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®enepanpHas paboyasi mporpaMma o yueonomy npeamery «buonorus» (6a3oBblit
ypoBeHb) (mpeameTHass o00yacTb «EcTecTBEHHO-Hay4yHble NIpPEaMEThI») (najee
COOTBETCTBEHHO — IIporpamMma Mo OHOJIOTHMH, OWOJIOTHS) BKJIHOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHhe OOy4yeHUs, IUIAHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI IPOTrpamMMbl
10 OMOJIOTHH, TEMAaTUYECKOE TUTAaHUPOBAHKE.

[TosicHuTenbpHas 3amMucKa OTpaykaeT OOIMe IEeNW W 3afadyd W3ydeHHsl OUOoJIoThH,
XapaKTEePUCTUKY TCHUXOJOTHYECKUX MPEANOCHUIOK K €€ H3YYeHHI0 O0yJarolIMMHUCS,
MECTO B CTPYKType Yy4eOHOro TiaHa, a TaKKe IOAXOAbl K OTOOpY COmep KaHus,
K OMpeAeNICHUIO TUIaHUPYEMBbIX Pe3yJIbTaTOB.

Conmepxanne 00ydeHHsS  PpacKpbIBae€T COJAEp)KaTelIbHbIE JUHUHM, KOTOPHIC
npeuIaratoTest s 005S3aTeIbHOr0 M3Y4YeHHs B KaKJOM KJacce Ha YPOBHE CPEIHEro
o01iero oopa3oBaHuUs.

[Inanupyemble pe3yibTaThl OCBOCHHS MPOTrpaMMbl 1O OHOJOTMM BKJIIOYAIOT
JUYHOCTHBIE, MeETalpeIMETHbIE pPe3yNIbTaThl 32 BeCh IepHOj OOydeHHs Ha YpPOBHE
cpenHero odmiero oOpa3oBaHUs, a TaKKe MpPEJAMETHBIC JOCTHKEHUS O0Y4arolerocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL OMpPENENCHHs] TOAXOA0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIC MOJIOKEHUS OrocC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIeJIeH, COAepKaHusl, pe3yIbTaTOB 00y4eHus: U TpeOOBaH Uit
K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, IMOJIOXKEHUS 00 OOIMIMX IENIX M MPUHIIAIAX,
XapaKTEpU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEeIHEr0o 00IIero oopa3oBaHus
B Poccuiickoit deaepanuu, a Takxke MOJOKEHUs 0 crenuduke Onojgoruu, e€ 3HaYCHUU
B [IO3HAHUM KUBOU MIPUPOBI U 00ECIIEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOT O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHHUSIM OIpPENENIEHbl OCHOBHbIE (DYHKIIMH MpPOTrpaMMBbl
1o OUoIoTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ha€T MpEACTaBICHHUE O LESAX, 00 o0Iel cTpareruu
OOydYeHMsI, BOCHUTAHUS M Pa3BUTHS OOYJAIOIHMXCS CPEACTBAMH y4e€OHOTO IMpeaMeTa
«buonorus», ompenenser 00s3aT€TbHOE MPEAMETHOE COAEP)KAHHUE, €r0 CTPYKTYpY,
pacrpeaeneHue o pasiesaM u TeMaM, PEKOMEHIYEM YIO MTOCIIEA0BATENbHOCTh U3YUECHUS
y4e0HOr0 MaTepualia ¢ yu€ToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JTOTUKU
00pa3oBaTeIBHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OMONOTMU TakKe YYUTBHIBAIOTCS TPEOOBAHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  NOPEAMETHBIM  pe3yjbTaraM  oO0y4deHUus
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU MESATEIbHOCTH/ydeOHBIX
JelcTBUI 00yJarouuXcs Mo OCBOEHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUs.

B mporpamme mo Owuonoruu (10—11 kmaccel, 0a30BbI YPOBEHb) pealM30BaH
NPUHITUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH OWoOJiorMH, Onarojaps dYemMy B HeEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHS, IIEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3JI0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIIEHHEM K OKpyKaromiehd mnpupogHoii cpene. [loaTomy Hapsaay ¢ u3ydeHUEM
OOITIEOMOIOTHISCKUX TEOPUH, a TAaKXKE 3HAHUN O CTPOSHUHU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAIIMX B HHUX IMPOIECCOB B TPOrpaMMe
10 OMOJIOTHH Y/ICIICHO BHUMAaHUE UCIIOIh30BAaHUIO TTOJTYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM TSI pEIICHHS MPUKIIQTHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKU HACIEACTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11ETIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOIHON Cpelie, aHaTu3a
BIIMSTHUS XO3SWCTBEHHOW JEATENHHOCTH 4YENOBEKAa HA COCTOSHHE TPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIECHHWE BHHUMAHHUS K TPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIEeUeHUS
YCIIOBUW Ui PEIIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
oOpa3oBaHusi, KOTOpas mnpeanojaraet (GOopMUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1O OWOJIOTHHU SIBISICTCSI OPUEHTUPOM ISl COCTABJICHHS pPabOYnX
MIPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIAJI0OKUTh CBOM BapHaHT IOCIICA0BATEIHHOCTH
W3YYCHHUS W CTPYKTYPhI y4eOHOTO Marepuaja, CBO¢ BUICHWE MyTel (HOpPMHpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB mpeAMETHBIX 3HAHUN, YMEHHM U CIOCOOOB y4eOHOM
JeSTEeNbHOCTH, a TaKKe METOJMYECKHX pEelIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yaeOHOTo ipenamera «bruomaorusy.

buonoruss Ha ypoBHE cpemHero o6imero oOpa3oBaHMsI 3aHUMAET BaKHOE MECTO.
On obecnieunBaeT popMHUpOBaHUE Y OO YUAIOIIUXCS MPEICTABICHUN O HAYYHOU KapTHUHE
MHpa, pacudpser U o0000IIaeT 3HaHUS O >KUBOM Mpupose, €€ OTIMYUTEIbHBIX
MpHU3HAKaX — YPOBHEBOW OpraHU3alMKM W DBOJIOIWN, CO3MAET YCIOBUS IS TTO3HAHUS
3aKOHOB KMBOW MPUPOJbI, (GOopMUpPOBaHUS (DYHKIMOHAJIBHOM T'PAaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€30MacHOro o0pasa >KM3HHU, DKOJIOTUYECKOT'O0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K )KUBOU TIPUPOJIC U YEIIOBEKY.

Bonpmioe 3HadeHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpPeIHEro oomero oOpa3oBaHUs, COLMATH3AIUN O0yYaAIOIIHXCA.
N3ydenune Ouonorun obOecrieyuBaeT yciaoBUs Il (POPMUPOBAHUS MHTEIUICKTYaJbHbIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, HSCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpalliu OUOJIOTUYECKUX 3HAHWKM C TPEJCTAaBICHUSMU W3 APYTUX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U Treorpaduu. HazpaHnHbie
TIOJIOKEHUS O TIPEIHa3HAYEHUH yueOHOTro ipeaMeTa « buomorus» coCcTaBHIN OCHOBY JIJISt
OTIpENCNICHUs] TOAXOA0B K OTOOpPY H CTPYKTYPUPOBAHUIO €r0  COACP)KaHUSA,
MPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot16op coxepxkanusi ydeOHoro mpeamera «buosorus» 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 KyJIbTYpbl, ONPEACISIIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKpY’KaloIen
MPUPOJHON cpelle, BOCTPEOOBAaHHBIC B IIOBCETHEBHOM >KU3HM U MPAKTUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cuUCTEeME 3HAaHWM 3aHUMAIOT  3JIEMEHTHI
COJIEp)KaHUsI, KOTOpbIE CIyXaT OCHOBOM g (GOpPMHPOBAHUS TPEICTaBICHUN
O COBPEMEHHOW ECTECTBEHHO-HAyYHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIIHMIX
JIMYHOCTH, CIOCOOCTBYIOITUX I'YMaHU3allUU OMOJIOTMYECKOT0 00pa3oBaHusI.

CtpykTypupoBaHHEe  COAep)KaHHMs  y4eOHOro Marepuajga B IpOrpaMme
no OWOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOrO 3HAYEHUS 3HAHMM
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBOH OpraHu3aiiiu
U DBOJIIONMHA. B COOTBETCTBUM C 3THM B CTPYKTYpe ydeOHOro mpenmera «buomorus»
BBIJICTICHBI CJICAYIONINE COJEpKaTeNbHble JWHUN: «buonoruss kak Hayka. MeTomabl
HAy4yHOTO To3HaHUs», «Kierka kak Owosiormueckas cucrema», «OpraHusm Kak
Oouonornueckass cucrema», «CucrtemMa M MHOroodpasue OpPraHu4ecKOro MHpay,
«IBOJTIOLIMS )KUBOU MPUPOJIBD), « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTHY.

Lenb uzydenus yae6Horo npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAICHHE
OOYYaOMIMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHAIBHOW OPTaHHW3aIluU >KUBBIX
CUCTEM pa3HOTO paHra MW TMpUOOpEeTEeHHWE YMEHUU UCIOJIb30BaTh JTH 3HAHUS
JUTSI TPAMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBON TPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

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

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3axX, [MpaBUjiiaX,  CIYXalMX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/IaX
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOOOPa3uH U OCOOEHHOCTSIX )KHUBBIX CHCTEM Pa3HOTO
YPOBHS OpTraHU3aIli¥, BBUIAIOIIMXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICOBAHUSIX
B Omonorunu;

dbopmupoBanue y  OOydJarOmMXcs  TO3HABAaTENIbHBIX,  HMHTEIUICKTYaJbHBIX
Y TBOPYECKUX CIIOCOOHOCTEM B MPOLIECCE aHAIN3A JAHHBIX O IMYTSIX Pa3BUTH B OMOJIOTUU
HAY4YHBbIX B3IJISIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTaHM3aINH;

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

dbopMupoBaHue 'y OOydYarolUXCd  YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B TMPAKTUYECKOW JCSATEILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHA M arpOOMOTEXHOIOTHIA;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YCIIOBEKOM JKHBOU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOIIOICHUS DTHICCKUX HOPM
IIpU MTPOBEACHUH OMOJIOTUIECKUX MCCIIeIOBaHUH;

OCO3HAHHWE IICHHOCTH OWOJOTMYCCKUX 3HAHWW [JI TIOBBINICHUS  YPOBHSI
HKOJIOTHYECKOU KYIBTYPHI, 1151 (HOPMHUPOBAHUS HAYTYHOTO MUPOBO33PEHUS;
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IPUMEHEHHE TNPUOOPETEHHBIX 3HAHUHW W YMEHMH B TOBCEIHEBHOM JKH3HU
JUISl OLIEHKHU TIOCJIEJICTBHI CBOEU NEATENHHOCTH MO OTHOIIEHUIO K OKPYXAIOIIEH Ccpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep MNPOo(UIaKTHKU
3a00J1€BaHUM.

B cucreme cpegnero oOmiero obOpaszoBanusi «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCA 00513aT€IbHBIM YU€OHBIM MTPEAMETOM, BXOISIIUM B COCTaB
npeaMeTHoN obnactu «EcTecTBEeHHO-HAYUHBIC TPEIMETHD.

OO6miee 4yKMCIO YacoB, PEKOMEHJIOBAaHHBIX U M3ydeHUs Ouojoruu — 68 4acos:
B 10 knacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 gaca (1 yac B Hezeno).
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorust Kak HaykKa

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

Meronpl TO3HAHUS >KUBOW TPUPOABI (HAOMIOACHHUE, IKCIIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoJeIMpoBaHue, CTaTUCTUIeCKas 00paboTka TaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, Ix. Yorcon n @. Kpuk.
Tabnuyvt u cxemvi: «MeToabl MO3HAHUS KUBOU TPUPOIBD».

Jlabopamopuvie u npakmuueckue padomal:
[IpakTrueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbBIX METOAOB IPU U3YUYECHHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U X OPTraHU3ALMSA

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

CaoiicTBa OMOCHCTEM M WX pa3HOooOpasue. YPOBHH OpraHu3aiuu OHOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJAILMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKHH ), OMOChEPHBIN.

Hemoncmpayuu:

Tabauysl u cxemwvr: «OCHOBHBIC TIPU3HAKU KU3HNY», «Y POBHU OpTraHU3AIUH KUBOU
PUPOIBDY.

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMHn4ecKuil COCTaB U CTPOEHHE KJIETKH

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

@YHKIMYU BOJbI U MUHEpAJIbHBIX BEUIECTB B KJeTKe. Ilogaep:xanrue 0CMOTHYECKOT O
OanaHca.

benku. CoctaB M cTpoeHHE O€lIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE AMHHOKHUCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJibl (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckue pyHKIUN OEIKOB.

@®epMeHTHl — Ouosiornyeckue kKatanmszaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPraHUYECKUX KaTaIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pud0O3a M AE30KCHpuO03a), AHucaxapuiibl
(caxapo3a, JaKkTO3a) M  TOJMCAaXapuipl (Kpaxmay, TIJIMKOTEH, LEJUII0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

Jlunuasl: Tpuraunepuibl, Gochoaunuasl, crepousl. ['uapodpmibHo-ruapodoOHbIC
cBoiicTBa. buonornueckue ¢yHkuum aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

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

[uronorus — Hayka o kierke. Kinerounas teopust — npumMep B3auMOJICUCTBHS UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI 3yueHUs KIIETKH.

Krnerka kxak nenoctHast >kuBas cucrema. OOmiuMe MpU3HAKH KIETOK: 3aMKHYTas
HapyxHast MmemOpana, mosiekyssl JIHK kak renernueckuii ammapar, cucTeMa CHUHTE3a
oenka.

Tunbl KIETOK: dyKapuoTHYecKass U IMpokapuoTuueckas. OCOOEHHOCTU CTPOEHUS
npoKapuoTHiecKkon kineTku. Kinerounas crenka Oaktepuil. CTpoeHHE 3yKapuOTHUECKOM
kJeTKu. OCHOBHBIEC OTIIUYHSI PACTUTEIBHOM, dKUBOTHOM 1 TPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIMKC,
ux (ynkuuu. Ilna3zmarnueckas meMOpaHa, €€ cBoicTBa M (QyHkuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpanHble opranouasl kietku: OIIC, anmapat Iombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKA: MHUTOXOHAPWUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U TiacTuA. Bunbl mnactua. HememOpanHbie OpraHnou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, XIyTHUKU. DyHKIUN
OpraHOMIOB KJIETKHU. BKiIroueHus.

SAnpo — perynsaTtopHbli 1HeHTp kieTkd. CTpoeHuwe snpa: sepHas 000JI0YKa,
KapuoIia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

Hemoncmpayuu:

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

Juacpammel: «PacripefieieHUEe XUMHYECKHUX 3JIEMEHTOB B HEXKHBON IMPUPOLEY,
«PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B 5KUBOM MTPUPOJIEY.

