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®enepanbHas pabouas nporpaMma 1o yueonomy npeamery «buosnorus» (6a3oBbii
ypoBeHb) (mpeameTHass 00yacTb «EcTecTBEHHO-Hay4dHblE NIpPEaMEThI») (najee
COOTBETCTBEHHO — IIporpamMma Mo OHOJIOTHMH, OWOJIOTHS) BKJIHOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHHe OOyuyeHUs, IUIAHUPYEMbIE pPe3yJIbTaThl OCBOEHMSI IPOTrpamMMbl
1o OMOJIOrMH, TEMATHYECKOE MIJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucKa OTpakaeT OOIIMe LETW M 3aJa4yd M3y4eHHs OMOJIOruH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHUI0 OOy4arolUMHUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TakXKe MOAXOAbl K OTOOpY COJEepKaHMs,
K ONPENIEICHUIO IUTAHUPYEMBIX PE3YIIbTATOB.

Conmepxanne 00ydeHHsS  pacKpbIBaeT  COJAEp)KaTelIbHbIE JUHUHM, KOTOPHIE
npeIararoTesl sl 005S3aTelbHOr0 M3Y4YeHHS B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01iero oopa3oBaHuUs.

Ilnanupyemble pe3yapTaTbl OCBOEHHUS MPOrpaMMbl O OHOJOIMM BKIIIOYAIOT
JMYHOCTHBIE, METANpPEIMETHbIE pE3yJbTaThl 3a BECh IEpuo OOyYyeHHUS Ha YpPOBHE
cpeAaHero oOLEero o0pa3oBaHUs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOy4yarollerocs
3a KaXAbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMbl 1O OWOJOTMM  TEOPETHYECKYID  OCHOBY
JUISL ONpPENENCHHs] TMOAXOA0B K (OPMUPOBAHMIO COACpKAHUSA Y4eOHOro MpeameTa
«buonorus» COCTaBUJIU: KOHIIENTyaJIbHbIE MOJIOKEHUS OrocC COO
0 B3aUMOOOYCJIOBJIICHHOCTH IIEJIeH, COAepKaHusl, pe3yIbTaTOB 00y4deHus: U TpeOOBaH Mt
K YPOBHIO TOATOTOBKM BBIITYCKHUKOB, TMOJIOXKEHUS 00 OOIMMX IENsIX M MPUHIIAIAX,
XapaKTEpU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEeHEro OOIIero oopa3oBaHus
B Poccuiickoit deaepanu, a Takxke MOJIOKEHUs 0 crienuduke Onojgoruu, e€ 3HaYeHUU
B [IO3HAHUU KUBOU MIPUPOBI U 00ECIIEUEHUH CYILIECTBOBAHHUS YEJIOBEYECKOr O 00IIIECTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHUSIM OIpPENeNIEHbl OCHOBHBIE (DYHKIIMH MpPOTrpaMMBbl
1o Ouooruy U €€ CTPYKTypa.

[Iporpamma mo Ouosoruu Ja€T MPEACTaBICHHUE O LESAX, 00 o0ueill cTpareruu
OoOydeHMsI, BOCOUTAHUS M Pa3BUTHS OOYJAIOIIHMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«buonorus», ompenenser 00s3aT€TbHOE MPEAMETHOE COAEPKAHHUE, €ro CTPYKTYpY,
pacrpeaeneHue o pasiesaM u TeMaM, PEKOMEHIYEM IO ITOCIEI0BATENbHOCTh U3YUCHUS
y4e0HOr0 MaTepualia ¢ yu€ToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JTOTUKU
00pa3oBaTeIbHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OMONOTMU TakKe YYUTBHIBAIOTCS TPEOOBAHMS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpeIMETHBIM W  TPEAMETHBIM  pe3yjbTaraM  oOy4deHUus
B (hOPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHOU NESATEIbHOCTH/ydeOHBIX
JelCcTBUI 00yJaronuXcs Mo OCBOSHUIO COJIEpyKaHUsI OMOJIOTMYECKOr0 00pa30BaHMUs.

