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denepanbHas pabouas mporpamma 1o yueoHomy npeamery «buosorusy (6a30BbIii
ypoBeHb) (mpenMeTHas 00jacTh «EcTecTBEHHO-HAaydHBbIE TIPEAMETHI») (Haiee
COOTBETCTBEHHO — IIporpamMMma I0 OHOJIOTWH, OHMOJIOTHS) BKJIIOYACT IOSCHUTEIBHYIO
3aMHUCKY, COAEP)KaHUE OOYUCHHMS, IUIAHHPYEMBbIE Pe3yJIbTaThl OCBOEHHUS IPOTrpaMMBbI
1o OMOJIOTUM, TEMATUYECKOE IJIAHUPOBAHHUE.

[TosicHuTeNnbHAs 3aMUCKa OTpa)kaeT OOIIME IeMM M 3aJauyd U3ydeHusi OUOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUUYECKUX MPEANOChUIOK K €€ HM3Y4eHUIO O00Yy4arolmMUMUCH,
MECTO B CTPYKTyp€ Y4eOHOro IUIaHa, a TaKXke IMOAXOJbl K OTOOpYy coaep)kaHus,
K OINPEACIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue O0O0y4eHHUsT PACKpBIBAET COJCpXKATEIbHBIE JIMHUH, KOTOPHIC
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacce Ha YPOBHE CPEIHETO
o0riero oOpa3oBaHuUs.

[Inanupyembie pe3ysbTaTbl OCBOCHHMS NIPOTrpaMMbl IO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yibTaThl 3a BeCh IEepuoj OOYYEHHS Ha YpOBHE
CpellHero oOmiero o0pa3oBaHUs, a TakKKe MPEIMETHBIC TOCTHXKEHHUS O0ydJaroIerocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL OMPENENCHHs] TMOAXOAO0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUJIU: KOHIIENTyaJIbHbIE MOJIOKEHUS orocC COO
0 B3aUMOOOYCJIOBIICHHOCTH II€JIeH, COAepKaHusl, pe3yIbTaTOB 00y4deHus: U TpeOOBaH Mt
K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENIX M MPUHIINIAX,
XapaKTEpU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEeIHEro OOIero oopa3oBaHUs
B Poccuiickoit deaepainyu, a Takxke MOJIOKEHUs 0 crenuduke Onojgoruu, e€ 3HaYeHUU
B [IO3HAHUU KUBOU MIPUPOBI U 00ECIIEUEHUH CYIIECTBOBAHUS YEJIOBEYECKOT O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHUSIM OIpPENENIEHbl OCHOBHBIE (DYHKIIMH MpOTrpaMMBbl
1o Ouooruy U €€ CTPYKTypa.

[Iporpamma mo Ouonoruu Ja€T MPEACTaBICHHUE O LEsIX, 00 o0Iel cTpareruu
OOydYeHMsI, BOCOUTAHUS M Pa3BUTHUS OOYJAIOIIHMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«buonorus», omnpenenser 0053aT€TbHOE MPEAMETHOE COAEPKAHHUE, €r0 CTPYKTYpY,
pacrpeaeneHue o pasiesaM u TeMaM, PEKOMEHIYEM YIO MTOCIEA0BATENbHOCTh U3YUECHUS
y4e0HOT0 MaTepualia ¢ yu€ToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JTOTUKU
00pa3oBaTeIbHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OMONOTMU TakKe YYUTBHIBAIOTCS TPEOOBAaHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  NIPEIAMETHBIM  pe3yjbTaraM  o0y4deHUus
B (hOPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOU NESATEIbHOCTH/ydeOHBIX
JelCcTBUI 00yJarouruXcs MO0 OCBOEHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUS.

B mporpamme mo Owuonoruu (10—11 kmaccel, 0a30BBId YPOBEHb) pealu30BaH
OPUHITUIT TPEEMCTBEHHOCTH B W3Y4YeHMH OWoJioruu, Onarojaps dYemMy B HEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3JI0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIEHHEM K OKpyKaroiied mnpupogHoii cpene. [loaTomy Hapsaay ¢ u3ydeHUEM
OOIIEOMOIOTHISCKUX TEOPUH, a TaKXKEe 3HAHUH O CTPOSHUHU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAMOIIMX B HHUX IPOIECCOB B TMPOrpaMMe
10 OMOJIOTHH YCIICHO BHUMAaHUE UCIIOIh30BAaHUIO TTOJTYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM TSI pEIICHHS MPUKIIQTHBIX 3a7a49, B TOM YUCIe: TPOGUIaKTUKN HACIEACTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1IETIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOTHOM Cpelie, aHaTnu3a
BIIUSTHUS XO3SHUCTBEHHOW JESATENHHOCTH 4YENOBEKAa HA COCTOSHHE TMPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIEHHWE BHHUMAHHUS K TPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUS
YCIIOBUW Ui pElIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
oOpa3oBaHusi, KOTOpas mnpeanojaraet (GopMUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaTHPOBATHCS K M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

[Iporpamma 1O OWOJIOTHHU SIBISIETCSI OPUCHTUPOM ISl COCTABJICHHS pPabOdnX
MIPOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIJI0KUTh CBOM BapHaHT IOCIICA0BATEIHHOCTH
W3YYCHHUS W CTPYKTYPHI ydeOHOTO Marepuaja, CBO¢ BUICHWE TyTel (HOpPMHpPOBAHUS
y obyuaromuxcs 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHHH U CIOCOOOB y4eOHOM
NeSTENbHOCTH, a TaKKe METOIMYECKHX PpEelIeHUWW 3a7a4 BOCIUTAHUS W Pa3BUTHS
cpeacTBaMu yaeOHOTo penamera «bruomorusy.

buonoruss Ha ypoBHE cpeaHero o6iero oOpa3oBaHMsI 3aHUMAET BaXHOE MECTO.
On obecnieunBaeT popMHUpOBaHUE y OO YUAIOIIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHpa, paclupser W o0000ImIaeT 3HaHUS O JKUBOM Mpupone, €€ OTIMYUTEIbHBIX
NpHU3HAKaX — YPOBHEBOW OpraHU3alMKM W DBOJIOIWHN, CO3MAET YCIOBUS JJISA: TTO3HAHUS
3aKOHOB JKMBOW MPUPOJIbI, (GOpMUpPOBAHUS (DYHKIHMOHATIHHOW T'PaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€301MacHOro odpasza >KM3HHU, SKOJIOTUYECKOT0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHMS K )KUBOH TIPUPOJIC U YEIIOBEKY.

Bonpmoe 3HadueHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpeIHEro oomero oOpa3oBaHUs, COLUATH3AIUN O0yYAIOIIHXCA.
N3ydenune Ouonoruu oOecrieyuBaeT yCaoBHUsS Il (POPMUPOBAHUS MHTEIUIEKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HAaBBIKOB, JACTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpaIlii OUOJIOTUYECKUX 3HAHWM C TPEJCTaBICHUSMU W3 APYTUX
y4e€OHBIX TIPEIMETOB, B YACTHOCTH, (PU3MKH, XUMUU U Treorpaduu. HazpaHnHbie
MIOJIOKECHMSI O peHA3HAYEHUN YIeOHOT0 TTpeMeTa « bBHOIOTHS COCTaBUIIM OCHOBY IS
OTIPENCNICHUs] TOAXOA0B K OTOOpY H CTPYKTYPHPOBAHHUIO €Tr0  COACP)KaHUS,
MIPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op coxepxkanusi ydeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIUN KyJIbTypOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C KOTOPHIM
oOydJaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC ISl (POPMUPOBAHUS
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o0IIel KyJIbTYpbl, ONPEACISIIONINE aJeKBaTHOE TOBEICHHUE YEIOBEKa B OKpY’KaloIen
MPUPOJHON Ccpelle, BOCTPEOOBAaHHBICE B IIOBCEHEBHOM J>KU3HW U MPAKTUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cuUcTeMEe 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEp’KaHUsI, KOTOpbIE CIyXaT OCHOBOM g (GOpMHUPOBAHUS TPEICTaBICHUN
O COBPEMEHHOW ECTECTBEHHO-HAy4YHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIIHMIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3allUU OMOJIOTMYECKOT0 00pa3oBaHUsI.

CtpykTypupoBaHHE  COJEp)KaHHWs  y4eOHOro Marepuajga B IpOrpaMme
no OHOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHMM
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBON OpraHu3aiiiu
¥ DBOJIIONMHA. B COOTBETCTBUM C 3THM B CTPYKType ydueOHOro mpenmera «buomorusy»
BBIJICTICHBI CJICAYIONINE COJEpKaTeNbHble JWHUN: «buonoruss kak Hayka. MeTomabl
HAay4dHOTO To3HaHUsM», «Kierka kak Owosormueckas cucremay, «OpraHusm Kak
Oouonornueckass cucremayn, «CucrtemMa M MHOroodpasue OpPraHu4ecKOro MHpPay,
«DBOITIOLIMS )KUBOU MPUPOJIB, « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb uzydenus yaue6Horo npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHHE
OOYYaOMMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAIBHONW OPTaHHW3aIluN >KUBBIX
CUCTEM pa3HOTr0 paHra MW MpUOOpEeTEeHHWE YMEHUW UCIOJIb30BaTh JTH 3HAHUS
JUISI TPAMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBOM MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue enu U3Y4YCHUS y4e0OHOr0 npeaMera «buonorus»
Ha 0a30BOM YPOBHE O0ECIIEUMBAECTCS PEIICHUEM CIEAYIOIINX 3aay:

OCBOEHHE 00YUYaIOIIMMUCS CUCTEMbI 3HAaHUH O OMOJIOTHYECKUX TEOPHUIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUjiaX,  CIYXallMX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/IaX
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOO0Pa3uH U OCOOEHHOCTSIX )KHBBIX CHCTEM Pa3HOTO
YPOBHS OpTraHU3aIlii, BBUIAIOIINXCA OTKPBITHSIX W COBPEMEHHBIX HCCIICOBAaHUSIX
B Omonorunu;

dbopmupoBanue y  oOydJarOmMXCs  TO3HABAaTEIbHBIX, HMHTEIUICKTYaJbHBIX
¥ TBOPUECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN
HAYYHBIX B3IJISI/IOB, UJEH U MOAXOAOB K M3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTraHM3aInu;

CTaHOBJICHHE y O0Y4YaIOIIMXCs O0UIEH KyIbTypbl, (DYHKIIMOHAIbHON I'PAMOTHOCTH,
pa3BUTHE YMEHHUU OOBSCHATH W OICHUBATH SIBJICHUS OKPYXKAIOUIErO0 MHpa >KUBOU
MIPUPOIBI HA OCHOBAaHWH 3HAHUH M OTBITA, TTOJyYEHHBIX MTPH U3YICHUN OMOJIOTHH;

dbopMupoBaHue |y OOydYaromUXCd YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUH B TMPAKTUUYECKOW JCSATEILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA M arpOOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YCIIOBEKOM IKHBOM
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS DTHISCKUX HOPM
IIpU MTPOBEACHUH OMOJIOTUIECKIX MUCCIIeIOBAHM;

OCO3HAHHWE IICHHOCTH OWOJOTMYECCKUX 3HAHWW [JI TIOBBIIICHUS  YPOBHSI
HKOJIOTHYECKOU KYIBTYPHI, 111 (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHUE TNPUOOPETEHHBIX 3HAHUH W YMEHMH B TOBCEIHEBHOM JKH3HU
JUISL OLICHKH TOCIIEACTBUI CBOEH AESTENBHOCTH IO OTHOLIEHUIO K OKpYXKaroUlel cpeae,
COOCTBEHHOMY  3/10pOBbIO, OOOCHOBaHHME M COOJIIOJEHUE Mep NPOPHIAKTUKU
3a00J1€BaHUM.

B cucreme cpegnero oOmero obOpaszoBanusi «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTeIbHBIM YUYEOHBIM IIPEIMETOM, BXO/SIIIIUM B COCTaB
npeaMeTHOM o0nacTu «EcTecTBEeHHO-HayYHbIE MPEIMETHI.

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

10 KJIACC

Tema 1. buosiorust Kak HaykKa

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

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHUE, IKCIIEPUMEHT, OIHCAHUE,
HU3MepeHue, Kiaccuukaiys, MoJeIupoBaHue, CTaTUCTUIeCKass 00paboTka TaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mengens, H.K. Konbros, {x. Yorcon n @. Kpuk.
Tabauyvt u cxemvi: «MeToabl MO3HAHUS KUBOU TPUPOIBD.

Jlabopamopuvie u npakmuueckue padomal:
[Ipaktrueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbBIX METOAOB IPU U3YYEHHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U X OPTraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouosiorun. OTiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3HooOpa3ue. YPOBHH OpraHu3auu OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OMOChHEPHBIH.

Hemoncmpayuu:

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

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMH4eCKNil COCTAB U CTPOCHHUE KJIETKH

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

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

benku. CoctaB u cTpoeHHe O€lIKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHMMBIE M 3aMEHUMBIE AMWHOKHMCIIOTBL. AMUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpPbl O€IKOBO MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckne pyHKIMN OEIKOB.

®epMeHTHl — Ouosiornyeckue katanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocTpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuus GepMeHTOB
OT HEOPraHUYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pudO3a M AE30KCHpUO03a), JHucaxapuiibl
(caxapo3a, JaKkTO3a) M  TOJMCAaXapuipl (Kpaxmay, TJIMKOT€H, LEJUIH0I03a).
Bbuonornyeckue pyHKIMH YTI€BOIOB.

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

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

[uronorus — Hayka o kierke. Kierounas teopust — npuMep B3auMOIECUCTBHS UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUEHUs KIETKH.

