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denepanbHas pabouas mporpamma 1o yueoHomy npeamery «buosorusy (6a30BbIii
ypoBeHb) (mpenMeTHas 00jacTh «EcTecTBEHHO-HAaydHBIE TIpPeAMETHI») (Haiee
COOTBETCTBEHHO — IIporpaMMma IO OHOJIOTHH, OHMOJIOTHS) BKJIIOYACT IOSCHUTEIHHYIO
3alUCKY, COAEP)KaHUE OOYUCHHMS, IUIAHHPYEMBbIE Pe3yIbTaThl OCBOEHHUS IPOTrpaMMBbI
1o OMOJIOTUM, TEMATUYECKOE IJIAHUPOBAHHUE.

[TosicHuTeNnbHAs 3aMUCKa OTpa)kaeT OOIME IeMM M 3aJauyd U3y4eHUsi OUOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ HM3Y4eHUIO O00YyJarolmMMUCH,
MECTO B CTPYKTyp€ Y4eOHOro IUIaHa, a TaKXke IMOAXOJbl K OTOOpYy coaep)kaHus,
K OINPEAEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue o00y4deHHUsI PACKpPBIBAET COJCpXKATEIbHBIC JIMHUH, KOTOPBIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacce Ha YPOBHE CPEIHETO
o01iero ooOpa3oBaHuUs.

[Inanupyembie pe3ysibTaThl OCBOCHHMS NIPOTrpaMMbl IO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3ybTaThl 3a BeCh IEepuoj OOY4YEHHS Ha YypOBHE
CpellHero oOmiero o0pa3oBaHUs, a TakKe MPEIMETHBIC TOCTHXKEHHUS O0ydJaroIerocs
3a KaXbIi TO 00y4eHUS.

INOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL  OMPENENCHHs] TOAXOAO0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENTyaJIbHbIE MOJIOKEHUS OrocC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJIeH, COAepKaHusl, pe3yIbTaTOB 00y4deHus: U TpeOOBaH Mt
K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENIX M MPUHIINIAX,
XapaKTEpU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEeIHEro OOIero oopa3oBaHUs
B Poccuiickoit deaepanuu, a Takxke MOJOKEHUs 0 crenuduke Onojgoruu, e€ 3HaYCHUU
B [IO3HAHUU KUBOU MPUPOBI U 00ECIIEUEHUH CYIIECTBOBAHHUS YEJIOBEYECKOr O 00IIIECTBA.
CornacHO Ha3BaHHBIM IMOJIOKEHUSIM OIpPENENIEHbl OCHOBHbIE (DYHKIIMH MpPOTrpaMMBbl
1o OUoJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Oa€T MpEACTaBICHHUE O LEsIX, 00 o0Iel cTpareruu
OoOydeHMsI, BOCHUTAHUS M Pa3BUTHS OOYJAIOIIHMXCS CPEACTBAMH y4e€OHOTO IpeaMeTa
«buonorus», ompenenser 00s3aT€TbHOE MPEAMETHOE COAEPKAHHUE, €r0 CTPYKTYpY,
pacrpeaeneHue o pasiesaM u TeMaM, PEKOMEHIYEM YIO ITOCIIEA0BATENbHOCTh U3YUECHUS
y4e0HOr0 MaTepualia ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKU
00pa3oBaTeIbHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OMONOTHMU TakKe YYUTHIBAIOTCS TPEOOBAaHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  NPEAMETHBIM  pe3yjbTaraM  oOydeHus
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU MESATEIbHOCTH/ydeOHBIX
JelCcTBUI 00yJarouuXcs MO0 OCBOSHUIO COJIEpKaHUsI OMOJIOTMUYECKOr0 00pa30BaHMUs.

B mporpamme mo Owuonoruu (10—11 kmaccel, 0a30BBId YPOBEHb) pealu30BaH
OPUHITUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH OWojioruu, Onarojaps dYemMy B HEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 310pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIIEHHEM K OKpyXKaroiierd mnpupogHoii cpene. IloaTomy Hapsay ¢ u3ydeHUEM
OOIIEOMOIOTHISCKUX TEOPUH, a TaKXKEe 3HAHUN O CTPOCHUHU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAOIIMX B HHUX IPOIECCOB B TIPOrpaMMe
10 OMOJIOTHH YCIICHO BHUMAaHUE UCTIOIh30BAaHUIO TTOJTYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM ISl pEIICHHS MPUKIIATHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKU HACIEACTBEHHBIX
3a00JICBaHMI YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH IIETIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOTHOM Cpelie, aHaTu3a
BIIMSTHUS XO3SWUCTBEHHOW JESATENHHOCTH 4YENOBEKAa HA COCTOSHHE TPUPOIHBIX U
WUCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIECHHWE BHHUMAHHUS K TMPUKIATHOW HAMPABICHHOCTH
yueOHoro nmnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUs
YCIIOBUW Ui pEIIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
oOpa3oBaHusi, KOTOpas mnpeanojaraet (GOpMHUPOBAHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1O OWOJIOTHHU SIBISIETCSI OPUCHTUPOM JUIsI COCTABJICHHS pPabOdnx
MIPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIJI0XKUTh CBOM BapHaHT IOCICA0BATEIHHOCTH
W3YYCHHUS W CTPYKTYPHI yd4eOHOTO Marepuaja, CBO¢ BUICHHE MyTel (HOpPMHpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB mpeaMETHBIX 3HAHWUN, YMEHHM U CIOCOOOB y4eOHOM
NeSTEeNbHOCTH, a TaKKe METOIMYECKHX pEeIIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHS
cpencTBaMu yaeOHOTo npenmera «bruomorusy.

buonorust Ha ypoBHE cpeaHero o6iero oOpa3oBaHMsI 3aHUMAET BaXHOE MECTO.
On obecnieunBaeT GopMHUpOBaHUE y OO YUAIOIIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHpa, pacldpser W o0000IIaeT 3HaHUS O >KUBOM Mpupone, €€ OTIMYUTEIbHBIX
NpHU3HAKaX — YPOBHEBOW OpraHU3allMKM W DBOJIOIWN, CO3MAET YCIOBUS JJISA: TTO3HAHUS
3aKOHOB KMBOW MPUPOJIbI, (GOpMUPOBAHUS (DYHKIMOHATIHHOW T'PAaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€30MacHOro o0pasza >KM3HHU, SKOJIOTUYECKOT0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K KUBOH MPUPOJIC U YEIIOBEKY.

bonpmoe 3HadueHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpeIHEro oomero oOpa3oBaHUs, COLMATH3AIUN O0yYAIOIIHXCS.
N3ydenue Ouonoruu oOecrieynBaeT ycaoBHUs Il (POPMUPOBAHUSI MHTEIUICKTYaJbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpalliu OUOJIOTUYECKUX 3HAHWM C TPEICTAaBICHUSMU W3 APYTUX
y4e€OHBIX TIPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U Treorpaduu. HazpaHnHbie
MOJIOKCHHUSI O peHA3HAYEHUN YIeOHOT0 TIpeIMeTa « bBHOJIOTHS COCTaBHIIM OCHOBY IS
OTIpENCIICHUs] TOAXOA0B K OTOOpY H CTPYKTYPHPOBAHHUIO €Tr0  COACp)KaHUS,
MIPEICTaBIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op conepxkanusi ydeOHoro mnpeamera «buosjorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIUK KyJIbTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUHU C KOTOPHIM
oOydaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC ISl (POPMUPOBAHUS
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o0IIell KyJNbTYpbl, ONPEACISIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKPY’KaloIen
NPUPOJHON cpelle, BOCTPEOOBAaHHBIE B IIOBCEHEBHOM J>KU3HU U MPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEp’KaHUsI, KOTOpbIE CIyXaT OCHOBOM g (GOpPMHPOBAHUS TIPEICTaBICHUN
O COBPEMEHHOM ECTECTBEHHO-HAyYHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIIHMIX
JMYHOCTH, CIIOCOOCTBYIOITUX I'YMaHU3allUU OMOJIOTMYECKOT0 00pa3oBaHUs.

CtpyKkTypupoBaHHE  COJEp)KaHHMs  y4eOHOro Marepuajga B IpOrpaMme
no OWOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOrO 3HAYEHUS 3HAHWUU
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBON OpraHu3aiiiu
U DBOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKType ydueOHOro mpenmera «buomorusy»
BBIJICTICHBI CJICAYIONINE COJEpKaTeNbHble JWHUW: «buonoruss kak Hayka. MeTomabl
HAy4YHOTO To3HaHUsM», «Kierka kak Owosiormueckas cucremay, «OpraHusm Kak
Oouonornueckass cucrema», «CucrtemMa M MHOroodpasue OpPraHu4ecKOro MHpPay,
«DBOITIOLIMS )KUBOU MPUPOJIBD, « IKOCUCTEMBI M PUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb nzydenus yaue6Horo npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAICHHE
OOYYaOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHONW OPTraHM3aIluN >KUBBIX
CUCTEM pa3HOTO paHra MW TMpUOOpEeTEeHHWE YMEHUW UCIOJIb30BaTh JTH 3HAHUS
JUTSI TPAMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBOM MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue enu U3YYCHUS y4e0OHOT0 npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBAECTCS PEIICHUEM CIEAYIOIINX 3aay:

OCBOEHHE 00YUJaIOIIMMUCS CUCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPHUIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX,  THUIOTe3axX, IMpaBUjiaX,  CIYXalMX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/Iax
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOO0Pa3uH N OCOOEHHOCTSIX )KHBBIX CHCTEM Pa3HOTO
YPOBHS OpTraHU3aIli, BBUIAIOMINXCA OTKPBITHSIX W COBPEMEHHBIX HCCIICOBAHUSIX
B Omosoruu;

dbopmupoBanue y  OOydJarOIIMXCS  TO3HABAaTEIbHBIX,  HMHTEIUICKTYaJIbHBIX
¥ TBOPUECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN
HAYYHBIX B3IJISIIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTaHM3aInN;

CTaHOBJICHHE y O0Y4YaIOIIMXCs 00UIe KyIbTypbl, (DYHKIIMOHAIbHON I'PAMOTHOCTH,
pa3BUTHE YMEHHUU OOBSACHATH W OICHUBATH SIBJIICHUS OKPYXKAIOUIErO0 MHpa >KUBOU
MIPUPOIB HA OCHOBAaHWH 3HAHUH M OMBITA, TTOJyYEHHBIX MTPH U3YICHUN OMOJIOTHH;

dbopMmupoBaHue 'y OOydYarolmUXCd YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUH B TMPAKTUYECKOW JCSATEILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA M arpOOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHWS YCIIOBEKOM IKHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS dTHISCKUX HOPM
TIPU MTPOBEACHUH OMOJIOTUIECKUX MUCCIICIOBaHMH;

OCO3HAHHWE IICHHOCTH OWOJOTMYECKUX 3HAHWW [JI TIOBBIIICHUS  YPOBHSI
AKOJIOTHYECKOU KYIBTYPHI, 111 (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE TNPUOOPETEHHBIX 3HAHUH W YMEHMH B TIIOBCEIHEBHOM JKH3HU
JUISL OLICHKH TIOCIIEACTBUI CBOEH AESTENBHOCTH IO OTHOLICHUIO K OKPYXKaroUlel cpee,
COOCTBEHHOMY  3/10pOBbIO, OOOCHOBaHHME M COOJIIOJEHHUE Mep NPOPHIAKTUKU
3a00J1€BaHUM.

B cucreme cpegnero oOmiero obOpaszoBanusi «buosiorus», wu3ydaemas
Ha 0230BOM YPOBHE, SIBJISIETCS 00s3aTENIbHBIM YYEOHBIM IIPEIMETOM, BXOSIIIIUM B COCTaB
npeaMeTHoOM o0nacTh « EcTecTBeHHO-HayYHbIE MPEIMETHD.

OO6miee yKMcIO YacoB, PEKOMEHJIOBAaHHBIX Ui M3y4eHUs Ouojoruu — 68 4acos:
B 10 xmacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenmo).
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COJEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorust Kak Hayka

buonorust kak Hayka. CBsi3b OHOJOTMM C OOIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTMMH €CTECTBEHHBIMU HayKamu, (uiocoduelt, ITUKOM, SCTETUKOM U mpaBoM. Poiib
Ouonoruu B (POPMUPOBAHWUU COBPEMEHHON Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHUE, IKCIIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoBaHue, CTaTUCTUYECKass 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:
[IpakTtnueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbBIX METOAOB IPU U3YYECHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U X OPraHU3ALMSA

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

CaoiicTBa OMOCHCTEM M WX pa3HOooOpa3ue. YPOBHH OpraHu3aiuu OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKHH ), OMOChHEPHBIH.

Hemoncmpayuu:

Tabnuywt u cxemwvl: «OCHOBHBIC TIPU3HAKU KU3HU», «Y POBHH OpTraHU3AIMH KUBOU
TIPUPOIIBD».

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMHn4ecKuil COCTaB U CTPOEHHE KJIETKH

XVMMHMYECKUN COCTaB KJIETKM. XHMHMYECKHE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BELLIECTBA.

@yHKIMYU BOJbI U MUHEPAJIbHBIX BEUIECTB B KJIeTKe. Ilogaep:xanue 0cCMOTHYECKOT O
OanaHca.

benku. CoctaB M cTpoeHHe O€lIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE AMHHOKHUCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBO MOJIEKYJIbl (IIEpBUYHAS, BTOPUYHAS, TPETUUYHAS U YETBEPTHUUHAA
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckne pyHKIMN OEIKOB.

@®epMeHTHl — Ouosiornyeckue Katanmszaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPraHMYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pudO3a M AE30KCHpU003a), AHucaxapuiibl
(caxapos3a, JaKkTo3a) M  TOJMCAaXapuipl (Kpaxmay, TIJIMKOT€H, LEJJIH0I03a).
Bbuonornyeckue pyHKIMH YII€BOIOB.

Jlunuast: Tpuraunepuibl, Gochonunuasl, crepousl. ['uapopmnbHO-rTuApOdHOOHBIE
cBoiicTBa. buonornueckune ¢yHkuum aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnoter: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucior. Crpoenue u ¢pyukuuu JJHK. Crpoenune n pynkuuu PHK. Bunst PHK. ATO:
CTpOCHHE U (PYHKITUH.

[uronorus — Hayka o kierke. Kierounas teopust — npumMep B3auMOJECUCTBHS UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUeHUs KIETKH.