B nporpamme mo Owuonoruu (10—11 kmaccel, 0a30BBIH YpPOBEHb) pealu30BaH
OPUHIIUIT TPEEMCTBEHHOCTH B UW3Y4YCHMH Ouojioruu, Onarojaps dYemMy B HEH
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MIPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, IIEHHOCTHBIX OPHUEHTALMM  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3JI0pOBOM 00pase >KU3HU U OepeKHBIM
OTHOIIIEHHEM K OKpyXKaroiied mnpupogHoii cpene. [loaTomy Hapsay ¢ u3ydeHUEM
OOIIEOMOIOTHICCKUX TEOPUH, a TaKXKE 3HAHUH O CTPOCHUHU JKUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TPOTEKAMOIIMX B HHUX IPOIECCOB B TPOrpaMMe
10 OMOJIOTUH YCIICHO BHUMAaHUE UCTIOIh30BAaHUIO TTOJYUCHHBIX 3HAHUH B TTIOBCETHEBHOU
YKU3HHM ISl pEIICHHS MPUKIIQTHBIX 3a7a49, B TOM YUCIIe: TPOGUIaKTUKU HACIEACTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOrO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1IETIECO00PA3HOT0 MOBEICHUS B OKPY>KAIOIICH TPUPOIHOM Cpelie, aHaTu3a
BIIUSTHUS XO3SHUCTBEHHOW JESATENHHOCTH 4YENOBEKAa HA COCTOSHHE TPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIEHHWE BHHUMAHHUS K TPUKIATHOW HAMPABICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUs
YCIIOBUW Ui pEIIeHUs] OAHOW M3 aKTyalbHBIX 3aJad IIKOJHHOTO OHOJIOTMYECKOro
o0Opa3oBaHusi, KOTOpas mnpeanojaraer (GopMUPOBaHUE y OOYUYAIOIIUXCS CIIOCOOHOCTH
aIaITHPOBATHCS K M3MEHEHUSM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1O OWOJIOTHH SIBISIETCSI OPUCHTUPOM JUIsI COCTABJICHHS pPabOdnX
MPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIAJI0KUTh CBOM BapHaHT IMOCICA0BATEIHHOCTH
W3YYCHHUS W CTPYKTYPHI y4eOHOTO Marepuaja, CBO¢ BUICHUE MyTel (HOpPMHpPOBAHUS
y obyuaromuxcst 10—11 kiaccoB mpeaMETHBIX 3HAHUN, YMEHHH U CIOCOOOB y4eOHOM
NeSTENbHOCTH, a TaKKe METOIMYECKHX pEeIIeHUW 3a7a4 BOCIUTAHUS W Pa3BUTHUS
cpeacTBaMu yaeOHOro peamera «buomorusy.

buonorust Ha ypoBHE cpeaHero o6imero oOpa3oBaHMsI 3aHUMAET BaXHOE MECTO.
On obecnieunBaeT GopMHUpOBaHUE Y OO YUAIOLIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MHpa, pacumupser U 0000IIaeT 3HAHUS O JKUBOM MpUpOJe, €€ OTIMYUTEIbHBIX
MpHU3HAKaX — YPOBHEBOW OpraHU3alMKM W JBOJIOIWHU, CO3MAET YCIOBUS JJISA: MO3HAHUS
3aKOHOB KMBOW MPUPOJbI, (GOpMUPOBaHUS (DYHKIHMOHATIBLHOM T'PaMOTHOCTH, HaBBIKOB
3I0pPOBOTO M 0€30MacHOro o0pasa >KM3HHU, DKOJIOTUYECKOTO0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHHUS K KUBOU MIPUPOJIC U YEIIOBEKY.

Bonpmioe 3HadueHne OWMONOTHS WMEET TaKXKe Uil PEIICHUS BOCIHUTATEIBHBIX H
pa3BUBAIOIIUX 3a7au CpeIHEro oomero oOpa3oBaHUs, COLMATH3AIUN OO0YYAIOIIHXCS.
N3ydenue Ouonorun obOecrieynBaeT yciaoBHUs sl (POPMUPOBAHUS MHTEIUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HAaBBIKOB, JSCTETUYECKON KYJIbTYPHI,
CIOCOOCTBYET MHTETpallii OUOJIOTUYECKUX 3HAHWM C TPEJICTAaBICHUSMU W3 APYTUX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (QU3MKH, XUMUU U Treorpaduu. HazpaHnHbie
MIOJIOKECHUSI O peAHA3HAYEHUN YIeOHOT0 TIpeIMeTa « BHOIOTHS COCTaBUIIM OCHOBY IS
OTIpENCNICHUs] TOAXOA0B K OTOOpPY H CTPYKTYPUPOBAHUIO €r0  COACp)KaHUS,
MPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op coxepxkanusi ydyeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIUK KyJIbTYpOCOOOpPa3HOTO MOAXO0/a, B COOTBETCTBUHU C KOTOPHIM
oOyJaromuecs: TOJDKHBI OCBOUTH 3HAHUS M yYMEHWsI, 3HAYMMBIC ISl (POPMUPOBAHUS
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o0IIeil KyJIbTYpbI, ONPEACISIONINE aJIeKBaTHOE TOBEICHHUE YEIOBEKa B OKpY’Kalolen
NPUPOJHON cpelle, BOCTPEOOBAaHHBICE B IIOBCETHEBHOM >KU3HU U MPAKTUUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cuUcTeMEe 3HAaHMM 3aHUMAIOT  3JIEMEHTHI
COJIEp’KaHUsI, KOTOpbIE CIyXaT OCHOBOM g (GOpPMHPOBAHUS TPE/ICTABICHUN
O COBPEMEHHOW ECTECTBEHHO-HAyYHOH KapTHHE MHpa W IEHHOCTHBIX OPHECHTAIMIX
JMYHOCTH, CIOCOOCTBYIOITUX I'YMaHU3allUU OMOJIOTMYECKOT0 00pa30oBaHUs.

