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denepanibHas pabouas mporpamma 1o yueoHomy npeamery «buosorusy (6a30BbIii
ypoBeHb) (mpenMeTHas 00jacTh «EcTecTBEHHO-HAaydHBIE TIPEAMETHI») (Haiee
COOTBETCTBEHHO — IIporpaMMma IO OHOJIOTWH, OHWOJIOTHS) BKJIIOYACT IOSCHUTEIBHYIO
3aMHUCKY, COACP)KaHUE OOYUCHHMS, IUIAHHPYEMBbIE pe3yJIbTaThl OCBOEHHUS IPOTrpaMMBbI
1o OMOJIOTUM, TEMATUYECKOE IJIAHUPOBAHHUE.

[TosicHuTeNnbHAs 3aMUCKa OTpa)kaeT OOIIME IeIM M 3aJadyd U3ydeHUsi OUOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3Y4eHUIO 00YyJarolMuMUcH,
MECTO B CTPYKTyp€ Y4eOHOro IUIaHa, a TaKXke IMOAXOJbl K OTOOpYy coaep)kaHus,
K OINPEACIICHUIO INIAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanue o0O0y4deHUsI PACKpBIBAE€T COJCp)KATEIbHBIE JIMHUH, KOTOPHIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacce Ha YPOBHE CPEIHETO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3ysbTaThl OCBOCHHMS NIPOTrpaMMbl IO OHOJOTUM BKJIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yibTaThl 3a BeCh Iepuoj OOY4YEeHHS Ha YypOBHE
CpellHero oOmiero o0pa3oBaHUs, a TakKe MPEIMETHBIC TOCTHXKEHHUS O0ydJaroIerocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL  OMPENENCHHs] TOAXOAOB K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro TMpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENTyaJIbHbIC MOJIOKEHUS orocC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJIeH, COAepKaHusl, pe3yIbTaTOB 00y4eHus: U TpeOOBaH Uit
K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMIMX IENsIX M MPUHIIAIAX,
XapaKTEpU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEeIHEro OOIIero oopa3oBaHus
B Poccuiickoit deaepanyu, a Takxke MOJOKEHUs 0 crenuduke Onojgoruu, €€ 3HaYCHUU
B MIO3HAHUH KUBOM MPUPOBI U 00ECIIEUSHUH CYILIECTBOBAHHUS YEJIOBEYECKOT O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHUSIM OIpPEENIEHbl OCHOBHBIE (DYHKIIMH MpPOTrpaMMBbl
1o Ouooruy U €€ CTPYKTypa.

[Iporpamma mo Ouonoruu Ha€T MPEACTaBICHHE O LESAX, 00 o0Iel cTpareruu
OOydYeHMsI, BOCIUTAHUS M Pa3BUTHS OOYJAIOIIMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«buonorus», ompenenser 0053aT€TbHOE MPEAMETHOE COAEP)KAHHUE, €r0 CTPYKTYpY,
pacnpeeieHue 1Mo pa3fenaaM U TeMaM, PEKOMEHIYEM IO TTOCIEI0BATENbHOCTh U3YUECHUS
y4eOHOr0 MaTepualia ¢ yu€ToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKU
00pa3oBaTeIbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCS.

B mporpamMmMe mo OMONOTHMU TakKe YYUTBHIBAIOTCS TPEOOBAHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  NPEAMETHBIM  pe3yjbTaraM  o0ydeHus
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU JESTEIbHOCTH/ydeOHBIX
JeUCTBUIM 00yJaroluXcs MO0 OCBOEHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMs.

B nporpamme mo Owuonornu (10—11 kmaccel, 0a30BBI YPOBEHb) pealu30BaH
NPUHITUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH OuWojoruu, Onarojaps dYemMy B HEH

3
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3JI0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIIEHHEM K OKpyXKaroiied mnpupogHoii cpene. [loaTomy Hapsay ¢ u3ydeHUEM
OOIIEOMOIOTHICCKUX TEOPUH, a TaKKE 3HAHUH O CTPOCHUHU JKUBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAMOIIMX B HHUX IMPOIECCOB B TPOrpaMMe
10 OMOJIOTHH YCIICHO BHUMAaHUE UCIIOIh30BAaHUIO TTOJTYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM ISl pEIICHHS MPUKIIQTHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKH HACIEACTBEHHBIX
3a00JICBAaHUI YEJIOBEKa, MEIMKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1IETIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOTHOM Cpelie, aHaTu3a
BIIUSHUS XO3SHUCTBEHHOW JEATENHHOCTH UYENOBEKAa HA COCTOSHHE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIEHHWE BHHUMAHHWS K TPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buonorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIEUeHUS
YCIIOBUW I PEIIeHUs] OAHOW M3 aKTyallbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
oOpa3oBaHusi, KOTOpas mnpeanojaraet (GopMHUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

[Iporpamma 1O OWOJOTHHU SIBISIETCSI OPUCHTUPOM ISl COCTABJICHHS pPabOUYnX
MIPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIJI0OKUTh CBOM BapHaHT IOCIICA0BATEIHHOCTH
W3YYCHHUS M CTPYKTYpPhI y4eOHOTO Marepuaja, CBO¢ BUICHWE MyTeld (HOPMHpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHHH U CIOCOOOB y4eOHOM
NEeSTEeNbHOCTH, a TaKKe METOIMYECKHX pEeIIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHUS
cpeacTBaMu yaeOHOTo penamera «bruomaorusy.

buonorust Ha ypoBHE cpeaHero o6imero oOpa3oBaHMsI 3aHUMAET BaXKHOE MECTO.
On obecnieunBaeT GopMUpOBaHUE y OO YUAIOMIUXCS MPEICTaBICHUN O HAYYHOU KapTUHE
MHpa, pacldpser W o0000IIaeT 3HAHUS O >KUBOM Mpupone, €€ OTIMYUTEIbHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3alMKM W DBOJIOIWHN, CO3MAET YCIOBUS JJISA: TTO3HAHUS
3aKOHOB KMBOW MPUPOJbI, (GOpMUpPOBAHUS (DYHKIMOHATIHHOW T'PaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€30MacHOro o0pasza JKM3HHU, DKOJIOTUYECKOT'0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHMS K KUBOH TIPUPOJIC U YEIIOBEKY.

Bonpmioe 3HadueHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpPeIHEro ooImero oOpa3oBaHUs, COLUATH3AIUN O0yYaAIOIIHXCS.
N3ydenue Ouonorun oOecrieyuBaeT yciaoBUs sl (POPMUPOBAHUS MHTEIUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpallii OUOJIOTUYECKUX 3HAHWM C TPEJCTaBICHUSMU W3 APYTUX
y4eOHBIX TIPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U Treorpadguu. HazpaHnHbie
MIOJIOKCHMSI O peHA3HAYEHUN YIeOHOT0 TIpeMeTa « BHOIOTHS COCTaBUIIM OCHOBY IS
OTIpENCNICHUs] TOAXOJA0B K OTOOpY H CTPYKTYPHUPOBAHUIO €Tr0  COACP)KaHUS,
MIPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op conepxkanusi ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIUK KyJIbTypOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C KOTOPHIM
oOydJaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC ISl (POPMUPOBAHUS
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o0IIell KyJbTYpbl, ONPEACISIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKPY’KaloIen
NPUPOJHON cpelle, BOCTPEOOBAaHHbIE B IIOBCEHEBHOM J>KU3HU U MPAKTUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cuUcTeMEe 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEpP)KaHUsI, KOTOpbIE CIyXaT OCHOBOM g GOpMHUpPOBAHUS TIPEICTaBICHUN
O COBPEMEHHOM ECTECTBEHHO-HAy4YHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIHMIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3allUU OMOJIOTMYECKOT0 00pa30BaHUs.

CtpykTypupoBaHHE  COJEp)KaHHMs  y4eOHOro Marepuajga B IpOrpaMme
no OHOJIOTMM OCYHIECTBICHO C Y4ETOM MPUOPUTETHOIO 3HAYEHUS 3HAHMM
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBON OpraHu3aiiu
U DBOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKType ydueOHOro mpenmera «buomorusy»
BBIJICTICHBI CJICAYIONINE COJEp)KaTeNbHble JWHUN: «buonoruss kak Hayka. MeTomabl
HAy4dHOTO To3HaHUM», «Kierka kak Owmosormueckas cucreman, «OpraHu3m Kak
Oouonornueckass cucremay, «CucrtemMa M MHOroodpasue OpPraHu4ecKOro MHpay,
«DBOITIOLIMS )KUBOU MPUPOJIB, « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTHY.

Lenb nzydenus yaue6Horo npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAICHHE
OOYYaOMIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHAIBHOW OPTraHHW3aIluN >KUBBIX
CUCTEM pa3HOTO paHra MW TMpUOOpEeTEeHHWE YMEHUW UCIOJb30BaTh JTH 3HAHUS
JUISI TPAMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBOW MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue enu U3Y4YCHUS y4e0OHOr0 npeaMera «buonorus»
Ha 0a30BOM YpPOBHE O0ECIIEUMBAECTCS PEILICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI 3HAaHUH O OMOJIOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUjiaX,  CIYXalMX  OCHOBOMU
U1 POPMHUPOBAHHMSI TIPEACTABICHUH O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/IaX
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOOOPa3uH U OCOOEHHOCTSIX )KMBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3aIli¥, BBUIAIOMIMXCA OTKPBITHSX W COBPEMEHHBIX HCCIICOBAHUSIX
B Omoyoruu;

dbopmupoBanue y  OOydJarOmMXCs  TO3HABAaTEIbHBIX, HHTEIUICKTYaJbHBIX
¥ TBOPUECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN
HAY4YHBIX B3IJISIIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTraHM3aInu;

CTaHOBJICHHE y O0Y4YarOIIMXCs O0UIe KyIbTypbl, (DYHKIIMOHAIbHON I'PAMOTHOCTH,
pa3BUTHE YMEHHUU OOBSACHATH M OIICHUBATH SIBJICHUS OKPYXKAIOUIErO0 MHpa >KUBOU
MIPUPOIB HA OCHOBAaHWH 3HAHUH M OMBITA, TTOJyYEHHBIX MTPH U3YICHUN OMOJIOTHH;

dbopMupoBaHue 'y OOydYarolUXCd  YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TMPAKTUYECKOW JCSATEIILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA M arpOONOTEXHOIOTHIA;

BOCTIUTAaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YCIIOBEKOM JKHBOM
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS dTHISCKUX HOPM
TIpU MTPOBEACHUH OMOJIOTUYECKUX HUCCIIeIOBaHMI;

OCO3HAHHWE IICHHOCTH OWOJOTMYECCKUX 3HAHWW [JI1 TIOBBIIICHUS  YPOBHSI
IKOJIOTHYECKOU KYIBTYPHI, 111 (HGOPMHUPOBAHUS HAYIYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE TNPUOOPETEHHBIX 3HAHUHW W YMEHMH B TOBCEJIHEBHOM JKH3HU
JUISL OLICHKH TIOCIIEACTBUI CBOEH AESTENBHOCTH IO OTHOLICHUIO K OKPYXaroUlel cpeae,
COOCTBEHHOMY  3/10pOBblO, OOOCHOBaHHME M COOJIIOJEHUE Mep NPOPHIAKTUKU
3a00J1€BaHUM.

B cucreme cpegnero oOmero oOpaszoBanusi  «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTeNIbHBIM YUYEOHBIM IPEIMETOM, BXOSIIIIUM B COCTaB
npeaMeTHOM o0nacTh «EcTecTBEeHHO-HayYHbIE MPEIMETHD.

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

10 KJIACC

Tema 1. buosiorust Kak HaykKa

buonorust kak Hayka. CBsi3p OHOJIOTMM C OOIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTMMH €CTECTBEHHBIMU HayKamu, ¢uiocodueit, ITUKOM, SCTETUKOM U mpaBoM. Poiib
Ouonoruu B (QOPMUPOBAHUU COBPEMEHHON Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HAYK.

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

Hemoncmpayuu:
Lopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, Ix. Yorcon u @. Kpuk.
Tabnuyvt u cxemvi: «MeToAbl MO3HAHUS KUBOU TPUPOIBDY.

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

Tema 2. ’)KuBble cuCTeMbI U MX OPTraHU3ALMSA

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouosorun. OTiudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3HooOpa3ue. YPOBHH OpraHu3auu OHOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKHH ), OUOChEpHBIN.

Hemoncmpayuu:

Tabnuywl u cxemwvl: «OCHOBHBIC TIPU3HAKU XKHU3HU», «Y POBHH OpPTraHU3AIMH KUBOU
TIPUPOIIBD».

Obopyoosanue: moaenb monekynbl JIHK.

Tema 3. XuMHn4ecKuil COCTAaB U CTPOCHHE KIETKH

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

@yHKIMYU BOJbI U MUHEpAJIbHBIX BELIECTB B KJeTKe. Ilogaep:xanue 0CMOTHYECKOT O
OanaHca.

benku. CoctaB u crpoeHHe O€lIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE AMHHOKHMCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJibl (TIEpBUYHAS, BTOPUYHAs, TPETUUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA OeNKOB. bruonornyeckue pyHKIMM OEIKOB.

®epMeHTHl — Ouosiornyeckue kKatanmsaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyocrpatHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns pepMeHTOB
OT HEOPraHMYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pudO3a M AE30KCHpUO03a), JHucaxapuiibl
(caxapo3a, JaKkTo3a) M  TOJMCAaXapuipl  (Kpaxmay, TJIMKOT€H, LEJUIH0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

Jlunuast: Tpuraunepuibl, Gochomunuasl, crepousl. ['uapopmibHO-ruapodoOHbIC
cBoiicTBa. buonmornueckue ¢yHkuum aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

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

[uronorus — Hayka o kierke. Kierounas teopust — npuMep B3auMOJIECUCTBUS UIEN
U (aKTOB B HAYYHOM MO3HAHUU. METOIbl M3yUEHUs KIIETKH.

Krnerka kxak nemnoctHast >kuBas cucrema. OOmuMe MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHass MmemOpana, mosiekyssl JIHK kak renernueckuii ammapar, cucTeMa CUHTE3a
oenka.

Tunbl KIETOK: dyKapuoTHYecKass U IMpokapuoTuueckas. OCOOEHHOCTU CTPOEHUs
MpOKapuOTHYECKOM KiIeTKU. KneTtounas crenka Oaktepuil. CTpoeHHE 3yKapruOTHUECKOM
kJIeTKu. OCHOBHBIEC OTJIUYHSI PACTUTEIBHOM, dKUBOTHOM 1 TPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIHUKC,
ux (ynkuuu. Ilna3zmarnueckas memOpaHa, €€ cBoicTBa M (QyHKuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpaHHble opranouabl kietku: OIIC, anmapat I'ombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPWUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U 1iacTuA. Bunpl mnactua. HememOpanHble OpraHnou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, KXIYTHUKU. DyHKIUN
OpPraHoOUOB KJIETKU. BritoueHus.