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

Tunbl KIETOK: dyKapuoTHYecKas M IMpokapuoTuueckas. OCOOEHHOCTU CTPOEHUs
MpoKapuoTHYECKOM KieTKu. KneTtounas crenka Oaktepuil. CTpoeHHe 3yKapuOTHYECKOM
kJeTKU. OCHOBHBIEC OTIUYHSI PACTUTEIBHOM, dKUBOTHOM 1 TPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIUKC,
ux (ynkuuu. Ilna3zmarnueckas meMOpana, €€ cBoicTBa M (PyHkuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpanHble opranouasl kietku: OIIC, anmapat Iombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKA: MHUTOXOHAPUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U TiacTuA. Bunbl mnactun. HememOpanHble OpraHnou bl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LUEHTPUONHU, PECHUYKH, XIYTHUKUA. DyHKIUN
OpPraHoUOB KJIETKU. BritoueHus.

SAnpo — perynatopHbli 1HeHTp kieTkd. CTpoeHuwe snpa: sjaepHas 000JI0UKa,
KapuoIiazmMa, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BENIECTB B KIIETKE.

Hemoncmpayuu:

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

Jluacpammul: «PacnpeneneHue XMMHUYECKUX JJIEMEHTOB B HEXHUBOU IPUPOACH,
«Pacnpenenenre XMuMHYECKUX 3JIEMEHTOB B JKUBOW ITPUPOLIEN.

Tabruyor u cxemwvi: «llepuonuueckas TaONMMIA XUMUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MONEKyNbl BOAbl», «buocuHTe3 Oenka», «CTpoeHHuEe MOJEKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JITHK», «Ctpoenue Mmonexkynbr ATO»,
«CTpoeHHE DYKapHOTHYECKOM KIIETKM», «CTpoeHue XMUBOTHOM KIETKH», «CTpoeHue
pacTUTENbHON KIEeTKn», «CTpOeHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i MPOBEICHUs
HAOMIOJEHUHM, W3MEpPEeHUH, OSKCIEPUMEHTOB, MHKpOIpENapaTsl  PacTUTENbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuueckue padomel:

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

JlaGoparopnas pabora Ne 2. «3yueHue CTpoeHHs KJIETOK pacTeHUH, )KUBOTHBIX U
OaKkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AcCUMWIALIMS (TJIACTHUECKUH OOMEH)
U JUCCUMIJIALNS (DHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IMHOTO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DJHEPrud B TOHUMAHHUU
MeTabou3Mma.

Tuner oOMeHa BemiecTB: aBTOTpopHBIE W rerepoTpodubii. Pombs depmerToB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH 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 TOBBIIMIEHHUS €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTECHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIe OaKTEepUH. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuIe.

DOHepreTuueckuii oOMeH B KieTKe. PaciiermieHue BelIeCTB, BbIJIECICHHE
U aKKyMYJIMPOBaHUE SHEPIrUM B KJIIETKE. DTambl YHEPreTUYecKoro oomeHa. [nukonus.
bpoxxeHne u ero Buabl. KucCIOpoIHOE OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochoprrpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzanus
reHeTHYecKo WH(opMmaruu B KJIeTKe. [ eHeTWYecKuii KOJ ¢ €ro CBOWCTBA.
Tpanckpunuusi — marpuunbiii cunte3 PHK. Tpancnsuuss — 6uocunTte3 Oenka. DTarmbl
tparcisinun. KonrpoBanre aMiuHOKUCIOT. Poik pubocom B OrocuHTE3e OEmKa.

Hexnerounpie ¢GopMbl KU3HU — BHPYCHL. VIcTOpHs OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M >KU3HEHHOTO IIMKJa BHUPYCOB.
bakreprodaru. bonesnu pacreHuid, )KMBOTHBIX M UY€JIOBEKA, BBI3BIBAEMBIE BHPYCAMH.
Bupyc ummynopedunura uyenoBeka (BUY) — Bo3dyautens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a U uHTerpaza. [IpoduiakTika pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHUI.

Hemoncmpayuu:

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

Tabmuyer u cxemvl: «Tunel nutanus», «Merabomuamy», «MHUTOXOHAPUSY,
«JHepreTudeckuit obMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTUUEeCKU KOI»,
«Bupyce», «bakrepuodarn», «CtpoeHue wu xu3HeHHbI 1wmka Bupyca CIIN]/la,
0aktepuodaray, «Permkanus JTHK.

Obopydosanue: wmonenu-anmkanuu «Yapoenne JHK wu  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHne KIeTKn», Mojaensb cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

KieTouHblit UK, WK KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkanua — peakuuss matrpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUIHBIN
XpPOMOCOMHBIE Ha0Opbl. Xpomaruibl. [luTosNOrMueckue OCHOBBI PAa3MHOXKEHUS W
VMHIVUBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — MuTo3. Ctaguu muto3a. [Ipoiecchl, MpoucxoasIine Ha pa3HbIX
cTagusax MUTO3a. buonornueckuii CMbICI MUTO34.

[Iporpammupyemasi rubeb KIETKU — arornTo3.

®dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe W ToJioBoe. Buubl Oecrnosioro
Pa3MHOXEHMS:  JICJICHUE  HAJABOE, IOYKOBAHUE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpOoOOpa30oBaHNe, BETETATUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAUYECHUE JIJIsI CEJICKIIHNHU.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Cragumu wmeio3a. Ilpomecchl, Npoucxoidiive Ha CTaausIX Meno3a.
[ToBenenue xpomocoM B meno3e. Kpoccunrosep. buosiornyeckuii CMbBICT U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKEJIE3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ous, sHIEKIIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
AMLEKJIETOK U ciepmaro3onaoB. Omionorsopenue. [laprenorenes.

NunuBunyanbHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHAILHOE  pa3BUTHE
(omOpuorenes). JTambl AMOPUOHAIBHOTO PAa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisius, OpPraHOTeHe3. [ToctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANBHOIO PA3BUTHS: NPAMOE, HEMpsiMoe (JIMYMHOYHOE). Bnusnue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CIHOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

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

Hemoncmpayuu:

Tabmyer u cxemvl: «DoOpMBI  pa3MHOXKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OIUUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI», «BereraTMBHOE Pa3MHOXKEHUE PACTCHUI,
«/lenenne knerku 6akTepuitn, «CTpoeHHe MOIOBBIX KIETOKY», «CTpOEHHE XPOMOCOMBI,
«Knerounsi nukim», «Permmmkanus JJHK», «Muto3», «Meiosy», «lIpsaMmoe nu Henpsimoe
pa3BuTHE», «l'ameroreHe3 y MIJEKOMUTAIONIMX U YeloBeKa», «OCHOBHbBIC CTaJuu
OHTOI'E€HE3a.

Obopyodosanue: MUKPOCKOTII, MUKPOIIPENapaThl «CrniepmMaTo30u/ bl
MJICKOMTUTAIOLIETO», <«SMIEKIeTKa MJeKonuTarmero», «KapruoknHe3 B KIETKax
KOpEIKa JIyKa», MarHuTHas Mojeib-aniumkanus «/lenenue kmerkm», monaens [JHK,
MOj1eTTh MeTada3zHOW XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue padonol:

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

JlaGopatopnas pa6ora Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIIperapaTaxy.

Tema 6. HacsieiCTBEHHOCTb U HK3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaum reHetuku. Mcropus pas3Butus reHeTHKU. Poisib nurosoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKIIa pOCCHICKUX U 3apyOeKHBIX yIEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TeHETUKH (THOPHIOIOTHYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUueckuii). (OCHOBHbIE TeHeTUYeckue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMAasl B CXeMaX CKPEIIMBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHMs IPU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuHoe ckpeiBanue. 3akoH eAMHO-00pa3us ruOpUIOB TEPBOr0 MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH pacCHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBUCHMMOIO HAcJeJIOBaHUSI IPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEe
CKpewmrBaHue. VCroib30BaHNE AHAIM3UPYIOLIETO CKPEIIUBAHUSA ISl ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuerienHoe HacliejoBaHue mpu3HakoB. Pabora T. Moprana mo CIETICGHHOMY
HACJICIOBAaHUIO T€HOB. HapyllieHnue cuensieHus TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPHUS HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnosma. XpOMOCOMHOE OIpEIeNeHHE Moja. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBEI. ['OMOraMeTHbI€ U TeTepOoraMeTHbIE Oprain3Mbl. HaciiemoBanme mpu3HaKoB,
CUEIUICHHBIX C MOJIOM.

N3menunBOCTh. BHibl NI3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Poiib
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanuoHHbeli psAx W BapuanvoHHas Kpusasd. Hopma peakunm
npu3Haka. KoanuecTBeHHbIE M KaU€CTBEHHBIE PU3HAKKU U X HOpMa peakuun. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTUNHMYECKas, W3MEHUMBOCTh. KoMOuHaTuBHAs
M3MEHUYMBOCTh. Mel03 U MOJIOBOM MpOoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MytauuoHHass HM3MEHYUBOCTh. Kiaccudukamuss MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHBI MyTauuii. MyrtareHHble  (pakTopbl.  3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3meHunBoctr H.U. BaBumnoga.

BuesnepHast HacCIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TEHETUKH YEJIOBEKA:
reHeaJlOrnYeCcKuil, OJIM3HEIIOBBIN, IIUTOICHETHISCKUH, OMOXUMHUECKUN, MOJICKYIISIPHO-
TE€HETHYECKU . CoBpeMeHHOE ONpeeIIeHNE TE€HOTHIIA! ITOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHME, B TOM uwncie ¢ nomombto [IIP-anamusa.
HaciencrBennble 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIC3HH, O0JIE3HHU C HACJIEACTBE HHOM
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MpcaApacIioad0KCHHOCTBIO, XPOMOCOMHELIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHLIC
MyTalluu. CTBONOBBIE KJICTKH. HpI/IHIII/IHLI 3A0POBOI'0 06pasa KHU3HH, JUAI'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX OoJsie3HEH. MGI[I/IKO'FGHGTI/I‘-IGCKOG
KOHCYJIbTHPOBAHUC. 3HaUYeHHUE MGI[HI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBpAIICHHUN W JICHCHHUHA
FeHETHYECKHMX 3a00IeBaHNH YEJIOBEKA.

Hemoncmpayuu:

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

Tabnuyvr u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €T0 ITUTOTCHETHYCCKAS
OCHOB@», «3aKOH pAaCILICIUICHUS W €ro IMTOI€HETHYECKash OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpemmuBanue», «lluTonmoruueckue OCHOBBI JTUTHOPHIHOTO
CKpelBaHus», «Meno3», «B3anMOIelhCTBUE aJlJIeIbHBIX TE€HOBY», «l eHeThueckue
KapThl pPACTCHUM, J>KUBOTHBIX W 4YeEJOBEKa», «l'€HeTMka moja», «3aKOHOMEPHOCTH
HACJICJIOBaHUs, CLIEIJIEHHOTO C MOJIOM», «KapHOTHUIIBI YellOBEKa U JKUBOTHBIX», «Bubl
U3MECHUMBOCTHY», «MoaudukarmonHas wu3MeHYUBOCThY, «HacnemoBanme pe3syc-
dakTopa», «I eHeTnuka rpymi KpoBuy», «MyTarmoHHas H3MEHUYUBOCTH.

Obopydosanue:  MoAenu-amiUIUKaUu  «MOHOTHOPUAHOE  CKpELIMBAHUE,
«Henomuoe  gomuHupoBanue»,  «Jurubpumnoe  ckpenupaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpozodwray (Hopma, myranuu (Hpopmbl
KPBUILEB U OKPACKH Tema), repoapuid «I opox moceBHOWY.

Jlabopamopuwvie u npaxmuueckue padoomol:

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

JlaGopatoprast padora Ne 6. «M3yuenHne MOAM(PUKANMOHHONW HW3MEHUYHMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIMOHHOM KPUBOW.

JIabopatopHast pabora Ne 7. «AHamu3 MyTaluil y Apo30QuMiIbI Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesieknusi opranuzMoB. OCHOBbI OMOTEXHOJIOT UM

Cenexkuus Kak HayKa U Mpouecc. 3apoxkKJACHUE CEIEKIIMU U JOMECTUKAIUS. Y YEeHHE
H.W. BaBuioBa 0 LIEHTpax MPOHMCXOXKAECHHS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHIA.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/AA, IITAMM.

CoBpeMeHHbIE METO/Abl CeJeKIMU. MaccoBbli W HMHIWBUIYAIbHBIM OTOOpPHI
B CEJNEKIMM pACTEHMH U KUBOTHBIX. OILEHKa »JKcreppepa. biaum3koponcTBeHHOE
cKpeluBaHue — UHOpuauHT. Yucras nunus. CKpeluBaHue YUCThIX JIMHUM. ['eTeposuc,
wii tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBId MyTareHe3 U MOJTYy4YeHHUE MOJIUILIONI0B.
JlocTmxKeHus CeleKUMN pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MpOU3BOACTBA. | €eHHas HHKEHEPHS. DTanbl CO3IaHUS
pexomOunantHo JIHK wu Tpancrenneix opranuzMoB. KiieTouHas uWHKeHepHs.
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Krnerounbsle kynbTypel. MHUKpOKIOHAIbHOE pa3MHOXeHUE pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
U aTH4eckue mpoodsieMbl. MO — reHeTHUeCcKu MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

llopmpemuwvi: H.W. BaBusnos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. BaHoB.

Tabauywl u cxemol: xkapta «LIeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuii», «llopoael moMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PaCTECHHII»,
«Otmanénnas ruopuau3anus», «Padorel akagemuka M.®. MBanoBay, «Ilonmummmonausy,
«O0bekThl  OmoTtexHojorun»,  «KierouHnble  KyJIbTypel W KJIOHHPOBaHUEY,
«KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyodoeaHue: MyISKU TUIOJIOB U KOPHEIUIOJOB TUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS».

Jlabopamopuvie u npakmuueckue padomot .

Oxckypeus «OCHOBHBIE METOJIBI M JIOCTUXKEHUS CEIEKIIMM PACTEHU U )KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK,
B TEIUIMYHOE X034MCTBO, Ja00OPaTOPUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBomrOLMOHHAA OUOJIOT U

[IpennoceuIKu BO3HUKHOBEHHUS YBOJIFOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHUS U
e€ MecTo B Ononoruu. BiusiHue 3BOIIOLUOHHON TEOPUU HA pa3BUTUE OMOJIOTUH U IPYTHX
HayK.