CTpyKkTypupoBaHHE  COJEp)KaHHMs  y4eOHOro Marepuajga B IpOrpaMme
no OHOJIOTMM OCYHIECTBICHO C Y4E€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHWM
00 OTIUYHUTENLHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJBLI, O €€ YPOBHEBON OpraHu3aliviu
U DBOJIIONMHA. B COOTBETCTBUM C 3THM B CTPYKType ydueOHOro mpenmera «buomorus»
BBIJICTICHBI CJICAYIONIUE COJEpKaTeNbHble JWHUU: «buonorusi kak Hayka. MeTomabl
HAay4yHOTO To3HaHUm», «Kierka kak Owosormueckas cucremay, «OpraHusm Kak
Oouonornueckass cucrema»n, «CucrtemMa M MHOroodpasue OpPraHM4ecKOro MHpPay,
«IBOITIOLIMS )KUBOU MPUPOJIB, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb nzydenus yaueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAICHHE
OOYYaOIMMMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHAIBHOW OPTaHHW3aIlUN >KUBBIX
CUCTEM pa3HOTO paHra MW TMpUOOpEeTEeHHWE YMEHUW UCIONIb30BaTh JTH 3HAHUS
JUTSI TPAaMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBON MPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmxenue enu U3Y4YCHUS y4e0OHOT0 npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBAECTCS PEIICHUEM CIEAYIOIINX 3aay:

OCBOEHHE 00YUJaIOIIMMUCS CUCTEMbI 3HAaHUH O OMOJIOTHYECKUX TEOPHUIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUjiaX,  CIyXalluX  OCHOBOMU
U1 POPMHUPOBAHMSI TIPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METO/IaX
HAYYHOTO TIO3HAHUS, CTPOCHHUH, MHOTOO0Pa3uH U OCOOEHHOCTSIX )KHUBBIX CHCTEM Pa3HOTO
YPOBHS OpTraHU3aIliy, BBUIAIOMINXCA OTKPBITHSX M COBPEMEHHBIX HCCIICOBAHUSIX
B Omonoruu;

dbopmupoBanue y  OOydJarOmMXCs  TO3HABAaTEIbHBIX,  HMHTEIUICKTYaJbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUN
HAY4YHBIX B3IJISIOB, UJEH U MOAXOAOB K HM3YYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTaHM3aInN;

CTaHOBJICHHE y OOYYaIOIIMXCS O0IIE KyIbTypbl, (DYHKIIMOHAIbHON I'PAMOTHOCTH,
pa3BUTHE YMEHHUM OOBSCHATh W OIICHUBATH SIBIICHUS OKPYXKAIOUIErO0 MHpa >KUBOU
MIPUPO/IB HA OCHOBAaHWH 3HAHUH W OMBITA, TTOJydCHHBIX MTPU U3YICHUU OMOJIOTHH;

dbopMupoBaHue |y OOydYaromUXCd  YMEHUM  WJUTIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUH B TMPAKTUYECKOW JCSATEIILHOCTH YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHA M arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YCIIOBEKOM JKHBOM
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS dTHICCKUX HOPM
IIpU TTPOBEACHUH OMOJIOTUIECKUX HCCIIeIOBaHMI;

OCO3HAHHWE IICHHOCTH OWOJOTMYECKUX 3HAHWW [I1 TIOBBIMICHUS  YPOBHSI
AKOJIOTHYECKOU KYIBTYPHI, 1151 (GOPMHUPOBAHUS HAYTYHOTO MUPOBO33PEHUS;
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NPUMEHEHHE MNPUOOPETEHHBIX 3HAHUHW W YMEHMH B TOBCEIHEBHOM JKH3HU
JUIS1 OLIEHKHU TIOCJIEJICTBHI CBOEU JIEATEIBHOCTH MO OTHOIIEHUIO K OKPYXAIOIIEeH cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHWE U COOJIIOJIEHHE Mep MNPOoUIAKTUKA
3a00J1€BaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buosiorus», wu3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00513aT€NIbHBIM YU€OHBIM ITPEAMETOM, BXOSIIUM B COCTaB
npeaMeTHoM obnactu «EcTecTBeHHO-HAYUHBIC TPEIMETHDY.

OO6miee 4KCcIO YacoB, PEKOMEHJIOBAaHHBIX Ul M3y4eHUs Ouoioruu — 68 4acos:
B 10 xmacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenmo).
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COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi Kak HaykKa

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

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHUE, IKCIIEPUMEHT, OIHCAHUE,
HU3MepeHue, Kiaccuukaius, MoJeIMpoBaHue, CTaTUCTUUECKass 00paboTKa TaHHBIX).

Hemoncmpayuu:
Hopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, {x. Yorcon u @. Kpuk.
Tabauyvt u cxemvi: «MeToabl MO3HAHUS )KUBOU TPUPOIBDY.

Jlabopamopuvie u npakmuueckue padomul:
[IpakTrueckas padora Ne 1. «Mcnonp30BaHue pa3aMuHbIX METOAOB IPU U3YUYEHHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U X OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouoniorun. OTiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3HOooOpasue. YPOBHH OpraHu3aiuu OHOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKHH ), OMOChHEpHBIN.

Hemoncmpayuu:

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

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMHn4ecKuil COCTAB U CTPOEHHE KJIETKH

XVMMHMYECKUN COCTaB KJIETKUM. XHMHMYECKHE DIIEMEHTBI: MAaKpOAXJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaibHbIE BEILIECTBA.