SAnpo — perynsaTtopHblii 1HeHTp kieTkd. CTpoeHuwe snpa: sjepHas 000JI0uKa,
KapuoIiazmMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

Hemoncmpayuu:

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

Juacpammel: «PacripefieieHUe XUMHYECKHUX 3JIEMEHTOB B HEXKHBON MPUPOIEH,
«PacnpeneneHrne XMMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabruyor u cxemwvi: «llepuonuueckas TaONMMIA XUMUYECKHUX DSJIEMEHTOBY,
«CTpoeHue MOJEKYIbl BOAbDY, «buocunte3 Oenkay, «CTpoeHHE MOJEKYJbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucaotbl. JTHK», «Ctpoenue monekynbr ATO»,
«CTpoeHHE DYKapHUOTHYECKOM KIIETKM», «CTpoeHue XMUBOTHOM KIETKH», «CTpoeHue
pacTUTENbHON KIEeTKW», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMMUABI.

ObopydoeaHue: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i MPOBEIEHUs
HAOMIOJEHUH, W3MEpPEHUN, OSKCIEPUMEHTOB, MHKpOIpENapaTsl  PacTUTENbHBIX,
YKUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuueckue padomel:

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

JlaGoparopnas pabota Ne 2. «3yueHue CTpOeHUs KJIETOK PaCTeHUH, )KUBOTHBIX U
OaKTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeTa00IM3M. AccUMWIALIUS (TJIACTUUECKUH OOMEH)
U JUCCUMIIIALNS (DHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IMHOTO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DJHEPrud B TOHUMAHHUU
MeTabou3Ma.

Tunber oOMena BemiecTB: aBTOTpopHBIE W rerepoTpodubii. Pombs depmerToB
B OOMEHE BEILIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®dortocunTe3. CBetoBas u TemMHOBas ¢asbl ¢orocuHTe3a. Peaknum QorocuHTEsa.
DddextuBHOCTH hoTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A IS KU3HU Ha 3emute. Bimsiaue
yCIIOBUW cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIMICHHUS €ro MPOAYKTUBHOCTH
Yy KyJIbTYPHBIX PAaCTECHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOE OaKTEepUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuie.

DOHepreTuueckuii 0oOMeH B KieTKe. PaciierieHne BelIeCTB, BbIJIECICHHE
U aKKyMYJIMPOBAaHUE SHEPIrUM B KJIETKE. DTambl YHEPreTH4ecKoro oomeHa. ['nukonus.
bpoxxenne u ero Buabl. KuciaopogHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochoprnpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOT0 OOMEHa.

Peakuun marpuunoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus
reHeTHYeckol uHpopMmaruu B KJIeTKe. [eHeTWYecKuii KOJ ¢ €ro CBOWCTBA.
Tpanckpunuust — marpuunbiii cunte3 PHK. Tpancnsuuss — 6uocunTte3 Oenka. DTarmbl
tparcisinun. KonupoBanre aMuHOKUCIOT. Poitk pubocom B OrocuHTE3e OEmKa.

Hexmerounpie ¢GopMbl KM3HU — BHPYCHL. VICTOpHS OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M JKU3HEHHOTO IIMKJa BHUPYCOB.
bakreprodaru. bonesnu pacteHuid, )KMBOTHBIX M UY€JIOBEKA, BBI3BIBAEMBIE BHPYCAMH.
Bupyc ummyHopedunura uyenoBeka (BUY) — Bo3dyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a U uHTerpaza. [IpoduakTuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHU.

Hemoncmpayuu:

lopmpemwi: H.K. Konbuos, /.. MBanoBckuii, K.A. Tumupsizes.

Tabmuyer u cxemvl: «Tunel nutaHus», «Merabomuam», «MHUTOXOHAPUSY,
«JHepreTudeckuii odMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHUEeCKU KOI»,
«Bupyce», «bakrepuodarn», «Ctpoenue wu xu3HeHHbIH 1mka Bupyca CIIN]/la,
0aktepuodaray, «Permkanus JJTHK.

Obopyodosanue: wmonenu-anmmkanuu «Yapoenne JHK wu  Tpanckpumimsy,
«buocuntes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

KieTouHbit UK, WK )KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkauua — peakuuss marpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KaprOTHUIL. JIUTIJIOUTHBIA M TaIljIOUTHBIN
XpPOMOCOMHBIE Ha0Opbl. Xpomatuibl. lluToNOrMueckue OCHOBBI PAa3MHOXKEHUS W
VHIUBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — MuTo3. Ctaguu muto3a. [Iporecchl, MpoucXoasIine Ha pa3HbIX
CcTagusax MUTo3a. buosornueckuii CMbICI MUTO3A.

[IporpammupyemMasi ruOeb KIETKU — arorTo3.

®dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe W ToJjioBoe. Buubl Oecrnosioro
Pa3MHOXEHMS:  JICJICHUE HAJABOE, IOYKOBAHHME OJHO- M  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHNe, BETETATUBHOE pPa3MHOXKEHHE. VICKYyCCTBEHHOE KIIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIIHNHU.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Cragumu wmeio3a. Ilpomeccel, Npoucxoidiive Ha CTaausIX Meho3a.
[ToBenenue xpomocoMm B Mmenose. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYCHUE
Meio3a.

["ameTorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK Y >KMBOTHBIX. [losioBbie
JKEJIE3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ouy, sHIEKIETKAa) — criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
ANLEKJIETOK U ciepmaro3onaoB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHOE ~ pa3BUTHE (oHTOrEHE3). OMOpUOHAILHOE  pa3BUTHE
(amOpuorenes). JTambl AMOPUOHAIBHOTO PAa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisius, OpraHOTeHe3. [ToctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANTBHOIO PAa3BUTHS: NPAMOE, HENpsMoe (JIUYuHOYHOE). Bnusnue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CHOCOOHBIE BBI3bIBATH BPOKAEHHBIC
YPOACTBA.

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

Hemoncmpayuu:

Tabmuyer u cxemvl: «DoOpMBl  pa3sMHOKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OIUUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI», «BereraTMBHOE Pa3MHOXKECHUE PACTCHUI,
«/lenenne knerku 6akTepuitn, «CTpoeHHe MOITOBBIX KIETOKY», «CTpOEHHE XPOMOCOMBI,
«Knerounsi nukim», «Permmkanus JJHK», «Muto3», «Meios3y», «lIpsamoe n Henpsimoe
pazBuTHE», «l'amMeToreHe3 y MIICKONMTAIOMIMX W YesioBeKa», «OCHOBHBIE CTaJINMH
OHTOI'E€HE3a.

Obopyodosanue: MUKPOCKOII, MUKPOIIPENapaThl «CrniepmMaTo30u/ bl
MJICKOMTUTAIOLIETO», <«SIMIEKIeTKa MJeKonuTalmero», «KapruoknHe3 B KIETKax
KOpEIKa JIyKa», MarHuTHasE MojeNb-aniumkanus «/lenenue knerkm», monaens [JHK,
MOj1eTTh MeTada3HOW XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue padomol:

Jlaboparopnas pabora Ne 3. «HabGmoneHne MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpEIapaTaxy.

JlaGoparopnas pa6ora Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB

IIpenmer u 3amaum reHetuku. Mcropus pas3Butus reHeTUKU. Poisib nurosmoruun
¥ YMOPUOJIOTHH B CTAaHOBJICHUU TEHETUKHU. BKIIa pOCCHICKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TeHETUKH (THOPHIOIOTHYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUuUeckuii). (OCHOBHbIE TeHeTUYeckue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPEIINBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHUS IIPU3HAKOB, YCTAaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe ckpelBanue. 3akoH eAMHO-00pa3us ruOpUIOB EPBOrO MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH paCUICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBUCHMMOIO HAcJeJAOBaHUSI MPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIEe
CKpewmrBaHue. VCIob30BaHUE AHAIM3UPYIOLIETO0 CKPEIIUBAHUSA ISl ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuermienHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mo CIETICGHHOMY
HACJICIOBAaHUIO T€HOB. HapyllieHnue cuenieHus TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHUSI HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnosma. XpOMOCOMHOE OIpEIENCHHE Moja. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbIE U TETepOraMeTHbIE Opranru3Mbl. HaciiemoBanue npu3HaKoB,
CUECIUICHHBIX C MOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Poiib
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanuoHHbeli psAx W BapuanvoHHas Kpusasg. Hopma peakunm
npu3Haka. Koan4yecTBeHHbIE M KaU€CTBEHHbBIE MPU3HAKKU U X HOpMa peakuun. CBOMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBenHasi, wiM TreHOTUNHMYECKas, W3MEHUMBOCTh. KoMOuHaTuBHas
U3MEHUYMBOCTh. Mel03 U MOJIOBOM MpOoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MytauuoHHass HM3MEHYUBOCTb. Kiaccudukamuss MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHBI MyTanuii. MyrtareHHble  (pakTopbl. 3aKOH
FOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3mMeHunBoctr H.U. BaBumnoga.

Buesnepnast HaCIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TEHETUKH YEJIOBEKA:
reHeaJIOrnYeCKuil, OJIM3HEIIOBBIN, IIUTOICHETHISCKUH, OMOXUMHUECKUN, MOJICKYIISIPHO -
TE€HETHYECKUU. CoBpeMeHHOE ONpeeICHNE TE€HOTHIIA! ITOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHME, B TOM uwncie ¢ nomombto [IIP-anamusa.
HacnencrBennble 3a001eBaHus YeJIOBEKA: TSHHBIE 00JIC3HH, 00JIE3HHU C HACIEACTBE HHOM
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npcapacrioad0KCHHOCTBIO, XPOMOCOMHEIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHBIC
MyTalluu. CTBOIOBBIE KJICTKH. HpI/IHIII/IHLI 3A0POBOI'0 06pasa KHU3HH, JUAI'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX Oosie3HEH. MGI[I/IKO-FGHGTI/I‘-IGCKOG
KOHCYJIbTHPOBAHUC. 3HaUyeHHUe MGI[HI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBPpAIICHHUN U JICHCHHUH
IeHETHYECKHUX 3a00IeBaHUH YeJIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.I1. BaBunos.

Tabnuyvl u cxemvl: «MOHOTMOPUIIHOE CKPEIIMBAHUE W €T0 ITUTOTEHETHYECKas
OCHOB@», «3aKOH pAaCIICIUICHUS W €ro IUTOI€HETHYECKash OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpemmBanue», «lluTonmoruueckue OCHOBBI JTUTHOPHIHOTO
CKpemuBaHus», «Meno3», «B3auMOIEHCTBUE aJlJICIIbHBIX TE€HOBY», «l eHeThueckue
KapThl pPACTEHUM, J>KUBOTHBIX W 4YeJOBEKa», «l'€HeTMka moja», «3aKOHOMEPHOCTH
HaCJIEAOBaHUs, CLIEIUIEHHOTO ¢ ToJioM», «KaprnoTunsl yenoBeka U JKUBOTHBIX», «Buabl
U3MCHUMBOCTHY», «MoaudukarmonHas wu3MeHYUBOCThY, «HacnemoBanme pesyc-
dakTopay», «I eneTnuka rpymi KpoBuy», «MyTarmoHHas H3MEHUYUBOCTH.

Obopyoosanue:  MoJenu-anmukauu  «MOHOTMOPHIHOE  CKpEUIMBaHUEY,
«Henomuoe  gomuHupoBanue»,  «JurubpumHoe  ckpentuBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpozodwmray (Hopma, myranuu (Gopmbl
KPBUILEB U OKPACKU Tema), repoapuid «I"opox moceBHOWY.

Jlabopamopuvie u npakmuyeckue papomoi:

Jlaboparopnass pabora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIUBAHKS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparoprast padora Ne 6. «M3yuenune MOAM(PUKANMOHHONW W3MEHUYHMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO PA/Ia U BAPUALIMOHHOM KPUBOW».

JlabopatopHast pabora Ne 7. «AHanmu3 MyTaluil y Apo30QuUIbI Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTtaBieHue 1 aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOT UM

Cenekuus Kak HayKa U Mpouecc. 3apoxkKJACHUE CEJIEKIIMU U JJOMECTUKAIUS. Y YEeHHE
H.W. BaBuioBa 0 LIEHTpax MPOUCXOXKAECHHUS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHI.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/A, ITAMM.

CoBpeMeHHbIE METO/Abl CeNeKIUU. MaccoBbli M HMHIWBUIYAIbHBIM OTOOPHI
B CEJNEKIMHM pACTEHM U KUBOTHBIX. OLlEHKa »3Kcreppepa. biauszkoponcTBeHHOE
cKkpeuuBanue — UHOpuauHT. Yucras nunus. CKpeluBaHue YUCThIX JIMHUM. ['eTeposuc,
wii tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
rudpuanzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJy4yeHUE MOJUIIIOUIO0B.
JlocTrKeHns CeIeKUMN paCTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpaciib MPOU3BOACTBA. | €eHHas HHKEHEPHS. DTanbl CO3IaHMS
pekomOuHanTHoi JIHK wu TpaHcreHHbix opranu3MoB. KiieTouHas WHXKeHepHs.
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Krnerounsle kynbTypel. MHKpOKIOHAIbHOE pa3MHOXeHUE pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
u aTHdeckue mpoodsieMbl. MO — reHeTHUeCKu MOIU(DUITMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Iopmpemuwvi: H.W. BaBusos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®D. BaHoB.

Tabauywl u cxemol: kapta «LIeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJlIbTYpPHBIX
pactenuii», «llopoapl nOMamIHUX KUBOTHBIX», «CopTa KYJBTYPHBIX PACTECHHII,
«Otnmanénnas ruopuau3anus», «Padotel akagemuka M.®. MBanoBay, «Ilonmummmonausy,
«O0bekThl  OmoTtexHojorun»,  «KierouHnble  KyJIbTypel W KJIOHHPOBaHHUEY,
«KoHCTpyHnpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyodoeaHue: MyISKU TUIOJOB UM KOPHEIUIOJOB TUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX039iCTBEHHBIE PACTCHUS».

Jlabopamopuvie u npakmuyeckue padoomoi:

Okckypeus «OCHOBHBIE METOJIBI M IOCTHXKEHUS CEIEKIMM PACTEHU U )KUBOTHBIX
(Ha CeNeKIHOHHYI0 CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBINA YYacTOK,
B TEIUIMYHOE X034MCTBO, Ja00OPaTOPUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBomrOLMOHHAA OUOJIOT U

[IpennoceuIKu BO3HUKHOBEHHUS YBOJIFOIIMOHHON TEOPHH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Onosioruy. BiusiHue 3BOIIOLUOHHON TEOPUU HA pa3BUTUE OMOJIOTUH U IPYTHX
HayK.

