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denepanbHas padouas mporpamma 1o yueoHomy npeamery «buosorusy (6a30BbIii
ypoBeHb) (mpenMeTHas 00jacTh «EcTecTBeHHO-HAaydHBIE TIpPEAMETHI»)  (Haiee
COOTBETCTBEHHO — IIporpamMMma I0 OHOJIOTHH, OHMOJIOTHS) BKJIIOYACT IOSCHUTECIBHYIO
3aMUCKY, COAEP)KaHUE OOYUCHHMS, IUIAHHPYEMBbIE Pe3yIbTaThl OCBOSHHUS IPOTrpaMMBbI
1o OMOJIOTUM, TEMATUYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHas 3aMUCcKa OTpa)kaeT OOIIME IeM M 3aJauyd U3ydeHUsi OUOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3Y4eHUIO 00Yy4arolUMUCH,
MECTO B CTPYKTyp€ Y4eOHOro TIUIaHa, a TaKXke IMOAXOJbl K OTOOpYy coaep)KaHus,
K OINPEACIICHUIO INIAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanue o0O0y4deHUsI PaCKpBIBAE€T COJCpXKATEIbHBIC JIMHUH, KOTOPHIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacce Ha YPOBHE CPEIHETO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3ysbTaThl OCBOCHHMS NIPOrpaMMbl IO OHOJOTUM BKIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yibTaThl 3a BeCh Iepuoj OOYy4YEeHHS Ha YypOBHE
CpelHero oOmiero o0pa3oBaHUs, a TakK)Ke MPEIMETHBIC JTOCTHXKEHUS O0ydJaroIerocs
3a KaXAbIi TO 00y4eHUS.

INOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpamMMbl 1O OHOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL OMpPENETCHHs] TOAXOA0B K (OPMHUPOBAHUIO COACpX)AHUS Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENTyaJIbHbIE MOJIOKEHUS orocC COO
0 B3aUMOOOYCJIOBJIICHHOCTH II€JIeH, COAepKaHusl, pe3yabTaTOB 00y4deHus: U TpeOOBaH Uit
K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENsIX M MPUHIIAIAX,
XapaKTEpU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEeIHEro OOIIero oopa3oBaHus
B Poccuiickoit deaepanuu, a Takxke MOJOKEHUs 0 crenuduke Onojoruu, €€ 3HaUCHUU
B MIO3HAHUU KUBOU MPUPOBI U 00ECIIEUEHUH CYILIECTBOBAHUS YEJIOBEYECKOT O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHUSIM OIpPENIENIEHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbl
1o OuoIoruy U €€ CTPYKTypa.

[Iporpamma mo Ouonoruu Oa€T MPEACTaBICHHUE O LESAX, 00 oOIel cTpareruu
OOydeHHMsI, BOCHUTAHUS M Pa3BUTHS OOYJAIOIIHMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«buonorus», ompenenser 0053aT€TbHOE MPEAMETHOE COAEP)KAHHUE, €r0 CTPYKTYpY,
pacrpeaeneHue o pasiesaM u TeMaM, PEKOMEHIYEM YIO ITOCIEA0BATENbHOCTh U3YUECHUS
y4eOHOr0 MaTepualia ¢ ya€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKU
00pa3oBaTeIbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIIMXCS.

B mporpamMMe mo OMONOTHMU TakKe YYUTBHIBAIOTCS TPEOOBAHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  NPEAMETHBIM  pe3yjbTaraM  o0y4deHUus
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU NESATEIbHOCTH/ydeOHBIX
JelCcTBUIM 00yJarouuXcs Mo OCBOSHUIO COJIEpyKaHUsI OMOJIOTMYECKOro 00pa30BaHMUs.

B nporpamme mo Owuonoruu (10—11 kmaccel, 0a30BbI YPOBEHb) pealu30BaH
NPUHITUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH OWoJioruu, Onarojaps dYemMy B HeEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3JI0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIIEHHEM K OKpyXKaroiiehd npupogHoir cpene. lloaTomy Hapsany ¢ u3ydeHUEM
OOIIEOMOIOTHISCKUX TEOPUH, a TaKXKE 3HAHUH O CTPOCHUU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAMOIIMX B HHUX IPOIECCOB B TPOrpaMMe
10 OMOJIOTHH YCIICHO BHUMAaHUE UCIIOIh30BAaHUIO TTOJTYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM ISl pEIICHMS MPUKIIATHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKH HACIEACTBEHHBIX
3a00JICBaHMI YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1IeTIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOIHOM Cpelie, aHaTu3a
BIIUSTHUS XO3SWUCTBEHHOW JEATENHHOCTH 4YENOBEKAa HA COCTOSHHE TPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. Y CHWIEHHWE BHHUMAHHUS K TMPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIEeUeHUS
YCIIOBUW Ui PEIIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJbHOTO OHOJIOTMYECKOro
oOpa3oBaHusi, KOTOpas mnpeanojaraet (GopMUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1O OWOJIOTHHU SIBISIETCSI OPUCHTUPOM JUIsI COCTABJICHHS pPabOYnx
MPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIJI0OKUTh CBOM BapHaHT IMOCIICA0BATEIHHOCTH
W3YYCHUS M CTPYKTYPhI y4eOHOTO MaTepuaja, CBOE BUICHHE TyTel (HOPMHUpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHHH U CIOCOOOB y4eOHOM
NeSTENbHOCTH, a TaKKe METOJMYECKHX PEIIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yaeOHOTo ipenmera «bruomaorusy.

buonorust Ha ypoBHE cpemHero oomero oOpa3oBaHMsI 3aHUMAET BaXHOE MECTO.
On obecnieunBaeT popMHUpOBaHUE Y OO YUAIOIIUXCS MPEJICTABICHUNM O HAYYHOU KapTUHE
MHpa, pacldpser U 0000IIaeT 3HaHUS O >KUBOM Mpupone, €€ OTIMYUTEIbHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3aIMKM W DBOJIOIWHN, CO3MAET YCIOBUS JJISA: TTO3HAHUS
3aKOHOB KMBOW MPUPOJIbI, (GOpMUPOBAHUS (DYHKIHMOHAJIHLHOW T'PaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€301MacHOro o0pasza >KM3HHU, DKOJIOTUYECKOT0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K )KUBOH MIPUPOJIC U YEIIOBEKY.

Bonpmoe 3HadeHne OWMONOTHS WMEET TaKXKE Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpeIHEro oomero oOpa3oBaHUs, COLUATH3AIUN O0yYaAIOIIHXCA.
N3ydenue Ouonorun oOecrieyrmBaeT yciaoBUs sl (OPMUPOBAHUS MHTEIUIEKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, HSCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpallii OUOJIOTUYECKUX 3HAHWM C TPEICTABICHUSMU W3 APYTUX
y4eOHBIX TIPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U reorpadguu. HazpaHnHbie
MIOJIOXKEHUS O TIPEIHa3HAYECHUH yueOHOTro peameTa «bruonorusy» coCTaBHIN OCHOBY JIJISt
OTIPENCNICHUs] TOAXOJA0B K OTOOpY H CTPYKTYPHPOBAHUIO €r0  COACP)KaHUS,
MPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op conepxkanusi ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIUK KyJIbTYpOCOOOPa3HOTO MOAXO0/Aa, B COOTBETCTBUHU C KOTOPHIM
oOydaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC IS (POPMUPOBAHUS
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o0IIel KyJNbTYpbl, ONPEACISIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKpY’Kalolen
MPUPOJHON cpelle, BOCTPEOOBAaHHBIE B IIOBCEHEBHOM JKU3HW U MPAKTUUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM cuUcTeME 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEp)KaHUsI, KOTOpbIE CIyXaT OCHOBOM g GOpPMHUPOBAHUS TPEICTaBICHUN
O COBPEMEHHOW ECTECTBEHHO-HAy4YHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIHIX
JMYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3allUKU OMOJIOTMYECKOT0 00pa30BaHUsI.

CtpykTypupoBaHHE  COJEp)KaHHWs  y4eOHOro  Marepuajga B IpOrpaMme
no OWOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHMM
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBI, O €€ YPOBHEBOH OpraHu3aiiiu
U DBOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKTYpe ydeOHOro mpenmera «buomorusy»
BBIJICTICHBI CJICAYIONINE COJepKaTeNbHble JWHUU: «buonorusi kak Hayka. MeTomabl
HAy4dHOTO To3HaHUsM», «Kierka kak Owosiormueckas cucreman, «OpraHusm Kak
Oouonornueckass cucrema», «CucrtemMa M MHOroodpasue OpPraHH4ecKOro MHpPay,
«DBOIIOLIMS )KMBOU MPUPOJIB, « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb uzydyenust yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHHE
OOYYaOMIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKITMOHAIBHOW OPTaHHW3aIluN SKUBBIX
CUCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUU UCIONIb30BaTh JTH 3HAHUS
JUTSI TPAMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBON MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue e U3Y4YCHUS y4eOHOT0 npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBAECTCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI 3HAaHUH O OMOJIOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUjiiaX,  CIyXalMX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/IaX
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOO0Pa3uH U OCOOEHHOCTSIX )KHUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allii, BBUIAIOIINXCA OTKPBITHSIX M COBPEMEHHBIX MCCIICOBAHUSIX
B Omonorunu;

dbopmupoBanue y  OOydJarOImMXCs  TO3HABAaTEIbHBIX,  HMHTEIUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEM B MPOLIECCE aHAIN3A JAHHBIX O IMYTSIX Pa3BUTHs B OMOJIOTUU
HAYYHBIX B3IJISIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTraHM3aInH;

CTaHOBJICHHE y O0Y4YaIOIIMXCs 00UIe KyabTypbl, (DYHKIIMOHAIbHON I'PAMOTHOCTH,
pa3BUTHE YMEHHUU OOBSACHATH W OIICHUBATH SIBIICHUS OKPYXKAIOUIETO0 MHpa >KUBOU
MIPUPOIB HA OCHOBAaHWH 3HAHUH M OMBITA, TTOJyYEHHBIX MTPH U3YICHUN OMOJIOTHH;

dbopMupoBaHue 'y OOyYarolmUXCd  YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TPAKTUYECKOW JCSATEILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA M arpOONOTEXHOIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YCIIOBEKOM JKHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS dTHICCKUX HOPM
TIpU MTPOBEJCHUH OMOJIOTHYECKUX MUCCIIeIOBaHM;

OCO3HAHHWE IICHHOCTH OWOJOTMYECKUX 3HAHWW [UI TIOBBIICHUS  YPOBHSI
HKOJIOTHYECKOU KYIBTYPHI, 1151 (GOPMHUPOBAHUS HAYIYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE MNPUOOPETEHHBIX 3HAHUHW W YMEHMH B TIOBCEJIHEBHOM JKH3HU
JUISL OLICHKH TIOCIIEACTBUI CBOEH AESTENBHOCTH IO OTHOLICHUIO K OKPYXKaroUlel cpeae,
COOCTBEHHOMY  3/10pOBbIO, OOOCHOBaHHME M COOJIIOJEHHE Mep NPOPHIAKTUKU
3a00J1€BaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi  «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTEIbHBIM YUYEOHBIM IPEIMETOM, BXOSIIIIUM B COCTaB
npeaMeTHoOM o0nacTh «EcTecTBEeHHO-HayYHbIE MPEIMETHD.

OO6miee yMcIO YacoB, PEKOMEHJIOBAaHHBIX U M3y4eHUs Ouojoruu — 68 4acos:
B 10 knacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorust Kak HaykKa

buonorust kak Hayka. CBs3p OHOJIOTMM C OOIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTMMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, SCTETUKOM U mpaBoM. Poiib
Ouonoruu B (QOPMUPOBAHUU COBPEMEHHON Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHUE, IKCIIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoBaHue, CTaTUCTUIECKass 00paboTKa TaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapun, I'. Mengens, H.K. Konbros, Ix. Yorcon u @. Kpuk.
Tabauyvt u cxemvi: «MeToabl MO3HAHUS KUBOU TPUPOIBDY.

Jlabopamopuvie u npakmuueckue padomal:
[TpakTrueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbBIX METOAOB IPU U3YUYEHHUH
OHOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U X OPraHU3ALMSA

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonorun. OTiauyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM M WX pa3HooOpa3ue. YPOBHH OpraHu3aluu OHOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKHH ), OMOChHEPHBIN.

Hemoncmpayuu:

Tabnuywt u cxemwvl: «OCHOBHBIC TIPU3HAKU KU3HU», «Y POBHH OpPTraHU3AIMH KUBOU
TIPUPOIIBD».

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMn4ecKuil COCTAaB U CTPOCHHUE KJIETKH

XVMMHMYECKUN COCTaB KJIETKM. XHMHMYECKHE DJIIEMEHTBI: MAaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEILIECTBA.

@yHKIMYU BOJbI U MUHEpAJIbHBIX BEUIECTB B KJIeTKe. Iloaaep:xanrue oCMOTHYECKOT O
OanaHca.

benku. CoctaB u crpoeHHe O€lIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHMMBIE ¥ 3aMEHUMBIE AMMHOKHUCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckue pyHKIMN OEIKOB.

®epMeHTbl — Ouosiornyeckue kKatanmsaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HEeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPraHMYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pudO3a M AE€30KCHpuO03a), aHucaxapuiibl
(caxapo3a, JaKkTO3a) M  TOJMCAaXapuipl (Kpaxmay, TJIMKOT€H, LEJJII0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

Jlunuasl: Tpuraunepuibl, Gochomunuasl, crepousl. ['uapopmibHO-ruApodoOHbIC
cBoiicTBa. buonornueckne ¢yHkuuum aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorer: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucior. Crpoenue u ¢pyukuuu JJHK. Ctpoenune n pynkuuu PHK. Bunsr PHK. ATO:
CTpOCHHE U (PYHKITUH.

[uronorus — Hayka o kierke. Kierounas teopust — npuMep B3auMOJECUCTBUS UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUeHUs KIETKH.

Krnerka xak nemnoctHast >kuBas cucrema. OOmue MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHast MmemOpana, mosiekynsl JIHK kak renernueckuii ammapar, cucTeMa CUHTE3a
oenka.

Tunbl KIETOK: dyKapuoTHYecKass W IMpokapuoThueckas. OCOOEHHOCTU CTPOEHUs
MpoKapuoTHUeCKOM kieTku. Knertounas crenka Oaktepuil. CTpoeHHE 3yKapuOTHUECKOM
kJeTKU. OCHOBHBIEC OTIIUYHSI PACTUTEIBHOM, )KUBOTHOM 1 TPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIUKC,
ux (ynkuuu. Ilna3zmarnueckas meMOpaHa, €€ cBoicTBa M (QyHKuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpanHble opranouabl kiaetku: JIIC, anmapat Iombmxu,
a30coMbl.  [IoayaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPWUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U TiacTuA. Bunbl mnactua. HememOpanHble OpraHnou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, XIYTHUKU. DyHKIUN
OpPraHoUOB KJIETKU. BitoueHus.

SAnpo — perynaropHblii 1HeHTp kieTkd. CTpoeHuwe snpa: saepHas 000JI0uKa,
KapuoIuia3ma, XpOMaTHH, JIPHIIIKO. XPOMOCOMBI.

TpaHCnOpT BENIECTB B KIETKE.

Hemoncmpayuu:

llopmpemwvi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paukinun, K.M. bap.

Juacpammul: «PacnpeneneHrue XMMHUYECKUX JJIEMEHTOB B HEXUBOU IPUPOACY,
«Pacnpenenenre XMuMHYECKUX JIEMEHTOB B JKUBOW ITPUPOLIEN.

