaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS SKOJOTHYECKUX
(akTOpOB Ha OpPraHM3Mbl, MEPEHOCA BEIIECTB M IOTOKA IHEPIrUU B IKOCUCTEMAX,
AHTPOIMOTEHHBIX U3MEHEHHUI B YKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U
OMOreoXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE TIPUMEHATh TOJNyYCHHbIE 3HAHUS IS OOBSICHEHUS OWOIIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, ISl MPUHATUS MPAKTUUECKUX PELIECHUI B MOBCEAHEBHON JKU3HU
C LIETIbI0 00ecnieyeH st 0€30MacHOCTH CBOETO 3/I0POBbSI U 3[J0POBbS OKPYKAIOUIUX JIFOIEH,
COOJIIOJICHUST HOPM TpaMOTHOIO TIOBEJEHUS B OKpYy)Karolledl NpUpOAHON cpere,
NOHUMaHHE HEOOXOUMOCTH HUCIIOJIb30BAHUS TOCTUKEHUI COBpEMEHHOW OMOJIOTUH IS
palMOHANIBHOTO MPUPOIOTOIB30BAHMS;

yMEHHE pellaTh 3JIeMEHTapHble OWOJIOTUYECKUE 3a/ayd, COCTaBISITh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCHUCTEMaX (LIEMH MUTAHUS);

YMEHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOI0IaTh MpaBUIIa
pu paboTe ¢ y4eOHBIM U J1a00pPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE  KPUTUYECKH  OIICHWBAaThb W  WHTEPIPETHPOBATH  WHGOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOYAIOIIYIO NICEBJOHAYYHbIE 3HAHUS U3 PA3JIUYHBIX
UCTOYHUKOB (CpeACTBa MAacCOBOM HH(OpMAIMK, HAay4YHO-TIOMYJIAPHBbIE MaTepHabl),
paccMaTpuBath riao0agbHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOLIEHUs, 0000mas
OMONOrHUecKy0 MHPOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
HNOHSTUWHBIN anmapar OuoJIOTHH.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUABI 1E€ITEIILHOCTHA
pa3liesioB U TeM [IporpammHoe conepxanue
/o 4acoB 00yJaroImMXcs

y4eOHOr 0 peIMeTa

Tema 1. buoJsiornst kKak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpeiBaTh conepxaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSTUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapTuHa Myupa, Hay4Hbld METOL,
bunocodueii, peurueii, STHKOM, I'UIIOTE3a, TCOPHA, METOAbI
SCTETHKOM U paBoM. Pons Guonoruu ?{CCHGHOB&HH’I' c
B () OPMHUPOBAHUN COBPEMEHHOMN HAay4YHOI apaKiCpu3oBatTh OHONOTHIO KaK HayKYy,
€€ MECTO M POJIb CPEAU APYTUX
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsatsb
HayK.
Y pazjielibl OMOJIOTUU B COOTBETCTBUE
,IZIYeM(mcmp atzm. M C OOBEKTaMH H3YyYEHUS.
opmpemei: 1. lapeun, I'. Mennens, HasbiBaTh BakHEHIINE OTpaCIn
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y noryveckux snanmii n 3a/1a4H,
Tabauywvl u cxemvt: «MeTOIBI TIO3HAHUS crosimue mepes 6uonorueit XX| B.
YKUBOU MIPUPOJIBI»
1.2 | MeToapI MO3HAHUS 1 MeTobl T03HAHUS KUBOM PUPOIbI PackpreiBaTh conepkaHre TEPMUHOB U

YKUBOU MPUPOJIBI

(HabsroieHre, SKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHUe, Ki1acCupUKaIs,
MOJICJTMPOBAHHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

JHemoncmpayuu:

MOHATUM: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIC METObI
MTO3HAHMS )KUBOW MPUPOIbI: HAOIIOICHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABI TO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamopnuvle u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«/crionb30BaHUE PA3NUYHBIX METO/IOB
MIPU U3YUYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJaccuukanus, MOAeTUPOBAHHUE,
cTaTHCTUYeCKasi 00paboTKa JTaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYECHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeaMeT U3yUeHHs] OMOJIOTHH.
OTnuuue )XKUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CgoiicTBa OMOCHCTEM U UX
pazHoobOpasue.

YpoBHU OpraHuU3aIliid OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUHN),
Oounoc@epHbI.

Hayxku, nzyqaromue 6MocucTeMbl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
JHemoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE
NPU3HAKU KU3ZHWY», «Y pPOBHU

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, HJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHM3alliy KU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl yHIOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOHUIPUPOIBD).
Mopens monexynst JTHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[IpuBoaUTE MpUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpTaHHU3aINH U
CpaBHUBATbH MPOSBIICHUS CBONCTB
’KHBOTO HAa PA3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
IpoTeKarlue B ONOCUCTEMAX:

0OMEH BEIIECTB U NPEBPAILECHUE
HHEPruM, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINS, PA3BUTHE.

Coburonath npaBmiia OEpeskHOTO
OTHOIIICHUS K KUBOW MPHUPOJIEC

M Toro uacoB o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIE€TKHA

3.1

XUMHYECKUH COCTAB
KieTku. Boma u
MHHEpPAJIbHbIEC COJN

1

XHWMHYECKHAM COCTAB KJICTKH.
XYMMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOIr0 OajaHca.
Hemoncmpavuu:

Juacpammulr: «PacupeneneHue
XAMHYECKHX IJICMCHTOB B HEXKHBOU
npupone», «PacnpeneneHne XuMUYECKIX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOIHBIE CBSI3U;
ruApodUIbHBIE U THIPOPOOHBIE
BEIIECTBA.

Jloka3pIiBaTh €IMHCTBO JIEMEHTHOTO
coCTaBa KakK OJTHO U3 CBOMCTB JKUBOTO.
PacmipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPYIIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «Ilepronuueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpoeHUEMONEKYIBI BOABDY

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpuUu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIUHCHUA U €TO (1)yHKLII/IHMI/I B KJICTKEC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHue OEIKOB. PackpbIBaTh copepxaHue TEPMUHOB U
CTpO€HHuE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OETIKOB. MOHSTHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
Heszamenumeble 1 3aMeHUMBIE AMUHOKHCJIOTBI, ITENTUAHAS CBS3b,
AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN IIOJIMIIETITH, IEHATYpaLKs.
coCTaB. YPOBHU CTPYKTYpPbI OEITKOBOI XapakTepu3oBaTh OEJIKH Kak Kjacc
MOJIEKYJIbI (IepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCANHEHU;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYpPA). | KIIACCH(PHUIIUPOBATH UX 10 CTPOCHHIO
XUMHYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHKIMH OEITKOB. MEePEUNCIIATh U XapaKTepU30BaTh
Jlemoncmpauyuu: (GyHKITUN OCITKOB
Tabnauyvt u cxemol: «CTpoeHue
MOJIEKYJIbI OEJKay.
Obopyoosanue. CBETOBOW MUKPOCKOII,
MUKpOIpenapaThbl
3.3 | depmeHTHI — depMeHTBI — OUOJIOTHYECKUE PackpbIBaTh conepKaHue TEPMUHOB U
ouonornyeckue KaTaau3aTopshl. MOHATUMN: PEPMEHTHI, AKTUBHBIN LIEHTD,
KaTaJu3aTOphI Crpoenue ¢epMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Ceu(pUIHOCTb,

cyOcTpaTHas cienupuIHOCTb.
KodepmenTtsl. Buramussbl.
Otnnuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

Ko epMEHTHI, OCITKN-aKTHBATOPHI 1
OCJIKU-UHTUOUTOPBI.

VYka3piBaTh OTIINYUS (PEPMEHTOB

OT HEOPTaHWYECKHUX KaTaIU3aTOPOB.
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Hemoncmpavyuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSl TIPOBEJICHUST HAOJIOICHH,
U3MEPEHMM, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomui:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH
(epMEHTOB (Ha IPUMEPE AMMJIIA3bI
WM KaTalla3bl)»

OOBACHATH poJib (PEepPMEHTOB

B (DYHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B MIPOMBIIIIJICHHOCTH, B METUIIMHE,

B IOBCEIHEBHOW KHM3HH YeJIOBEKa

3.4

Yrnesoanel. JInmmmuael

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
pubo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIIMKOTeH, 1eJUTI0I03a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
dbocdonunuibl, CTEpOUIbIL.
IM'unpodunbHO-THIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JIUTIAIOB KaK UCTOYHUKOB SHEPTHUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: KYTICBOABDY,
«JIunu b,

Obopyoosanue: 000pyT0OBaHUE

PackpoiBath copepkanrie TEPMUHOB U
TIOHATHI: YTJIEBOIbI, MOHOCAXAPH/IBI,
JMcaxapuIbl, TOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MalIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITIMKOTeH;
JUTUBI, TPUTIUIEPUAB! (KHPBI, Maca),
dbochommmubl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudummpoBath yriieBOIbI U JIATTHTBI
110 CTPOCHUIO; MIEPEUUCIITh QYHKITUN
YTJIEBOJIOB M JTUTHJIOB.