CBuzerensctBa  3BomonMM.  [laneoHTOnOrMyeckue:  MOCIENOBATENbHOCTD
NOSIBJICHUS] BUJOB B  IMAJCOHTOJIOTMYECKOM  JIETOMUCH, TMEpeXoaHble  (OpPMBI.
buoreorpadudaeckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA M Pa3iuuusi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTENBbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTHYHBIE,
pYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OIMYeCKHX MyTed Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipenanocbulku BOSHUKHOBEHHS TapBUHU3MA.
JIBrokylye cuiabl 3BOJMIOUMHA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
Opd  OTPaHUYEHHOCTH  PECypcoB,  HEONpeAes€HHas  M3MEHYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

Mukpossosmonus. [lomynsanus kak eIMHUIA BUAA U SBOJIIOLUU.

JIBrokytiue cuiibl ((pakTOphl) SBOJIIOIIMU BUJIOB B TIpUpoJie. MyTalmoHHBIN TIpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonmysimoHHbIie BOJIHBI U Apeid reHoB. U3omsuus u
MUTPALIASL.

EcTecTBeHHBII 0TOOp — HANPaBISAOMINMA (HaKTOP IBOTIOLMH. DOPMBI €CTECTBEHHOTO
otOopa.
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IIpucrnoco0neHHOCTh  OpPraHM3MOB  Kak  pe3ynbTaT HBoimonuu. [Ipumepst
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(O3bl U UAHO-aJaNTALIUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE POpMBI BUAOOOPA30BAHMUS:
reorpauyeckoe, 3K0JI0rnYeCcKoe.

MakposBomtonsi.  PopMbl  3BOMIOUMU:  (QuUIETHYECKas,  JAMBEPreHTHas,
KOHBEPreHTHas, apajuieapHas. HeoOpaTuMocTh 3BOMIOLMH.

[IpoucxoxeHnue OT HeCNeUHaTU3UpPOBaHHBIX MpeAkoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHas pajuarius.

Hemoncmpayuu:

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

Tabauyvl u cxemwl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emie», «3apojabllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a CYyIlIECTBOBAHHUE,
«EctectBeHHBI 0TOOPY, «MHOTr000pa3ue CopToB pacTeHuin», «MHorooOpasue nopon
KUBOTHBIX», «llomymsanuny, «MyTanuoHHAasT U3MEHUUBOCTB», «ApoMOpdO3bD»,
«Anunoananranumy, «O0mas aereHepamus», «JIBmwxkynme cuibl 3Boonumny, «Kapra-
cxema wMapuipyra mnyrtemectBus Y. [lapBuna», «bopnba 3a CyllleCTBOBAHUEY,
«IIpucnoco0aeHHOCTD OpPraHu3MOBY, «I"eorpaduueckoe BUI000Pa30BaHUEY,
«DKOJIOTHYECKOE BUI00OPA30BaHUEY.

Obopyoosanue: KOIIEKINUS HACEKOMBIX C Pa3IUYHBIMH THIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsiH, Kosuiekius «[Ipumepsl 3alUTHRIX MPUCTIOCOOJICHUN Y YKHUBOTHBIX),
Mozenb «OCHOBHBIE HaINpaBiEHUS H3BOJIOUUM», O00bEMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX.

buoreorpadguueckas kapra Mupa, KoJeKuus «®opMbl COXPaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W PAacTEHUW», Mozenb anmmkanusa «llepekpéct XpoMocom», BIIaXKHBIE
npenaparbl  «Pa3BuTue Hacekomoro», «Pa3BuTHE JISATYIIKW», MHKPOINpEnapar
«Ipo3oduna» (Hopma, myTaiuu (GOpMbI KPbUILEB U OKPACKH TENA).

Jlabopamopusie u npakmuyeckue padomel:

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

Jlabopatoprast pabora Ne 2. «Onucanue TMPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE )KU3HM HA 3emJie

JloHayyHbBIE TIPEACTABICHUSA O 3apOKACHMM >KM3HHA. HayuHple rumnoressl
BO3HUKHOBEHHS KM3HU Ha 3emJiie: abMOreHe3 U mnaHcnepMus. XUMUYECKasi HBOJIOLHUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTATLHOE
NOATBEPKACHUE XUMHUYECKOM »HBomonud. HauanbHble 3Tambl  OMOJOTMYECKON
spomonnu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpOTOKJIETKU. llepBrie kieTkm u ux 3Bomouus. PopMupoBaHue
OCHOBHBIX I'DYIII KMBBIX OPraHU3MOB.
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Pa3zgutne xu3Hum Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepruopl: KEMOPHUICKUA, OPAOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUHU.

Me3so30KcKas 3pa U €€ epUuoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOMU.

Kalino3zoiickas spa u €€ neprojbl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT'€H OBBIM.

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

Cucrema OpraHM4ecKOro MHUpa Kak OTpakeHue dBoiMoUuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

OBOJIIOIMSL  YEIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHUM
O MIPOUCXOKJIEHNH YenoBeKa. MeToabl n3ydeHus: aHTpornoresesa. CxoacTBa U pa3inyus
YeJI0BEKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue cumbl (akTophl) aHTpornoreHe3a. HaciencTtBeHHas M3MEHUYMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 KW3HU, U3TOTOBJICHUE OPYIUW Tpyaa,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaAMU W BETBU HBOJIIOLMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBeK
ymenbiid, YenoBek npsiMoxoasiuii, YenoBek HeaHAEpTaIbCKHil, UETOBEK pa3yMHBIN.
Haxogku HMCKoOmaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHUS,
00BbEM rOJIOBHOT'O MO3ra, 00pa3 )KM3HU, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BporeougHas (eBpasuiickas),
HErpo-aBCTpAJIONIHASL (PKBaTOpUaibHasl), MOHIOJIOWJHAsA (A3MATCKO-AMEPUKAHCKAas).
UYepTsl MpHUCIIOCOOJICHHOCTH MPEJACTABUTENEH YENOBEYECKUX pac K  YCJIOBUSIM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

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

Tabnuyvt u cxemvi: «Bo3nukHoBeHne CoNHEYHONM CHCTEMEI», «Pa3BuTHe
opranmueckoro  mupa», «PacrurenpHas  kieTka»,  <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoBpeMEHHasi CHUCTEMa OPraHuyecKoro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBHenimme mogm», «lpeBHue smogm», «llepBeie  COBpeMEHHBIE  JIOAW»,
«YenmoBeyeckue pachb».

Obopyoosanue: mynsixu «IIpoucxoxxaenue denoBeka» (OHOCTHI aBCTPAIONMUTEKA,
NUTEKAHTPOIA, HEAHJEpTaablla, KPOMAHBOHIIA), CJIENKH WM M300paKeHUs KaMEHHbBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reoXpoHoJOrnueckas Ttabnuua, Kojulekuus «DopMbl COXPAHHOCTH HMCKOIMAaEeMbIX
YKABOTHBIX U PACTEHUIN.

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

Tema 3. Opranu3msl U OKPYKAKIIASA cpeaa

DKoJlorusd KakK Hayka. 3aJaud W pasliebl 3KOJIOTMH. MeToAbl 3KOJOTMYECKHUX
UCCIIEIOBAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenbl oOuTaHWsl OpPraHW3MOB: BOJHAas, HAa3eMHO-BO3JYILIHAsA, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxomornyeckue  (daktopel.  Kmaccudukaruss — 3Komorudeckux — (HakTOpoOB:
abnoTuyeckue, OMOTUYECKHE U aHTPOMOreHHbIe. [[eficTBrUe IKOIOTHYecKuX (PaKkTopoB
Ha OPraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DoTonepuoausm.
[IpucnocobyieHrst oprauu3MoB K JeHCTBUIO abnoThyeckux (gaxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aMMOJCHCTBUM: KOHKYPEHITHS,
XMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaU3M.
3HaueHWe OWOTMYECKHX  B3aUMOJEWCTBHM JJI1  CYIIECTBOBAHMUS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE MIOKA3aTEN! MONYJISALNN:
YUCJIEHHOCTbD, IJIOTHOCTh, POKIa€MOCTh, CMEPTHOCTh, NIPUPOCT, MUTpaLMs. JJuHaMuKa
YUCJICHHOCTH TOITYJISILIUU U €€ peryssiusl.

Hemoncmpayuu:

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

Tabnuyvr u cxemvi: kapra «lIpupomasie 30HBI 3emum», «Cpeabl OOUTaHUS
opranusmoBy»,  «®otonepuoausmy», «llomynsuun», «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU TOMYJISIuu HHMy30puu-Tyhenskny, «[lumensie memm.

Jlabopamopuvie u npakmuyeckue paovomel:

Jlabopatopras pabora Ne 3. «Mopdomornueckrne OCOOCHHOCTH pPAaCTEHUN
U3 Pa3HbIX MECT OOMTAHHS.

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

[Tpaktuyeckas padora Ne 2. «[lomcdér IUIOTHOCTH TMOMYNSALMN Pa3HBIX BUIOB
PacTEHUI».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI
CooOmecTtBo opraHu3smoB — OuoneHo3. CTpykTypsl OWOI€HO3a: BUIOBa,
POCTpaHCTBEHHAs, Tpoduueckas (nuiesast). Buasi-nomuHanTsl. CBsi3u B OUOLIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstue o0 skocucTeme u GUOreoLeHo3e.
OyHKIMOHATLHBIE KOMIIOHEHTHI 9KOCUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILEBbIe) YpOBHU
skocucteMbl. [IumieBsie nenu u cet. OCHOBHBIE MOKA3aTEIN 3KOCUCTEMBL: Onomacca,
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OPOAYKIHUSA. IKOJOTMYECKHUE MHUPAMHUJIbL: MPOAYKIUH, YHUCICHHOCTH, OMOMAacCCHhI.
CBoiicTBa 3KOCUCTEM: YCTOWUUBOCTb, CaMOperyisinusi, pazsutue. Cykieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCUCTEMBI O03Ep M pPEK. ODKOCHUCTEMa XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCUCTEMBI.
bronornyeckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (dakTtop ycroHuuBocTH dKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie.

VYuenue B.U. Bepranckoro o 6uocdepe. ['panuiipi, coctaB u CTpykTypa 6uocdepsl.
Kusoe BemectBo u ero ¢Gynkmuu. OcoOeHHOCTH Ouocdepsl Kak TII00ATBHON
AKOCUCTEMBI. /[MHaMHIueckoe paBHOBECHE U 0OpaTHas CBSI3b B Ouocdepe.

KpyroBopoTsI BeliecTB 1 OMOr€OXUMUYECKUE ITUKITBI 3JIEMEHTOB (Yriepoa, a30Ta).
3oHabHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIN.

UYenoeuectBo B Ouochepe 3emisid. AHTPOIIOT€HHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE KOIOrUYECKHe MPOOIJIEMBI.

CocymiecTBoBaHue NMpUpoAsl U yenoBeuecTBa. CoxpaneHne Ouopa3HooOpasus Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PALIMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHUE. JlocTrkeHNsT OMONIOTUY U OXpaHa MIPUPO/IBL.

Hemoncmpayuu:

Ilopmpemwi: A.Jlx. Tencon, B.H. Cykaués, B.W. BepHanckuii.

Tabmuyvr u cxemsvi: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiectBa», «llemu mnuTaHus», «OKomOorvyeckas MNUPAMUIAN,
«buochepa u uyenosek», «IKocHCTEMa MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMPUPOAY», «BaXHEHIIME WCTOYHUKHA 3arpA3HEHUS BO3AyXa U
TPYHTOBBIX BOM», «[louBa — BakHeimias cocTaBistomas Ouocheprb», «DakTopbl
nerpanauuu nouB», «llapHukoBbiil 3@ ey, «PaKkTophl PaIUOAKTUBHOTO 3arpsA3HEHUS
ouocdepsi», «Ob6mas crpykrypa 6uocheps», «Pacrnpoctpanenue xxu3Hu B ouocdepe»,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OO6opynoBanue: Mojenb-anmiukanus «TUnuyHble  OMOIEHO3bl», repOapuit
«PacturensHbie coobmiecTBay, KoJuiekuuu «buonenosy», «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKUMU PACTEHHM M >KMBOTHBIX,
IIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM Tpynnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIEeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K Pe3yJbTaTaM OCBOEHUS
OOy4aroUMMHUCs  NpPOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPEeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JHMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI  CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKON
rPaXJAHCKOM HAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPECIICHHUIO, HAJTMYHEe MOTHBAIIMU K OOYUYCHHUIO OMOJIOTHH, [IeTICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHHWA JUYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAaUuIMA  pa3BUTHUS  OMOJIOTMYECKOTO  3HAHHWS, TOTOBHOCTH
1 CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKAMH, TMPUCYIIUMHU CHUCTEME OHOJOTHMYECKOrOo OOpa30BaHMS,
HaJU4Yue SKOJOTHUYECKOTO ITPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh II€H U CTPOHUTH
JKU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOM U  BOCIUTATEJBHOM JIESITEIBHOCTH B  COOTBETCTBUHU
C TPaAULMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSIMH, TPUHATHIMH B OOIIECTBE IpaBUJIaMH W HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUHM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyAa U CTAPUIEMY ITOKOJICHUIO, B3aMMHOIO
yBaXXEHUs, OEpPEKHOro OTHOWICHUS K KYJbTYPHOMY HACICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon Pepepanuu, NPUPOE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro mnpeaMera «buonorus» J0KHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPHUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUMCKOro OOIleCTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEILHOU
JICATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCcKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXJAAHCKOW TMMO3UIIMKM OOYYalolIerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBaXEHUE 3aKOHA
Y [IPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAAHUM Y4E€OHBIX
IPOEKTOB, PEIICHUU YUEOHBIX M MMO3HABATENbHBIX 33/a4, BHIIOJIHEHUN OMOJIOIMYECKUX
DKCIEPUMEHTOB;

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

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJCH C pa3HbIMH YOEKIEHUSIMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUSI YUEOHBIX,
MTO3HABATEIBHBIX U UCCIIEIOBATENIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU O0CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOM Y BOJIOHTEPCKOU NESTENBHOCTH;

2) MATPUOTHYECKOT 0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh POCCHICKON Tpa)kTaHCKOH HICHTUYHOCTH, MAaTPUOTH3MA,
YBOKEHHSI K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PomuHoii, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW S3BIK W KYyJIbTYpYy, HpPOILIOE W HACTOSIIEEe
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccuu;