Tabnuyor u cxemwvi: «llepuonuueckas TaONMIIA XUMHUYECKHUX DBJIEMEHTOBY,
«CTpoeHne MONEKyNbl BOAbl», «buocuHTe3 Oenkay, «CTpoeHUE MOJEKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JTHK», «Ctpoenue Mmonekynbr ATO»,
«CTpoeHHE DYKapHOTHYECKOM KIIETKN», «CTpoeHue XMBOTHOM KIETKH», «CTtpoeHue
pacTUTENbHON KIEeTKn», «CTpOeHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMUAB.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i1 MPOBEICHUs
HAOMIOJEHUH, M3MEpPEHUH, OSKCIEPUMEHTOB, MHKPOIpENapaTbl  PacTUTENbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuyeckue padomel:

Jlaboparopnas padota Ne 1. «/3ydueHune KaTaTuTUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuIIa3bl WM KaTanasbl)y.

JlaGoparopnas pabota Ne 2. «/3ydeHue CTpOeHHs KJIETOK pacTeHUH, )KUBOTHBIX U
OaKkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AcCUMWIALIUS (TJIACTUUECKUN OOMEH)
U JUCCUMIIIALNS (DHEPreTHYecKuii OOMEH) — JBE€ CTOPOHBI €IMHOTO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHsS BEIIECTB W DJHEPrud B TOHUMAHHUU
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTpopHBIE W rerepoTpodubii. Pombs depmerToB
B OOMEHE BEIIECTB U MPEBPAILICHUH YHEPTUH B KIIETKE.

®dortocunTe3. CBetoBas u TemMHOBas ¢asbl ¢orocuHTe3a. Peaknum QorocuHTEsa.
DddextuBHOCTH hoTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A IS KU3HU Ha 3emute. Bimsiaue
yCIIOBUW cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHHUS €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PaCTECHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOEe OaKTEepUH. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuie.

DOHepreTuueckuii 0oOMeH B KieTKe. PaciierieHne BelecTB, BbIJCICHHE
U aKKyMYJIMPOBaHUE SHEPIUM B KJIETKE. DTarbl YHEPreTUYecKoro oomMeHa. ['nukonus.
bpoxxeHne u ero Buabl. KuCIOpOIHOE OKHCIIEHHWE, WM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochoprrpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOT0 OOMEHaA.

Peakiuun marpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus
reHeTHueckol uWHpopMmaruu B KJIeTKe. [ eHeTWYecKuii KOJ ¢ €ro CBOWCTBA.
Tpanckpunuust — marpuunbiii cunte3 PHK. Tpancnsuust — 6uocunTte3 Oenka. DTarmsl
tparcisinun. KonupoBanre aMuHOKUCIOT. Poib pubocom B OnocuHTE3e OErKa.

Hexmerounple ¢GopMbl KU3HU — BHPYCHL. VICTOpHST OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M >KU3HEHHOTO IIMKJa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuid, )KMBOTHBIX M 4Y€JIOBEKa, BBI3BIBAEMBIE BHPYCAMH.
Bupyc ummynogedunura uyenoBeka (BUY) — Bo3oyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a U uHTerpa3a. [IpoduakTuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHMIA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.. BanoBckuii, K.A. Tumupsizes.

Tabmuyer u cxemvl: «Tunel nutanus», «Meradbomuam», «MHUTOXOHAPUSY,
«JHepreTudeckuii odMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTUUYECKUM KOI»,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CIIN]/la,
oaktepuodaray, «Permkanus JTHK.

Obopyodosanue: wmonenu-anmkanuun «Yapoeane JHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHne KIeTKm», Moaens cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KieTounblit UK, WK KU3HEHHBIM MK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkauua — peakuuss matpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KaprOTHUIL. JIUTIJIOMTHBIA M TaIljIOUIHBIN
XpPOMOCOMHBIE Ha0Opbl. Xpomartuibl. [luTosOorMueckue OCHOBBI PAa3MHOKEHUS W
VHJIUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

JHenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoleccel, MpouCcXoasIine Ha pa3HbIX
CcTagusax MUTO3a. buosornueckuii CMbICI MUTO3A.

[Iporpammupyemas ruGenb KIETKU — arorTo3.

®dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe U ToJioBoe. Buubl Oecrnosioro
Pa3MHOXEHMS:  JICJICHUE  HAJABOE, TOYKOBAHUE OJHO- M  MHOTOKJIETOYHBIX,
CrIOpooOpa3oBaHne, BETETATUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHUE
OpPraHu3MOB, €r0 3HAUYCHUE JIJIsI CEJICKIIHH.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Cragumu wmeioza. Ilpomeccel, Npoucxoidiive Ha CTaausIX Meno3a.
[ToBenenue xpomocoM B Mmeno3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbie
JKEJIE3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHUE U PAa3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ouns, sUIEKIIETKAa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTpOEHUS
ANLEKIETOK U cnepmaro3onaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTEHE3). OMOpUOHAILHOE  pa3BUTHE
(omOpuorenes). JTambl AMOPUOHAIBHOTO PA3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisius, OpPraHOTeHe3. [loctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANBHOIO PA3BUTHS: NPAMOE, HEMpsMoe (JIMYuHOYHOE). BimsHue
Cpelabl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CHOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOACTBA.

Poct u pa3zButue pacteHuid. OHTOreHe3 LBETKOBOIO PACTEHHUSI: CTPOCHHE CEMEHH,
CTaJlUH Pa3BUTHSI.

Hemoncmpayuu:

Tabmyer u  cxemvi: «DoOpMBl  pa3sMHOKEHUS  OpPraHU3MOBY», «JlBoiiHOE
OILUIOZIOTBOPEHHE Y LIBETKOBBIX PACTEHUI», «BereratuBHOE pa3sMHOXKEHUE PACTCHUI»,
«/lenenue knetku OakTepuit», « CTpOCHHUE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsi nukim», «Permmkanus JJHK», «Muto3», «Meiosy», «lIpsMmoe u Henpsimoe
pazBuTue», «l'ameToreHe3 y MIICKONHTAIOIIUX W 4YeIOBeKa», «OCHOBHBIE CTaguu
OHTOT€HE3a.

ObopyoosaHue: MMKPOCKOII, MHKpOIpENnapaThbl «CriepMarTo30u/ibl
MJICKOMTUTAIOLIETO», <«SIMIEKIeTKa MJeKonuTammero», «KaprHoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MoJAeNb-aniuimkanus «/lenenue knerkmw», monaenb [JHK,
MOj1eTTh MeTa(a3zHOW XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue paoGomol:

Jlaboparopnas pabora Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOIIpEIapaTaxy.

JlaGopatopnas pabora Ne 4. «M3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIperapaTaxy.

Tema 6. HacsieiCTBEHHOCTb U HK3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeruku. Mcropus pas3BuThs reHeTUKU. Poisib nurtosoruun
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKIIag pOCCHICKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TEHETUKH (THOPHIOIOTHYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUuueckuii). (OCHOBHbIE TeHeTUYecKue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIINBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHMs IIPU3HAKOB, YCTAaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe ckpeiBanue. 3akoH eAMHO-00pa3us ruOpUIOB EPBOrO MOKOJICHHUS.
[IpaBuio TOMUHUPOBAHUS. 3aKOH paCHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenIMBaHUe. 3aKOH HE3aBUCHMMOIO HAcJeJIOBaHUSI MPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3HUPYIOIIEe
cKpewmyBaHue. MCIoib30BaHUE AHAIM3UPYIOLIETO0 CKPEIIUBAHUSA Il ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuerienHoe HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o CIEMICHHOMY
HACJICIOBAaHUIO TeHOB. HapyllieHnue cuensieHus reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHUSI HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnosma. XpOMOCOMHOE OIpEIECHHE Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U T€TepOoraMeTHbIE Oprairu3Mbl. HaciiemoBanvue mpu3HaKoB,
CUEIUICHHBIX C MOJIOM.

N3menunBOoCTh. BHibl N3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Poiib
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanuoHHbeli psAx M BapuanvoHHas Kpusasg. Hopma peakunu
npu3Haka. Koam4yecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKKU U X HOpMa peakunn. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBenHasi, wiM TreHOTUNHMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
M3MEHYMBOCTh. Mei03 U MOJIOBOM MpOoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MyTtauuoHHass HM3MEHYUMBOCThb. Kiaccudukamuss MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHomMHble. Yactora © mpuUuMHBI MyTauuii. MyrtareHHble  (pakTopbl. 3aKOH
TOMOJIOTHUYECKHX PSAJIOB B HACIIEACTBEHHON n3MeHunBoctu H.U. BaBumnoga.

Buesnepnast HaCIeICTBEHHOCTh U U3BMEHYHUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TCHETUKH YEJIOBEKA:
reHeaJIOrnIeCKuil, OJIM3HEIIOBBIN, IIUTOICHETHISCKUH, OMOXUMHUECKUN, MOJICKYIISIPHO-
TE€HETHYECKUU. CoBpeMeHHOE ONpeNeICHNE TE€HOTHIIA! ITOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHWE, B TOM uwncie ¢ nomombto [IIP-anamusa.
HacnencrBennble 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIC3HH, O0JIE3HHU C HACJIEACTBE HHOM
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npcapacrioad0KCHHOCTBIO, XPOMOCOMHEIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHBIC
MyTalluu. CTBOIOBBIE KJICTKH. HpI/IHIII/IHLI 3A0PpOBOI'0 06p833 KHU3HH, JHUAI'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX OoJsIe3HEH. MGI[I/IKO-FGHGTI/I‘-IGCKOC
KOHCYJIbTHPOBAHUC. 3HaUyeHHUe MGI[HI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBpAIICHHUN W JICHCHHUH
FeHETHYECKHUX 3a00IeBaHNH YEJIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YerBepuKOB,
H.B. Tumodees-Pecosckuii, H.I. BaBumos.

Tabnuyvl u cxemvl: «MOHOTHOPUIIHOE CKPEIIMBAHUE W €T0 ITUTOTEHETHYECKas
OCHOB@», «3aKOH paCILICIUICHUS W €ro IUTOI€HETHYECKas OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurubpumHoe ckpemmBanue», «lluTonmoruueckue OCHOBBI JTUTHOPHIHOTO
CKpeluBaHus», «Meno3», «B3anMOIEHCTBUE aJlJICIbHBIX TE€HOBY», «l eHeTnueckue
KapThl pPACTCHUM, J>KUBOTHBIX W 4YeEJOBEKa», «l'€HeTMka moja», «3aKOHOMEPHOCTH
HaCJEA0BaHUs, CIEIUIEHHOTO ¢ ToJIoM», «KapruoTumsl 4yenoBeka U KUBOTHBIX», «BUibl
U3MEHUMBOCTHY», «MoaudukarmonHas wu3MeHYUBOCThY, «HacnemoBanme pesyc-
dakTopa», «I eHeTruka rpymi KpoBuy», «MyTarmoHHAas N3MEHUUBOCTH.

Obopyoosanue:  MoJenu-amukauun  «MOHOTMOPHUJIHOE  CKpEILIMBAHUEY,
«Henomuoe  gomuHupoBaHue»,  «Jurubpumnoe  ckpenuBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpozodwmray (Hopma, myranuu (Gpopmbl
KPBUILEB U OKPACKH Tema), repoapuid «I"opox moceBHOWY.

Jlabopamopuvie u npakmuyeckue pabomoi:

Jlaboparopnass pabora Ne 5. «UM3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIUBAHKS Y APO30(UITBI Ha TOTOBBIX MUKpPOIIpEraparaxy.

JlaGopatoprast padora Ne 6. «M3yuenne MOAM(PUKANMMOHHONW W3MEHUYHMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO PAJIa U BAPUALIMOHHOM KPUBOW.

JIaGopatopHast pabora Ne 7. «AHanmu3 MyTaluil y Apo30QuUiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTtaBieHue U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranu3zmMoB. OCHOBbI OHOTEXHOJIOT MU

Cenexkuus KaK HayKa U Mpouecc. 3apoxkKJACHUE CEJIEKIIMN U JOMECTUKAIUS. Y YEeHHE
H.W. BaBuioBa 0 LIEHTpax MPOHMCXOXKAECHHS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHIA.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOAA, ITAMM.

CoBpeMeHHbIE METO/ABl CeJeKIUMU. MaccoBbli M HMHIWBUIYAIbHBIM OTOOpPHI
B CEJNEKIMM pACTEHMH U KUMBOTHBIX. OIllEeHKa »3Kcreppepa. biauszkopoacTBeHHOE
cKpeluBaHue — UHOpuauHT. Yucrast nuHus. CKpeluBaHue YUCThIX JIMHUM. ['ereposuc,
wi tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
ruOpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJTY4YeHHUE MOJIMIUIONI0B.
JlocTmxkeHuns CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib MpOM3BOACTBA. | €eHHas HHKEHEPHS. DTanbl CO3IaHU
pexomOuHanTHo JIHK wu Tpancrennbix opranuzMoB. KiieTouHas uWHKeHepHs.

12



Denepanbhast pabodas nporpamma | buosmorust. 10—11 kmaccsr (6a30BbIi ypOBEHB)

Krnerounbsle kynbTypsl. MHKpOKIOHAIbHOE pa3MHOXeHUEe pacTeHuid. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
u aTH4eckue npoosieMbl. MO — reHeTHYeCKU MOIU(DUITPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemuwvi: H.W. BaBusnos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. BaHoOB.

Tabauysl u cxemol: xkapta «LIeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJlIbTYpPHBIX
pactenuii», «llopoapl mOMamIHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PaCTECHHII,
«Otnmanénnas ruopuan3anus», «Padotel akagemuka M.®. MBanoBay, «llomummmonausy,
«O0bekThl  OmoTexHojorun»,  «KierouHnble  KyJIbTypel W KJIOHHPOBaHHUEY,
«KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyodosaHnue: MyISKU TUIOJIOB U KOPHEIUIOJOB TUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuii «CenbCKoX039iCTBEHHBIE PACTEHUS».

Jlabopamopuvie u npakmuyeckue papomoi:

Okckypeus «OCHOBHBIE METOJIBI M IOCTUXKEHUS CEIEKIIMU PACTEHUN U )KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK,
B TEIUIMYHOE XO3MCTBO, Ja00OPaTOPUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBomroLMOHHAsA OUOJIOT U

[IpennoceuIKu BO3HUKHOBEHHUS BOJIFOIMOHHON TEOPHH. DBOJIIOLMOHHASA TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOIIOLUOHHON TEOPUU HA pa3BUTUE OMOJIOTUH U IPYTHX
HayK.

CeuzerensctBa  3BoMonMM.  [laneoHTONOrMYecKne:  MOCIEN0BATENBHOCTD
NOSIBJICHUSI BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMMCH, TMEpeXOoaHble  (OpPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJNIOTUYECKHE: CXOJCTBA M Pa3Nuuusi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTHYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH H OCHOBHBIX METa0OIMYECKHX NyTeHd Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipenanocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBrokymye Ccuiabl 3BOMIOUMKA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
OpU  OTrPaHUYEHHOCTH  PECypcoB, HEompeAes€HHas  M3MEHUYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosmonus. [lomymnsanus kak eIMHUIA BUAA U SBOJIIOLUH.

JIBrkytiue cuiibl ((hakTOphl) SBOJIIOIIMU BUJIOB B TIpUpojie. MyTalmoHHbIN TIpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonmysimonHbie BOJIHBI U Apeid renoB. M3omsmus u
MUTPALIHSL.

EcTecTBeHHBII 0TOOp — HANpaBIIAOIMINMA (haKTOP IBOOLMHI. POPMBI €CTECTBEHHOTO
oroopa.
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[Ipucrnoco0neHHOCTh  OpPraHW3MOB  Kak  pe3ysnbTarT HBomonuu. [Ipumepst
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(O3bl U UAHO-aJaNTALUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE OpMBI BUAOOOPA30BAHUS:
reorpayu4eckoe, 3K0I0rn4ecKoe.

MakposBomtonusi.  PopMbl  3BOMIOUMU:  (QuUIETHYECKas,  JAMBEpreHTHas,
KOHBEPreHTHas, apajuieapHas. HeoOpaTuMocTh 3BOMIOLMH.