CeuzerenscTtBa  3BoolMM.  [laneoHTONOrMYecKHe:  MOCIEN0BATENbHOCTD
NOSIBJICHUSI BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMMCH, TMEpeXoaHble  (POpPMBI.
buoreorpadudaeckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJNIOTUYECKHE: CXOJCTBA M Pa3duuusi SMOPUOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTENBbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHW3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OIMYEeCKHX NyTeHd Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipeanocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBrokylmiue Ccuiabl 3BOMIOUMHA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
OpU  OTPaHUYEHHOCTH  PECypcoB,  HeompeAes€HHas  M3MEHYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

Mukpossosmonus. [lomymnsanus kak eIMHUIA BUAA U SBOJIIOLUU.

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

EcTtecTBeHHBII 0TOOp — HANPaBIISAOMINMA (HaKTOP IBOTFOLMHI. DPOPMBI €CTECTBEHHOTO
oroopa.
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IIpucnoco0neHHOCTh  OpPraHM3MOB  Kak  pe3yinbTaT HBoimonuu. [Ipumepst
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(O3bl U UAHO-aJaNTALIUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE OpMBI BUAOOOPA30BAHMUS:
reorpauyeckoe, 3K0JI0rn4ecKoe.

MakposBomntonusi.  PopMbl  3BOMIOUMU:  (QuUIETHYECKas,  JAUBEPreHTHas,
KOHBEPreHTHas, apajuieapHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxeHue OT HeCNeUUATU3UpPOBAaHHBIX MpeAkoB. IIporpeccupyromas
creruanu3anus. AJanTuBHas pajauarius.

Hemoncmpayuu:

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

Tabruyvl u cxemwl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emie», «3apojabllin
MO3BOHOUYHBIX >KUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObI 3a CYyIIECTBOBAHHUE,
«EctectBeHHBI 0TOOPY, «MHOTr000pa3ue CopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsanuny, «MyTauuoHHAasT W3MEHUUBOCTH», «ApoMopdOo3bD»,
«Anunoananranumy, «O0mas aereHepamus», «J{Bmwxkynme cuibl 3Boimonuny, «Kapra-
cxeMa wmapupyra nyremectsus Y. Jlapsuna», «boppba 3a cCyliecTBOBaHUEY,
«IIprcnoco0aeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHUe»,
«DKOJIOTHYECKOE BUI00OPA30BaHUEY.

ObopyodoeaHue. KOJUIEKIMSI HACEKOMBIX C pa3IMYHbIMM THUIIAMU OKpPAacKH, HaOOp
IUIO/IOB M CeMsiH, KoJuleKuus «lIpumepsl 3alIMTHBIX NPUCIOCOONEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaINpaBi€HUS 3BOJIOLUNM», O00bEMHass wmojaenb «CrTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX.

buoreorpadguueckas kapra Mupa, KoJeKuus «DopMbl COXPaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pPAacTEHUW», Mozenb anmukanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Buthe HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«Ipo3oduna» (Hopma, MmyTaiuu (GOpMbI KPbUTLEB U OKPACKH TENA).

Jlabopamopusie u npakmuyeckue padomel:

JlabopatopHast pabora Ne 1. «CpaBHeHHWE BHIOB IO MOPQOIOTHIECKOMY
KPUTEPHUIO».

JlaGopartoprast pabora Ne 2. «Onumcanume TMPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE KU3HHM HA 3eMJie

JloHayyHbBIE TIPEACTABICHUA O 3apOKACHUM JKM3HHA. HayuHple rumnoressl
BO3HUKHOBEHUS KM3HU Ha 3emJiie: abMOreHe3 U MmaHcnepMus. XUMUYECKasi HBOJIOLHUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTAIILHOE
NOATBEPKACHUE XUMHUYECKOM »HBomonud. HauanbHble 3Tanmbl  OMOJOTMYECKON
spomonu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpOTOKIETKU. llepBrlie KkieTkm u ux 3Bomouus. PopMupoBaHUE
OCHOBHBIX I'PYIII KMBBIX OPTaHU3MOB.
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Pazgutne xwu3Hu Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepruopl: KEMOPHUICKUNA, OPAOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Meso301icKkas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickas spa u €€ nepuobl: NajJeoreHOBbI, HEOTCHOBBIN, AaHTPOIIOT'€H OBBIM.

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

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

OBOJIIOIMSL  YEJIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHHUI
O MIPOUCXO0KJICHNHU YenoBeKa. MeToabl n3ydeHus: aHnTpornoresesa. CxoacTBa U pa3inyus
YEJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJOKEHUE YETTOBEKA.

JBrxyiue cumbl (akTopbl) aHTpornoreHe3a. HacnencTtBeHHas M3MEHUYUMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 KW3HU, U3TOTOBJICHUE OPYIUW Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMU W BETBU SBOJIIOIMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBEK
ymenbiid, YenoBek npsiMoxoasiuii, YenoBek HeaHAEpPTaIbCKHM, UETOBEK pa3yMHBIN.
Haxongku McKomaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BporeougHas (eBpasuiickas),
HErpo-aBCTPAJIONIHAS (PKBaTOpUaIbHAsl), MOHIOJIOWJHAA (A3MATCKO-AMEPUKAHCKAas).
YepTbl NOPUCIIOCOONIEHHOCTH MPEACTaBUTENECH UEIOBEYECKUX pac K  YCIOBUSAM
cyliecTBOBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemui: ®@. Pean, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. {apBuH.

Tabnuyvt u cxemvi: «Bo3nukHoBeHne CoONHEYHONM CHCTEMEI», «Pa3BuTHe
opranuueckoro  mupa»,  «PacrurenpHas  kieTka»,  <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHass CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBHenimme mogm», «lpeBHue smogm», «llepBeie  COBpeMEHHBIE  JIOAWY,
«YenmoBeyeckue paco».

Obopyoosanue: mynsixu «lIpoucxoxaenue denoBeka» (OHOCTHI aBCTPATIOMUTEKA,
NUTEKAHTPOIA, HEAHJEPTaablla, KPOMAHbOHIIA), CJIEMKH WM M300paKEHUs KaMEHHbBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEepbl,  pyOwmsia,  ckpedia),
reoXpoHOJIOrnyeckas Tabnuua, KoJulekuus «PopMbl COXPAHHOCTH HMCKOIMAEMBbIX
YKABOTHBIX U PACTEHUI.

Jlabopamopuvie u npakmuyeckue padbomoi:
[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMAeMbIX OCTaTKOB PAaCTCHUI
Y )KUBOTHBIX B KOJUIEKLUSIX).
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DKCKypeust «DBOJIOLNS OPraHUYeCcKOro Myupa Ha 3emiie» (B eCTeCTBEHHO-Hay4YHbIH
WM KpaeBeIueCKuil My3eil).

Tema 3. Opranu3msl U OKPYKAWIIASA cpeaa

DKoJlorusd Kak Hayka. 3ajayd U pasliebl 3KOJIOrMH. MeToabl 3KOJOTMYECKHUX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHMsl OpPraHW3MOB: BOJHAs, Ha3eMHO-BO3JYILIHAsA, TOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxomornyeckue  (daktopel.  Kmaccudukarmuss — 3Komoruueckux — (HakTOpOB:
abnoTuyeckue, OMOTUYECKHE U aHTPOMOreHHbIe. [[eficTBrUe IKOIOTrHYecKuX (PakTopoB
Ha OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DoTonepuoausm.
[IpucnocobyieHust opraunu3MoB K JeHCTBUIO abnoThyeckux (gaxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aMMOJEHCTBUN: KOHKYPEHITHS,
XHMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaU3M.
3HaueHre OWOTMYECKHX  B3aUMOJEWCTBHM JJII  CYIIECTBOBAHHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE MIOKA3aTEN! MONYJISALNN:
YUCJIEHHOCTbD, IUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, IIPUPOCT, MUTpaLMs. JJnHaMuka
YUCJICHHOCTH TOITYJISILIUU U €€ peryssiusl.

Hemoncmpayuu:

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

Tabmuyvr u cxemvi: kapra «lIpupomnabie 30HBI 3emim», «Cpeasl OOWTaHUS
opranusmoBy»,  «®otonepuoausmy», «llomynsuun»,  «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU TOMYJIsIuu nHQy30pun-Tyhenskny, «lumessie memm.

Jlabopamopuvie u npakmuyeckue paovomel:

JlaGopatoprast pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH pPAaCTEHUN
U3 pa3HbIX MECT OOUTAHHS.

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

[Tpaktuyeckas padora Ne 2. «[lomcdér IUIOTHOCTH TMOMYNALUUN Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI
CooOmectBo opranu3moB — OuoneHo3. CTpykTypbl OWOIEHO3a: BHUIOBa,
pOCTpaHCTBEHHas, Tpoduueckas (nuiuesast). Buasl-qomuHanTsl. CBsizu B OUOIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstue 00 skocucTeme U GUOreoeHo3e.
OyHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILEeBbie) YpOBHU
skocucteMbl. [IumieBsie nenu u cetu. OCHOBHBIE MOKAa3aTeIN 3KOCHUCTEMBL: Onomacca,
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OPOAYKIUSA. KOJOTHYECKHE MHUPAMUJIbL: MPOAYKIUH, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOWUUBOCTb, CaMOperyisinusi, pazsutue. Cykieccus.

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

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCUCTEMBI.
bronorndyeckoe u X03iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (dakTop ycroMuuBocTH dKocucTeM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie.

VYuenue B.U. Bepranckoro o 6uocdepe. ['panuiipi, coctaB u CTpykTypa 6uocqepsl.
Kusoe BemectBo u ero ¢Gynknuu. OcoOeHHOCTH Ouocdepsl Kak TI00aTLHON
AKOCUCTEMBI. /[MHaMHuueckoe paBHOBECHE U 0OpaTHas CBSI3b B Ouocdepe.

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

UYenoseuectBo B Ouochepe 3emiid. AHTPOIOT€HHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE KOIOrUYECKHe MPOOJIEMBI.

CocymiecTBoBaHre nMpuposl U yenoBeuecTBa. CoxpaneHne Ouopa3sHooOpasus Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PAlMOHAIBHOTO YIPABICHUS MPUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. J[ocTrkKeHNsT OMONIOTUY U OXpaHa MIPUPO/IBL.

Hemoncmpayuu:

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

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  coobmiectBa», «llenmu mnuTaHus», «OKoIOrHYecKas MHUPAMUJIAN,
«buochepa u uyenosek», «IKocHCTEMA MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMPUPOAY», «BaXHEHIIME WCTOYHUKUA 3arpsA3HEHUs BO3AyXa U
TPYHTOBBIX BOM», «[louBa — BakHemias cocTaBistomas Ouochepby, «DakTopbl
nerpanauuu nous», «IlapHukoBbil 3QdexTy, «PaKkTopbl PaIUOaAKTUBHOTO 3arpsA3HEHUS
ouocdepsin, «Ob6mas crpykrypa 6uocheps», «Pacrnpoctpanenue xu3Hu B ouocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OO6opynoBanue: Mojenb-anukanus «TUnuyHble  OMOIEHO3bl», repOapuit
«PacturensHbie coobmiecTBay, KoJulekuuu «buonenosy», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKUMU PACTEHHH M >KMBOTHBIX,
MIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM TpyInnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIeMbIX BUOB PACTEHUMN U )KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K PE3yJbTaTaM OCBOEHUS
OOy4aroUIMMHUCs ~ NpPOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPEIMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI  CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIONIUMUCS POCCUUCKON
FPaXJAHCKOM HMIAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPEICIICHHIO, HAJTMYHEe MOTHBAIIMN K OOYUYCHHIO OMOJIOTHH, [IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSXKICHWA JUYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAaUIIMA  pa3BUTHUS  OMOJIOTMYECKOTO  3HAHHUS, TOTOBHOCTh
1 CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAMH, TPUCYITUMHU CHCTEME OHOJOTHMYECKOrO OOpa30BaHMS,
HaJU4Yue SKOJOTHUYECKOTO ITPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHTh II€TH U CTPOHUTH
JKU3HCHHBIC IJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHONM U  BOCIUTATEJBHOM JIESITEIBHOCTH B  COOTBETCTBUHU
C TPaAULIMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSIMH, TPUHATHIMH B OOIIECTBE IpaBUJIaMH W HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyJa U CTAPUIEMY ITOKOJICHUIO, B3aMMHOIO
yBaXXEHUs, OEpPEKHOro OTHOWICHHS K KYJbTYPHOMY HACICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon Pepepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHUS Y4eOHOro mnpeaMera «buonorus» J0KHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3WIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUMCKOro OOIleCTBa, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUN BOCIUTATEILHOU
JIEATEIIbHOCTH, B TOM YHCJIC B UaCTH:

1) rpamaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXJAAHCKOW TMO3UIIMKM OO0YYalolIerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y MIPaBONOPSIIKA;

18



Denepanbhast pabodas nporpamma | buosmorust. 10—11 kmaccst (6a30BbIi yPOBEHB)

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAAHUHM Y4EOHBIX
IPOEKTOB, PEIIEHUU Y4€OHBIX M MMO3HABATENbHBIX 33/a4, BHIIOJIHEHUN OMOJIOIMYECKUX
DKCIEPUMEHTOB;

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

YMEHHE YYUTHIBaTh B CBOMX JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJCH C pa3HbIMH YOEKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUSI Y4EOHBIX,
MTO3HABATEIBHBIX U UCCIEIOBATEIIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPHU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCTIUTAHUA:

c(OPMUPOBAHHOCTh POCCHICKON Tpa)KTaHCKOH HICHTUYHOCTH, MaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoii, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW S3BIK W KYyJIbTYpYy, HpPOILIOE W HACTOSIIEe
MHOT'OHAIIMOHANBHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPHPOJHOMY HACIEIUI0 W TaMSATHUKAM MPUPOIHI,
nocTuKeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYAE;

CHOCOOHOCTh OILIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAaHOBJICHHWE M PAa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HAUYCHHs] OMOJIOTUM B TIO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU
YEJIOBeKa M COBPEMEHHOT'0 O0IIIECTBA,

uaeiiHasg YyOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3amure OteyecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIa/ia B TOCTPOCHUE YCTOMYHMBOIO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHSATUS LEHHOCTEW CEMEWHOUN >KM3HU B COOTBETCTBHM C TPAAULHUSIMU
HaponoB Poccuy;

4) 3CTeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOEC OTHOIIEHWE K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHHUE YMOIMOHATIHFHOTO BO3ICHCTBHS )KHBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPRKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISIThH
KadecTBa TBOPUYECKOMN JTMIHOCTH;
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S) ¢pusuyeckoro BocnUTaHUsl, (POpPpMHPOBAHUS KYJBTYPbl 310POBbSI H
IMOLMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alus 3I0pOBOro M 0e30macHoro odpasa >KU3HU (310pOBOE
NUTaHUE, COOJIIOJIEHUE TMTMEHWYECKUX NpaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHI U OT/AbIXA, peryssipHas (pu3nuecKasi akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY M MCUXUYECKOMY
3J10POBBIO;

NOHMMaHUE LIEHHOCTH MPaBUJ WHIUBUIYAJIHLHOTO U KOJUIEKTUBHOIO O€30M1acCHOI0
MOBEJICHMS B CUTYaLHUsIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEACTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) TpyA0BOro BOCIIUTAHMSA:

TOTOBHOCTH K TPYZlY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10TI00HE;

TOTOBHOCTb K AaKTHUBHOM JEITCIbHOCTH TEXHOJOTMYECKOM MW  COIHAIILHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSTH TaKyI0 ACSTEIbHOCTE;

WHTEpeC K pa3au4HbM cdepaMm NpodhecCUOHATLHON JeATeIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oymyiield mpodecCuu M peaar30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHbI;

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

7) 3K0JOrn4ecKoro BOCIUTAHMS

AKOJIOTHYECKHU IEJIECO00pa3HOE OTHOIIEHHWE K TPHUPOJIC KaK HMCTOYHHKY >KU3HHU
Ha 3emiie, OCHOBE €€ CyIl€CTBOBAHHSI;

MOBBIIIICHUE  YPOBHS  DKOJIOTUYECKOW  KYJBTYphl: MPUOOpETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX MOCJEACTBUHM IS OKPYXKarOUIEH
Cpebl;

OCO3HAaHHUE TJIOOAIBHOTO XapakTepa OHKOJOTUYECKUX TMpodJieM M IyTel ux
pelLICHUS;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU U3YUECHUU OHOJIOTMH 3HAHUS U
YMEHUS MPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIb30BAHUEM
(coOmroieHre TPaBWII TOBENCHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHCHUE
paBHOBECHS B AKOCUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEI OKPYXAIOUIEW NPUPOTHOU
cpelie, yMEHHE MPOTHO3UPOBATh HEONIArONpPHUATHBIC 3KOJIOTHYECKUE IOCISACTBUS
MPEANPUHUMAEMBIX JIEMCTBUN U TIPEIOTBPAlIaTh UX;

HAINYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPHI,
OMbITa JEATEIBHOCTA 3KOJOTMYECKOW HAINPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIbHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOI O MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKU U OOILIECTBEHHOW IPAKTHKH, OCHOBAaHHOI'O Ha JHAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEpIIECHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpeJlCTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U TTO3HAHUSI MUDA;

NOHMMaHUE crieuuPrKr OMOJIOTUH KaK HayKu, OCO3HAHUS €€ posiu B (POPMUPOBAHUHU
pallMOHATILHOTO  HAaYYHOI'O  MBIIUICHHS, CO3JaHMM IEJIOCTHOTO IPE/ICTaBICHUS
00 OKpyKalollleM MUpE KaKk O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHMH Npo0JieM COXpaHEHHs] MPUPOIHOTO
paBHOBECHS;

yOeKIEHHOCT B 3HAUUMOCTH OHMOJOTHMH Ui COBPEMEHHOM IUBUIM3AIINH:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3JAHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIlIaTh PECYPCHbIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEUECTBA,
IOUCKAa MyTeH BbIXOAA M3 TIJIO0AJBHBIX 3KOJOIMYECKHX IpoOJeM U obOecredeHUs
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMONOTMYECKUX 3HAHWWA B LIENSAX MOBBILICHUS
oOlIel KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHOM TIpPaMOTHOCTH  OOy4aroumxcs, (QOpMUPYEMOM TMpH H3Yy4YEHUU
OMOJI0THH;

INOHMMAaHUE CYIIHOCTH METO/IOB [I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCHOJb30BaTh MOTYy4aeMble 3HAHUS ISl aHAlIM3a U OOBSICHEHUS SIBJICHUI
OKpY)XaloIIero MHpa U MPOUCXOJUIMX B HEM U3MEHEHWH, YyMEHue JelaTh
O0OCHOBAaHHbBIE 3AKJIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIeJIbIO TIOJYYEHUsI TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOTMYECKUE 3HAHUS AJIs pEILICHUs
npobJieM B peajibHBIX )KU3HEHHBIX CUTYaIUsX;

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

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUM MO OMOJIOTMH B COOTBETCTBUHU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yNbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYWMble JUII  (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYJAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE TMOHSATHSA, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIICIHU(PUKY METOJIOB MIO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTEMa, HAyIHBIN
dakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHHE,
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HaO0JI0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

(Tmo3HaBaTENIbHEIE, KOMMYHHKATUBHBIE, pEryJISATUBHEIE), o0ecrneyrBarome
dbopmupoBanue (YHKIIMOHAIHPHOM TI'pPaMOTHOCTH M COIMAJIBLHOM  KOMIICTCHIIUU
oOy4arommxcs, CIIOCOOHOCTD 00 yJaromuxcs HCMOJIb30BaTh OCBOCHHBIC

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

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATHh U AKTYaJIUM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh NPU OCBOCHUHU 3HAHUUM MPUEMBI JOIMUYECKOI0 MBIIUICHUS (aHAIM3a,
CHHTE3a, CPaBHEHUS, KJIacCU(pUKAIIH, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTUIECKUX
HNOHATUN (BBLAENATh UX XapaKTEpHblE€ NPU3HAKU, YCTAHABIUBATh CBS3U C JPYTHMHU
MOHSATUSIMU);

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

UCMOJIb30BaTh OMOJOTMUECKHE OHATUS 11 O0BSICHEHUSI (DAKTOB U ABJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHBHBIC, N€TyKTUBHbIE, [0 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPDHOCTM M NIPOTUBOPEUYHS B pPacCMaTpPUBAEMBIX SIBJICHMSX,
(OopMyIMpPOBaTH BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEIACTBA IS IPEACTABICHHUS CYIECTBEHHBIX
CBSI3€ U OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
Pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pELIEHUS NpoOJeMbl € Y4YETOM aHallu3a HMMEKUIUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€ TEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATh padOTy B YCIOBHSX PEaJbHOI0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIJICHUE IIPU PEILICHUU )KMU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh HaBBIKAMU Y4€OHO-HCCIIEOBATEIbCKON W MPOEKTHON JESATEIbHOCTH,
HaBbIKAMU Pa3peIIeHUs MPoOJieM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
[IOUCKY METOAOB PELICHUsS NPAKTUYECKUX 3a1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B
TO3HAHUS,

VCIIOJIB30BaTh PA3JIMYHbIE BUMBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €r0
UHTEpIPETAIlMU, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCIIC
MIPY CO3/IAaHNUN YU4E€OHBIX U COIMAIbHBIX MPOCKTOB,;

dbopMHUpPOBaTh HAYYHBIM THI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;
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CTaBUTH B (HOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON ICITCILHOCTH
1 KU3HEHHBIX CUTYaIUsIX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBS3U U aKTYaJIU3UPOBATh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y e€ perleHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBAa CBOMX YTBEPKICHUM,
3a71aBaTh MapamMeTpbl U KPUTEPHUH PEIICHMUS;

aQHAM3UPOBATH TIOJYYEHHBIE B XOJE PEIICHUS 3a/Jaud pPe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MMPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHANIPABICHHBIN MTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCcCHOHATBHYIO CPENy;

yMETh TEPEHOCHTHh 3HAHUS B I[IO3HABATEIHHYI0 M MPAKTHYECKYI0 O0JacTH
KU3HEACATCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC MJICH, ITPE/JIaraTh OPUTHHAILHBIC TIOJIXO/IbI H PEIICHUS, CTABUTH
pOOJIEMBI U 33J1a4H, JIOMyCKAIOIINE albTCPHATHBHBIC PCIIICHHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
nocoOus, HayYHO-TIOMYJISIPHOM TUTepaType, OMOIOTHIECKIX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpOBaTh HHEGOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpECTaBICHUS, KpUTHICCKU OIICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aPOCHl U IPUMEHSTh PA3JIMYHBIE METOBI TPU MOUCKE U 0TOOpE
Ounosornueckoit nHpopmMalum, HEOOXOIMMOM /IS BBIMTOJTHEHNS YUCOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O WCITOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BbIOUpATh ONTUMAIbHYIO (DOPMY MpPEICTABIECHUSI OMOJIOTHYECKOM
uHpopManuu (cXeMbl, rpapuKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOE€);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEICTBA NpH paboTe ¢ OMOIOTHIECKOM
uH(poOpMaIMel: TPUMEHITh XUMHYECKHE, (PU3NYEeCKHe W MaTeMAaTHYeCKUE 3HAKU W
CUMBOJIBI, OpMYITbl, aO0OpeBUATypy, HOMEHKIIATYPY, UCTIOJIB30BaTh U MPe0oOpa30BhIBAThH
3HAaKOBO-CHUMBOJIMUYECKHUE CPEICTBA HATJISTHOCTH;

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

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINHN BO BCCX C(bean JKU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAQJIOre WM JUCKYCCHUM IO CYIIECTBY OOCYXKJIaeMoll TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXJICHUA OTHOCHTCIILHO BBITIOJIHCHUA HpeI[HaFaeMOﬁ 3aJa4du,
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YUUTBHIBATh MHTEPECHI U COTVIACOBAHHOCTH MO3ZUIMN JPYIMX YYACTHUKOB JMAJIOTa WA
JUCKYCCHH);

pacnio3HaBaTh  HEBepOaJIbHBIE CpEACTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYyallMi, YMETh
CMATYATh KOH(IMKTHI U BECTH ITEPETOBOPHI;

BJIAQJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJCHCTBUS, TOHUMATH
HaAMEpPEHUsl IPYTUX JIO/CH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECEIHUKY U
B KOPPEKTHOM popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUIHO U3JaraTh CBOIO TOUKY 3PSHHUSI C HCTIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHas 1eITeIbHOCTb:

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ WHANBHIyaIbHOI PabOoThI
IpU pereHuu OUOIOrnYecKoil mpoOIemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIOBBIX (POpM B3aUMOCHCTBUS NP pelIeHUH Y4eOHOH 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHM ¢ y4ETOM OOIINX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJJ0r0 WieHa KOJJIEKTUBA,;

MPUHUMATD 1IETTH COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh M KOOPAHMHUPOBATD
JeHCTBUSI 1O €€ TOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUMN, paclpeeNaTh PoJd C y4ETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaThl COBMECTHOI pabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJA/Ja M KAXKIOTO y4aCTHHKAa KOMAaHIbI B OOIIHIA
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE  TPOEKTHI, OIEHUBaTh WM C TO3WIUU  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

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

PerynsitTuBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NIJISl BBISBICHUS MPOOJEM M UX pEHICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

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

CaMOCTOSITEJIbHO  OCYIIECTBIIATh TMO3HABATEIIbHYIO JIESTEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (OPMYJIHUPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEHICHUs MPOOJIeMbl ¢ Y4ETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacmmpsATh paMKHi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHUE;
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OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBIICHUIO IIMPOKON APYAUIIMU B Pa3HBIX
00JacTsIX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOM OOPa30BATENBHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JIEATECIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAa/IETh HaBBbIKAMM TMO3HABATEIbHOW peJIeKCHUM KaK OCO3HAHHUs COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMW, MCIOJIb30BAThH
npuéMbl pedIeKCHH JIJIsl OLEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB IE€ATEIbHOCTH.

IlpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPH aHAIN3€E PE3YIbTaTOB JIEATeIbHOCTH;
pU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU JPYTrOro YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTtHbie pe3ynbTaThl ocBoeHUs nporpaMmmbl COO mno Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT cnenuduueckue s ydyebHoro mpeamera «buonmorus» Hay4dHble
3HAHWS, YMEHUS U  CIOCOOBI  JCHCTBMIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30BaHUIO 3HAHWMA, BUIBI ACSITEILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TaKke B peabHBIX
KU3HEHHBIX CHUTYyallMsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEJCTABICHBI M0 TOAAM O0yUYEeHHUS.

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

c(hopMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHH B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OWOJOTMH, (PYHKUMOHAIBHOM TIPaMOTHOCTHM YEJOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJACP)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHATHH: JKHU3Hb,
KJIETKa, OpraHu3M, MeTadomm3M (0OMEH BEIIECTB U MPEBpaIleHue dYHEPTHH ), TOMEOCTa3
(camoperymsiius), ypoBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCITPOM3BEICHHUE
(perpoayKIus), HacIeACTBEHHOCTh, M3AMEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE WU3jaratb  OWOJOTHMYECKME Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IEHTPAJIbHAs JIorMa MOJEKYJSIpHON Owosoruu), 3akousl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydenus (0 LEHTpax MHOT000pa3us U MPOUCXOXKICHUS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTh TpaHUIbI UX NPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BJAJE€Th METOJaMH HAy4YHOTO I[I03HAHUS B OWOJOTHH: HAOIIOJACHHUE
U ONHCAHHUE >KHUBBIX CHCTEM, MPOLECCOB W SBJIECHUM, OpraHu3alus MU IPOBEACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEAYeMbIMU BEJIMYMHAMHU, OOBSICHCHHE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHUM, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHUU MOJYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIC TMPU3HAKKM BHPYCOB, KIJIETOK IPOKAPUOT
U OYKapuoOT, OJHOKIETOYHBIX W MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
mporieccoB: OoOMeHa BEIIECTB W NPEBpAIlCHHs] SHEPruu B KIETKe, (PoTocuHTE3a,
IJIACTUYECKOT O U YHEPreTUYECKOro obmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIMUBHAYAJILHOI'O Ppa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSITh TOJYYCHHBbIE 3HAHUS M1 OOBIACHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUH, JIJISl IPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 0OecTieueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbS OKPYKAIOIUX JIOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXalolleld MPUPOAHOU cpeje,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJIB30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUI JUIsl pallMOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE F'€HETUYECKHUE 33a4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBaHUE, CIEIMJIEHHOE HAacleA0BaHNUE, COCTABJIATh CXEMbl MOHOTHOPUAHOIO
CKpEIMBaHUS AJis MPEACKA3aHUs HACIeJOBAaHUS MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOJHATH JaOOpaTOPHBIE U TIPAKTUYECKUE PadOTHI, COOIIOATh MpaBUiia
pu padboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BAaHUEM;

YyMEHHUE  KPUTUYECKH  OLICHUBATh U  WHTEPIPETUPOBATH  HHQPOpPMAIIHIO
OMOJIOTMYECKOr0 COAEPKAHMSI, BKIIOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAacCOBOW HMH(OpPMALMM, HAYyYHO-TIOMYJSIPHBIE MaTepHalbl),
TUYECKHME aCMEKThl COBPEMEHHBIX HCCIEHOBAHMM B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOTMYEeCKYI0 MH(OPMAIIMIO W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN anmnapaT OMOJOTUH.