CxemaTruecku n300pakaTb CTPOCHHE
MOJIEKYJI YTJIEBOIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOITIOICHUH,
M3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh copepx’aHne TEPMUHOB U
KUCIOThl. ATD Hyxneorn el — MOHOMEDBI MOHATUI: 1E30KCUPUOOHYKICHHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonykiennonas
dbyunkiuu JIHK. Ctpoenue u pyHkiuu kucinora (PHK), nykneorun,
PHK. AT®: cTtpoenue u GpyHKIHH. MOJIMHYKJICOTUIHAS LIEIb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HaCJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (undopmanmonHas, TpaHcropTHas,
«Hyxnennossie kucnotsl; JJHK», pubocomanpHasi); aieHo3uHTpudocdat
«buocunres 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MoneKyiasl ATD». XapakTepu3upoBaTh HYKIECUHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COETMHEHUS U
MUKpPOIIpEnapaThl HOCHUTEIIN HACJIEICTBEHHON
uHdopmaIuu.
OTmeudaTb 0COOEHHOCTH CTPOCHUS
MOJIeKyJ HykiIenHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku u300paxkaTb CTPOCHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeTO/IbI IMutonorus — Hayka O KIIETKE. PackpeiBaTh coaepkaHue TEPMUHOB U

U3YYEHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS UeH U (PaKTOB
B HAYYHOM I1O3HAHHH.

MMOHATHUM: KJIETKA, IUTOJIOT U,
PacKpbIBaTh COJIEPIKAHUE MOJO0KEHUN
KJIETOYHOW TEOPHUH.
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MeToapl U3y4eHHS KICTKH.
Jemoncmpayuu:

llopmpempui:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTyYE€HHBIE C TOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[TepeuncriaTh u XapaKTEpPU30BaTh
OCHOBHBIC METO/IbI U3YUCHUS KIICTKH:
(IpUTOTOBIICHUE CPE3OB,

OKpaITMBaHUE, MUKPOCKOTIMPOBAHUE,
neHTpudyrupoBaHue, KyJIbTHUBUPOBAHHE
KJIETOK U TKaHEM)

3.7

Knerka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

Kierka kak nenocTHas xKuBasi CUCTEMA.
OO6mre mMpu3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJisl JJHK
KaK T€HETUYECKUH alapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKapUOTHUYECKasd U MPOKAPUOTUYECKASL.
Oco00EHHOCTH CTPOCHUS
MIPOKAPHUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuii. CTpoeHue
YKAPUOTUYECKOU KIETKU. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsI CTCHKA,
TIIMKOKAITUKC, UX QYHKIUU.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITIH.

PackpeiBaTh copepxaHre TEPMHUHOB U
MOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKApUOTUYECKasl ), TNIa3MaTHIecKast
MeMOpaHa (T1azManemMma), TITHKOKaIUKC,
TPAHCIIOPT BEIIECTB (MACCUBHBIN,
aKTUBHBIN), 3HIOUUTO3 ((arouuTos,
MUHOIINTO3), 9K30IMTO3, KIETOYHAs
CTEHKa, HYKJICOU.

CpaBHUBaTh MKy COOOM
DYKapUOTUYECKUE U TIPOKAPHOTUICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U P3N
B CTPOCHHUM KJIETOK OaKTepui,
’KUBOTHBIX, PACTCHUI U TPHOOB
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Hemoncmpavyuu:

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

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKapUOTHYECKOMN KIIETKW», «CTpoeHuE
KUBOTHOU KIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKH.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKpOMpenapaThl paCTUTEIbHbIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIIETOK

3.8

Crpoenue
AYKapUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHou/IbI.
OnHOoMeMOpaHHbIE OPTaHOUIbI KJIETKHU:
OIIC, anmapart ['onbKu, TU30COMBI.
[TosryaBTOHOMHBIE OPraHOUABI KIIETKHU:
MUTOXOH/JIPUH, TIIIACTH/IBI.
[Ipoucxox1eHne MUTOXOHJIPUN U
mactua. Bugesimnacrum.
HememOpanHbie opraHOUIbI KISTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
LEHTPUOJH, PECHUUKH, KTy TUKHU.
DYHKIUU OPTraHOUJIOB KJIETKHU.
Bxirouenus.

SAnpo — perynsaTOpHbIN HEHTP KIETKH.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackpeiBath comepkanie TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjo1azmMatuueckas cethb (I11C),
anmapat [ oJIbKu, TU30COMBI, BAKyOJTb,
MUTOXOHPHH, TIACTHIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (LIEHTPOCOMA), PECHHYKH,
KTYTUKH, BKIFOUCHUS, SAPO, siAepHast
000J109Ka, KapuoIjia3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPUOTHIECKOM
KJICTKH 110 U300pKSHHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(DUIIMPOBATH OPTAHOUIBI
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XpoMoCcOoMBI. TpaHCOPT BEILIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemvi: «CTpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOEHHE
pPacTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUUYECKON KIIETKWY,
«Ctpoenue sapa KIETKI.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOTIpEnapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 2. «M3yuenue
CTPOCHHSI KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha FTOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUEN

B 3aBHUCHMOCTH OT OCOOEHHOCTEN MX
CTpoeHus (0AHOMEMOpaHHEIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouJa B KIIETKE.
XapakTepu3oBaTh KIETOYHOE SIAPO KaK
MECTO XpaHeHHUsl, nepenayu (yJIBoeHue
XpOMOCOM) U pealin3aluu
(TpaHCKpUIIIIKS ) HACJIEICTBEHHOU
MH(}OpMaALUU KIIETKH.

[lepeunciATh U ONHUCHIBATH KOMIIOHEHTHI
a5pa 1 uxX QyHKIINHY;

CxeMatnyHO U300paxkaTh CTPOEHUE
PACTUTEIBLHOU U JKUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAUCHHE
TPAHCIIOPTA BEILLECTB B KIIETKE

Hroro yacoB 1o Teme 8

Tema 4. /KuzHenesaTeJIbHOCTD KJIETKH

4.1 | OOMeH BeliecTs. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBath conep:xkanue TEPMUHOB U
[Imactnyeckuii Accumunsnus (TIacTUYECKUl OOMEH) MMOHATUI: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTETUUCCKUM MpeBpalleHue YHEPruu (METaboIn3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIUS, TUTACTUYECKHUI OOMEH,
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nporuecca Meradonm3Ma. Poib 3akoHOB
COXpaHEHMS BEIIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KIIeTKe. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3l
dboTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHue ycnoBuid cpesl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHUE XEMOCHUHTE3a
JUJIs1 )KU3HU Ha 3eMJIe.
Jemoncmpavuu:

Ilopmpemwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XIJIOPOILIACTY,
«DOTOCUHTE3

JUCCUMMWIISIMS, SHEPTETUYECKUA OOMEH,
dborocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICCTBEHHBIC
CBSI3U MEXK]y ITOTJIOIIEHUEM COJTHEUHON
SHEPIUU XJIOPOPHUIITIOM U CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKLIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCUHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacmiennenue BeecTB, BRIJCICHUE U
AKKyMYJINPOBaHWE SHEPTUM B KIIETKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
I'mukosns. bpokenuen ero BUIbL.

PackpeiBaTh comepkanne TEPMHUHOB U
MOHATHI: DPHEPTETUUECKHUI 0OMEH,
TJIUKOJIN3, MOJIOYHOKHUCIIOE OpOXKEeHHeE,
CIUPTOBOE OpOXKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHeE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCT
SHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsIUTaHUDY,
«MeTabonuzmy», « MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUIIAIIHS, (PEepMEHT.
XapaxkTepuzoBaTh OOMEH BEILIECTB U
MpeBpallleHue SHepTrur (MeTad0IN3M)
KaK OJTHO UX CBOMCTB KHUBOTO.
[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M DHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTaHABIUBAThH
B3aUMOCBSI3b MEK/y HUMH.

Paznmmuate THIIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpO(HBIN.

OmnuceIBaTh ATAMbl SHEPTETUYECKOTO
obmeHa (TToArOTOBUTEIBHBIH,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu3oBaTh PEaKIMK TJIMKOJIN3a,
OpOoKeHMS, KJIIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUIMHHO-CJICCTBEHHBIC
CBSI3U MEXK]Ty TJIMKOJIU30M, KJICTOUHBIM
JBIXaHUEM U CUHTE30M MOJIeKy1 ATO.
CpaBHuBaTh 3¢ (HEeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOTHOTO
ATAToOB

4.3

buocunTes Oeska

Peakiuy MaTpuyHOrO CUHTE3A.
['enernueckas nunpopmarus u JJHK.
Peanmm3zanns renernueckon
nH(pOpPMaIIUHU B KJIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
W MOHATUN: T€H, TEHETUYECKUI KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISALUS, KOJOH, aHTUKOJOH,
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['eHeTHYeCKUA KOJ MErO CBOMCTRBA.
TpaHCKpUIILMA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpanciauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OnocuHTe3e Oenka.

Jemoncmpavyuu:

Ilopmpemui: H.K. Konb1os.

Tabauyet u cxemsi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enkay, « Permkarus JTHK,
«['eHeTHUECKUI KOI».

Obopyodosanue: MOIEIN- aNITTUKAITIN
«Y nBoenue IHK u tpanckpunums»,
«buocunTe3 OeIKay

pubocoMa, IeHTpaIbHas 1I0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peau3aluu
HACJIeICTBEHHON MH(GOpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMosiekyl PHK u Genka B kieTke

4.4

Hexknerounrnie
(bOpMBI KU3HU —
BUPYCHI

HexkneTounsie GopMbl )KU3HU — BUPYCHI.
Hctopus OTKpbITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOCHMS U AKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepnodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHozaeduimra

yenoBeka (BY) — BozOyautens CITN a.

OOpaTHast TpaHCKPUIIIHS, peBepTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHus] BUPYCHBIX
3a00JIeBaHU.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITHIA: BUPYC, BUPYCOJIOTHS, KallCUI,
O6akrepuodar, BUpyC UMMYHOe(HUIIUTA
yesoBeka (B IY), oHKoreHHble BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEIbHOCTH BUPYCOB.
OnuceiBaTh )KU3HEHHBIN UK BUPYCOB
UMMYHOJe(UIIITA YETIOBEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc TabauHoM
MoO3auKu), baktepruodar, BIY.