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

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

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAJIMKC,
ux (ynkuuu. Ilna3zmarnueckas meMOpana, €€ cBoicTBa M (QyHKuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpanHble opranouabl kietku: OIIC, anmapat Iombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKA: MHUTOXOHAPUH, IUIACTH[BI.
[Tpoucxoxaenrne MUTOXOHAPUH U 1iacTuA. Bunbl mnactua. HememOpanHble OpraHnou bl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LUEHTPUONU, PECHUYKH, XIYTHUKU. DyHKIUN
OpPraHoOUOB KJIETKU. BritoueHus.

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

TpaHCnOpT BEIIECTB B KIETKE.

Hemoncmpayuu:

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

Juacpammel: «PacripefieieHue XUMHYECKHUX 3JIEMEHTOB B HEXKHBOM IMPUPOIECH,
«PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabruyor u cxemwvi: «llepuonuueckas TaONMMIA XUMHUYECKHUX DSJIEMEHTOBY,
«CTpoeHue MOJEKYIbl BOAbDY, «buocunte3 Oenkay, «CTpoeHUE MOJIEKYJbI O€lKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JITHK», «Ctpoenue monekynbr ATO»,
«CTpoeHHE DYKapHUOTHYECKOM KIIETKW», «CTpoeHue XMUBOTHOM KIETKH», «CTtpoeHue
pacTUTENbHON KIEeTKn», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMIMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i MPOBEICHUs
HAOMIOEHUH, W3MEpPEHUH, OSKCIEPUMEHTOB, MHKPOIpENapaTbl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuueckue padomel:

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

JlaGoparopnas pabota Ne 2. «3yueHue CTpOeHHs KJIETOK pacTeHUH, )KUBOTHBIX U
OaKkTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

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

Tuner oOMeHna BemiecTB: aBTOTpopHBIE W rerepoTpodubii. Pombs depmerToB
B OOMEHE BEIlIECTB U MPEBPAILICHUH YHEPTUU B KIIETKE.

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

XeMOCHHTE3. XEMOCHUHTE3UPYIOIe OaKTEepUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuie.

DOHepreTuueckuii 0oOMEeH B KieTKe. PaciierieHue BelIeCTB, BbIJIECICHHE
U aKKyMYJIMPOBAaHUE SHEPIrUM B KJIETKE. DTambl YHEPreTUYecKoro oomeHa. ['nukonus.
bpoxxenne u ero Buabl. KuciaopogHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochoprnpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOTO OOMEHa.

Peakiuun marpuunoro cuntesa. ['enernueckas nadpopmanus u JJHK. Peanuzanus
reHeTHYecko uH(opMmaruu B KJIeTKe. [ eHeTWdYecKuii KOJ ¢ €ro CBOMCTBA.
Tpanckpunuusi — marpuunbiii cunte3 PHK. Tpancnsuus — 6uocunTte3 Oenka. DTarmbl
tparcisanun. KonrpoBanre aMuHOKUCIOT. Poik pubocom B OrocuHTE3e OErKa.

Hexmerounpie ¢GopMbl KU3HU — BHPYCHL. VIcTOpHsT OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M JKU3HEHHOTO IIMKJa BHUPYCOB.
bakreprodaru. bonesnu pacteHuid, )KMBOTHBIX M UY€JIOBEKA, BBI3BIBAEMBIE BHPYCAMH.
Bupyc ummynopedunura uyenoBeka (BUY) — Bo3dyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a v uHTerpasa. [IpoduakTika pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHMIA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /[.1. UBanoBckuii, K.A. Tumupsizes.

Tabnuyvt u cxemvi: «Tumbl nuTaHHSA», «MeTabomu3m», «MUTOXOHIPUSY,
«JHepreTudeckuit ooMen», «Xnopomiacty, «Dorocunres», «Ctpoenune JHK»,
«Ctpoenue u (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHUYEeCKU KOm»,
«Bupyce», «bakrepuodarn», «CtpoeHue wu sxu3HeHHbI 1wmkn Bupyca CIIN]/la,
oaktepuodaray, «Permkanus JTHK.

Obopyodosanue: wmonenu-anmkanuu «Yapoeane JHK wu  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHne KIeTKn», Moaens cTpykTypsl JJHK.
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Tema 5. Pa3MHoOKeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

KieTouHbiit UK, WK )KU3HEHHBIN MK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkauusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KaprOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpPOMOCOMHBIE Ha0Opbl. XpomaTuibl. [[uToNOrMueckue OCHOBBI PAa3MHOXKEHUS W
VHIUBUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

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

[Iporpammupyemasi rubenb KIETKU — arornTo3.

dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe U ToJioBoe. Buubl Oecmnosioro
Pa3MHOXEHMS:  JICJICHUE  HAJABOE, IOYKOBAHUE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHNe, BETETATUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHUE
OpPraHW3MOB, €r0 3HAYCHUE IJIs1 CEJICKIIHNH.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Craguu wmeio3a. Ilpomecchl, Npoucxoidiive Ha CTaausIX Meno3a.
[ToBenenue xpomocoMm B Mmenose. Kpoccunrosep. buosiornueckuii CMbBICT U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKEJIE3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHUE U PA3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ouy, sHIEKIETKa) — crepmaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKJIETOK U cnepmaro3onaoB. Omiogorsopenue. [lapreHorenes.

NunuBunyanbHOE ~ pa3BUTHE (oHTOTEHE3). OMOpUOHAILHOE ~ pa3BUTHE
(amOpuorenes). JTambl AMOPUOHAIBHOTO PAa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npobiieHue, racTpyJisius, OpPraHOTeHe3. [loctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANBHOIO PA3BUTHS: NPAMOE, HEMpsMoe (JIMYuHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (QaKTOpPbI, CHOCOOHBIE BBI3bIBATH BPOKIAEHHBIC
YPOACTBA.

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

Hemoncmpayuu:

Tabmyer u cxemvl: «DoOpMBI  pa3sMHOKEHUS  OpPraHU3MOBY»,  «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTECHUI», «BereraTMBHOE Pa3MHOXKECHUE PACTCHUI,
«/lenenne knetku 6akTepuitn, «CTpoeHHe MOITOBBIX KIETOKY», «CTpOEHHE XPOMOCOMBD,
«Knerounsi nukim», «Permmmkanus JJHK», «Muto3», «Meios3y», «lIpsmoe nu Henpsimoe
pa3BuTHE», «l'amMeTroreHe3 y MIEKONMUTAIONIMX U YeloBeKa», «OCHOBHbBIC CTaJuu
OHTOI'E€HE3a.

Obopyodosanue: MUKPOCKOTII, MUKPOIIPENapaThl «CrniepmMaTo30u/1bl
MJICKOMTUTAIOLIETO», <«SMIEKIeTKa MJeKonuTarmero», «KapruoknHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas MojeNib-animkanus «J/lenenue knerkm», monaens [JHK,
MOj1eTh MeTada3zHOU XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue padomol:

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

JlaGopatopnas pa6ora Ne 4. «M3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Vcropus pas3Butus reHeTuku. Poisib nurosoruun
¥ YMOPUOJIOTHH B CTAaHOBJICHUU TEHETUKHU. BKIIa pOCCHICKUX U 3apyOeKHBIX yIEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TeHETUKH (THOPHIOIOTHUYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUuueckuii). (OCHOBHbIE TeHeTHYecKue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPEIINBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHMsS IIPU3HAKOB, YCTAaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe ckpeiMpanue. 3akoH eAMHO-00pa3us ruOpUIOB TEPBOrO MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH pACHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMMOIO HAcJeJAOBaHUSI MPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHMOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEe
CKpewmBaHue. VCroipb30BaHNE AHAIM3UPYIOLIETO CKPEIIUBAHUSA ISl ONPEACIICHUS
TeHOTHUIIa 0COOU.

CuerienHoe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo CIEMIEGHHOMY
HACJIEIOBAaHUIO T'€HOB. HapyllieHnue cuensieHus TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPHUS HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnosma. XpOMOCOMHOE OIpEIeNCHHE Moja. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbIE U TETepOraMeTHbIE OpraHru3Mbl. HaciiemoBanme npu3HaKoB,
CUEIUICHHBIX C MOJIOM.

N3menunBOoCTh. BHUIbl N3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Poiib
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanuoHHeli psAx W BapuanvoHHas Kpusasg. Hopma peakunu
npu3Haka. Koan4yecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKKU U UX HOpMa peakuun. CBoOMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTHNHMYECKasi, W3MEHUHMBOCTh. KoMOuHaTuBHAs
M3MEHYMBOCTh. Mei03 U MOJIOBOM MpOoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MytanuuoHHass HM3MEHYUBOCTh. Kiaccudukamuss MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHBI MyTauuii. MyrtareHHble  (pakTopbl. 3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3mMeHunBoctr H.U. BaBumnoga.

BuesnepHast HaCIe1CTBEHHOCTh U U3MEHYHUBOCT.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METOAbI TCHETUKH YEJIOBEKA:
reHeaJIOrnYeCKuil, OJIM3HEIIOBBIN, IIUTOICHETHISCKUH, OMOXUMHUECKUN, MOJICKYIISIPHO-
TEHETHYECKUU. CoBpeMeHHOE OMpeNeIeHNE TE€HOTHIIA! ITOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHME, B TOM uwucie ¢ nomowmbto [IIP-anamusa.
HacnencrBennble 3a001eBaHus YeJIOBEKA: TeHHBIE 00JIC3HH, O0JIE3HHU C HACIEACTBE HHOM
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MpcaApacIioad0KCHHOCTBIO, XPOMOCOMHEIC oonesnu. CoMaTHUECKHE H I'CHCPATUBHBIC
MyTalluu. CTBOIOBBIE KJICTKH. HpI/IHIII/IHLI 3A0POBOI'0 06pasa KHU3HH, JUAI'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX Oosie3HEH. MGI[I/IKO-FGHGTI/I‘-IGCKOG
KOHCYJIbTHPOBAHUC. 3HaUyeHHUe MGI[HI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBpAIICHHUN U JICHCHHUHA
IeHETHYECKHUX 3a00IeBaHUH YeJIOBEKA.

Hemoncmpayuu:

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

Tabnuyvl u cxemvl: «MOHOTMOPUIIHOE CKPEIIMBAHWUE W €T0 ITUTOTEHETHYECKas
OCHOB@», «3aKOH pAaCIICIUICHUS U €ro IUTOI€HETHYECKas OCHOBA», «3aKOH YMCTOTHI
ramer», «JlurubpunHoe ckpemmuBaHue», «lluTonmornueckue OCHOBBI JTUTHOPHUIHOTO
CKpelmuBaHus», «Meno3», «B3auMOIeHCTBUE aJlJICIIbHBIX TE€HOBY», «l eHeThueckue
KapThl pPACTCHUM, J>KUBOTHBIX W 4YeEJOBEKa», «l'€HeTMka Imoja», «3aKOHOMEPHOCTH
HacJEeA0BaHUs, CLIEIUICHHOTO ¢ ToJioM», «KapuoTunsl yenoBeka U >KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukarmonHas wu3MeHYUBOCThY, «HacnemoBanme pesyc-
dakTopay, «I eHeTuka rpymi KpoBuy», «MyTarmoHHAas N3MEHUYUBOCTH.

Obopyoosanue:  MoJenu-anmaukauu  «MOHOTMOpPHIHOE  CKpEUIMBaHUEY,
«Henomuoe  gomuHupoBaHue»,  «Jurubpumnoe  ckpemuBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompenapar «Jlpozodwmray (Hopma, myranuu (Gpopmbl
KPBUILEB U OKPACKH Tema), repoapuid «I"opox moceBHOWY.

Jlabopamopusvie u npaxmuueckue padoomol:

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

JlaGoparoprast padora Ne 6. «M3yuenne MOAM(PUKANMOHHONW HW3MEHUYHMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIMOHHOM KPUBOW».

JlaGopatopHast pabora Ne 7. «AHamu3 MyTaluil y Apo30QMiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

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

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOT UM

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

CoBpeMeHHbIE METO/Abl CeNeKIUU. MaccoBbli M HMHIWBUIYAIbHBIM OTOOPHI
B CEJNEKIMHM pACTEHMH U KUBOTHBIX. OLlEHKa »5Kcreppepa. biau3zkoponcTBeHHOE
cKkpeluBanue — UHOpuauHT. Yucrast nuHus. CKpeluBaHue YUCThIX JIMHUM. ['ereposuc,
wii tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
ruOpuauzanus u e€ ycnexu. VICKyCCTBEHHBId MyTareHe3 U MOJY4YeHHUE MOJIMILIONI0B.
JlocTmxkeHns CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOACTBA. | €eHHas HHKEHEPHS. DTambl CO3/IaHMS
pexomOuHanTHo JIHK wu Tpancrenneix opranuzMoB. KiieTouHas uWHKeHepHs.
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Krnerounsle KynbTypel. MHUKpOKIOHAIbHOE pa3MHOXeHUE pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
u aTHdeckue mpoodsieMbl. MO — reHeTHUeCKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemuwvi: H.W. BaBusnos, 1.B. Muuypun, I'.J1. Kapneuenko, M.®. BaHoOB.

Tabauywl u cxemol: xkapta «LIeHTpBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJlIbTYpPHBIX
pactenuin», «llopomgel mOMamHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX PACTEHHII»,
«Otnmanénnas ruopuan3anus», «Padotsl akagemuka M.®. MBanoBay, «Ilomummmonausy,
«O0bekThl  OmoTexHojorun»,  «KierouHnble  KyJbTypel W KJIOHHPOBaHUE,
«KoHcTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyISDKM TUIOJOB M KOPHEIUIONOB TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX03IMCTBEHHBIC PACTEHUSI».