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

benku. CoctaB M cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
HezameHnMble M 3aMEHUMBIE AMWHOKHMCIIOTBI. AMUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAs, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUECKHE CBOWCTBA OelNKOB. bruonornueckue pyHKIUN OEIKOB.

@®epMeHTHl — Ouosiornueckue Katanmszatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HEeHTp, cyocTpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPraHUYECKUX KaTaJIu3aTOpPOB.
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VYrneBonpl: MOHOcaxapuabl (TIHOKO3a, pud0O3a M AE30KCHpUO03a), aHucaxapuiibl
(caxapo3a, JaKkTo3a) M  TOJMCAaxXapuipl (Kpaxmay, TJIMKOT€H, LEJUIH0I03a).
Bbuonornyeckue pyHKIMH YriIeBOIOB.

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

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

[uronorus — Hayka o kierke. Kinerounas teopust — npumMep B3auMOJICUCTBHS UIIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUEHUs KIETKH.

Krnerka kxak nenoctHas >kuBasg cuctema. OOmiue MpPU3HAKK KIETOK: 3aMKHYTas
HapyxHasi MmemOpana, mosiekynsl JIHK kak renernueckuii ammapar, cucTeMa CHUHTE3a
oenka.

Tunbl KIETOK: dyKapuoTHYecKass U NpokapuoTuueckas. OCOOEHHOCTU CTPOEHUs
MpoKapruoTH4ecKor kineTku. Kinerounas crenka Oaktepuil. CTpoeHHe 3yKapuOTHUECKOM
kJeTKd. OCHOBHBIEC OTJIUYHSI PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[loBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKa, TJIMKOKAIHNKC,
ux (ynkuuu. Ilna3zmarnueckas meMOpaHa, €€ cBoicTBa M (QyHKuuu. lluromnasma
u e€¢ opranouasl. OnHomemOpanHble opranouabl kietku: OIIC, anmapat I'ombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKH: MHUTOXOHAPUH, IUIACTH[BI.
[Ipoucxoxaenne MUTOXOHAPUH U TacTuA. Bunpl mnactua. HememMOpanHble OpraHou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LUEHTPUONHU, PECHUYKH, XIyTHUKU. DyHKIUN
OpPraHOUOB KJIETKU. BritoueHus.

SAnpo — perynsatopHblii neHTp kieTkd. CTpoeHuwe snpa: sjaepHas 000JI0uKa,
KapuoIiazma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BENIECTB 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.

Jluacpammul: «PacnpeneneHue XMMHUYECKUX DJIEMEHTOB B HEXHUBOU IPUPOZACY,
«Pacnpenenenre XMuMHIECKUX 3JIEMEHTOB B JKUBOW ITPUPOLIEY.

Tabauyor u cxemwvi: «llepuonuueckas TaONMMIA XUMHUYECKUX DBJIEMEHTOBY,
«CTpoeHue MONEKyNbl BOAbl», «buocuHTe3 Oenkay, «CTpoeHHue MOJEKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JTHK», «Ctpoenue Mmonekynbr ATO»,
«CTpoeHHE DYKapHOTHYECKOM KIIETKM», «CTpoeHue XMUBOTHOM KIETKH», «CTtpoeHue
pacTUTENbHON KIEeTKu», «CTpOEHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOABY, «JIMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE il MPOBEICHUs
HAOMIOJEHUH, W3MEpPEHUN, OSKCIEPUMEHTOB, MHKPOIpENapaTbl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.
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Jlabopamopusie u npakmuyeckue paovomel:

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

JlaGopartopnas pabora Ne 2. «3yueHue CTpOeHHs KJIETOK pacTeHUH, )KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U X OIMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeTa0OIUM3M. AccUMWIALNMS (TJIACTUUECKUN OOMEH)
U JUCCUMIIIALMS (DHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IMHOTrO IIpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPrud B TOHUMAHHUU
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTpopHBIE W rerepoTpodubi. Pombs depmerToB
B 0OMEHE BEILIECTB U MPEBPAILICHUH YHEPTUH B KIIETKE.

dortocunTe3. CBetoBas u TemMHOBas ¢asbl ¢orocuHTe3a. Peaknum ¢orocuHTEsA.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HU Ha 3emute. Biusiaue
yCIIOBUW cpenbl Ha (OTOCHHTE3 W CHOCOOBbI TOBBIIMICHHUS €ro MPOAYKTUBHOCTH
Yy KyJIbTYPHBIX PACTECHUMH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOLE OaKTEepUH. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMuIe.

DOHepreTnueckuii oOMEH B KieTKe. PacriermyieHne BelecTB, BbIJCICHUE
U aKKyMYJIMPOBaHUE SHEPIrUM B KJIETKE. DTalbl SHEPreTUYecKoro oomeHa. ['nukonus.
bpoxxenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutenbHoe hochoprnpoBanue. IPPEeKTUBHOCTb SIHEPTETUYECKOTO OOMEHa.