39




denepanpHas padouas nporpamma | buosnorus. 10-11 kmaccel (6a30BbIH YPOBEHB)

Hemoncmpavyuu:

Ilopmpemui: 1. 1. VIBaHOBCKHIA.
Tabauywl u cxemvi: «Bupyco»,
«bakreprnodarm»; «CtpoeHue u
*u3HeHHbIN nukn Bupyca CITIM/1a,
O0aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€JIb-anIlIMKaLIUs
«CtpoeHue KIETKI»

OO60CHOBBIBATH U COOIIOIATH MEPHI
npodUIAKTUKN PACTIPOCTPAHCHUS
BUPYCHBIX 3a00JIeBaHUN
(pecniupaTopHbIe, KEITyJ0YHO-

KHIIICYHbBIC, KJICIICBOM dHIIe(aHT,
BUY-undexius)

Hror

O 9aCOB II0 TCMC

6

Tema 5. Pa3MHoXeHMe W HHAMBHAYaJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KneTounpli UK, MW )KU3HESHHBIN 1K
kietku. MaTepdasza u MuTos.
[Tporecchl, npoTekaromue B uHTEpdase.
Penukanus — peakiusi MaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIEC HA0OPHI. XPOMATH/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUSIX
MUTO3a. bruonornueckuii CMbICJI MUTO3a.
[Tporpammupyemasi TuGeb KISTKH —
aroITo3.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSTUN: KJIETOYHBIN UK, HHTEp(da3a,
penyIUIMKaLIMS, XpOMOCOMA, KAPUOTHII,
ramjaouIHbINA, JUTIOM IHBIN
XPOMOCOMHBIN Ha0Op, XpOMATHUJIBL;
MHUTO3 €ro craguu: mpodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEePEYUCIIATh U XapaKTepru30BaTh
MEepUOAbl KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHW3MOB, CPABHUBATh
XpOMOCOMHbBIE HAOOPBI KIETOK.
CpaBHUBAaTh CTaJIMX MUTO3A.
Paznuuate Ha MUKponpenaparax
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Hemoncmpavyuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas!
MOJIeTb-anIIuKanus «Jlenenue KIeTkmny;
moaens JIHK.

Obopyoosanue. CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTkax
KOpEUIKa JTyKa».

Jlabopamopnsie u npakmuueckue
pabomul:

JlabopaTopHast padota Ne 3.
«HabnroneHue MuTO3a B KJIE€TKaxX
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenapaTax»

Y PUCYHKAaX CTaJUy MUTO3A.
PackpriBaTh OMOIOTUYECKUN CMBICIT
MHUTO32

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

dopMBI pa3MHOKEHHUST OPTAaHU3MOB:
OecIojioe U MOJIOBOE.

Bunpl 6ecrionoro pa3sMHOXKEHHUS:
JEJICHUE HAJIBOC U TTOYKOBAHKME OHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTHBHOC Pa3MHOKCHHE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpPraHU3MOB, €T0 3HaYCHHE
JUISICETICKITU .

[TonoBoe pa3MHOXKEHHE, €TI0 OTINYMS
oT 0ecII0J10r0.

Jemoncmpayuu:

PackpeiBath cojiep:kaHre TEPMHUHOB
Y TIOHSATHUM: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
SIMLIEKIIETKA, CIIEPMATO30U1, 3UT0TA,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOMHOE OTIJIOJIOTBOPEHUE, TTOJIOBBIC
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE

OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereratuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHUE
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

Y 3Ha4Y€HHE OECIO0JIOTO U MOJOBOrO
CIIOCOOOB Pa3MHOKEHUSI.

Boinensats Bupl 0econoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexy opMaMu U crioco0aMu
Pa3MHOXEHUS, U UX OUOJIOTHYECKUM
3HAYEHUEM.

Brnaners nmpuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJbTYPHBIX paCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJIOBBIE KIIETKH:
AUILIEKIETKH, CIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOIAIINE HA CTAIUAX MEHo3a.
[ToBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbIC
Y 3HAYEHUE MENo03a.

JHemoncmpayuu:

Tabauysl u cxemol. «JleNCHUSKICTKIY,
«Meiios».

Obopyoosanue: moaens JTHK;
MAarHuTHas MOJIJIb-aNIlIKALIUs
«Jlenenue kneTkn»

PackppiBaTh comepxaHue TEPMUHOB U
MOHSITHI: ME03, KOHBIOTAIIUS
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.
XapakTepru3oBaTh MeH03 KaK CIIOCo0

KIJICTOYHOI'O ACJICHMA, OIIMChIBATbh MEHO03
10 CTaausAM; CpaBHHUBATh CTAAUU Mero3a

H MHTO3Aa.

Paznmuuares Ha pucyHKax cTaguyd MEWo3a;

pacKpbIBaTh OMOJOTUUECKOE 3HAUCHHUE
MeNo3a
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5.4 | ObpazoBanue u ["ameTorenes — mpoiiecc 00pa3oBaHUs PackpriBaTh copepkaHne TEPMUHOB U
pa3BUTHE OJIOBBIX MIOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEPMATOTEHE3,
KJIETOK. [TonoBbIe ke1e3bl: CEMEHHUKU U OOT€HE3, CIIEPMAaTO30H/I, aKpOcoMa,
Omo1oTBOpEHNE angHukd. OOpa3oBaHHe U pa3BUTHE SUIEKIIeTKA, TOJIIPHBIE TEIbIIA.

MOJIOBBIXKIIETOK — TaMeT (CrepMaTo30ou, | XapakTepru3oBaTh OCOOCHHOCTH
SNUIIEKIIETKA) — CIepMaToreHes3 1 raMeToreHe3a y )KUBOTHBIX U €T0 CTaJluy;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MIOJIOBBIE KJIETKH KHUBOTHBIX M OTUCHIBATD
SWUIIEKIIETOK ¥ CIIEPMAaTO30HU/I0B. MPOIIECC UX PA3BUTHAL.

OmonotBopenue. [Taprenorenes. CpaBHMBATH CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OIJIOIOTBOPEHHE,

Tabnuyst u cxemol: «IIpsimoen HerpsiMoe | OMOTIOTMYECKOE 3HAUECHUE

pasBuTHE», «["amerorenes OTLJIOIOTBOPEHMUS

y MJICKOMTUTAOIINX U YEIIOBEKAY.

Obopyodosanue: Mmonenb MmeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MHKponpenapatsl « CriepMaTo30u bl

MJICKOTIUTAIONIETO», « SIMIIeKIeTKa

MJIEKOTIUTAIOIIIET 0.

Jlabopamopnule u npakmuueckue

pabomur:

Jlabopatopnas pabota Ne 4. «3ydenue

CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

5.5 | UnnuBuayaisHOE NuauBuayanpHOE pa3BuThe (OHTOTeHE3). | PackpbhiBaTh copepikaHHe TEPMHHOB
pa3BUTHE OMOpHOHATBHOE Pa3BUTHE U MOHATHI: OHTOT€HE3, SMOPUOTEHE3,
OpPraHH3MOB (sMOpuorenes). Dtarbl SMOPHUOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJa, 6actyna, 61acTonens,
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IpoOJieHue, TacTPyJISLNs, OPraHOTEHE3.
[TocTamMOproHanbHOE pa3BUTHE. THITBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsIMoe (JTMYUHOYHOE).
Biusgnaue cpeasl Ha pa3BUTHE
OpraHu3MoB; (aKTophbl, CIIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.
Poct u pazButue pacrennii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJNM Pa3BHUTHSL.

Jemoncmpayuu:

Tabauywvt u cxemor: «OCHOBHBIE CTaAUN
OHTOTeHe3a», «[Ipsmoe n HenpsiMoe
pa3BUTHE», «/{BOMHOE OILIOJOTBOPEHUE
YUBETKOBBIX PACTECHUI

racTpyJia, HelpyJa, OpraHOT€He3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
U HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTBUTBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

OnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMaxX U
mpernaparax 1 OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHMBaTh IEPUOJIbI OHTOTEHE3A;
MPSAMOE ¥ HEMPSIMOe (JIMIMHOTHOR)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTPHUIIATEIIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIOBEKa.

OnuceiBaTh OpOLIECC TBOMHOTO
OIIOZIOTBOPEHUS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [Ipenmer u 3aa4M TEHETUKH. PackpsiBaTh cojiep;kaHue TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb niuronoruu u aMOPHOSIOTUU MOHATHI: T€H, TCHOM, TeHOTHM, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHETHKU. Bkias XPOMOCOMBI, aJJIeJIbHBIC TeHBI (AJIJIEIH),
POCCHUHCKHUX U 3apyOCIKHBIX YUCHBIX B rOMO3UIr0Ta, FETEPO3UTOTAa,
pa3BUTHE F'€HETUKU. METO/bI TEHETUKN | TOMHHAHTHBIN MpU3HaK (FeH),
(TMOPUIOTOTUYECKUH, pelLieCCUBHBIN MTPU3HAK (T'€H), YhcTast
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JIMHUSL, TUOPUIL.
TEHETUYECKUH). [lepeuncnsaTh 1 XapakTepHU30BaAThH
OCHOBHbBIE T€HETUYECKUE MTOHATHSI. METO/Ibl TEHETUKHU: TUOPUAOTOTUUECKUN,
['eneTnueckasi CHMBOJIHKA, LATOT€HETUYECKUH, MOJIEKYJISIPHO-
HCTIONIb3yeMasi B CXeMax CKPEIIMBAaHUM. | FeHETHYECKUM; JOMUHAHTHBIEC U
Jlemoncmpayuu: pelieCCUBHBIE TPU3HAKU PACTCHUN U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuiios, C. C. UeTBepuKOB, [Toib30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aMKUCU TEHOTUIUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIMBAHUE, CKpEILINBaHUS
repbapuii «I'opox mMoceBHO

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTHU HACJICIOBAHUS PackpriBaTh coaepxaHue TEPMUHOB

HacJIeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUI: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOTHOpHIHOE CKpelrBaHue, QCHOTUITHYECCKUE

MounorubpugHoe CKpeluBaHue. 3aKoHeUHOO0pa3us TPYIIbI, THOPUAOTOTUUECKUNA METO/I,

CKpEIIMBaHUE rUOpPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio | 4ucThie TUHUH, JOMUHUPOBAHUE TCHOB

AJOMHUHHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a 4YUCTOTHI raMerT.
IlonmHOEM HEemoaHOE JOMHWHHUPOBAHUC.