Jlabopamopuvie u npakmuyeckue padoomoi:

Oxckypeus «OCHOBHBIE METOJIBI M IOCTUXKEHUS CEICKIIMM PACTEHUM U )KUBOTHBIX
(Ha CeNeKIHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBINA YYacTOK,
B TEIUIMYHOE X034MCTBO, Ja00OPATOPUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBomrOLMOHHAA OUOJIOT U

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

CeuzerensctBa  3BoonMM.  [laneoHTONOrMYeckne:  MOCIEN0BATENbHOCTD
NOSIBJICHUS] BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMUCH, TMEpeXoaHble  (OpMBI.
buoreorpadudeckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA U Pa3iuuusi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTHYHBIE,
pYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHX NyTed Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipennocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBrokymue cuiabl 3BOMIOUMHA BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOKEHUE
OpU  OTPaHUYEHHOCTH  PECypcoB, HeEompeAes€HHas  M3MEHYUBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

Mukpossosmonus. [Tomynsanus kak efMHUIA BUAA U SBOJIIOLUH.

JIBrokytiue cuiibl ((hakTOphl) SBOJIIOIIMU BUJIOB B IpUpojie. MyTallmoHHbIN IIpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonmysimoHHbIie BOJIHBI U Apeid renoB. M3omsmus u
MUTPALIASL.

EcTecTBeHHBII 0TOOp — HAPaBIISAIOMINMA (HaKTOP IBOIIOLMHI. POPMBI €CTECTBEHHOTO
otoopa.
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IIpucrnoco0neHHOCTh  OpPraHM3MOB  Kak  pe3ynbTaT HBoimonuu. [Ipumepst
IPUCIIOCOOJIEHUH y OpraHu3MOoB. ApoMOp(O3bl U UAHO-aJaNTALIUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE OpMBI BUAOOOPA30BAHMUS:
reorpauyeckoe, 3K0JI0rn4eCcKoe.

MakposBomntonusi.  DopMbl  3BOMIOUMU:  (QUIETHYECKas,  JAUBEpreHTHas,
KOHBEPreHTHas, apajuieapHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxeHne OT HeCNeUHaTu3UpPOBaHHBIX MpeAkoB. IIporpeccupyromas
creruanu3anus. AJanTuBHas pajauaius.

Hemoncmpayuu:

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

Tabauyvl u cxemwl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emie», «3apojabllin
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a CYyIIECTBOBAHHUE,
«EctectBeHHBI 0TOOPY, «MHOTrO000pa3ue copToB pacTeHuin», «MHorooOpasue nopon
KUBOTHBIX», «llomymsnuny, «MyTannoHHasT W3MEHUUBOCTE», «ApoMopdo3bD»,
«nnoananranumy, «O0mas aereHepamus», «J(Bmwxkyime cuibl 3Bomonumny, «Kapra-
cxeMa wmapupyra nyremectsus Y. Jlapsuna», «boppba 3a cCylieCcTBOBaHUEY,
«IIprcnoco0aeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BUJI000pa30oBaHUE»,
«DKOJIOTUYECKOE BUI00OPA30BaHUEY.

Ob6opyodoeaHue. KOJUIEKIMSI HACEKOMBIX C pa3IMYHBIMHM THUIIAaMH OKpPAcKu, HabOp
IUIO/IOB U CeMsiH, KoJuleKuus «lIpumepsl 3alIMTHBIX NPUCIOCOONEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaINpaBiEHUS H3BOJIOLUM», O00bEMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KoJeKuus «®opMbl COXPaHHOCTH MCKOMAEMbIX
JKMBOTHBIX M pPAacTEHUW», Mozenb anrmmkanus «llepekpéct XpoMocom», BIIaXKHBIE
npenapatel  «Pa3Butne HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIpenapar
«Ipo3oduna» (HopMa, myTaiuu (GOpMbI KPbUTLEB U OKPACKH TENA).

Jlabopamopnsie u npaxmuyeckue padomel:

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

JlaGopatopras pabora Ne 2. «Onucanue TMPUCIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE KU3HM HA 3emJie

JloHayyHbBIE TIPEACTABICHUSA O 3apOKACHMM >KM3HU. HayuHple rumoressl
BO3HUKHOBEHUS KM3HU Ha 3emJiie: abMOreHe3 U mnaHcrnepMus. XUMUYECKasi HBOJIOLHUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTATILHOE
NOATBEPKACHUE XUMHUYECKOM »HBomonud. HauanbHble H3Tambl  OMOJOTMYECKON
sgomonu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpOTOKIETKU. llepBrle KkieTkm u ux 3Bomouus. PopMupoBaHue
OCHOBHBIX I'DYIII KMBBIX OPTraHU3MOB.
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Pazgutne xu3Hu Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepuopl: KEMOPHUICKUNA, OPAOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Meso30KcKkas 3pa U €€ MepUuoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOMU.

Kalino3zoiickas spa u €€ nepuojabl: NajaeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT'€H OBBIM.

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

Cucrema OpraHM4ecKOro MUpa Kak OTpaxeHHe dBOIMoUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

OBOIIOIMSL  YEIOBEKA. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHHUI
O MIPOUCXO0KJIEHNH YenoBeKa. MeToabl n3ydeHus: anTpornoresesa. CxoacTBa U pa3inyus
YeJIOBEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.

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

OCHOBHBIE CTaAMU W BETBU SBOJIIOIMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBEK
ymenbiid, YenoBek npsiMoxoAsiuii, YenoBek HeaHAEpTaIbCKHil, YETOBEK pa3yMHBIN.
Haxonku MCKomaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KM3HU, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BporeouaHas (eBpasuiickas),
HErpo-aBCTPAJIONIHAS (PKBaTOpUabHAsl), MOHIOJIOWJHAA (A3MaTCKO-AMEPUKAHCKAas).
UYepTsl MpHUCTIOCOOJIEHHOCTH MPEJACTABUTENEH YENOBEYECKUX pac K YCJIOBUSIM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

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

Tabnuyvt u cxemvi: «Bo3nukHoBeHne CoONHEYHOM CHCTEMEI», «Pa3BuTHe
opranuueckoro  mupa», «PacrurenpHas  kietka»,  <«OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «COBpeMEHHass CHUCTEMa OPraHWYecKOro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBHenimme mogm», «lpeBHue smogm», «llepBele  COBpeMEHHBIE  JIOAW»,
«YenmoBeyeckue pach».

Obopyoosanue: mynsixu «IIpoucxoxkaenue denoBeka» (OHOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPOIA, HEAHJEpTaablla, KPOMAHBOHIIA), CIEMKH WM N300paKeHUS KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reoXpoHOJOrnueckas Ttabnuua, Kojulekuus «DopMbl COXPAHHOCTH HMCKOIMAEMBbIX
YKABOTHBIX U PACTEHUIN.

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

Tema 3. Opranu3msl U OKPYKAWIIASA cpeaa

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

Cpenbl oOuTaHWsl OpPraHW3MOB: BOJHAs, Ha3eMHO-BO3JYILIHAsA, TIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxomornyeckue  (daktopel.  Kmaccudukaruss — 3Komorudeckux — (HakTOpOB:
abnoTuyeckue, OMOTUYECKHE U aHTPOMOreHHbIe. [[eficTBUe IKOIOTHYEeCKuX (PaKTOpoB
Ha OPraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TeMIlepaTypa, BIAKHOCTh. DoTonepuoausm.
[IpucnocobyieHust Oprauu3MoB K JEHCTBUIO abnoThyeckux (gaxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aMMOJCHCTBUM: KOHKYPEHITHS,
XHMIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaU3M.
3HaueHWe OWOTMYECKHX  B3aUMOJEWCTBHM U1  CYIIECTBOBAHMUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

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

Hemoncmpayuu:

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

Tabmuyvr u cxemvi: kapra «lIpupomnabie 30HBI 3emim», «Cpeasl OOWTaHUS
opranusmoBy»,  «®otonepuoausmy», «llomynsiuun»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIICHHOCTHU TOMYJISIuu nHQy30puu-Tyhenskny, «lumessie memm.

Jlabopamopusie u npakmuyeckue pavomel:

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

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

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

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI
CooOmecTtBo opraHu3moB — OuoneHo3. CTpykTypsl OHOIEHO3a: BHUIOBa,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiueBast). Buasl-qomuHanTsl. CBsi3u B OUOLIEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [lonstre 00 skocucTeme u GUOreoleHo3e.
OyHKIMOHATbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILEeBbie) YpOBHU
skocucteMbl. [IumieBsie nenu u cet. OCHOBHBIE MOKA3aTEIN 3KOCHUCTEMBL: Onomacca,
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OPOAYKIUSA. IKOJOTHYECKHME MHUPAMHUJIbL: MPOAYKIUH, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOWUUBOCTb, CaMOperyisinusi, pazsutue. Cykieccus.

[IpupogHble 3KOCHUCTEMBI. DKOCUCTEMBI 03Ep M pPEK. ODKOCHUCTEMa XBOWHOTO
WM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCUCTEMBI.
bronorndyeckoe u X03iCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

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

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

UYenoseuectBo B Ouochepe 3emiid. AHTPOIOT€HHbIE U3MEHEHHS B Ouocdepe.
['oGanpHbBIE KOJIOrUYECKHe MPOOJIEMBI.

CocymiecTBoBaHre NMpuposl 1 yenoBeuecTBa. CoxpaneHne Ouopa3sHooOpasus Kak
OCHOBa ycToiuMBOCTH OMochepsl. OCHOBA PAllMOHAIBHOTO YIPABICHUS MPUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. JlocTrkeHNsT OMONIOTUY U OXpaHa MIPUPO/IBL.

Hemoncmpayuu:

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

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie  coobmiectBa», «llemu mnuTaHus», «OKoMOrvyeckas MNHUPAMUIAN,
«buocepa u uyenosek», «IKocHCTEMa MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMpPUPOAY», «BaXHEHIIME WCTOYHUKHA 3arpA3HEHUs BO3AyXa U
TPYHTOBBIX BOI», «[louBa — BakHeimias coctaBistomas Ouocheprb», «DakTopbl
nerpanauuu mousy, «IlapHukoBbil 3@ ey, «PaKkTophl PaAUOAKTUBHOTO 3arpsA3HEHUS
ouocdepsi», «Ob6mas crpykrypa 6uocheps», «Pacrnpoctpanenue xu3Hu B ouocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OO6opynoBanue: Mojenb-aniukanus «TUnuyHble  OMOIEHO3bl», repOapuit
«PacturensHbie coobmiecTBay, KoJuiekuuu «buonenosy», «Bpemurenu BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYIbTYp», repO0apuu M KOJUIEKUMU PACTEHHH M >KMBOTHBIX,
MIPUHAUIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM TpyInnaMm OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepaiinu, n300pakeHus OXpaHsIeMbIX BUJOB PACTEHUMN U )KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

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

JIMUYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKON
FPaXJAHCKOM HMIAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPEICIICHHUIO, HAJTMYHEe MOTHBAIIMN K OOYUYCHHIO OMOJIOTHH, [IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSXKICHWA JWYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPATUIIMA  pa3BUTUS  OMOJIOTMYECKOTO  3HAHHUS, TOTOBHOCTh
1 CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTHMYECKOrOo OOpa30BaHMS,
HaJU4Yue SKOJOTHUYECKOTO ITPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHTh II€TH U CTPOHUTH
JKU3HCHHBIC MJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOM U  BOCIUTATEJIBHOM JIESITEIBHOCTH B  COOTBETCTBUHU
C TPaAULMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSMH, TPUHATHIMH B OOIIECTBE IpaBWJIaMH W HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULUM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyAa U CTAPLUIEMY ITOKOJICHUIO, B3aUMHOIO
yBaXXEHUs, OEpPEKHOro OTHOIICHUS K KYJbTYPHOMY HACJICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon Depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3YJIbTaThl OCBOCHUS Y4eOHOro mnpeaMera «buonorus» J0KHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPHUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUMCKOro OOIleCTBa, pACIIMPEHHE 3>KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEILHOU
JICATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKJAAHCKOM TMO3UIIMKM OOYYaIOIIErocsi Kak aKTUBHOIO
Y OTBETCTBEHHOT'O WIEHA POCCUMCKOTO 0OIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)XEHUE 3aKOHA
Y [IPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAAHUHM Y4EOHBIX
IPOEKTOB, PEIICHUU YYEOHBIX M MMO3HABATENbHBIX 33/a4, BBIIOJIHEHUN OMOJIOIMYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTh OMPEAEIIATh COOCTBEHHYIO MO3ULMIO MO OTHOLIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

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

TOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUSI YUEOHBIX,
MTO3HABATEIbHBIX U UCCIEIOBATENbCKUX 33/1a4, YBAXKUTEILHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU O0CYKIAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOM ¥ BOJIOHTEPCKOU NESTENBHOCTH;

2) NaTpUOTHYECKOr0 BOCTIUTAHUA:

c(OPMUPOBAHHOCTh POCCHICKON Tpa)kTaHCKOH HIEHTUIHOCTH, MaTPUOTH3MA,
YBXEHHUSI K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PonuHoii, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW s3BIK W KYyJIbTYpYy, HpPOILIOE W HACTOSIIEEe
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccnu;

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

CHOCOOHOCTh OILIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE
OMOJIOTHH, TIOHUMAaHKS 3HAUYCHUs] OMOJIOTUM B TIO3HAHWU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJI0OBeKa M COBPEMEHHOT'0 O0IIIECTBA,

uaeiiHas YOeXKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amure OteyecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