Tabruyor u cxemwvi: «llepuonuueckas TaONIMIA XUMHUYECKHUX DBJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbD, «buocunte3 Oenkay», «CTpoeHHE MOJIEKYJbI O€lKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotbl. JJTHK», «Ctpoenue Mmonexkynbr ATO»,
«CTpoeHHE DYKapHUOTHYECKOM KIIETKM», «CTpoeHue XUBOTHOM KIETKH», «CTtpoeHue
pacTUTENbHON KIEeTKW», «CTpOEHHE IPOKapHOTHYECKON KiIeTKn», «CTpoeHue sapa
KJIETKWY, « Y TIEBOAbBDY, «JIMIMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE il MPOBEICHUs
HAOMIOJEHUH, W3MEpPEHUH, OSKCIEPUMEHTOB, MHKPOIpENapaTbl  PaCcTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuyeckue padomel:

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

JIaGoparopnas pabora Ne 2. «3yueHue CTpOeHUs KJIETOK PaCTeHUH, )KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AccUMWIALNUS (TJIACTUUECKUN OOMEH)
U JUCCUMIIIALMS (DHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IMHOTrOo IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DJHEPrud B TOHUMAHHUU
MeTabou3Ma.

Tuner oOMena BemiecTB: aBTOTpopHBIE W rerepoTpodHbIi. Pomb 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
yCIIOBUM cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIMIEHHUS €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOLe OaKTEepUK. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuIe.

DOHepreTuueckuii 0oOMEeH B KieTKe. PaciierieHne BelIeCTB, BBIJICICHHE
U aKKyMYJIMPOBaHUE SHEPIrUM B KJIIETKE. DTambl YHEPreTHYecKoro oomeHa. ['nukonus.
bpoxxenue u ero Buuabl. KHCIOpPOJHOE OKHUCIEHUE, WJIM KJIETOYHOE JbIXaHHE.
OxucnurenbHoe hochoprnpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOTO OOMEHaA.

Peakiuun marpuunoro cuntesa. ['enerndeckas uadopmanus u JJHK. Peanuzanus
reHeThuuecko uWHpopMmaruu B KJIeTKe. [ eHeTWYecKuii KOJ ¢ €ro CBOWCTBA.
Tpanckpunuust — marpuunbiii cunte3 PHK. Tpancnsiuus — 6uocunTte3 Oenka. DTarmbl
tparcisiuun. KogupoBanre aMiuHOKUCIOT. Poib pubocom B OrocuHTE3e OEmKa.

Hexmerounple ¢GopMbl KU3HU — BHPYCHL. VIcTOpHsT OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M >KU3HEHHOTO IIMKJa BHUPYCOB.
baktepruodaru. bonesnu pacTeHuii, >)KMBOTHBIX U YE€JIOBEKAa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynopedunmra uyenoBeka (BUY) — Bo3dyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a U uHTerpasa. [IpoduakTiuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHMI.

Hemoncmpayuu:

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

Tabnuyvt u cxemvi: «Tumbl nuTaHHA», «MeTabomu3m», «MUTOXOHIPUSY,
«JHepreTudeckuit odMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHUYEeCKU KOm»,
«Bupycer», «bakrepuodarn», «CtpoeHue wu xu3HeHHbI 1ukia Bupyca CIIN]/la,
0aktepuodaray, «Permkanus JTHK.

Obopydosanue: wmonenu-anmkanuu «Yapoenne JHK wu  Tpanckpummmsy,
«buocunres 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

KreTounblit UK, WK KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkanua — peakuust matpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpPOMOCOMHBIE Ha0Opbl. Xpomartuibl. [[uToNormueckue OCHOBBI Pa3MHOXKEHUS W
WHIUBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

JHenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoiecchl, Mpoucxoasiine Ha pa3HbIX
CcTagusax MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpammupyemMasi ruOeb KIETKU — arornTo3.

®dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe U ToJioBoe. Buubl Oecrnosioro
Pa3MHOXKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHUE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHne, BETETATUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHUE
OpPraHW3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIINH.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Craguu wmeio3a. Ilpomecchl, NpoucxXxoidiive Ha CTaausIX MeHo3a.
[ToBenenue xpomocoMm B Mmenose. Kpoccunrosep. brosiornueckuii CMbBICT U 3HAYECHUE
Meio3a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKEJIE3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ouy, sHIEKIETKAa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTpPOEHUS
ANIEKJIETOK U ciepMaro3onaoB. Omionorsopenue. [laprenorenes.

NunuBunyanbHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHAILHOE ~ pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATBHOTO PA3BUTHA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisius, OpPraHOTeHe3. [ToctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANBHOIO PA3BUTHS: NPAMOE, HEMpsMoe (JIMYMHOYHOE). BimsHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CIHOCOOHBIE BBHI3BIBATH BPOKAEHHBIC
YPOACTBa.

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

Hemoncmpayuu:

Tabmyer u cxemvr: «DoOpMBl  pa3sMHOXKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OIIOJIOTBOPEHUE Y IIBETKOBBIX pAaCTeHUI», «BereraTuBHOE pa3MHOXKEHUE PACTECHUIN,
«/lenenue knetku OakTepuit», « CTpOCHHUE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsi nukim», «Permmkanus JJHK», «Muto3», «Meios3y», «lIpsamoe n Henpsimoe
pa3BuTHE», «l'ameroreHe3 y MIJEKOMUTAIONIMX U YeloBeKa», «OCHOBHBIC CTaJuu
OHTOTCHE3a.

Obopyodosanue: MMKPOCKOTI, MUKpOIpenapaThbl «CniepmMaTo30u/ibl
MJICKOMTUTAIOLIETO», <«SIMIEKIeTKa MJeKonuTarmero», «KapruoknHe3 B KJIETKax
KOpEIIKa JIyKa, MarHuTHas Mojenb-animkamnus «Jlenenue knetku», monens JIHK,
MOj1eTTh MeTada3zHOM XPOMOCOMBI.

10



®denepanbHas padovas mporpamma | buomnorus. 10—11 kmaccer (6a30BbIi YPOBEHD)

Jlabopamopmuvie u npakmuueckue padomol:

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

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

Tema 6. HacjieICTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaun reHetuku. Mcropus pas3Butus reHeTuku. Posib nurosoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKIIa pOCCHICKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TeHETUKH (THOPHIOIOTHYSCKUHN, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUueckuii). (OCHOBHBbIE TeHeTUYecKue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMAasl B CXeMaX CKPEIINBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHUsS IIPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe ckpeiMBanue. 3akoH eAMHO-00pa3us ruOpUIOB TIEPBOrO MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH pACHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBUCHUMOIO HAcJeJIOBaHUSl IPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHMOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEe
CKpewmrBaHue. VCroip30BaHNE AHAIM3UPYIOLIETO CKPEIIUBAHUSA Il ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuerienHoe HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o CIETUICGHHOMY
HACJICIOBAaHUIO T€HOB. Hapyllienue cuenieHus TeHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHUS HACTEJICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnoma. XpOMOCOMHOE ONpEIENeHHE Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U T€TepOraMeTHbIE Oprain3Mbl. HaciiemoBanue npu3HaKoB,
CUECIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHUibl NI3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Poiib
cpeAbl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepPUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanmoHHeli psAx W BapuanvoHHas Kpusasg. Hopma peakunm
npu3Haka. KoanyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKKU U UX HOpMa peakuun. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTUNHMYECKas, W3MEHUMBOCTh. KoMOuHaTuBHAs
U3MEHUYMBOCTh. Mel03 U MOJIOBOM MpoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MytauuoHHass HM3MEHYUMBOCTh. Kiaccudukamuss MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u mpuuMHBI MyTauuii. MyrtareHHble  (pakTopbl.  3aKOH
FOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3MeHunBoctr H.U. BaBumnoga.

BuesnepHast HacIe1CTBEHHOCTh U U3MEHYHUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TCHETUKH YEJIOBEKA:
reHeaJIOrHIeCKHi, OJIM3HEIIOBBIN, IIUTOIrCHETHISCKHIM, OMOXUMHYECKUI, MOJICKYIISIPHO-
TE€HETHYECKU . CoBpeMeHHOE ONpeeICHNE TE€HOTHIIA! ITOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHME, B TOM uwucie ¢ nomowmbto [IIP-anamusa.
HacnencrBeHnble 3a001eBaHus YeJIOBEKA: TeHHBIE 00JIC3HH, OO0JIE3HHU C HACJIEACTBE HHOM
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MpcaApacIioad0KCHHOCTBIO, XPOMOCOMHELIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHLIC
MyTalluu. CTBONOBBIE KJICTKH. HpI/IHIII/IHBI 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 JICHCHHUH
FeHETHYECKHUX 3a00IeBaHNH YeJIOBEKA.

Hemoncmpayuu:

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

Tabnuyvl u cxemvl: «MOHOTHOPUIIHOE CKPEIIMBAHUE W €T0 ITUTOTEHETHYECKas
OCHOB@», «3aKOH paCILICIUICHUS W €ro IUTOI€HETHYECKash OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpemmBanue», «lluTonmoruueckue OCHOBBI JTUTHOPHIHOTO
CKpelmuBaHus», «Meno3», «B3auMOIEHCTBUE aJlJICIbHBIX TE€HOBY», «l eHeThueckue
KapThl PACTCHUM, J>KUBOTHBIX W 4YeEJIOBEKa», «l'€HeTHMKa IMoja», «3aKOHOMEPHOCTH
HacJEeA0BaHUs, CIEIUIEHHOTO ¢ T0JIoM», «KapruoTumsl 4yenoBeka U KUBOTHBIX», «Buibl
U3MEHUMBOCTH», «MoaudukanmonHas w3MeHYUBOCTHY», «HacnmemoBanme pesyc-
dakTopay, «I eHeTruka rpymi KpoBuy», «MyTarmoHHAas ©3MEHUYUBOCTH.

Obopyoosanue:  MoJenu-ammukanu  «MOHOTMOPHIHOE  CKpEUIMBaHUEY,
«Henomuoe  gomuHupoBaHue»,  «Jurubpumnoe  ckpenuBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpozodwmray (Hopma, myranuu (Gpopmbl
KPBUILEB U OKPACKU Tema), repOapuid «I'opox moceBHOMY.

Jlabopamopuwvie u npaxmuueckue padoomol:

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

JlaGopatoprast padora Ne 6. «M3yuenune MOAM(PUKANMOHHONW HW3MEHUYHMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIMOHHOM KPUBOW».

JlaGopatopHast pabora Ne 7. «AHamm3 MyTaluil y Apo30QuMIbI Ha TOTOBBIX
MUKpOIpenapaTax».

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

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OHOTEXHOJIOT MU

Cenexkuus Kak HayKa U Mpouecc. 3apoxkKJACHUE CEJIEKIIMU U JOMECTUKAIUS. Y YEeHHE
H.W. BaBuioBa 0 LIEHTpax MPOHMCXOXKAECHHUS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHI.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/A, IITAMM.

CoBpeMeHHbIE METO/Abl CeJeKIUU. MaccoBbli M HMHIWBUIYAIbHBIM OTOOpPHI
B CEJNEKIMM pAaCTEHMH U KUMBOTHBIX. OLlEeHKa »3Kcreppepa. biauszkoponcTBeHHOE
cKpeluBaHue — UHOpuauHT. Yucrast nuHus. CKpeluBaHue YUCThIX JIMHUM. ['eTeposuc,
win tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
ruOpuauzanus U e€ ycnexu. VICKyCCTBEHHBId MyTareHe3 U MOJTY4YeHHUE MOJIMILIONI0B.
JlocTmxKeHns CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib MpOM3BOACTBA. | €eHHas HHKEHEPHS. DTarbl CO3IaHUS
pexomOunantHo JIHK wu Tpancrennbix opranuzMoB. KiieTouHas uWHXKeHepHs.
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Krnerounbsle kynbTypel. MHKpOKIOHAIBHOE pa3MHOXeHUEe pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
u aTH4eckue npoodsieMbl. MO — reHeTHYeCKU MOIU(DUITMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

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

Tabauywl u cxemol: xkapta «LIeHTpBI NPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuin», «llopomgel moOMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PaCTEHHII,
«Otnmanénnas ruopuau3anus», «Padotsl akagemuka M.®. MBanoBay, «Ilomummmonausy,
«O0bekThl  OmoTtexHojorun»,  «KierouHnble  KyJbTypel M KJIOHHPOBaHUEY,
«KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

ObopyodosaHue. MyISKU TUIOJIOB U KOPHEIUIOJOB IUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS».

Jlabopamopuvie u npakmuyeckue paoomoi:

Oxckypeus «OCHOBHBIE METOJIBI M JIOCTUKEHUS CEICKIIMM PACTEHUN U )KUBOTHBIX
(Ha CeNeKIHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBINA YYacTOK,
B TEIUIMYHOE X034MCTBO, Ja00OPaTOPUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBomIOLMOHHAsA OUOJIOT U

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

CBuzerensctBa  3BoMolMM.  [laneoHTONOrMYecKne:  MOCIEN0BATENbHOCTD
NOSIBJICHUSI BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMHUCH, TMEpeXOoaHble  (POpPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA M Pa3duuusi SMOPUOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTENBbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OIMYEeCKHX TyTed Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipenanocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBrokymue Ccuiabl 3BOMIOUMKA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
OpU  OTrPaHUYEHHOCTH  PECypcoB,  HeompeAes€HHas  M3MEHYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

Mukpossosmonus. [Tomynsanus kak eIMHUIA BUAA U SBOJFOLUY.

JIBrkytiue cuiibl ((hakTOphl) SBOJIIOIIMU BUJIOB B TIpUpojie. MyTallmoHHBIN TIpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonmysimonHbIie BOJIHBI U Apeid reHoB. M3omsuus u
MUTPALIASL.

EcTecTBeHHBII 0TOOp — HANPaBIAOIMINIA (HaKTOP IBOTIOLMH. POPMBI €CTECTBEHHOTO
oroopa.
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IIpucrnocoONeHHOCTh  OpPraHM3MOB  Kak  pe3yinbTaT HBomonuu. [Ipumepst
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOp(O3bl U UANO-aJaNTALIUH.

Bun u BungooOpazoBanue. Kputepun Buga. OcHOBHbIE POpPMBI BUAOOOPA30BAHMUS:
reorpayu4eckoe, 3KoI0rn4ecKoe.

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

[IpoucxoxkaeHne OT HECNEeNUANM3UPOBAaHHBIX MpeAakoB. [Iporpeccupyromas
creuuanu3anus. AJanTuBHAs paauams.