[IpoucxoxkaeHne OT HECNEeNUAIN3UPOBAaHHbIX MpenakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHAas paayausl.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mrosep, A.H. Cesepiios.

Tabauyvl u cxemwl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emie», «3apojabllin
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObI 3a CyIIECTBOBAHHUE,
«EctectBeHHBId 0TOOPY, «MHOrOo00pa3ue cCopToB pacTeHuin», «MHorooOpasue nopoa
KUBOTHBIX», «llomymsanuny, «MyTanMoOHHasT U3MEHUUBOCTE», «ApoMopdO3bD»,
«Annoananranumy, «O0mas aereHepamusy», «J{Bmwxkynme cuibl 3Bomonumny, «Kapra-
cxeMa wmapupyra nyremectsus Y. Jlapsuna», «boppba 3a cCylieCTBOBaHUEY,
«IIprcnoco0aeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BUJI000pa3oBaHUe»,
«DKOJIOTHYECKOE BUI00OPa30BaHUEY.

ObopydoeaHue. KOJUIEKIMSI HACEKOMBIX C pa3IMYHBIMM THUIIAMH OKpPAcKd, HabOp
IUIO/IOB U CeMsiH, KoJuleKuus «lIpumepsl 3alIMTHBIX NPUCIOCOOIEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaIpaBiEHUS H3BOJIOUUM», O00bEMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3Ta TO3BOHOYHBIX.

buoreorpadguueckas kapra Mupa, KoJeKuus «®opMbl COXPaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pPAacTeHUW», Mozenb anmukanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«Ipo3zoduna» (HopMa, MmyTaiuu (GOPMbI KPbUTLEB U OKPACKH TENA).

Jlabopamopusie u npakmuyeckue padomel:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHIOB 10 MOPQOIOTHIECKOMY
KPUTEPHUION.

Jlabopatoprast pabora Ne 2. «Onumcanue MPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE )KU3HM HA 3emMJie

JloHayyHBIE TIPEACTABICHUA O 3apOKACHUM >KM3HU. HayuHple rumnoressl
BO3HUKHOBEHUS KM3HU Ha 3emJyie: abMOreHe3 U naHcrnepMus. XUMUYECKasi HBOJIIOLHUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTAILHOE
NOATBEPKACHUE XUMHUYECKOM HBomonud. HavanbHble 3Tanmbl  OMOJOTMYECKON
spomonnu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpOTOKJIETKU. llepBrie KkieTkm u ux 3Bomouus. PopMupoBaHUe
OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB.
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Pa3zgutne xwu3Hu Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepuopl: KEMOPHUICKUA, OPJOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Meso301ickas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kalino3zoiickas spa u €€ neprobl: NaJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT'€H OBBIM.

XapakTepuCcTUKa KiIMMaTa W TeOJIOTMYECKHX IpoueccoB. (OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOIO U )KUBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUHN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxeHHe dBOoMoUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYNIbI OPraHU3MOB.

OBOIIOIMSL  YEJIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHUIM
O MIPOUCXO0KJIEHNH YeloBeKa. MeToabl n3ydeHus: aHnTpornoresesa. CxoacTBa U pa3inyus
YEJIOBEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJOKEHUE YETTOBEKA.

JBrxymue cumbl (akTopsl) aHTpornoreHe3a. HacnencTtBeHHas M3MEHUYMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 »KW3HU, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMU W BETBU HBOJIIOIMU YEJIOBEKA: ABCTPAIONMUTEKH, YemoBeK
ymenbiid, YenoBek npsMoxoasmuii, YenoBek HeaHAEpTaIbCKHil, UETOBEK pa3yMHBIN.
Haxogku HMCKOMaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KM3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIKME pachl: €BporeougHas (eBpasuiickas),
HErpo-aBCTPAJIONIHASL (PKBaTOpUabHAsl), MOHIOJIOWJHAA (A3MaTCKO-AMEPUKAHCKAas).
UYepTsl MpHUCTIOCOOJICHHOCTH MPEJACTABUTENEH YENOBEYECKUX pac K YCJIOBUSIM
cyliecTBOBaHUs. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemwi: ®@. Pean, JI. [lactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. {apBuH.

Tabnuyvt u cxemvi: «Bo3HukHoBeHHne CONHEYHOM CHCTEMEI», «Pa3BuTHe
opranmueckoro  mupa»,  «PacrurenpHas  kietka», <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHass CHUCTEMa OPraHuyecKoro MHpPay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa U YETOBEKOOOPA3HBIX 00€3bsSH,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMUYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBnenimme mogm», «lpeBHue smogm», «llepBeie  COBpeMEHHBIE  JIHOAW»,
«YenmoBeyeckue paco».

Obopyoosanue: mynsiku «lIpoucxoxkaenue denoBeka» (OIOCTHI aBCTPAIONMUTEKA,
NUTEKAHTPOIA, HEAHJEpTaablla, KPOMAHbOHIIA), CIEMKH WM N300paKEHUS KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEepbl,  pyOwsa,  ckpedia),
reoXpoHoJOrnueckas Ttabnuua, Koulekuus «PopMbl COXPAHHOCTH HMCKOIMAaEeMBbIX
YKUBOTHBIX U PACTEHUIN.

Jlabopamopuvie u npakmuyeckue padbomoi:
[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMAEMbIX OCTaTKOB PACTCHUI
Y )KUBOTHBIX B KOJUIEKLUSIX).
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DKCKypeust «DBOJIOLNS OPraHUYeCKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-Hay4YHbIiH
WM KpaeBeIueCKUil My3eil).

Tema 3. Opranu3msl U OKPYyKAKIIASA cpeaa

DKoJlorusd KakK HayKa. 3ajaud W paslieibl 3KOJIOTMH. MeToabl 3KOJOTMYECKHUX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHWsl OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3]YILIHAsA, TIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxomornueckue  (daktopel.  Kmaccudukarmuss — 3Komorudeckux — (HakTOpoOB:
abnoTuyeckue, OMOTUYECKHE U aHTPOMOreHHbIe. [[eficTBrUe IKOIOTrHYecKux (hakTopoB
Ha OPraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DoTonepuoausm.
[Ipucnocobyienust Opraunu3MoB K JeHCTBUIO abnoThyeckux (QaxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKHX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XHMIIHUYECTBO, cuMOM03 u ero Qopmsel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaU3M.
3HaueHre OWOTMYECKHX  B3aUMOJEWCTBHM JJI1  CYIIECTBOBAHMUS  OpPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE MIOKA3aTEN! MONYJISALNHN:
YUCJIEHHOCTbD, IJIOTHOCTh, PO’K/1a€MOCTh, CMEPTHOCTh, NIPUPOCT, MUTpaLMs. JJnHaMuka
YUCJICHHOCTH TOITYJISILIUU U €€ peryssiusl.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, 3. ['exkernb.

Tabmuyvr u cxemvi: kapra «lIpupomnabie 30HBI 3emim», «Cpeapl OOMTaHUS
opranusmoBy»,  «®otonepuonusmy», «llomynsuun», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU TOMYJISIuy nHQy30puu-Tyhenskny, «[lumessie memm.

Jlabopamopusie u npakmuyeckue pavomel:

JlaGopatoprass pabora Ne 3. «Mopdomornueckrne OCOOEHHOCTH pPaCTEHUN
U3 pa3HbIX MECT OOUTAHHS.

JlaGopatopHast pabora No 4. «BnusiHHEe cBeTa Ha POCT U pa3BUTHE HYECPEHKOB
KOJIeycay.

[Tpaktuyeckas padora Ne 2. «[lomcdér IUIOTHOCTH TOMYNALMN Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOuiecTBa M IKOJIOr H4eCKHE CHCTEMbI
CooOmectBo opranu3moB — OuoneHo3. CTpykTypbl OWOIEHO3a: BHUIOBa,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiuesast). Buasl-qomuHanTsl. CBsizu B OUOLIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstTre o0 skocucteme u GUOreoeHo3e.
OyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILEeBbIe) YpOBHU
skocucteMbl. [IumieBsie nenu u cetd. OCHOBHBIE MOKAa3aTEIN 3KOCUCTEMBL: Onomacca,
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OPOAYKIHUSA. IKOJOTHYECKHME MHUPAMHUIbL: MPOAYKIUU, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOMUUBOCTb, CaMOperysinus, pazsurue. Cykieccus.

[IpupogHble 3KOCHUCTEMBI. DKOCUCTEMBI O03Ep M pPEK. DKOCHUCTEMa XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE B3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCUCTEMBI.
buonornyeckoe u X03iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (daktop ycroWuuBocTH dKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie.

VYuenue B.U. Bepranckoro o 6uocdepe. ['panuiipi, coctaB u CTpykTypa 6uocdepsl.
Kusoe BemectBo u ero ¢Gynkmuu. OcoOeHHOCTH Ouocdepsl Kak TII00aTLHON
AKOCUCTEMBI. /[MHaMHUYeckoe paBHOBECHE U 0OpaTHas CBSI3b B Ouocdepe.

KpyroBopoTsI BeliecTB 1 OMOr€OXUMUYECKUE IUKITBI JIEMEHTOB (Yriepoa, a30Ta).
3oHabHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuectBo B Ouochepe 3emiid. AHTPOIOT€HHbIE U3MEHEHHS B Ouocdepe.
['oGanpHbBIE KOIOrUYECKHe MPOOJIEMBI.

CocymiecTBoBaHrEe MPUPOABI U yenoBeuecTBa. CoxpaHeHrne 6Mopa3Ho0Opas3us Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PAllMOHAIBHOTO YIPABICHUS MPHUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. J[ocTrkeHNsT OMONIOTUY U OXpaHa IPUPO/IBL.

Hemoncmpayuu:

llopmpemwi: A.Jlx. Tencoun, B.H. Cykaués, B.W. BepHackuii.

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llemu mnuTaHus», «OKoIoruyeckas MNUPAMUIAY,
«buochepa u uyenoBek», «IKocHCTEMA MIMPOKOIMCTBEHHOrO Jieca», «IDKOCHCTEMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMpPUPOAY», «BaXHEHIIME HWCTOYHUKHA 3arpsa3HEHUs BO3AyXa U
TPYHTOBBIX BOI», «llouBa — BakHeimias cocTaBistomas Ouocheprb», «DakTopbl
nerpanauuu mousy, «llapHukoBbiil 3@ ey, «PaKkTopbl PaIuOAKTUBHOTO 3arpsA3HEHUS
ouocdepnin, «Ob6mas crpykrypa 6uocheps», «PacrnpocTpanenue xu3Hu B ouocdepe»,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouocdepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OO6opynoBanue: Mojenb-aniukanus «TUunuyHble  OMOIEHO3bl», repOapuit
«PacturensHbie coobmiecTBay, KoJulekuuu «buonenos», «Bpeautenn BakHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», repO0apuu M KOJUIEKIMU PACTEHHM M >KMBOTHBIX,
IIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM Tpynnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIEeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMbI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K PE3yJbTaTaM OCBOEHUS
OOyyaroUIMMHUCs  OpOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIpPeIMETHBIM U ITPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorusy»
BBIJICJICHBI CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUNUCKON
FPaXJAHCKOM HMAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATENbHOCTHU
¥ CaMOOTIPECIICHHIO, HAJTMYNEe MOTHBAIIMU K OOYUYCHHUIO OMOJIOTHH, [IeTICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSXKICHWA JUYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAauIIMM  pa3BUTUS  OMOJIOTMYECKOTO  3HAHHUSA, TOTOBHOCTh
M CITOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH IIEHHOCTHO-
CMBICJIIOBBIMM YCTAaHOBKAMH, TPUCYITUMHU CHCTEME OHOJOTHMYECKOrOo OOpa30BaHMUS,
HaJU4Yue SKOJOTHUYECKOTO ITPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHTh II€H U CTPOUTH
JKU3HCHHBIC IJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOM W  BOCIUTATEJBHOM JIESITEIBHOCTA B  COOTBETCTBUH
C TPaAULMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSMH, IPUHATHIMH B OOIIECTBE IIpaBUJIaMH W HOPMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyAa U CTAPLUIEMY ITOKOJICHUIO, B3aMMHOIO
yBaXXEHUs, OEpPEKHOro OTHOIICHUS K KYJbTYPHOMY HACICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJIbHOTO Hapona Poccuiickon depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJbTaThl OCBOCHUSA Y4eOHOro mnpeaMera «buonorus» J0KHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUMCKOro OOIleCTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEILHOU
JICATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAAHCKOW TMMO3UIIMKM OOYYalolIerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y [IPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATENBHOCTH MPHU CO3AAHUM Y4EOHBIX
IIPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 33/a4, BHIIOJIHEHUN OMOJIOIMYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTh OMpPEAEIIATh COOCTBEHHYIO MO3ULIMIO MO OTHOLIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJCH C pa3HbIMH YOESKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUSI YUEOHBIX,
ITO3HABATEIBHBIX U UCCIEIOBATENIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOUIEHUS K MHEHUIO
OIIIOHEHTOB MPU OOCYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOr0 CO/IEPIKaHNUS;

TOTOBHOCTh K TYMaHUTAapHON Y BOJIOHTEPCKOU IESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCTIUTAHUA:

c(OPMUPOBAHHOCTh POCCHICKON Tpa)kTaHCKOH HIEHTUIHOCTH, MAaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoil, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW S3BIK W KYyJIbTYpYy, HpPOILIOE W HACTOSIIEe
MHOT'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPHPOJHOMY HACIEOUI0 U TaMSATHHKAM MPUPOIHI,
JnocTKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYAE;

CHOCOOHOCTh OILIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAaHOBJICHHWE M PAa3BUTHE
OHMOJIOTHY, TIOHUMAaHMS 3HAUYCHUs] OMOJIOTUM B TIO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJI0OBeKa M COBPEMEHHOT'0 O0IIIECTBA,

uaeliHas YOeXIEHHOCTh, TOTOBHOCTh K CIy)XeHHIO U 3amure OteyecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTh  OIICHMBAaTh CHUTYallMI0O W TIPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JJMYHOT'O BKJIa/ia B TOCTPOCHUE YCTOMYHMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSATHUS IIEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBUHU C TPAAULIHASIMHU
HapoaoB Poccuy;

4) 3CTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOEC OTHOIIEHWE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHUE YMOIMOHATIFHOTO BO3ICHCTBHS )KHBOU MPUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPRKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KadecTBa TBOPUYECKOM JTMIHOCTH;
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S) ¢pusuveckoro BocnUTaHUSl, (POpPpMHPOBAHUS  KYJBTYPbl 310POBbS H
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alus 30pOBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
NUTaHUE, COOJIIOJIEHUE TMTMEHWYECKUX NpaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHIN U OT/AbIXA, peryssipHas (u3nuecKasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY M ICUXUYECKOMY
310POBBIO;

NOHUMaHUE LIEHHOCTH MPaBUJI WHIUBUIYAJTHLHOTO U KOJUIEKTUBHOIO O€30M1aCHOI0
MOBEJICHMS B CUTYalHsIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEACTBUN U HENPUSATUS BPEOHBIX MPUBbIUEK (yNOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) TpyA0BOro BOCIIUTAHMSA:

TOTOBHOCTbH K TPYZlY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AaKTHUBHOM JEITCIBbHOCTH TEXHOJOTMYECKONM MW  COIHMAIILHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIIBHO
BBITIOJIHSThH TaKyI0 A€ TEIbHOCTE;

WHTEpeC K pa3iau4HbM cdepaMm NpodhecCUOHATLHON JeATeIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccuyu U pealr30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIAaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPa30BaHMIO Ha MPOTSIKCHUU
BCEM JKU3HHU,

7) 3K0JOrn4ecKoro BOCIUTAHMS:

HKOJIOTHYECKHU I11eJIECO00pa3HOE OTHOIIEHHWE K TPHUPOJIC KaK HMCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIl€CTBOBAHHSI;