[ICHHOCTHOE OTHOIICHWE K MPHUPOAHOMY HACIEAMI0O W TIAMSITHUKAM TPUPOJIBI,
JOCTIOKEHUSIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJI POCCUHCKUX YUEHBIX B CTAHOBIICHHE M Pa3BHTHE
Ouosorny, TOHUMAaHHS 3HAUYEHUS] OMOJIOTUU B TIO3HAHUM 3aKOHOB MPHUPOJIBI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'0 O0IIIECTBA,

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 U 3ammure (OrtedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

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

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTEISAM, CO3JaHUID CEMbUM HA OCHOBE
OCO3HAHHOTO TMPHUHSITUS LEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOIUOHAIBHOTO BO3EHCTBUS KUBOM MPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIISATH
KayeCcTBa TBOPUYECKOW JINYHOCTH;
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5) ¢pusnyeckoro BocnuTaHus, (OPMUPOBAHHMS  KYJBTYPHl 310POBbSI U
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3anusi 310pOBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
NUTaHUE, COOJIIOJIEHUE TMTMEHWYECKUX NpPaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHI U OT/AbIXA, peryssipHas (pu3nuecKasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY M ICUXUYECKOMY
310POBBIO;

NOHUMaHUE LIEHHOCTH MPaBUJI WHIUBUAYAJTBHOTO U KOJUIEKTUBHOIO O€30I11aCHOI0
MOBEJICHMS B CUTYalHsIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEACTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YIOTpeOsIeHUs
aJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOro BOCIUTAHUA:

TOTOBHOCTh K TPYZY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AaKTHUBHOM JEITCIbHOCTH TEXHOJOTMYECKOM MW  COIHMAIILHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHSATH TaKYIO JIEATEIHHOCTD;

HHTEpPEC K pa3IndHbIM cdepaM MpoPEeCCHOHATLHON NEATEIbHOCTH, YMCHHE
COBEPIIIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccuyu U peaarn30BbIBaTh COOCTBEHHBIC
’KH3HEHHBIE ILIAHBL,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSHKCHUHU
BCEM JKU3HHU,;

7) IKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTHYECKHU I1eJIECO00pa3HOE OTHOIIEHHWE K TPHUPOJIC KaK HMCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIl€CTBOBAHHS;

MOBBIIIIEHUE  YPOBHS  DKOJIOTUYECKOW  KYJbTYphl: MPUOOpETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXXHBIX MOCJIEACTBUM IS OKPYXKAKOUIEH
Cpebl;

OCO3HAHHUE TJIOOAIBHOTO XapakTepa OHKOJOTUYECKUX TMpodJieM M IyTed ux
pelIeHUS;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU M3YUECHUU OHOJIOTMM 3HAHUS U
YMEHUS MPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIb30BAHUEM
(coOmoieHre TPaBWII TOBENCHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHCHUE
paBHOBECHS B AKOCHUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEI OKPYXKAIOUIEW MPUPOTHOU
cpele, yMEHHE IMPOTHO3UPOBATh HEOIArOMPUITHBIE HSKOJIOTHYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX JIEMCTBUU U MIPEIOTBPAlIaTh UX;

HAIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYPHI,
OMbITa JEATENIBHOCTA JKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIbHOCTH IKOJIOTMUECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

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

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

NOHMMaHue crienuPrKy OMOJIOrMH KaK HayKu, OCO3HAHUS €€ posiu B (POpMUpPOBAHUU
pallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU  LEJIOCTHOIO  MPEACTABJICHUS
00 OKpy’KalollleM MUpE Kak O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHHMH TNpo0JieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHOJOTHMH Ui COBPEMEHHOM IUBUIM3AIINH:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUSA MEIULMHBL, CO3JAHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEUECTBA,
IOUCKAa MyTeHl BbIXOAA M3 TIJIO0AJBHBIX 3KOJOIMYECKHX Ipo0JeM U obOecredeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWUW B LIENSAX MOBBILICHUS
o0lIeil KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHAIBHOM TIpPaMOTHOCTH  OOy4aromuxcs, (QOpMUPYEMOM TMpH H3y4YEHUU
OMoJI0rHNY;

NOHMMAaHUE CYIIIHOCTH METO/IOB I03HAHMS, UCITOJI3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCHOJIb30BaTh MOTy4aeMble 3HAHUS ISl aHATIM3a U OOBSICHEHUS SIBJICHUI
OKpY)KaloIIero MHpa U MPOUCXOJAIMX B HEM HU3MEHEHHWH, YyMEHUE Jenarb
O00OCHOBAaHHbBIEC 3aKJIOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB M HUMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOTMYECKUE 3HAHUS JJISl pEILICHUs
npobJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIEN0BATENIbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUH 11O OMOJIOTMH B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpenMeTHble Pe3yNbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYWMble IS  (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYJAFOIITMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE TMOHSTHSA, OTpAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA B CIICIH(PUKY METOJOB MIO3HAHMS, UCTIOIb3YEMbIX
B ©CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTEMa, HAyIHBIH
dbakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIEAOBaHUE,
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HaO0JII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

(mo3HaBaTENbHEIE, KOMMYHHKATUBHBIE, pEryJIATUBHEIE), o0ecreurBaroIme
dbopmupoBaHue (YHKIIMOHATHPHOM TI'pPaMOTHOCTH M COIMAIBLHOM KOMIICTCHIIUU
oOy4Jarommxcs, CIIOCOOHOCTD 00 yJaromuxcs HCTOJIb30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIC
JICUCTBUSA B IMO3HABATEILHOW M COLMATILHOM ITPAKTHUKE.

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

CaMOCTOSITENILHO (DOPMYIUPOBATHh U AKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpUuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh NP OCBOCHUHU 3HAHUM MPUEMBI JOIMUYECKOI0 MBIIUICHUS (aHAIM3a,
CHHTE3a, CPaBHEHUS, KJIacCHU(PUKAINH, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
HNOHATUN (BBLAENATh WX XapaKTEpHblE€ NPU3HAKU, YCTAHABIUBATh CBS3U C JPYTHMHU
MOHSATUSIMU);

OIIPEAEIIATH LIENHU ACATEIBHOCTH, 33/1aBast IAPaMETPhl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCHUTb PE3YJIbTaThl AEATEIBHOCTH C OCTABICHHBIMHU LIEJISIMH;

UCMOJIb30BaTh OMOJOTMUECKHE OHATUS 11 O0BSICHEHUS! (DAKTOB U SABJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIECHUS (MHIAYKTHBHBIE, N€TyKTUBHbIE, [0 aHAJIOTHH),
BBISBJIATh 3aKOHOMEPDHOCTM M NIPOTUBOPEUYHS B PacCMaTpPUBAEMBIX SIBJICHUSX,
(GOopMyIHpPOBaTH BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA ISl IPEACTABICHHUS CYIECTBEHHBIX
CBSI3€ U OTHOLIEHUHN B M3y4aeMbIX OMOJIOTUMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUIA
Pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX HHPOPMALIMOHHBIX HCTOUHHUKAX;

pa3pabarbiBaTh IJIaH pELIEHUS MpoOJeMbl € Y4ETOM aHallu3a HMMEIOUIUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATh U BBIIOJHATh padOTy B YCIOBHSX PEaJbHOr'0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIJICHUE TP PEILICHUU )KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEIbCKON W MPOEKTHON JESATEIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPOOJIeM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
[IOUCKY METOAOB PELICHUsS NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B
TO3HAHUS,

VCIIOJIB30BATh PA3JIMYHbIE BUMBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €r0
UHTEpIIpETAlMU, MPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM UHCIIC
MIPH CO3/ITaHNUHN Y4E€OHBIX U COIMAIbHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJAJETh HAYYHOM TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;
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CTaBUTH B (HOPMYJIUPOBATH COOCTBEHHBIC 3/1a4l B 00pa30BaTEIIbHON ICITCILHOCTH
1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSA3U U aKTYaJIU3UPOBATh 3a7a4y, BBIIBUTATh
TUIIOTE3Y e€ peIleHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelbCTBAa CBOMX YTBEPKICHUM,
3a71aBaTh MapamMeTPbl U KPUTEPHUH PEIICHMUS;

aHAM3UPOBATH TIOJYYEHHBIC B XOJE PEIICHUS 3a/Jaud pPe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIISATH II€JICHANIPABICHHBIN MTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCCHOHATBLHYIO CPENy;

yMETh TEPEHOCHTHh 3HAHUS B I[IO3HABATEIHHYIO M MPAKTHYECKYI0 O0JacTH
KU3HEACATCITLHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, IIPEJIaraTh OPUTHHAILHBIC TIOJIXO/IbI H PEIICHHUS, CTABUTH
pOOJIEMBI U 33J1a4H, JIOMyCKAIOIINE albTCPHATHBHBIC PCIIICHHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
nocoOus, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOIOTHIECKIX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3UpOoBaTh HHGOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpECTaBICHUS, KPUTHICCKU OIICHUBATh €€ JTOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

dbopMynHpoBaTh 3aPOCHl U IPUMEHSATh PA3JIMYHBIE METOBI TPU TIOUCKE U 0TOOpE
Oounosornueckoit mHpopmMauu, HeOOXOIMMOM JIJIS BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

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

CaMOCTOSITENILHO BBIOUpATh ONTUMAIbHYIO (DOPMY MpPEICTABIECHUSI OHOJIOrHYECKOM
nHpopManuu (cXxeMbl, rpapuKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOE€);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEJCTBA NpHU paboTe ¢ OMOIOTHIECKOM
uH(oOpMarel: MPUMEHITh XUMHYECKHE, (PU3NYECKHe W MaTeMaTHYeCKUE 3HAKU W
CUMBOJIBI, OpMYITbI, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPeoOpa30BLIBAThH
3HAKOBO-CHUMBOJIMUYECKHUE CPEICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMU PACIIO3HABAHUS W 3aIUTHl UHPOpMaluu, UHGHOPMAIMOHHOM
0€3011acCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINN BO BCCX C(bean JKU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAJIOre WM JHUCKYCCHUM TI0 CYIIECTBY OOCYKJIaeMoll TeMbl (yMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHUA OTHOCHTCIILHO BBITIOJIHCHUA Hpej:[naraeMoi/’I 3aJda4u,
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YUUTBHIBATh MHTEPECHI U COTVIACOBAHHOCTH MO3UIMKI JPYIMX YYACTHUKOB JHMAJIOTa WA
JUCKYCCHH);

pacmio3HaBaTh  HEBepOaJIbHBIE CpEICTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYyallUi, YMETh
CMSATYATh KOH(IMKTHI U BECTH ITEPETOBOPHI;

BJIAQJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJCHCTBUS, TOHUMATH
HAMEpPEHUsl IPYTUX JIO/CH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECENHUKY U
B KOPPEKTHOM popme hOopMyIHpoBaTh CBOM BO3PAKEHUS;

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

CoBMecTHas 1eSITeIbHOCTb:

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBHIya bHOI paboThI
IpU peleHuH OUOIOrnYecKoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOCHCTBUS IPU pellIeHUH Y4eOHOH 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIINX HHTEPECOB
¥ BOBMOXKHOCTEH Ka)kKJJ0r0 WieHa KOJJIEKTUBA,;

MPUHUMATD 1IETTH COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBAaTh M KOOPAHMHUPOBATD
JeCTBUSI O €€ TOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUMN, pacpeeNaTh PoJi C y4ETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaTbl COBMECTHOI paboOTHhI;

OLIEHWBATh KAueCTBO CBOETO BKJAJa M KAXKIOTO y4aCTHHKAa KOMAaHIbI B OOIIHIA
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

mpe/iaraTb HOBBIE TPOEKTHI, OIEHUBaTh WM C TO3WIUKM  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TIOBUTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYaIUX,
IPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanmus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IIJISl BBISBICHUS MPOOJIEM M MX pEHICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JI€BbIE U CMBICIIOBbIE YCTAHOBKH B
CBOMX JICHCTBUSIX M MOCTYMNKAaX MO OTHOLICHUIO K dKHUBOW MPUPOJIE, CBOEMY 370POBbIO U
3I0POBBIO OKPYKAIOIINX;

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

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

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacimpsATh paMKHi Y4eOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

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

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

CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JIEATECIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LIEIIIM;

BJIa/IETh HaBBIKAMM TMO3HABAaTEJIbHOW pedIeKCHM KaK OCO3HAHHUs COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMW, MCIOJb30BAThH
npuéMbl pedIeKCHH JIJIsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 KX CHUKEHMUIO;

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

IlpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U IOCTOMHCTBA;
PUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPH aHAIKN3€ PE3YIbTaTOB JIEATEIbHOCTH;
pU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU APYTrOro YEJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmetHble pe3ynbTaThl ocBoeHUs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIOYAIOT cnenuduueckue i ydyebHoro mpeamera «buonmorus» Hay4yHble
3HAHWS, YMEHUS U  CIOCOOBI  JCHCTBMIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30oBaHUIO 3HAHWM, BUIBI ACSITEILHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX CHUTYyalUsAX, a TaKke B peabHBIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C Ouojorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEJCTABICHBI M0 TOAAM O0yUYEeHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOopMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHU B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMU, (PYHKUMOHAIBHOM TIpPaMOTHOCTHM YEJIOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJACP)KaHUE OMOJOTHYECKUX TEPMUHOB U MOHATHUH: JKHU3Hb,
KJIETKa, OpraHu3M, MeTa0om3M (0OMEH BEIIECTB M MPEBpaIleHue dYHEPTHH ), TOMEOCTa3
(camoperysiius), YpoBHEBas OpraHu3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(perpoayKIus), HacaeACTBEHHOCTh, M3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE U3Jaratb OWOJOTMYEeCKHe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, [EHTPAJIbHAS JI0rMa MOJEKYJSIpHON Owosoruu), 3akousl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydenus (0 LEHTpax MHOT000pa3vs M MPOUCXOXKICHHS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTh TpaHUIbI UX TPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BJAJE€Th METOJaMH HAy4YHOTO II03HAHHUS B OWOJOTHH: HaOIIOJACHHUE
U ONHCAHHUE >KHUBBIX CHCTEM, MIPOLECCOB W SIBJIECHUM, OpraHu3alus MU IPOBEACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEIYeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUM, TEOPUM M 3aKOHOB, YMEHHE JIeJlaTh BBIBOJIbI
Ha OCHOBAHUU MOJYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE TMPU3HAKKM BHPYCOB, KIJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKIETOYHBIX W MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
mporeccoB: OoOMEHa BEIIECTB W NPEBpAIlCHHs] SHEPruuM B KIETKe, (POoTocHHTE3a,
IJIACTUYECKOT O U YHEPreTUYECKOro obOmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIIOJOTBOPEHUS, PA3MHOXKEHUS, WHIMUBHAYAJILHOI'O pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATHh IMOJIYyYECHHbIC 3HAHUS [JIs1 OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJISl IPUHATUS PAKTUUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 00ecTieueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbSI OKPYKAIOLUX JIOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHS B OKpYXalolleld MPUPOAHOU cpee,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJIB30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUI JUIsl pallMOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE F'€HETUYECKHUE 33a4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBAaHUE, CIEMJIEHHOE HAacleA0BaHNUEe, COCTABJIATh CXEMbl MOHOTHOPUAHOIO
CKpEIMBaHUS AJis MPEACKA3aHUs HACIeJOBAaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JaOOpaTOPHBIE U TIPAKTUYECKHUE PadOTHI, COOII0OATh MpaBUiia
npu padboTe ¢ yueOHBIM U JIAOOpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE  KPUTUYECKH  OLICHUBATh U  HWHTEPIPETUPOBATh  HHQPOpPMAIIHIO
OHMOJIOTMYECKOr0 COAEPKAHMSI, BKIIOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAaccOBOW HMH(OpPMALMM, HAyYHO-TIOMYJSIPHBIE MaTepHalbl),
TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEAOBAaHMM B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOrMYEeCKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
NOHSATUIHBIN annapaT OMOJOTUH.