Hemoncmpayuu:

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

Tabauyvl u cxemwl: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emie», «3apojabllin
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a CYyIIECTBOBAHHUE,
«EctectBeHHBI 0TOOPY, «MHOr000pa3ue cCopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsanumy, «MyTanMoHHasT W3MEHUHUBOCTH», «ApoMopdOo3bD»,
«Anunoananranmmy, «O0mas gereHeparus», «Brwkyme cuibl 3Bomonun», «Kapra-
cxeMa wmapupyra nyremectsus Y. Jlapsuna», «boppba 3a cCyliecTBOBaHUEY,
«IIpucnoco0aeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BUJI000pa3oBaHUe»,
«DKOJIOTHYECKOE BUI000Pa30BaHUEY.

ObopydoeaHue. KOJUIEKIIMSI HACEKOMBIX C pa3IMYHBIMHM THUIIAMH OKpPAacKu, Habop
IUIO/IOB M CeMsiH, KoJuleKuus «IIpumepsl 3alIMTHBIX NPUCIOCOONIEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HalpaBi€HUS H3BOJIOUUN», O00bEMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapra Mmupa, KoJeKuus «@opMbl COXPaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pPAacTeHU», Mozenb anrmkanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«Ipo3zoduna» (Hopma, myTaiuu (GOPMbI KPbUTLEB U OKPACKH TENA).

Jlabopamopusie u npakmuyeckue padomel:

JlabopatopHast pabora Ne 1. «CpaBHeHHWE BHIOB IO MOPQOIOTHICCKOMY
KPUTEPHUION.

JlaGopatoprast pabora Ne 2. «Onumcanume MPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE KU3HHM HA 3emMJie

JloHay4yHBIE TIPEACTABICHUSA O 3apOKACHMM >KM3HHU. HayuHple rumnoressl
BO3HUKHOBEHUS KM3HU Ha 3emJyie: abMOreHe3 U MnaHcnepMus. XUMUYECKasi HBOJIIOLHUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATILHOE
NOATBEPKACHUE XUMHUYECKOM »HBomonud. HauanbHble H3Tanbl  OMOJOTMYECKON
sgomonu. l'mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpPOTOKIETKU. llepBrle KkieTkm u ux 3Bomouus. PopMupoBaHue
OCHOBHBIX I'DYIII KMBBIX OPTaHU3MOB.
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Pa3zgutne xu3Hum Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepruoapl: KEMOPHUICKUNA, OPAOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

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

Kalino3zoiickas spa u €€ nepuobl: NajacoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€H OBBIM.

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

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxeHHe dBOMOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

OBOMIIOIMSL YEIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHUI
O MIPOUCXO0KJIEHNH YenoBeKa. MeTobl n3ydeHus: anTpororesesa. CxoacTa U pa3inyus
YeJIOBEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.

JBrxyue cuibl (akTopsl) aHTpornoreHe3a. HacnencTtBeHHas M3MEHUYMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 »KW3HU, U3TOTOBJICHUE OPYIUW Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOIMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBeK
ymenbiid, YenoBek npsMoxoAsiuii, YenoBek HeaHAepTaIbCKHil, YETOBEK pa3yMHBIN.
Haxongku McKomaeMbIX OCTAaTKOB, BpPEMsI CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3ra, 00pa3 )KM3HHU, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpAJIONIHASL (PKBaTOpUaibHAsl), MOHIOJIOWJHAA (A3MATCKO-AMEPUKAHCKAas).
UepTsl MPHUCTIOCOOJICHHOCTH MPEJACTABUTENIEH YeNOBEUECKUX pac K  YCJIOBUSIM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

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

Tabnuyvt u cxemvi: «Bo3HukHoBeHHne CONHEYHOM CHCTEME», «Pa3BurHne
opranuueckoro  mupa», «PacrurenpHas  kietka», <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHass CHUCTEMa OPraHuyecKoro MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa U YETOBEKOOOPA3HBIX 00€3bsSH,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBHenimme mogm», «lpeBHume smogm», «llepBeie  COBpeMEHHBIE  JIHOAWY,
«YenmoBeueckue pachb».

Obopyoosanue: mynsixu «lIpoucxoxaenue denoBeka» (OHOCTHI aBCTPAIONMUTEKA,
NUTEKAHTPOIA, HEAHJEpTaablla, KPOMAHBOHIIA), CIENKH WM M300paKeHUs KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reoXpoHOJIOrnueckas Ttabnuua, Kojulekuus «DopMbl COXPAHHOCTH HMCKOIMAaEMBbIX
YKUBOTHBIX U PACTEHUIN.

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

Tema 3. Opranu3msl U OKPYKAKIIASA cpeaa

DKoJlorusg Kak Hayka. 3ajayd W pasliebl 3KOJIOTMH. MeToabl 3KOJOTMYECKHUX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenbl oOuTaHMsl OpPraHW3MOB: BOJHAas, Ha3eMHO-BO3JYILIHAsA, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxomornyeckue  (daktopel.  Kmaccudukarmuss — 3Koiorudeckux — (HakTOpoOB:
abnoTuyeckue, OMOTUYECKHE U aHTPOMOreHHbIe. [[eficTBrUe IKOIOTrHYecKux (PakTopoB
Ha OPraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONepuoau3Mm.
[IpucnocobieHrst Opraunu3MoB K JeHCTBUIO abnoThyeckux paxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aMMOJEHCTBUM: KOHKYPEHITHS,
XHMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTPaIU3M.
3HaueHWe OWOTMYECKHX  B3aUMOJEWCTBHM I  CYLIECTBOBAHHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE MIOKA3aTEN! MONYJISALNN:
YUCJIEHHOCTbD, IJIOTHOCTh, PO’KIa€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpanMs. JJuHaMuka
YUCJICHHOCTH NOITYJISILIUU U €€ peryssiuusl.

Hemoncmpayuu:

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

Tabmuyvr u cxemvi: kapra «lIpupomnasie 30HBI 3emim», «Cpeapl OOUTaHUS
opranusmoB»,  «®otonepuonusmy», «llomymsiuun», «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU TOMYJISIuu HHQy30puu-Tyhenskny, «[lumessie memm.

Jlabopamopuvie u npakmuyeckue pavomel:

JlaGopatopras pabora Ne 3. «Mopdomoruueckrne OCOOCHHOCTH pPaCTEHUU
U3 pa3HbIX MECT OOUTAHHS.

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

[Tpaktuyeckas padora Ne 2. «[lomcdér IUIOTHOCTH TMOMYNSALMN pPa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI
CooOmectBo opranu3smoB — OuoneHo3. CTpykTypsl OuOIEHO3a: BHUIOBas,
pOCTpaHCTBEHHas, Tpoduueckas (nuiuesast). Buabl-qomuHanTsl. CBsi3U B OUOLIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstue 00 skocucTeme u GUOreoeHo3e.
OyHKIMOHATbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILEBbIe) YpOBHU
skocucteMbl. [IumieBsie nenu u cet. OCHOBHBIE MOKAa3aTEIN 3KOCHUCTEMBL: OMomacca,
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OPOAYKIUSA. KOJOTHYECKHME MHUPAMHUJIIbL: MPOAYKIUH, YUCICHHOCTH, OMOMAcCCHhI.
CBoiicTBa 3KOCUCTEM: YCTOMUUBOCTb, CaMOperyisinusi, pazsutue. Cykieccus.

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

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCUCTEMBI.
bronorndyeckoe u X03iCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (dakTtop ycroHuuBocTH dKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pPa3HO00pa3us Ha 3emiie.

VYuenue B.U. Bepranckoro o 6uocdepe. ['panuiipi, coctaB u CTpykTypa 6uocqepsl.
Kusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak TI00aTBHON
AKOCUCTEMBI. [[MHaMHUYeckoe paBHOBECHE U 0OpaTHas CBSI3b B Ouocdepe.

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

UYenoeuectBo B Ouochepe 3emiid. AHTPOIOT€HHbIE U3MEHEHHS B Ouocdepe.
['oGanpHbIE KOIOrUYECKHe MPOOJIEMBI.

CocymiecTBoBaHre nMpuposl 1 yenoBeuecTBa. CoxpaneHne OuopasHooOpasus Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PALIMOHAIBHOTO YIPABICHUS MPHUPOIHBIMU
pecypcaMu U UX UCIONb30BaHUE. J[ocTrkeHNsT OMONIOTUY U OXpaHa IPUPO/IBL.

Hemoncmpayuu:

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

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  coobmiectBa», «llenmu mnuTaHus», «OKoMOrHyYecKas MNHUPaMUIAY,
«buocepa u uyenosek», «IKocHCTEMa MIMPOKOIMCTBEHHOrO Jieca», «IDKOCHCTEMa
XBOMHOIO Jieca», «buorneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMPUPOAY», «BaXHEHIIME WCTOYHUKUA 3arpsA3HEHUs BO3AyXa U
TpyHTOBBIX BOn», «llouBa — BakHeWmas cocTaBistomas Ouocheprb», «DakTopbl
nerpanauuu nous», «IlapHukoBerit 3QdexT», «PaKkTophl PaIuOAKTUBHOTO 3arpsA3HEHUS
ouocdepsin, «Ob6mas crpykrypa 6uocheps», «Pacrnpoctpanenue xxu3Hu B ouocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OOopynoBanue: Mojenb-aniiukanus «TunuyHele  OMOIEHO3bI», repOapuit
«PacturensHbie coobmiecTBay, Koulekuuu «buonenos», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», repO0apuu M KOJUIEKUMU PACTEHHM M >KMBOTHBIX,
MIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKUM TpyIlnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

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

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorusy»
BBIJICJICHBI  CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKON
FPaXJAHCKOM HMIAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPEICIICHHIO, HAJTMYHEe MOTHBAIIMU K OOYUYCHHUIO OMOJIOTHH, [IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSXKICHWA JWYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAIuIIMA  pa3BUTUS  OMOJOTMYECKOTO  3HAHHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YyYarOIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTHMYECKOrOo OOpa30BaHMS,
HaJU4Yue SKOJOTHUUYECKOTO ITPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBHTh II€TH U CTPOHUTH
JKU3HCHHBIC MJIaHBI.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B €IUMHCTBE Yy4yeOHOM U  BOCIUTATEJBHOM JIESITEIBHOCTA B  COOTBETCTBUHU
C TPaAULMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYyXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSMH, TPUHATHIMH B OOIIECTBE NpaBUJIaMH W HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyAa U CTAPLUIEMY ITOKOJICHHUIO, B3aMMHOIO
yBaXXEHUs, OEpPEKHOro OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPAJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUSA Y4eOHOro mnpeaMera «buonorus» J0JKHBI
OTpaXaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TIO3WIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTSM POCCUMCKOro OOIleCTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEIBLHOU
JIEATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOMW TMO3UIIMKM OO0YYalolIEerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y [IPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAaHUHM Y4EOHBIX
IPOEKTOB, PEILICHUU YYEOHBIX M MMO3HABATENbHBIX 33/a4, BBIIOJIHEHUN OMOJIOIMYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTh OMNPEAEIIATh COOCTBEHHYIO MO3ULIMI0O MO OTHOLIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJCH C pa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJHEHUSI YUEOHBIX,
MTO3HABATEIbHBIX U UCCIEIOBATENIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU O0CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTh K TYMaHUTAapHOMN Y BOJIOHTEPCKOU IESTENBHOCTH;

2) NaTpMOTHYECKOr0 BOCTIMTAHUA:

c(OPMUPOBAHHOCTh POCCHICKON Tpa)kTaHCKOH HJIEHTUIHOCTH, MaTPUOTH3MA,
YBOKEHHUSI K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoii, ropmoctu
3a CBOM Kpail, cBOI0 PomuHy, CBOW s3bIK W KyJIbTYpYy, HpPOILIOE W HACTOSIIEe
MHOT'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

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

CHOCOOHOCTh OILIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAaHOBJICHHWE M PAa3BUTHE
OMOJIOTHH, TIOHUMAaHHS 3HAUYCHUs] OMOJIOTUM B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'0 O0IIIECTBA,

ujaeliHas YOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3amure OteyecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSI:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNS;

CIIOCOOHOCTh ~ OIICHUBAaTh CHUTYallMI0O W TIPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH;

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

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSITUS LIEHHOCTEW CEMEWHOMN >KM3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3CTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHUE YMOIMOHATIHFHOTO BO3ICHCTBHS )KHBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KadecTBa TBOPUECKOM JTMIHOCTH,
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S) ¢pusuyeckoro BocnUTaHUSl, (POpPpMHPOBAHUSI KYJBTYPbl 310POBbS H
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alus 3I0pOBOro M 0e30macHoro odpasa >KU3HU (310pOBOE
NUTaHUE, COOJIIOJIEHUE TMTHMEHWYECKUX NpPaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHIN U OT/AbIXA, peryssipHas (u3nuecKkasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MUYECKOMY M MCUXUYECKOMY
3J10POBBIO;

NOHMUMaHUE LIEHHOCTH MPaBUJ WHIUBUAYAJIHHOTO U KOJUIEKTUBHOIO O€30IM1acCHOI0
MOBE/ICHMS B CUTYalHsIX, YTPOKAIOIINX 3/I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEACTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YINOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpya0BOro BOCIIUTAHMSA:

TOTOBHOCTh K TPYZlY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTb K AaKTHUBHOM JEITCIbHOCTH TEXHOJOTMYECKONM MW  COIHMAIILHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIIBHO
BBITIOJIHSThH TaKyI0 ACSTEIbHOCTE;

MHTEpeC K pa3iau4HbIM cdepaM NpodhecCUOHATLHON JeATeIbHOCTH, YMEHUE
COBEpINIaTh OCO3HAHHBIM BBHIOOp Oyayiieid mpodeccuyu M peaar30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHBI;

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

7) 3K0JOrM4ecKoro BOCIUTAHMS:

AKOJIOTHYECKHU I1EJIECO00pa3HOE OTHOIIEHHWE K TPHUPOJEC KaK HMCTOYHHKY >KU3HHU
Ha 3emiie, OCHOBE €€ CyIleCTBOBAHHSI;

MOBBIIIIEHUE  YPOBHS  DKOJIOTUYECKOW  KYJBTYphl:  MPUOOpETEHWE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXXHBIX MOCJEACTBUM IS OKPYXKarOUIEH
Cpebl;

OCO3HaHHUE TJIOOAIBHOTO XapakKTepa OKOJOTUYECKUX TMpodiieM M TyTel ux
pelIeHUS;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU MU3YUECHUU OHOJIOTMM 3HAHUS U
YMEHUS MPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIONOJIb30BAHUEM
(coOmoieHre TPaBWIJI TOBENCHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B AKOCUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEI OKPYXKAIOUIEW MPUPOTHOU
cpele, yMEHHE MPOrHO3WPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKUE TOCTISACTBUS
MPEANPUHUMAEMBIX JIEMCTBUN U MIPEIOTBPAllaTh UX;

HAINYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPHI,
OMbITa JEATEIBHOCTA JKOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIbHOCTH IKOJIOTMYECKON HAPABIECHHOCTH;
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8) HmeHHOCTH HAYYHOI O MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOM MpPaKTUKHW, OCHOBAHHOIO Ha JHUAloOre KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET'O MECTa B MOJIUKYJIbTYPHOM MHPE;

COBEpIIECHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpeJICTBa
B3aMMOJICHCTBUS MEX]Y JIFOJbMU U TTO3HAHUSI MUDA;

NOHUMaHUE crienuPrKy OMOJIOTUH KaK HayKu, OCO3HAHUS €€ posi B (POpMUpPOBaHUHU
palMOHAILHOTO  HAYYHOTO  MBIIUJICHUS, CO3JaHUM  LEJIOCTHOIO  MPEACTABJICHHUS
00 OKpy’KalollleM MUpE KaKk O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHHMH Mpo0JieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOSKIEHHOCTh B 3HAUUMOCTH OHMOJOTHM Ui COBPEMEHHOM IUBUIM3AIINH:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3JAAHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYPCHbIE MPOOJIEMBbl Pa3BUTHUSI YEIIOBEUECTBA,
IOUCKAa MyTeH BbIXOAA M3 TJI00AJBHBIX 3KOJOIMYECKHX IpoOJeM U obOecredeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMONOTMYECKUX 3HAHWUWA B LIENSAX MOBBILICHUS
oOlIeil KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHOM TIpPaMOTHOCTH  OOy4aroumuxcs, (QOpMUPYEMOM TMpH HU3Yy4YEHUU
OMoJI0rHNY;

NOHMMAaHUE CYIIIHOCTH METO/IOB [I03HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH MCHOJIb30BaTh MOIYy4aeMble 3HAHUS JUIsl aHANIM3a U OOBSICHEHUS SBJICHUI
OKpY)KaloIlero MHpa U MPOUCXOJAIMX B HEM HU3MEHEHHWM, YyMEHUE Jenarb
O0OOCHOBAaHHBIE 3AKJIOYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOTMYECKUE 3HAHUS JJISl pEILICHUs
npo0JieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTM HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENIbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU 11O OMOJIOTMH B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpenMeTHble Pe3yNbTaThl OCBOEHHUS YydeOHoro mpeamera «buoiorus»
BKIIFOYAIOT: 3HAYWMble JUII  (OPMHUPOBAHHWS  MHUPOBO33PEHUS  OOYJAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE TMOHSATHSA, OTpAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIICIIH(PUKY METOJOB MO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTeMa, HAyIHBIN
dakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICAOBaHUE,
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HaO0JII0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

(mo3HaBaTeNIbHBIC, KOMMYHHKATUBHBIE, pEryJaTUBHBIE), 00€eCTeUnBaIOIINE
dbopMupoBanue (QyHKIIMOHAILHON TI'PAaMOTHOCTM U  COLMAIBHOM  KOMIIETCHIIMH
oOy4arommxcs, CIIOCOOHOCTD o0 y4aroImuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIC
JICCTBUSA B MMO3HABATEILHOW M COLIMATILHOM ITPAKTHUKE.

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

CaMOCTOSITENILHO (DOPMYIUPOBATh U AKTYaJIU3WPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJb30BaTh NP OCBOCHUU 3HAHUUM MPUEMBI JOTMUYECKOI0 MBIIUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, KJIacCU(pUKAIIK, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
HNOHATUN (BBLAEHATh HX XapaKTepHble NPU3HAKU, YCTAHABIMBATh CBS3U C JPYTUMHU
MOHSATUSIMU);

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

UCMOJIb30BaTh OMOJOTMUECKHE OHATUS 111 O0BSICHEHUS! (DAKTOB U ABJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHBHBIC, N€TyKTUBHbIE, [10 aHAJIOTHH),
BBISBJIATh 3aKOHOMEPDHOCTM M NPOTUBOPEUHS B PacCMaTPUBAEMBIX SIBJICHUSX,
(opMyIHpOBaTh BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA ISl IPEACTABICHHUS CYIECTBEHHBIX
CBSI3€ U OTHOLIEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAK)KE MPOTUBOPEUUI
Pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pEIIEHUS MNpoOJeMbl € Y4ETOM aHallu3a HMMEIOUIUXCS
MaTepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATECIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUI 1ESTEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE IIPU PEILICHUU )KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh HaBBIKAMHU Y4E€OHO-HCCIIEOBATEIbCKON W MPOEKTHON JESTEIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPOOJIeM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
[IOUCKY METOAOB PELICHUS NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B
TO3HAHUS,

VICTIOJIB30BATh PA3JIMYHbIE BUMBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €T0
UHTEpIpETalMU, MTPeoOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIIUSIX, B TOM UHCIIC
MIPH CO3/IaHUHN Y4E€OHBIX U COIMAIbHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEM,
KJIFOUEBBIMU TOHATUSIMU U METOJIAMU;
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CTaBUTH B (HOPMYJIUPOBATH COOCTBEHHEBIC 33/1a4l B 00pa30BaTeIbHOMN JICITCILHOCTH
1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSA3U U aKTYaJIU3UPOBATh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y e€ pelleHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBAa CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHMUS;

aHAM3UPOBATH TIOJYYEHHBIE B XOJI€ PEIICHUS 3a/Jaud Pe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHANIPABICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCCHOHATLHYIO CPENYy;

yMETh TEPEHOCHTHh 3HAHWS B I[IO3HABATEIHHYI0 M MPAKTHYECKYI0 O00JacTH
KU3HEACATCITLHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC MJICH, ITPE/IaraTh OPUTHHAILHBIC TIOIXO/bI U PEIICHHUS, CTABUTh
pOOJIEMBI U 33J1a4H, JTOMyCKAIOIINEe albTCPHATHBHBIC PCIIICHHUS.

Pa6ora ¢ undopmanmneii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
OCOOMSI, HAYTHO-TIONYJIIPHOM TUTepaType, OMOIOrMIECKUX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHAIM3UpOBaTh HHGOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpECTaBICHUS, KPUTHICCKU OIICHUBATh €€ JTOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aPOCHl U IPUMEHSTh PA3JIMYHBIE METOBI TPU MOUCKE U 0TOOpE
Oounosornueckoit mHpopmaum, HeOOXOIMMOM /IS BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

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

CaMOCTOSITENILHO BBIOUpATh ONTUMAIBHYIO (DOPMY MpPEICTABIECHUS] OMOJIOTHYECKOM
uHpopManuu (cXxeMbl, TpapuKH, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U APYTOe€);

MCITOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEICTBA NpH paboTe ¢ OMOIOTHIECKOM
uH(OpMaIMel: TPUMEHITh XUMHYECKHE, (PU3NYECKHe W MaTeMaTHYeCKUE 3HAKU W
CUMBOJIBI, (hopMYyITbl, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U MPeoOpa30BLIBAThH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3alUTHl UHPOpMaluu, UHGOPMAIMOHHOM
0€3011acCHOCTH JIMYHOCTH.

KoMMmyHHKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHBIE AeiiCTBUS
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINHN BO BCCX C(l)ean JKU3HHU, AKTHBHO Y4YdaCTBOBATb
B JHMAJIOre WM JHUCKYCCHUM IO CYIIECTBY OOCYKJIaeMoll TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXJICHUA OTHOCHTCIILHO BBLITIOJIHCHUA HpeHHaFaGMOﬁ 3a1a4u,
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YUUTBHIBATh MHTEPECHI U COTVIACOBAHHOCTH MO3UIMKN JPYIMX YYACTHUKOB JHMAJIOTa WA
JUCKYCCHH);

pacmio3HaBaTh  HEBepOaJIbHBIE CpEICTBAa  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYyallMi, YMETh
CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAQJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJCHCTBUS, TOHUMATH
HaMEpPEHUsl IPYTUX JIOJCH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECEHUKY U
B KOPpEKTHOM popme hOopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUIHO M3JaraTh CBOIO TOUKY 3PEHHUSI C HCTIOIb30BAHUEM SI3BIKOBBIX
CpPEACTB.

CoBMecTHas 1eSITeIbHOCTb:

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ WHAMBHIyaIbHON PaboThI
IpU pereHuH OUOIOrnYecKoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOCHCTBUS TP pellIeHUH Y4eOHOH 3a/1a4u;

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

MPUHUMATD 1IETTH COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBaTh M KOOPAHMHUPOBATH
JEeHCTBUS 1O €€ TOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUMN, pacpeeNaTh PoJU C y4ETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaTbl COBMECTHOI paboOTHhI;

OLIEHMBATh KAueCTBO CBOETO BKJA/la M KAXKIOTO y4aCTHHKAa KOMAHIbI B OOIIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

mpe/yiaraTb HOBBIE TPOEKTHI, OIEHUBaTh WM C TO3WIUU  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS NIJISl BBISBIECHUS MPOOJIEM M MX pEHICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE M CMBICIIOBbIE YCTAHOBKH B
CBOMX JICCTBUSIX M MOCTYNKAX MO OTHOLICHUIO K dKUBOW MPUPOJIE, CBOEMY 370POBbIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh MO3HABATEIIbHYIO JICSTEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (HOPMYJIUPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEIIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEHICHUs MPOOJieMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacimpsATh paMKHi Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

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

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

CaMOKOHTPOJIB:

JlaBaThb OLICHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JEATECIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LM,

BJIa/IETh HaBBbIKAMM TMO3HABAaTEJIbHOW pedeKCHM KaK OCO3HAHHUs COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMW, MCIOJb30BAThH
npuéMbl pedIeKCHH JJIsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 KX CHUKEHUIO;

[PUHUMATH MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB IAE€ATEIbHOCTH.

IIpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPH aHATKN3€ PE3YJIbTaTOB JIEATeIbHOCTH;
pU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU JPYTrOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHble pe3ynbTaThl ocBoeHUs nporpamMmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT cnenuduueckue s ydyebHoro mpeamera «buonmorus» HaydHble
3HAaHWS, YMEHUS W  CIOCOOBI  JCHCTBHIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30oBaHUIO 3HAHWM, BUIBI ACSITEILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYyalUsAX, a TaKke B peabHbIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEJCTABICHBI M0 TOAAM 00yUYEeHHS.

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

c(hopMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUSA, O BKJIAJAEC POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMH, (PYHKUMOHAIBHOM TIPaMOTHOCTHM  YEJIOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJACP)KaHUE OMOJOTUYECKUX TEPMHUHOB U MOHATHH: JKU3Hb,
KJIETKa, OpraHu3M, MeTadomm3M (0OOMEH BEIIECTB M MPEBpaIleHue dYHEPTHH ), TOMEOCTa3
(camoperymsius), ypoBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHUE
(perpoayKItus), HacaeACTBEHHOCTh, M3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE M3Jaratb OWOJOTHMYECKHE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, [EHTPaAJIbHAs JI0rMa MOJEKYJSIpHOM Owosoruu), 3akousl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydeHus (0 LEHTpax MHOT000pa3vs M MPOUCXOXKICHHS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTh TpaHUIbI UX TPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BJAQJE€Th METOJAMH HAyYHOTO IIO3HAHHUS B OWOJOTHHU: HaOIIOJCHUE
U ONHCAHHWE >KHUBBIX CHCTEM, MHPOLECCOB W SBJIECHUM, OpraHu3alus WU IPOBEIACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY WCCIEAYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX PE3yJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUM, TEOPUM M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI
Ha OCHOBAHUU MOJYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIC TMPU3HAKK BHPYCOB, KIJIETOK IPOKAPUOT
U DYKapuoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
mporeccoB: OoOMeHa BEIIECTB W NPEBpAIleHHs] SHEPruuM B KIETKe, (PoTocuHTe3a,
IJIACTUYECKOT O 1 YHEPreTUYECKOro oOMmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIIOJOTBOPEHMS, PA3MHOXKEHUS, WHIMUBHAYAJILHOI'O pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATHh TMOJIYyYECHHbIC 3HAHUS [JIs1 OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 0OecTieueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/10POBbSI OKPYKAIOLUX JIOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXalolleld MpUPOAHOU cpeje,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJIb30BAHMS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUHI JUIsl pallMOHATBHOTO MPUPOIOMOJIb30BAHUS;

YMEHHE pellaTh 3JEMEHTapHbIE T'€HETUYECKHUE 33a4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBAaHUE, CIEIIEHHOE HAacleA0BaHUE, COCTAaBJIATh CXEMbl MOHOTHOPUAHOIO
CKpEIMBaHUS AJis PEACKA3aHUs HACIEeJOBAHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JaOOpaTOPHBIE U TIPAKTUYECKHUE PadOTHI, COOIIOATh MpaBUiia
npu paboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYIOBAaHUEM;

yMEHHE  KPUTUYECKH  OLIEHUBATh U  WHTEPIPETUPOBATH  HMHQPOpPMAIIHIO
OMOJIOTMYECKOr0 COAEPKAHMSI, BKIKOYAIOUIYIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAacCcOBOW HMH(OpPMALMM, HAYyYHO-TOMYJSIPHBIE MaTepHalbl),
ATUYECKHME aCMEKThl COBPEMEHHBIX HCCIEAOBAaHMN B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIE NMHCbMEHHBIE W YCTHBIE COOOILIEHUs, 0000Ias
OMOJIOTMYECKYI0 MH(OPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN annapat OMOJOTUH.