[IpenMeTHBIE  pe3ynbTaThl  OCBOGHHUA  ydyeOHoro mnpeamera  «buosorus»
B 11 KJ1acce HOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHU COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa U HAy4yHOTO MHUPOBO33PEHHMS, O BKJIA/J€ POCCUUCKUX U 3apPYOEKHBIX YUEHDIX-
OMOJIOrOB B  pa3BUTHE OWOJOrMH, (PYHKIUMOHAILHONH TIpPaMOTHOCTH YeJIOBEKa
JUISl peLIEHUs )KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSITHH: BH]I,
NOMYJISAIMs, TEHO(POHI, DSBOJIONUSA, JBIKYIIUE CHIbI ((PaKkTOpbl) HBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOJYIIEHTHI, KOHCYMEHTBI, PEIYIICHThI, LIETIH MUTAHUS, DKOJIOTUYeCcKas
nvpamMuia, OUoreoieHos, onocdepa;

yMEHUE W3laratb Ouoiiornyeckue Teopuu (dBomrormonHas teopust Y. JlapBuHa,
CHHTETUYECKAsi TEOpHUsl DBONIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bapa, yepenoBaHusl TJIaBHBIX HAMNpPaBICHUN MW IMYTEW HSBOJIIOLUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensrb rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJE€Th METOJAAMHM HAYYHOTO TMO3HAHWS B OWOJOTHU: HAOIIOJEHUE
U OIMCAaHUE JKUBBIX CHUCTEM, IMPOLECCOB M SBJICHWN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIYy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pPE3YJbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE J€NaTh BBIBOJIBI
Ha OCHOBAHMH TOJIYYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIJICSTh CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIICACTBEHHON M3MEHYMBOCTHU, ECTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEUCTBUS SKOJIOIMUECKUX
(GakTOpOB Ha OpraHM3Mbl, TMEPEHOCAa BEHIECTB W IOTOKA JHEPrMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHUI B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELLIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTH TIONYYCHHBIC 3HAHUSA I OOBSICHEHUS OWOJOTHYECCKUX
TIPOIIECCOB M SBJICHUH, JJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IIEJIBbI0 00ecTieueHu st 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbS OKPY)KAIOIIHNX JIFOACH,
COOMIOACHUS HOPM TPAMOTHOTO TIOBEACHHUS B OKpYXKaIOIIEeW MpUPOTHON cpee,
MOHUMAaHKE HeOOXOJUMOCTHU HCIOIB30BAHUS JOCTUKEHUI COBPEMEHHON OMONIOTHU AJIst
paLMOHAIILHOT O IPUPOOTIOIb30BAHMS,

YMEHHE peliaTh »3JIEMEHTapHbIE OWOJOTHYECKHE 3aJauyM, COCTaBIATh CXEMBbI
MepeHoca BEUIECTB U YHEPTUU B IKOCUCTEeMax (LEMU MUTaHu);

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE  KPUTHYECKH  OIEHHMBATh W  HMHTEPIPETHUPOBATH  MHGOPMAILIHUIO
OMOJIOTHYECKOTO COJCPIKAHMSI, BKIIOYAIONIYIO MCEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM WH(OpMAaIMM, HAayYHO-MOIYJSIPHBIE MarepHuabl),
paccMaTpHuBaTh TII00aTbHBIC SKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbBIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKHUX HCTOYHHKOB, TPAMOTHO HCIIONIH30BATh
MOHATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haumenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath cogepxanne TEpMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMHU U MIOHSTHUN: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHu, Hay4JHas KapTHHA MUpa, HAyYHBIH METOZ,
bumocodueii, peurueii, STUKOM, THIOTE34, TCOPHs, MCTOIBI
5CTETHKOM U rpaBoM. Ponb 6uosoruu HCCICOBAHUA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI Mupa. Cucrema OMOIOTrMYECKUX :ETIEEEEZHHHE;H;:}?;H;[IG?; ?{;I?;}ITB
Hayi. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUECHUS.
lopmpemupi: 4. lapsun, I'. Mennens, Ha3eiBaTh BaKHENIINE OTPACIH
H. K. Konenos, [Uk. Yorcon u @. KpuK. | Gyonornuecknx snanumit n 3azaum,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosime nepes Guonorueit XXI B.
YKUBOU MPUPOJIBI»

1.2 | Meroapl no3HaHUs 1 Mertozasl mo3HaHUS JKUBOU IPUPOBI PackpeiBaTh conep:kaHue TEPMUHOB U

YKABOU IIPUPOABI

(HabmroieHue, YKCIIEPUMEHT, OMUCaHHe,
U3MepeHune, Kiaccupukanus,
MOJIEJIMPOBAHME, CTATUCTUYECKAS
00paboTKa JaHHBIX).

Hemoncmpayuu:

TOHSATUI: HAYYHBI METOJ, METOIbI
HCCJICTOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJIbI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHUE, U3MEPEHUE,
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Tabauywl u cxemwvl: «MeETOIBI MO3HAHUS
YKUBOU MPUPOJIBI».

Jlabopamopusie u npakmuueckue
pabomui:

[TpakTnueckas padora Ne 1.
«/cnonp30BaHKe pa3IMIHBIX METOIOB
IPU U3Y4E€HUHU OUOJIOTMYECKUX
0OBEKTOBY

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

Hroro yacoB no treme

2

Tema 2. 7/KuBble CHCTEMbI H X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YCHUE

1

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

OT HEOPraHU4YECKOW PUPOJIBI.
CgoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anui OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BU0BOM,
HKOCUCTEMHBIN (OMO-TeOIICHOTHYECKHHN),
OrochepHBI.

Hayxkwu, uzydaroniye OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3ALNU.
Jemoncmpayuu:

Tabnuywvl u cxemvl: «OCHOBHBIE
MIPU3HAKU JKU3HWY, «Y POBHU

PackpriBaTh conepikaHne TEPMUHOB U
MOHSATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
OoOMeH BEIIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IPpaKUMOCTb,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHm3aIuy Xu3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHM3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YTOPSA0YCHHOCTD,
caMoOperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOMCTBA
’KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, Pa3ApaKUMOCTh, JBHKCHHE,
roMeocTas, PoCT U Pa3BUTHE,
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OpraHu3aIuy >KUBOU PUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIONINS (MIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IPUMEPHI OHOCHCTEM
pa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSIBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
O0OMEH BEIIECTB U MPEBPALLEHUE
DHEPTUHU, CAMOBOCIIPOM3BE/ICHHE,
CaMOpETYJISIINSA, Pa3BUTHE.
Cobummonats mpaBuiia OEpesKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB mo treme

1

Tema 3. XumMuueckuii COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUMHUYECKHUNA COCTaB
KkieTku. Boma n
MUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHYECKUE IIICMEHTHI:
MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTBIL.
Bona n MuHepanbHbIE BELIECTBA.
DYHKIIUU BOJBI 1 MUHEPAIbHBIX
BellleCTB B KieTke. [lonnepxxanue
OCMOTHYECKOT0 OaJiaHca.
Hemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUYCECKHUX DJIEMECHTOB B HE)KHBOU
npupone», «Pacnpenenenne XuMmu4eCKux

PackpeIBaTh conmepikaHue TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUTIOJNb, BOJOPOIHBIC CBS3H;
ruapoduIbHBIC U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMHIECKHE IEMEHTHI
10 TPyIIaM B 3aBUCHMOCTH
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DJIEMEHTOB B KMBOM MPUPOJIEN.
Tabnuywl u cxemor.: «Ilepuoamaeckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHrE MOJIEKYJIbI BOJBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpPpU30BaATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsBISATE CBSI3B MCIKOY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XHMHUYCCKOI'O
COCAUHCHUA U €TI0 (1)YHKLII/I$[MI/I B KIJICTKEC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHe OEIKOB. PackpbiBaTh coliepKaHUE TEPMUHOB U
CTpoeHue OeaKoB AMUHOKHUCIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JIKH, NOJIUMEPBI, MOHOMEDBI,
He3ameHumble U 3aMEHMMBbIE aAMUHOKMCJIOTBI, IENTUHAS CBA3b,
AMUHOKHCIIOTbI. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
COCTaB. YPOBHHU CTPYKTYpPBbI OEIKOBOIA XapakTepu3oBaTh OEIKHU KaK KJIacc
MOJIEKYJIbI (MIEpBUYHAsA, BTOPUYHAS, OpPraHUYECKUX COCTMHECHUIA;
TPETHYHAs U YETBEPTUYHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUUYECKUE CBOMCTBA OEJIKOB. (rnoOyinsipHble U pUOpUILISIpHBIE OETIKH ),
buonornueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapaKTEPU30BATh
emoncmpayuu: (GyHKIIMN OEIKOB
Tabnuywvt u cxemol: «CTpoeHne
MOJICKYJIBI OCIIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epmeHTHI — depmMeHTH — OMOIOTUYECKUE PackpeiBaTh conepxaHne TEPMHUHOB U
Oouonorunyeckue KaTajau3aTopsbl. HNOHATUMN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl Crpoenue GpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieU(PUUHOCTb,

cyOcTpaTHas Crieru@UIHOCTD.
KodepmenTsl. BuramuHsI.
Otnmuunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

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

VYka3pIBaTh OTINYHUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaIn3aTOPOB.
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Hemoncmpayuu:

Tabnauywvl u cxemsvi: «CTpoeHUe
dbepmeHTay.

Obopyoosarue: 000pyT0BaHUE
JUJIS1 IPOBECHUSI HAOTIOICHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJTUTUICCKON aKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3hI
WJIM KaTaJiasbl)»

OOBCHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B IIPOMBILIUIEHHOCTH, B MEIULIUHE,

B IIOBCEJHEBHOM JKM3HU YEJIOBEKA

3.4

VrneBonasl. JInmmmael

YTIIeBoaBI: MOHOCaXapHU bl (TITFOKO3a,
pub03a u Je30KCuprdo3a), Aucaxapu/ibl
(caxapo3a, JJakTO3a) U MoJIMcaxapu/ bl
(kpaxmaJ, TJIMKOTEH, LEJIII0I03a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIMLEPUIBI,

dboch oMUl CTEPOUIBI.
[M'aapodunbHO-TUAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUMA JTUTUIOB.
CpaBHeHUE yrieBoAoB, OEIKOB U
JUIHUAOB KaK UCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabnuyvt u cxemol: «YTICBOIBI,
«JIummaen.

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
JUcaxapyuabl, TOJMCcaxXapuabl, TIIFOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0NI03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JUNUBL, TPUTIIMLIEPUABI (KUPBI, Macia),
dhochoaunuabl, CTEPOU/IbI.
XapakTepu30BaTh YIiaeBOAbI, JIUITHIbI
KaK KJIacC OpraHMYEeCKUX COCTUHEHUHN.
KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
YIJIEBOAOB U JIMIHUIOB.

Cxemarnuecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIUITHIOB
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JUUISl TPOBEICHUST HAOJIIO/ICHU,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneuHoBsie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHrne TEPMHUHOB H
KUCIOTHL. ATD Hykneotuasl — MOHOMEDBI MOHSATHUH: I€30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyraknuu JJHK. Ctpoenune u dyHakumm kuciora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. [OJIUHYKJIEOTUAHAS LEIIb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTApHOCTb,
Ilopmpempoi: JIx. Yorcon, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJACTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanronnas, TpaHCIOpTHas,
«Hyxknennosble kucnotsr; JJHK», pubocomanbHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapaKTepU3UpOBaTh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHCJIOTBl KaK XUMUYECKHE COETUHEHUS U
MHUKPOIIpENapaThl HOCHTEJIN HACJIEICTBEHHON
uHpopmaruu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKY1 HyKJIenHOBbIX KucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarbh CTPOCHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u Meroasl [{uTostornus — HayKa O KJIETKE. PackpeiBaTh conep:kaHue TEPMUHOB U

U3Y4YECHUS KIIETKH.
Kinerounas teopus

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

ITOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBATh COJECPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.
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Metoasl u3ydeHus: KJIETKH.
Jemoncmpayuu:

Tlopmpemui:

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

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIPEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepUaIbHBIX KIIETOK;
pPUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, TMOJY4YE€HHBIE C ITOMOIIbIO
CBETOBOT'O U JIEKTPOHHOI'0 MHKPOCKOMA

[lepeuncnaTe 1 XapaKTepu30BaTh
OCHOBHBIE METO]Ibl U3yUEHUS KIIETKU:
(TpUroTOBIIEHUE CPE3OB,

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

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1einocTHas )KuBasi CUCTEMa.
OO1Me NpU3HAKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosekynsl JJHK
KaK FT€HETUYECKUI armapar, cucteMma
cuHTe3a Oenka. TUIbl KIeToK:
YKapUOTUYECKAs U MPOKAPUOTHYECKASL.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUECKON KIIETKHU.

Knerounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOH KIieTKU. OCHOBHbBIE
OTJIMYHS PACTUTENLHOM, >KUBOTHOM U
rpubHOI KieTku. [loBepXxHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHKC, UX (PYHKIIUH.
[InazmaTnyeckas MeMOpaHa, ee CBOMCTBa

U QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MTOHATHUH: KJIETKU (dyKapruoTHUIeCKas,
MPOKApUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (1ia3manieMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIMI,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOILIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOM]I.

CpaBHHMBATh MEXAY COOO0M
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOEHHUHU KIIETOK OaKTepui,
KUBOTHBIX, PACTCHHI B TPHOOB
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Hemoncmpayuu:

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

T. [lIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabnuywvl u cxemvi: «CTpoeHue
IYKApUOTHUYECKON KJIeTKNY, «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKHU

[{uTonnazma u €€ OpraHOUIBbL.
OnHomeMOpaHHbIE OPTraHOUIbI KJIETKHU:
OIIC, anmapar ['oib1Ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOUIbI KIIETKU:
MUTOXOHJIPUH, TIACTU/IBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP,
LEHTPUOJIU, PECHUUKH, KTYTUKH.
ODYHKIMU OPraHOMAOB KIIETKHU.
BxuroueHnwust.

S npo — perynsTOpHBIN LEHTP KIETKH.
CrpoeHnue sanpa: siaepHas 000J04Ka,
KapuoIyia3mMa, XpOMaTHH, SIPBIIIKO.

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIIJIa3Ma, OpTraHOM/IbI,
sHjoa3mMarudeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, S]IpO, s/IepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOTIpernaparax;
KJIAaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomel. TpaHCIIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabnauywvl u cxemsvi: «CTpoeHue
AYKapUOTHYECKON KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKI,
«CTpoeHHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomur:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUSI KIJIETOK PACTEHUM, J)KUBOTHBIX U
OaKTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIpENapaTax U UX OMUCAHHE

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

[lepedncnsaTh ¥ OMUCHIBATH KOMIIOHCHTHI
a5pa 1 X pyHKINH;

CxemMaTU4HO U300pakaTh CTPOCHUE
PACTUTENBHON U JKUBOTHOMU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIJIETKE

Htoro 4yacoB no teme 8

Tema 4. ’KusHeaesiTe1bHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BemIecTB, UM METa00IU3M. PackpeiBarh copepxanue TEpMUHOB U
[Inactuueckuit Accumunanus (TU1acTU4ECKUii 0OMeH) MOHSITUI: OOMEH BEILECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTHUEeCKU MpeBpaILlEHUE SHEPTUU (META0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO aCCUMWJISILUS, TIJIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUSI BEUIECTBA U YHEPTUU

B MMOHMMaHUU MeTabonu3ma. Turbl
oOMeEHa BEeIECTB: aBTOTPO(PHBIN U
rerepoTpodusiii. Pons hepmenToB

B OOMEHE BEIIECTB U MPEBPaALIEHUN
sHEpruu B kierke. DOTOCHUHTE3.
CaertoBas 1 TeMHOBasl (a3bl
¢dorocunresa. Peakiuu gporocunresa.
O dexTrBHOCTH HOTOCHHTESA.
3HayeHre POTOCUHTE3a JJIsl )KU3HU
Ha 3emiie. BimsiHue yciioBuil cpebl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pPacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
JUIS KM3HU Ha 3eMIIe.
Jemoncmpayuu:

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

JTUCCUMWISIIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocuHTE3, POTOIM3,
dhochopunupoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIIECCHI,
MPOTEKAIOIIHNE B CBETOBOW U TEMHOBOU
dbaze.