MOBBIIIIEHUE  YPOBHS  DKOJIOTUYECKOW  KYJbTYphl: MPUOOpETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX MOCJEACTBUM IS OKPYXKAIOUIEH
Cpebl;

OCO3HAaHUE TJIOOAIBHOTO XapakTepa OHKOJOTUYECKUX TMpodiieM M TIyTel ux
pelIeHUS;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU M3YUECHUU OHOJIOTMM 3HAHUS U
YMEHUS MPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOONOJIb30BAHUEM
(coOmoieHre TPaBWII TOBEICHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHCHUE
paBHOBECHS B AKOCHUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPUHOCAIIMX BpEI OKPYXKAIOUIEW MPUPOTHOU
cpele, yMEHHE MPOTHO3UPOBaTh HEOIArONpHUATHBIC JKOJIOTHYECKHE TOCISACTBUS
MPEINPUHUMAEMBIX JIEUCTBUN U MIPEIOTBPAlaTh UX;

HAIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPHI,
OMbITa JEATEIBHOCTA JKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIbHOCTH SKOJIOTMYECKON HAPABIECHHOCTH;
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8) HeHHOCTH HAYYHOIr O MO3HAHHUSA:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM M OOILECTBEHHOM IpPaKTUKHW, OCHOBAHHOIO Ha JHUANOre KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpeJCTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U TTO3HAHUSI MUDA;

NOHUMaHUe crietuPrKy OMOJIOTMH KaK HayKu, OCO3HAHUS €€ posiu B (POpMUpPOBAHUHU
pPallMOHAILHOTO  HAYYHOTO  MBIIIJICHUS, CO3JaHUM LEJIOCTHOIO  MPEACTABJICHHUS
00 OKpy’KalollleM MUpE Kak O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHMH Npo0JieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeKIEHHOCT B 3HAUUMOCTH OHOJOTHH Ui COBPEMEHHOM IUBUIIM3AINH:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3JAHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIlaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEIIOBEYECTBA,
NOHUCKAa MyTeH BbIXOAA M3 TJIO0AJBHBIX 3KOJOIMYECKHX IpoOJeM U obOecredeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB u GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKUX 3HAHWUWA B LIENSAX MOBBILICHHUS
oOIIel KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHONM TIpPaMOTHOCTH  OOy4aroumuxcs, (QOpMUPYEMOM TMpH H3y4YEHUU
OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB [I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCHOJIb30BaTh MOTYy4aeMble 3HAHUS ISl aHATIM3a U OOBSICHEHUS SBJICHUIM
OKpY)KaloIIero MHpa U MPOUCXOJAIMX B HEM HU3MEHEHHWH, YyMEHUE Jenarb
O0OOCHOBAaHHbBIE 3AKJIOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOTMYECKNE 3HAHUS JJIS pEILICHUs
npo0JieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHUH 1O OMOJIOTMH B COOTBETCTBHUU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «buosiorus»
BKJIFOYAIOT: 3HAYWMble JUIi  (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYJAFOIITMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBbIE TMOHSATHSA, OTpAKAIOIIUE
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPA B CIICIIH(PUKY METOJOB MIO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTEMa, HAyIHBIN
dakT, MPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE,
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HaO0JI0/ICHHE, U3MEPEHHUE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIE y4eOHbIE IEHCTBUS

(mo3HaBaTeNIbHBIC, KOMMYHHKATUBHBIE, pEryJIATUBHEIE), 00€eCTeUnBaIOIINE
dbopMupoBanue (QPyHKIIMOHAILHON TI'PaMOTHOCTH U  COLMAIBHOM  KOMIIETCHIINH
oOy4Jarommxcs, CIIOCOOHOCTD 00 y4JaroImuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIC
JICCTBUSA B IMO3HABATEILHOW M COLIMATILHOM ITPAKTHUKE.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATHh U AKTYaJIUM3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCMOJb30BaTh NP OCBOCHUHU 3HAHUM MPUEMBI JOIMUECKOI0 MBIIUICHUS (aHAIM3a,
CHHTE3a, CPaBHEHUS, KJIacCHU(pUKAIIH, 0000IIECHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
HNOHATUN (BBLAEHATh UX XapaKTepHblE€ NPU3HAKU, YCTAHABIMBATh CBS3U C JPYTHMHU
MOHSATUSIMU);

OIIPEAEIIATD LIENU ACATEIBHOCTH, 33/1aBast IAPaMETPhl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIHHOCTH C TOCTABICHHBIMHU LIEJISIMH;

UCMOJIb30BaTh OMOJOTMUECKHE MOHATUS U1 O0BSICHEHHS! (DAKTOB U ABJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHUBHBIC, N€TyKTUBHbIE, [0 aHAJIOTHH),
BBISBJIATh 3aKOHOMEPDHOCTM M NIPOTUBOPEUYHS B PacCMaTpPUBAEMBIX SIBJICHUSX,
(opMyIMpPOBaTh BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA IS IPEACTABICHHUS CYILECTBEHHBIX
CBSI3€ U OTHOLIEHUHN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
Pa3HOro pojia, BBISIBIECHHBIX B PAa3IMYHBIX HHPOPMALIMOHHBIX HCTOUHHUKAX;

pa3pabarbiBaTh IJIaH pELIEHUS MpoOJeMbl € Y4ETOM aHaliu3a HMMEKUIUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1ESTEIbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATh padOTy B YCIOBHSX PEaJbHOI'0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIJICHUE IIPU PEILICHUU )KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIAJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEICKON W MPOEKTHON JESTEIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPoOJieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
IIOUCKY METOAOB PELICHUS NPAKTUYECKUX 3a1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B
MO3HaHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUMBI ACATEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS, €TI0
WHTEpIpPETAlMU, MTPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCIIC
IIPH CO3/ITaHUN Y4E€OHBIX U COIMAIbHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYyYHOM TEPMHHOJIOTHUEM,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;
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CTaBUTH B (POPMYJIUPOBATH COOCTBEHHBIC 33/1a41 B 00pa30BaTeIbHOMN JICITCILHOCTH
1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBS3U U aKTYaJIU3UPOBATh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y e€ peIleHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHMUS;

aHAM3UPOBATH TIOJYYEHHBIC B XOJE PEIICHUS 3aJaud pPe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh MX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHAIIPABICHHBIN MTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B MTpo(heCCHOHATBLHYIO CPENy;

yMETh TEPEHOCHTHh 3HAHWS B I[IO3HABATEIHHYIO M MPAKTHYECKYI0 O00JacTH
KU3HEACATCITLHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC MJICH, IIPE/JIaraTh OPUTHHAILHBIC TIOJIXO/IbI H PEIICHUS, CTABUTH
IpOOJIEMBI U 33J1a4H, JIOMyCKAIOIINe albTCPHATHBHBIC PCIIICHHUS.

Pa6ora ¢ undopmanmneii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
OCOOMSI, HAYTHO-TIONYJIAPHOM TTepaType, OMOIOTMIECKUX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpoBaTh HHGOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpECTaBICHUS, KpUTHICSCKU OIICHUBATh €€ JTOCTOBEPHOCTH U
HEMPOTUBOPEUHUBOCTH;

dbopMynHpoBaTh 3aIPOCHl U IPUMEHSTh PA3JIMYHBIE METOBI TPU MOUCKE U 0TOOpE
Oounosornueckoit nHpopmMalum, HeOOX0IMMOM /IS BBIMTOJHEHNS YUeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCMOJB30BaHHUS  MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O WCITOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITESILHO BBIOUpATh ONTUMAIbHYIO (DOPMY MPEICTABIECHUSI OMOJIOTrHYECKOM
uHpopManuu (cxeMmbl, rpapuKH, AUaArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOe€);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEJCTBA NIpHU paboTe ¢ OMOIOTHIECKOM
uH(OpMaIMel: TPUMEHITh XUMHYECKHE, (PU3NYECKHe W MaTeMAaTHYeCKUE 3HAKU W
CUMBOJIBI, OpMYITBl, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U MPeoOpa30BhIBAThH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3aIUTHl UHPOpMaluu, UHGHOPMAIUOHHOM
0€301acCHOCTH JIMYHOCTH.

KoMMmyHHKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHBIE AeiiCTBUS
Oowmenue:

OCYIICCTBILATD KOMMYHHKAIINK BO BCCX C(bean JKU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAJIOre WM JUCKYCCHUM II0 CYIIECTBY OOCYXKJIaeMoll TeMbl (yMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXJICHUA OTHOCHTCIILHO BBITIOJIHCHUA Hpej:[naraeMoi/’I 3a1a4yu,
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YUUTBHIBATh MHTEPECHI U COTVIACOBAHHOCTH MO3ZUIMKN JPYIMX YYACTHUKOB JHMAJIOTa WA
JUCKYCCHH);

pacrnio3HaBaTh  HEBepOaJdbHBIE CpEICTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLIUAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMSI KOH(MIUKTHBIX CUTYyallMi, YMETh
CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAQJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUST U B3aUMOJICHCTBUSA, TOHUMATH
HAMEpPEHUsl IPYTUX JIOJCH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECEIHUKY U
B KOPPEKTHOM popme hOopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUIHO U3JaraTh CBOIO TOUKY 3PEHHUSI C HCTIOIb30BAHUEM SI3BIKOBBIX
CpPEHCTB.

CoBMecTHas 1eSITeIbHOCTb:

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBHIya IbHOI PaboThI
IpU peleHur OUOIOrnYecKoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOCHCTBUS IPH pelIeHUH Y4eOHOH 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIINX HHTEPECOB
¥ BOBMOXKHOCTEH Ka)KJJ0r0 WieHa KOJJICKTUBA,;

MPUHUMATD L€ COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh M KOOPAHMHUPOBATD
JeHCTBUS 1O €€ TOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUMN, paclIpeeNaTh POJU C y4ETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaThl COBMECTHOI paboOTHhI;

OLIEHMBATh KaueCTBO CBOETO BKJA/a M KAXKIOTO y4aCTHHKAa KOMAHIbI B OOIIHIA
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE TPOEKTHI, OIEHUBaTh WM C TO3WIUHM  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIIECTBIISITh TIOBUTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYaIUIX,
IPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATHBHBIM.

PerynsiTuBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM M UX pEIICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JI€BbIE U CMBICIIOBbIE YCTAHOBKH B
CBOMX JICCTBHSIX M MOCTYMNKAX MO OTHOLIECHUIO K dKUBOW MPUPOJIE, CBOEMY 370POBbIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBIIATh MO3HABATEIIBHYIO JIESTEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (HOPMYJIUpPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUs MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacimpsATh paMKHi Y4eOHOTO MTPeIMETa Ha OCHOBE JIMYHBIX MTPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;
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OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON APYAUIIMU B Pa3HbIX
00JacTsIX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOPa30BATENBHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIB:

JlaBaThb OLICHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIa/IETh HaBBIKAMM TMO3HABATEJIbHOW pedIeKCHM KaK OCO3HAHHUs COBEPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX POLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMW, MCIOJIb30BAThH
npuéMbl pedIeKCHH JIJIsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO,

[PUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB IE€ATEIbHOCTH.

IlpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPH aHAIKN3€ PE3yJIbTaTOB JIEITeIbHOCTH;
pU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MO3UIIUU APYTrOro YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmerHble pe3ynbTaThl ocBoeHUs nporpaMmmbl COO mno Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT cnenuduueckue i ydyebHoro mpeamera «buonmorus» Hay4dHble
3HAHWS, YMEHUS W  CIOCOOBI  JCHCTBHIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30oBaHUIO 3HAHWMA, BUIBI ACSITEILHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TaKke B peaJbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEJCTABICHBI MO TOAAM O0yUYEeHHS.

[IpeameTrHbIe pe3yabTaThl 0OCBOEHUS yueOHoro npeaMera «buonorus» B 10 kiacce
JIOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOM TIpPaMOTHOCTHM  YEJOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJACP)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHATHM: JKHU3Hb,
KJIETKa, OpraHu3M, MeTadom3M (0OMEH BEIIECTB M MPEBpaIleHue dYHEPTHH ), TOMEOCTa3
(camoperymsiius), YpoBHEBas OpraHU3alMs >XUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHUE
(perpoayKItus), HacaeACTBEHHOCTh, K3AMEHYMBOCTD, POCT U Pa3BUTHE;

yMEHHE U3Jaratb OWOJOTMYEeCKHe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IEHTPAJIbHAS JI0rMa MOJIEKYJSIpHOM Owosoruun), 3akousl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydenus (0 LEHTpax MHOT000pa3vs ¥ MPOUCXOXKICHHS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTh TpaHUIbI UX TPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BJAJE€Th METOJaMH HAy4YHOTO I[I03HAHUS B OWOJOTHH: HAOIIOJACHUE
U ONHMCAHHWE >KHUBBIX CHCTEM, MHPOLECCOB W SBJIECHUM, OpraHu3alus MU IPOBEACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTHU
MEXIy HCCIEAYeMbIMH BEJIMYMHAMHU, OOBSICHCHHE TMOJYYCHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUM, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHUU MOJYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIC TMPU3HAKKM BHPYCOB, KIJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKIETOYHBIX W MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
nporieccoB: OoOMeHa BEIIECTB W MPEBpAIlCHHs] SHEPruu B KIETKe, (poTocuHTe3a,
IJIACTUYECKOIO U YHEPreTUYECKOro oOmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIIOJOTBOPEHMS, PA3MHOXKEHHUS, WHIMUBHAYAJILHOIO pa3BUTHS OpraHu3Ma
(oHTOTrEHE3);

YMEHUE MPUMEHATHh IMOJIYyYECHHbIC 3HAHUS [JI1 OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJIsl IPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 00eCcTIeueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbS OKPYKAIOIUX JIOACH,
COONIOAEHUS HOPM TPAaMOTHOTO TIOBEACHHS B OKpYXaloleld MpUpPOAHOU cpene,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJIb30BAHMS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUH JUIsl pallMOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE F'€HETUYECKHUE 33aa4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBaHUE, CIEIIEHHOE HAacleI0BaHUE, COCTAaBJIATh CXEMbl MOHOTHOPUAHOIO
CKpEIUBaHUS AJIs PEACKA3aHUs HACIeJOBAaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JaOOpaTOPHbIE U TIPAKTUYECKHUE PadOTHI, COOII0ATh MpaBUiia
npu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYIOBAaHUEM;

yMEHHE  KPUTUYECKH  OLIEHUBATh U  HWHTEPIPETUPOBATH  HMHQPOpPMAIIHIO
OHMOJIOTMYECKOr0 COAEPKAHMS, BKIHOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpelcTBa MAacCcOBOW HMH(OpPMALMM, HAYyYHO-TIOMYJSIPHBIE MaTepHalbl),
TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEAOBAaHMM B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbBIE NMHCbMEHHBIE W YCTHBIE COOOILIEHHUs, 0000Ias
OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN annapaT OMOJOTUH.