[IpenMeTHblEe  pe3ynbTaThl  OCBOGHUA  ydyeOHoro mnpeamera  «buosorus»
B 11 Ki1acce HOKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUU O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI
MHpa U HAy4yHOTO MHUPOBO33PEHMs, O BKJIA/€ POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJOrMH, (PYHKIUOHAILHOM TI'pPaMOTHOCTH YeJIOBEKa
JUISl peLIEHUs KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSITHUH: BHJI,
NOMYJISAIUs, TEeHO(POHJ, DSBOJIONUSA, JBIKYIIUE CHIbI ((PaKTOpbl) DBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, TMPOJYIICHTHI, KOHCYMEHTBI, PEIYIICHThI, e MUTAHUS, DKOJIOTUYECKas
nvpamMujia, OUoreoieHos, onocdepa;

yMEHHE u3Jlaratb Ouosiornyeckue Teopuu (dBomrormonHas teopust Y. JlapBuHa,
CHHTETUYECKAs TEOpHUsl DBONIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bapa, yepenoBaHus TJIaBHBIX HANpPaBICHUN MW MYTEW SBOJIIOLUU
A.H. CesepuioBa, yuenns o 6uochepe B.M. BepHaackoro), onpeaensarb rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAaJE€Th METOJAAMHM HAYYHOTO TMO3HaHWs B OWOJOTHU: HAOIIOJCHUE
U OIMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB M SBJICHUN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIYy HCCIEIYeMbIMH BEJIMYMHAMHU, OOBSICHEHHE [MOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE J€NaTh BBIBOJIBI
Ha OCHOBAHMH TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCNIATH CYIECTBEHHbIC MPU3HAKU CTPOCHHS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIECACTBEHHON M3MEHYMBOCTHU, ECTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEUCTBUS SKOJIOIMUECKUX
(GakTOpOB Ha OpraHuW3Mbl, TMEPEHOCAa BEHIECTB W IOTOKA JHEPTMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHI B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELLIECTB U
OMOreoXMMHUYECKUX ITUKIIOB B Onocdepe;

YMCHHE TIPUMCHATH TIIOTYYCHHBIC 3HAHUSA I OOBSICHEHUS OHMOJOTHYECCKUX
TIPOIIECCOB | SBJICHUH, JIJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IIEJTBbIO 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY)KAIOIIHNX JIFOACH,
COOMIOACHUST HOPM TPAMOTHOTO TIOBEACHHMS B OKPYXKAIOIIEW MpUPOTHON cpere,
MOHUMAaHKE HeOOXOJUMOCTH HCIOIB30BAHUS TOCTUKEHUI COBPEMEHHON OMONIOTHH AJIst
paLMOHAILHOT O IPUPOOTIOIb30BAHMS;

YMEHHE peliaTh SJIEMEHTapHbIE OWOJOTHYECKHE 3aJauH, COCTaBIATh CXEMBbI
MepeHoca BEUIECTB U YHEPTUU B IKOCUCTEeMax (LU MUTaHu);

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MPAKTHYECKUE pabOThI, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE  KPUTUYECKH  OIEHHMBATh W  HMHTEPIPETUPOBATH  MHGOPMAIIHUIO
OMOJIOTUYECKOT0 COJCPIKAHMS, BKIIOYAIONIYIO TCEBAOHAYUYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccOoBOM HWH(pOpMAaIMK, HAyYHO-MOMYJSIPHBIE MarepHhabl),
paccMaTpHuBaTh TII00aTbHBIC SKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKHUX HCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
MOHATUHHBIN anmapaT OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUBI N1€ATEIbHOCTHA
pa3aesioB U TEM [IporpammMHoOe congepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme | buonorus kak Hayka. CBs3u 6monoruu PackpeiBath cogepxanne TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU U MIOHSTHN: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, HayJHas KapTHHA MUPA, Hay4HbIH METOZ,
bumocodueii, peurueii, STUKOM, THIMOTE34, TCOPHUs, MCTOIBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICIOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI Mupa. Cucrema OMOIOTMYECKUX :ETI\;?;EZHHHE;H;;;; ngiz ?{;I?;}ITB
Hayi. paszzensl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YYCHUS.
llopmpemupi: 4. lapsun, I'. Mennens, Ha3eiBaTh BaKHENILIUE OTPACIH
H. K. Konenos, [ik. Yorcon n @. KpuK. | Gyonornuecknx snanuit n 3azaum,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosmme nepes Guonorueit XXI B,
YKUBOU TIPUPOJIBI»

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

YKABOU TIPUPOABI

(HabmroieHue, HKCIIEPUMEHT, OMUCaHUe,
U3MepeHue, Kiaccupukanus,
MOJIEJIMPOBAHKE, CTATUCTUYECKASI
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHSATUI: HAYYHBI METOJ, METObI
HCCJICOBaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHUS )KMBOM TIPUPOJILI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHNE, U3MEPEHUE,
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Tabauywl u cxemwvl: «MeTOIBI MO3HAHUS
YKUBOU MPUPOJIBI».

Jlabopamopuwvie u npakmuueckue
pabomuwi:

[TpakTuueckas padora Ne 1.
«/cnonb30BaHKe pa3IMIHBIX METOIOB
PU U3Y4E€HUU OUOJIOTMYECKUX
0OBEKTOBY

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

Hroro 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: OUOJIOTHH.
OTanume )KUBBIX CUCTEM

OT HEOPraHUYECKOU IPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMN,
MONYJIAIIMOHHO-BU0BOM,
HKOCUCTEMHBIN (OMO-TEOTICHOTHYECKHHN),
OrochepHBI.

Hayxkwu, uzydaroniye 6MOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aLNU.
Jemoncmpayuu:

Tabauyvt u cxemol: «OCHOBHBIS
MPU3HAKU JKU3HWY, «Y POBHU

PackpriBaTh conepikaHne TEPMUHOB U
MOHATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
oOMeH BEIIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHu3aIy XKu3HU (OMOCHUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHM3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YIOPSA0YCHHOCTD,
caMOperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTh yHUBEpCAbHBIE CBONCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHHE,
roMeocCTas, PoCT U Pa3BUTHE,
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OpraHu3aluy >KUBOU MPUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIOLNS (TIPUCIIOCOOJICHHE

K U3MEHSIOIUMCS YCIIOBUSIM).
[IpuBOIUTH IPUMEPHI OHMOCHCTEM
pa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSIBIICHUS CBOHCTB
’KMBOTO HAa Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
O0OMEH BEIIECTB U MPEBpPALLEHUE
DHEPTUHU, CAMOBOCIIPOM3BE/ICHHE,
CaMOPETYJISIINSA, Pa3BUTHE.
Cobumonath nmpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB o teme

1

Tema 3. XumMu4yeckunui COCTaB U CTPOCHHE

RJIE€TKHU

3.1

XUMHUYECKHUHA COCTaB
KkieTku. Boma n
MUHEPAIbHBIE COJIU

1

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

Juacpammer: «Pactipenenenue
XUMHUYCECKHX DJIEMECHTOB B HE)KHBOM
npupoae», «Pacnpenenenne XuMmu4eCKux

PackpeiBaTh conmepikaHue TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPODJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUTIOJNb, BOJOPOIHBIC CBS3H;
ruapoduIbHbBIC U TUAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €UHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMuIeCKUe 71€MEHTHI
10 TPyIIaM B 3aBUCHUMOCTH
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DJIEMEHTOB B KMBOM MPUPOIIE».
Tabnuywl u cxemor: «Ilepuoamaeckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHrEe MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHu3McE; XapaKTCpPpU30BATh POJIb
OTACJIBbHBIX 3JICMCHTOB.

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

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHe OEIKOB. PackpbiBaTh colepKaHUE TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JKH, NOJIUMEPBI, MOHOMEPBI,
He3ameHumble U 3aMEHMMBbIE aAMUHOKHCJIOTBI, IENTUIHAS CBA3b,
AMUHOKHCIIOTbI. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
cocTaB. Y POBHHU CTPYKTYpPBbI OEJIKOBOIA XapakTepu3oBaTh OEIKHU KaK KJIace
MOJIEKYJIbI (MIEpBUYHAs, BTOPUYHAS, OpPraHUYECKUX COECTUHEHU;
TPETHYHAs U YETBEPTUYHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyisipHbie U pUOPHILIIpHBIE OETIKH),
buonorunueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapPaKTEPU30BaTh
emoncmpayuu: (GyHKIIMN OEIKOB
Tabnuywvt u cxemol: «CTpoeHne
MOJIEKYJIBI OCIIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epMeHTHI — depmMeHTH — OMOIOTUYECKUE PackpeiBaTh conepxaHne TEPMHUHOB U
Ouonornyeckue KaTajau3aTopsbl. HNOHATUMN: (PEPMEHTHI, AaKTUBHBIN LIEHTP,
KaTajau3aTopbl CrpoeHue GpepMeHTa: akTUBHBIN LIGHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyOcTpaTHas Crielu(@UIHOCTD.
KodepmenTsl. Butamunsl.
Otnmuunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaTH3aTOPOB.

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

VYka3pIBaTh OTINYUS (EPMEHTOB

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemsvi: «CTpoeHUe
dbepmeHTay.

Obopyoosarue: 000pyI0BaHUE
JUJIS1 TPOBEACHUSI HAOTIOICHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

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

OOBICHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KHUBBIX CHCTEM,
B [IPOMBIIIUIEHHOCTH, B MEIULINHE,

B IIOBCEJHEBHOM JKMU3HU YEJIOBEKA

3.4

VYrneBonasl. JInmmmnel

VYTIIeBoABI: MOHOCAXapHUIhI (TITFOK03a,
pub03a u Je30Kcuprdo3a), nucaxapuibl
(caxapo3a, JJakTO3a) U MoJIMcaxapu/ bl
(kpaxmaJ, TJIMKOTEH, LEJIII0I03a).
buonorundeckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIMLEPUIBI,
dbochonunuabl, CTEPOUIBI.
IM'uapodunbHO-rHAPOPOOHBIE CBOKCTRA.
buonornueckue QyHKIIMN JTUTINAJIOB.
CpaBHeHUE yrieBoA0B, OEIKOB U
JUMHUAOB KaK UCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauysl u cxemol: «YTICBOIBIY,
«JIMmuae).

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepkaHue TEPMUHOB H
TTOHSATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
JTUcaxapyuabl, MOJMCcaxXapuabl, TIIFOK03a,
pubo3a, Ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JUNUABL, TPUTIMLIEPUABI (KUPbI, Macia),
dhochoaunuabl, CTEPOU/IbI.
XapakTepu30BaTh YIiaeBOAbI, JUITHIbI
KaK KJIacC OpraHMYEeCKUX COCTUHEHUN.
KnaccudunmpoBaTs yriaeBoabl U JTATHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
VIJIEBOAOB U JIMIHUIOB.

Cxemarndecku u300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUUIsl TPOBEICHUST HAOJII0ICHU,
U3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HyknenHoBbIe Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHre TEPMHUHOB H
KUCIOThL. ATO Hyxkneotuasl — MOHOMEDHI MOHSATHUH: IE30KCUPUOOHYKIIEUHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u kucnorta (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u dpyHkumm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GpyHKIUH. [OJIUHYKJICOTUAHAS LEMb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpempui: JIx. Yorcon, @. Kpuk, ¢bynkiuu IHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJACTBEHHONU MH(OPMAIINH); BU/IbI
Tabnuywl u cxemoi: PHK (undopmanrionHas, TpaHCIOpTHas,
«HyxnennoBble kucnotsr; JJHK», pubocomanbHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapaKTepU3UpOBaTh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHCJIOTBl KaK XUMUYECKHE COETUHEHUS U
MHUKPOIIPENapaThl HOCHTEJIN HACJIEICTBEHHON
uHpopmaruu.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKY HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarh CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u Meroasl [{uTosiornus — HayKa O KJIETKE. PackpeiBaTh conep:kaHue TEPMUHOB U

U3Y4YECHUS KIIETKH.
Kinerounas reopus

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

ITOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBATh COJIEPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.
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Metoasl U3ydeHUs: KIETKH.
Jemoncmpayuu:

Tlopmpempi:

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

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

[lepeuncnate 1 XapaKTepu30BaTh
OCHOBHBIE METOJIbl U3yUEHUS KIJIETKH:
(TpUroToBIEHUE CPE3OB,

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

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1enocTHas )kuBasi CUCTEMa.
OO1Me NpU3HaKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosekynsl JJHK
KaK F€HETUYECKUI armapar, CucteMma
cuHTe3a Oenka. TUIbl KIeToK:
YKapUOTUYECKAsI U MPOKAPUOTHYECKASL.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUECKON KIIETKHU.

Kinerounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOM KIeTKU. OCHOBHbBIE
OTJIMYHS PACTUTENLHOM, >KUBOTHON U
rpubHOI KieTku. [loBepXxHOCTHBIE
CTPYKTYPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHKC, UX (PYHKIIUH.
[InazmaTuyeckas MemOpaHa, ee CBOMCTBa

U (QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MTOHATHUH: KJIETKU (dyKapruoTHIeCcKas,
MPOKApUOTHIECKAs ), ITTa3MaTHIeCKas
MeMOpaHa (1ia3maieMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aAKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMHHOIIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

CpaBHHMBaATh MEXIYy COOO0M
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOEHHUH KIIETOK OaKTepui,
KUBOTHBIX, PACTCHHH ¥ TPHOOB
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Hemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemwvi: «CTpoeHue
YKAPUOTHUYECKON KJIeTKNY, «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKU.
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUATIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIbL.
OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:
OIIC, anmapar ['onbKu, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOUIbI KJIETKHU:
MUTOXOH/IPUH, TIACTU/IBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP,
LEHTPUOJIU, PECHUUKH, KTYTUKH.
@DYHKIMU OPraHOUAOB KIIETKH.
BxiroueHnwust.

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

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OpTraHOW/IbI,
sHjoIa3mMarudeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOTLIACTHI),
pUOOCOMBI, MUKPOTPYOOUYKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOYEHUS, SJIpO, s/IepHas
000JI04Ka, Kapuoruia3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOIIpernaparax;
KJIAaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomel. TpaHCIIOPT BENIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKApUOTUYECKOMN KIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKOUN KIIETKW,
«CTpoeHHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomur:

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

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHust (0THOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJICTOYHOE AP0 KaK
MECTO XpaHEHHUsl, epeaaun (yIBOeHUe
XpOMOCOM) U pealin3aliuu
(TpaHCKpUIILIKS) HACIEACTBEHHOU
uH(pOpMaIUU KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMIIOHCHTHI
a5pa 1 ux pyHKINH;

CxemMaTU4HO U300pakaTh CTPOCHHE
PACTUTENBHON U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIIETKE

Htoro 4yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BemiecTB, UM METa00IU3M. PackpsiBaTh copep:kaHe TEPMUHOB U
[Inactuueckuit Accumunanus (TU1acTUYECKU 0OMEH) MOHSITUI: OOMEH BEILECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTUUEeCKU MpeBpaIlleHUe SHEPTUU (META0O0IIU3M),
XeMOoCHHTE3 oOMeH) — JBE CTOPOHBI €UHOTO ACCUMMJISIIINS, TUTACTUIECKUI OOMEH,
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nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN U
rerepoTpodHsbiii. Ponb hepmenToB

B OOMEHE BEIECTB U MPEBPaLICHUN
sHEpruu B kierke. DOTOCHUHTE3.
CaeroBas 1 TeMHOBast (a3bl
¢dorocunresa. Peakiuu gporocunresa.
OddexTuBHOCTH HOTOCHHTESA.
3HaueHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emyie. BimsiHue yciioBHil cpebl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
IUIS KM3HU Ha 3eMIIe.
Jemoncmpayuu:

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

JUCCUMWISIIIUS, SHEPTeTUUYECKUM OOMEH,
dhoTocunTE3, POTOIM3,
dhochopunupoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

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

BbISBIISATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3U MEK]1y MOTJIOIIEHUEM COTHEUHOU
SHEPTUU XJIOPODOUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHbIE BEIIECTRA,
KOHEUYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKLIMN CBETOBOM U
TEMHOBOM (a3bl (OTOCHHTE3A;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OnenuBaTh 3Ha4eHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Pacieryienye BEIeCTB, BHIJCICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
I'mukonus. bpokeHuen ero BUbl.