Peakuun marpuunoro cunte3a. ['enernueckas uadopmanus u JJHK. Peanuzanus
reHeTHYeckol uWH(opMmaruu B KJIeTKe. [ eHeTWYecKuii KOJ ¢ €ro CBOWMCTBA.
Tpanckpunuuss — marpuunbiii cunte3 PHK. Tpancnsuuss — 6uocunTte3 Oenka. DTarmbl
tparcisinun. KonupoBanre aMuHOKUCIOT. Poib pubocom B OrocuHTE3e OemKa.

Hexmerounpie ¢GopMbl KU3HU — BHPYCHL. VIcTOpHsT OTKpBITHS BUPYCOB
(I.1. WBanoBckuii). OCOOCHHOCTH CTPOCHHMS M >KU3HEHHOTO IIMKJa BHUPYCOB.
bakreprodaru. bonesnn pacteHuid, )KMBOTHBIX M UY€JIOBEKA, BBI3BIBAEMBIE BHPYCAMH.
Bupyc ummynopedummra uyenoBeka (BUY) — Bo3dyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a u uHTerpasa. [IpoduiakTuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIEBAHHI.

Hemoncmpayuu:

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

Tabnuyer u cxemvl: «Tunel nuTadus», «Meradbonuam», «MHUTOXOHAPUSY,
«JHepreTudeckuit odMen», «Xnopomiacty, «Dorocunres», «Ctpoenune JHK»,
«CtpoeHue u (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTUUEeCKU KOI»,
«Bupycer», «bakrepuodarn», «Ctpoenue wu sxu3HeHHbI 1ukia Bupyca CIIN]/la,
oaktepuodaray, «Permkanus JTHK.

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

KieTounblit UK, WK )KU3HEHHBIN MK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdaze. Pernmkanusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIM M TaIljIOUTHBIN
XpPOMOCOMHBIE Ha0Opbl. XpomaTuibl. lluToNOrMueckue OCHOBBI PAa3MHOXKEHUS W
VMHIUBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

JHenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoiecchl, MpoucxoasIiue Ha pa3HbIX
CTagusax MUTO3a. buosornueckuii CMbICI MUTO3A.

[Tporpammupyemas ruGeb KIETKU — arornTo3.

dopMbl pPa3MHOXKEHUSI OPraHU3MOB: Oecrmoyioe U ToJioBoe. Buubl Oecrnosioro
Pa3MHOXEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHUE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpOoOOpa30oBaHNe, BETETATUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHHPOBAHUE
OpPraHW3MOB, €r0 3HAUYCHUE JIJIs1 CEJICKIINHU.

[TomoBOE pa3sMHOXKEHHE, €T0 OTIMYUS OT OECIIOIOTO.

Meito3. Craguu wMeio3a. Ilpomecchl, NpouUCXOAAIIME HA CTaguaX Meio3a.
[ToBenenue xpomocoM B Mmeno3e. Kpoccunrosep. buosiornueckuii CMbBICT U 3HAYCHUE
Meio3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KHMBOTHBIX. [losoBbie
JKEJIE3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHUE U PAa3BUTHE TOJIOBBIX KJIETOK — ramMeT
(cmiepmaro3ouy, sHIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTpPOEHUS
ANLEKJIETOK U cnepmaro3onaoB. Omiogorsopenue. [lapreHorenes.

NunuBunyanbHOE ~ pa3BUTHE (oHTOrEHE3). OMOpUOHAILHOE ~ pa3BUTHE
(omOpuorenes). JTambl AMOPUOHAIBHOTO PAa3BUTHUA y TO3BOHOYHBIX JKHUBOTHBIX:
npobiieHue, racTpyJisius, OpPraHOTeHe3. [loctamMOpuoHanbHOE  pa3BUTHE.

Tunsl MOCTIMOPHOHANBHOIO PA3BUTHS: NPAMOE, HEMpsiMoe (JIMYuHOYHOE). Bimsnue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (QaKTOpPbI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOZCTBa.

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

Hemoncmpayuu:

Tabmyer u cxemvr: «DoOpMBI  pasMHOKEHUS  OPraHU3MOBY»,  «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI», «BereraTuBHOE pPa3MHOXKEHUE PACTCHUIY,
«/lenenne knetku 6akTepuitn, «CTpoeHHe MOIOBBIX KIETOKY», «CTpOEHHE XPOMOCOMBI,
«Knerounsi nukim», «Permmkanus JJHK», «Muto3», «Meios3y», «lIpsmoe nu Henpsimoe
pa3BuTHE», «l'ameroreHe3 y MIEKOMUTAIONIMX U YeloBeKa», «OCHOBHbBIC CTaJuu
OHTOI'E€HE3a.

Obopyodosanue: MUKPOCKOTII, MUKPOIIpEnapaThl «CrniepmMaTo30u/ bl
MJICKOMTUTAIOLIETO», <«SIMIEKIeTKa MJeKonuTarmero», «KapruoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MoJAeNib-aniuimkanus «/lenenue knerkm», monaens [JHK,
MOj1eTTh MeTada3zHOW XPOMOCOMBI.
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Jlabopamopmuvie u npakmuueckue padonol:

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

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

Tema 6. HacjieACTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropus pas3BuThus reHeTUKU. Posib nurosoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKIIag pOCCHICKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE I'€HETUKH. MeToabl TeHETUKH (THOPHIO0IOTHUYSCKUH, ITUTOTCHETHYCCKUM,
MOJICKYJISIpHO-TeHeTUuueckui). (OCHOBHbIE TeHeTUYecKue ToHATUs. [eHernueckas
CUMBOJIMKA, UCIIOJIb3yEMAasl B CXeMaX CKPEIINBAHUI.