BbISBISATE NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEK]1y MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPODOUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTBRA,
KOHEUYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKIIMN CBETOBOM U
TEMHOBOM (a3bl (OTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OnennBaTh 3Ha4eHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEpPreTuYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Paciiernyienye BEIIeCTB, BBIJCICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
I'mikonus. bpoxkenueun ero BUbl.

PackpbiBaTh conepkaHre TEPMUHOB U
MOHATUI: SGHEPreTHUECKUIT OOMEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJIOTHYECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunmrpoBanue. DPHEKTUBHOCTH
AHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauyst u cxemol: « TUIIBIIATAHUSY,
«Metabonuszm», « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUii 0OOMEH»

TUCCUMUJIISIUSA, (PEPMEHT.
XapakTepnu3oBaTh OOMEH BEIIECTB U
MpeBpaIleHue YHEPruu (METabOoIN3M)
KaK OJTHO UX CBOMCTB KHUBOTO.
[lepeuyucnsate 0coOOEHHOCTH
MJIACTUYECKOT0 M YHEPreTUYECKOT0
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXAY HUMH.

Paznmuuate TUBl 0OMEHa BEECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTPOHBIA.

OnuchIBaTh 3TaIbl YHEPreTUYECKOrO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUy TITUKOJIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHUS;
BBISBJISITH PUIMHHO-CJICICTBEHHBIC
CBSI3M MEX]y TJIMKOJIM30M, KJIETOYHBIM
JbIXaHUEM U CUHTE30M MOJIeKYyI1 ATO.
CpaBauBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOTHOTO U KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peaknnu MaTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JJTHK.
Peanmm3anus reneTnyeckon
uH(dOpMaIK B KIETKE.

PackpeiBaths copepkaHue TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MATPUYHBINA CUHTE3, TPAHCKPUMIHS,
TPAHCIALMUA, KOJIOH, aHTUKOJIOH,

38



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

I'eneTHueckuii KOo4 M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsius — 6rocunTes Oenka.
Otanel TpaHciauu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OmocuHTe3e Oelnka.

Jemoncmpayuu:

Ilopmpemuor: H.K. Konb1oB.

Tabnauywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u QyHKIHOHUPOBAHKUE T'€HAY,
«Cunres Oenkay, «Permmmukamus JJHKy,
«['eHeTHUECKU KOI».

ObopyoosaHue: MOJICTU- aANITUTUKAIIUH
«Y nBoenue JIHK u Tpanckpunums,
«buocunTEe3 OCIKAY

pubocoMa, IIeHTpaJIbHAs 0TMa,
MOJIEKYJIsipHasi OMOJIOTUsl.

OnpenensaTe CBOMCTBA TEHETHYECKOTO
Koza (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATBHOCTb,
HEIEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aluu
HacJIeICTBEHHON NH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounsie
(GOpMBI KU3HU —
BUPYCHI

Hexknerounbie ¢oOpMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UanoBckuii). OcobeHHOCTH
CTPOEHUSI ¥ KU3HEHHOT'O LIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
YKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummynoneduimra

yenoseka (BUY) — BozoyauTens CITNa.

OOpatHast TpaHCKpUIILMS, peBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpoCTpaHEHHs] BUPYCHBIX
3a00J1eBaHUl.

PackpbIBaTh conep)kaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHS, KaIlCU/,
OakTepuodar, BUpyc UMMyHOAehUIINTA
yenoBeka (BUY), oHKkoreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
OCOOCHHOCTH CTPOCHHUS U
KU3ZHENEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUI.
Tabnauywvl u cxemvi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue u
*ku3HeHHbI ki Bupyca CITM/]a,
O0akTepuodara.

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

OO00CHOBBIBaTh U COOJIOATh MEPHI
NpoPUIAKTUKN PacIPOCTPaAHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KUIIICYHbIC, KJICIICBOM JHIIChATUT,
BUY-undexumst)

Hrtoro yacoB no reme

6

Tema 5. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WK )KU3HEHHBIN [TUKJIT
kietku. Marepdaza u MuTo3.
[porneccsl, nporekaroiiye B HHTEpdase.
Pennukanuys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenune xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMTHBIN ¥ TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y UHJYBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleleHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HbBIX CTAIUSIX
MHUTO3a. BHOJIOrHYeCcKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEb KIETKU —
arorTo3.

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

OnuchiBaTh )KU3HEHHBIN ITUKII KJIETKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO IUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHUMBAThH CTaIMA MUTO3A.
Paznuuaths Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabauysl u cxemol: « KIICTOUHBIIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIENb-aNTUIMKAINS «JleTIeHne KIeTKI;
monens J[HK.

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

Jlabopamopusvie u npakmuueckue
pabomuwr:

JlabGoparopnas pabota Noe 3.
«Habmronenue MuTo3a B KIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpernapaTax»

Y PUCYHKAaxX CTaJuU MUTO3A.
PackppiBaTh OMONIOrHYECKUN CMBICIT
MHTO3a

5.2

Dopmpel
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI pa3MHOXKEHUST OPTraHHU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
Y MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHueE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpPTaHW3MOB, €T0 3HAUYCHUE

TS CETIEKITU U,

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS
oT OecrnoJyioro.

Hemoncmpayuu:

PackpsiBaTh comep:kaHle TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KIIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIeTKA, CIEPMATO301/1, 3UT0Ta,
JICJIEHUEe HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, parMeHTanus,
BEreTaTuBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOXKCHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemvr: «POPMBI

PAaSMHOKCHUA OPIraHU3MOB), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y IBETKOBBIX
pacTteHuiy, «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
pa3MHOXEHHE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaYeHue 0ECIIoI0oro U MoJ0BOTO
CIOCO0OB Pa3MHOKCHHS.

Briaensate BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aUMOCBSI3U
Mexy opMaMu U criocobamu
Pa3MHOXKEHHUS, U UX OMOJOTMYECKUM
3HAYCHUEM.

Bragers npuémamMu BEreTaTuBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIJICTKH, CIIEPMATO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

UX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. [Ipomeccsi,
MPOMCXOAAIINE HA CTAIUSIX Meio3a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbICi
Y 3HAaYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKI,
«Meio3y.

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

PackpsiBaTh conepxaHue TEPMUHOB U
MMOHSTHI; MEH03, KOHBIOT AU
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, TaMETBL.

XapakTepu3oBaTh MEM03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; ONUCHIBATh ME03
[0 CTaJWsIM; CPAaBHHBATh CTaJIMU MEil03a
1 MUTO3a.

Paznuuate Ha pucyHKax CcTaauu MeNno3a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a

42



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

5.4 | Obpa3oBanue u ["ameTorenes — mpouecc o0pazoBaHus PackpbiBaTh conepikaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. IIOHATUI: TAMETOT€HE3, CIIEPMATOrEHE3,
KJIETOK. [ToJsioBBIE KENIE3bl: CECMEHHUKH U OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnuogoTBopeHue anyHukd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
ANUIIEKIIeTKAa) — CIEPMATOreHe3 U raMeToreHe3a y *)UBOTHBIX U €r0 CTaJuu;
ooreHe3. OcoO0EHHOCTH CTPOECHHUS [I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMAaTO30HM10B. IPOLIECC UX Pa3BUTHSL.

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

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoe | OGMOIOTHYECKOE 3HAUCHUE

pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS

y MIIEKOITUTAIOIIMX U YETIOBEKaM.

Obopyoosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MuKporipenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIOIIETOY, «SAMIeKIIeTKa

MJICKOTTUTAIOIIET 0.

Jlabopamopuvie u npakmuueckue

pabomoi:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIIpernapaTax»

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

Pa3BUTHA Y IO3BOHOYHLIX KMBOTHBIX!

Mopyia, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. THUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnusinue cpennl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3BIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pazButue pacreHuil. OHTOreHe3
LIBETKOBOT'O PACTEHU: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuywst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe u HenpsimMoe
pa3BUTHEY, «JIBOWHOE OIIOIOTBOPEHUE
Y LIBETKOBBIX PACTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKU: IKTOJEPMA,
Me30/1epMa, SHTO/IEpMa;
MOCTIMOPHOHAILHOE PA3BUTHE: TIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKpOCTIOpa, MbUTBIIEBOEC
3epHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
rpernapaTax 1 OMHUCHIBAThH MPOIIECCHI,
MPOUCXO/ISIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOJIbI OHTOTEHE3A;
MpsIMOE U HePAMOe (JIMUUHOYHOE)
MOCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U JIPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrHMYECKOE 3HAYEHUE
pa3BUTUS C METAaMOP(HO30M;
OTPHULATEIBHOE BIMSHHUE AJIKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeJI0BEKA.

OnuceIBaTh IPOLIECC 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 conep:kaHlE€ TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronoruu u amMOpruoIorun MOHSTUH: T€H, TECHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYMBOCTHU B CTAHOBJICHUM T€HETUKH. BKiaa XPOMOCOMBI, aJIJIEIbHBIC TeHBI (AJIJIeINN),
POCCUHCKHX U 3apYOEKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE TeHETUKU. MeTo/Ibl FTEHETUKH | IOMUHAHTHBIN MpU3HaK (TeH),
(ruOpuI0IOTTIECKUM, PEIeCCUBHBIN MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUIO0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, UTOT€HETUYECKUH, MOJIEKYIISIPHO-
UCIIOJIb3yeMasi B CXeMax CKpEUIMBaHUN. | FTEHETUYECKUU; IOMUHAHTHBIC U
Jemoncmpayuu: pElLEeCCUBHBIE TPU3HAKU PACTCHUMN U
Tlopmpemwi: I'. Menpnens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKoOB, ITonp30BaThCs TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN 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

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSATUI: MOHOTUOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelIrBaHue, PEeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, TUOPUIOIOTUYECKUM METO,

CKpEIIMBaHUE ruOpUI0B NIEPBOTO MOKoJieHus. [IpaBuio | YucThie JIMHUM, JTOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHA. 3aKkoH PpacCICIiyIiCHHA
ITPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITomHOE M HEMOJIHOE JAOMUHHUPOBAHUC.

(TmosHOE, HEMOJIHOE), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEICHUS
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Hemoncmpayuu:

Iopmpemui: I'. Mennens.

Tabnuywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 IUTOICHETHYECKAas
OCHOB@», «3aKOH paCILIEIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOJIETU-anTuIKau «MOHOTHOPHUITHOE
CKpemnBanue», «Hemomxnoe
JTOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

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

PackpriBaTh coliepkaHue 3aKOHOB
eauHoo0pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILETIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMET.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUsI, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
TEHETUYECKUE 3a7a4u

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEJOBAaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBaHUS AJIs ONpeaeIeHus
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Topmpemuwi: I'. Mennaenb.

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

PackpeiBaths coaepxaHne TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbIThH I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpeiBaTh copepkaHue 3aKOoHa
HE3aBUCUMOI'0 HACJIEJOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMAaTUYECKUN pacueT
C TIOMOUIBIO0 METOJIa IEPEMHOKEHUS
BEPOSATHOCTEN U 3aAIUCH C MTOMOIIBIO
(heHOTUTNTMYECKUX PAJTUKATIOB
pacIIeIUICHUs MPU3HAKOB Y MOTOMKOB
1o ()EHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO

46



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

CKpEIIMBaHUS, OOBACHITH €ro
LIUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TrCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaACJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAaHUE TTPU3HAKOB.
PaGora T. Moprana mo crenjieHHoMy
HacJe0BaHUIO TeHoB. Hapyienue
CLEIUJIEHUS T€HOB B PE3YJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPUsI
HACJIEACTBEHHOCTH.

['eHeTnYECKUE KapTHI.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabauyvl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMonencTBrEe ayIeIbHBIX TE€HOBY.
Obopyoosarue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJla), MUKPOCKOTI,
Moaenb-amumkanus «llepexkpéct
XpOMOCOM.

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas pabota Ne 5. «3yuenue
PE3yIbTaTOB MOHOTHOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

PackpbiBaTh cosepkaHue TEPMUHOB U
ITOHSATHUN: CLEIIJIEHHOE HACJIEI0BaHUE
MIPU3HAKOB, PEKOMOHMHALINS TEHOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

Ha3pIBaTh OCHOBHBIE MTOJOKEHHUS
XpPOMOCOMHOM TEOPUU
HacliecTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana no ciuenjieHHOMy
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUs CUEIUICHUS MEX1Yy T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIIJIEHHOM HACIIEJOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALINN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJIEHUS I'€HOB; pelIaTh FT€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIeI0BaHUE
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y 1p0o30(HIIbI Ha TOTOBBIX
MUKpOIpernapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepxaHrne TEPMHUHOB H
HacnenoBanue OIpeJeJICHUE Moja. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTepOraMeTHbIE OPraHU3MBI. TOMOTaMETHBIN 10JI, TETEPOraMeTHbIN

HacnenoBanne nmpu3HAKOB, CLEIVIEHHBIX | ITOJ, CLEIVIEHHOE C IIOJIOM HACJIEIOBAHUE
C IOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBICHATH LUTOJIOTMYECKUE OCHOBBI
Topmpemwi: I'. Menpgens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICIICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPraHU3MOB.
Tabnuysl u cxemol: «I'eHeTHKa TTOIAY, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0OBAHUS, HACJIEA0BAaHUs IPU3HAKOB, CIIEMIJICHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CII0JI0M. Pemarp
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIEJOBAHUE
CLEIJICHHBIX C ITOJIOM IPU3HAKOB

6.6 | 1I3MeHYHBOCTb. N3meHunBoCTh. BUabl ©U3MEHYMBOCTU: PackpeiBars copepkaHue TEPMUHOB U
Henacnencreennas HEHACJICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHUI: U3MEHYUBOCTb,

U3MEHYMBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

WU3MEHUYMBOCTH. XapaKTEPUCTUKA
MO (PUKAMOHHON N3MEHYHBOCTH.
BapuanunoHHbli paa 1 BapualuoOHHAs
KkpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHBIE
IPU3HAKHU U UX HOpPMa PEAKLIHH.
CpoiicTBaMoau(pUKAITMOHHON
WU3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTb,
MoU(UKAITIOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, NMpPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKU.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH WX
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Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYHMBOCTHY, «MoaundpuKaimoHHast
U3MEHYNBOCTDY.