[IpenMeTHbIE  pe3ynbTaThl  OCBOGHHUA  ydyeOHoro mnpeamera  «buosorus»
B 11 Ki1acce HOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHU COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa UM HAy4YHOTO MHUPOBO33PEHHMS, O BKJIA/€ POCCUUCKUX U 3apYOCHKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJOrMH, (PYHKIUMOHAILHOM TI'pPaMOTHOCTH YeJIOBEKa
JUTSl peLIEHUs KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSITUH: BHJI,
NOMYJISAIUs, TEHOPOHJ, DSBOJIONUSA, JBIKYIIUE CHIbI ((PaKkTOpbl) SBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOJYIICHThI, KOHCYMEHTBI, PEIYIICHThI, LIETH MUTAHUS, DKOJIOTUYeCcKas
nvpamMuia, OUoreoieHos, onocdepa;

yMEHHE W3Naratb Ouonornyeckue Teopuu (dBomrormonHas teopust Y. JlapBuHa,
CHHTETUYECKAs TEOpHUsl DBONIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bspa, yepenoBaHusl TJIaBHBIX HANpPaBJICHUN MW IYTEW SBOJIIOLUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensrb rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIaJE€Th METOJAAMHM HAYYHOTO TMO3HaHWS B OWOJOTHU: HAOIIOJCHUE
U OIMCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB M SBJICHUN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIYy HCCIEIYeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE J€JaTh BBIBOJIBI
Ha OCHOBAHMH TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICSATh CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOIIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUH, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIIECACTBEHHON M3MEHYMBOCTHU, €CTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEUCTBUS SKOJIOIMUECKUX
(GbakTOpOB Ha OpraHUW3Mbl, TMEPEHOCa BEIIECTB W IOTOKA JHEPTMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUI B HKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BELLIECTB U
OMOreOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHATH TIIOTYYCHHBIC 3HAHUSA JUIT OOBSICHEHUS OWOJOTHYECCKUX
TIPOIIECCOB | SBJICHUH, JIJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IIEJTbIO 00ecTieueHu st 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY)KAIOIIHNX JFOACH,
COOMIOZCHUS HOPM TPAMOTHOTO TIOBEICHHMS B OKPYXKAIOIIEW MPUPOTHON cpee,
MOHUMAaHKE HeOOXOJUMOCTH HCIOIB30BAHUS JOCTUKEHUM COBPEMEHHON OMONIOTHH AJIst
palMOHAIILHOT O IPUPOOIIOIb30BAHMS;

YMEHUE pellaTh JJIEMEHTapHble OHOJOTHMYECKHE 3a7aud, COCTABIISATH CXEMBI
MepeHoca BEUIECTB U DHEPTUU B IKOCUCTeMax (LeMU MUTaHu);

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COOMIOAAThH MpaBuia
pu paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE  KPUTHYECKH  OIEHHWBATh W  HMHTEPIPETHPOBATH  MHGOPMAILIHUIO
OMOJIOTUYECKOTO COJCPIKAHMS, BKIIOYAIONIYIO ICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccOBOM HWH(OpMaIU, HAayYHO-NOIMYJSIPHBIE MaTepHhabl),
paccMaTpuBaTh TII00aTbHBIC SKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKMX HMCTOYHHKOB, TPAMOTHO HCIIOIH30BAThH
MOHATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpammMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonoruu PackpeiBath cogepxanre TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU U MIOHSTHUN: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, Hay4YHas KapTHHA MUpa, HAyYHBIH METOZ,
bumocodueii, peurueii, STUKOM, THIOTE34, TCOPHUs, MCTOIBI
5CTETHKOM U mpaBoM. Ponb 6uosoruu HCCICIOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
KapTuHbI MuUpa. Cucrema OMOIOTMYECKUX :ETIEEEEZHHHE;H;;;; ngii ?{FHI?;;ITB
Hayi. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YYCHUS.
llopmpemupi: 4. lapsun, I'. Mennens, Ha3seiBaTh BaKHENIINE OTPACIH
H. K. Konenos, [Uk. Yorcon n @. KpuK. | Gyonornuecknx snanuit n 3azaum,
Tabauywvl u cxemolr: «MeTOIBI IO3HAHUS crosime nepes Guonorueit XXI B.
YKUBOUW MPUPOJIBI»

1.2 | Meroapl no3HaHUs 1 Mertoapl no3HaHUSA JKUBOU IPUPOBI PackpeiBaTh conep:kaHue TEPMUHOB U

YKABOU TIPUPOABI

(HabmroieHue, HKCIIEPUMEHT, OMUCaHHe,
U3MepeHue, Kiaccupukanus,
MOJIEJIMPOBAHME, CTATUCTUYECKAS
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHSATUIN: HAYYHBI METOJ, METOJbI
HCCJICOBaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJILI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHUE, U3MEPECHUE,
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Tabauywl u cxemwvl: «MeETOIBI MO3HAHUS
YKUBOW MPUPOJIBI».

Jlabopamopusvie u npakmuueckue
pabomui:

[TpakTnyeckas padora Ne 1.
«Mcnonp30BaHKe pa3IMYHBIX METOIOB
PU U3y4E€HUU OUOJIOTMYECKUX
0OBEKTOBY

KJ'IaCCI/I(i)I/IKaHI/ISI, MOJCINPOBAHHUC,
CTaTUCTHUYCCKAasA 06pa60TI<a JaHHBIX

Hrtoro yacoB no treme

2

Tema 2. 7KuBble CHCTEMbI U X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YCHUE

1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak
peIMeT U3y4eHus: OUOJIOTHUH.
OTanume )KUBBIX CUCTEM

OT HEOPraHUYECKOU PUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anv OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BU0BOM,
HKOCUCTEMHBIN (OMO-TeOIICHOTHYECKHHN),
OnochepHBI.

Hayxkwu, uzydaroniye 6MOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3ALNU.
Jemoncmpayuu:

Tabauyvl u cxemvl: «OCHOBHBIE
MPU3HAKU JKU3HWY, «Y POBHU

PackpriBaTh conepikaHne TEPMUHOB U
MOHSATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
OoOMeH BElIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHm3aIy Xu3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHmu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsl YIOPSA0YCHHOCTD,
cCaMOperyJsiiys, UePapXUIHOCTb.
[lepeuncnsaTh yHUBEpCAbHBIE CBONCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApakKUMOCTh, ABHKCHHE,
roMeocTas, poCT U pa3BUTHE,
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OpraHu3aliy >KUBOU IPUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIOLINS (TIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IpUMEPHI OHOCHCTEM
pPa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
O0OMEH BEIIECTB U MPEBPALLEHUE
OHEPTUHU, CAMOBOCIIPOM3BE/ICHHE,
CaMOPETYJISIIINS, Pa3BUTHE.
Cobumonath nmpaBuiia 0EpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB o teme

1

Tema 3. XumMu4eckuii COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUMHUYECKHUNA COCTaB
kineTtku. Boma n
MHUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHUYECKHE IIICMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTBIL.
Bona n MuHepanbHbBIE BELIECTBA.
DYHKIIUHA BOJBI 1 MUHEPAIbHBIX
BellleCcTB B KieTke. [lonnepxxanue
OCMOTHYECKOI0 OajiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUUYECKHUX DJIEMECHTOB B HE)KHBOM
npuponae», «Pacnpenenenne XuMu4eCKux

PackpeiBaTh conmepikaHre TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUTIOJNb, BOJOPOIHBIC CBS3H;
ruapoduIbHBIC U THAPO(POOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KUBOTO.
Pacripenensate XuMuIeCKUE 371€MEHTHI
10 TPyIIaM B 3aBUCHMOCTH
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DJIEMEHTOB B KMBOM MPUPOIE».
Tabnuywtl u cxemor: «Ilepuoamaeckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHrE MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOTI'O IIPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCPpU30BaATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsSBIATE CBSI3B MCIKIOY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XHMHWYCCKOI'O
COCAUHCHUA U €TI0 q)YHKHI/ISIMI/I B KIJICTKEC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHe OEIKOB. PackpeiBaTh colepkaHUE TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JKH, NOJIUMEPBI, MOHOMEPBI,
He3ameHnumble U 3aMEHMMBbIE aAMUHOKHCJIOTBI, IENTHHAS CBA3b,
AMUHOKHCIIOTbI. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
COCTaB. YPOBHHU CTPYKTYpPBbI OEJIKOBOIA XapakTepu3oBaTh OEIKHU KaK KJIace
MOJIEKYJIbI (MIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCTMHECHUIA;
TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). | KJIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPUILIIpHBIE OETIKH),
buonorunueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapaKTEPU30BaTh
emoncmpayuu: GyHKIMN OETIKOB
Tabnuywvr u cxemol: «CTpoeHne
MOJICKYJIBI OCIIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsl
3.3 | ®epmeHThI — depmeHTH — OMOIOTUYECKUE PackpeiBaTh conepxaHne TEPMHUHOB H
Ouonornyeckue KaTajau3aTopsbl. NOHATUMN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl Crpoenue GpepMeHTa: akTUBHBIN LIEHTP, | CyOCcTpaTHas ClieU(PUUHOCTb,

cyOcTpaTHas crieru@UIHOCTD.
KodepmenTsl. BuramuHsI.
Otnmuunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaITH3aTOPOB.

Ko(epMeHThI, OETTKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYHUS (EPMEHTOB

OT HEOPraHUYECKUX KaTalln3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemsi: «CTpoeHUE
dbepmeHTay.

Obopyoosarue: 000pyI0OBaHUE
JUIS1 TIPOBEACHUSI HAOTIOCHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJTUTHICCKON aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3hI
WJIA KaTajasbl)»

OOBCHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KHUBBIX CHCTEM,
B [IPOMBILIUIEHHOCTH, B MEIULIMHE,

B IIOBCEJHEBHOM KMU3HHU YEJIOBEKA

3.4

VrneBonasl. JIummmnael

VYTI1eBoABI: MOHOCaXapHU bl (TITFOKO3a,
pub03a u Je30Kcuprdo3a), Aucaxapu/ibl
(caxapo3a, JJakTO3a) U MoJIMcaxapu/ibl
(kpaxmaJ, TJIMKOTEH, LEJUII0I03a).
buonorundeckue GyHKIIUMA YTIIEBOIOB.
JIMmuaeL: TPUTIIALEPUIBI,

dboch oMUl CTEPOUIBI.
[M'aapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUMA TUTUIOB.
CpaBHeHUE yrieBoA0B, OEIKOB U
JUMHUAO0B KaK HCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauyvt u cxemol: «YTICBOIBI,
«JIummaen.

Obopyoosanue: 000pPYyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
TUcaxapyu b, TOJIMCcaxXapuabl, TIIIOK03a,
pubo3a, Ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJUTI0N03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Maclia),
dhochoaunuabl, CTEPOU/IbI.
XapaKkTepru30BaTh yIJICBOIBI, JIUTHIBI
KaK KJIACC OPTaHUYECKUX COSAMHCHHUIA.
KnaccudunmpoBaTs yriaeBoabl U JUTHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIIMH
VIIIEBOAOB U JIMIHUIOB.

Cxemarnuecku n300paxaTh CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUUISl TPOBEICHUST HAOJIIO/ICHU,
WU3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneunoBsie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHrne TEPMHUHOB H
KUCIOThL. ATD Hykneotuasl — MOHOMEDBI MOHSATHUH: IE30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u dyHnkimm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u pyHKIUH. [OJIUHYKJIEOTUAHAS 1ElIb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpempur: JIx. Yorcon, @. Kpuk, ¢bynkuu [IHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJICTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCIOpTHas,
«HyxknennoBble kucnotsr; JJHK», pubocomainbHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATOy. XapaKkTepU3UpOBaATh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHUCJIOTBl KaK XUMUYECKUE COETUHEHUS U
MHUKPOIIpENapaThl HOCHTEJIN HACJIEICTBEHHON
uHpopmaruu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKY1 HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJl HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u Meroasl [{uTosiorus — HayKa O KJIETKE. PackpeiBaThk conep:kaHue TEPMUHOB U

W3Y4YECHUS KIIETKH.
Kinerounas teopus

Kierounas teopus — npumep
B3aMMOJICHCTBUS UJIeH U (PaKTOB
B HAYYHOM ITO3HAHWH.

ITOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacCKpbIBATh COJECPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.
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Metoasl u3ydeHus: KIETKH.
Jemoncmpayuu:

Topmpempi:

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

M. neitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpPENnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepUaIbHBIX KIIETOK;
pPUCYHKH ¢ MHKpodoTorpadusmu
KJIETOK, TMOJTY4YE€HHbBIE C ITOMOIIbIO
CBETOBOI'O U JIEKTPOHHOI'O MHKPOCKOMA

[lepeuncnate 1 XapaKTepu30BaTh
OCHOBHBIE METO]Ibl U3yUEHUS KIIETKU:
(TpUroToOBIEHUE CPE3OB,

OKpalllBaHHE, MUKPOCKOIIHPOBaHHE,
HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHew)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBasi CUCTEMA

KieTka kak 1eiaocTHas )KuBasi CUCTEMA.
OO1Me NpU3HaKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosekynsl JJHK
KaK F€HETUYECKUI armapar, cucteMma
cuHTe3a Oenka. TUIbl KIeToK:
DYKapUOTUYECKAsl U MPOKAPUOTHYECKAS.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUYECKON KIIETKHU.

Knerounast crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOM KIeTKU. OCHOBHbBIE
OTJIMYUS PACTUTENLHOM, >KUBOTHON U
rpubHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHUKC, UX (PYHKIIUH.
[InazmaTnyeckas meMOpaHa, ee CBOMCTBa

U QYHKITUN.

PackpeiBaTh comepkaHnue TEPMUHOB U
MOHATHUH: KJIETKU (dyKapruoTHIecKas,
MPOKAPHUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (11a3maieMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIMI,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOIIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

CpaBHUBaATh MEXAY COOOM
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOEHHUH KJIETOK OaKTepui,
KUBOTHBIX, PACTCHHH B TPHOOB

34



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

Hemoncmpayuu:

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

T. llIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabnauywvl u cxemvi: «CTpoeHUe
YKApUOTHYECKON KJIeTKNY, «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
pacTUTENIbHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKU.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaIbHBIX KJIETOK

3.8

Crpoenue
AYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIBbI.
OnHomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:
OIIC, anmapar ['oyb1Ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOU/IbI KIIETKU:
MUTOXOHJIPUH, TIACTU/IBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP,
LEHTPHUOJIU, PECHUUKH, KTYTUKH.
OYHKIMU OPraHOUAOB KIIETKH.
BxiroueHnwust.

Snpo — perynsaTOpHBIN LEHTP KIETKH.
CrpoeHnue anpa: siaepHas 000J04Ka,
KapuoIyia3mMa, XpOMaTHH, SIPBIIIKO.

PackpeiBaTh comepikaHue TEPMUHOB U
MOHATHUH: IUTOIJIa3Ma, OpTraHOW/IHI,
sHjpora3mMarudeckas cetsb (II1C),
anmapat ["onbKu, JTU30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUYKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, SJIpO, s/IepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE PYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOIIperaparax;
KJIaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomel. TpaHcIiOpT BeHeCTB

B KJIETKE.

Hemoncmpavyuu:

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

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnauywvl u cxemsi: «CTpoeHue
AYKaApUOTUYECKOUN KIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTEIbHON KIIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW,
«CtpoeHue spa KIETKN.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomul:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUS KJIETOK PACTEHHM, >KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOIIpENapaTax U UX OMUCAHHE

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHust (0THOMeMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
ONMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KICTOYHOE AP0 KaK
MECTO XpaHEHHUsl, mepeaaun (yIBOeHue
XpOMOCOM) U pealin3aliuu
(TpaHCKpUIILIKS) HACIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepedncnsaTh ¥ OMUCHIBATH KOMITIOHCHTHI
a5pa 1 uxX pyHKINH;

CxemMaTU4HO U300paKkaTh CTPOCHUE
PACTUTENBHON U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIJIETKE

Htoro 4yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BemiecTB, UM METa0OIU3M. PackpeiBate conepxanue TEpMUHOB U
[Inactuueckuit Accumunanus (IU1IacTUYECKU 0OMEH) MOHSITUI: OOMEH BELLECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUS (PHEPreTUUEeCKU MpeBpallleHue SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMMWJISILUS, TIJIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeHa BeIeCTB: aBTOTPO(PHBIN U
rerepoTpodHsbiii. Pons hepmenToB

B OOMEHE BEIIECTB U MPEeBPaLIEHUN
sHEepruu B kierke. DOTOCHUHTE3.
CaertoBas 1 TeMHOBast (a3l
¢dorocunresa. Peakiuu gporocunresa.
OddexTuBHOCTH HOTOCHHTESA.
3HaueHue POTOCUHTE3a JJISl )KU3HU
Ha 3emiie. BimsiHue yciioBuil cpebl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUH.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAUEHUE XEMOCHUHTE32
IS KM3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemur: K. A. Tumupsizes.
Tabnuysl u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3»

JUCCUMWISIIIUS, SHEPTeTUUYECKUM OOMEH,
dhoTocunHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BbIBIATE NPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEK/]1y MOTJIOIIEHUEM COTHEUHOM
DHEPTUU XJIOPODUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTRA,
KOHEUYHBIE IMPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEAKLIUN CBETOBOU U
TEMHOBOM a3kl (OTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OrneHrBaTh 3HaYeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEpPreTuYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Paciernyienye BeIIecTB, BBIJACICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpoxeHuen ero BUbl.