(MoHOE, HETOIHOE), PACIEIIIEHUE
B IIOTOMCTBE.
OnuceIBaTh METOIUKY TPOBEACHHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnnens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pACIIEIJIEHUS U €ro
LIUTOT€HETUYECKAsI OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MoeNr-anImKanud « MoHoruopuaHoe
cKpeuiuBaHue», «Henomnoe
JOMHHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphbl MPU3HAKOB
y ropoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHe 3aKOHOB
eauHoo0pas3usi THOPUIIOB IEPBOTO
MTOKOJICHHSI ¥ 3aKOHA PACIICTICHUS.
OOBICHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus, OOBICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHUYCCKHUE 3a/1a9n

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JurubpugHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCUMOTI'0O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HACJIeJOBAHUS
npu3HakoB. [{utoreneTnueckre OCHOBBI
JTUTHOPUIHOTO CKPEIINBAHMS.
AHanu3upytoniee CKpeluBaHue.
Hcnonp3oBaHne aHATM3UPYIOIIETO
CKpENTUBAHUS /IS OTIPEACIICHHUS
reHOTUIa 0COoOu.

JHemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemwl: «JIurudbpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyoosanue.: MOJIETb- aNITUTAKATIHS
«JlurubpuiHoe CKpEIMBAHUE)

PackpbiBaTh coaepkaHU€ TEPMHUHOB U
MOHATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnuceiBaTh ONBITEI . Menaens

110 U3YUYCHUIO HACIEOBAHUS JIBYX Tap
MPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpbiBaTh cofepKaHUE 3aKOHA
HE3aBHCHUMOT0 HAaCIEOBAHUS TTPU3HAKOB.
[IpumeHITP MaTEMAaTUYECKUIM pACUET
C TIOMOIIIbIO METO/1a IEPEMHOKEHUS
BEPOSATHOCTEH U 3aMUCh C TOMOIIIBIO
(hCHOTHIMHMYECKUX PATUKAIIOB
paclIerIeHUs] TPU3HAKOB Y TOTOMKOB
10 (EHOTHUITY U TeHOTHITY.
3anuchiBaTh CXE€Mbl JUTHOPHUIHOTO
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CKpCIIUBAaHUA, OOBSICHATH €r0
IMUTOJIOTHYCCKUC OCHOBBI U PCIIATDH
I'CHCTNYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHHUC

6.4

CuensieHHoe
HacJIEJOBaHUE
MIPU3HAKOB

CueruieHHOE Hace0BaHUE TPU3HAKOB.
Pabota T. MopraHna 1o clienjieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUS
HACJICICTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavyuu:

Ilopmpemui: T. Mopras.

Tabnuywl u cxemot: «Merios»,
«I'eHeTHYeCKUE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyodosanue. MUKpoOIIpenapaT
«po3oduna» (Hopma, MmyTauuu Hopmbl
KpPBUIBEB U OKPACKU TEJIa), MUKPOCKOII,
Moenb-anrmkanusa «llepekpéct
XPOMOCOMY.

Jlabopamopnuvle u npakmuyeckue
pabomur:

JlabopaTtopHas pabota Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPHUHOTO

Y JUTUOPUIHOTO CKPEITUBAHUS

PackpriBath conepxaHue TEPMUHOB U
MTOHATHN: CUEIJIEHHOE HACIIEIOBAHNE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
T€HETUYECKUE KAPTHI XPOMOCOM,
MOpPraHuja.

Ha3biBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacneacTBeHHOCTH T. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o ClernjieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapylIeHUs CUETUICHHUS MEXIy T€HaAMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSCHSATH IPUYHHBI PEKOMOMHAITNH
T'€HOB, OIMPEACIIATh YUCIO TPy
CLEIUICHHS T€HOB; pellIaTh FTeHETUYECKHE
3a/1a4M Ha CLIETUICHHOE HacJieI0BaHUE
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y Ip030(HIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | I'eHeruka nosna. I'eneTuka nona. XpoMOCOMHOE PackpsIBaTh copepkaHue TEPMUHOB U
Hacnenosanue OIIPENIEIICHHE M0JIa. AYTOCOMBI U MOHATHI: XPOMOCOMHBIN HabOD,
IIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTeporaMeTHbIe OPraHU3MBbI. TOMOT'aMETHBIN I0J1, FETEPOraMEeTHBIN

HacnegoBanue npru3HakoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HAacJIEA0BaHHE
C IOJIOM. IIPU3HAKOB.
Jemoncmpavyuu: OOBACHATH LIMTOJIOTHYECKUE OCHOBBI
llopmpempsi: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma ONPEEICHUS
H.M. BaBuios. [10J1a Y pa3JIMYHbIX OPraHU3MOB.
Tabauysl u cxemul.: «I'eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACNEeA0BaHUs, HaCJIEI0BAHMSI IPU3HAKOB, CLETJIEHHBIX
CUEIUJIEHHOTO ¢ TI0JIoM», «KapuoTumnsl Y HE CUEIUIEHHBIX CIoJIoM. Pemars
YEJIOBEKa U YKUBOTHBIX» reHEeTUYECKHUE 3a/1a4i Ha HAcJIeI0BaHue
CUEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | U3MeHUnBOCTE. N3meHunBOCTh. BHBI N3MEHYMBOCTH: PackpbIBaTh conepxkaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIECTBEHHA. MOHSATUI: U3MEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeasl B HEHACIIEICTBEHHON HACJIEICTBEHHAs! U3MEHUYHUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOAU(UKAITMOHHON H3MECHUUBOCTH.
BapuaunoHHsbii psAa ¥ BapualMoOHHAas
KkpuBas. Hopma peakinuu npuszHaka.
KonunuecTBeHHBIE M KAUECTBEHHBIC
MPU3HAKHA U UX HOPMA PEAKIINU.
CaoiicTBamoau(puKaImOHHON
U3MEHYHUBOCTH.

HEHACJIEACTBEHHAS H3MEHYNUBOCTD,
MO U (DHKAIIMOHHAS U3MEHYUBOCTD,
BApHUAIIMOHHBIA PsIJI, BApHaHTA,
BapuallMOHHAas KpUBas, MPU3HAK,
HOpMa PeakIfK, KOJTUICCTBCHHBIC U
KaueCTBCHHBIC MTPU3HAKH.
KnaccudummpoBatb BUIbI
W3MEHYUBOCTH U BBISIBIISITH UX
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Hemoncmpavyuu:

Tabauywl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
W3MEHYUBOCTD.

Jlabopamopnuvie u npakmuueckue
pabomui:

Jlabopatophas pabota Ne 6. «3yuenue
MOJIU(PUKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHUE BapUALIMOHHOIO psAlia U
BApUALIMOHHOW KPUBO»

OMoJ0rnYecKre 0COOEHHOCTH.
IlepeuncnsaThy cBOMCTBA
MOAU(UKAIIMOHHON N3MEHYMBOCTH U
OOBSCHATH €€ 3HaYCHUE ISl OpPTaHU3MOB.
Pa3znnuarh KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC NTPU3HAKH; CTPOHUTH
BapUAIMOHHBIA Psifl, BAPUAITMOHHYTO
KPUBYIO, BBIUUCIISATH CpEHEE 3HAUCHHE
IIpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
HN3MCHYHUBOCTD

HacnencTBenHasi, WM reHOTUIIMYECKAs
U3MEHYUBOCTh. KoMOMHaTUBHAS
U3MEHUYMBOCTh. Mel03 1 TOJI0BOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTalluoHHast
M3MCHYHMBOCTb.

Knaccudukanus myTtanuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacroTa ¥ MpUYUHBI MyTaLUM.
MyTtarennbie (hakTophI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJICJICTBEHHOW M3MEHUYUBOCTH
H. . BaBusioBa. Buesinepnas
HaCJICICTBEHHOCTb U U3MEHUYHUBOCTb.
Jlemoncmpayuu:

lopmpemuwi: I'. ne ®pu3s, H. 1. BaBuos.