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

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

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSITHUS LEHHOCTEW CEMEWHOUN >KM3HU B COOTBETCTBHM C TPAAULHUSIMU
HaponoB Poccuy;

4) 3CTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHUE YMOIMOHATIFHOTO BO3ICHCTBHS )KHBOU MPUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPRKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KadecTBa TBOPUECKOM JTMIHOCTH;

19



Denepanbhast pabouas nporpamma | buosnorus. 10—11 kmaccst (6a30BbIii ypOBEHB)

S) ¢pusuyeckoro BocnUTaHUsl, (POpPpMHPOBAHUS KYJBTYPbl 310POBbSI H
IMOLMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alusl 3I0pOBOro M 0e30macHoro odpasa >KU3HU (310pOBOE
NUTaHUE, COOJIIOJIEHUE TMTMEHWYECKUX NpaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHI U OT/AbIXA, peryssipHas (pu3nuecKasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY M MCUXUYECKOMY
3J10POBBIO;

NOHMMaHUE LIEHHOCTH MPaBUJ WHIUBUIYAJBHOTO U KOJUIEKTUBHOIO O€30I11aCHOI0
MOBEJICHMS B CUTYalHsIX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJEH;

OCO3HAaHUE TOCJIEACTBUN U HENPUSATUS BPEIHBIX MPUBBIUEK (yINOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) TpyA0BOro BOCIIUTAHMSA:

TOTOBHOCTbh K TPYZlY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPY10II00HE;

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

WHTEpeC K pa3au4HbM cdepaMm NpodhecCUOHATLHON JeATeIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccuyd U peaar30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHbI;

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

7) 3K0JOrn4ecKoro BOCIUTAHMS

HKOJIOTHYECKH I11EJIECO00pa3HOE OTHOIIEHHWE K TPHUPOJIC KaK HMCTOYHHKY >KU3HHU
Ha 3emiie, OCHOBE €€ CyIl€CTBOBAHHSI;

MOBBIIIICHUE  YPOBHS  DKOJIOTUYECKOW  KYJBTYphl: MPUOOpETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIKOB M OLIEHKM UX BO3MOXHBIX MOCJIEACTBUM IS OKPYXKarOUIEH
Cpebl;

OCO3HAHHUE TJIOOAIBHOTO XapakTepa OKOJOTUYECKUX TMpodsieM M TIyTed ux
pelIeHUS;

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

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEI OKPYXKAIOUIEW MPUPOIHOU
cpelie, yMEHHE MPOTHO3WPOBATh HEONIArONpHUATHBIC 3KOJIOTHYECKHE IOCISACTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAlIaTh UX;

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

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

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

NOHUMaHUE crieuuPrKr OMOJIOTUH KaK HayKu, OCO3HAHUS €€ posid B (POPMUPOBAHUHU
pPallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU  LEJIOCTHOIO MPEACTABICHUS
00 OKpy’KalollleM MUpE KaKk O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M peUIeHHMH Npo0JieM COXpaHEHHsI MPUPOIHOTO
paBHOBECHS;

yOSKIEHHOCTh B 3HAUUMOCTH OHOJOTHMH Ui COBPEMEHHOM IUBUIM3AIINH:
oOecrieueHus: HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3JAHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX PEIlIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEIIOBEYECTBA,
IOUCKAa MyTeH BbIXOAA M3 TIJIO0AJBHBIX 3KOJOIMYECKHX IpoOJeM U obOecredeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAaHUIO MPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

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

INOHMMAaHUE CYIIHOCTH METO/IOB [I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCHOJb30BaTh MOTYy4aeMble 3HAHUS ISl aHAlIM3a U OOBSICHEHUS SIBJICHUI
OKpY)KaloIIero MHpa U MPOUCXOJUIMX B HEM U3MEHEHHWH, YyMEHue JelaTh
O0OCHOBAaHHbBIE 3AKJIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOIOTMYECKUE 3HAHUS AJIS pEILICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIbHOCTh MHAMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUM MO OMOJIOTMH B COOTBETCTBUHU C )KMU3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yNbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYWMble JUII  (OPMUPOBAHHWS  MHUPOBO33PEHUS  OOYJAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE TMOHSATHSA, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA M CIICIHU(PUKY METOJOB MO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTEMa, HAyIHBIN
dbakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE,
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HaO0JII0/ICHNEe, U3MEPEHHUE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

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

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

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

CaMOCTOSITENILHO (DOPMYITUPOBATHh U AKTYaJIU3UpPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh NP OCBOCHUHU 3HAHUM MPUEMBI JOIMUECKOI0 MBIIUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, KJIacCU(pUKAIIH, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTUIECKUX
HNOHATUN (BBLAEHATh UX XapaKTEpHblE€ NPU3HAKU, YCTAHABIMBATh CBS3U C JPYTHMHU
MOHSATUSIMU);

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

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

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIC, N€TyKTUBHbBIE, [0 aHAJIOTHH),
BBISIBJIIATh 3aKOHOMEPDHOCTM M IPOTUBOPEUYHS B pPacCMaTpPUBAEMBIX SIBJICHUSX,
(OpMyIHpPOBaTH BHIBOABI U 3AKITIOUECHHUS;

IPUMEHATh CXEMHO-MOJENBHBIE CPEICTBA IS IPEACTABICHHUS CYILECTBEHHBIX
CBSI3€ U OTHOLIEHUHN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX HHPOPMALIMOHHBIX HCTOUHHUKAX;

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

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€ TEILHOCTH;

KOOPJMHUPOBATh U BBINOJHATh padOTy B YCIOBHSX PEaJbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEILICHUU )KMU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh HaBBIKAMHU Y4E€OHO-HCCIIEOBATEIbCKON W MPOEKTHON JESTEIbHOCTH,
HaBbIKAMU Pa3peIICHUs MPoOJieM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEILHOM Y
[IOUCKY METOAOB PELICHUsS NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0B
TO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUMBI ACATEILHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €T0
WHTEpIpETAIlMU, MPEOOPA30BAHUIO U TPUMEHEHUIO B YUCOHBIX CUTYAIIUSIX, B TOM UHCIIC
MIPH CO3/IaHUN Y4E€OHBIX U COIMAIbHBIX MIPOCKTOB,;

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;
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CTaBUTH B (HOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTeIIbHON ICITCILHOCTH
1 KU3HEHHBIX CUTYaIUsIX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSA3U U aKTYaJIU3UPOBATh 3a7a4y, BBIIBUTATh
TUIIOTE3Y e€ perieHus], HaXOUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHMUS;

aQHAM3UPOBATH TIOJYYEHHBIC B XOJE PEIICHUS 3aJaud Pe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MMPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHAIIPABICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCCHOHATLHYIO CPENY;

yMETh TEPEHOCHTHh 3HAHWS B I[IO3HABATEIHLHYI0 M MPAKTHYECKYI0 O00JacTH
KU3HEACATCITLHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC MJICH, IIPEJIaraTh OPUTHHAILHBIC TIOJIXO/IbI H PEIICHHUS, CTABUTH
pOoOJIEMBI U 33J1a4H, JTOMyCKAIOIINEe albTCPHATHBHBIC PCIIICHHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
nocoOus, HayYHO-TIOMYJISIPHOM TUTepaType, OMOIOTHIECKIX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpoBaTh HHGOPMAIUIO
pa3IMYHBIX BUAOB U (DOPM MpECTaBICHUS, KPUTHICCKU OIICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aPOCHl U IPUMEHSTh PA3JIMYHbIE METOBI TPU MOUCKE U 0TOOpE
Oounosornueckoit nHpopmMaum, HeOOXOIMMOM JIJIs BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  KCMOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O WCITOJB30BAHUS Pa3TUIHBIX
MTOMICKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUpATh ONTUMAIBHYIO (DOPMY MPEICTABICHUSI OMOJIOTHYECKOM
uHpopManuu (cXxeMbl, rpapuKH, AUArpaMMbl, TaAOJIUIIbI, PUCYHKH U APYTOe€);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEJCTBA NpH paboTe ¢ OMOIOTHIECKOM
uH(poOpMaIMeil: TPUMEHITh XUMHUYECKHE, (PU3NYEeCKHe W MaTeMAaTHYeCKUE 3HAKU W
CUMBOJIBI, OpMYITBl, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U MPeoOpa30BLIBAThH
3HAaKOBO-CHUMBOJIMUYECKHUE CPEICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3alUTHl UHPOpManuu, UHGHOPMAIMOHHOM
0€3011acCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINHN BO BCCX C(bean JKU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAJIOre WM JHUCKYCCHUM TI0 CYIIECTBY OOCYKJIaeMoll TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXJICHUA OTHOCHTCIIBHO BBLITIOJIHCHUA HpeI[HaFaeMOﬁ 3aJa4u,
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YUUTBHIBATh MHTEPECHI U COIVIACOBAHHOCTH MO3ZUIMKN JPYIMX YYACTHUKOB JMAJIOTa WA
JUCKYCCHH);

pacrnio3HaBaTh  HEBepOaJIbHBIE CpEIACTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS] KOH(MIUKTHBIX CUTYyallUi, YMETh
CMATYATh KOH(IMKTHI U BECTH TTEPETOBOPHI;

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

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

CoBMecTHas 1eITeIbHOCTb:

MOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBHIyaIbHOI PaboThI
IpU pereHuu OUOIOrnYecKoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IpYyNIOBBIX (POPM B3aUMOCHCTBUS NP pEIIeHUH Y4eOHOH 3a/1a4u;

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

MPUHUMATD 1IETTH COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh M KOOPAHMHUPOBATD
JeHCTBUSI 1O €€ TOCTHXKEHUIO: COCTABIIATh IUIaH IEUCTBUMN, pacpeeNaTh POJU C y4ETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaTbl COBMECTHOI paboOTHhI;

OLIEHMBATh KaueCTBO CBOETO BKJA/Ja M KAXKIOTO y4aCTHHKAa KOMAHIbI B OOIIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE TPOEKTHI, OIEHUBaTh WM C TO3WIUKM  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

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

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

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

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH PEHICHUS MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacimpsATh paMKHi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOUTEHU;

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

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

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalllsiM, BHOCUTH KOPPEKTHUBBI B JIEATECIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIa/IETh HaBBbIKAMM TMO3HABATEJIbHOW peJieKCHUM KaK OCO3HAHHUs COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, MCIIOJIb30BAThH
npuéMbl pedIeKCHH JIJIsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELLICHUS 10 KX CHUKEHMUIO,

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

IIpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPH aHAIKM3€ PE3YJIbTaTOB JIEATeIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OIINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU APYTrOro YeI0BeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHble pe3ynbTaThl ocBoeHUs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIOHAIOT cnenuduueckue s ydebHoro mpeamera «buonmorus» Hay4dHble
3HAHWS, YMEHUS U  CIOCOOBI  JCHCTBMIA 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa3oBaHUIO 3HAHWM, BUIBI ACSITEILHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYyalUsAX, a TaKke B peaJbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpenmMeTHbie
pe3yabTaThl IPEJCTABICHBI M0 TOAAM O0yUYEeHHS.

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

c(hopMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTMH, (PYHKUMOHAIBHOM TIpPaMOTHOCTHM  YEJIOBEKa
JUISL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJACP)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHATHH: JKHU3Hb,
KJIETKa, OpraHu3M, MeTadom3M (0OMEH BEIIECTB M MPEBpaIleHue YHEPTHH ), TOMEOCTa3
(camoperymsiius), YpoBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCITPOM3BEICHHUE
(perpoayKIus), HacaeACTBEHHOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE;

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

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

YMEHUE BBIIENATh CYIIECTBEHHbIE TMPU3HAKK BHPYCOB, KIJIETOK IPOKAPUOT
U OYKapuoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
nporieccoB: OoOMeHa BEIIECTB W NPEBpAIleHHs] SHEPruu B KIETKe, (PoTocuHTE3a,
IJIACTUYECKOT O U YHEPreTUYECKOro obmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIMUBHAYAJILHOI'O pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE NPUMEHSITh TOJYYCHHBbIC 3HAHUS M1 OOBIACHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUH, JIJISl IPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 0OecTieueH s 0€30MaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbS OKPYKAIOLUX JIOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHS B OKpYXalolleld MPUPOAHOU cpee,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJB30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUI JUIsl pallMOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE F'€HETUYECKHUE 33aa4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBAaHUE, CIEIJIEHHOE HAacJleA0BaHNUE, COCTABJIATh CXEMbl MOHOTHOPUAHOIO
CKpEIIMBaHUS AJis PEACKA3aHUs HACIeJOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JaOOpaTOPHBIE U MIPAKTUYECKHUE PadOTHI, COOIIOATh MpaBUiia
pu padboTe ¢ yueOHBIM U JIA0OpATOPHBIM 000PYI0OBAaHUEM;

YyMEHHUE  KPUTUYECKH  OLICHUBATh U  WHTEPIPETUPOBATh  HHQPOpPMAIIHIO
OHMOJIOTMYECKOr0 COAEPKAHMSI, BKIIOYAIOUIYIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAacCcOBOW HMH(OpPMALMK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl),
TUYECKHME aCMEKThl COBPEMEHHBIX HCCIAEAOBAHMM B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYEeCKYI0 MH(OPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN annapaT OMOJOTUH.