PackpbiBaTh conepikaHue TEPMUHOB U
MOHATUI: SJHEPreTHUECKUIT OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,

37



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunrpoBanue. DPHEKTUBHOCTH
HHEPIreTHYECKOro 0OMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITATAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«DHEPreTUYeCKuii 0OMEeH»

TUCCUMUJIISILMS, (PEPMEHT.
XapakTepnu3oBaTh OOMEH BEIIECTB U
MpeBpalleHue YHePruu (MeTaboIn3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0coOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOME€Ha B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXIY HUMH.

Paznmuuate TUBl 0OMEHa BEIECTB

B KJIETKE: aBTOTPOHBIN U
reTepoTPOHBIA.

OnuchIBaTh 3TaIbl YHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIILHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUU TITUKOJIN3a,
OpoXKeHUs, KJIETOUHOrO JbIXaHHUS;
BBISIBJISITH PUIMHHO-CJICICTBEHHBIC
CBSI3M MEX]y TJIMKOJIM30M, KIETOYHBIM
IbIXaHUEM U CUHTE30M MOJIeKyn1 ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOITHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peakunyu MaTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanmu3anus renernyeckon
uH(dOpMaIK B KIIETKE.

PackpeiBath copepkaHue TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUTIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnueckuii Koa M Eero CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpauncnsimus — 6uocunTes Oenka.
Otanel TpaHciauu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OmocuHTe3e Oelnka.

Jemoncmpayuu:

Ilopmpemuor: H.K. Konb1oB.

Tabnuywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u QyHKIHOHUPOBAHKUE T'€HAY,
«Cunres Oenkay, «Permmmukamus JTHKy,
«['eHeTnueckuil KOmM».

ObopyoosaHue: MOJICTU- aANTUTUKAIIUNA
«Y nBoenue JIHK u Tpanckpunums,
«buocunTEe3 OCIKaY

pubocoMa, IIeHTpaJIbHAs JOTMa,
MOJIEKYJIsipHasi OMOJIOTHsl.

OnpenensaTe CBOMCTBA TEHETHYECKOTO
KoZa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATbHOCTb,
HEIEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON MH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUU MAaTPUYHOIO
cuntezamonekyn PHK u Genka B knetke

4.4

Hexnerounsie
(GOpMBI KU3HU —
BUPYCBI

Hexnerounbie ¢oOpMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. . UsanoBckuii). OcobeHHOCTH
CTPOEHUSI ¥ ’KU3HEHHOT'O LIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
YKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIEC
BUpycamu. Bupyc ummynonedunmra

yenoseka (BUY) — BozoyauTens CITNa.

OOpatHast TpaHCKpUIILMS, PEBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpoCTpaHEHHs] BUPYCHBIX
3a00s1eBaHU.

PackpbIBaTh coaep)kaHre TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHSI, KaIllCU/,
OakTepuodar, BUpyc UMMyHOAehUIINTA
yenoBeka (BUY), oHKOreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (JOPMY JKU3HU;
OCOOCHHOCTH CTPOCHHS U
KU3ZHENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIINTa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHU.
Tabnauywvl u cxemsvi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue u
»knu3HeHHbI ki Bupyca CITM/]a,
OakTepuodara.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHass MoJie/ib-anIlIMKaIus
«CTpoeHUE KIETKH»

OO0O0CHOBBIBaTh U COOJIOATh MEPHI
MpOPUIAKTUKN PacTPOCTPaHEHUS
BUPYCHBIX 3200JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KHUIIICYHbIC, KJICIICBOU JHIIChATUT,
BUY-undexums)

Hroro yacoB no treme

6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KIleTOUHBII UK, WK )KU3HEHHBIN [TUKJIT
kietku. Marepdaza u MuTo3.
IIporneccsl, mporekaromire B HHTEpdase.
Pennukanys — peakiysi MaTpuaHOro
cunre3a [JHK. Ctpoenune xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMIHBIN ¥ TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y UHJIYBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleleHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HBIX CTAIUSIX
MHUTO33a. BHOJIOrHYeCKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpsiBaTh conep:kaHHE TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIuIMKanus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONTHBIN
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchiBaTh )KM3HEHHBIN ITUKII KJIETKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/IbI KJIETOUHOTO ITUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHUMBATH CTaIMA MUTO3A.
Paznuuathk Ha MUKponpenaparax
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Hemoncmpayuu:

Tabnuyvl u cxemol: «KIICTOUHBIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAINS «JleTIeHne KIeTKu»;
monens JJTHK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopusie u npakmuueckue
pabomuwr:

JlabGoparopnas padota Ne 3.
«Habnronenue MuTo3a B KIETKax
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Y PUCYHKAaxX CTaJuu MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

5.2

®opmel
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI pa3MHOXKEHUST OPTaHU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
¥ MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHueE,
BEreTaTHBHOE Pa3MHOXKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpPTaHU3MOB, €T0 3HAUYCHUE

TS CETIEKIIN U,

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS
oT OGecrnoJioro.

Hemoncmpayuu:

PackpsiBaTh conep:kaHle TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIeTKA, CIEPMATO301/1, 3UT0Ta,
JIeJIeHEe HaJIBOE, TOYKOBAHUE,
criopyJisinusi, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemvl: «OOPMBL

PAa3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y IBETKOBBIX
pacTteHui», «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
pPa3MHOXKEHUE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0OCOOCHHOCTH

1 3HaYeHue O0ECIoI0ro U MoJI0BOTO
CIIOCOOOB Pa3MHOKCHHSI.

Briaenste BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIISATH B3aUMOCBSI3U
MeXy opMaMu U criocobamMu
Pa3MHOXKEHHUS, U UX OMOJOTMYECKUM
3HAYCHHUEM.

Bragers npuémamMu BEreTaTuBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha MpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJOBBIE KJICTKH:
STUIEKIJICTKH, CIIEPMATO30H/IbI;
BBISIBJIATH OCOOCHHOCTHU

HX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. IIporeccsi,
MIPOUCXOAAIINE HA CTAIUAX Meio3a.
[ToBenenmne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbICi
Y 3HAYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKI,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEIb-allIUIMKAITUS
«JleneHue KICTKN

PackpsiBaTh conepxaHue TEPMUHOB H
MOHSTHI; MEH03, KOHBIOT AU
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBI.

XapakTepu3oBaTh MEH03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OMKUCHIBATh MEN03
[0 CTaaWsIM; CPAaBHUBATh CTaJIMU MEil03a
Y MUTO3a.

PaznuuaTe Ha pucyHKax cTaauu Meno3a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — nmpouecc oOpazoBaHus PackpeiBaTh conepikaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. IIOHATUI: TAMETOT€HE3, CIIEPMATOrEHE3,
KJIETOK. [ToJstoBBIE KENIE3bl: CECMEHHUKH U OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnuogoTBopeHue anyHuKd. OOpa3oBaHuE U Pa3BUTHE ANWLIEKIIETKA, TTOJIIPHBIE TeJbIIA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
ANUIIEKJIeTKAa) — CIIEPMATOreHe3 U raMeToreHe3a y )UBOTHBIX U €r0 CTauu;
ooreHe3. OcoO0EHHOCTU CTPOECHHUS [I0JIOBBIE KJIETKU KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMAaTO30110B. IPOLIECC UX Pa3BUTHSL.

OnnogorBopenue. IlapreHorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOT'€HES.
Jemoncmpayuu: OnuceIBaTh OILIOIOTBOPEHUE,

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoOe | GMOIOTHYECKOE 3HAUCHUE

pa3Butue», «I'amerorenes OILIOJIOTBOPEHUS

y MIIEKOITUTAIOIIMX U YETIOBEKaM

Obopyoosanue: Mmosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKporpenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIOLIETOY, «SMIeKIIeTKa

MJIEKOTTUTAIOIIET 0.

Jlabopamopuvie u npakmuyeckue

pabomoi:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIIpernapaTax»

5.5 | UapuBuayansHoOe NuauBuayaneHoe pa3Butue (OHTOreHes3). | PackpbiBaTh coiepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAILHOE PA3BUTHE Y TIOHSITUI: OHTOT€HE3, SMOPUOTECHE3,
OpraHU3MOB (amOpuorenes). DTamnbl SMOPUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

pa3sBUTHA Y IO3BOHOYHLIX )KHUBOTHBIX!

MopyIa, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPyIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnusinue cpeanl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pasButue pacreHuil. OHTOreHe3
LIBETKOBOT'O PACTEHUA: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvt u cxemol: «OCHOBHBIE CTaIUU
OHTOreHesa», «lIpsmoe u Henpsimoe
pa3BUTHEY, «J/IBOMHOE OIIOIOTBOPECHUE
Y LIBETKOBBIX PAaCTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOAEPMA,
Me30/1epMa, SHTO/IEPMa;
MOCTIMOPHOHAIILHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OmnpenensaTs dTanbl SMOPHOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
mpernapaTax 1 OMHUCHIBATH MPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATH MEPUOJIbI OHTOTEHE3A;
MpsIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrMYECKOE 3HAYCHUE
pa3BUTUS C METaMOP(H030M;
OTPHULATENBHOE BIMSHHUE AJTKOT OIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIBIIIA
YeJI0BEKA.

OnuceIBaTh TPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB o reme
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Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | ['eneruka — Hayka 1 [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh comep:kaHle TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronoruu u amMOproorun MOHSTUH: T€H, TEeHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAaHOBJICHHH T€HETUKH. BKiaa XPOMOCOMBI, aJIJIEIbHBIC TeHBI (AJIJIeININ),
POCCUHCKHX U 3apYOCKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl TEHeTUKH | JIOMHUHAHTHBIN NMpU3HAK (reH),
(ruOpuI0IOrMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHUYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHbIE TEHETUYECKUE TTOHSITHUSI. METO/Ibl TCHETUKU: THOPUIO0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [IUTOT€HETUYECKU I, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpElIMBaHUN. | FTEHETUUECKU; IOMUHAHTHBIC U
Jemoncmpayuu: pEleCCUBHBIE TPU3HAKU PACTCHUMN U
Topmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonap30BaThCs TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTUKAITUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB

HaCJIe/I0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSATUI: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelIMBaHue, PEeHOTUIIUYECKHE

Monorubpuanoe CKpelluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUM METO,

CKpElIMBaHUE ruOpUI0B NEPBOTo MoKoJieHus. [IpaBuino | YucThie JIMHUM, JOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHA. 3akoH PpacCIICIiyICHUA
ITPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITonmHOE M HENOJIHOE JAOMUHHUPOBAHUC.

(TosiHOE, HEMOJIHOE), paclIeIICHUE
B ITOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTONCHETHYECKAas
OCHOB@», «3aKOH paCIIECIJICHUS U €ro
UTOT€HETUYECKasi OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIETU-anTuIKauu «MOHOTHOPHUITHOE
CKpelmnBanuey, «HemomHnoe
JTOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM

I'. MeHaeneM OonbITOB IO U3YYECHUIO
HacJIeA0BaHUs OJTHOM Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIEIIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUsI, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpEIIUBaHHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEOBaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JUTHUOPUTHOTO CKPEIIUBAHMUS.
AHanuzupymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBAHUS AJIs ONpeeIeHuUs
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Topmpemuwi: I'. Mennaens.

Tabnuywl u cxemol: «urudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS.
ObopyoosaHue: MOJIETb- aNTUTUKALIUS
«IurnbpuHoe CKpeIBaHue»

PackpeiBaths copepxaHne TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpEIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpeiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHSIT, MaTEMAaTUYECKUN pacueT
C TIOMONIBIO0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIIUCH C MTOMOIIBIO
(heHOTUTNTMUECKUX PAJTUKATIOB
pacIIeIUICHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JUTHOPHIHOTO
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CKpEIIMBaHUs, OOBIACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CuernuieHHOE HaclleIOBAaHUE TTPU3HAKOB.
Pa6ora T. Moprana mo crenjieHHoOMYy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIJIEHUS T€HOB B PE3yJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPHUsI
HAaCJIEACTBEHHOCTH.

['eHeTnyeCcKue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuysl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEJIIOBEKaY,
«B3anMonencTBrEe ayuIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJa), MUKPOCKOTI,
Mozenb-amumkanus «llepexkpécr
XpOMOCOM.

Jlabopamopusie u npakmuueckue
pabomuwi:

Jlaboparopnas pabota Ne 5. «3yuenue
PE3yIbTaTOB MOHOTHOPHUIHOTO

U JUTHOPUIHOTO CKPEIMBAHUS

PackpeiBaTh conepxkaHue TEPMUHOB U
IIOHSATHN: CLEIJICHHOE HACJIEI0BaHUE
MPU3HAKOB, PEKOMOHMHALINS TEHOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

Ha3pIBaTh OCHOBHBIE TTOJOKEHHS
XpPOMOCOMHOM TEOPUU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana no CenjIeHHOMY
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEX1Yy T€HaAMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HACIIEOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALINN
T€HOB, ONPEAEIATh YUCIIO TPYII
CUEIJIEHUS T'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIEeI0BaHUE
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y Ip030(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepxaHrne TEPMHUHOB H
HacnenoBanue OIpeeJICHUE Moja. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTeporaMeTHbIE OPraHNu3MBbI. TOMOTaMETHBIN 10JI, TETEPOraMeTHbBIN

HacnenoBaHne npu3HAKOB, CLEIJIEHHBIX | I1OJ, CLEIJIEHHOE C MIOJIOM HACJIEIOBAHUE
C IOJIOM. IPU3HAKOB.
Hemoncmpayuu: OOBIACHATH LUTOJOTMYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICTICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnuysl u cxemol: «I'eHeTHKA TTOTAY, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0BAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CLIENJIEHHBIX
CLEIJIEHHOTO ¢ IoJoM», «KapuoTtursl Y HE CLEIUICHHBIX CII0JIO0M. Pemarp
YEJI0BEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a1a4 Ha HACJIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | 1I3MeHYHBOCTb. N3meHunBoCTh. BUabl ©U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
Henacnencreennas HEHACIICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHI: U3MEHYUBOCTb,

WU3MEHYUBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNBOCTD,

WU3MEHUYMBOCTH. XapaKTePUCTUKA
MO (UKAMOHHON N3MEHYHBOCTH.
BapuanunonHbli pa 1 BapualMoHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE N KAUE€CTBEHHBIE
IPU3HAKHU U UX HOPMa PEaKLHH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTbD,
Moau(UKAIIOHHAS U3MEHYUBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAasl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKU.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISBIATH UX

48



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYHMBOCTHY, «MoanpuKamoHHast
M3MEHYUBOCTH.

Jlabopamopusie u npakmuueckue
pabomur:

JlabGoparopnas pabora Ne 6. «3yuenue
MOIU(DUKAIIMOHHONW U3MEHUUBOCTH,
MOCTPOCHHE BapUAIMOHHOTO psijia U
BApUALIMOHHOW KPUBON»

OMOJIOTHYECKHE OCOOCHHOCTH.
[IepeuuncisaTe cBOMCTBA
MOIU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuath KOIMYECTBEHHBIC U
KaueCTBEHHBIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psi/i, BAPUAILITMOHHYIO
KPUBYIO, BBIUHUCIISTH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
N3MCHYHUBOCTD

HacneacTBenHasi, Wiy reHOTUINYECKast
n3MeH4YuBOCTh. KomMOuHaTuBHas
M3MEHYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
V3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE.