[IpenMeTHBIE  pe3ynbTaThl  OCBOGHHUA  yueOHoOro mnpeamera  «buosorus»
B 11 KJ1acce HOKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa UM HAy4yHOTO MHUPOBO33PEHMS, O BKJIA/€ POCCUUCKUX U 3apYOEHKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OHWOJOrMH, (PYHKIUMOHAILHOH TI'PaMOTHOCTH YeEJIOBEKa
JUISl peLIEHUs KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHHE OMOJOTUYECKUX TEPMUHOB M TOHSITUH: BHJI,
NOMYJISAIUs, TEeHOPOH, DBOJIONUSA, JBIKYIIUE CHIbI ((PaKkTOpbl) DBOJIIOIMH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, TMPOJYIICHThI, KOHCYMEHTBI, PEIYIICHThI, LIETH MUTAHUS, DKOJIOTUYeCcKast
nvpamMuia, OUoreoieHos, onocdepa;

yMEHUE u3Naratb Ouoniornyeckue Teopuu (dBoirormonHas teopust Y. JlapBuHa,
CHHTETUYECKAs TEOpHUsl DBONIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxonctBa K.M. bspa, yepenoBaHMs TJIaBHBIX HANpPaBJICHUN MW MYTEW SBOJIIOLUU
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, MPOLECCOB M SBJICHUN, OpPraHu3alvs W MPOBEACHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTHU
MEXIYy HCCIEIYeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIBI
Ha OCHOBAHMH TOJIYYE€HHBIX PE3YyJIbTATOB;

YMEHUE BBIJCNIATH CYIECTBEHHBIC MPU3HAKU CTPOCHHS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIIECACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, 1EUCTBUS SKOJIOTMUECKUX
(GbakTOpOB Ha OpraHUW3Mbl, TMEPEHOCAa BEHIECTB W IOTOKA JHEPTMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHUI B IKOCHCTEMaX CBOEH MECTHOCTH, KpYrOBOpPOTa BELLIECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHATH TIIOTYYCHHBIC 3HAHUSA I OOBSICHEHUS OWOJOTHYECCKUX
TIPOIIECCOB M SBJICHUH, JJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IEJIBbIO 00ecTieueHust 0€30MMaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY)KAIOIIHNX JIFOACH,
COOMIOACHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXKaIOIIEeW MpUPOJHOM cpere,
MOHUMAaHNE HeOOXOJUMOCTHU HCIOIB30BAHUS TOCTUKEHUI COBPEMEHHON OMONIOTHU AJIst
paLMOHAIILHOT O IPUPOOTIOIb30BAHMS;

YMEHUE pelIaTh JJIEMEHTapHble OHOJOTHMYECKHE 3a7aud, COCTABISATH CXEMBI
MepeHoca BEUIECTB U YHEPTUU B IKOCUCTeMax (LU MUTaHus);

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThI, COOMIOAATh MpaBuia
npu padboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE  KPUTHYECKH  OIEHMBATh W  HMHTEPIPETHPOBATH  MHGOPMAIIHUIO
OMOJIOTHYECKOTO COJEPIKAHMSI, BKIIOYAIONIYIO ICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccOoBOM HWH(OpPMAaIMK, HAyYHO-IOMYJSIPHbIE MarepHhabl),
paccMaTpuBaTh TII00aTbHBIE SKOJIOTHUYECKHE TPOOIeMbl COBPEMEHHOCTH, (POpMUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKMX HMCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pPa3aeiioB U TEM [IporpammMHoOe copepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath cogepxanre TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYESCKUMU U MIOHSTHUM: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, HayYHas KapTHHA MUpa, HAyYHBIH METOZ,
bumocodueii, peurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHKOM U rpaBoM. Ponb 6uosoruu HCCICOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX :iTh;EEEZHHHE;HE:}II)IS Hlf[/leii ?{;I?;HTB
Hayi. paszzensl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUCHUS.
llopmpeme1: . Jlapenn, I'. Menpen, Ha3plBaTh BaKHENIIUE OTPACIH
H. K. Kosbuos, Jix. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosmme nepes Guonorueit XX| B,
YKUBOU TIPUPOJIBI»

1.2 | Meroapl MO3HAHUS 1 Meto1bl MO3HAHUS KUBOU TPUPOIBI PackpeiBaths copepxkaHne TEPMUHOB U

YKABOU TIPUPOABI

(HabmroieHue, YKCIIEPUMEHT, OMUCaHHe,
U3MepeHue, Kiaccudukanus,
MOJIEJIMPOBAHUE, CTATUCTUYECKASI
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBI METOJ, METOJbI
HCCJICOBAaHUS.

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

Jlabopamopusie u npakmuueckue
pabomui:

[TpakTnueckas padora Ne 1.
«Vcnonb30BaHKe pa3IMIHBIX METOIOB
PU U3Y4EHUHU OUOJIOTMYECKUX
OOBEKTOBY»

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

Hrtoro yacoB no treme

2

Tema 2. 7KuBble CHCTEMbI H X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3Yy4YCHUE

1

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

OT HEOPraHU4YECKOU IPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3an OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BUA0BO,
HKOCUCTEMHBIN (OMO-TEOIICHOTHYECKHH),
OnochepHBI.

Hayxkwu, uzydaroniye OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3ALNU.
Jemoncmpayuu:

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

PackpriBaTh conepikaHne TEPMUHOB U
MOHSATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
oOMeH BEIIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IPaKUMOCTh,
HHEPro3aBUCUMOCTb, YPOBHH
OpraHm3aIuy XKU3HU (OMOCHCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHMu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YIOPSA0YCHHOCTD,
caMOperyJsiiys, UePapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOICTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHHE,
roMeocTas, PoCT U Pa3BUTHE,
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OpraHu3aliy >KUBOU PUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHINBOCTb,
ABOTIONMS (MIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IpUMEPHI OHMOCHCTEM
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.
Cobumonath nmpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hrtoro uacoB o teme

1

Tema 3. XumMu4eckni COCTaB U CTPOCHHE

RJIETKHA

3.1

XUMHUYECKHUN COCTaB
KkieTku. Boma n
MUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHUYECKUE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTBIL.
Bona n MuHepanbHbBIE BELIECTBA.
DYHKIIUY BOJBI U MUHEPAIbHBIX
BellleCcTB B KieTke. [lonnepxxanue
OCMOTHYECKOI0 OaJiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUYCECKHX DJIEMECHTOB B HE)KHBOU
npuponae», «Pacnpenenenne XuMu4eCKux

PackpeIBaTh conmepikaHue TEPMUHOB

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

Jloka3bIBaTh €IMHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMuIeCKUE 71€MEHTHI
10 TPyIIaM B 3aBUCHUMOCTH
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AJIEMEHTOB B KMBOM MPUPOIIE».
Tabnuywl u cxemor.: «Ilepuoamueckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHrE MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpU30BaATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsSBISATE CBSI3b MCIKOY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XHMHWYCCKOI'O
COCAUMHCHUSA U €TI0 (1)YHKLII/I$[MI/I B KIJICTKEC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHHe OENKOB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JKH, TOJIUMEPBI, MOHOMEDBI,
He3ameHumble U 3aMEHMMBbIE aAMUHOKMCJIOTBI, IENTU/IHAS CBA3b,
AMUHOKHCIIOTbl. AMMHOKHUCIIOTHBIN HNOJUIENTH, AeHATypaLusl.
COCTaB. YPOBHHU CTPYKTYpPBbI OEIKOBOIA XapakTepu3oBaTh OEIKHU KaK KJIace
MOJIEKYJIbI (MIEpBUYHAsA, BTOPUYHAS, OpPraHWYECKUX COCAMHECHUI;
TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOpPUILIIpHBIE OENIKH ),
buonorunueckue GpyHKIHUNA OEIKOB. MEPEUUCTIATh U XapaKTEPU30BaTh
Jemoncmpayuu: ¢GyHKIIMN OEIKOB
Tabnuywvt u cxemol: «CTpoeHne
MOJICKYJIBI OCJIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epMeHTHI — depmMeHTH — OMOIOTUYECKUE PackpbiBaTh conepkaHue TEPMUHOB U
Oouonorunyeckue KaTajau3aTopsbl. HNOHATUIN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyocTpaTHas Crieru(@UIHOCTD.
KodepmenTsl. BuramuHsI.
Otnmuunsa pepMeHTOB

OT HEOPraHMYECKUX KaTaITH3aTOPOB.

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

VYka3pIBaTh OTINYHUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemvi: «CTpoeHUe
dbepmeHTay.

Obopyoosanue: 000pyI0BaHNE
JUJIS1 TPOBEACHUSI HAOTIOCHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

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

OOBsICHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KHUBBIX CUCTEM,
B [IPOMBILIUIEHHOCTH, B MEIULIUHE,

B IIOBCEHEBHOM JKMU3HU YEJIOBEKA

3.4

VrneBonasl. JInmmmnael

VYTI1eBoABI: MOHOCAXapHUIhI (TITFOKO3a,
pubo3a 1 1e30Kcupud03a), Aucaxapuibl
(caxapo3a, JJakTO3a) U MOJIMcCaxapu/ bl
(kpaxmaJ, TJIMKOTEH, LEJUII0I03a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIMLEPUIBI,
dbochonunuIbl, CTEPOUIBI.
[M'uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUNA TUTUIOB.
CpaBHeHUE yrieBoA0B, OCIKOB U
JUMHUAO0B KaK UCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauysl u cxemol: «YTICBOIBI,
«JIummaeny.

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHSATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
TUcaxapuabl, TOJMCcaxapuabl, TIIIOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIbBI (KUPBI, Maclia),
dhochoaunuabl, CTEPOU/IBI.
XapaKkTepru30BaTh YIIICBOIbBI, JIUHIBI
KaK KJIACC OPTraHUYECKUX COSAMHCHHUIA.
KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIIMH
YIJIIEBOAOB U JIMIHUIOB.

Cxemarnuecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUUISl TPOBEICHUST HAOJII0ICHU,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HyknenHoBbie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHre TEPMHUHOB H
KUCIOThL. ATO Hykneotuasl — MOHOMEDHI MOHSTHUH: IE30KCUPUOOHYKIIEUHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u dpyHakumm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIUHYKJIEOTUAHAS LElb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpempor: JIx. Yorcon, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJACTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCIOpTHas,
«HyxknennoBsie kuciotsl; JJTHKY, pubocoMaiibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBsi3b.
MoneKyinsl ATO». XapakTepu3UpOBaATh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHUCJIOTBI KaK XUMAYECKUE COEAUHEHNS U
MHUKpPOIIpENapaThl HOCHUTEIM HACIEACTBEHHON
uHpopmarmu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKY HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJl HYKJIEHHOBBIX
kuciotr, ATD
3.6 | Uctopus u mMetoanl [uTonorus — HayKa O KJIETKE. PackpsiBaTh conepxaHue TEPMUHOB H

U3Y4YEHUS KIIETKHU.
Kierounas teopus

Kierounas teopus — npumep
B3aMMOJICHCTBUA UJIeH U (PAKTOB
B HAYYHOM ITO3HAHWH.

ITOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBATh COJIEPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.

33



®denepanbHas padoyas nporpamMma | buomorus. 10—11 knaccel (0a30BbIl YPOBCHB)

Metoasl U3ydeHus: KIETKH.
Jemoncmpayuu:

Tlopmpemui:

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

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

[lepeuncnate 1 XapakTepu30BaTh
OCHOBHBIE METO]Ibl U3yUEHUS KIETKU:
(TpUroToBIEHUE CPE3OB,

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

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1nenocTHas )KuBasi CUCTEMA.
OO1Me NpU3HAKU KIETOK: 3aMKHYTasl
HapyxHasi MeMOpana, mosekyinsl JJHK
KaK F€HETUYECKHI armapar, cucteMma
cuHTe3a Oenka. TUIbl KIeToK:
DYKapUOTUYECKAsl U MPOKAPUOTUYECKASL.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUYECKON KIIETKHU.

Knerounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOH KIieTKU. OCHOBHbBIE
OTJIMYHS PACTUTENLHOM, >KUBOTHOM U
rpuOHOI KieTku. [loBepXxHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHUKC, UX (QYHKIUH.
[InazmaTnyeckas MeMmOpaHa, ee CBOMCTBa

U QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MOHATHUH: KJIETKU (dyKapruoTHIeCcKas,
MPOKAPUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (11a3mMaieMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOILIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

CpaBHUBaATh MEXAY COOO0M
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOEHHUH KIJIETOK OaKTepui,
’KUBOTHBIX, PACTCHHH B TPHOOB
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Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywvl u cxemvi: «CTpoeHUe
YKAPUOTHUYECKON KIIeTKNY, «CTpoeHue
YKUBOTHOU KJIETKN», «CTpoeHue
pacTUTENIbHON KIETKU», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIBbL.
OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:
OIIC, anmapar ['onb1Ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOUIbI KJIETKU:
MUTOXOHJIPUH, TIACTUIBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP,
LHEHTPUOJIU, PECHUUKH, KTYTUKH.
@DYHKIMU OPraHOUAOB KIIETKHU.
Bxirouenwust.