Tabauyvt u cxemol: «MyTarmoHHas

PackpsiBaTh comepxaHre TEPMUHOB U
MOHSATHUM: HacJeACTBCHHAs
W3MEHYHUBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallUU:
TE€HHbIE, XPOMOCOMHbBIE, TCHOMHBIC;
MOJIATUIONIUS, AHEYIUIOU IS, MyTarcHbI.
XapakTepu30BaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTHU

H. 1. BaBunoBa u 00BICHSITH €r0
3HAYEHHUEIIST OMOIOTUH U CEJIEKIUH.
KiaccudguimpoBaTth MyTaluu: reHHEBIE,
XPOMOCOMHBIE, TECHOMHBIE Y IPUBOAUTD
MIPUMEPHI MyTaLIHA.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHUS
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M3MEHYHBOCTDY.
Obopyodosanue.: MUKPOCKOTI,
Mukpornpenapar «Jlpozoduna» (Hopma,
MyTanuu (OPMBI KPBUTHEB B OKpacKa
Tesa); KOMHATHBIE PACTeHUS C MECTPOi
OKPacKOM JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomul:

Jlabopatopnast pabota Ne 7. « AHanu3
MyTaIui y Apo30(HiIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTaIHid, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BHUIBI MyTaIlui; BBISIBIISATH
MIPUYUHBI HACJICICTBEHHOM
M3MEHUYMBOCTH, WUCTOYHUKH MYTareHOB
B OKpYyXarolieu cpeje (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJICJICTBEHHOCTh U H3MEHYNUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka gyenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomounpto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJIoBeKa: F'eHHbIe 00J1e3HHU, 00JIC3HH

C HacJIeACTBCHHOM
MPEAPACIIONI0KEHHOCTBIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue u
T€HEPATUBHbBIE MYTallMH.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
rE€HEaJOTUYECKUN METO, POIOCIOBHEIE,
OJIN3HEIIOBBIN METO/I, HACTIEICTBCHHBIC
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEIPaACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
TE€HETUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEPHI HACJIEACTBEHHBIX OOJIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
NpOPUIAKTUKN; 00OOCHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOT O
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CrtBosioBbI€ KiIEeTKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I H JICUCHU I'CHCTHYCCKHUX

OonesHeil. MenuKko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
METUITHHCKON TEHETUKA

B TIPEIOTBPAIICHUH U JICUCHUN
TCHETHIECKUX 3a00JIeBaHUH YeTIOBEKA.
Jemoncmpavyuu:

Tabnuywvr u cxemor: «HacnenoBanue
pesyc-aktopay, «I'eHeTrka rpyri
KPOBI».

Jlabopamopnsie u npakmuueckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocraBieHUE U aHATIU3 POJOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHHS.
BBIABIAT U CpaBHUBATh MEXY COO0M
JOMUHAHTHBIE U PELICCCUBHBIC IIPU3HAKU
YEIJIOBEKA.

CocTaBisATh M aHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacosB 1o teme 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpsiBaTh conepxkaHne TEPMUHOB

U Tporecc

3apoKIeHUE CEeJICKIIMU U TOMECTUKAIIHS.

Yuenue H. U. BaBunosa o 1ieHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpbI MPOUCXOKACHUS TOMAIITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
ITaMM, JOMECTUKALIMS, WU
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUU U
KUBOTHBIX, THOPUIU3AIHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpavyuu:

Ilopmpemui: H. U1. BaBuios.
Tabauyvt u cxemwvi: xapra «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBbIXpacTeHu», «[lopoasl
JOMAITHUX )KUBOTHBIX», «CopTa
KYJBbTYPHBIX PacCTEHUID.
Obopyodosanue: MyJSHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJbTYpPHBIX COPTOB PacCTEHUMH;
repbapuii «CenbCKOX03s511ICTBEHHbIE
pacTeHUS»

Ha3piBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

0 LIEHTpaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
UBMJIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, NOPOABI TOMAIIHUX
AKUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHuBaTh POJIb CEIECKINU

B 00€CTeueHUH PO I0BOILCTBEHHOM
0€30IacHOCTH Y€JIOBEUYECTBA

7.2

Metoasl
JTIOCTUKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMeHHbIE METO/IbI CEJIEKIUU.
MaccoBblif 1 UHIUBUY AJIbHBIIA OTOOPBI
B CEJIEKIIMUPACTCHUN U KUBOTHBIX.
Ouenka 3KcTepbepa.
bnu3kopoACTBEHHOE CKpEIIMBAaHUE —
uHOpuAuHT. Yucras quHus.
CkpeniuBaHue YUCThIX JTUHUH.
I'eTeposuc, unm rubpuHas cuia.
HepoacrBennoe ckpenuBanue —
aytopuauar. OtnanéHHas
rudpuan3anus u e€ycrexu.
HckyccTBEHHBIN MyTareHe3 v noJiy4YeHue
MOJIMIUIOUIOB. JIOCTHKEHUS CeNeKIUn

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: UICKYyCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaJIbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHue, YUCTas JIMHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpPEIUBaHUE,
HCKYCCTBCHHBI MyTareHes,
noymrutonibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro u
WHIUBUTyJIBHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTUTOUIOB.
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pacTEeHH, )KUBOTHBIX U
MHUKpPOOPTaHU3MOB.
Hemoncmpayuu:

llopmpemuwi: . B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemsvi: «OTHATICHHAS
rudpuauzanus», «PaboTel akageMuka
M. @. BanoBay, «Ilomummonaus.
Obopyoosanue.: MyIsiKU TUIOAO0B U
KOPHEIUIOJ0B AUKUX POopM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnuvie u npakmuueckue
pabomui:

Okckypceus «OCHOBHBIE METOIBI U
JNOCTHKEHUS CEJIEKIIUN PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA yYaCTOK

WM TETUTMYHOE XO03SIMCTBO)

[IpuBOAUTH TIPUMEPHI TOCTUKEHUN
CEJIEKI[MY PACTEHUI U )KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanusi pekomOunantHoi JIHK
Y TPAHCTE€HHBIX Oprann3MoB. Kiietounas
uHXeHepus. KileTouHbIe KyIbTYpBI.
MUKpPOKIOHAIBHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackppiBaTh copepxanue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KJICTOYHAS
WHKXEHEpUsI, TeHHAs UH)KEHEPHS,
KJIIOHUPOBAHKE, TPAHCTCHHBIC
opranusMmsbl, MO (reneTuuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI ).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U ITHUCCKUE HpO6JI€MI)I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyst u cxemvi: «OOBEKTHI
onorexHoaorun», «Knerounsre
KYJBTYPBI U KIIOHHPOBAHHEY,

«KoHCTpyHpoBaHHE M TIEPEHOC T'€HOB,

XPOMOCOM»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOTO XO031CTBa

Y MEIIUIIUHEI.

[lepeuncsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JTIOCTHIKCHUS
OMOUHKEHEPUH.

OO0CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE ACMIEKTHl HEKOTOPHIX
UCCJIeIOBaHMM B 00J1acTu
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMA U
CO37aHMs TPAHCTCHHBIX OPTAaHN3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KJACC
Haumenosaunue
Ne KonnuecTtBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
/T JacoB o0yJarouxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[IpeanocbuUIKM BOZBHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPHUH. DBOJIFOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
Bimsinue 3BOTIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTUU U IPYTHUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TameonTONOrNYECKHE:
MOCJIEIOBATEIBHOCTD MOSIBIICHUS BUIOB
B [IAJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTBo U
paznuuue gayH udaop MaTepUKOB U
OCTPOBOB. DMOPUOIOTMYECKHE: CXOJICTBA
U pa3nyusi SMOPHOHOB Pa3HbBIX BUJIOB
MO3BOHOYHBIX.
CpaBHHTENBHO-aHATOMHYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OPTaHbl, aTABU3MBI.
MonekynspHO-OMOXUMUYECKHE:
CXO/ICTBO MEXAHNU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpbiBath copepkaHrue TEPMUHOB U
MOHSITUH: HBOJIIOIUS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXO/ICTBA,
OMOTeHETHUECKHI 3aKOH,
TOMOJIOTUYHBIC U AHAJIOTUYHBIC
OpraHbl, pyTUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncriaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIIOLIMOHHOW TEOPHH.
XapakTepu3oBaTh CBUIETEIHCTBA
ABOJTFOITUH: TIAJICOHTOIOTHICCKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYECKHE, CPAaBHUTEIHLHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMUYECKHE.

[TpuBOANTE PUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MOB, (GUIOTCHETHICCKHUX
PAIOB.

[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0OJMYECKUX 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),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pacTeHMIN»; BIIAYKHBIE MTPENapaThbl
«Pa3BuTHe HacekoMoroy, «Pa3putue
JISITYIITKAD

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoAdCTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouoninoHHas teopus Y. J{apBuHa.
[IpennockuIKu BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUITBI
ABOJIIOLINM BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS N3MEHYNBOCTb,
6opr0a 3a CyIecTBOBaHUE,
€CTEeCTBEHHBIN 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLINU

PackpriBaTh coniepxaHre TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIOLIMOHHBIC UJCH, KOHLEIIUA 1
TEOpUM; CPABHUBATH B3TJISAAbIHA BUI U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuna.

OuenuBath Bk JInHHEs B pa3BUTHE
CUCTEMATUKH U OOBSCHATH IPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemor: «Ilomynsamumy,
«Kapra-cxeMa MapuipyTa myTeHIeCTBUS
Y. NapBunay, «@opmbl 00pHOBI

3a CylIECTBOBaHHE», « ECTECTBEHHBIN
oT6op», «MHOroodpazue copTon
pacteHui», «MHoroo0pasue nopoj
YKUBOTHBIX)

OMHapHOW HOMEHKJIATYPHI.
XapakTepu30BaTh COJIEPKAHUE U
3HAYEHUE HBOITIOLMOHHONW KOHIENIIUN
K. b. JIamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-D)KOHOMHYECKHUE
MPEANOCHUIKM BOZHUKHOBEHHUS
3BOJIFOMOHHON Teopun Y. JlapBuHa.
PackpbIBaTh cosiep>kaHue IBOTIOIMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIAEIIEHHYIO U ONPEACIEHHY IO
M3MEHYUBOCTh, ECTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyILIECTBOBAHHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETHYECKOMN
teopun dBoonun (CTD) u 0OBSACHATD
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTYypa.
[Tomynsauums kak Kaxk
JJI€MEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lonynsuus kak
€AMHHUIABUA U BOJIFOLIH.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsamumy,
«MyTaluroHHas U3MEHUYUBOCTHY.
Obopyoosanue.: MUKPOCKOTI,
MuKponpenapar «J[pozodura» (Hopma,
MyTalu QOPMBIKPHUILEB U OKPACKH
Tena), MoJienb-anmnkanus «llepekpéct
XPOMOCOMY.