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

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI
MHpa UM HAy4yHOTO MHUPOBO33PEHHMS, O BKJIAJ€ POCCUUCKUX U 3apPYOEHKHBIX YUEHBIX-
OMOJIOTOB B  pa3BUTHE OWOJOrMH, (PYHKIUMOHAILHOH TI'pPaMOTHOCTH YeJOBEKa
JUISl peLIEeHUs )KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSITHH: BH]I,
NOMYJISAIUs, TEHOPOHI, DSBOJIONUSA, JBIKYIIUE CHIbI ((PaKkTOpbl) HBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, TMPOJYIIEHTHI, KOHCYMEHTBI, PEIYIICHThI, LIETH MUTaHUS, DKOJIOTUYECKas
nMpamMuia, OUoreoieHos, onocdepa;

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

yMEHUE BIaJ€Th METOJAAMHM HAy4YHOTO TMO3HAHWS B OWOJOTHU: HAOIIOJEHUE
U OIMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB M SBJICHUN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE [MOJYYCHHBIX PE3YJbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIBI
Ha OCHOBAHMH TOJIYYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIJICSTh CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOIIOTUYECKUX OOBEKTOB:
BUJIOB, TONYJSAIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIICACTBEHHON M3MEHYMBOCTHU, ECTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, 1EUCTBUS SKOJIOTMUECKUX
(GakTOpOB Ha OpraHuM3Mbl, TMEPEHOCa BEHIECTB W IOTOKA JHEPIMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHUI B IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELLIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHATH TIIOTYYCHHBIC 3HAHUSA I OOBSICHEHUS OWOJOTHYECKUX
TIPOIIECCOB M SBJICHUH, JJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B IMTOBCEIHEBHOM KU3HH
C IIEJIBbIO 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbS OKPY>KAIOIIHNX JIFOACH,
COOMIOACHUS HOPM TPAMOTHOTO TIOBEACHHUS B OKpYXKaIOIIEW NpUPOJHON cpere,
MOHUMAaHKE HeOOXOJUMOCTH HCIOIB30BAHUS TOCTUKEHUI COBPEMEHHON OMONIOTHH AJIs
palMOHAIILHOT O IPUPOOIIONIb30BAHMS;

YMEHHE peliaTh JJIEMEHTAapHbIE OWOJOTHYECKHE 3aJauyH, COCTaBIATh CXEMBbI
MepeHoca BEUIECTB U YHEPTUU B IKOCUCTEeMax (LM MUTaHu);

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

YMEHHE  KPUTHYECKH  OIEHHMBATh W  HMHTEPIPETHPOBATH  MHGOPMAILIHUIO
OMOJIOTUYECKOTO COJCPIKAHMS, BKIIOYAIONIYIO TCEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM HWH(OpMAaIMK, HAyYHO-NOIYJSIPHBIE MarepHhabl),
paccMaTpuBaTh TII00aTbHBIC SKOJIOTHYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbBIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIIOIH30BAThH
MOHSATUNHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haumenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpamMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

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

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHu, HayJHas KapTHHA MUpa, HAyqHBIH METOL,
dbumocodueii, peurueii, STUKOM, THIOTE34, TCOPHUs, MCTOIBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICOBAHUA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
KapTuHbI Mupa. Cucrema OMOIOTMYECKUX :ETIEEEEZHHHE;H;;;; ngiz ?{;I?;}ITB
Hayi. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUECHUS.
llopmpemupi: 4. lapsun, I'. Mennens, Ha3eIBaTh BaXHENIIUE OTPACIH
H. K. Konenos, [Uk. Yorcon u @. KpuK. | Gyonornuecknx snanuit n 3azaum,
Tabauywvl u cxemol: «MeTOIBI IO3HAHUS crosimme nepes Guonorueit XXI B.
YKUBOU MPUPOJIBI»

1.2 | Meroapl no3HaHUs 1 Mertozasl no3HaHUS JKUBOU IPUPOBI PackpeiBaTh conep:kaHue TEPMUHOB U

YKABOU IIPUPOABI

(HabmroieHue, HKCIIEPUMEHT, OMUCaHHe,
U3MepeHue, Kiaccupukanus,
MOJIEJIMPOBAHUE, CTATUCTUYECKASI
00paboTKa JaHHBIX).

Hemoncmpayuu:

TOHSATUI: HAYYHBI METOJ, METOIbI
HCCJICTOBAaHUS.

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

Jlabopamopusie u npakmuueckue
pabomui:

[TpakTnyeckas padora Ne 1.
«Vcnonb30BaHKe pa3IMIHBIX METOIOB
IPU U3Y4EHUU OUOJIOTMYECKUX
0OBEKTOBY

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

Hroro yacoB no treme

2

Tema 2. 7/KuBble CHCTEMbI H X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3Yy4YCHUE

1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak
peIMeT U3y4eHUs: OUOJIOTHH.
OTanume )KUBBIX CUCTEM

OT HEOPraHUYECKOU PUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anv OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIM,
MONYJIALIMOHHO-BU0BOM,
HKOCUCTEMHBIN (OMO-TeOIICHOTHYECKHH),
OnochepHBI.

Hayxkwu, uzydaroniye OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aLNU.
Jemoncmpayuu:

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

PackpriBaTh conepikaHne TEPMUHOB U
MOHATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
oOMeH BEIIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBHUCUMOCTb, YPOBHH
OpraHu3aIuy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHMu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsl YOPSA0YCHHOCTD,
caMOperyJsiius, UePapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHbIE CBOMCTBA
’KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, JABHKCHHE,
rOMeOoCTas3, POCT U Pa3BUTHE,
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OpraHu3aliy >KMBOU IPUPOIBI».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIONNS (TIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IpUMEPHI OHOCHCTEM
pa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSIBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
O0OMEH BEIIECTB U MPEBPALLECHUE
SHEPTUHU, CAMOBOCIIPOM3BE/ICHHE,
CaMOpETYJISIIINS, Pa3BUTHE.
Cobumonars npaBuiia 0EpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB mo treme

1

Tema 3. XumMuueckuii COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUMHUYECKHUNA COCTaB
kieTku. Boma n
MUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHUYECKUE IIICMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHIL.
Bona n MuHepanbHbBIE BELIECTBA.
DYHKIIUHA BOJBI U MUHEPAIbHBIX
BellleCTB B KieTke. [lonnepxxanue
OCMOTHYECKOT0 OaJiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUYCECKHUX DJIEMECHTOB B HEKHBOU
npuponae», «Pacnpenenenne XuMmu4eCKux

PackpeIBaTh conmepikaHue TEPMUHOB

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

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMuIeCKUE 71E€MEHTHI
10 TPyIIaM B 3aBUCHMOCTH
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DJIEMEHTOB B KMBOM MPUPOJIIE».
Tabnuywl u cxemor.: «Ilepuoamaeckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHrEe MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O ITPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpPpU30BATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

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

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHe OENKOB. PackpbiBaTh colepKaHUE TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JKH, NOJIUMEPBI, MOHOMEDPBI,
He3ameHnumble U 3aMEHUMBbIE aAMUHOKMCJIOTBI, IENTUIHAS CBA3b,
AMUHOKMCIIOTbI. AMMHOKHUCIIOTHBIN HOJUMENTH, ACHATypaLusl.
cOCTaB. YPOBHHU CTPYKTYpPBbI OEIKOBOIA XapakTepu3oBaTh OEJIKHU KaK KJIacc
MOJIEKYJIbI (MIepBUYHAsA, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUIA;
TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPUILISIpHBIE OETIKH ),
buonorunueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapaKTEPU30BATh
Hemoncmpayuu: (GyHKIIMN OEIKOB
Tabnuywvr u cxemol: «CTpoeHne
MOJICKYJIBI OCIIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epmeHTHI — depmMeHTH — OMONIOTUYECKUE PackpeiBaTh conepxaHne TEPMHUHOB H
Oouonorunyeckue KaTajau3aTopsbl. HNOHATUMN: (PEPMEHTBI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl CrpoeHue GpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyOcTpaTHas Cielu(@UIHOCTD.
KodepmenTsl. BuramuHsl.
Otnuunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaTH3aTOPOB.

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

VYka3pIBaTh OTINYHUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.
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Hemoncmpayuu:

Tabnuywvl u cxemsvi: «CTpoeHUe
dbepmeHTay.

Obopyoosarue: 000pyI0BaHUE
JUJIS1 TIPOBEACHUSI HAOTIOCHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

Jlaboparopnas padota Ne 1. «3yuenue
KaTaJTUTHICCKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3hI
WJIM KaTaJiasbl)»

OOBCHATH poiib (HEPMEHTOB

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

B IIOBCEHEBHOM JKM3HMU YEJIOBEKA

3.4

VrneBonasl. JInmmmael

YTI1eBoabI: MOHOCaXapHU bl (TITFOKO3a,
pub03a u Je30Kcuprdo3a), Aucaxapu/ibl
(caxapo3a, JJakTO3a) U MoJIMcaxapu/ bl
(kpaxmaJ, TJIMKOTEH, LEJUTI0I03a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIMLEPUIBI,
dbochonunuabl, CTEPOUIBI.
[M'uapodunbHO-TUAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUMA TUTUIOB.
CpaBHeHUE yriaeBoAOB, OEIKOB U
JUNHUAOB KaK HCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauyvl u cxemol: «YTICBOIBIY,
«JIummaeny.

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
JTUcaxapHuabl, TOJMCcaxXapuabl, TIIIOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JUNUBL, TPUTIIMLIEPUABI (KUPBI, Macia),
dhochoaunuabl, CTEPOU/IBI.
XapakTepu30oBaTh YrieBOAbI, JIUITHIbI
KaK KJIacC OpraHMYECKUX COCTUHEHUH.
KnaccudunmpoBaTts yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
YIJIEBOAOB U JIMIHUIOB.

Cxemarnuecku u300paxaTb CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIUITHIOB
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JUUISl TPOBEICHUST HAOJII0ICHUH,
WU3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HykneuHoBsie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHre TEPMHUHOB H
KUCIOThL. ATD Hykneotuasl — MOHOMEDHI MOHSATHUH: IE30KCUPUOOHYKIIEUHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyaxnuu JJHK. Ctpoenune u pynkumu kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIUHYKJIEOTUAHAS LElb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTApHOCTb,
Ilopmpempui: JIx. Yorcon, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJACTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCIOpTHas,
«Hyxknennosble kucnotsr; JJHK», pubocomainbHast); aneHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapaKkTepU3UpOBaTh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHCJIOTBl KaK XUMUYECKHE COETUHEHUS U
MHUKPOIIpENapaThl HOCHTEJIN HACJIEICTBEHHON
uHpopmaruu.
OTmeudaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJ HyKJIenHOBbIX KucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u Meroasl [{uTosiorns — HayKa O KJIETKE. PackpeiBaTh conep:kaHue TEPMUHOB U

U3Y4YECHUS KIIETKH.
Kinerounas teopus

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

IIOHSATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBATh COJECPKAHUE MOJIOKEHUN
KJIETOYHOUM TEOPHH.
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Metoasl u3ydeHus: KJIETKH.
Jemoncmpayuu:

Tlopmpempi:

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

M. IIneitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepHATbHBIX KIIETOK;
pPUCYHKU ¢ MHUKpodoTorpadusmu
KJIETOK, TMOJYy4YE€HHbBIE C ITOMOIIbIO
CBETOBOI'O U JIEKTPOHHOI'0 MHKPOCKOMA

[lepeuncnate 1 XapakTepu30BaTh
OCHOBHBIE METOJIbl U3yUEHUS KIIETKU:
(TpUroToBIEHUE CPE3OB,

OKpalllBaHHE, MUKPOCKOIIHPOBAaHHUE,
1eHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHew)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

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

Knerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOH KieTKU. OCHOBHbBIE
OTJIMYHS PACTUTENLHOM, >KUBOTHOM U
rpubHOI KieTku. [loBepXxHOCTHBIE
CTPYKTYPBI — KJIETOYHAsI CTEHKA,
TJIMKOKAJIHKC, UX (PYHKIIUH.
[InazmaTnyeckas memOpaHa, ee CBOMCTBa

U QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MTOHATHUH: KJIETKU (dyKapruoTHIeCKas,
MPOKAPHUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (11a3maieMMa), FIIMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOILIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOM]I.

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

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

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

P. Bupxos.

Tabnauywvl u cxemwvi: «CTpoeHue
YKAPUOTHUYECKON KJIeTKNY, «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaTIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKHU

[{uTonnazma u €€ OpraHOUIBbI.
OnHomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:
OIIC, anmapar ['onb1ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOU/IbI KJIETKU:
MUTOXOHJIPUH, TIACTUIBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHT,
LHEHTPUOJIU, PECHUUKH, KTYTUKH.
ODYHKIMU OPraHOUAOB KIIETKHU.
BxiroueHwust.

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

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OpTraHOW/IbI,
sHjorazmMaruaeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOYEHUS, SJIpO, s/IepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOTIperaparax;
KJIAaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomel. TpaHCIIOpT BENIECTB

B KJIETKE.

Jemoncmpavyuu:

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

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

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKapUOTHUYECKON KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW,
«CTpoeHHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopuwvie u npakmuuecKkue
pabomul:

JlabGoparopnas padota Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX 1
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHHE»

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

[lepedncnsaTh ¥ OMUCHIBATH KOMIIOHCHTHI
a5pa 1 ux pyHKIHH;

CxemMaTu4HO U300pakaTh CTPOCHUE
PACTUTENBHON U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIJIETKE

Htoro 4yacoB no teme 8

Tema 4. ’KusHeaesiTe1bHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BemiecTB, UM METa00IU3M. PackpeiBats conepxanue TEpMUHOB U
[Inactuueckuit Accumunanus (T1acTUYECKU 0OMEH) MOHSITUI: OOMEH BEILECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUS (PHEPreTUUECKU MpeBpaIlleHUe SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO aCCUMWJISILUS, TIJIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3akoHOB
COXpaHEHHUSI BEUIECTBA U YHEPTUU

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeEHa BEeIECTB: aBTOTPO(PHBIN U
rerepoTpodHsiii. Ponb hepmenToB

B OOMEHE BEIECTB U MPEBPaALICHUU
sHEepruu B kierke. DOTOCHUHTE3.
CaertoBas 1 TeMHOBast (a3l
¢dorocunresa. Peakiuu gporocunresa.
O dexTrBHOCTH HOTOCHHTESA.
3HaueHue POTOCUHTE3A JJIsl )KU3HU
Ha 3emyie. BisiHue yciioBuil cpenbl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

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

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

JTUCCUMWISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocuHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

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

BbISBISATE NPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEK]1y MOTJIOIIEHUEM COTHEUHOM
SHEPTUHU XJIOPODUIIOM U CHHTE30M
Monekyn ATO.