PackpbiBaTh conep)kaHre TEPMUHOB U
MOHSTUI: SJHEPreTUUECKUIT OOMEH,
IJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCIJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKUCIUTEIbHOE
dbochopunrpoBanue. DPHEKTUBHOCTH
HHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITUTAHUSY,
«Metabonuszm», « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUuii 0OOMEeH»

TUCCUMUJIISIIUS, (PEPMEHT.
XapakTepnu3oBaTh OOMEH BEIIECTB U
MpeBpalleHrue YHEPruu (METabOoIN3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0cOOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOT0
oOME€Ha B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXIY HUMH.

Paznmuuate TUel 0OMEHa BEIECTB

B KJIETKE: aBTOTPOHBIA U
reTepOTPOQHBIA.

OnuceIBaTh 3TaIbl YHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXKIY COOOM.
XapakTepHu30BaTh peaKkUy IIIUKOIN3a,
OpoXKeHUs, KJIETOUHOIO JbIXaHHUS;
BBISIBJIATh TTPUYUHHO-CJICICTBEHHbIC
CBSI3U MEX]y TJIMKOJIU30M, KIETOYHBIM
JbIXaHUEM U CUHTE30M MOJIeKyn ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peaknnu MaTpu4HOro CMHTE3A.
I'enernueckas unpopmanus u JTHK.
Peanmm3anus renernyeckon
uH(dOpMaIK B KIIETKE.

PackpeiBath copepkaHne TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUMIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTueckuii KOo4 M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUUHBIA CUHTE3
PHK. Tpancnsmus — 6rocunTes Oenka.
Otanel TpaHciauu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OuocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemur: H.K. KonbLoB.

Tabnuywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u (pyHKIHOHUPOBAHHUE T€HAY,
«Cunres Oenkay, «Permmukamus JTHKy,
«['emeTnuecknil KOmI».

ObopyoosaHue: MOJICTU- aNTUTUKAIIUNA
«Y nBoenue JIHK u Tpanckpunums,
«buocunTe3 OCIKAY

pubocoMa, IIeHTpaJibHAs 0TMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBONMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATIBLHOCTb,
HETEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3TaIlbl peaau3aluu
HacJIeICTBEHHON MH(POPMALIUY B KIIETKE.
CpaBHUBATh peakUUU MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexknerounsie
(GOpMBI KH3HU —
BUPYCBI

Hexknerounbie ¢OpMbI KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

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

yenoseka (BUY) — BozoyauTens CITNa.

OOpatHast TpaHCKpUIILMS, PeBEPTa3a U
uHTerpasa. [lpopunaktuka
pacnpoCTpaHEHUs] BUPYCHBIX
3a00J1eBaHUil.

PackpbiBaTh conep)kaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHSI, KaIlCU/,
6akTepuodar, BUpyc UMMyHOAehUIIATA
yenoBeka (BUY), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (OPMY JKU3HU;
OCOOCHHOCTH CTPOCHHS U
KU3HENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN UK BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), 6akrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemui: J1. . VIBaHOBCKHUIA.
Tabauywvl u cxemsvi: «Bupycobi»,
«baktepuodarny; «Ctpoenue u
*)ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodara.

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

OO00CHOBBIBaTh U COOJIIOATh MEPHI
MpoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KHUIIIEYHbIC, KJICIIEBOM JHIIChATUT,
BUY-undexums)

Hroro yacoB o treme

6

Tema 5. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuT03

1

KIleTOUHBII UK, WIH )KAU3HEHHBIN [TUKIT
kietku. Marepdaza u MuTo3.
[Iporneccol, nporekaromire B HHTEpdase.
Pennukanys — peakiuss MaTpuIHOro
cunre3a [JHK. Ctpoenune xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMIHBIN ¥ TaIlIOMIHBIN
XPOMOCOMHBIE HA0OPBIL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHSI
Y UHJIYBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleleHne KIETKU — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HbBIX CTAIUSIX
MHUTO33a. BHOJIOrHYeCcKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpsiBaTh comep:kaHlEe TEPMUHOB U
MOHSATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIIMKalus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONTHBIM
XpPOMOCOMHBIN HabOp, XpOMaTHUJIbI;
MHTO3 €ro cTaauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchiBaTh )KU3HEHHBIN ITUKII KJIETKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/IbI KJIETOYHOTO ITUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHMBAThH CTaIMA MUTO3A.
Paznuuats Ha MUKponpenaparax
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Hemoncmpayuu:

Tabauyvl u cxemol: «KIICTOUHBIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAIUS «JleTeHre KIeTKI;
monaens J[HK.

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

Jlabopamopuwvie u npakmuueckue
pabomuwr:

JlabGoparopnas padota Ne 3.
«Habmronenue MuTo3a B KIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Y PUCYHKAaxX CTaJuu MUTO3A.
PackppiBaTh OMONTOrHYECKUN CMBICIT
MHTO3a

5.2

®opmel
Pa3MHOXEHUS
OpraHU3MOB

@DopMBbI pa3MHOXKEHUST OPTaHNU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUEe HaJIBOE U MOYKOBAHUE OJIHO-
Y MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHuUE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHHUE
OpPTaHU3MOB, €T0 3HAUYCHUE

TS CETICKIIN U,

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS
oT OecrnoJioro.

Hemoncmpayuu:

PackpsiBaTh conep:kaHre TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MIOJIOBBIE KJIETKU (TaMEThI),
SAUIIEKIIETKA, CIEPMATO30U/I, 3UT0Ta,
JIeIeHUEe HaJIBOE, TOYKOBAHUE,
cropyJisinusi, pparMmeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemvl: «OOPMBI

PAa3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y IIBETKOBBIX
pacTteHuiy, «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
pPa3MHOXKEHUE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK)

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaYeHue O0ECIoIoro U MoJI0BOTO
CIIOCO0OB Pa3MHOKCHHSI.

Briaensate BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aUMOCBSI3U
Mex 1y opMaMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJOTMYECKUM
3HAYCHHUEM.

Bragers npuémamu BereTaTuBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIJICTKH, CIIEPMATO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

HX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. [poreccsl,
MPOUCXOAAIINE HA CTAIUAX Meio3a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAaYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKI,
«Menos».

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

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSTHI: MEH03, KOHBIOTAITHS
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBL.

XapakTepu3oBaTh MEHO3 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; ONKUCHIBATh ME03
[0 CTaJIWsIM; CPAaBHHBATh CTaJIMU M€Eil03a
Y MUTO3a.

Paznuuate Ha pucyHKax CcTaauu MeNno3a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — mpouecc o0pa3oBaHus PackpbIBaTh conepkaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. IIOHATUI: TAMETOT€HE3, CIIEPMATOrEHE3,
KJIETOK. [TostoBBIE KENIE3Bl: CECMEHHUKH U OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnuogoTBopeHue anyHuKkd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJbIIA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
SAUIIEKJIeTKAa) — CIIEPMATOreHe3 U raMeToreHe3a y *)UBOTHBIX U €r0 CTauu;
ooreHe3. OcoO0EHHOCTH CTPOECHHUS I0JIOBBIE KJIETKU KUBOTHBIX U OIUCHIBATH
SAULIEKJIETOK U CIIEPMaTO30U10B. IPOLIECC UX Pa3BUTHSL.

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

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoOe | OGMOIOTHYECKOE 3HAUCHUE

pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS

y MIIEKOITUTAIOIINX U YETIOBEKaM.

Obopyoosanue: Mosienb MeTadazHoi

XPOMOCOMBI, MUKPOCKOTI,

MuKporpenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIONIETOY, «SAMIeKIIeTKa

MJIEKOTUTAIOIIET 0.

Jlabopamopuvie u npakmuuecxkue

pabomoi:

Jlabopatopnas padota Ne 4. «3yueHue

CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIpenapaTax»

5.5 | UnpuBuayaneHOE NuauBuayaneHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh colepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHU3MOB (amMOpuorenes). DTanbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

pa3BUTHA Y IO3BOHOYHLIX KHMBOTHBIX!

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

Hemoncmpayuu:

Tabnuyvt u cxemol: «OCHOBHBIE CTaIUU
OHTOreHesa», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOMHOE OIIOIOTBOPEHUE
Y IBETKOBBIX PACTCHUI»

ractpysa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
Me30/1epMa, SHTO/IEPMa;
MOCTAIMOPHUOHAIILHOE PA3BUTHE: MIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OnpenensaTh dTanbl SMOPUOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
mpernapaTax 1 OMUCHIBATH MPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOIbI OHTOTEHERA;
psIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTAIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U JIPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrHMYECKOE 3HAYEHUE
pa3BUTHUS C METaMOP(HO30M;
OTPHULATEIBHOE BIMSHHUE AJTKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YeJI0BEeKA.

OnuceIBaTh NPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB 1o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB

6.1 | ['eneTuka — Hayka | [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh conep:kaHle TEPMUHOB U

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

Y U3MEHYUBOCTHU B CTAHOBJICHUM T€HETUKH. BKiasa XPOMOCOMBI, aJIJIEIbHBIC TEHBI (AJIJICINN),
POCCUHCKHX U 3apYOCKHBIX YICHBIX B TOMO3UI0Ta, TE€TEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl TEHETUKN | JOMUHAHTHBIN MpU3HaK (reH),
(ruOpHUI0IOTTYECKUM, pPEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, TUOPU]L.
TeHETHUYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUI0JIOTUYECKUH,
['eneTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBaHUN. | FTEHETUUECKUN; IOMUHAHTHBIC U
Jemoncmpayuu: pElEeCCUBHBIE TPU3HAKU PACTCHUMN U
Tlopmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThbCs TEHETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aIUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuit «I'opox MoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSTU: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelIuBaHue, PeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUM METO,

CKpEIIMBaHUE ruOpUI0B NIEPBOTo MoKoJieHus. [IpaBuino | YucThie JIMHUM, JOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHAL. 3aKkoH PpacCIICIlICHUA
IIPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITonmHOE M HEmoOJIHOE JAOMUHHPOBAHUC.

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

Iopmpemui: I'. Mennens.

Tabnauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 IUTONCHETHYECKAas
OCHOBa», «3aKOH paCIIEIJICHUS U €ro
UTOTCHETUYECKasi OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOAeNU-anTuInKanuu «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemosmxnoe
JIOMUHHUPOBaHUE», Tepoapuii «I opox
ITOCEBHOM

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

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJIEHUS Y 3aKOHA PACILIECTIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXEMbl MOHOTHUOPUAHOTO
CKpEIIMBaHUs, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peIiaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnOpuaHoe cKkpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEOBaHUS
npu3HaKoB. [luToreHeTnyeckue OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBaHUS AJIs ONpeeIeHuUs
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Topmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
CKpemnBanuey, «lluronornueckue
OCHOBBI JJUTUOPUIHOTO CKPEIIMBAHUS.
ObopyoosaHue: MOJIeTb- aNTUTMKALIUS
«IurnbpuHoe CKpEIMBaHUE)

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

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKOHa
HE3aBUCUMOI'0 HACJIEJOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT
C TIOMOIIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aIUCHh C MTOMOIIBIO
(heHOTUNTMYECKUX PAJTUKATIOB
pacIIeIUIeHUs MPU3HAKOB Y MOTOMKOB
1o (PEHOTHUITY U TCHOTHUITY.
3anuchIiBaTh CXEMBI JUTHOPHIHOTO
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CKpEIIMBaHUS, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
IrCHETUYECKHE 3a7a4i Ha JUTHOPUIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HAaCJICIOBAHUE
MIPU3HAKOB

CuenuieHHOE HaclieIOBAaHUE TTPU3HAKOB.
Pa6ota T. Moprana mo crenjieHHoOMy
HacJe10BaHUIO TeHoB. HapyieHnue
CLEIJIEHUSI TEHOB B PE3YJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPUsI
HACJIEACTBEHHOCTH.

['eHeTnyecKue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

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

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas pabota Ne 5. «3yuenue
pPE3yIbTaTOB MOHOTHOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

PackpbiBaTh cosepKaHue TEPMUHOB U
ITOHSATHN: CLEIIJICHHOE HACJIEI0BaHUE
MPU3HAKOB, PEKOMOHMHALINS T€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

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

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

IIPU CLEIJIEHHOM HACIIEOBAHNH,
OOBSACHATH MPUYUHBI PEKOMOUHALINN
T€HOB, ONPEAEIATh YUCIIO TPYII
CUEIJIEHUS I'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIeI0BaHUE
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y 1p030(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepxaHre TEPMHUHOB H
HacnenoBanue OIpeJIeJICHUE MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTeporaMeTHbIE OPraHU3MBI. TOMOTaMETHBIN 110JI, TETEPOraMeTHbIN

HacnenoBanne nmpu3HAKOB, CHEIVIEHHBIX | I1OJ, CLENJIEHHOE C MOJIOM HACJIEIOBAHUE
C TOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBIACHATH LUTOJOTMYECKUE OCHOBBI
Iopmpemwi: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHHU3Ma OIPEICICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTraHU3MOB.
Tabnuywl u cxemol: «I'eHeTHKa TTOTAY, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BAaHUs IPU3HAKOB, CLIEMIJIEHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl U HE CLEIUICHHBIX CII0JI0M. Pemarp
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a1a4 Ha HACJIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MEHYMBOCTb. N3meHunBOCTh. BUbl U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
HenacnencrBennas HEHACIICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHI: U3MEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

MU3MEHUYMBOCTH. XapaKTepUCTUKA
MO (PUKAIMOHHON N3MEHYHBOCTH.
BapuanunonHslii pa 1 BapualuoHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHbIE
IPU3HAKU U UX HOpPMa PEaKLHH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeJICTBEHHAs U3MEHUYHUBOCTb,
Moau(pUKAIIIOHHAS U3MEHYUBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAasl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKHU.
KrnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU W BBISIBIATH WX
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Hemoncmpayuu:

Tabnuyvt u cxemol: «BUAbI
U3MEHUYMBOCTIY, «MoaunduKaimoHHast
M3MEHYNBOCTHY.

Jlabopamopusie u npakmuueckue
pabomur:

Jlaboparopnas padora Ne 6. «3yuenue
MOU(DUKAIIMOHHONW U3MEHUUBOCTH,
MOCTPOCHHE BapUAIMOHHOTO psijia U
BApUALIMOHHOW KPUBON»

OMOJIOTHYECKHE OCOOCHHOCTH.
[IepeuucisaTe cBOMCTBA
MOIU(PUKAIIMOHHON U3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHBIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUAILITMOHHYIO
KPUBYIO, BBIUMCIISITH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IG,I[CTBeHHaH
N3MCHYHUBOCTD

HacneacTBenHasi, Wiy reHOTUINYECKast
n3MeH4YnBOCTh. KomMOuHaTuBHas
M3MEHUYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
V3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

Yacrora 1 NpUYMHBI MYTALU.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICCTBEHHOW M3MEHYMBOCTH
H. . BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh Y U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemur: I'. ne @pu3, H. 1. BaBunos.