Snpo — perynsTOpHBIN LEHTP KIETKU.
CrpoeHnue anpa: siaepHas 000J04Ka,
KapuoIia3mMa, XpOMaTHH, SIPBIIIKO.

PackpeiBaTh comepikaHnue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OPTaHOW/IbI,
sHjpora3maruaeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, AJIpO, s/IepHast
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE PYKAPHOTHICCKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOTIpernaparax;
KJIaCCU(UIIMPOBATH OPTaHOU]IbI

35



denepanpHas pabouas nporpamma | buonorus. 10—11 kmaccer (6a30BbIid YpOBEHB)

Xpomocomel. TpaHcriopT BemecTs

B KJIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIIeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX U
OaxkTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHHE

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHust (0THOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
ONMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KICTOYHOE AP0 KaK
MECTO XpaHEHHUs], mepeaaun (yIBOeHUe
XpOMOCOM) U pealin3aliuu
(TpaHCKpUIILIKSI) HACIEACTBEHHOM
uH(pOpMaIUU KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMIIOHCHTHI
a5pa 1 ux pyHKINH;

CxemMaTU4HO U300pakaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIIETKE

Hroro yacoB 1o teme 8

Tema 4. ’KusHeaesiTe1bHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WM META0O0IU3M. PackpeiBaTh conepKaHue TEPMUHOB U
[Inactuueckuit Accumunanus (TU1acTUYECKU 0OMEH) MOHSTUI: OOMEH BEILLECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTHUEeCKU MpeBpaIleHUe SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMMWJISILUS, TIIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3ak0HOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHMMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN U
rerepoTpodusiil. Pons hepmenToB

B OOMEHE BEIIECTB U MPEBPaALIEHUN
9HEpruu B kierke. DOTOCUHTE3.
CaertoBas 1 TeMHOBast (a3bl
¢dorocunresa. Peakiuu gporocunresa.
S dexTrBHOCTH HOTOCHUHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emJyie. BimsiHue yciioBHil cpenbl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HAUEHUE XEMOCHUHTE3
JUIS KM3HU Ha 3eMiIe.
Jemoncmpayuu:

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

JUCCUMWIISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocunHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

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

BbIsBIIATE NPUUMHHO-CIIEICTBEHHbBIE
CBSI3U M€Ky MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPODUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTRA,
KOHEUYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEAKIIMN CBETOBOM U
TEMHOBOM (ha3bl (OTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OneHuBaTh 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Paciieryienye BEIIeCTB, BBIJACICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpoxkenueun ero BUbl.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUI: SHEPreTHUECKUIT OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunrpoBanue. DPHEKTUBHOCTh
HHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBIIUTAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUuii OOMEH»

TUCCUMUIISIUS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
MpeBpallieHue YHePruu (MeTaboIn3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0coOOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Paznmuuate TUBl 0OMEHa BEIIECTB

B KJIETKE: aBTOTPOHBIN U
reTepoTPOQHBIA.

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

Y CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMy TIIUKOJIN3a,
OpOXKeHUs, KJIETOUHOrO JbIXaHHUS;
BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTh
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peaknnyu MmaTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanmu3anus reneTnyeckon
uH(dOpMaIK B KIIETKE.

PackpeiBath copepkaHue TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MAaTPUYHBIN CUHTE3, TPAHCKPUTIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTueckuii KOoa M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsiius — 6rocunTes Oenka.
Otanel TpaHcianuu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OmocuHTe3e OenKa.

Jemoncmpayuu:

Ilopmpemur: H.K. KonboB.

Tabnuywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u (pyHKIHOHUPOBAHKUE T'€HAY,
«Cunres Oenkay, «Permmmukamus JJTHKy,
«['eHeTnmueckuil KOM».

Obopyoosarue: MOJICTU- aANITUTUKAIIUHA
«Y nBoenue JJHK u Tpanckpunums,
«buocunTe3 OCIKAY»

pubocoMa, IIeHTpaJibHAs OoTMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBONMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATbHOCTbD,
HETEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON MH()OPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounsie
(hOpMBI KU3HU —
BUPYCBI

Hexknerounbie ¢hOpMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

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

yenoseka (BUY) — BozoyauTens CITNa.

OOpatHast TpaHCKpUIILMS, PeBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpocTpaHeHUs! BUPYCHBIX
3a00s1eBaHui.

PackpbiBaTh coaep)kaHue TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHS, KaIlCUJ,
OakTepuodar, BUpyc UMMyHOAehUIINTA
yenoBeka (BUY), oHKkoreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
O0COOCHHOCTH CTPOCHHUS U
KU3ZHEJIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUIA.
Tabauywvl u cxemwi: «Bupychbi»,
«bakrepuodarny; «Ctpoenue u
*ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodaray.

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

OO00CHOBBIBaTh U COOJIOATh MEPHI
MpOoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pectiupaTtopHbI€, KETYTOUHO-
KUIIICYHbIC, KJICIIEBOM JHIIChATUT,
BUY-undexums)

Hroro yacoB no reme

6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WIH )KU3HEHHBIN [TUKIT
kietku. Uarepdaza u MuTo3.
I[porneccsl, mporekaromire B HHTEpdase.
Pennukanys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMTHBIN M TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y UHJYBUIYaJIbHOTO Pa3BUTHUS
OpraHu3MoB. JlelieHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSIX
MHUTO33a. BHOJIOrHYeCcKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpsiBaTh comep:kaHle TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTEp(da3a,
peayIuIMKalus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONIHBIM
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.
Paznuuathk Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabnuyvl u cxemol: «KIICTOUHBIIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIENb-aNTUIMKAIUS «JleTeHre KIeTKu»;
monaens J[HK.

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

Jlabopamopuwvie u npakmuueckue
pabomuwr:

Jlaboparopnas padorta Ne 3.
«Habnronenue MuTo3a B KIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaxX CTaJuu MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

5.2

dopmel
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI pa3MHOXKEHUST OPTaHU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
¥ MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHuUE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHHUE
OpraHU3MOB, €TI0 3HAYCHHUE

TS CETICKITN U,

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS
oT OecrnoJyioro.

Hemoncmpayuu:

PackpsiBaTh comep:kaHlEe TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
SAUIIEKIIeTKA, CIEPMATO301/1, 3UT0Ta,
JIeJIeHUEe HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, parMeHTanus,
BEreTaTuBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemvl: «POPMBI

PAa3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y LIBETKOBBIX
pacteHuiny, «Jlenenue KieTku
OakTepumny, «BeretaTuBHOE
pPa3MHOXEHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaYeHue O0ECIoIoro U MoJI0BOTO
CIOCO0OB Pa3MHOKCHHS.

Briaenste BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aHMOCBSI3U
MeXy opMaMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJOTMYECKUM
3HAYCHHUEM.

Bragers npuémamu BereTaTuBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX ).
XapaKkTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIICTKH, CIIEPMAaTO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

HX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Iporeccsi,
MIPOMCXOAAIINME HA CTAIUSIX Meio3a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAaYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKI,
«Meio3y.

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

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSTHI: MEH03, KOHBIOT AU
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, TaMETBHI.

XapakTepu3oBaTh MEM03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OMUCHIBATh MEN03
[0 CTaaWsIM; CPAaBHMBATh CTaJIMU M€Eil03a
1 MUTO3a.

Pasznuuate Ha pucyHKax CcTaauu MeNno03a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUCHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — nmpouecc o0pa3oBaHus PackpbIBaTh conepkaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. MOHSTHUI: TaMETOreHe3, CIIEPMAaTOr€HE3,
KJIETOK. [TonoBble *xene3bl: CEMEHHUKU U OOreHe3, CIIepMaTOo301 ], aKpocoMa,
OrmutonoTBOpEeHHE anyHuKd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.

MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, | XapaKTepru30BaTh OCOOCHHOCTH
SUTIEKIIETKA) — CTIEpMATOTeHE3 raMeToreHesa y )KHBOTHBIX U €T0 CTa/lNu;
ooreHe3. OcoOEHHOCTH CTPOEHMUS I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMaTO30110B. IPOLIECC UX Pa3BUTHSI.

OmonorBopenue. [laprenorenes. CpaBHHMBATh CIIEPMATOr€HE3 U OOTEHE3.
Jemoncmpayuu: OmnuceIBaTh OIMJIOJOTBOPEHUE,

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoOe | OGMOIOTHYECKOE 3HAUCHUE

pazButHe», «['amerorenes OIJIOZIOTBOPEHUS

y MIIEKOITUTAIOIIMX U YETIOBEKaM

Obopyodosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKporipenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIONIETOY, «SAMIIeKIIeTKa

MJIEKOTUTAIOIIET 0.

Jlabopamopuvie u npakmuyecxkue

pabomoi:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpernapaTax»

5.5 | UunuBuayanpHoOeE NuauBuayansHoe pa3Butue (OHTOreHe3). | PackpbiBaTh coiepxaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHU3MOB (amOpuorenes). DTanbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

Pa3BUTHUA Y IIO3BOHOYHBIX JKHBOTHBIX!

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

Hemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OMJIOIOTBOPECHUE
Y IBETKOBBIX PACTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
Me30/1epMa, SHTO/IEpMa;
MOCTIMOPHOHAILHOE PA3BUTHE: TIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamopdo3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIO0TBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHAITILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
rpernapaTax 1 OMUCHIBAThH MPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOJIbI OHTOTEHERA;
psiIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTAIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrUYECKOE 3HAYEHUE
pa3BUTUS ¢ METaMOPGH030M;
OTPHULATENBHOE BIMSHHUE AJIKOT OIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YeJI0BEKA.

OnuceIBaTh MTPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB 1o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | I'enetuka — HayKa 1 [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh comep:kaHlE€ TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronoruu u aMOproIorun MOHSTUH: T€H, TECHOM, T€HOTHUII, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUH T€HETUKH. BKiaa XPOMOCOMBI, aJIJIETbHBIC TeHBI (AJIJIeINN),
POCCUHCKHX U 3apYOEKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl TEHeTUKH | JOMHUHAHTHBIN NMpU3HaK (reH),
(ruOpHUI0IOrMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHbIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKU: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUHN, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBaHUN. | FTEHETUUECKU; IOMUHAHTHBIC U
Jemoncmpayuu: pEleCCUBHBIE TPU3HAKU PACTCHUMN U
Tlopmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThbCs T€HETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aUCU T€HOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuit «I'opox MoceBHOM»

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEpPHOCTH HACJIeJOBAaHUS PackpbiBaTh coaepikaHre TEPMUHOB

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSTUI: MOHOTHOPUTHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpumaHoe CKpelrBaHue, PeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eIUHO00pa3us IPYNIbI, TUOPUIOIOTUYECKUM METO,

CKpEIIMBaHUE rUOpUI0B NIEPBOTO MOKoJieHUs. [IpaBuio | YucThie JIUHUM, JOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHA. 3aKkoH PpacCIICIiJICHUA
IIPHU3HAKOB. I'unores3a 4MCTOTHI ramer.
ITomHOE M HEMOJIHOE JAOMUHHUPOBAHUC.

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

lopmpemui: I'. Mennens.

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

Obopyoosanue:

MOIENU-anTuInKauu «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemomxnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

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

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

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIEOBAaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHUOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBaHUS AJIs ONpeeIeHuUs
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Iopmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS.
ObopyoosaHue: MOJIEb- aNTUTMKALIUS
«IurnbpuHoe CKpEIMBaHUE)

PackpeiBaths copepxkaHne TEPMUHOB U
MOHSATUM: JUTHOPUIHOE CKpEelllMBaHUE,
AHAIIM3UPYIOIIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT
C TIOMONIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIUCh C MTOMOIIBIO
(hEeHOTUTNTMYECKUX PAJIUKATIOB
pacIlIeIUIeHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUs, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAHUE TTPU3HAKOB.
Pa6ota T. Moprana mo crenjieHHoMy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIJIEHUS T€HOB B PE3yJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPHUsI
HAaCJIEACTBEHHOCTH.

['eHeTnyeCKUE KapThI.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuysl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKWBOTHBIX U YEJIIOBEKaY,
«B3anmMonenicTBrEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJa), MUKPOCKOTI,
Mozenb-amumkanus «llepexkpécr
XpOMOCOM.

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yueHue
pe3yJabTaTOB MOHOTHOPHUIHOTO

U IUTUOPUIHOTO CKPEIMBAHUS

PackpbiBaTh cosepkaHue TEPMUHOB U
ITOHSATHUN: CLEIJIEHHOE HACJIEI0BaHUE
MPU3HAKOB, PEKOMOHMHAIINS T€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHuaa.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHUS
XpPOMOCOMHOM TEOPUHU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana no CenjaeHHOMY
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEX 1Y T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HAaCIIEJOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJIEHUS I'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIEeI0BaHUE
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y 1p0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | 'eneruka momna. ['eneTuka mmomna. XpoMOoCOMHOE PackpeiBaTh conepxaHre TEPMHUHOB H
HacnenoBanue OIpeJETIECHUE 1MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITIOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTeporaMeTHbIE OpPraHU3MBl. TOMOTaMETHBIN MOJI, TETEPOraMeTHbBIN

HacnenoBanne nmpu3HAKOB, CLEIJIEHHBIX | I1OJ, CLENJIEHHOE C IIOJIOM HACJIEIOBAHUE
C TOJIOM. IPU3HAKOB.
Hemoncmpayuu: OOBACHATD LIUTOJIOTUYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICTICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnauywvl u cxemvi: «I'eHEeTHKA MOJAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CIEMJIEHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CII0JIO0M. Pemarh
YEJIOBEKA M KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3meHunBoCTh. BUbl U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
Henacnencreennas HEHACIICCTBEHHAs U HACJICICTBEHHAs. ITOHSATHI: U3MEHYUBOCTb,

U3MEHYUBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MOIM(PUKAIMOHHON N3MEHYHBOCTH.
BapuanunonHblii paa U BapualuoHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHbIE U KAUE€CTBEHHBIE
IIPU3HAKHU U UX HOpPMa PEaKIIHH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTb,
MoOU(UKAIIMOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKHU.
KrnaccuduunpoBaTh BUIbI
M3MEHYUBOCTU U BBISBIATH UX
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Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYHMBOCTIY, «MoaundpuKkaimoHHas
W3MEHYUBOCTHY.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas padora Ne 6. «3yuenue
MOAU(DUKAIIMOHHONW U3MEHUUBOCTH,
MOCTPOCHHE BAPUAIMOHHOTO psijia U
BAPUALIMOHHOW KPUBON»

OMOJIOTHYECKHE OCOOCHHOCTH.
[IepeuunciaTe cBOMCTBA
MOIU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATDH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHBIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psi/i, BAPUAILTMOHHYIO
KPUBYIO, BBIUHCIISTH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YnuBOCTh. KoMOuHaTuBHAas
M3MEHUYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
W3MEHYMBOCTH. MyTarimoHHas
V3MEHUYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

Yacrora ¥ NpUYMHBI MYTaIlAM.
MyrtareHHbie (aKTOpPHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICJCTBEHHOW M3MEHYMBOCTH
H. N. BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh Y U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemui: 1. ne ®pus, H. . BaBuios.