Yacrora 1 NpUYMHBI MYTALUN.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACIICJCTBEHHOW N3MEHYMBOCTH
H. N. BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh Y U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemur: 1. ne ®pus, H. . BaBuos.

Tabauyel u cxemwvr: «MyTalroOHHAS

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: HACIeACTBECHHAs
W3MEHYNBOCTh, KOMOMHATHUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTb, MYTaHT, MyTallH:
T€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONANSI, AHEYIUIOUIUS, MyTareHsbl.
XapaxkTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTh; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHOM M3MEHYHMBOCTH

H. 1. BaBuiioBa u 0OBICHSITH €T0
3HAUYCHME IJIT OMOJIOTHMU U CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUK.

OOBSACHITH TPUIUHBI BOZHUKHOBECHHUS
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U3MEHYHUBOCTBY.
ObopyoosaHue: MUKPOCKOII,
MuKporpenapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUs C TIECTPO
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MYTaIui y IpO30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTaLHH, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
W3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaro1ieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIEPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eneTrka yenoBeKka

['eneruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIC METO/IbI TCHETHKH YCIIOBEKA!
reHEaJOTUYSCKUM, OJIU3HCIOBEII,
IIUTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUYECKUU.
CoBpeMeHHOE omnpeieieHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [11IP-ananu3a.
HacnencrBennsie 3a001eBaHUs
YeJIoBeKa: TeHHBIE 00JIe3HH, O0JIC3HN

C HACJIIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUUECKUE U
reHEepaTUBHBIEC MYTaIIUH.

PackpbiBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYeCKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBI METO/I, HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEeICTBEHHOU
[IPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncisaiTe 0COOEHHOCTH U3yUEHUS
TE€HETHKHU YeJIOBEKAa; MPUBOIUTh
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKa, XapaKTEPU30BaTh METOABI UX
Npo(QUIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJUKO-T€HETHYECKOI 0
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CtBosioBbIe KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOOUITAKTUKY U JICYEHUS TEHETUIECKUX
Oone3neit. Meanko-reHeTuyeckKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEJIUIIMHCKON MeHEeTUKHU

B NIPEJOTBPALLCHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YelIOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanme
pe3yc-dakropa», «I eHeTrnka rpyri
KPOBIW.

Jlabopamopusie u npakmuueckue
pabomuwi:

[TpakTrueckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIATH U cCpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocCTaBysATh M aHATM3UPOBATH
POZOCIIOBHBIE YEIOBEKA

YeJIOBEKa»
Htoro yacos no teme 8
Tema 7. Cesiekuusi Opraiu3MoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cenexkuus Kak HayKa U MpPOLECC. PackpeiBaTh conep;kxaHue TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKIHNHU U JOMCCTHKALIH.

Yuenne H. 1. BaBuiosa o nenrpax
MHOT'000pa3us U IIPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOXKACHUS TOMAITHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJICKIUSI, COPT, OPOAA,
IIITAaMM, JIOMECTHKAIUS, WU
OJIOMAIIIHUBAHUE, LIEHTPBI
MHOT000pa3usi U MPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU U
KUBOTHBIX, THOpUIU3AIHS,
MCKYCCTBEHHBIN OTOOD.




denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

Hemoncmpayuu:

llopmpemu:: H. 1. BaBunos.
Tabauysl u cxemwvl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHu», «Ilopossl
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII.
ObopyoosaHnue: MyJSKU TIJI0JI0OB U
KOPHEIUIOAOB AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUH;
repOapuii «CenbCKOX035iCTBEHHbIC
pacTeHHs»

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIINUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTPax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3anuvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOIMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JMUKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecCIeueHnH PO I0BOILCTBEHHOM
0e30ITaCHOCTH YeJI0BEeYEeCTBA

7.2

MeTtonsl
JTOCTHKCHUS
CEJICKLIMU PACTECHUM
U SKMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblif 1 HUHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHHUI U KUBOTHBIX.
OrueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuAMHT. Yucras muHus.
CKkpeluBaHue YUCTHIX JTUHUM.
["'ereposuc, nnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBanue —
ayropuauHr. OtnanéHHas
ruOpuan3anus U e€ycrexu.

HckycCTBEHHBIM MyTareHe3 M MOIy4eHue

ITOJIMITIION AOB. I[OCTI/I)KGHI/IH CCIICKIIN

PackpriBaTh conepxaHue TEPMHUHOB U
MOHATUI: HICKYCCTBEHHBINA O0TOOP,
MacCOBBI OTOOP, MHINBUIYaIbHBIN
0TO0p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIUHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonurion16l. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBOro u
WHUBUTYaJILHOTO), BUbI
rudbpuan3anum (OJIM3KOPOJICTBEHHON U
OTJIaJIEHHOM), CITIOCOOBI MOJYUECHUS
MOJIUILJIOUIOB.
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pacTeHUN, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. . Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvr: «OTAATICHHAS
rubpuauzanus», «PadboTel akagemMuka
M. @. UBanoBay, «Iloaurmnonausy.
Obopyoosarue: MyIISKA TIIOOB U
KOPHEIUIOAO0B TUKUX (GOpM U
KyJbTYPHBIX COPTOB PAacTEHHH.
Jlabopamopuvie u npakmuueckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYIO0 Pepmy,
COPTOUCTIBITATENbHBIA YHACTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus Kak oTpacib
pou3BoJIcTBA. ['eHHAsT MHKEHEPHSI.
Otamnsl co3nanus pekomOuHanTHoM JIHK
U TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOIPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOI s, KJIETOYHAs
WHXKEHEPHUsI, T€HHAasi MUH)KCHEPU,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmsel, MO (reHeTudecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE

53



denepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

CENBbCKOXO03MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE M ATUUECKHE HpO6JI€MI)I.

I'MO — reneTuyecku
MOIU(DUITTPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemolr: «OOBEKTHI
ounorexHonorun», «Kiaerounsie
KYJbTYPbI U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE U TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIINIJICHHOCTH, CCJIIbCKOI'O XO0351CTBa

1 MEIUIIMHEI.
[lepeuyuncisaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOUHKEHEPHH.

OO6cyx1aTh dKOJIOTHYECKHUE U
ATUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00J1aCTH
ouorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HaIIPaBJICHHOTO MU3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB mo teme 3

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OcCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammMmHoOe conepxkaHue
n/m 4acoB o0y4armmxcs

y4eOHOI0 IIpeIMeTa

Tema 1. DBoJIIOMOHHAS OMOJIOT U

1.1 | DBomronUg U METOIBI 1
e€ u3ydeHus

[TpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
Brnusnaue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWMOJIOTUU U JIPYTUX HAYK.
CBuAETENHCTBA IBOJIOLHH.
[TameoHTOMOrNYECKHE:
MOCJIE/IOBATEIbHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbie (HOPMEL.
buoreorpadudaeckue: cxoncTBo u
paznuune (ayH udIop MATEPUKOB H
OCTPOBOB. DMOPHUOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE!
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conmepkaHue TEPMUHOB H
TIOHSTUI: IBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, prTOreHeTHYECKUE PSIIbI,
BUJIBI-9HJIEMUKH, BUJBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIEC ATAMbl PA3BUTHS
HBOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOTMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYIISIPHO-
OMOXUMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PHIIOTCHETHYECKUX
PAIOB.

[TpuBOINUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Topmpemuwi: K. Jlunueun, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBajneBckuii,

K. M. bap, O. I'ekkens, @. Mromep.
Tabauywvl u cxemol: «Pa3Burue
OpraHMYeCcKOro Mupa Ha 3emiie»,
penbedHbIe TaOIUIIBI «3apOIBITITH
MO3BOHOYHBIX KUBOTHBIX,
«ApXEOonTEPUKCH.

Obopydosanue: dbuoreorpadpuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTU HMCKOITAEMBbIX )KMBOTHBIX U
pacTeHui»; BIaXXHbIE TpenapaThl
«Pa3Butne HacekoMmoroy, «Pa3Burtue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

OomonmonHast Teopust Y. JlapBuna.
[Ipennockliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYILIME CUJTIBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIpU OTPAaHUYCHHOCTH PECYPCOB,
HEoNpeAeIEHHas U3MEHYUBOCTD,
O0opn0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTteTnyeckasi TEOpHs IBOJIOINH

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTeCTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOPUH; CPAaBHUBATH B3IJISIIbIHA BUJ U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATHKH M OOBSCHITH MPUHITUAIIBI
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(CTD) u e€ OCHOBHBICTIOIOKCHUSI.
Jemoncmpayuu:

Iopmpemuwi: K. JIunuen, XK. b. Jlamapk,
Y. HdapsuH.

Tabnuyer u cxemot: «llomymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. Jlapunay, «@opMbl 00PHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
otbop», «MHOroobpasue cCopToB
pacrenui, «MHorooOpasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJIEPKAHUE U
3HAYEHUE FBOTIOIMOHHON KOHUEMIINU
K. b. JIlamapka.

OLieHMBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIbHO-9KOHOMUYECKHE
MPEANIOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. /lapBuHa.
PackpeiBaTh conepkaHue 3BOIIOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEOINPEACIEHHYIO U ONPEIECIEHHYIO
U3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBotoNUU (CTD) u 00BACHATH
€€ 3HauYeHHue I10MOIOrUn

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tonynsmnus kak Kak
3J€MEHTapHas
€IUHULIA BUAA

MuxkposBomtonus. [lonyisinus kak
€AMHULABUAA U DBOJIOLIUH.
Jemoncmpayuu:

Tabnuystl u cxemot: «llomymsiuny,
«MyTanroHHasi U3MEHYUBOCTDY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «/Ipozoduna» (Hopma,
MyTaluu (OPMBIKPHLILEB U OKPACKHU
Tena), mojenb-anmmkanus «llepexpéct
XPOMOCOMY.

PackpreiBaTh cojepkaHie TEPMUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, O yJISIIHS,
reHo(OH/I, MyTallMH, KOMOUHAITUN
TEHOB.

XapakTepu30oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
IIETTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomorndeckuii, pu3HOIOrUIECKUH,
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Jlabopamopnuvie u npakmuueckue
pabomul:

Jlabopatopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHUM, TCHCTHICCKHI,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30oBaTh MOMYJISAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | JIBmKyue CUibl JBrokymue cuibl (haktopsl)sBoitouun | PackpbiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTaliMOHHBIM MOHSTUI: KOMOMHATUBHAS
(akTOpBI) IBOITIOIIUU poLecc 1 KOMOMHATUBHAS M3MEHUYUBOCTh, MyTallil, MyTallMOHHBIN
M3MEHYMBOCTG. [lonmyIAMOHHBIE BOMHBI | MPOLECC, MTONYJSIIUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Ipeid reHoB, U30JSALHUS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabauysl u cxemol: «JIBUKYILIAE CUITBI (bakTOpbI IBOIOIUU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
V3MEHUYUBOCTb, TONYJIALMOHHBIC BOJIHBI,
Ipeiid reHoB, W30S, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJbTATOM JEHCTBUS
JBIKYIIUX CUJ (3JIEMEHTAPHBIX
(hakTOpOB) ABOJIOLIU
1.5 | EcrectBenHblit 0TOOP EctecTBenHbI 0TOOp — HanpaBisiomuii | PackpeiBaTh conep:kaHue TEPMHUHOB U

U ero GopMbl

(bakTOp PBOJIIOIHUHU.
®dopMBbI ecTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIH O0TOOpP, O0phHOa
3a CyIIEeCTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «KEcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOT0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHNM, CTAOUITU3UPYIOITUH,
JU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0Oy

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
0opbbOa ¢ HEOIAronpUATHBIMU
(dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbrarsl
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa3oBaHue

[Tprcoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAITNH.
Bunu BumooOpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpadguueckoe BUAOOOPa30BaHUEY,
«DKOJIOTUIECKOE BUI000PA30BAHUEY.
Obopyoosanue:

kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOONICHUN Y )KUBOTHBIX),

PackpriBaTh copepxaHie TEPMUHOB U
MOHSATUM: TPUCTIOCOOJIEHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias oKkpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISATE 110 M300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX IpenapaTrax npuMephbl
MPUCTIOCOOJIEHHOCTH PACTEHUN U
KUBOTHBIX K YCJIOBHUSIM CpEbl
o0uTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObI U
MEXaHW3MbI BUI000pa30BaHUS;
OIMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUTEKIIHSI HACEKOMBIX C Pa3TMIHBIMH
TUTIAaMH OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomuwr:

JlabGoparopnas padora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOI'O XapaKTepar»

(bopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLINH

MaxposBouttonus.

®dopmbl 3BOIOLUN: UIeTUYECKas],
JMBEPreHTHAsl, KOHBEPI€HTHAs,
napaiensHas. Heooparumoctb
sBomonuu. [Ipoucxoxaenue

OT HEeCMEeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tlopmpemwi: A. H. CeBeplioB.
Tabnuyst u cxemvi: «KApoMopho3bI»,
«Mnnoananranuny, «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpOoeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: MaKPOIBOJIIOLIMS, (PUIIOTEHE3,
OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, oomas
JieTeHepans, aJanTHBHAS pagualius.
XapakTepu3oBaTh (GOPMBI IBOJTIOLIMH.
BoisiBiisiTe apoMop@o3bl U
UN0AIANITAIlUN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaATh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckui perpecc, apomopdos,
UM0AIANI TALlMI0 U OOIIYIO
JIereHepaIuio.

BBISIBIISATH B3aUMOCBSI3H MEXKITY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

Hroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KM3HH Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YCHUs.
I'unoressl

MPOUCX OXKICHUS
JKM3HH Ha 3eMiie

2

JloHay4yHBIE TIPEICTABICHUS

0 3apOXKIEHUU KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 MUIaHCIePMHUSL.
XUMHYECKAST 3BOJIFOLHS.
AOVOreHHbI! CUHTE3 OPraHUuYECKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKOUN BOIIOLIHH.

HauanbHble 3Tanbl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOLHUSL.
DopMHPOBAHNE OCHOBHBIX PYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemur:

®. Penm, JI. ITactep, C. Muep,
A. U. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPay,
«PacturenbHas KieTkay, «KuBoTHas
KieTkay, «lIpokapuorudeckas
KJIETKa

PackpsiBaTh comep:kaHie TEPMUHOB U
MOHSTUM: KpealluOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OHOII0D3,
KoaIrepBaThl, MPOOMOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOJIbl U3yUEHHUS
HMCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuucnsiTe OCHOBHBIE ATaIIbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
ABOJIFOLIUAH.

W3narate conep:KaHue TUIIOTE3 U TEOPUI
BO3HMKHOBEHUS )KU3HU HA 3eMiie
(KpeanmoHU3Ma, CaMOIPOU3BOJLHOTO
3apoxkAeHUs (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJIIOLINHU
OPraHMu4YeCcKOro Mupa
Ha 3eMJie, pa3BUTHE
YKU3HU T10 3paM U
nepuoiam

Pa3Butue xxu3Hu Ha 3emiie Mo 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTePOo30KMcKas 3pkbl. [laneo3oickas
apa U e€ MePHOJIbl: KeMOPHICKHM,
OPOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKUM.

Me3o30icKas 3pa U €€ NePUOIbI:
TPUACOBBIM, FOPCKUH, MEJIOBOM.
KaiiHo3oiickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HCOTCHOBBIM,
aHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa U
reoJIOTUYeCcKuX npoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. ll0siBIIECHME,
paclBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OPraHUYECKOrO MUPAY,
FEOXPOHOJIOTMYecKas TabJIunIIa;
KoJuieKIusA «DOpMbl COXPAaHHOCTH
MCKOIIAEMBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomuwi:

PackpeiBats copepkaHue TEPMUHOB U
IIOHATHUM: 30H, 3pa, NIEPUOL,
apoMop(03bl, UIHOATATITAIIUH.