Tabauyel u cxemwvl: «MyTalnoOHHAS

PackpbiBath copepkaHue TEPMUHOB U
MOHSITUI: HAaCcIeACTBECHHAs
W3MEHYNBOCTh, KOMOMHATHUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUTUIONAVS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICJCTBEHHON M3MEHYHMBOCTH

H. 1. BaBuiioBa 1 0OBICHSTH €T0
3HAYCHME IJIT OMOJIOTHMU M CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH TPUIUHBI BOZHUKHOBESHHUS
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U3MEHYHUBOCTBY.
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
MYTaIui y IpO30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTaLHM, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaroIieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIEPHYIO
HacJIEICTBEHHOCTh U U3MEHUYHUBOCTb

6.8

['eneTrka yenoBeka

['eneruka yenoseka. Kapuorumn
YeIJIoBeKa.

OCHOBHBIC METO/IbI TCHETHKH YCIIOBEKA!
FeHEaJOTUISCKUM, OJIU3HCIOBEINT,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJISIPHO-T€HETUYECKUU.
CoBpeMeHHOE onpeieieHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

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

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

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTHII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYeCKUl METOI, POJOCIIOBHEIE,
OJIM3HELOBBIN METO/I, HACIIEICTBEHHBIE
Oosne3Hu: (MOHOTCHHBIE,

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

[lepeuncnsaTe 0COOEHHOCTH U3yUEHUS
TeHETHKHU YEeJIOBEKAa; MPUBOIUTH
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKAa, XapaKTEPU30BaTh METOABI UX
NpoUIAKTUKU; 0OOCHOBBIBATH 3HAUECHUE
MEJIUKO-T€HETHYECKOI 0
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CtBosioBbIe KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMOUITAKTUKY U JICYEHUS TEHETUYECKUX
Oone3neit. Meanko-reHeTuyeckKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKON IeHEeTUKHU

B NIPEJOTBPALICHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemwt: «HacnemoBanne
pe3yc-dakropay, «I eHeTuka rpymi
KPOBW.

Jlabopamopusie u npakmuueckue
pabomuwi:

[TpakTrueckas padora Ne 2.
«CocTaBieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIATH U cpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IIPU3HAKU
YEJI0BEKA.

CocCTaBysITh M aHATM3UPOBATH
POZOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro yacoB o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT I
7.1 | Cenekuust Kak HayKa | Cenek1us Kak Hayka v mpolecc. PackpsiBaTh copep:kaHlEe TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKINHU 1 JOMCCTHKALIH.

Yuenne H. 1. BaBuosa o nenrpax
MHOT'000pa3us U POUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOKIACHUS TOMAITHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

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

Ilopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: kKapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHU», «Iloposs
JIOMAIITHAX XUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSHKU TIJI0JI0OB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHHs»

HasbiBaTh 1 cpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTpax MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii; pa3anuvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJ0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATh cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JUKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecIeueHnH PO I0BOILCTBEHHOM
0Ee30ITaCHOCTH YeJI0BEYEeCTBA

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U SKMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yncras muHus.
CkpeluBaHue YUCTHIX JTUHUM.
I'ereposuc, nnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluuBaHue —
ayropuauHr. OtnanéHHas
ruOpuan3anus u e€ycrexu.

HckyccTBEHHBIM MyTareHes3 M MOIy4eHue

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

PackpsiBaTh conepxkaHne TEPMHUHOB U
MOHATUI: HCKYCCTBEHHBIN O0TOOp,
MacCOBBI OTOOp, MHIWBUIYaIbHBIN
0TO0p, PKCTEPhEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIUHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MYTarcHes,
nonurionibl. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBoro u
WHJIUBUTYaJILHOTO), BUBI
rubpuan3anum (OJIM3KOPOICTBEHHON U
OTJIaJIEHHOM), CITIOCOOBI MOJYUYECHUS
MOJIUILJIOUIOB.
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pacTeHUN, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvl: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @. UBanoBay, «lloaurmnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOAO0B TUKUX (GOpM U
KyJbTYPHBIX COPTOB PAacTEHHH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKI[MU PACTEHUU U
YKUBOTHBIX (Ha CEJCKIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOMCTIBITATENbHBIA yHACTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUU PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
KakK OTpacib
MIPOM3BOCTBA

buorexHonorus Kak orpacib
pou3BojicTBA. ['eHHAsT MHKEHEPHSI.
Otamnsl co3nanus pekomOuHanTHol JIHK
U TPaHCTEHHBIX Opranu3MoB. KietouHas
uHKeHepus. KieTouHbie KyIbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOIPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOT s, KJIIETOYHAs
WUHXXEHEPHUsI, T€HHAasi MUHXKCHEPU,
KJIOHUPOBAHUE, TPAHCT€HHbIE
opranusmsel, MO (reHeTndecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE 1 ATUUECKHE HpO6JI€MI)I.

I'MO — reneTuuecku
MOIU(DUITUPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

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

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCJIIbCKOI'O XO0351CTBa

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

OO6cyxaTh dKOJIOTHYECKHUE U
TUYECKUE aCHEeKThl HEKOTOPHIX
HCCIIE0BaHNM B 00JaCTH
OonorexHoaoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HaIIPaBJICHHOTO MU3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB 1o teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Tema 1. DBoOJIONMOHHAA OMOJIOT U

1.1 | OBomronug U METOIbI 1
e€ u3ydeHus

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

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuUAETENHCTBA IBOJIOLIHH.
[TameoHTOMOrNYECKUE:
MOCJIE/I0BATEIbHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoIHbIe (DOPMBEL.
buoreorpadudieckue: cXocTBO H
paznuune (hayH udIop MATEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMUYECKUE!
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conmepxaHue TEPMUHOB H
TIOHSTUI: IBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, PuTOoreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYECKHI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHEbI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOTMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXMMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PAIOB.

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

Jemoncmpayuu:

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

K. M. bap, O. I'ekkens, @. Mromep.
Tabauywvl u cxemol: «Pa3Burue
OPraHUYE€CKOro MUpa Ha 3eMJIe»,
penbedHbie TaOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX KUBOTHBIX,
«ApXEonTEPUKCY.

Obopyodosanue: dbuoreorpapuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTU HMCKOITAEMBbIX )KMBOTHBIX U
pacTeHui»; BIaXXHbIE TpenapaThl
«Pa3Butue HacekoMmoroy», «Pa3Burtue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABIICHUMN
00 3BOJIIOIIUU

OBomonmonHasi Teopus Y. JlapBuna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYILIME CUJIIBI
HBOJIIOIIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHUE

IIPU OTPAaHUYCHHOCTH PECYPCOB,
HEONpeAeIEHHAas U3MEHYNUBOCTD,
O0opn0a 3a CyliecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD).
CunrteTnuyeckasi TEOpHs IBOJIOINH

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTb OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3IJISiJIbIHA BUJ U
spomonuio K. JIunues, XK.b. Jlamapka,
Y. JlapBuHa.

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

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

Tabnuyer u cxemovr: «llomymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunay, «@opmMbl 00PHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
ot6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJIEPKAHUE U
3HAYEHUE FBOTIOIMOHHON KOHUEMIINT
K. b. JITamapka.

OLieHMBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIbHO-9KOHOMHUYECKHE
MPEANOCHUIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. /lapBuHa.
PackpeiBaTh coniepkaHnue 3BOOINMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEOINPEACIEHHYIO U ONPEIEIEHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBooNUU (CTD) u 00BACHATH
€€ 3HauYeHHue I10MO0IOrUun

1.3

Buna: xpurepun n
CTPYKTYpa.
[Tonmynsmnus kak Kaxk
3JEMEHTapHas
€IUHULIA BUAA

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

Tabnuysr u cxemovr: «llomymsiuny,
«MyTanroHHass U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOTI,
Mukponpemnapat «JIpozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKH
Tena), mojenb-anmmkanus «llepexpéct
XPOMOCOMY.

PackpeiBaTh conepkaHre TEPMHUHOB U
TTOHATHI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, IO YJISIIHS,
reHo(OH/I, MyTaIllMi, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomorndeckuii, pu3HOIOrUIECKUH,
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Jlabopamopnvie u npakmuueckue
pabomui:

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

OMOXUMUYCCKHUM, TCHCTHICCKHH,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30oBaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJISALMIO 10 OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | ABmwxKymue cuibl JBrkymue cumbl (dhaktopsl)sBoitonnn | PackpbiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTaliMOHHBIH MOHATUI: KOMOMHATUBHAS
(akTOpBI) IBOITIOIIUU poLecc 1 KOMOMHATUBHAS W3MEHUYUBOCTh, MyTalliH, MyTallMOHHBIN
MU3MEHYMBOCTD. [lonmyIIIMOHHBIE BOMHBI | MPOLECC, MTONYJSIHIUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpanus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabauybl u cxemol: «JIBUKYILAE CUITBI (bhakTOpHI IBOIOIUU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHUYUBOCTD, TONYJIALMOHHBIC BOJIHBI,
npeiid reHoB, W30S, MUTPALUAL.
¥YcranaBnuBaTh NPUYNHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JEHUCTBUS
JBUKYIIUX CUJ (3JIEMEHTAPHBIX
(hakTOpOB) ABOJIOLIU
1.5 | EcrectBenHbiii 0TOOP EctecTBeHHBII 0TOOp — HanpaBisiomuii | PackpeiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(hakTOp PBOJIIOIUHU.
®dopMBbI €cTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIH OTOOpP, O0phHOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «KEcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBOBaHUE

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

XapakTepu3oBarh 00pb0y

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

1.6

Pe3ynbrarsl
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHuE

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAITNH.
Bunu BumoobOpazoBanue.

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

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpadguueckoe BUA00OOpa30OBaHUEY,
«DKOJIOTUIECKOE BUI000PA30BAHUE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJICHUN Y )KUBOTHBIXY,

PackpriBaTh copepxaHie TEPMUHOB U
MOHSTUM: TPUCTIOCOOJIEHHOCT,
MOKPOBUTEILCTBEHHAS U
npeaocTeperaronias oKpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUN Y OPraHU3MOB.
BbIsIBIISATE 110 M300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX IpenapaTrax npuMephbl
PUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBUSIM CpEbl
OoOMTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObBI U
MEXaHWU3MbI BUA000pa30BaHUS;
OTKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUIEKIIHSI HACEKOMBIX C Pa3TNIHBIMHA
TUTIaMH OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomuwr:

JlabGoparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepar

(GhOpMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHuUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOIINH

MaxpoaBouttorus.

@dopmbl 3BOIOLUN: UIeTUYECKas,
JIMBEPreHTHAsl, KOHBEPI €HTHAs,
napaiienbHas. HeoOpatumocTtsb
sBomonuu. [Ipoucxoxaenue

OT HEeCMEeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprioB.
Tabnuyvl u cxemvi: «KApoMoph o361y,
«Mnnoananranuny», «O01mas
JereHepanus.

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

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTUI: MAaKPOAIBOJIIOLIMS, (PUIIOTEHE3,
OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMopd 03, uauoaaanTaius, oomas
JieTeHepals, aJanTHBHAs paguarius.
XapakTepu3oBaTh (OPMBbI IBOJTIOLIMH.
BoisiBisiTE apoMop@o3bl U
UN0AANTAlliN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANI TALlMI0 U OOIIYIO
JIereHepaIuio.

BBISIBIISATH B3aUMOCBSI3U MEXKITY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

HUroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE 'KU3HH Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YCHMUs.
I'unoressl

MPOUCX OXKIECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TpeICTaBICHUS

0 3apOXKJICHUM KXU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emie: abuoreHe3 MUIaHCIePMUs.
XUMHYECKAST 3BOJIFOLHS.
AOVOreHHbI! CHHTE3 OPraHuYECKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKOW HBOIIOLIHH.

HauanbHble sTansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
[lepBbie KJIETKU W UX HBOJIOLHUSL.
DopMHPOBAHNE OCHOBHBIX T'PYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemui:

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

Tabauywvl u cxemvl. «BO3HUKHOBEHUE
CoHEYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MHUPay,
«PacturenbHas KieTkay, «KuBoTHas
KJIeTKa», «lIpokapuornueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OMOII0D3,
KOaIrepBaThl, MPOOMOHTHI, CAMOUOTEHES3.
XapakTepu3oBaTh METOJIbl U3yUCHHUS
MCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeuucnsiTe OCHOBHBIE ATaIlbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUH.

W3narate conep:KaHue TUIIOTE3 U TEOPUI
BO3HMKHOBEHUS KU3HU HA 3eMiie
(KpeanuoHU3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydyeHuro opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOro CUHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLIUHU
OpPraHMu4eCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU T10 3paM U
nepuoiam

Pa3BuTue xxu3Hu Ha 3emiie Mo 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTepo30KcKas 3pel. [laneo3oiickas
apa U e€ MePHOJIbl: KeMOPHHCKHM,
OPIOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKUM.

Me3o30icKas 3pa U €€ NepPUoIbI:
TPUACOBBIM, FOPCKUM, MEIIOBOM.
KaitHo3olickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HECOTCHOBBIM,
aAHTPOIIOT€HOBBIN.

XapakTepuCTUKa KJIUMaTa U
reoJIOTUYECKUX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEILHOIO U
KUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUU U )KUBOTHBIX. llosiBIIECHME,
pacuBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOTO MUPAY,
TFEOXPOHOJIOTMYECKast TabInIIa;
KoJuieKIusA «DOpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomui:

PackpeiBath copepkaHue TEPMUHOB U
IIOHATHUM: 30H, 3pa, IIEPUO/,
apoMop(03bl, UIHO0ATATITAIIUH.

3HaTh MOCJIEA0BATEIbHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dhaHepo3oit; Ip: apxeickas,
MIPOTEPO30MCKas, MAIEO30MUCKAs,
ME3030MCKasi, KAMHO30MCKasl; IEPUOOB:
KeMOPUHCKHI, OPTOBUKCKHUIA,
CUITYPUICKUH, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIH, FOPCKU, METTOBOM,
MMAJICOTCHOBBIM U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJOrnuecKon
HCTOPUU; STAIbl Pa3BUTHUS
PACTUTENBHOT'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopd o3l
PaCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXKIy COO0I
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOr 0
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHBIH WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKoro Mupa Kak PackpbiBaTh coaep:kaHle TEPMUHOB U
cucrema oTpakeHue 3BoroLuu. OCHOBHbIE NOHATUN: CHCTEMATHKA, UCKYCCTBEHHAs! U
OpPraHu4ecKoro Mupa CUCTEMAaTUYECKUE T'PYMIbl OPraHU3MOB. | €CTECTBEHHAs KilacCU(PUKaLus, OMHapHasI

emoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauyvl u cxemovl: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTEMA OPraHUYECKOT0 MUPA» XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OpraHHYeCcKOro Mupa
2.4 | DBomronys 4eIOBEKa DBOIIOIMS YeTTOBEKA. AHTPONOJIOTUS PackpsiBaTh conepkaHue TEPMUHOB U

(a"HTpOIIOTreHE3)

KaK HayKka. Pa3BuTue npencraBineHuin
O TIPOMCXOKJIECHUMN YeJIoBeKa. MeTobl
M3y4yeHHus aHTponoreHesa. Cxoncrsa u
pa3nuyus 4esoBeKa U )KUBOTHBIX.