Jlabopamopusie u npakmuueckue
pabomuwi:

JlabGoparopnas padora Ne 6. «3yuenue
MOAU(DUKAIIMOHHONW U3MEHUYUBOCTH,
MOCTPOCHHE BapUAIMOHHOTO psijia U
BApUALIMOHHOW KPUBON»

OMOJIOTHMYECKHE OCOOCHHOCTH.
[IepeuuncisaTe cBOMCTBA
MOU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTraHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHbIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psifi, BAPUALIMOHHYIO
KPUBYIO, BBIUHCIISTH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niv reHOTUINYECKast
n3MeH4YnBOCTh. KomMOuHaTuBHas
M3MEHYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
V3MEHYUBOCTb.

Knaccuduxarnus myranuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacroTa 1 NpUYUHBI MYTALUN.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICJCTBEHHOW U3MEHYMBOCTHU
H. . BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh Y U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemur: 1. ne ®pus, H. . BaBunos.

Tabauyel u cxemwvl: «MyTalnOHHAS

PackpbiBath copep:kaHue TEPMUHOB U
MOHSTHI: HAaCIeACTBECHHAS
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONAMS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HaCJICJCTBEHHON M3MEHYHMBOCTH

H. 1. BaBuiioBa u 0OBICHSITH €r0
3HAUYCHME IJIsT OMOJIOTHU U CEJICKIIHU.
KnaccuduuupoBarh MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH IPUIUHBI BOZHUKHOBECHHS
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U3MEHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUTBEB M OKpacKa
TeJa); KOMHATHBIC PACTEHUs C MECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopusie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MyTaIHi y IpOo30(HIBI Ha TOTOBBIX
MUKpOIIpernapaTax»

MYTalHH, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaro1ieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIECPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

I'eneTHka yenoBeKa

['eneruka yenoseka. Kapuorumn
YeJIoBEKa.

OCHOBHBIC METO/IbI TCHETHUKH YCIIOBEKA!
TeHEaJOTUYSCKUM, OJIU3HCIOBEIHI,
[IUTOI€HETHYECKHUI, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU U.
CoBpeMeHHOE onpeieieHe TeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

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

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUUECKUE U
reHepaTUBHBIC MYTaIIUH.

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOrMYeCKUil METOl, POJOCIIOBHEIE,
OJIM3HELOBBIN METO/], HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

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

[lepeuncnsaTe 0COOEHHOCTH U3YyUEHUS
TE€HETHKHU YEJIOBEKAa; MPUBOIUTH
MIPUMEPHI HACJIEICTBEHHBIX O0Ie3HEN
YEJIOBEKAa, XapaKTEPU30BaTh METOABI UX
Npo(UIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJIUKO-T€HETHYECKOI 0
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CtBoJioBbIe KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
PO UIAKTUKY U JICYEHUS TEHETUIECKUX
Oone3neit. MeanKo-reHeTuyeckKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKON MeHEeTUKHU

B MIPEJOTBPAILCHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBeKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanme
pe3yc-dakxropay, «I eHeTuka rpymi
KPOBU.

Jlabopamopusie u npakmuuecKue
pabomui:

[TpakTuyeckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIATE U cCpaBHUBATh MEX]y COOOM
JOMWHAHTHBIEC U PELIECCUBHBIE IIPU3HAKU
YEJI0BEKA.

CocCTaBysTh M aHAIM3UPOBATH
POZOCIOBHBIE YEIOBEKA

YeJIOBEKa»
Htoro yacos 1o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHO0JIOT I
7.1 | Cenexuus Kak HayKa 1 Cenexkuus Kak HayKa U MpPOLECC. PackpeiBaTh conep;xaHue TEPMUHOB

U TIporecc

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

Yuyenne H. 1. BaBuiosa o neHrpax
MHOT'000pa3us U IIPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOXKIACHUS TOMAITHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJIEKIUSI, COPT, OPOAA,
IIITAaMM, JIOMECTHKAIUS, WU
OJIOMAIlIHUBAHUE, LIEHTPBI
MHOT000pa3usi U MPOUCXOXKICHHS
KYJIbTYPHBIX paCTCHUU U
YKUBOTHBIX, THOpUIU3AIHS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHHS
KyJIbTYPHBIX pacTeHU», «Iloposs
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSKU TIJI0JI0OB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHHS»

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTPax MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii; pa3anMvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALN.

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

B 00ecIeueHnH PO I0BOILCTBEHHOM
0e30ITaCHOCTH YeJI0BEYESCTBA

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJIEKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras TuHus.
CKkpeluBaHue YUCTHIX JTUHUM.
["'ereposuc, nnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBanue —
ayropuauHr. OtnanéHHas
ruOpuan3anust U e€yCcrexu.

HckycCTBEHHBI MyTareHe3 M MOIy4eHue

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

PackprsiBaTh conepxkaHue TEPMHUHOB U
MOHSATUI: HCKYCCTBEHHBIA OTOOp,
MacCOBBI OTOOP, MHINBUIYaIbHBIN
0TOO0p, PKCTEPhEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIUHUS, TeTEPO3HC,
HEPOJCTBEHHOE CKpPEIUBAHUE,
VCKYCCTBEHHBIM MyTarcHes,
nonumionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WMHAUBUAYAJIBHOTO), BUbI
rubpuan3anun (OJIM3KOPOJICTBEHHON U
OTJQJIEHHOM ), CIOCOOBI TTOJyYEHUS
MOJIUILJIOUIOB.

52




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

pacTeHUN, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. IiBaHOB.
Tabauysl u cxemol: «OTHaTICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. @. NBanoBay, «lloaurionausy.
Obopyoosarue: MyIISKA TIIOOB U
KOPHEIUIOA0B TUKUX (HOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbBIE METOJIBI U
JOCTUKEHUS CEJIEKI[UU PACTEHUU U
YKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHITHUIO,
IJIEMEHHYIO0 Qepmy,
COPTOUCIIBITATEILHBIN Y4aCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus Kak orpacib
pou3BoJIcTBA. ['eHHAsT MHKEHEPHSI.
Otansl co3nanus pekomOuHanTHoM JIHK
U TPAHCTEHHBIX OpraHu3MoB. Kietounas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOIPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOI s, KIIETOYHAs
WHXKEHEPHsI, T€HHAasi MHXXKCHEPU,
KJIOHUPOBAHUE, TPAHCT€HHbIE
opranusmsel, MO (reHeTudecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE  ATUUECKHE HpO6JI€MI)I.

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

Tabauywvt u cxemol: «OOBEKTHI
ounorexnonorumn», «Kiaerounsie
KYJbTYPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE W TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCJIIbCKOI'O XO0351CTBa

W MEIUIIMHEI.
[lepedyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOMIBI U TOCTHIKEHUS
OMOUH>KEHEPHH.

OO6cyX1aTh dKOJIOTHYECKHUE U
TUYECKUE aCHEKThl HEKOTOPHIX
HCCJIE0BaHNM B 00J1aCTH
OonorexHonoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,
HaIIPaBJICHHOTO M3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB mo teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammMmHoOe conepxkaHue
n/m 4acoB o0y4arommxcs

y4eOHOI0 ImpeIMeTa

Tema 1. DBoOJIOIMOHHAA OHOJIOT U

1.1 | DBomronUg U METOIBI 1
e€ u3ydeHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUH. DBOJIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTHUX HAYK.
CBuUAETENHCTBA IBOJIOLHH.
[TameoHTOMOrNYECKUE:
MOCJIE/I0BATEIbHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbIe (DOPMBI.
buoreorpadudaeckue: cxoncTBO U
paznuune (hayH udIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIIUMEHTAPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conepkaHue TEPMUHOB H
TIOHSTUI: IBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, prTOreHeTHYECKUE PSIIbI,
BU/JIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIBHO-
aHATOMUYECKHE, MOJIEKYIISIPHO-
OMOXMMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHIECKUX
PSIOB.

[TpuBoINUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

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

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

Obopyodosanue: dbuoreorpapuyeckas
Kapta Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTH HCKOITAEMBbIX )KMBOTHBIX U
pacTeHu»; BIaXXHbIE Tpenaparhl
«Pa3Butne Hacekomoroy, «Pa3Butue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXO0ACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

OomonimonHast teopust Y. JlapBuHna.
[Ipennockliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYILIME CUJTIBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKECHHUE

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

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3IJISIJIbIHA BUJ U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATHKH M OOBSCHATH MIPUHITUAIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKCHUS.
Jemoncmpayuu:

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

Tabnuysr u cxemor: «llonmymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. lapunay, «@opmMbl 00PHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
or6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COIEPKAHUE U
3HAYEHUE FBOTIONMOHHON KOHUEMIINT
K. b. JITamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIbHO-9KOHOMHUYECKHE
MPEANIOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. [/lapBuHa.
PackpeiBaTh coniepkaHue 3BOIOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEOINPEACIEHHYIO U ONPEIEIEHHYIO
U3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (popMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu 3BotoNUU (CTD) U 00BACHATH
€€ 3HauYeHHue I10nO0IOTUn

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tonmynsmus kak Kak
3JEMEHTapHas
€IUHULIA BUAA

MuxkposBomonus. [lonymsinus kak
€AMHULABUAA U DBOJIIOLIUH.
Jemoncmpayuu:

Tabnuysl u cxemor: «llomymsiuny,
«MyTanroHHasi U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «JIpozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKH
Tena), mojenb-anmmiukanus «llepexkpéct
XPOMOCOMY.

PackpreiBaTh copepkaHie TEPMUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, [TOIyJISIIHS,
reHo(OH I, MyTallMH, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECCKYIO CTUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomorndeckuii, pu3HOIOrHIESCKUH,
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Jlabopamopnuvie u npakmuueckue
pabomuwi:

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

OMOXUMUYCCKHM, TCHCTHYCCKHI,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJIALMIO 110 OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | JIBmKyue Cuisl JIBrkymue cuibl (dhaktopsl)sBoitonun | PackpeiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTallMOHHBIMI MOHATUI: KOMOMHATUBHAS
(hakTOpBI) IBOITIOLIUU poLecc 1 KOMOMHATUBHAS M3MEHYUBOCTh, MyTallil, MYTallMOHHBIN
M3MEHYMBOCTG. [lonyIAIMOHHBIE BOMHBI | MPOLECC, MTONYJSIIUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Apeid reHoB, U3O0JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbBIC
Tabauysl u cxemol: «JIBUKYILIUE CUITBI (bakTOpbI IBOIOIUU: MyTAIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
V3MEHYUBOCTD, TONYJIALMOHHBIC BOJIHBI,
npeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JEHCTBUS
JBUKYIIUX CUJ (3JIEMEHTApHBIX
(bakTOpOB) ABOJIOLIU
1.5 | EcrectBeHHbIil 0TOOP EctecTBenHbII 0TOOp — HanpaBisiomuii | PackpeiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(bakTOp PBOJIIOIUHU.
®dopMBbI ecTeCTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIH O0TOOpP, OOphOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBOBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (GOPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHNM, CTAOUITU3UPYIOITUH,
JTU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0y

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
0opb0Oa ¢ HEOIAronpUATHBIMU
(akTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbrarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHue

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT 3BoonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAITUH.
Bunu BumooOpazoBanue.

Kputepun Buga. OcHOBHBIE (hOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUA000pa30BaAHUE,
«IKOIOTHIECKOE BHI000pa30BAHHE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOONICHUN Y )KUBOTHBIXY,

PackprsiBaTh copepxaHie TEPMUHOB U
MOHSTUM: TPUCTIOCOOJIEHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias oKkpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISATE 110 N300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX IpenapaTrax npuMephbl
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBHUSIM CpEbl
oOuTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObI U
MEXaHWU3MbI BUA000pa30BaHUS;
OTKCHIBATH U CPABHUBATh OCHOBHBIE
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KOJUTEKITHSI HACEKOMBIX C Pa3TMIHBIMHA
TUTIAMHU OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOI'O XapaKTepar

(GbopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttorus.

®dopmbl 3BOIONUN: (UIeTUYECKas],
JMBEPreHTHAsl, KOHBEPI €HTHAs,
napaiensHas. Heodparumoctsb
sBomronuu. [Ipoucxoxaenue

OT HeCMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavaius.
Hemoncmpayuu:

Tlopmpemwi: A. H. CeBeplioB.
Tabnuyst u cxemvi: «KApoMopho3bI»,
«Mnnoananranuny, «O0mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpOoeHHE TOJI0OBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh cosepkaHue TEPMUHOB U
MOHSTUI: MAaKPOAIBOJIIOLIMS, (PUIIOTEHE3,
OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMopd 03, uauoaaanTaius, ooas
JieTeHepals, aJanTHBHAs paguarius.
XapakTepu3oBaTh (OPMBI IBOJTIOLIMH.
BoisiBiisiTe apoMop@o3bl U
UN0AIANTAlliN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckui perpecc, apomopdos,
UM0AIANITALIMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3H MEXKITY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

HUroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KM3HU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YeHMUs.
I'unoressl

MPOUCX OXKICHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TpEICTaBICHUS

0 3apOXKICHNUU XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 UITaHCIePMUs.
XUMHYECKAST 3BOJIFOLHS.
AOWOreHHbI! CUHTE3 OPraHUuYECKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE TTOATBEPKICHUE
XUMUYECKOW BOIIOLIHH.

HauanbHble sTansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHME MTPOTOKJIETKHU.
[lepBbIie KJIETKU W UX BOJIOLHUS.
DopMHUPOBAHNE OCHOBHBIX IPYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemur:

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

Tabauywvl u cxemvl. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MHUPay,
«PacturenbHas KieTkay, «KuBoTHas
KieTkay, «lIpokapuoruyeckas
KJIETKa»

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSITUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OHOII0D3,
KoalepBaThl, MPOOMOHTHI, CAMOUOTEHE3.
XapakTepu3oBaTh METOJIbl U3yUEHHUS
HMCTOPUYECKOT0 MPOIUIOro 3eMIIH.
[lepeuucnsiTe OCHOBHBIE ATaIlbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUH.

W3naraTe conep:KaHue TUIIOTE3 U TEOPUI
BO3HMKHOBEHUS KU3HU HA 3eMiie
(KpeanmoHu3Ma, CaMOIIPOU3BOJILHOTO
3apoxkAeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLIMHU
OPraHu4eCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU 110 3paM U
nepuoiam

Pa3BuTune xxu3Hu Ha 3emiie Mo 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTepo30McKas 3pel. [laneo3oiickas
apa U e€ MePHOJIbl: KEeMOPHICKHM,
OPIOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHM.

Me3o30icKas 3pa U €€ NePUOIbI:
TPUACOBBIM, FOPCKUH, MEJIOBOM.
KaiiHo3olickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HECOTCHOBBIM,
aAHTPOIIOT€HOBBIMN.

XapakTepuUCTUKa KJIUMAaTa U
reoJIOTUYeCcKuX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l10siBIIECHME,
pacUBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECcKast TabIunIIa;
KoJuieKIusa «DOpMbl COXPAaHHOCTH
MCKOITAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomui:

PackpeiBath copepkaHue TEPMUHOB U
IIOHATHUH: 30H, 3pa, IEPUO/L,
apoMop(03bl, UIHO0ATATITAIIUH.