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

4.2

DHEPreTuYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Paciiernyienye BEIIeCTB, BBIJCICHUE U
aKKyMYJIMPOBaHUE SHEPTUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpokenueun ero BUbl.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUI: SJHEPreTHUECKUIT OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunmrpoBanue. DPHEKTUBHOCTH
HHEPIreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITUTAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«DHEPreTUYeCKUuii 0OMEH»

TUCCUMUJIISILUS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
MIpeBpallieHue YHEPruu (MeTaboIN3M)
KaK OJTHO UX CBOMCTB KHUBOTO.
[lepeuyucnsate 0cOOEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOTO
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXIY HUMH.

Paznmuuate TUIBI 0OMEHa BEIECTB

B KJIETKE: aBTOTPOHBIN U
reTepoTPOQHBIA.

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

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMU TITUKOJIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHHUS;
BBISIBJISITH TPUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJTMKOJIM30M, KIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKYyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATamoB

4.3

buocunTes Oenka

Peaknnu maTpu4HOro CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanmu3anus reneTnyeckon
uH(dOpMaIK B KIETKE.

PackpeiBath copepkaHne TEPMUHOB
U TIOHATHUM: I'eH, TCHETUYECKUM KOJI,
MaTPUYHBINA CUHTE3, TPAHCKPUIHS,
TPAHCIALMUA, KOJIOH, aHTUKOJIOH,
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I'eneTHueckuii KOo4 M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsimus — 6uocunTes Oenka.
Otanel TpaHciauu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OomocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuor: H.K. KonboB.

Tabnuywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u QyHKIHOHUPOBAHKUE T€HAY,
«Cunres Oenkay, «Permmukamus JJHKy,
«['eHeTnUecKni KOI».

ObopyodosaHue: MOJICTU- aANTUTUKAIIUH
«Y nBoenue JJHK u Tpanckpunums,
«buocunTE3 OCIKAY

pubocoMa, IIeHTpaJIbHAs J0TMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBONMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTbD,
BBIPOK/IEHHOCTb, YHUBEPCATIBHOCTb,
HEIEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON HH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUU MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounsie
(GOpMBI KH3HU —
BUPYCBI

Hexknerounbie ¢OpMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

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

yenoseka (BUY) — BozoyauTens CITNa.

OOpatHast TpaHCKpUIILMS, PeBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpoCTpaHEHHs] BUPYCHBIX
3a00J1eBaHUil.

PackpbiBaTh coaep)kaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOTHSI, KaIlCU/,
OakTepuodar, BUpyc UMMyHOehUIINTA
yenoBeka (BUY), oHKOoreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (JOPMY JKU3HU;
OCOOCHHOCTH CTPOCHHUS U
KU3ZHENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN ITUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUIA.
Tabnauywvl u cxemsvi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue u
*)ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodara.

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

OO00CHOBBIBaTh U COOJIOATh MEPHI
MpoQUIAKTUKN PacIPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KUIIICYHbIC, KJICIICBOU JHIIChATUT,
BUY-undexums)

Hrtoro yacoB no reme

6

Tema 5. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WK )KU3HEHHBIN [TUKJIT
kietku. Marepdaza u MuTo3.
[porneccsl, nporekaroye B HHTEpdase.
Pennukanuys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenune xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIONIHBIN ¥ TaIlIOMIHBIN
XPOMOCOMHBIE HA0OPBIL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y UHJYBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleleHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HbBIX CTAIUSX
MHUTO33a. BHOJIOrMYeCKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEb KIETKU —
arorTo3.

PackpsiBaTh conep:kaHlE€ TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIUIMKalus, XpoMOcoMa, KapuOTHIIL,
ranjJouHBINA, TUTLIONIHBIM
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTaauu: npodasa, metadasa,
anadasa, Tenodasa.

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

Tabnuysl u cxemol: «KIICTOUHBIIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAIUS «JleTeHne KIeTKu;
monens J[HK.

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

Jlabopamopusvie u npakmuueckue
pabomuwi:

JlabGoparopnas pabota Noe 3.
«Habnronenue MuTo3a B KIeTKax
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Y PUCYHKaxX CTaJuu MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

5.2

Dopmel
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI pa3MHOXKEHUST OPTaHU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
Y MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHueE,
BEreTaTHBHOE Pa3MHOXKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpPTaHU3MOB, €T0 3HAUYCHUE

TS CETIEKITU U,

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS
oT OecrnoJyioro.

Hemoncmpayuu:

PackpsiBaTh conep:kaHle TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIETKA, CIEPMATO301/1, 3UT0Ta,
JICJIEHUEe HaJIBOE, TOYKOBAHUE,
cropyJisiiusi, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKCHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauysl u cxemvr: «POPMBI

PA3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y IIBETKOBBIX
pacTteHuiy, «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
Pa3MHOXKEHUE pacTeHu», «CTpoeHue
MTOJIOBBIX KJIETOK

XapakTepru30BaTh 0OCOOCHHOCTH

1 3HaYeHue O0ECIooro U MoJ0BOTO
CIIOCO0OB Pa3MHOKCHHS.

Briaensate BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aHMOCBSI3H
Mexy opMaMu U criocobamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYCHUEM.

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

UX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. [Ipomeccsi,
MIPOUCXOAAIINE HA CTAIUSAX Meio3a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAYCHUE MEKO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKN,
«Meio3y.

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

PackpsiBaTh conepxaHue TEPMUHOB U
MMOHSTHI; MEH03, KOHBIOTAIH
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBI.

XapakTepu3oBaTh MEM03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OIUCHIBATh MEN03
[0 CTaJWsIM; CPAaBHMBATh CTaJIMU MEil03a
1 MUTO3a.

Paznuuate Ha pucyHKax cTaauu Meno3a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUCHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — mpouecc o0pa3oBaHus PackpbIBaTh conepkaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KMBOTHBIX. IIOHATUI: TAMETOT€HE3, CIIEPMATOIEHE3,
KJIETOK. [ToJstoBBIE KENIE3bl: CECMEHHUKH U OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnuogoTBopeHue anyHuKd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
ANUIIEKJIeTKAa) — CIIEPMATOreHe3 U raMeToreHe3a y *)UBOTHBIX U €r0 CTaJuu;
ooreHe3. OcoO0EHHOCTH CTPOECHHUS [I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKIIETOK U CIIEPMAaTO30M10B. IPOLIECC UX Pa3BUTHSL.

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

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoe | OGMOIOTHYECKOE 3HAUCHUE

pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS

y MIIEKOITUTAIOIINX U YETIOBEKaM.

Obopyoosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MuKporpenaparbl «CrepMaTo301/ibl

MJICKOIIMTAIONIETOY, «SAMIIeKIIeTKa

MJICKOTTUTAIOIIET 0.

Jlabopamopuvie u npakmuueckue

pabomoi:

Jlabopatopnas padota Ne 4. «3yueHue

CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIIpernapaTax»

5.5 | UapuBuayansHoOe NuauBuayaneHoe pa3Butue (OHTOreHe3). | PackpbiBaTh cojepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHu3MOB (amOpuorenes). DTamnbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

pPa3BUTHA Y IO3BOHOYHLIX )KHMBOTHBIX!

MopyIa, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnusinue cpeanl Ha pa3BUTHE
OpraHu3MoB; (akTOpbl, CIOCOOHBIE
BBI3BIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pasButue pacreHuil. OHTOreHe3
LIBETKOBOI'O PACTEHUA: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHesa», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOMHOE OIIOIOTBOPEHUE
Y LIBETKOBBIX PAaCTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
Me30/1epMa, SHTO/IEPMa;
MOCTAIMOPHOHAIILHOE PA3BUTHE: MIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(do3,
Meracropa, MHKpOCTIOpa, MbUTBIIEBOE
3epHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHAITILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
rpernapaTax 1 OMHUCHIBAThH MPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOJIbI OHTOTEHE3A;
psIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
pa3BUTUS C METaMOPGH030M;
OTPHULATENBHOE BIMSHHUE AJIKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YeJI0BEKA.

OnuceIBaTh IPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

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

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

Y U3MEHYMBOCTHU B CTAHOBJICHUM T€HETUKH. BKiaa XPOMOCOMBI, aJIJIEIbHBIC TeHBI (AJIJIIN),
POCCUHCKHX U 3apYOCKHBIX YICHBIX B TOMO3UI0Ta, TE€TEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl FEHeTUKH | JIOMHUHAHTHBIN NMpU3HAK (reH),
(ruOpuI0IOrTYECKUM, PEIeCCUBHBIN MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHUYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUH, MOJIEKYIISIPHO-
UCIIOJIb3yeMasi B CXeMax CKPEUIMBaHUN. | FTEHETUYECKUN; IOMUHAHTHBIC U
Jemoncmpayuu: pELEeCCUBHBIE TPU3HAKU PACTCHUMN U
Topmpemwi: I'. Menpnens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKoOB, ITonp30BaThCs TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTUKAITUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MmoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSATUI: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpeIIrBaHue, PEeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eTUHO00pa3us TPYNIbI, THOPUIOIOTUYECKUA METO,

CKpEIIMBaHUE ruOpuUI0B NIEPBOTo MOoKoJieHus. [IpaBuino | YucThie JIMHUY, JOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHA. 3aKkoH PpacCICIiyICHUA
IIPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITomHOE M HEMOJIHOE JAOMUHHUPOBAHUC.

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

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTOICHETUYECKAs
OCHOB@», «3aKOH paCIIEIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIeNU-anTuIKauu «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemomxnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

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

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

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpelIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEJOBAaHUS
npu3HakoB. [[uToreHeTHYeCcKre OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanmu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBAHUS AJI ONpeeIeHus
TeHOTHUIIa 0CO0U.

Jemoncmpayuu:

Topmpemuwi: I'. Mennaens.

Tabnuywl u cxemol: «AurudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS.
ObopyoosaHue: MOJIEb- aNTUIMKALIUS
«IurnbpuHoe CKpeIBaHue

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

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKOoHa
HE3aBUCUMOI'0 HACJIEJOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT
C TIOMONIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aIUCH C MTOMOIIBIO
(heHOTUNTMUECKUX PATUKATIOB
pacIICIUICHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JUTHOPHIHOTO
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CKpEIIMBaHUS, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIATh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaACJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAaHUE TTPU3HAKOB.
Pa6ota T. Moprana no crenjieHHoMy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIUJIEHUSI T€HOB B PE3yJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPUsI
HAaCJIEACTBEHHOCTH.

['eHeTnyeCcKue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

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

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yuenue
PE3yIbTaTOB MOHOTHOPHUIHOTO

U IUTHOPUIHOTO CKPEIMBAHUS

PackpeiBaTh cosepkaHue TEPMUHOB U
ITOHSATHUN: CLEIIJIEHHOE HACJIEI0BaHUE
MPU3HAKOB, PEKOMOHMHALINS T€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

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

T. Moprana 1o cuenjieHHOMy
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS] MEX 1Yy T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

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

6.5 | I'eneruka nona. ['eneTuka nmomna. XpoMoCOMHOE PackpeiBaTh conepxaHre TEPMHUHOB H
HacnenoBanue OIpeJeJICHUE MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTepOraMeTHbIE OPraHNU3MBI. TOMOTaMETHBIN 10JI, TETEPOraMeTHbBIN

HacnenoBaHnne nmpu3HAKOB, CHEIVIEHHBIX | I1OJ, CLEIJIEHHOE C MIOJIOM HACJIEIOBAHUE
C IOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBICHATH LUTOJIOTMYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICTICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnuywl u cxemol: «I'eHeTHKa TTOTAY, CpaBHUBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0OBAHUS, HAaCJIEA0BAaHUs IPU3HAKOB, CIIEMIJIEHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl U HE CLEIUICHHBIX CII0JI0M. Pemarh
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a1a4M Ha HACJIETOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | 1I3MeHYHBOCTb. N3meHunBoCTh. BUbl U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
Henacnencreennas HEHACJICCTBEHHAs U HACJICICTBEHHAs. ITOHSATHUI: U3MEHYUBOCTb,

U3MEHYMBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MO (PUKAMOHHON N3MEHYNBOCTH.
BapuanunonHbli paa 1 BapualuoHHAs
KkpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHBIE
IIPU3HAKKU U UX HOpPMa PEaKLHH.
CpoiicTrBaMoau(pUKaAITMOHHON
MU3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTb,
MoU(UKAIIMIOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKU.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

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

Jlabopamopusie u npakmuueckue
pabomuwr:

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

OMOJIOTHMYECKHE OCOOCHHOCTH.
[lepeuucisate cBOMCTBA
MOU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHbIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUALIMOHHYIO
KPUBYIO, BBIUMCIISTH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YnBOCTh. KomMOuHaTuBHas
M3MEHYMBOCTh. MelO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTalimoHHas
V3MEHYUBOCTb.

Knaccuduxarnus myranuii: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE.

Yacrora 1 NpUYMHBI MYTALUN.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

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

Ilopmpemeui: 1. ne ®pus, H. . BaBuios.