3aKOHOMEpPHOCTH HACJENOBaHUsS IPU3HAKOB, YCTAaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe ckpeipanue. 3akoH eAMHO-00pa3us ruOpUIOB EPBOr0 MOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHUS. 3aKOH paCHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI raMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpenMBaHWe. 3aKOH HE3aBUCHMMOIO HAcJeJIOBaHUSI IPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEe
cKpewmBanue. MCropb30BaHNE AHAIM3UPYIOLIETO CKPELIUBAHUA Il ONPEACIICHUS
TeHOTHUIIa 0COOH.

CuerienHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mo CIETUICGHHOMY
HACJICIOBAaHUIO T'€HOB. Hapyllenue cuensieHus TeHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpHUS HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.

['enetnka mnosma. XpOMOCOMHOE ONpEeNeHHE Moja. AYTOCOMBI W TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHbI€ U T€TepOoraMeTHbIE Oprairu3Mbl. HaciemoBanvue npu3HaKoB,
CUECIUICHHBIX C MOJIOM.

N3menunBOCTh. BUbl N3MEHUMBOCTHU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAsA. Poiib
cpeabl B HEHACJIEICTBEHHOW HW3MEHUYMBOCTH. XapaKTEepPUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTU. BapuanmoHHbeli psAx W BapuanvoHHas Kpusasd. Hopma peaxunu
npu3Haka. Koan4yecTBeHHbIE M KaU€CTBEHHBIE PU3HAKKU U X HOpMa peakunn. CBoOMCTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

Hacnencrsennasi, wiM TreHOTUNHMYECKas, W3MEHUMBOCTh. KoMOuHaTuBHAs
M3MEHYMBOCTh. Mel03 U MOJIOBOM MpoIecC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MytauuoHHass HM3MEHYUBOCTb. Kiaccudukamuss MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHBI MyTauuii. MyrtareHHble  (pakTopbl.  3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACIIEACTBEHHON n3MeHunBoctu H.U. Basumnoga.

BuesnepHast HacCIeICTBEHHOCTh U U3BMEHYHUBOCT.

I'eneruka yenoseka. Kapunorun yenoBeka. OCHOBHbIE METOAbI TEHETUKH YEJIOBEKA:
reHeaJIOrnYeCKuil, OJIM3HEIIOBBIN, IIUTOICHETHISCKUH, OMOXUMHUECKUH, MOJICKYIISIPHO -
TEHETHYECKU . CoBpeMeHHOE OnpeeseHne TE€HOTHIIA! MIOJTHOT€HOMHOE
CEKBCHHPOBAaHHUE, TCHOTHUNMPOBAHME, B TOM uwucie ¢ nomowbto [IIP-anamusa.
HacnencrBennble 3a001eBaHus YeJIOBEKa: TeHHBIE 00JIC3HH, O0JIE3HHU C HACIEACTBE HHOM
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npcaApacIioad0KCHHOCTBIO, XPOMOCOMHEIC oonesnu. CoMaTUUECKHE H T'CHCPATHUBHLIC
MyTalluu. CTBONOBBIE KJICTKH. HpI/IHIII/IHBI 3A0POBOI'0 06p833 KHU3HH, JHUAIr'HOCTHKH,
HpO(bI/IJIaKTI/IKI/I )51 JICUCHUA T'CHCTHUYCCKHUX OoJsie3HEH. MGI[I/IKO'FGHGTI/I‘-IGCKOC
KOHCYJIBbTHPOBAHUC. 3HaUyeHHUE MGIIHI.[HHCKOﬁ I'CHCTHUKHU B IIPCAOTBpAIICHHUN W JICHCHHUHA
IeHETHYECKHUX 3a00IeBAaHNH YeJIOBEKA.

Hemoncmpayuu:

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

Tabauyvr u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €T0 ITUTOTCHETHYCCKAS
OCHOB@», «3aKOH paCILICIUICHUS W €ro IUTOI€HETHYECKash OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpemmBaHue», «lluTonmoruueckue OCHOBBI JTUTHOPHIHOTO
CKpeluBaHus», «Meno3», «B3anMOIEHCTBUE aJlJICIbHBIX TE€HOB», «l eHeThueckue
KapThl pPACTEHUM, >KUBOTHBIX W 4YeEJIOBEKa», «l'€HeTMka Imoja», «3aKOHOMEpPHOCTH
HACJICJIOBaHUs, CIIEIJIEHHOTO C MOJIOM», «KapHOTHUIIBI YelTOBEKa U JKUBOTHBIX», «Bubl
U3MCHUMBOCTHY», «MoaudukarmonHas wu3MeHYUBOCThY, «HacnemoBanme pesyc-
dakTopay, «I eHeTruka rpymi KpoBuy», «MyTarmoHHas H3MEHUUBOCTH.