3HaTh MOCJIEA0BATEIHbHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo30it; Ip: apxeiickas,
MIPOTEPO30MCKas, MATEO30MUCKAS,
M€E3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, METTOBOM,
MMAJICOTCHOBBIN U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCKOn
HCTOPHUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopdo3bl
PaCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXKIy COOOI
MPEACTABUTEIICH CUCTEMATHYECKUX
TPYIN OPraHU3MOB, BBISIBIISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCJIOBUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCcKypcust « DBOJIOLUSI OPraHUYECKOr 0
Mupa Ha 3emJiie» (B eCTECTBEHHO-
HAY4YHBI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKkoro Mupa Kak PackpbiBaTh coaep:kaHle TEPMUHOB U
cucrema oTpakeHue 3BoroLuu. OCHOBHbIE NOHATUN: CHCTEMATHKA, UCKYCCTBEHHAs! U
OpPraHu4ecKoro Mupa CUCTEMAaTUYECKUE T'PYIIbl OPraHU3MOB. | €CTECTBEHHAs KilacCU(PUKaLus, OMHApHas

emoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauyvl u cxemovl: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTEMA OPraHUYECKOT0 MUPa» XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHHYeCcKOro Mmupa
2.4 | DBomronys 4eIoBeKa DBOIIOIMSA YeTTOBEKA. AHTPOIOJIOTUS PackpsiBaTh conepkaHue TEPMUHOB U

(a"HTpOMIOTEeHER)

KaK HayKa. Pa3BuTue npencraBineHuin
O TIPOMCXOXKJIECHUMN YeJIoBeKa. MeTobl
M3y4yeHHus aHTponoreHesa. Cxoncrsa u
pasnuyus 4eslOBEeKa U )KUBOTHBIX.

CucremaTnyeckoe IOJIOKESHHE YSTTOBEKaA.

Hemoncmpayuu:

Hopmpemuwi: 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 pa3ymHblii (Homo sapiens),
MPSAMOXOXKJIECHHE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuuncnaTe 3axa4n aHTPOIOJIOTUH,
ATaIbl CTAHOBJICHUS U PA3BUTHS
IIPEACTABICHUN O IMPOUCXOKIACHUN
YEJIOBEKa.

W3narate OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHMBATh HEHAYYHYIO MH(OPMAITUIO
O MPOUCXOKJICHUU YEJIOBEKA.

3HaTh CHCTEMATUYECKOE MOJI0KEHHE

63



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

MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qoriepsl, pyouia, ckpedia

Busia Homo sapiens, nepeuucinsitb ero
MOp(]OIOro-aHATOMUYECKHUE TPU3HAKU
pa3HoOro ypoBHs (THUIL, KJIAcC, OTPSAJL

u ap.).

VYcranaBiauBaTh 4€pPTHI CXOJACTBA U
paznuuriiuenoBeKka U KUBOTHBIX.
OOBSICHATH U OLIECHUBATh 3HAYCHUE
HAYYHBIX 3HAHUHU O MPOUCXOXKICHUU
YyeJIoBeKa JJIsl TOHUMAHUSI MECTa U POJIH
YyeJIoBeKa B MPUPOE

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. HaciencTBennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOP.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMMYECKHUX YEPT CTPOCHUS YeIOBEKa
U 4EJIOBEKOOOPa3HBIX 00€3bsiHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OOopy0BaHUE: MYISIKH
«IIponcxoxaeHne yeaoBeKa
(MaJICOHTONIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOT€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS EATeIbHOCTD,
noJIMMOP(HU3M.

XapakTepu30oBaTh JBUKYIIHE CHUITBI
(axTopkl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIbHEIC,
CpPaBHHMBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIE CTaJHNH OCHOBHBIE CTAJINM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB U
SBOJIIOIIMH YEJIOBEKA YeJIOBEKA: aBCTPAJIONUTEKH, YeloBeK MOHSATU: aBCTPAJIONUTEK, YETOBEK

yMeJbii, YernoBeK MpsiMOXOISIITNM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
Yenosek HeaHAepTaIbCKUN, YemoBek HeaHJepTaliell, KPOMaHbOHELL,
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAs PEBOJIIOLINS,
Haxoaku nckomnaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMSI CYILIECTBOBAHUS, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKITY
pacnpocTpaHeHus, 00bEM T'OJIOBHOTO €000l OCHOBHBIE CTAJIUX IBOIOIIUU
MO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKA: XPOHOJIIOTHYECKUM BO3PACT,
Jemoncmpayuu: apeall paclpoCTPaHEHHUsI, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MTAJIEOHTOJIOTUYECKMX HAXOIOK IIPEAKOB | Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme Ioan», «/Ipesane
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaeHue yenoBeka (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
NEPBOOBITHOI'O YEJIOBEKA: KAMHH-
yormrmnepsl, pyouia, ckpebdia

2.7 | Yenoseueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpeiBaTh conepkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PAChl: EBPOIIEOUTHAS
(eBpasuiickas), HErpoO-aBCTPAIOUIHAS
(3KBaTOpUaIbHast), MOHTOJIOUAHAS
(a3uarcko-amMepuKaHcKasi).

Y TIOHSITUI: pachbl, PACOT€HE3, COLNAII-
JTApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YETIOBEYECKUX pac,
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YepTbl mprcniocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

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

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

PacKpbIBaTh MPUYUHBI U MEXaHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
IIPUMEPHI MTPUCITOCOOJIEHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEIbI, TTPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHHST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO Bujia Homo
sapiens, HAy4YHYI0 HECOCTOATEIbHOCTh
PAcoOBBIX TEOPHUH,HUJIEN COLMATBLHOIO
JapBUHU3MA U pacu3Ma

Hrtoro yacoB no treme

9

Tema 3. OpranusMsl U OKPY:KAWIIAS cpeaa

3.1 | Okonorusi Kak Hayka | DKOJIOTHS KaK Hayka. 3ajaduu pasgensl | PackpeiBaTh copep:kaHUE TEPMUHOB U
DKOJIOTUH. MOHSTUI: SKOJIOTHS, ITOJIEBBIE
MeTozbl 3KOJOrMYECKUX UCCIeI0BaHUM. | HAOMI0AeHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymMO0nbAT, [TepeuuncraTey 33124 SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszessl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaThb METOABI
30HBI 3EMII DKOJIOTUYECKUX UCCIIEN0BAaHUN

3.2 | Cpenbl oOUTaHUS U | Cpenbl oOUTaHMsI OPraHU3MOB: BOAHAs, | PackpbIBaTh copepikaHne TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TOYBEHHAs,
BHYTpPHU-OpraHU3MEHHAsI.
Dkonoruyeckue PaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAaHUYMBAIOITUN (JIUMUTHPYIOIIH )
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(dbakTOopoB: adMOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE 2KOIOTHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpauuu:

Tabnuyst u cxemvi: «CpeblOOUTAHUS
OpraHU3MOB)

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0OWTaHUS OPTaHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
AKOJIOTHYECKHE (DAKTOPBI: aOMOTHYECKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh ACUCTBUE YKOJIOTHUECKUX
(aKkTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U >KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHuecKune
(akTopbI

AOGuotnueckue QakTopsbl: CBET,
TeMIIepaTypa, BIaKHOCTD.
dortonepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMBbI.
Hemoncmpayuu:

Tabnuysl u cxemvt: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuueckue
pabomui:

JlaGopatopnas pa6ora Ne 3.
«Mopdonoruyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIEyCcay

PackpbiBaTh copepkaHnne TEPMUHOB U
MOHATUI: a0MOTUYECKHE (PaKTOPHI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHru3MOB.
[IpoBoauTH OHONIOrHYECKKHEe HAOTIOICHUS
1 0pOPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaO0JII0ICHU I
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3.4 | buornueckue buotnueckue aktopsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJICHCTBUI: U TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3uTU3M,
ero ¢opmel. [lapasutusm, koonepaiusi, | KOHKYPEHIIHS, MyTyalan3M, CHMONO3,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAJIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPATIU3M.
3HaueHue OMOTHUYECKUX XapakTepu3oBaTb OMOTHUYECKHE
B3aUMOJCHCTBHAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aMOOTHOIICHUN
OpPraHM3MOB B MPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; IPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBelie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJIbI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | OKonoruyeckue DKOJIOTUYECKNE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEpPMHUHOB U
XapaKTEePUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTENH ITOHATHN: TOIYJISALINSI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTh, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISALUU U €€ Peryssiiusl.
Jemoncmpayuu:

Tabruyol u cxemwr: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUU UHPY30pUU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomul:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIIEHHOCTH MOMYJISIUU.
XapakTepu30BaTh OCHOBHBIEC MOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMKUCHIBATh MEXaHU3MBI
PETYJISIUNA YUCICHHOCTH MOMYJISAIINT
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[IpakTrueckas padora Ne 2. «Iloxcuér
IJIOTHOCTH TOIYJIALMA pa3HbIX BUIOB
pacTeHun»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CUHCTEMBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIBaTh cosiepkaHuEe TEPMUHOB U
OpraHu3MOB CtpyKTyphl OMOLIEHO3a: BUJIOBas, MOHSTUI: OMOIIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs!, TPOpUUECcKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(nuiueBast). Buabl-10OMUHAHTBL. HKOJIOTMYECKasi HULIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enN», IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypa». CTPYKTYPBL.
Obopyoosarue: MOACITb-aIITUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €rO
«PacturenpHbie COO0OIIECTBAY; CTPYKTYpBI U CYILIECTBOBaHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICI
SPYCHOCTH UJIMCTOBOM MO3aUKH.
CpaBHHMBAaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHvu3MaMHu
4.2 | DKOCHCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh conepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHo3e.
DYHKITMOHATBLHBIE KOMITOHCHTBI

TTOHATHH: DKOCUCTEMA, OMOTE€OIICHO3,
MPOYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
Tpouueckre ypoBHH, MHUIIEBAs
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HKOCUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEAYLICHTBHL.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B DKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbIe e U CETH.
OcCHOBHBIE MTOKA3aTeN SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MHAPAMUJIBL: POAYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISLINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenmu nmutaHusy,
«IKonoruyeckasi IupaMmuIa»

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

XapakTepru30oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTH K JIIUTEIbHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIILHO
3aMKHYTBII KpyrOBOPOT BEILIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATDH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
KOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIINH,
MAPAMHUJIbl YUCIIEHHOCTH U MUPAMHUJIbI
Ounomacchl.

CocCTaBIATh UEMU U CETH TUTAHUS.
[lepeunciiaTe CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pasBuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOJIEPKAHUS
PaBHOBECHS B 9KOCUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISBIIST
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI YKOCHCTEM

4.3

[IpuponHsie
OKOCHCTEMBI

[IpupoaHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U O3€EP.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECA.

PackpbiBath conepikaHie TEPMUHOB U
TIOHSTUI: BOAHBIC YKOCHCTEMBI,
OHOreoLEeH03bl, PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruywl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKocHUcTeEMa XBOMHOIO Jiecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHUN U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIAaM OJHOTO BUAA

[TpuBOINUTH MpUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMBI; OpraHU3Mbl, 00pa3yromue
pasHble TpohUUYECKHUE YPOBHU

4.4 | AHTpOIIOrE€HHBIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh copep:kaHue TEPMUHOB U
SKOCHCTEMBI ATPO3KOCUCTEMBL. MOHSATU: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYpboskocuctemsl. bruonornyeckoe u arpo’KocucTeMa, ypoo3KocucTema,
X035IUCTBEHHOE 3HAYCHUE OuopazHooOpasue.
arpo3KOCHUCTEM U YPOOIKOCUCTEM. XapakTepu30oBaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcucTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOrMYECKOT0 pa3HOO0pa3us [IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEI MECTHOCTH, OITUCHIBATH
Jlemoncmpayuu: UX BUJOBOU COCTaB U CTPYKTYPY.
Tabruywl u cxemvl: «ATPOLIEHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenqurenu | mpUpOIHBIX SKOCUCTEM U
BAKHEUIIINX CEITbCKOXO035MCTBEHHBIX arpo3KOCUCTEM, arPO3KOCUCTEM U
KyJIbTYp» ypOo3KOCcHUCTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. | PackpbiBath copep:kaHie TEPMUHOB U
riiodanpHas ['panu1lpl, COCTAaB U CTPYKTYypa NOHATHI: Onocdepa, )KMBOE BELIECTBO,

YKOCUCTEMA 3EMITH

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

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AIbHON YKOCUCTEMBI.
JlunaMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

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

B CO3/laHM€ yueHus o 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 TEILHOCTH
YeNioBeKa.

[epeuncnsate 0coOOeHHOCTH OnOCchepsbI
KaK ri100ambHOM SKOCUCTEMBI 3eMITH

4.6 | 3akOHOMEpPHOCTHU KpyroBopoTsI BemiecTs u PackpeiBaTh conepxaHue TEPMHHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKIIBI DJIEMEHTOB MOHATUMA: 1IEJIOCTHOCTH OHOCchepsl,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOC(hEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruyol u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepozaa B ounochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJICH yriieponaa B ouocdepe.
OOBSICHATH MPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpbiBatTh conepxaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTpPOIIOTeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

MOHATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUI KPU3HC, I100AIbHbBIE
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AKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauyvl u cxemol: «IIpumepHbie
aAHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxKHEeNINEe HCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel1Ias
cocTaBsitoiias ouocheprn?, «PaKkToOpsbI
Jerpajanuu nousy, «llapHuKoBbIM

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

pOOJIEMBI.

XapakTepusoBatb OMOCHEPHYIO POJIb
YeJIOBEeKa.

[IpuBOANTH MPUMEPHI aHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arpPSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, N3MEHECHUS
KJIUMata, COKpaIleHus
onopaznooOpasus.

DopMyIUpOBaTh COOCTBEHHYIO O3UIIUIO
110 OTHOUIEHUIO K II100aIbHbBIM U
PETMOHAIIEHBIM DKOJIOTHYECKUM
npobyieMaM, apryMEeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

Cocy1iecTBoBaHuE
IPUPOIBI U
YeJI0BEYECTBA

Cocy1iecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBoCcTH 6uocdepnl. OcHOBA
PaIMOHATILHOTO YITPABICHUS
MIPUPOTHBIMHA PECYpCaMU U UX
HCTONb30BaHue. JlocTHKeHNS OMOI0THI
U OXpaHa MPUPO/IBI.

PackpeiBaTh conep:kaHue TEPMUHOB U
HNOHATUMN: pallMOHAIBHOE
IPUPOJIOIIOIB30BAHHE, YCTOMUNBOE
pa3BUTHE, KODBOJIIOLIHS.
XapakTepu30BaTh PaLlMOHAIBHOE
UCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUSI KOHIIETIIUU

YCTOMYMBOIO Pa3BUTUS
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Hemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK

Htoro 4acos 1o Teme 9
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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