Tabauyel u cxemwvr: «MyTalnOHHAS

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

B HaCJICJCTBEHHON M3MEHYHMBOCTH

H. 1. BaBuiioBa u 0OBICHSITH €r0
3HAUYCHME )11 OMOJIOTHMH U CEJICKIIHU.
KnaccuduuupoBarh MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH IPUIUHBI BOSHUKHOBECHHS
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U3MEHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJa); KOMHATHBIC PaCTEHUs C MECTPO
OKpacCKOM JIMCTHEB.

Jlabopamopuwie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MyTaIHi y JpOo30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTalHM, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaroIieit cpene (KOCBEHHO).
XapakTepru30BaTh BHEAIEPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

I'eneTHka yenoBeKa

['eneruka yenoseka. Kapuorun
YeJIoBEKa.

OCHOBHBIC METO/IbI TCHETHUKH YCIIOBEKA!
TeHEaJOTUYSCKUM, OJIU3HCIOBEIHI,
[IUTOI€HETHYECKHUI, OMOXUMHUYECKHH,
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. CoMaTUIECKUE U
reHEepaTUBHBIC MYTaIIUH.

PackpbiBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOrMYeCKUil METOl, POJOCIIOBHBIE,
OJIM3HELOBBI METO/], HACIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

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

[lepeuncisaTe 0COOEHHOCTH U3yUEHUS
TeHETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKA, XapaKTEPU30BaTh METOABI UX
NpoQUIAKTUKHU; 0OOCHOBBIBATH 3HAUCHUE
MEJUKO-TEHETHYECKOI 0
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CtBoJioBbIe KJIeTKHU. [IpyuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
POOUITAKTUKY U JICYEHUS TEHETUYECKUX
Oone3neit. MeanKko-reHeTuyecKoe
KOHCYJIbTUPOBaHNE. 3HAYCHHE
MEIUIIMHCKON IeHETUKHU

B NIPEJOTBPAILCHUY U JICYEHUN
TeHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

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

Jlabopamopusie u npakmuueckue
pabomul:

[TpakTryeckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

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

CocCTaBysTh M aHAIM3UPOBATH
POIOCIIOBHBIE YEIOBEKA

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

U TIporecc

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

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

LleHTphI MPOUCXOXKACHUS TOMAIIHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

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

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHU», «Iloposs
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJsKU TIJII0JI0OB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PaCTCHUH;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTCHHSI»

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl pa3BUTHUSI CEJICKIIUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTpax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3anuvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOpPOAbl JOMAITHUX
KUBOTHBIX M UX JMKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecCIeueHUH PO I0BOILCTBEHHOM
0e30ITaCHOCTH YeJI0BEeYeCTBa

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. YucTas TuHus.
CkpeluBaHue YUCTHIX JTUHUM.
I"'ereposuc, nnu rudbpuaHas cuia.
HepoxcreeHHoe ckpeluBaHue —
ayropuauHr. OtnanéHHas
ruOpuan3anus U e€ycrexu.

HckycCTBEHHBI MyTareHes3 M MOIy4eHue

ITOJIMITIIONAOB. I[OCTI/I)KGHI/IH CCIICKIIN

PackprsiBaTh conepxaHne TEPMHUHOB U
MOHATUH: HICKYCCTBEHHBINH OTOOP,
MacCOBBI OTOOP, MHINBUIYAIbHBIN
0TOOp, PKCTEPhEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIUHUS, TeTEPO3HC,
HEPOJCTBEHHOE CKpPEIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonumionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBOro u
UHAUBUAYAJIBHOTO), BUIbI
rubpuan3anum (OJIM3KOPOJICTBEHHON U
OTJQJICHHOM ), CIOCOOBI TIOJTyYEHUS
MOJIUILJIOUIOB.

52




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

pacTeHUN, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. . Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvl: «OTAATICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. @. UBanoBay, «lloaurmnonausy.
Obopyoosarue: MyIISKA TIIOOB U
KOPHEIUIOA0B TUKUX (GOpM U
KyJbTYPHBIX COPTOB PAacTEHHI.
Jlabopamopuvie u npakmuueckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKIIUU PACTEHUN U
YKUBOTHBIX (Ha CEJCKIMOHHYIO CTaHITUIO,
IJIEMEHHYIO0 pepmy,
COPTOMCTIBITATENbHBIA y4ACTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOOUTE IPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus Kak orpacib
npou3BojicTBA. ['eHHAsT MHKEHEPHS.
Otansl co3nanus pekomOuHanTHoN JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHble KyJbTYpBhl.
MUKpPOKIIOHATBHOE pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOI s, KIIETOYHAs
WHXKEHEPHUsI, T€HHAasi MH)XCHEPU,
KJIOHUPOBAHUE, TPAHCTCHHbIE
opranusmsbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE 1 ATUUECKHE HpO6JI€MI)I.

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

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

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

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

OO6cyX1aTh PKOJIOTHYECKHUE U
ATUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00JaCTH
OouorexHonmoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,
HaIPaBJICHHOTO MU3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB mo teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME

54



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

11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB o0y4arommxcs

y4eOHOI0 ImpeIMeTa

Tema 1. DBoOJIOIMOHHAA OHOJIOT U

1.1 | DBomronUg U METOIBI 1
e€ u3ydeHus

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

Ha pa3BUTHE OWOJIOTUU U JIPYTHUX HAYK.
CBuUAETENHCTBA IBOJIOLHH.
[TameoHTOMOrNYECKUE:
MOCJIE/I0BATEIbHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbIe (DOPMEI.
buoreorpadudueckue: cxoncTBO H
paznuune hayH udIop MAaTEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE!
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIUMEHTAPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conmepxaHue TEPMUHOB H
TIOHSTUI: IBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, PrTOreHEeTHYECKUE PSIIbI,
BU/JIBI-9HJIEMUKH, BUJBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTApPHBIC OpPTaHEbI,
aTaBU3MBI.

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

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PAIOB.

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

Jemoncmpayuu:

Topmpemuwi: K. Jlunueu, XK. b. JIlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

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

Obopyodosanue: dbuoreorpapuyeckas
Kapta Mmupa; Kojuiekius «Dopmbl
COXPAHHOCTH HMCKOITAEMBIX )KMBOTHBIX U
pacTeHui»; BIaXXHbIE ITpenapaThl
«Pa3Butne Hacekomoroy, «Pa3Butue
JISIT YLLK

OMOreHEeTHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MPEICTABICHUMN
00 3BOJIIOIIUU

OomoninonHast Teopus Y. JlapBuHna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUTIBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKECHHUE

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

PackpbiBaTh copepkaHue€ TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3IJISIIbIHA BU U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

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

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

Tabnuyer u cxemor: «llomymsiiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunay, «@opMbl 00PHOBI

3a cyllecTBoBaHue», «EcTecTBeHHBIN
otr6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

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

OueHuBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIbHO-9KOHOMHUYECKHE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIIMOHHOW Teopun Y. /lapBuHa.
PackpeiBaTh conepkaHue 3BOFOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONPEIEIEHHYIO
U3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (popMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBotoNUU (CTD) U 00BACHATH
€€ 3HauYeHHe I10nO0IOrUn

1.3

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

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

Tabnuyst u cxemovr: «llomymsiuny,
«MyTanroHHass U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «JIpozoduia» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), mojenb-anmikanus «llepexpéct
XPOMOCOMY.

PackpeiBaTh copepkaHue TEPMUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, O YJISIIHS,
reHo(OH I, MyTallMH, KOMOUHAITUN
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECCKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomornueckuii, pu3HOIOrHIECKUH,

57




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

Jlabopamopnuvie u npakmuueckue
pabomul:

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

OMOXUMUYCCKHM, TCHCTHYCCKHI,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU JUIS ONUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30oBaTh MOMYJISAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJIALMIO 110 OCHOBHBIM
MOKA3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | JIBmKyue Cuisl JIBrkymue cuibl (dhaktopsl)sBoitonun | PackpsiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpoAe. M yTallMOHHBIH MOHATUI: KOMOMHATUBHAS
(bakTOpbI) IBOITIOLIUU poLecc 1 KOMOMHATUBHAS W3MEHYUBOCTh, MyTallil, MYTallMOHHBIN
M3MEHYMBOCTG. [lonmyIAIMOHHBIE BOMHBI | POLECC, MTONYJSIHIUOHHBIE BOJIHBI,
u apeid renos. M3omsus u Murpanus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbBIC
Tabauybl u cxemol: «JIBUKYILIUE CUITBI (bakTOpPHI IBOIOIUHU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHUYUBOCTb, TONYJIALMOHHBIE BOJIHBI,
Ipeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJbTATOM JEHCTBUS
JBUKYIIUX CUJ (JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLINU
1.5 | EcrectBeHHblil 0TOOP EctecTBenHbIi 0TOOp — HanpaBisiomuii | PackpeiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(hakTOp PBOJIIOIUHU.
®dopMBbI ecTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIM OTOOpP, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBoBaHUE

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

XapakTepuzoBarh 00pb0y

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
0opb0Oa ¢ HEOIAronpUATHBIMU
(dakTOpamMu BHEIIHEH CpPE/Ibl)

1.6

Pe3ynbrarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpraHu3MOB U
BUJI000pa30BaHuE

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT 3BoJonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
ApomMoph 036l U UANOATATITAIINH.
Bunu BumoobOpazoBanue.

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

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa30BAHUE,
«IKOIOTHIECKOE BHI000pa30BAHHE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJICHUN Y )KUBOTHBIXY,

PackprsiBaTh copepxaHie TEPMUHOB U
MOHSTUM : TPUCTTIOCOOJIEHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias okpacka,
MacKHpPOBKa, BUJI000pa30BaHMUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISATE 110 N300paXeHUsIM, Ha KUBbBIX
U (DMKCUPOBAHHBIX IpenapaTrax npuMephbl
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBHUSIM CpEbl
o0uTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1eJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObBI U
MeXaHW3MbI BUA000pa30BaHUS;
OTKCHIBATh U CPABHUBATh OCHOBHBIE
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KOJUTEKITHSI HACEKOMBIX C Pa3TNIHBIMH
TUTIAMH OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomuwi:

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

(GbopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHuUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOIIUH

MaxposBouttorus.

®dopmbl 3BOIONUN: UIeTUYECKas],
JIMBEPreHTHAsl, KOHBEPI€HTHAs,
napaiensHas. HeooparumocTtb
sBomonuu. [Ipoucxoxaenue

OT HEeCMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavanus.
Hemoncmpayuu:

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

Obopyoosanue: moaenb «OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpOoeHHE TOJI0OBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: MAaKPOIBOJIIOLIMS, (PUIIOTEHES,
OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMopd 03, uauoaaanTaius, ooas
JiereHepanys, aJanTHBHAs paguariusl.
XapakTepu3oBath (OPMbI IBOJIOLIMH.
BoisiBiisiTe apoMop@o3bl U
UN0AANTAllMN yPACTCHUN U
KUBOTHBIX.

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

BbISIBIISATH B3aUMOCBSI3H MEXKITY MYTSIMU
U HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

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

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YCHUs.
I'unoressl
MPOUCX 0K IECHUS
JKM3HHA Ha 3eMiie

2

JloHay4yHbIE TpEICTaBICHUS

0 3apOXKICHNUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMHUS.
XUMHYECKAS 3BOJIFOLHS.
AOWOreHHbI! CHHTE3 OPraHuYeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKON BOIIOLIHH.

HauanbHble sTansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbie KJIIETKU W UX HBOJIOLIHUSL.
@opMHPOBAHNE OCHOBHBIX PYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemui:

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

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHe4YHOM CHCTEMBI»,

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

PackpsiBaTh conep:kaHie TEPMUHOB U
MOHSTUM: KpealluOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTIEPMHUSI, OHOII0D3,
KoaIrepBaThl, MPOOMOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOIbl U3yUEHHUS
MCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuucnsiTe OCHOBHBIE ATaIlbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUH.

W3naraTe conep:KaHue TUIIOTE3 U TEOPUU
BO3HMKHOBEHUS KU3HU HA 3eMiie
(KpeanmoHU3Ma, CaMOITPOU3BOJILHOTO
3apOoXkAeHUS (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-Mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHnuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLINHU
OPraHMu4eCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKU3HU T10 3paM U
nepuoiam

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

Y IpoTepo30KcKas 3pel. [laneo3oiickas
apa U e€ MePHOJIbl: KeMOPHICKHM,
OPIOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHM.

Me3o30icKas 3pa U €€ NePUOIbI:
TPUACOBBIM, FOPCKUH, MEJIOBOM.
KaitHo3olickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HCOTCHOBBIM,
aHTPOIIOT€HOBBIMN.

XapakTepuCTUKa KJIUMaTa u
reoJIOTUYECKuX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUU U )KUBOTHBIX. l10siBIICHME,
paclBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

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

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

apoMop( 036, UIHOATATITAIIUH.