3HaTh MOCIEA0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
baHepo3oit; Ip: apxeiickas,
MIPOTEPO30MCKAas, MATEO30MUCKAs,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOPUHCKHI, OPTOBUKCKHUI,
CUITYPUICKUH, IEBOHCKUH,
KaMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIH, FOPCKUI, METTOBOM,
MMAJICOTCHOBBIM U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJornuecKon
HCTOPUU; STAIbl PA3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopdo3bl
PaCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXKIYy COO0I
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBHUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOr 0
Mupa Ha 3emJie» (B eCTECTBEHHO-
HAY4YHbBI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKoro Mupa Kak PackpbiBaTh coaep:kaHle TEPMUHOB U
cucrema oTpakeHue 3BorouU. OCHOBHbBIE NOHATUN: CHCTEMATHKA, UCKYCCTBEHHAs! U
OpPraHuYecKoro Mupa CUCTEMAaTUYECKUE T'PYIIbl OPraHU3MOB. | €CTECTBEHHAs KilacCU(pUKaLus, OMHapHas

emoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauyvl u cxemol: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTEMA OPraHUYECKOT0 MUPa» XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OpraHHYeCcKOro Mupa
2.4 | DBomronys 4eIOBEKa DBOJIIOIUSA YETIOBEKA. AHTPONOJIOTUS PackpsiBaTh conepkaHue TEPMUHOB U

(a"HTpOMIOTEHER)

KaK HayKka. Pa3BuTue npencraBineHuin
O TIPOMCXOXKJIECHUMN YeJIoBeKa. MeTobl
M3y4yeHus aHTponoreHesa. Cxoncrsa u
pasnuyus 4esoBeKa U )KUBOTHBIX.

CucremaTrnyeckoe I0JIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsAH».

Obopyoosanue: CAETKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MOHSATHN: aHTPOIIOJIOT U, aHTPOIIOT€HE3,
yesoBek pa3ymublii (Homo sapiens),
MPSAMOXOXKJIECHHE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuuncnsaTe 3axa4n aHTPOIOJIOTUH,
ATaIbl CTAHOBJICHUS U PA3BUTHS
IIPEACTABIECHUN O IMPOUCXOKIACHUN
YEJI0BEKa.

N3narate OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHHBATh HEHAYYHYIO MH(OPMAITUIO
O MPOUCXOKJICHUH YEIOBEKA.

3HaTh CHCTEMATUYECKOE MOJI0KEHHE
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MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qorepsl, pyouia, ckpedia

Bus1a Homo sapiens, nepeuucisitb ero
MOP$0JIOro-aHATOMUYECKHUE TIPU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u ap.).

YcranaBauBaTh YepPTHI CXOJICTBA U
pa3IMYMi YeIOBEKa W JKMBOTHBIX.
OOBSACHATH U OIIEHUBATh 3HAUCHUE
HAaY4YHBIX 3HAHUN O IPOUCXOKICHUU
YeJioBeKa NIl TOHUMAaHUsI MECTa U POJIH
YyeJIoBeKa B MPUPOE

2.5

JIBYKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. Haciencreennas
W3MECHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO1ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvr: «CpaBHEHUE
aHATOMMYECKHUX YEPT CTPOCHUS YeIOBEKa
1 4€JI0BEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MeCTa MaJICOHTOJIOTUYECKUX
HAXOJI0K MPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OO0opy10BaHUE: MYISHKH
«IIponcxoxaeHue yenoBeka
(MaJIEOHTONIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
NOHATUI: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS IEeATEIHHOCTD,
noJIMMOpU3M.

XapakTepu30oBaTh JBUKYIIHE CHUITBI
(axTophl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIbHEIE,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIE CTaJAHNH OCHOBHBIE CTAaJIUM U BETBH 3BOJIIOLIUN PackpeiBaTh copepkaHue TEPMUHOB U
SBOJIIOIIMH YEJIOBEKA YeJIOBEKA: aBCTPAJIONNUTEKH, YeloBeK MOHSATUI: aBCTPAJIONUTEK, YETOBEK

yMebii, YenoBeK NpsiMOXOISIITAM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
Yenosek HeaHAepTAIbCKUN, YemoBek HeaHJepTaliell, KPOMaHbOHEIL,
Pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAs PEBOJIIOLINS,
Haxoaku nckornaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMSI CYILIECTBOBAHUSI, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHusi, 00bEM T'OJIOBHOTO c000i1 OCHOBHBIE CTAJIUU IBOJIOIIUU
MO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKA: XPOHOJIIOTMYECKUM BO3PACT,
Jemoncmpayuu: apeas paclpoCTPaHEHHUsI, 00BEM
Tabauyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MTAJIEOHTOJIOTUYECKNX HAXOIOK IIPEAKOB | Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme oan», «Ipesane
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opyoBaHue: MYJISKU
«IIpoucxoxaeHue yenoBekay (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUi
NEPBOOBITHOI'O YEJIOBEKA: KAMHH-
yormrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpeiBaTh coneprkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PaChl: EBPOIIEOUTHAS
(eBpasuiickasi), HErpO-aBCTPAIOHIHAS
(3KBaTOpUaIbHast), MOHTOJIOUAHAS
(a3uarcko-amMeprKaHcKasi).

Y TIOHSTUI: pachl, PACOr€HE3, COLMAII-
JApBUHU3M, PACU3M, METHCALIUS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepThl mprcniocoOJIEHHOCTH
IIPEACTaBUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpuruka
COIIMAJILHOTO JApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUUYMHBI 1 MEXAHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
MIPUMEPHI TPUCITOCOOJIEHHOCTH YeI0OBEKa
K YCJIOBUSIM CPEIbI, TTPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUCHUST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO Bu1a Homo
sapiens, HAy4YHYI0 HECOCTOATEIbHOCTh
PAcoOBBIX TEOPHUH,UJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hrtoro yacoB no treme

9

Tema 3. OpranusMsl U OKPYKAIIAS cpeaa

3.1 | Okonorusi Kak Hayka | DKOJIOTUs KaK Hayka. 3ajadyuu pasgensl | PackpeiBaTh copep:kaHUE TEPMUHOB U
DKOJIOTUH. MOHSTUI: SKOJIOT U, [TOJIEBBIE
MeTozbl SKOJOrMUYECKUX HCCIeI0BaHUM. | HAOMIOEHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOEe MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempi: A. I'ymO0nbAT, [TepeuunciaTey 3324 SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszessl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusle | XapakTepu3oBaTb METObI
30HBI 3EMII» DKOJIOTUYECKUX UCCIIEN0BAHUN

3.2 | Cpenbl oOUTaHUS U | Cpenbl oOUTaHMsI OPraHU3MOB: BOoAHAs, | PackpbiBaTh cojep:kaHne TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAS,
BHYTpHU-OpraHU3MEHHasI.
Dkonoruyeckue PaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cpesia OOUTaHus,
JKOJIOrM4ecKue (haKTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAHUYMBAIOITUN (JIUMUTHPYIOIIHH )
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(dbakTOopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBue KOIOTrHYECKUX (aKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuyst u cxemwvi: «CpeblOOUTAHUS
OpraHU3MOB)

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0oOWTaHUs OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTEPU30BaATh
AKOJIOTHYECKHE (DAKTOPBI: aOMOTHYECKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIC.
OmnuceIBaTh AEUCTBUE YKOJIOTHUECKUX
(aKkTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHuecKune
(akTopbI

AOuotnueckue QpaxTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
dortonepuoausm.IIprucnocodnenus
OPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

Tabnuysl u cxemvt: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomuwi:

JlaGopatopnas pabora Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
JlabGoparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh copepkaHnue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboTonepuou3M, OUOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH Ha OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[IpoBoauTH OHONIOrHYECKKHEe HAOTIOICHUS
1 0QpOpPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaO0JII0ICHU I
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3.4 | buornueckue buotnueckue akropsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUM: Y TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUIITHUYECTBO, MMApa3uTU3M,
ero ¢opmel. [lapasutusm, koonepanusi, | KOHKYPEHIIHS, MyTyalan3M, CHMON03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHue OMOTHUYECKUX XapakTepu3oBaTb OMOTHUYECKHE
B3aUMOJECHCTBHAN IS CYIIECTBOBAHUSA (akTOphl ¥ BUIBI B3aMOOTHOIICHUN
OpPraHM3MOB B MPUPOIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTD
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «llumeBblie Henm» IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJIBI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | OKonoruyeckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMHUHOB U
XapaKTEPUCTUKHU nomyasiuuu. OCHOBHBIE TIOKA3aTEH MTOHATHN: TOIYJISALINASI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILIUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIEeHHOCTH
HOMYJIALUU U €€ Peryssiiusl.
Jemoncmpayuu:

Tabruyol u cxemor: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUU UHPY30pUU-TY(PETBKI.
Jlabopamopuvie u npakmuyeckue
pabomui:

IJIOTHOCTh, POXK/IA€MOCThb, CMEPTHOCTb,
MPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu3oBaTh OCHOBHBIE MOKAa3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONKUCHIBATh MEXaHU3MBI
perymsiiiui YUCICHHOCTH TOMYJISAIINT
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[Ipaktrueckas padora Ne 2. «Iloxcuér
MJIOTHOCTH TOMYJISIIIUN Pa3HBIX BUIOB
pacTeHui»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U YK0JOrH4ecKue CHCTEMBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIiBaTh cosepkaHue TEPMUHOB U
OpPraHu3MOB CtpyKTyphl OMOLIEHO3a: BUJIOBas, MOHSTUI: OMOIIEHO3, IKOCUCTEMA,
POCTPaHCTBEHHAs!, TPOpUUECcKas OHMOreoeH03, BUbI-TOMUHAHTHI,
(nuiueBast). Buabl-10OMUHAHTBI. HKOJIOTMYECKasi HULIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enu, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBL.
Obopyoosanue: MOACITb-aNITUIKAITHS OOBSACHATH PO KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3bI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €r0
«PacturenbHble COO0OIIECTBAY; CTPYKTYpBI U CYILIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPEACIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTH UJIMCTOBOM MO3aUKHU.
CpaBHHMBAaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMHu
4.2 | DKOCHCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh conepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHo3e.
O YHKITMOHATLHBIE KOMITOHCHTBI

TTOHATHH: DKOCUCTEMA, OMOTECOIICHO3,
MPOYLIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
TpoduuecKkre ypoBHH, MHUIIIECBAS
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HKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs u NOTOK SHEPTUH
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbie e U CETH.
OcCHOBHBIE MTOKA3aTENU SKOCUCTEMBI:
oromMacca, mpoAyKIus. DKOJIOTUYECKHE
MUPaAMUJIBL: IPOAYKIINH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHMBOCTH, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenu muTanusy,
«IKonoruueckasi IupaMmuIa»

LENb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K JTUTEIbHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIILHO
3aMKHYTBII KpyrOBOPOT BEILLIECTB,
HEO0OXOAMMOCTH ITOTOKA YHEPIHH ).
CpaBHUBAThH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
YKOCUCTEMBI.

PaznuyaTe nupaMuibl NPOAYKIINH,
MAPaMHUJIbl YUCIIEHHOCTH Y MUPAMHUIbI
Ouromaccsl.

CocTaBJIATh UEMU U CETH MUTAHUS.
[lepeynciisaTe CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pasBuTHe (CyKIeccHsi).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B 9KOCUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISBIISTD
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U O3€EP.
DKOCUCTEMA XBOMHOTO WJIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbIBath conepikaHie TEPMUHOB U
TIOHSITUI: BOAHBIC YKOCHCTEMBI,
OHOreoLeH03bl, (PUTOMIAHKTOH,
3001JIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruywl u cxemwvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeMa XBOMHOIO Jiecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHUN U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIIAM OJHOTO BUIA

[TprBOIUTH MPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTHU.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromue
pasHble TpoUYECKHUE YPOBHU

4.4 | AHTpOIIOrE€HHBIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh copep:kaHue TEPMUHOB U
SKOCHCTEMBI ATPO3KOCUCTEMBL. MOHSATUN: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYpboskocuctemsl. bruonornueckoe u arpo’KocucTeMa, ypoo3KocucTema,
XO035IUCTBEHHOE 3HAYCHHE OouopazHooOpasue.
arpo3KoCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcucTeM. COXpaHEHUE | CYIECTBOBAHUS.
OMOJIOTMYECKOTO pa3HOO0pa3us [IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEI MECTHOCTH, OMTUCHIBATH
Jlemoncmpayuu: UX BUJOBOU COCTaB U CTPYKTYPY.
Tabruyvl u cxemvl: «ATpOLIEHO3Y. CpaBHHMBATBH COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenqurenu | IpUpPOIHBIX SKOCUCTEM U
BAKHEWIIINX CEITbCKOXO35MCTBEHHBIX arpo3KOCUCTEM, arpO3KOCUCTEM U
KyJIbTYp» ypOo3KocucTeM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpbiBath copep:kaHue TEPMUHOB U
riiodabHas ['panuIlpl, COCTAaB U CTPYKTYypa NOHATHI: 6nocdepa, )KMBOE BELIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. dKuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHoCTH Orochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AJIbHON HKOCUCTEMBI.
JlunaMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr u cxemvi: «O0IIAS CTPYKTYpA
ounocheps», «PacnpocTpaHeHne KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

B CO3/laHK€ yueHuUs 0 Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChEpHI,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTpeieNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GbyHKIMH KUBOTO BelecTBa 6uochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YelioBeKa.

[epeuncnsate 0coOOeHHOCTH OnoCchepsl
KaK r100ampHOM SKOCUCTEMBI 3eMJITH

4.6 | 3akOHOMEpPHOCTHU KpyroBopoTsI BeiecTs u PackpeiBaTh conepxaHue TEPMHHOB U
CYIIECTBOBAHMUS OMOTeOXNMUYECKUE ITUKJIIBI DJIEMEHTOB MOHATHIA: 1IEJIOCTHOCTH OHOC(hepsl,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepsl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEMIECTB,
yraepojaa B ouochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJIC» yriieponaa B ouocdepe.
OOBSICHATH MPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh conepxaHue TEPMUHOB U

B Ouocdepe 3emu

AHTPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['obanbHbIC

MOHSATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUN KPU3HC, II100aIbHbIE
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HKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauysl u cxemol: «llpumepHbie
AHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxXHEeNIne UCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel11as
cocTaBsitomias ouocheprn», «PakToOpsbI
Jerpafanuy nousy, «llapHuKoBbIi

b dexT», «DaKTOpsl PaiOaKTUBHOTO
3arpsisHeHus ouocdeprn»; Kpacuas
kaura P®, nzobpaxenus oxpaHsieMbIX
BUJIOB PaCT€HUU U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBatb OUOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpalleHus
onopazHooOpasus.

DopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
10 OTHOUIEHUIO K II100aIbHbBIM U
PErMOHAIBHBIM YKOJIOTHYECKUM
npobsieMaM, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3biBaTh pUYMHBI TIOSIBIICHUS
IIPUPOIOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHU ST DKOJIOTHYECKOTO
KpHu3uca

4.8

Cocy1iiecTBoBaHuE
IPUPOIBI U
YeJI0BEYeCTBa

CocymiecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBOCTH 6rocdepnl. OcHOBA
PaIMOHATILHOTO YITPABICHUS
MIPUPOTHBIMH PECYpCaMU U UX
HCToNb30BaHue. JlocTmkeHNsT OMOI0THN
¥ OXpaHa MPUPOIBI.

PackpeiBaTh conep:kaHne TEPMUHOB U
HNOHATUN: pallMOHAIILHOE
IPUPOJIOIIOIB30BAHHE, YCTOMUNBOE
pa3BUTHUE, KOIBOJIOLIMSL.
XapaKkTepu30BaTh PALlMOHAIBHOE
MCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUS KOHIIETIIUU

YCTOMYMBOI'O Pa3BUTUS
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Hemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK)

HToro yacoB o teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPO'PAMME
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