CucremaTrnyecKkoe IOJIOKESHHUE YSITOBEKaA.

Hemoncmpayuu:

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

Obopyoosanue: CAETKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MOHSTUI: aHTPOIIOJIOTHsI, AaHTPOIIOTEHE3,
yesoBek pa3ymubIii (Homo sapiens),
NPSIMOXO’KJIEHUE, BTOPAsi CUTHAJIbHAs
cucrema.

[lepeuncnsaTe 3a1a4u aHTPOI OJIOTHH,
ATAIbl CTAHOBJIEHUS U Pa3BUTHUS
IIPEACTABICHUN O IMPOUCXOKICHUN
YEJIOBEKa.

W3naraTh OCHOBHBIE TOJIOXKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHMBATh HEHAYYHYIO MH(OPMAITUIO
O MPOUCXOKJICHUM YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJI0KEHHE
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MEPBOOBITHOT'O YEJIOBEKA: KAMHH-
qoriepsl, pyouia, ckpedia

Bus1a Homo sapiens, nepeuucisth ero
MOp(}OTIOro-aHATOMUYECKHUE PU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSAL

u ap.).

VYcranaBiauBaTh 4€pThI CXOJACTBA U
pazuuriiuenoBeKka U >KUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
HAYYHBIX 3HAHUHU O MPOUCXOXKICHUU
YyeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJI0BEeKa B MPUPOE

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JBroxyriue cuibl ((pakTopsl)
aHTponioreHe3a. Haciencreennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvl: «CpaBHEHUE
aHATOMMYECKHUX YEePT CTPOEHUS YeIOBEKa
U 4eJI0BEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OO0opy0BaHUE: MYISIKH
«IIponcxoxaeHue yenoBeka
(MaJICOHTONIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUIHAS NeATETHHOCTbD,
noJIMMOp(U3M.

XapakTepu3oBaTh JBUKYIIHE CHUITBI
(axTopkl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAIbHEIC,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIE CTAIUH OCHOBHBIE CTAaJINHM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB U
ABOJIIOIIMH YEJIOBEKA YeJIOBEKA: aBCTPAJIONNUTEKH, YeloBeK MOHSTUI: aBCTPAJIONUTEK, YETOBEK

yMeJbii, YenoBeK NpsiMOXOISIITAM, YMEJIbIM, YEJIOBEK MPSMOXOIAIINM,
Yenosek HeaHAepTaIbCKUN, YemoBek HeaHJepTaliell, KPOMaHbOHEIL,
Pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAs PEBOJIIOLIMS,
Haxoaku nckomnaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpEMSI CYILIECTBOBAHUS, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKITY
pacnpocTpaHeHusi, 00bEM T'OJIOBHOTO c000i1 OCHOBHBIE CTAIUU IBOJIOIIUU
MO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKA: XPOHOJIIOTMYECKUHN BO3PACT,
Jemoncmpayuu: apeas paclpoCTpaHEHHUsI, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MTAJIEOHTOJIOTUYECKMX HAXOOK IIPEAKOB | Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «pesane
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opynoBaHue: MYJISKU
«IIpoucxoxaeHue yenoBeka (O0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CIACIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
NEPBOOBITHOIO YEJIOBEKA: KAMHH-
yomnrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpriBaTh conepkanne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eIoBeKa

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

Y TIOHSTUI: pachbl, PACOr€HE3, COLNAII-
JApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepThl mprcriocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

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

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUUMHBI 1 MEXAHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
MIPUMEPHI TPUCITOCOOJIEHHOCTH YeJI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHHST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO Bu1a Homo
sapiens, HAQy4YHYIO HECOCTOSTEILHOCTh
PAcoOBBIX TEOPHUH,HUJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hroro yacoB o reme

9

Tema 3. OpranusMsl U OKPYKAWIIASA cpeaa

3.1 | Okonorusi Kak Hayka 1 DKOJIOTUSl KaK Hayka. 3ajauyuu pasfensl | PackpeiBaTh copep:kaHUE TEPMUHOB U
HKOJIOTUH. MOHSTUI: SKOJIOTHS, [TOJIEBBIE
MeTozbl KOJOrMYECKUX HCCIeI0BaHUM. | HAOMIOeHUS, SKCIIEPUMEHTHI,
DKOJIOrMYECKOEe MUPOBO33PEHUE MOHUTOPHUHI OKPY’KAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJIOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Hlopmpempwi: A. I'ymO0nbaT, [TepeuuncaTey 3aa4u SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTh METObI
30HBI 3EMII DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenbl oOUTaHUs U 1 Cpenbl oOUTaHMSI OPraHU3MOB: BoAHAs, | PackpbIBaTh copep:kaHne TEPMHUHOB

IKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TIOYBEHHAS,
BHYTpPHU-OpraHu3MEHHAsI.
Dkonoruyeckue GPaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
AKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN ONTUMYM,
OTPAHUYMBAIOITUN (JIUMUTHPYIOIIH )
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(dbakTopoB: adMOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE 2KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuysl u cxemvi: «Cpeqbl OOUTAHUS
OpPraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTepPU30BaTh
IKOJNIOTHYECcKUe (PaKTOPhI: A0MOTHYECCKUE,
OMOTHYECKHE W aHTPOTIOTCHHBIC.
OmnuceIBaTh ACUCTBHE YKOJIOTHUECKUX
(daKkTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnueckue
(akTopbI

AOGuotnueckue QpaxTopsbl: CBET,
TeMIIepaTypa, BIaKHOCTD.
dortonepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JICHCTBUIO a0UOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

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

Jlabopatopnas padota Ne 3.
«Mopdonoruyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «Bausinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeyCcay

PackpbiBaTh copepkaHue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaIIM3UPOBaTh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH Ha OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBoauTH OUONMIOrHYECKHe HAOTIOICHUS
1 0QpOPMIISITh pe3yJIbTaThl MPOBEIEHHBIX
HaAO0JIIOICHU I
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3.4 | buornueckue buotnueckue akropsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUM: U TIOHATUI: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3UTU3M,
ero ¢opmel. [lapasutusm, koonepainusi, | KOHKYPEHIIHS, MyTyalan3M, CHMONO3,
MYyTYyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPaAIU3M.
3HaueHue OMOTHYECKUX XapakTtepu3oBaTb OMOTHUYECKHE
B3aUMOJECHCTBHAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aMMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIYy OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «llumesplie Henm» PUCIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJBI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKHE XapAKTEPUCTUKN PackpeiBaTh conepkaHue TEPMUHOB U
XapaKTEPUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTEH MTOHATHN: TOMYJISALINASI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YUCIeHHOCTH
HOMYJISALUY U €€ Peryssiusl.
Jemoncmpayuu:

Tabruyol u cxemwl: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuyeckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu30oBaTh OCHOBHBIEC MMOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONUCHIBATh MEXaHU3MBI
perymsiiiui YUCICHHOCTH TOMYJIAIINT
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[Ipaktrueckas padora Ne 2. «Iloxcuér
TJIOTHOCTH TOMYJISIIIUN Pa3HBIX BUIOB
pacTeHui»

Hroro uacoB 1o reme

5

Tema 4. Coo01iecTBa U YKOJOrH4ecKue CUHCTEMbBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIiBaTh cosiepkaHuEe TEPMUHOB U
OpPraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, MOHSTUI: OMOILIEHO3, IKOCUCTEMA,
MPOCTPaHCTBEHHAs!, TPOpUUECKas OHOreoLeH03, BUbI-TOMUHAHTHI,
(nuiueBast). Buabl-10OMUHAHTBI. HKOJIOTMYECKasi HULIA.
CBsizu B OHOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemonucmpayuu: (coo0111eCcTBO), €r0 BUJIOBYIO,
Tabruyvl u cxemwl: «IluieBbie enN, IPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBL.
Obopyoosanue: MOACITb-aIIUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €rO
«PacturenbHble COO0IIECTBAY; CTPYKTYpBI U CYILIECTBOBaHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICI
SPYCHOCTH UJIMCTOBOM MO3aUKHU.
CpaBHHMBATh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMHu
4.2 | DKOCHUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh conepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHose.
OYHKITMOHATBLHBIE KOMITOHCHTBI

ITIOHATHH: DKOCUCTEMA, OMOTECOIICHO3,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
TpoduuecKkre ypoBHH, MHUIIIECBAS
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HKOCHUCTEMBI: POAYLICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUU
B OKOCHCTEME.

Tpoduueckue (MUIEBbIE) YPOBHU
sKocucTeMbl. [luileBbie LIeTH U CETH.
OcCHOBHBIE MTOKA3aTeN SKOCUCTEMBI:
oromMacca, mpoAayKIus. DKOJIOTUYECKHE
MAPaAMUJIBL: IPOAYKIINH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cykneccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaués.

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

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

XapakTepru30oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K TUTEIbHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIILHO
3aMKHYTBII KpyTrOBOPOT BEIIECTB,
HEO0OXOAMMOCTh ITOTOKA SHEPIHH ).
CpaBHUBATDH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
HYKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIINH,
MAPaAMHUJIbl YUCIIEHHOCTU U MUPAMUIbI
Oounomaccsl.

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

OnuceIBaTh MEXaHU3M NOJIEPKAHUS
PaBHOBECHS B AKOCUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISBIST
IPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

43

[IpuponHsie
OKOCHCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U O3€ED.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbiBaTh coniepikaHie TEPMUHOB U
TIOHSTUI: BOAHBIC YKOCHCTEMBI,
OHMOreoLEeH03bl, PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruywl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeEMa XBOMHOTO Jiecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapuU U KOJJICKIIUU
pacTEHUN U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIIAM OJHOTO BUAA

[TpuBOIUTH TPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromme
pasHble TpoUYECKHUE YPOBHU

4.4 | AHTpOIIOrE€HHbIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh copep:kaHue TEPMUHOB U
AKOCHCTEMBI ATPO3KOCUCTEMBL. MOHSATHI: aHTPOIIOT€HHAsI SKOCUCTEMA,
VYpboskocuctemsl. buonornyeckoe u arpo’KocucTema, ypoo3KocucTema,
XO035IUCTBEHHOE 3HAYCHHE OouopazHooOpasue.
arpo3KoCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcUcTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOTUYECKOTO Pa3HOOOPa3us [IpuBOANTH MPUMEPHI AHTPOIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEI MECTHOCTH, ONTUCHIBATH
Jlemoncmpayuu: UX BUJOBOU COCTaB U CTPYKTYDY.
Tabruywl u cxemvl: «ATPOLIEHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenqutenu | mpUpPOIHBIX SKOCUCTEM U
BKHEUIIIHNX CEITbCKOXO035MCTBEHHBIX arpo3KOCUCTEM, arpO3KOCUCTEM U
KYJIbTYp» ypOO3KOCHUCTEM
4.5 | buocdepa — VYuenue B. W. Bepnaackoro o 6uocdepe. | PackpbiBath copep:kaHie TEPMUHOB U
riodanbHas ['panuIlbl, COCTAB U CTPYKTYpa NOHATHI: 6uocdepa, )KMBOE BELIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. JKuBoe BEIIECTBO U €ro
¢ysakuuu. OcodbeHHocTH Orochepnl Kak

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

Hemoncmpayuu:

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

B CO3/laHM€ yueHuUs o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChEpHI,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GbyHKIMH KUBOTO BelecTBa Ouochepsl,
OMOT€OXUMUYECKON e TEILHOCTH
YeNoBeKa.

[epeuncnsate 0coOOeHHOCTH OnOCchepsI
KaK r100abHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopots BemiecTs u PackpeiBaTh conepxaHrue TEPMUHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKJIIBI DJIEMEHTOB MOHATUMA: 1IEJIOCTHOCTH OHOCc(heEpHI,
ouochepsl (yrnepopa, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepoja B ouochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJIC» yrieponaa B ouocdepe.
OOBSICHATH IPUYKMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsaTs u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoseuecTBO YenoseuecTBO B Onochepe 3emiu. PackpbiBaTh conepxaHue TEPMUHOB U

B Ouocdepe 3emun

AHTPOIIOTeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

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

Tabauyvl u cxemol: «llpumepHbie
aHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxxHEeNIne UCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIIas
cocTaBsitonias ouocheprn», «PaKkToOpsbI
Jerpasanuu nousy, «llapHuKoBbIi

b dexT», «DakTOpsl PaIiOaKTUBHOTO
3arpsisHeHus ouocdepri»; Kpacuas
kaura P®, nzobpaxenus oxpaHsieMbIX
BUJIOB PaCT€HUU U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OMOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, N3MEHECHUS
KJIUMaTa, COKpalleHus
onopaznooOpazus.

DopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
110 OTHOUIEHUIO K II100aIbHbBIM U
PErMOHAIBHBIM DKOJIOTHYECKUM
nmpobsieMam, apryMEeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

HaspiBaTh MpUYMHBI OSBIECHUS
IIPUPOIOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

JUISL TIPEOJIOJICHUST DKOJIOTHYECKOTO
KpHu3uca

4.8

CocyliecTBoOBaHuE
PUPOIBI U
YeJI0BEYeCTBa

CocymiecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBoCcTH 6nocdepnl. OcHOBA
PaIMOHATILHOTO YIIPABICHUS
MIPUPOTHBIMA PECYpCaMU U UX
HCTONb30BaHue. JJocTmKeHNST OMOI0THN
U OXpaHa MPUPO/IBI.

PackpeiBaTh conep:kaHue TEPMUHOB U
HNOHATUMN: pallMOHAIbHOE
IPUPOJIOIIOIB30BaHHE, YCTOMUNBOE
pa3BUTHUE, KOIBOJIOLIMSL.
XapaKkTepu30BaTh PaLlMOHAIBHOE
UCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUSI KOHIIETIUU

YCTOMYMBOIO Pa3BUTUS

73



®denepanpHas padodas mporpamma | buonorus. 10—11 kmaccer (6a30BbI yPOBEHB)

Hemoncmpayuu:
Tabnruywl u cxemwl: «buocdepa u
YEeJIOBEK)

Hroro yacoB o teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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