Obopydosanue:  MoAenU-aNIUIUKaUM  «MOHOTHOPUAHOE  CKpEIMBAHUE,
«Henomuoe  gomuHupoBaHue»,  «JurubpumHoe  ckpemupaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKON M MHKpompemnapar «Jlpozodwmray (Hopma, myranuu (Hpopmbl
KPBUILEB U OKPACKU Tema), repoapuid «I opox moceBHONY.

Jlabopamopusvie u npaxmuueckue padoomol:

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

JlaGopatoprast padora Ne 6. «M3yuenne MOAM(PUKANMMOHHONW HW3MEHUYHMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIMOHHOM KPUBOW».

JlaGopatopHast pabota Ne 7. «AHanmm3 MyTaluil y Apo30QuUiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

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

Tema 7. Cesieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOT UM

Cenexkuus KaK HayKa U Mpolecc. 3apokKACHUE CEIEKIUU U JOMECTUKALUS. Y YEHHUE
H.W. BaBuioBa 0 LIEHTpax MPOHMCXOXKAECHHUS U MHOrooOpasus KyJIbTYpPHBIX PACTEHHI.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/A, IITAMM.

CoBpeMeHHbIE METOABl CeNeKIMU. MaccoBbli M HMHIWBUIYAIbHBIM OTOOPHI
B CEJNEKIMHM pACTEHMH U KUBOTHBIX. OIlEHKa »3KcTeppepa. biau3koponcTBeHHOE
ckpemuBanue — UHOpuauHT. Yucrast nuHus. CKpeluBaHue YUCThIX JIMHUM. ['eTeposuc,
wi tuOpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayrOpuavHr. OtnanéHHas
rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBId MyTareHe3 U MOJTY4YeHHUE MOJIMILIONI0B.
JlocTmxkeHns CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOACTBA. | €eHHas HHKEHEPHS. DTarbl CO31aHMS
pexomOunanTHo JIHK wu Tpancrennbix opranuzMoB. KiieTouHas uWHKeHepHS.
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Krnerounble KynbTypel. MHUKpOKIOHAIbHOE pa3MHOXeHUE pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  JKOJOTUYECKHUE
U aTHdeckue npoodsieMbl. MO — reHeTHUeCKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

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

Tabauywl u cxemol: kapta «LIeHTpBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJlIbTYpPHBIX
pactenuii», «llopoapl mOMamHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX PACTECHHII»,
«Otnmanénnas ruopuan3anusy, «Padorel akagemuka M.®. lBanoBay, «Ilomummonausy,
«O0bekThl  OmoTtexHojorun»,  «KierouHnble  KyJabTypel M KIOHHPOBaHHUEY,
«KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

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

Jlabopamopuvie u npakmuueckue paoomot.

Okckypeus «OCHOBHBIE METOJIBI M IOCTUKEHUS CEICKIIMM PACTEHUM U )KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBINA YYacTOK,
B TEIUIMYHOE XO3MCTBO, Ja00OPATOPUIO arpOyYHUBEPCUTETA HIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBomroLMOHHAsA OUOJIOTUS

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

CeuzerensctBa  3BoolMH.  [laneoHTONOrMYecKne:  MOCIEN0BATENBHOCTD
NOSIBJICHUS] BUAOB B  IMAJCOHTOJIOTMYECKOM  JIETOMMCH, TMEpeXoaHble  (OpPMBI.
buoreorpadudaeckue: cxoacTBo u paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA M Pa3iuuusi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTHYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OIMYECKHX TWyTed Yy Bcex
OpraHU3MOB.

OpomounonHas teopust Y. [lapsuna. [Ipeanocbulku BOSHUKHOBEHUS TapBUHU3MA.
JIBrokymue cuiabl 3BOJMIOUMHA BUAOB 1O JlapBuHy (M30BITOUHOE pa3MHOKEHUE
OpU  OTPaHUYEHHOCTH  PECypcoB,  HEONpeAes€HHas  M3MEHUYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

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

MukposBosmonus. [Tomymnsiius kak eAMHUNa BUAa U SBOIIOLHUN.

JIBrkytiue cuiibl ((hakTOphl) SBOJIIOIIMU BUJIOB B TIpUpojie. MyTalmoHHBIN TIpoliece
Y KOMOMHATUBHAs U3MEHYMBOCTD. [lonynsimoHHbIie BOJIHBI U Apeid renoB. U3omsmus u
MUTPALIASL.

EcTecTBeHHBII 0TOOp — HANpaBIAOMINA (HaKTOP IBOIOLMHI. DOPMBI €CTECTBEHHOTO
otOopa.
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IIpucnoco0neHHOCTh  OpPraHM3MOB  Kak  pe3yiabTarT HBomonuu. [Ipumepst
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(O3bl U UAHO-aJaNTALUH.

Bun u BugooOpazoBanue. Kputepun Buga. OcHOBHbIE POpPMBI BUAOOOPA30BAHUS:
reorpauyeckoe, 3K0JI0rn4eCcKoe.