Tabauyel u cxemwvr: «MyTalrOHHAS

PackpbiBath copepkaHue TEPMUHOB U
MOHSTHI: HAaCIeACTBECHHAS
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCThb, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUTUIONAVS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHUYHUBOCTH

H. 1. BaBuiioBa 1 0OBICHSITH €r0
3HAUYCHME 11T OMOJIOTHMU M CEJICKIIHU.
KnaccuduuupoBars Mytaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaIUK.

OOBSACHITH IPUIUHBI BOZHUKHOBECHHS
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U3MCHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUs C TIECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananu3
MYyTaIHi y IpOo30(IIBI HAa TOTOBBIX
MUKpOIIperapaTax»

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

6.8

['eHeTrka yenoBeKka

['eneruka yenoseka. Kapuorumn
YeJIOBEKa.

OCHOBHBIC METO/IBI TCHETHKH YCIIOBEKA!
FeHEaJOTHYSCKUM, OJIU3HCIOBEIHI,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKHUU.
CoBpeMeHHOE onpeieIeHe TeHOTUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [111P-ananu3a.
HacnencrBennsie 3a001eBaHUs
YeJIoBeKa: TeHHBIC 00JIe3HH, O0JIC3HN

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

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTHII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYECKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBI METO/I, HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEICTBEHHOU
IIPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncisaiTe 0COOEHHOCTH U3yUYEHUS
TE€HETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPHI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKAa, XapaKTEPU30BaTh METOABI UX
Npo(PUIAKTUKHU; 0OOCHOBBIBATH 3HAUCHUE
MEJIUKO-TEHETHYECKOI 0
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CtBoJioBbIe KJIeTKHU. [IpyuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMUITAKTUKY U JICYEHUS TEHETUYECKUX
Oone3neit. MeanKko-reHeTuyecKoe
KOHCYJIbTUPOBaHNE. 3HAYCHHE
MEIUIIMHCKON MeHEeTUKHU

B NIPEJOTBPAILICHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanme
pe3yc-dakropay, «I eHeTuka rpymi
KPOBIW.

Jlabopamopusie u npakmuuecKkue
pabomui:

[TpakTuueckas padora Ne 2.
«CocTaBieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbIsSBIATE M cpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocTaBysTh M aHAIM3UPOBATH
POZOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro 4yacoB mo Teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT I
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak Hayka v Ipolecc. PackpeiBath conepxanre TEpPMUHOB

U TIporecc

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

Yuenne H. 1. BaBuiosa o neHrpax
MHOT'000pa3us U POUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTpBI MPOUCXOXKACHUS TOMAITHUX
’KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJIEKIUSI, COPT, OPOAA,
ITaMM, IOMECTUKALUS, WU
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOr000pa3usi ¥ IPOUCXOKICHUS
KYJBbTYPHBIX PAaCTEHUU U
KUBOTHBIX, THOpUAN3ALKA,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: kKapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHu», «Iloposs
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSKU TIJI0JI0B U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHUS

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenue H. Y. BaBunosa

0 IIEHTPax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3auvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

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

B 00ecCIeueHUH PO I0BOILCTBEHHOM
0Ee30ITaCHOCTH YeJI0OBEYEeCTBa

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblii 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras muHus.
CKpeluBaHue YUCTHIX JTHHUM.
['ereposuc, wnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBanue —
ayrOpuauHr. OtnanéHHas
ruOpuan3anus u e€ycrnexu.

HckycCTBEHHBI MyTareHe3 M MOJIy4eHue

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

PackprsiBaTh conepxkaHne TEPMHUHOB U
MOHATUH: HICKYCCTBEHHBINH OTOOP,
MacCOBBI 0TOOp, MHINBUIYaIbHBIN
0T00p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEIMBAaHUE, YUCTas IUHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpPEIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonurionibl. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBOro u
WHJUBUTYaJILHOTO), BUbI
rubpuan3anum (OJIM3KOPOJICTBEHHON U
OTJIaJIEHHOM), CITIOCOOBI MOMYUYCHUS
MOJIUILJIOUIOB.
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pacTEeHNM, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

llopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemsr: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @. NBanoBay, «lloaumnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KyJbTYPHBIX COPTOB PAacTEHHH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKI[UN PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOUCTIBITATENbHBIA Y4ACTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUU PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MPOM3BOCTBA

buotexHonorus Kak oTpaciib
MPOU3BOACTBA. ['eHHAsA MHKEHEpUS.
Otamnsl co3nanus pekomOuHanTHol JITHK
U TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenunii. KnonnpoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOT s, KIIETOYHAs
WUHXXEHEPHUsI, T€HHAasi MH)XKCHEPU,
KJIOHUPOBAHUE, TPAHCTE€HHbIE
opranusmsel, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE 1 ATUUECKHE HpO6JI€MI)I.

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

Tabauywvt u cxemot. «OOBEKTHI
ouorexnonorun», «Kiaerounsie
KYJbTYPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE U TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCJIIbCKOI'O X031 CTBa

W MEIUIIMHEI.
[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOWH>KEHEPHH.

OO6cyx1aTh PKOJIOTHYECKHUE U
TUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00J1aCTH
OounorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HaIIPaBJICHHOTO M3MEHEHHUs TeHOMA U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

HToro gacoB 1o TeMe 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3nesoB U TEM [IporpammHOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Tema 1. DBoJIOIMOHHAA OMOJIOT U

1.1 | OBomronusg U METOABI 1
e€ u3ydeHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
Brnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuAETENHCTBA IBOJIOLMH.
[TameoHTOMOrNYECKHE:
MOCJIE/I0BATEILHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbIe (HOPMEL.
buoreorpadudieckue: cxoncTBO H
paznuune (hayH uQIop MAaTEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMUYECKUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conmepkaHue TEPMUHOB H
TIOHSTHUI: YBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, prtoreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

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

[TpuBOINUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PAIOB.

[TpuBOoIUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEHl y BCEX KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

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

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvl u cxemol: «Pa3Burue
OpraHMYEeCcKOro Mupa Ha 3emiie»,
penbedHbie TaOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX KUBOTHBIXY,
«ApXEOnTEPUKCY.

Obopydosanue: dbuoreorpapuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTU HMCKOITAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIAXKHBIE MTPENapaThl
«Pa3Butne HacekoMmoroy», «Pa3Butue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXO0ACTBa

1.2

Ucropus pazsutus
MIPEJICTABICHUMN
00 3BOJIIOIIUU

OomoninonHast Teopust Y. JlapBuna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUITBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIPU OTPAaHUYCHHOCTH PECYPCOB,
HEoNpeAeIEHHas U3MEHYUBOCTD,
O0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTteTnyeckasi TEOpHs IBOJIOIUH

PackpbiBaTh copepkaHue€ TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTeCTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3IJISIJIbIHA BUJ U
spomonuio K. JIunnes, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATHKH M OOBSCHATH MIPUHITUAIIBI
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(CT3) 1 e€ OCHOBHBICTIOIOKCHUSI.
Jemoncmpayuu:

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

Tabnuyer u cxemor: «llomymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunHay, «@opMbl 00pPHOBI

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

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COIEPKAHUE U
3HAYEHUE PBOTIONMOHHON KOHUEMIINU
K. b. JITamapka.

OLeHuBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIbHO-9KOHOMUYECKHE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOU Teopun Y. [lapBuHa.
PackpeiBaTh conepkaHue 3BOFOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONPEIEIEHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyILIECTBOBaHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBotoNUU (CTD) u 00BACHATH
€€ 3HadYeHHe I10nOIOrUn

1.3

Buna: xpurepun n
CTPYKTYpa.
[Tonmynsmnus kak Kak
3J€MEHTapHas
€IUHULIA BUAA

MuxkposBomtonus. [lonymsinus kak
€AMHULABUAA U DBOJIIOLUH.
Jemoncmpayuu:

Tabnuyst u cxemovr: «llomymsiuny,
«MyTanroHHasi U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «/Ipozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), Mmojenb-anmkanus «llepexpéct
XPOMOCOMY.

PackpeiBaTh copepkaHie TEPMUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, O yJISIIHS,
reHo(OH I, MyTaIllMH, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomornueckuii, pu3HOIOTUIESCKUH,
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Jlabopamopnuvie u npakmuueckue
pabomui:

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

OMOXUMUYCCKHM, TCHCTHYCCKHI,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepu30BaTh MOMYJISAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO 110 OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | IBuKyiye CUjIbl JIBrokymue cumbl (dhaktopsl)sBoitonnn | PackpbiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTallMOHHBIM MOHATUI: KOMOMHATUBHAS
(akTOpbI) IBOITIOLIUU poLecc 1 KOMOMHATUBHAS M3MEHYMBOCTh, MyTallil, MYTallMOHHBIN
W3MEHYMBOCTD. [lonmyIAIMOHHBIE BOMHBI | POLECC, MTONYJSIIUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUXKYILIAE CUITBI (hakTOpbI IBOIOIUHU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHYUBOCTD, TONYJIALMOHHBIE BOJIHBI,
Ipeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JEHCTBUS
JBUKYIIUX CUJ (JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLIU
1.5 | EcrecTBenHbIil 0TOOD EctecTBeHHBII 0TOOp — HanpaBisiomuii | PackpeiBaTh conep:kaHue TEPMHUHOB U

U ero GopMbl

(bakTop PBOJIIOIHUH.
®dopMBbI €cTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIH O0TOOpP, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBOBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHM, CTAOUITU3UPYIOITUH,
JTU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapakTepu3oBarh 00pb0y

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
O0opbbOa ¢ HEOIaronpUsATHBIMU
¢dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbTarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30oBaHue

[Tprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJIEHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAIINH.
Bunu BumoobOpazoBanue.

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

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa30OBaAHUE,
«IKOJOTHIECKOE BHI000pa30BAHHE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJIEHUN Y )KUBOTHBIXY,

PackprsiBaTh copepxaHne TEPMUHOB U
MOHSATUM: TPUCTIOCOOJIEHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias okpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISATE 110 N300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX Ipenaparax npuMephbl
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBUSIM CpPEbl
0o0uTaHMs, T0KA3bIBaTh OTHOCUTEIHHYIO
1eJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObI U
MEXaHWU3MbI BUA000pa30BaHUS;
OIKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUICKIIUSI HACEKOMBIX C Pa3IMYHbIMU
TUTIAaMH OKPAaCKU; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopuwvie u npakmuueckue
pabomul:

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

(GbopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttorus.

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

OT HEeCMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuain3anmsi.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tllopmpemwi: A. H. CeBeplioB.
Tabnuysl u cxemvi: «<ApoMopho3bI»,
«Mnnoananranuny», «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpoeHHE TOJI0OBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: MAaKpOAIBOJIIOLIMS, (PUIIOTEHE3,
OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, ooas
JiereHepanys, aJanTHBHAs paguarius.
XapakTepu3oBatb (OPMBI IBOJTIOLIMH.
BrisiBiisiTe apoMop@o3bl U
UN0AANTAlliN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHI MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANITALMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3U MEXKITY MYTSIMU
Y HaIpaBJICHUSAMH SBOJOLNN

Yy PACTEHHU U KUBOTHBIX

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

2.1 | Uctopwus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YCHMUs.
I'unoressl
MPOUCX 0K IECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHBIE TIPEICTABICHUS

0 3apOXKJICHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMUs.
XUMHYECKAS 3BOJIFOLHS.
AOWOreHHbI! CUHTE3 OPraHUnYEeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKON HBOIIOLIHH.

HauanbHble 3Tanbl OMOIOrMuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HHMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOIHUS.
@opMHPOBAHNE OCHOBHBIX TPYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Topmpemur:

®. Penm, JI. ITactep, C. Muiep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

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

PackpriBaTh comep:kaHie TEPMUHOB U
MOHSTUM: KpealluOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OUOII0D3,
KoaIrepBaThl, MPOOUOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOIbl U3yUCHHUS
MCTOPUYECKOTO MPOIUIOro 3eMJIH.
[lepeyucnsiTe OCHOBHBIE ATaIIbl
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

OCHOBHBI€ ATaNbl
SBOJIIOLIUHU
OPraHM4eCcKoOro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU T10 3paM U
nepuoiam

PazBuTue xxu3Hu Ha 3emiie o 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTepo30McKas 3pel. [laneo3oickas
apa U e€ ePHOJIbl: KeMOPHICKHM,
OPIOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHUM.

Me3o30icKas 3pa U €€ NepPUoIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaiiHo3olickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HCOTCHOBBIM,
aHTPOIIOI'€HOBBIN.

XapakTepuCTUKa KJIUMaTa u
reoJIOTUYeCcKuX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIIHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l1osiBIIECHME,
paclBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECcKas TabIunIIa;
KoJuieKIusa «OpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopuvie u npakmuueckue
pabomui:

PackpeiBath copepkaHue TEPMUHOB U
IIOHATHUM: 30H, 3pa, IEPUO/L,
apoMopd03bl, UIHO0ATATITAIIUH.

3HaTh MOCJIEA0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MIPOTEPO30MCKAs, MAIEO30MUCKAS,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, METTOBOM,
MMAJICOTCHOBBIM U HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUM OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCKon
HCTOPUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopd o3l
PaCTEHUH U )KUBOTHBIX.