PackppiBaTh conmepkaHrue TEPMUHOB U
TTOHSTHI: MUKPOBOJTIOITUS, BU]I,
KPUTEPHH BUA, apeaJl, TOIyJIsIIHS,
reHo(OH, MyTaIui, KOMOWHAIINH
TE€HOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATUICCKYIO CTUHUITY U
[IEJIOCTHYIO0 OMOJIOTHYECKYIO CUCTEMY.
Breinenste kputepun Buma
(Mopdomornueckuit, GU3HUOTOTUISCKUH,
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Jlabopamopnsle u npakmuyeckue
pabomot:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOIOTHIECKOMY
KPUTEPUIO»

OMOXUMUYECKUI, TCHCTUYCCKUH,
AKOJIOTUYECKUH, reorpauyeckuii) u
NPUMEHATh KPUTEPHUU JIJIs1 ONMCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISIUIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIIOLUH.

OnuceIBaTh NOMYJIAILNIO IO OCHOBHBIM
MOKa3aTesiM: COCTaB, CTPYKTypa

1.4 | IBwKyIue Crjbt JIBrxymme cuibl (pakTopsl)3BodOLMU | PackpeiBaTh coaep)kaHre TEPMUHOB U
(3memeHTapHbIE BUJIOB B Ipupoje. MyTalmOHHBINA NOHATUN: KOMOUHATUBHAs
(akTOpBI) HBOTIOIIUN npoliiecc ¥ KOMOWHATUBHAS U3MEHYHMBOCTb, MyTaIlM1, MyTallUOHHBIN
M3MEHYHUBOCTD. oMy IAIIMOHHBIE BOJIHBI | POLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reros. M3omnsaius u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
JHemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHBIE
Tabnuyvl u cxemul: «J|BUXKyIINE CUIIBI (aKTOPBI HBOTIOLUU: MYTAILIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISILLIUOHHBIE BOJIHBI,
Ipei(p reHoB, W30S, MUTPALIUSL.
VYcraHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U pe3yJIbTaTOM JIEUCTBUS
JBIDKYIIHAX CHJI (3JIEMEHTAPHBIX
(hakTOPOB) SBOJIOLINHU
1.5 | EctecTBenHbIit 0TOOD EctecTBeHHBII 0TOOP — HampaBisifouid | PackpeiBaTh conepKaHue TEPMUHOB U

u ero (popmbl

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

MOHATHUI: €CTECTBEHHBIN 0TOOpP, O0phOa
3a CyIIeCTBOBAaHHE.
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Hemoncmpayuu:
Tabauywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHHE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepr3oBatb (POpPMBI €CTECTBEHHOTO
oTOopa (ABIKYIIMIA, CTAOMIN3UPYIOIIHIA,
JTU3PYITUBHBIN) U CPABHUBATH UX MEKIY
co00Ii1.

XapakrepusoBaTb O0pPEOY

3a CyILIECTBOBAaHHE U CPAaBHUBAThH €€
BUJIBI (MEXKBUIOBAsI, BHY TPHUBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(dakTOopamMu BHEITHEH CpeJibl)

1.6

Pesynbprarsl
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yabTaT sBojtonuu. [Ipumepst
MPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocobIeHHOCTH OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY,
«IKOJIOTUIECKOE BHUI000pA30BAHHE.
Obopyoosanue:

koJutekus «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh coqep:kaHue TEPMUHOB U
MOHSTUI: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEILCTBEHHAS U
IpelocTeperaolas oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MIPUCIIOCOOJICHUIN Y OpPTaHU3MOB.
BEISBIATE 110 M300pa)KEHUSIM, Ha JKUBBIX
1 (UKCUPOBAHHBIX MTpemapaTax MPUMEpHI
MPUCTIOCOOJICHHOCTH PACTEHUM U
’KHUBOTHBIX K YCJIOBUSMCPEIbI

oOuTaHMsl, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71eCO000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepru3oBaTh CIOCOOBI U
MEXaHU3MbI BUA000pa30BaHMUS;
OTKCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHbIMU
TUTIAMU OKPaCKH; HaOOp TUIOA0BU
CEMSIH.

Jlabopamopnwie u npakmuyeckue
pabomul:

JlaGopaTtopHas pabota Ne 2. «Onmcanmne
IPUCIIOCOOTIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKOroBH1I000pa30BaAHMUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayenbHas. HeobpatumocTh
sBoJironu. [Ipoucxoxnenne

OT HEeCIEeIHUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronas crieruann3anusl.
AnanTuBHas pajauaiusi.
Hemoncmpayuu:

Ilopmpempwi: A. H. CeBeplioB.
Tabauyvt u cxemol: «KApoMopho3bD»,
«Aanoamanrarumy, «O0mas
JIeTeHEepalus.

Obopyoosanue: mojelb « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb «CTpoeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX)

PackppIBaTh copepkaHue TEPMUHOB H
MOHSTHI: MAaKPOIBOJIOLIUSA, (PUIIOTEHE3,
OMOJIOTUYECKUM MPOTPECC U perpece,
apomopdo3, uauoaganTaius, ooas
JieTeHepanys, aJanTUBHAS pagualius.
XapakTepru3oBaTh (OPMBI IBOJTIOIIHH.
BoisBisats apomopdo3sl 1
UIM0AIaNTallud yPACTCHUN U
KUBOTHBIX.

CpaBHUBaTH OMOJIOTHYECKHIA TIPOTpece
u Ouosoruyeckuit perpecc, apomopdos,
UIM0AIANITAIUIO U OOIITYIO0
JiereHepaIuio.

BoIABIATH B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPaBJICHUSMU IBOJIIOITUU

Y PACTeHMUN U KUBOTHBIX

Htoro yacos no treme
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Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
MIPOUCXOXKICHUS
’KU3HHU Ha 3emiie

2

JloHay4HbIE€ PEACTABICHUSA

0 3apOKJICHNM XU3HU. HayuHbre
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: a0MOTreHe3 UIaHCIEPMHUS.
XUMHYECKAsT SBOJIFOLIUS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCNEPUMEHTATBLHOE TOATBEPIKICHUE
XUMHUYECKOU IBOJIFOLINH.

HauanbHble 3Tarnbl OM0JI0rM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbi€ KIETKU U UX IBOIIOLIHS.
DopMHUpPOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Topmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. U. Onapumn, I'. IOpnu.

Tabauywvl u cxemvl: «BO3HHKHOBEHHE
ConHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOIO MUPay,
«PactutenpHas kieTka», « KuBoTHas
KJIeTkay, «[Ipokapuornyeckas
KJIETKa»

PackpeiBath conepkaHue TEPMUHOB U
MOHATHI: KpearmoHn3M, a0UOTeHe3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI033,
KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu30BaTh METO/IbI U3yUYCHUS
HUCTOPUYECKOTO MPOULIOTr0 3eMIIH.
ITepeuncasaiTh OCHOBHBIE ATAIIBI
XAMHUYECKOM HOHMOJIOTMYECKOM
ABOJIIOLUU.

N3narats copep:kaHue TUIIOTE3 U TEOPUl
BO3HUKHOBCHHUS KM3HU Ha 3eMJIC
(KpeanoHu3Ma, CaMONPOU3BOJIILHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu no nosiyyeHnto opraHuveCcKux
BEIIECTB U3 HEOPTAaHUYECKUX MTyTEM
aOMOTeHHOI'0 CUHTE3a
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2.2

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

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerickas

Y IIPOTEPO30KCKas 3phl. [1aneo3onckas
apa u e€ mepuoIpl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYpPUHUCKHUM,
JICBOHCKHU I, KAMEHHOYTOJIbHBIN,
IIEPMCKHU.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METOBOM.
KaliHo3oiickas spa u €€ nepuobl:
MaJICOr€HOBBIM, HEOICHOBBIH,
AHTPOITOTN€HOBBIM.

XapakTepucTHUKa KiuMara u
reoJIOrHYEeCKUX MporeccoB. OCHOBHbBIE
3TaIbl 3BOJIFOLIUU PACTUTEIIBHOTO U
YKUBOTHOTO MHUpa. ApoMopdh 036l

Yy pacTe€HHU U )KUBOTHBIX. [losBICHNME,
paclBET U BBIMUPAHUE TPYII KUBBIX
OpPraHUu3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butne
OPTraHUYECKOTO MUPay,
I'COXPOHOJIOTHYECKAs Ta0JIHIIa;
KOJUTEKIIUS «DPOpPMBI COXPAHHOCTH
MCKONAEMBIX dKUBOTHBIX M PACTCHUIN.
Jlabopamopnwie u npaxmuueckue
pabomot:

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTh S0OHOB:
KaTapxeu, apxeu, MpoTepo30i,
(banepo30ii; 3p: apxelickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasi, KAMHO30MCKasl; IEPUOJOB:
KEeMOPHUICKHI, OPTOBUKCKHIA,
CUITYPUHCKHUI, TIEBOHCKHU,
KaMEHHOYTOJIBHBIN, IEPMCKHH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBLIM Y HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM ¥ NEPUOAAM Ir€OJIOTHUYECKOU
HCTOPUU; dTaIlbl PA3BUTHUS
PACTUTENIBHOTO U )KUBOTHOTO MHUpA.
Breiienutsb riaaBHbie apoMopdo3bl
pPacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Iy COO0M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
TPYIII OPTaHU3MOB, BBISBIISITH YEPThI
YCIIOKHEHUS U TPUCTIOCOOJIEHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MbIX OCTAaTKOB PACTECHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcust « DBOTIOLNSI OPraHUYECKOTO
Mupa Ha 3emJjie» (B €CTeCTBEHHO-
HAyYHBIH WIIMKPACBEIUECKUI My3eil)

2.3 | CoBpemeHHast CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSATUMN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMATHYCCKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHas Kilaccuukaius, OnHapHast

Jemoncmpayuu: HOMEHKJIaTypa, IPUHIIMUI
Tabnuyvt u cxemor: «CoBpeMeHHAs MEPAPXUYHOCTH.
CUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOr0 MHpa
2.4 | DBorOIMs YCIIOBEKA DOBOJTIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh conepkaHue TEpMUHOB U

(anTpOmnorexes)

Kak Hayka. Pa3Butue mnpeacraBieHui
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
U3y4deHHs aHTponorene3a. CxoAcTBa u
pa3uyus 4eJIOBEKa U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Iopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwl: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTHY.