3HaTh MOCJIEA0BATEIHbHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30u,
dbaHepo3oit; Ip: apxeickas,
MIPOTEPO30MCKas, MATEO30MUCKAs,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, ICBOHCKUH,
KaMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUI, METTOBOM,
MMAJICOTCHOBBIN U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

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

CpaBHHBaTh MEXKIY COOOI
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYI OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCJIOBUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOro
Mupa Ha 3emJie» (B eCTECTBEHHO-
HAy4YHbI WJIMKpaeBeIUECKUl My3ei)

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

emoncmpayuu: HOMEHKJIaTypa, IPUHIUI
Tabauyvl u cxemol: «CoBpeMeHHas UEPAPXUYHOCTH.
CHCTEMAa OPraHUYECKOT0 MUPa» XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OpraHHYecKOro Mupa
2.4 | DBomronys 4eIoBeKa DBOIIOIMS YeTIOBEKA. AHTPONOJIOTUS PackpsiBaTh conepxaHue TEPMUHOB U

(a"HTpOMIOTEeHER)

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

CucremaTrnyecKkoe IOJIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

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

Obopyoosanue: CAENKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MTOHSATHN : aHTPOIIOJIOT U, aHTPOIIOT€HE3,
yesoBek pa3ymHubIii (Homo sapiens),
MPSAMOXOXKJIECHHE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuuncnsaTe 3axa4n aHTPOIOJIOTUH,
ATaIbl CTAHOBJICHUS U PA3BUTHS
IIPEACTABICHUN O MPOUCXOKIACHUN
YEJIOBEKa.

W3narate OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBruHa, KpUTUUECKU
OIICHMBATh HEHAYYHYIO MH(OPMAITUIO
O MPOUCXOKJICHUH YEJIOBEKA.

3HaTh CHCTEMATUYECKOE MOJI0KEHHE

63



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

MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qoriepsl, pyouiia, ckpedia

Busia Homo sapiens, nepeuucisith ero
MOp(}OIOro-aHATOMUYECKHUE PU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u ap.).

VYcranaBiauBaTh 4€pThl CXOJCTBA U
paznuuriiuenoBeKka U KUBOTHBIX.
OOBSICHATH U OLIECHUBATh 3HAYCHUE
HAYYHbIX 3HAHUHU O MPOUCXOXKICHUU
YyeJIoBeKa JJIsl TOHUMAHUSI MECTa U POJIH
YyeJIoBeKa B MPUPOE

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. HaciencrBennas
W3MECHYHMBOCTh M €CTECTBEHHBIN OTOOP.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMHMYECKHUX YEPT CTPOCHUS YeIOBEKa
U 4EJIOBEKOOOPa3HBIX 00€3bsiHY,
«OCHOBHBIE MeCTa MaJICOHTOIOTUYECKUX
HAXOJI0K IIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OOopy0BaHUE: MYISIKH
«IIponcxoxaeHne yeaoBeKa
(MaJICOHTONIOTUYECKUE HAXOJIKH )»

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

XapakTepu3oBaTh JBUKYIIHE CHUITBI
(axTopkl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIbHEIC,
CpPaBHMBATh UX MEXKIY COOOMU

64



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

2.6 | OcHOBHBIE CTaJHNH OCHOBHBIE CTAJINM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB U
SBOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAIONNUTEKH, YenoBeK MOHSATU: aBCTPAJIONUTEK, YETOBEK

yMebii, YelnoBeK npsiMOXOISIITAM, YMEJIbIM, YEJIOBEK MPSAMOXOIAIINM,
Yenosek HeaHAEpTAIbCKUN, YenoBek HeaHJepTaliell, KPOMaHbOHELL,
Pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAs PEBOJIIOLINS,
Haxonku nckomaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpeMsl CYILIECTBOBAHUSI, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHusi, 00bEM T'OJIOBHOTO €000l OCHOBHBIE CTAJIUX IBOIOIIUU
MO3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKA: XPOHOJIIOTMYECKUM BO3PACT,
Jemoncmpayuu: apeall paclpoCTPaHEHHUsI, 00BEM
Tabnuyst u cxemvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MTAJIEOHTOJIOTUYECKNX HAXOOK IIPEAKOB | Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme Ioan», «Ipesane
moau», «IlepBple COBpEMEHHBIE JTFOAMN.
O6opyoBaHue: MYJISKU
«IIpoucxoxaeHue yenoBeka (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
NEPBOOBITHOI'O YEJIOBEKA: KAMHH-
yomnrmnepsl, pyouia, ckpedia

2.7 | Yenoseueckue pachl Yenoseueckue pacsbl. OCHOBHBIE PackpeiBaTh coneprkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PaChl: EBPOIIEOUTHAS
(eBpasuiickasi), HErpoO-aBCTPAIOUIHAS
(3KBaTOpUaIbHast), MOHTOJIOMAHAS
(a3narcko-amMeprKaHCcKasi).

Y TIOHSITUI: pachl, PACOT€HE3, COLNAII-
JTApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,

65



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

YepTbl mprcniocoOJIEHHOCTH
IIPEJACTABUTEIICH YETIOBEYECKUX pac

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

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUUMHBI 1 MEXAHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
IIPUMEPBI MTPUCITOCOOJIEHHOCTH YeI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHHST PACOBBIX
MPU3HAKOB.

Jloka3piBaTh €1MHCTBO Bujia Homo
sapiens, HAy4YHYI0 HECOCTOATEIbHOCTh
PAcoOBBIX TEOPHUH,UJIEN COLMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hrtoro yacoB no treme

9

Tema 3. OpranusMsl U OKPY:KAWIIAS cpeaa

3.1 | Okonorusi Kak Hayka | DKOJIOTHUS KaK Hayka. 3ajadyuu pasfenbl | PackpeiBaTh copep:kaHUE TEPMUHOB U
DKOJIOTUH. MOHSTUI: SKOJIOTHS, ITOJIEBBIE
MeTozbl 3KOJOrMYECKUX HCCIeI0OBaHUM. | HAOMI0eHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempwi: A. I'yMO0NIBAT, [TepeuuncraTey 3324 SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszesbl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTb METObI
30HBI 3EMII» DKOJIOTUYECKUX UCCIIEN0BAaHUN

3.2 | Cpenbl oOUTaHUS U | Cpenbl oOUTaHMSI OPraHU3MOB: BoAHAs, | PackpbIBaTh copep:kaHne TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

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

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN ONTUMYM,
OTPAHUYMBAIOITUN (JIUMUTHPYIOIIH )
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(dbakTOopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBUE 2KOIOTHYECKUX (PaKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuysl u cxemwvi: «CpeqblOOUTAHUS
OpraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPTaHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTepPU30BaATh
AKOJNIOTHYECKUe (aKTOPhI: A0HMOTHYCCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIC.
OmnuceIBaTh ACUCTBUE YKOJIOTHUECKUX
(aKkTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHuecKune
(akTopbI

AOGuotnueckue QakTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
dortonepuoaunsm. [ Ipucnocodnenus
OpPraHU3MOB K JICUCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMBbI.
Hemoncmpayuu:

Tabnuyst u cxemvl: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyecxkue
pabomui:

JlaGopatopnas pabora Ne 3.
«Mopdonoruyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPECHKOB
KOJIeycay

PackpbiBaTh copepkaHue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PaKTOPHI,
dboTonepuou3M, OUOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCHCTBUE CBETA,
TEMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHUu3MOB.
[TpoBoauTH OHONMIOTHYECKHE HAOTIOICHUS
1 0QpOPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaAO0JII0ICHU I
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3.4 | buornueckue buotnueckue aktopsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUI: Y TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3UTU3M,
ero ¢opmel. [lapasutusm, koonepanusi, | KOHKYPEHIIHS, MyTyain3M, CHMONO3,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUYECKHE
B3aUMOJECHCTBHAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; IPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBblie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJIbI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | OKonoruyeckue DKOJIOTUYECKNE XapAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMHUHOB U
XapaKTEePUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTENH ITOHATHN: TOIYJISALINSI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILUU

HOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISILUU U €€ Peryssiusl.
Jemoncmpayuu:

Tabruyol u cxemwl: «llonmymsaunny,
«3aKOHOMEPHOCTHU POCTA YUCICHHOCTH
NOMYJISIUUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIsl, JUHAMUKA
YUCJIIEHHOCTH MOMYJISIUU.
XapakTepu30BaTh OCHOBHBIE MOKAa3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMKUCHIBATh MEXaHU3MBI
peryJsiiiuy YUCICHHOCTH TOMYJIAIINT
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[IpakTrueckas padora Ne 2. «Iloxcuér
IJIOTHOCTH TOITYJIALMA pa3HbIX BUJIOB
pacTeHui»

Hroro uacoB o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CUHCTEMBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIiBaTh cosiepkaHue TEPMUHOB U
OpPraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, MOHSTUI: OMOIIEHO3, IKOCUCTEMA,
POCTPaHCTBEHHAs!, TPOpUUECKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(nuiueBast). Buabl-10OMUHAHTBL. HKOJIOTMYECKasi HULIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemonucmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabnruywl u cxemwl: «IluieBbie enN, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYPBL.
Obopyoosarue: MOACIb-aIIIUIAKAITHS OOBSACHATH PO KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3bI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €rO
«PacturenpHbie COO0OIIECTBAY; CTPYKTYpBI U CYILIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPENCIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICI
SPYCHOCTH UJIMCTOBOM MO3aUKH.
CpaBHHMBAaTh KOMIIOHEHTHI OHOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMHu
4.2 | DKOCHCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbIBaTh conepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHo3e.
DYHKITMOHATBLHBIE KOMITOHCHTBI

TTOHATHH: DKOCUCTEMA, OMOTE€OIICHO3,
MPOJYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpoduuecKkre ypoBHH, MHUIIECBAS
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HKOCUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUU
B DKOCHCTEME.

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

Cykueccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenm nmutanusy,
«IKonoruyeckasi IupaMmuIa»

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

XapakTepru30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTH K JIIUTEIbHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIILHO
3aMKHYTBII KPyTrOBOPOT BEIIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
KOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIIUH,
MAPAMHUJIbl YUCIIEHHOCTH Y MUPAMUJIbI
Ounomacchl.

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

OnuceIBaTh MEXaHU3M NOJJIEPKAHUS
PaBHOBECHS B 9KOCUCTEMAX.
XapakTepu30BaTh CYKLECCUU, BBISBIST
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI YKOCHCTEM

4.3

[IpuponHsie
OKOCHCTEMBI

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

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

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

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

[TprBOINUTH MPUMEPHI IPUPOAHBIX
DKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMBI; OpraHU3Mbl, 00pa3yromme
pasHble TpopUYECKUE YPOBHU

4.4 | AHTpOIIOrE€HHBIE AHTpPONIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh copep:kaHue TEPMUHOB U
SKOCHCTEMBI ATPO3KOCUCTEMBL. MOHSATU: aHTPOIIOT€HHAsl SKOCUCTEMA,
VYpboskocuctemsl. buonornyeckoe u arpo’Kocucrema, ypoo3KocucTema,
X035IUCTBEHHOE 3HAYCHUE OouopazHooOpasue.
arpodKoCHUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcUcTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOTMYECKOT0 pa3HOO0pa3us [IpuBOAUTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHUCTEM CBOEI MECTHOCTH, OITUCHIBATH
Jlemoncmpayuu: UX BUJOBOU COCTaB U CTPYKTYPY.
Tabruywl u cxemvl: «ATPOLIEHO3Y. CpaBHHMBATH COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenqurenu | mpUpPOIHBIX SKOCUCTEM U
BAKHEWIIIHNX CEITbCKOXO035MCTBEHHBIX arpo3KOCUCTEM, arPO3KOCUCTEM U
KyJIbTYp» ypOo3KOoCcHUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpbiBath copep:kaHie TEPMUHOB U
riiodanpHas ['panuIlpl, COCTAaB U CTPYKTYypa NOHATHI: Onocdepa, )KMBOE BELIECTBO,

YKOCUCTEMA 3EMITH

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

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknan B. . Bepnaackoro
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IJI00AIbHON YKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr 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 6nochepbl
U OTpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GbyHKIMH KUBOTO BelecTBa 6uochepsl,
OMOT€OXUMUYECKON e TEILHOCTH
YeNioBeKa.

[epeuncnsate 0co6eHHOCTH OnoCchepsI
KaK ri100ambHOM SKOCUCTEMBI 3eMITH

4.6 | 3akOHOMEpPHOCTHU KpyroBopoTsI BemiecTs u PackpeiBaTh conepxaHue TEPMHHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKIIBI DJIEMEHTOB MOHATUM: 1IEJIOCTHOCTH OHOCchepsI,
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 onochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJIC» yrieponaa B ouocdepe.
OOBSICHATH MPUYKMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsaTs u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBatTh conepxaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTPOIIOTeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

MOHATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUI KPU3HC, II100aIbHbIE
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AKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauysl u cxemol: «lIpumepHbie
aAHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», « BaxKHENIINEe UCTOUHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel1Ias
cocTaBsitomias ouocheprn?, «PaKkTOpsbI
Jerpafanuy nousy, «llapHuKoBbI

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

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJIOBEeKa.

[IpuBOANTH MPUMEPHI aHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

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

DopMyIUpOBaTh COOCTBEHHYIO TO3UIIUIO
110 OTHOUIEHUIO K II100aIbHbBIM U
PErMOHAIBHBIM YKOJIOTHYECKUM
npobsieMaM, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSBICHUS
MIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaYCHHE Mporpecca

JUISL TIPEOJIOJICHU S DKOJIOTHYECKOTO
KpHu3uca

4.8

Cocy1iecTBoBaHuE
IPUPOIIBI U
YeJI0BEYECTBA

CocymiecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBoCcTH 6nocdepnl. OcHOBA
paIMOHATILHOTO YITPABICHUS
MIPUPOTHBIMH PECYpCaMU U UX
HCTONb30BaHue. JlocTHKeHNS OMOI0THI
U OXpaHa MPUPO/IBI.

PackpeiBaTh conepikaHue TEPMUHOB U
HNOHATUMN: pallMOHAIBHOE
IPUPOJIOIIOIB30BAHNE, YCTOMUNBOE
pa3BUTHUE, KOIBOJIOLIMSL.
XapaKkTepru30BaTh PALlMOHAIBHOE
UCIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUSI KOHIIETIIUU

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

Htoro yacoB o teme 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME
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