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

DKCKypcust « DBOJIOLUSI OPraHUYECKOr 0
Mupa Ha 3emJiie» (B eCTECTBEHHO-
HAy4YHbBI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKkoro Mupa Kak PackpeiBaTh coneprkanue TEpPMHUHOB U
cucrema OTpa)keHHe 3BOJIOLMHU. OCHOBHBIE IOHATHUI: CUCTEMAaTHKa, UCKYCCTBEHHAsI U
OpPraHUYECKOro MUpPa CHUCTEMAaTUYECKUE T'PYIIbl OPraHU3MOB. | €CTECTBEHHAs KjacCU(UKaus, OMHapHas

Hemoncmpayuu: HOMEHKIIaTypa, NPUHIINI
Tabauyvl u cxemol: «CoBpeMeHHas UEPapXUYHOCTH.
CHUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHMYECKOr0 Mupa
2.4 | DBodIOIMS YeIoBeKa DBOJIIOIMSA YeJIOBEKA. AHTPONOJIOTUs PackpsiBaTh conepkaHue TEPMUHOB U

(a"HTpOMOTEeHE3)

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

CucremaTrnyeckoe IOJIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

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

Obopyoosanue: CAETKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MOHSATHN : aHTPOIIOJIOT U, aHTPOIIOT€HE3,
4enoBek pa3ymHbIii (HOMO sapiens),
MPSAMOXOXKJIECHHE, BTOPAsi CUTHAJIbHAS
cucrema.

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

M3narate OCHOBHBIE I1OJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OLIEHMBATh HEHAYYHYIO MH(OPMALINIO
O MPOUCXOKJICHUU YEJIOBEKA.

3HATh CHCTEMATUYECKOE MOJI0KEHHE
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MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qoriepsl, pyouiia, ckpedia

Bua HOMO sapiens, mepeyncisaTh ero
MOp(}OI0ro-aHaTOMUYECKHUE PU3HAKU
Pa3HOro ypoBHS (THI, KJIACC, OTPSAL

u ap.).

YcranaBauBaTh 4epPTHI CXOJICTBA U
pa3IMYMii YeIOBEKa W JKUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYCHUE
HAYYHbIX 3HAHUHU O MPOUCXOXKICHUU
YeJioBeKa NIl TOHUMAaHUsI MECTa U POJIH
YeJoBeKa B MPHUPOJC

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. HaciencTBennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO11ecTBEeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMHUYECKHUX YEPT CTPOCHUS YeIOBEKa
U YEJIOBEKOOOPa3HBIX 00€3bsiHY,
«OCHOBHBIE MeCTa MaJICOHTOIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OO0opyI0BaHUE: MYISIKH
«IIponcxoxaeHne yeaoBeKa
(MaJICOHTONIOTMYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS EATEIbHOCTD,
noJIUMOP(U3M.

XapakTepu30oBaTh JBUKYIIHE CUITBI
(axTophI) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIbHEIC,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIC CTaJNH OCHOBHBIE CTaJIUM U BETBU DBOJIIOIIUU PackpriBaTh copepkaHue TEPMUHOB U
ABOJIOLIMY YEJIOBEKA YeJIOBEKa: aBCTPAJIONUTEKH, YemoBeK MOHSTU: aBCTPAJIONUTEK, YETOBEK

yMebii, YenoBeK NpsiMOXOISIITNM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
YenoBek HEaHAEPTAIBCKUM, YenoBeK HEaHJiepTaJiell, KPOMaHbOHEI,
pa3yMHBINA COBPEMEHHOTO THIIA. HEOJIMTHUYECKAs] PEBOJIIOLINS,
Haxosku mckomaemMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.
BpeMs CYIIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacrpocTpaHeHus, 00bEM T'OJIOBHOTO co00l OCHOBHBIE CTaJNHU IBOIOIIUU
Mo3ra, 00pa3 KU3HU, OPYIHSL. YEJIOBEKA: XPOHOJIOTHYECKUN BO3PACT,
Jemoncmpayuu: apeaJl paclipoCTpaHeHus1, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MAJICOHTOJIOTMYECKUX HAXOAOK MPEAKOB | OpyAus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «Ipesane
mon», «IlepBble COBPEMEHHBIE JTFOIH.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaenue yenoBeka» (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTablia, KP)OMAaHbOHIIA); CJICTIKU
WJIU U300pakKeHUsT KAMEHHBIX OpYIUid
MEPBOOBITHOIO YEJIOBEKA: KaMHU-
yomnrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpeiBaTh coneprkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eIoBeKa

OOJIbIIKME PaChl: €BPOIIEOUTHAS
(eBpasuiickas), HErpoO-aBCTPAJIOHIHAS
(3KBaTOpUaIbHast), MOHTOJIOMAHAS
(a3narcko-amMeprKaHCcKasi).

Y TIOHSITUI: pachl, PACOr€HE3, COLMAII-
JApBUHU3M, 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.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, MepeynucisITh U MPUBOAUTH
MIPUMEPHI MPUCITOCOOJICHHOCTH YeJIOBEKa
K YCJIOBUSIM CpE€Jibl, NPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHUST PACOBBIX
MIPU3HAKOB.

JlokaspIBaTh €MHCTBO Buaa HOMo
sapiens, Hay4HyI HECOCTOSATEILHOCTh
PAcoOBBIX TEOPUH,UJIEN COLIMATIBLHOIO
JIApBUHU3MA U pacu3Ma

Hrtoro yacoB o treme

9

Tema 3. Opranusmsl U OKPY:KAIIAS cpeaa

3.1 | Dxonorusi Kak Hayka 1 DKoJorusl Kak Hayka. 3aJauuu paszensl | PackpbeiBaTh colep:kaHue TEPMUHOB U
DKOJIOTUH. IIOHATHN: DKOJIOT s, TI0JIEBBIE
MeTozbl KOJOrMYECKUX HCCIeI0OBaHUM. | HAOMIOEHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymMO0nbAT, [TepeuuncraTey 3324 SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTMMU HAyKaMU.
Tabnruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTh METOBI
30HBI 3EMII DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenpl oOuTaHus U 1 Cpenbl 0OUTaHMsI OPraHU3MOB: BOAHAs, | PackpbiBaTh cojep:kaHne TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAS,
BHYTpPHU-OpraHu3MEHHasI.
Dkonoruyeckue GPaxTopsl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAaHUYMBAIOITUN (JIMMUTHPYIOIIIH )
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(dbakTopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuyst u cxemvi: «CpeblOOUTAHUS
OpPraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
sKOJNIOTHYecKue (aKTOPbl: A0NMOTHIECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh AEUCTBHE YKOJIOTHUECKUX
(daKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHueckue
(akTopbI

AOGuotnueckue QakTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
doronepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

Tabnuyst u cxemvt: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomui:

JlaGopatopnas pabota Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTEeHU U3 pa3HBIXMECT OOUTAHUSY.
JlabGoparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh copepkaHnue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PaKTOPHI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBouTH OHONIOrHYECKKEe HAOTIOICHUS
1 0QOpPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaAO0JIIOICHU I
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3.4 | buotnueckue buotuueckue daxtopsl. Buabl PackpeiBath copgepxanre TEpPMUHOB
bakTopbI OMOTHYECKHUX B3aUMOJIEHCTBUM: U TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUIIIHUYECTBO, MMApa3uTU3M,
ero ¢opmel. [lapasutusm, koonepanusi, | KOHKYPEHIIHS, MyTyalan3M, CHMONO3,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHre OUOTUYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJECHCTBUAN IS CYIIECTBOBAHUSA (akTOphl M BUJBI B3aMMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBblie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIY COOOM BB
OMOTUYECKUX B3aUMO/ICHCTBUN
OpraHu3MOB
3.5 | DKonoruueckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh conep:kaHne TEpPMUHOB U
XapaKTEPUCTUKHU nonyJysanuu. OCHOBHbBICTOKA3aTeN MTOHATHN: TOMYJISALINASI, YUCIIEHHOCTb,

BHJIA U TIOIYJISILIUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISILUY U €€ Peryssius.
Jemoncmpayuu:

Tabruyol u cxemwr: «llonmymsaunny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISINUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIIEHHOCTH TOMYJISIUU.
XapakTepu30BaTh OCHOBHBIEC MOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONKUCHIBATh MEXaHU3MBI
perysiiiui YUCICHHOCTH TOMYJIAIINT
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[IpakTrueckas padora Ne 2. «Iloxcuér
IJIOTHOCTH TOIYJIALMNA pa3HbIX BUIOB
pacTeHui»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U IK0OJOrH4ecKue CUCTEMBI

4.1 | CoobmrecTBa 1 Co00111€CTBO OpraHU3MOB — OMOIICHO3. PackpriBaTh copepskaHie TEPMUHOB U
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, MOHSTUI: OMOILIEHO3, IKOCUCTEMA,
MPOCTPaHCTBEHHAs!, TPOpUUECKas OMOreoeH03, BUbI-TOMUHAHTHI,
(mumeBast). Buabl-1OMUHAHTEI. HKOJIOTHYECKasT HUIIIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enn, MPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBI.
Obopyoosarue: MOACITb-aNIIUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €r0o
«PacturenpHbBIE COO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTH UJIMCTOBOM MO3aUKH.
CpaBHUBAaTH KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOOUUIECKYIO CTPYKTYPBI, CBSI3H MEKIY
OpraHu3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackphIBaTh comepaHue TEPMHUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHo3e.
OYHKITMOHATBLHBIE KOMITOHCHTBI

TTIOHATHH: DKOCUCTEMA, OMOTECOIICHO3,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpoduueckre ypoBHH, MHUIIIECBAS

69



®denepanbHas padoyas nporpamMma | buomorus. 10—11 knaccel (0a30BbIl YPOBCHB)

HKOCUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbie e U CETH.
OcCHOBHBIE MTOKA3aTeJU SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MUPAMUJIBL: IPOAYKIINH, YUCICHHOCTH,
ounomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cyxkneccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenu nmutaHusy,
«IKoNoruueckasi IupaMmuIa»

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

XapakTepru30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTH K TUTEIbHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIILHO
3aMKHYTBII KpyTrOBOPOT BEILIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKHE YPOBHU
YKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIIUH,
MAPAMHUJIbl YUCIIEHHOCTH Y MUPAMHUIbI
Ounomacchl.

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

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B OKOCUCTEMAX.
XapakTepu30oBaTh CYKLIECCUU, BBISBISITH
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHUCTEMBI

[IpupoaHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbiBaTh conepikaHie TEPMUHOB U
TIOHSITUI: BOAHBIC YKOCHCTEMBI,
OMOreoLEeH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKocHUcTeEMa XBOMHOTO Jiecay,
«buoleHo3 BogoéMa.

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

[TpuBOIUTH TPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromue
pasHble TpohUYECKUE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTPOIOr€HHBIE YKOCUCTEMBI. PackpbiBaTh copepkaHrue TEPMUHOB U
3KOCUCTEMBI ATpPO3KOCHUCTEMBI. MOHATHUI: aHTPOIIOT€HHAsI YKOCUCTEMA,
Ypboskocuctembl. buonoruyeckoe u arpo’Kocucrema, ypooskocucTeMa,
XO035IUCTBEHHOE 3HAYCHHE OouopazHooOpasue.
arpodKOCUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcUcTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOTUYECKOTO Pa3HOOOpa3us [IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3eMiJie. HKOCHUCTEM CBOEI MECTHOCTH, ONTUCHIBATH
Jemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuyvl u cxemvl: «ATPOIEHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue: Komnekus «BpeauTenu | MPUPOIHBIX SIKOCUCTEM U
BOKHEHUIIINX CEJIbCKOXO35IMCTBEHHBIX arpo’KOCUCTEM, arpOdKOCUCTEM U
KyJIbTYp» ypOo3KOCcHUCTEM
4.5 | buocdepa — VYuenne B. W. Bepnasnckoro o 6uocdepe. | PackpbiBath cojepkanie TEPMUHOB
riodanpHas ['panuIlbl, COCTAB U CTPYKTYypa NOHATHH: Onocdepa, )KMBOE BELIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. KuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHocTH 6rnochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AIbHON HKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

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

B CO3/laHK€ yueHus o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChEPHI,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIETr0 PacpOCTPAHEHUS.
[TpuBOAWTH MPUMEPHI MPOSIBIICHHUS
GbyHKIMH KUBOTO BelecTBa Onochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNIoBeKa.

[epeuncnsate 0coOOeHHOCTH OnoCchepsI
KaK r100ambHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BemiecTs u PackpeiBaTh conepxaHue TEPMHHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKIIBI DJIEMEHTOB MOHATHIA: LIEJIOCTHOCTH OHOCheEpHI,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCc(hepbl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepojaa B onochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJICH yrieponaa B ouocdepe.
OOBSICHATH IPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsate u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh conepxaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

MOHATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUN KPU3HC, II100aIbHbBIE

72



®denepanbHas padoyas nporpamMma | buomorus. 10—11 knaccel (0a30BbIl YPOBCHB)

AKOJIOTUYECKHUE TTPOOITIEMBI.
Hemoncmpayuu:

Tabauysl u cxemol: «IlpumepHbie
aAHTPOIIOI€HHBIE BO3IEUCTBHUS

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

b dexT», «DakTOpsl PaiOaKTUBHOTO
3arpsisHeHus ouocdeprn»; Kpacuas
kaura P®, nzobpaxeHus oxpaHsieMbIX
BUJIOB PaCT€HUN U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B buocdepe.

O1eHUBaTh MOCIEACTBUS 3arpPSI3HECHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpalleHus
OoropazHooOpaszus.

DopMyIUpPOBaTh COOCTBEHHYIO TTO3UIIUIO
110 OTHOUIEHUIO K II100aIbHbBIM U
PErMOHAIBHBIM YKOJIOTHYECKUM
npobsiemMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh IpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHUST DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliiecTBoBaHuE
PUPOIBI U
YeJI0BEYECTBA

Cocy1iecTBoBaHUE PUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBocTH 6uocdepnl. OcHOBA
PaIMOHAILHOTO YIIPABJICHUS
MIPUPOTHBIMH PECYpCaMU U UX
HCToNb30BaHue. JlocTHKeHNS OMOI0THN
U OXpaHa MPUPO/IBI.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATH: PALIMOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PALIMOHAIBHOE
WCIIOJIb30BAHUE TTPUPOJIHBIX PECYPCOB;
OCHOBHBI€ TOJIOKEHHS KOHIETIIIUU
YCTOMYMBOIO Pa3BUTUS
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Hemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK)

Htoro yacoB 1o teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME
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