Obopyoosanue: CIENKA WU
M300paKEHUSI KAMEHHBIX OpYAUid

TOHSTHM: aHTPOTOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymHbiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKIACHUN
YEJI0BEKA.

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

3HaATh CHCTEeMaTHYECKOE MOJI0KECHIE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Brua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pPa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunivYesIOBEeKa U )KUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBeKa JIJIS IOHUMAaHUs MECTa M POJIH
YeloBeKa B MPUPOJIE

2.5

JIBHOKYIIIME CUIIBI

(pakTopsI)
aHTpOIIOreHe3a

JIBrkyme cuiibl ((hakTopsbl)
aHTpornoresesa. Hacneacrsennas
M3MEHYMBOCTb U €CTECTBEHHBIN OTOOP.
OO0miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYa,
MBIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyvt u cxemvt: «CpaBHEHHE
aHATOMHUYECKHUX YepPT CTPOCHUS YeJIOBEKa
1 4eJIOBEKOOOPa3HbIX 00€3bsH»,
«OCHOBHBIE MECTA MAJIEOHTOIOTMYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKA.

O6opynoBaHue: MYJSKU
«IIpoucxoxaeHue yenoBeka
(MaJIEOHTOJIOTMYECKHUE HAXOIKH )»

PackppiBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHERA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHas eATeTbHOCTD,
noJIMMOp(hU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
(paxTopsl) aHTpONIOTEHE3A:!
OMOJIOTUUECKHE U COIUATbHEIC,
CpPaBHUBATh MX MEXIYy COOOM
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2.6 | OcHOBHBIE CTaUH OCHOBHBIE CTaJIUM U BETBU BOJIIOIIUU PackpsiBaTh conepxaHne TEPMUHOB U
3BOJIFOIIUH YEJIOBEKA YEJI0BEKA: aBCTPAIIONUTEKH, HeoBeK MIOHATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMelblid, YenoBeK MpAMOXO TSI, YMEJIbIM, YEJIOBEK MPAMOXOIALINH,
YenoBek HEaHAEPTAIBCKUM, UeloBeK HeaHJiepTajiel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOIO THIIA. HEOJUTUYECKAS] PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTRO.
BpeMsl CYIIIE€CTBOBaHUSI, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEKTY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIIOIINH
MO3ra, 00pa3 KU3HU, OPYIUs. YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
Jemoncmpayuu: apeaJl pacrpoCTpaHeHUsl, 00BEM
Tabnuyvt u cxemvi: «OCHOBHBIE MECTA TOJIOBHOTO MO3Tra, 00pa3 >KU3HU U
NAJICOHTOJIOTMYECKUX HaXOI0K IIPEKOB | OPYaus Tpyaa
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHerimmue goan», «JIpesHue
moamn», «IlepBbie COBpEMEHHBIE JTFOAN.
OO6opynoBanue: MyJsHKH
«IIpoucxoxaeHue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepTaJIblia, KPOMAHBOHIIA); CIACIKH
WM 1300paKeHUsI KAMEHHBIX OPY U
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qormnepsl, pyousna, ckpebdiia

2.7 | YenoBeueckue pachl UYenoseueckue pacbl. OCHOBHBIE PackpbiBaTh coliep:kaHUE TEPMHUHOB

Y IPUPOJIHBIE
ajanranuyy 4esoBeKa

OOJBITIME PACHI: €BPONICOUTHAS
(eBpasuiickas), Herpo-aBCTPaIOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-amepuKaHCcKasi).

Y MIOHSITUM: PaChl, PACOTE€HE3, COLIAAII-
JTApBUHU3M, PACU3M, METHUCALIUSL.
XapakTepu30oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEeIOBEUECKUXPAC

K YCIIOBUSIM CYIlleCTBOBaHMs. ENMHCTBO
yenoBedyeckux pac. Kputuka
COITMAILHOTO JAPBUHMU3MA M pacu3Ma.
Hemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedyeckue
pace»

PAacKpbIBATh IPUYMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MPU3HAKOB.

Jloka3wIBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYH HECOCTOSITEIbHOCTb
PacoOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3Ma

HToro uacosB 1o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

3.1 | Oxomorus kKak Hayka 1 DKOJIOTHsl KaK HayKa. 3aJladyuu paszeinsl | PackpblBath conepkaHuE TEPMUHOB U
DKOJIOTHH. ITOHATHI: DKOJIOTHSI, TTOJIEBBIE
MeToapl 5KOIOTHYECKUX UCCIIETOBAHUM. | HAOIIOACHUS, YKCIICPUMEHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPY’KAIOILIEH CpPebl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHUECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpempsi: A. I'ymO0JIBIT, IlepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3nensl UCBS3U C APYTUMU HAyKaMU.
Tabnuyel u cxemvi: kapta «IIpuponnsle | XapakTepu3oBaTh METOIbI
30HBI 3EMIID) DKOJIOTMYECKUX UCCIEN0BAHNN

3.2 | Cpensl oOuTaHus U 1 Cpenbl oOuTaHus OPraHu3MOB: BoJiHAsl, | PackpblBaTh cojepikaHre TEPMUHOB

IKOJIOTUYECKUE
bakTopbI

Ha3eMHO-BO3/1ylIIHAsA, IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHASI.
DKoJioruueckue PaxkTopsl.
Knaccudukanus 3x010ruaeckux

U TIOHATHUH: Cpeia OOUTaHUS,
sKOJOTuYecKre GaKTOpPhl,
OMOJOTHYECKUI ONTHMYM,
OTPaHUYMBAIOIIUNA (JIMMUTUPYIOLTUI )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabauyvt u cxemvi: «CpenploOUTaHUS
OpTaHU3MOBY

dakTop.

XapakTepru30oBaTh YCIOBHS CPET
OOWTaHUS OPTaHU3MOB;
KJIACCU(PUITUPOBATH U XapaKTePU30BaTh
AKOJIOTHYECKHE (PaKTOPhI: A0MOTHIECCKHE,
OMOTUYECKHE U AHTPOTIOTEHHBIE.
OrnuceIBaTh ACHCTBUE IKOJIOTHUECKUX
(hakTOpOBHA OPTraHU3MBI.
XapakTepru3oBaTh OCOOCHHOCTH
CTPOCHUS U KU3HEIEATSIbHOCTH
pacTeHUH M )KHBOTHBIXPA3HBIX CPEJI
obuTaHus

3.3

AOuortnyeckue
dakTopsl

AOGuoTtnueckue (hakTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
doronepuoausm.IIpucmocobnenus
OpPraHU3MOB K JEHCTBUIO a0OMOTHYECKHUX
bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIMY.
Jlabopamopnwle u npakmuueckue
pabomul:

JlabopaTtopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTaAHUS.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATUI: A0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OMOJIOTUUECKUE
PUTMBI.

AHanmM3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTaHU3MbI
Y TIPUBOJIUTH TIPUMEPHI
MIPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBoUTH OMOTOTHYECKHE HAOIOICHUS
1 0OPMIIATh PE3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHUIA

67




®denepanbHas padoyas nporpamma | buomorus. 10-11 kimaccer (0a30BbIl ypOBCHB)

3.4 | buotnyeckue buotnueckue daxropsl. Buabl PackpriBath conep:kaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aUMOJAECHCTBUM: U TIOHATUN:0noTHYeCKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero dopmel. [1apazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMONO3,
MyTyaJu3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO). KBapTHUPaHCTBO, AMEHCAIIU3M,
AMeHcanu3M, HEUTPATA3M. HEUTpAJIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUECKUE
B3aUMOJICUCTBUH JIJIs CYIIECTBOBAHMS (bakTopbl U BUIBIB3aUMOOTHOIIIEHU N
OpPraHMU3MOB B IPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IIPUBOJUTD
Hemoncmpayuu: IIPUMEpPBI B3aUMHOU
Tabnuyvl u cxemol: «lIumeBble Lenm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHHBaTh MEXIy COOOM BHJIbI
OMOTUYECKUXB3aUMOJICHCTBHI
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTEPUCTUKU nonyysinui. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIIUS, YUCIEHHOCTb,

BHJIA U MOIYJIALUN

NOMYJIILNN: YUCIEHHOCTb, INIOTHOCTb,
POKJIa€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanusd. JJuHaMyuKa YMCI€HHOCTH
NOMYJISILNN U €€ PEeryJIALHsL.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuum»,
«3aKOHOMEPHOCTH POCTA YHCIEHHOCTH
HOMYJISIMYA UHQY30pUU-TY PETBKID.
Jlabopamopnwie u npakmuueckue
pabomut:

IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTPALIMsS, TUHAMUKA
YUCJIICHHOCTHU TOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE IIOKA3aTEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; ONTUCHIBATH MEXaHU3MBbI
PEryJsiiuy YUCIEHHOCTH MOy JISILIUU
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOIYJISIUIN pa3HBIX BUIOB
pacTeHuiD»

Htoro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOTHYE€CKHE CHCTEMBI

4.1 | CoobiectBa 1 Coo0111eCcTBO OPraHU3MOB — OMOLIEHO3. PackpbIBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHI0Bas, MOHATHI: OUOIEHO03, DKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOTeONeHO3, BHU/IBI-TOMUHAHTHI,
(uieBas). Buabl- 1OMUHAHTHI. DKOJIOTHYECKasl HUIIIA.
Casi3u B OuoOIIEHO3E. XapaxkTepuzoBaTb OMOIIEHO3
Jemoncmpayuu: (coo0b111ecTBO), €T0 BUIOBYIO,
Tabauywl u cxemol. «Ilutesple nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buo1IeHO03: COCTaB U CTPYKTYpay. CTPYKTYPBHL.
Obopyoosanue.: MOICTb-ANITITUKALIHS OOBICHATH PO KOMIIOHCHTOB
«Tunuruneie OMOIIEHO3BDY; TepOapwHit OMoIIeHO3a B MOJIJIEPKAHUU €TO
«PacTuTenbHble COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUIEKIUS «bHOLEeH03» Ha ONPEAECNEHHON TEPPUTOPHN.
OOBACHATH OMOJIOTUYECKHI CMBICTT
SIPYCHOCTH MJIUCTOBOM MO3aWKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, POCTPAHCTBECHHYIO U
TPOPHUUECKYIO CTPYKTYPHBI, CBSI3U MEKITY
OpraHU3MaMH
4.2 | DKOCHUCTEMBI H 2 DKOJIOTHYECKHUE CHCTEMBI (3KOCHCTEMBI). | PackphIBaTh cojiepKaHue TEPMHUHOB U

3aKOHOMEPHOCTH MX
CYILIECTBOBAHUS

[MTousTHe 00 3KOCUCTEME U
OHMOreoleHO3E.
OYHKITMOHAIbHBIC KOMITOHCHTBI

MMOHATUH: DKOCUCTEMA, OMOT€OIIEHO3,
MPOAYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI,
TpodHUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYLICHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoT BelecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypOBHU
AKOCHUCTEMBI. [IuieBbie 1enu u ceTu.
OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. IKOJIOTUUECKUE
NUpaMUbL: MPOTYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Tlopmpemwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabnuywt u cxemol: «llpupoansie
coobmecTBay, «Llenu muTanus,
«IKONIOTHYECKast TUPAMUIA»

b U CETh, DKOJIOTUYECKHUE
nupamupl, Onomacca, mpoayKIus,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOTMOJIJIEP>KaHUI0, OTHOCUTEIIHLHO
3aMKHYTBIA KPYTOBOPOT BEIIIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHH).
CpaBHUBaTh NaCTOUIIHBIEC U JETPUTHBIE
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
MpaMU bl YUCICHHOCTH Y TTUPAMHUIBI
OMOMAcCCHhI.

CoCTaBIATh 1IEMU U CETH TUTaHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIITHS,
pa3BUTHE (CyKIIECCHs).

OrnuchIBaTh MEXaHU3M TIOJITIEP>KAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapaKTepru30BaTh CyKIIECCUH, BHISBIISATh
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI DKOCHCTEM

4.3

[Ipupoausie
3KOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKocHucTemMa XBOIHOI0 Ui
IIMPOKOJINCTBEHHOTO JIECA.

PackpbIBaTh coliepkaHie TSPMUHOB U
MOHATHUI: BOJHBIE SKOCUCTEMBI,
OuoreoreHo3bl, (PUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemuvl: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECA,
«buronenos Bogoémay.

Obopyoosanue: repbapuu 1 KOJJIEKIIUU
PACTEHHI U )KUBOTHBIX,
MPUHAJJICKAITUX K pa3HbIM
HKOJIOTHYECKUM TpynrnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pasHbie TpoUUECKHUEe YPOBHU

4.4 | AHTpOIIOreHHBIC AHTpPOMOTEHHBIE YKOCUCTEMBI. PackpeiBaTh copepkaHne TEPMUHOB U
HKOCUCTEMBI ATpO’KOCUCTEMBI. MNOHSITUNA: aHTPONOT€HHAsI PKOCUCTEMA,
Ypboskocucremsl. buonorunyeckoe u arposKocucTema, ypoosKocucTema,
XO3SIICTBEHHOE 3HAUCHHE OouopazHoobOpasue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30oBaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH HX
yCTOWYMBOCTHU 3KOCUCTEM. COXpaHEHHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0 pa3HOOOpasus [IpuBOANTE MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHCTEM CBOEH MECTHOCTH, ONTUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHUBATBH COCTaB U CTPYKTYPY
Obopyodosanue: xomeKuus «BpeIuTeny | mpupoaHBIX SKOCHCTEM U
BaXXHEHIIINX CETBCKOXO03AHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJbTYp» ypOOoIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpbiBaTh coepkanue TEPMUHOB U
riobanpHas ['paHulibl, COCTaB U CTPYKTYypa NOHATUM: Ouocdepa, )KUBOE BEUIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. JKuBoe BEIIECTBO U €T0
dbyukiun. OcobeHHocTu 6uochepsl Kak

JTMHAMUYECKOE PABHOBECHE.
OuenuBath Bkaaa B. M. Bepnaackoro
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r7100aTbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Ouocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. U. BepHanckuil.
Tabauywl u cxemwvr: «OOWAs CTPYKTypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHue yueHus o onocdepe.
XapakTepu3oBaTh cOCTaB OMOChephl,
(byHKITUH )KUBOTO BelecTBa OUOChepbl
1 onpeaeiaTh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACIPOCTPAHECHUSI.
[TpuBOAUTE IPUMEPHI TPOSBICHUS
(GyHKLHMIA )KUBOTO BenlecTBa onochepsl,
OMOTeOXUMHUYECKOU JesITeTbHOCTH
YeloBeKa.

[Iepeuncnars ocoOeHHOCTH OUochepsl
KaK T7100aTbHOM SKOCHCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsiBaTh conepxanne TEPMUHOB U
CYIIIECTBOBAHMSI OMOTreOXMMHUYECKHE ITUKITBI JIEMEHTOB MOHSATHUH: TIETOCTHOCTH Onochepsl,
ouochepsl (yraepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHaMBHOCTH OHOChepbl. OCHOBHBIC OMOTCOXUMUYECKHUE ITUKITBI
OMOMBI CyIIH. AJIEMEHTOB, 30HAIBHOCTh OMOC]EDHI,
Jemoncmpayuu: OMOMBI.
Tabauywl u cxemol: «KpyroBopoT OnuceIBaTh KPyTOBOPOT BEIIECTB,
yriepojia B ouochepe», «Kpyroropot OMOreOXMMHUYECKHE IIUKITBI a30Ta U
a30Ta B MPUPOIEH yriepozaa B 6uocdepe.
OOBICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTEpHU30BaTh OCHOBHBIEC OMOMBI
cymu 3eMJin
4.7 | UenoBe4yecTBO YenoeuecTBO B Onochepe 3eMiu. PackpeiBaTh copep:kaHue TEPMUHOB U

B Omocdepe 3emmu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIE

MOHSITUM: AHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3UC, TII00ATBHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabauywvl u cxemsi: «[IpumepHbie
aHTPONOTECHHbIC BO3ACHCTBUS

Ha IpUpPOy», « BaxkHele nCTOYHUKH
3arpsA3HEHUs BO3/TyXa U TPYHTOBBIX
BO.», «IlouBa — BaykHeHIIas
cocraBisitolast onochepnn, « PakTopbl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTopbl PaIMOAKTUBHOTO
3arpsizHeHus ouochepo»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepru3oBaTh OMOCHEPHYIO POITH
YyeJI0BeKa.

[TpuBOAUTH NIPUMEPHI AHTPOIIOTCHHBIX
W3MeHeHu# B bnocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IYIIIHOM, BOJTHOM CPEJbI, U3MECHEHUS
KJIUMaTa, COKpaIIeHUs
OouropazHoobpasus.

dopMyIUPOBaTH COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMEeHTUPOBaTh CBOIO
TOYKY 3pECHUS.

Ha3zpiBaTh NpUUYMHBI IOSBICHUS
MIPUPOTOOXPAHHON ITHUKH,

packpbIBaTh 3HAUCHHE Mporpecca

JUIS1 IPEOAO0JICHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBoBaHME
IPUPOIBI U
YeJI0BEUeCTBA

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6nocdepsl. OcHOBa
PaIMOHAIBHOTO YITPaBICHUS
IIPUPOTHBIMH PECYypCaMu M HX
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
¥ OXpaHa MPUPOIBI.

PackpeiBath conepkaHue TEPMUHOB U
MOHSTUI: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLHA.
XapakTepu3oBaTh PAlMOHAIBHOE
MCIIOJIb30BaHNE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TI0JIOKECHMSI KOHLIETILUU
YCTOMYUBOI'O Pa3BUTHS
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Hemoncmpayuu:
Tabauyst u cxemwl: «buocdepa u
YEITOBEK»

Hroro 4yacoB o Teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IO ITPOI'PAMME
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