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

[IpoucxoxeHue OT HeCNeUHaTu3UpPOBaHHBIX MpeAkoB. IIporpeccupyromas
creruanu3anus. AJanTuBHas pajauarus.

Hemoncmpayuu:

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

Tabauyvl u cxemwl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiiey, «3apoibllin
MO3BOHOUYHBIX >KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a CyIIECTBOBAHHUEY,
«EctectBeHHBId 0TOOPY, «MHOr0o0o0Opasue cCopToB pacTeHuin», «MHorooOpazue nopon
KUBOTHBIX», «llomymsanumy, «MyTanMoHHasT W3MEHUUBOCTE», «ApoMopdO3bD»,
«Anunoananranumny, «O0mas aereHepamus», «J(Bmwxyime cuibl 3Bomonumny, «Kapra-
cxema wMapuipyra mnyrtemectBus Y. [lapBuna», «boprba 3a CyIlECTBOBAHUEY,
«IIpucnoco01eHHOCTD OpPraHu3MOBY, «I"eorpaduueckoe BUJI000PA30BaHUEY,
«DKOJIOTUYECKOE BUI00OPA30BaHUEY.

Obopyoosanue. KOJIIEKINUS HACEKOMBIX C Pa3UYHBIMH THIIAMH OKpPACKH, HAOOp
IJIOZIOB U ceMsiH, Kosuiekius «[Ipumepsl 3alUTHRIX MPUCIIOCOOJICHUN Y KHUBOTHBIX),
Mozenb «OCHOBHBIE HaIpaBiEHUS H3BOJIOLUM», O00bEMHass wmojaenb «CTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX.

buoreorpadguueckas kapra mupa, KoyeKuus «®opMbl COXPaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pPacTeHU», Mozenb anrmkanus «llepekpéct XpoMocom», BIIaXKHBIE
npenaparbl  «Pa3BuTue HacekomMoro», «Pa3BUTHE JISATYIIKW», MHKpOIMpEnapar
«Ipo3oduna» (Hopma, MmyTaiuu (GOpMbI KPbUILEB U OKPACKH TENA).

Jlabopamopuvie u npakmuyeckue padomel:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHIOB 10 MOPQOIOTHIECKOMY
KPUTEPHUIO».

Jlaboparoprast pabora Ne 2. «Onucanume TMPUCTOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. BO3HUKHOBeHME U Pa3BUTHE )KU3HHM HA 3emJie

JloHayyHbIE TIPEACTABICHUSA O 3apOKACHUM >KM3HHA. HayuHple rumnoressl
BO3HUKHOBEHUS KU3HU Ha 3emJiie: abMOreHe3 U MaHcnepMus. XUMUYECKasi HBOJIOLUS.
AOUOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTATILHOE
NOATBEPKACHUE XUMHUYECKOM »HBomouud. HauanbHble 3Tambl  OMOJOTMYECKON
spomonu. l'mnoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE TMpOTOKIETKU. llepBrie kieTkm u ux s3Bomouus. PopmMupoBaHue
OCHOBHBIX I'DYIII KMBBIX OPTaHU3MOB.
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Pa3zgutne xu3Hum Ha 3emuie mo spaM M nepuojaM. Karapxen. Apxeiickas
U npoTepo3oiickas 3psl. [laneo3oiickas 3pa v €€ mepuopl: KEMOPHUICKUNA, OPAOBUKCKHIA,
CUJIYPUMCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3o301cKas 3pa U €€ epUoIibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuobl: NajJecoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€H OBBIM.

XapakTepuCTUKa KiIMMaTa W TeOJIOTMYECKHX IpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMop(03bl Y paCTEHUHN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpaxkeHue dBomoUuHd. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

OBOJIIOIMSL  YEJIOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBieHUM
O MIPOUCXO0KJIEHNH YenoBeKa. MeToabl n3ydeHus: anTpornoresesa. CxoacTBa U pa3inyus
YeJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.

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

OCHOBHBIE CTaAMU W BETBU SBOJIIOLMU YEJOBEKA: ABCTPAIONMUTEKH, YemoBeK
ymenbiid, YenoBek npsMoxoasiuii, YenoBek HeaHAepTaabCKHil, YETOBEK pa3yMHBIN.
Haxongku HMCKoOmaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KM3HU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIKME pachl: €BponeouaHas (eBpasuiickas),
HErpo-aBCTPAJIONIHASL (PKBaTOpUaibHasl), MOHIOJIOWJHAsA (A3MATCKO-AMEPUKAHCKAas).
UYepTbl MpHUCTIOCOOJIEHHOCTH MPEJACTABUTENEH YENOBEYECKUX pac K  YCJIOBUSIM
cylecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

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

Tabnuyvr u cxemvr: «Bo3aukHoBeHne CoOJIHEYHOM CHCTEMED, «Pa3BuTHE
opranmueckoro  mupa», «PacrturenpHas  kieTka», <« OKUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoOBpeMEHHass CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOIMYECKUX HaXOAOK MPEIKOB COBPEMEHHOI'O YEIOBEKa,
«/peBnenimme mogm», «lpeBaue smogw», «llepBeie  COBpeMEHHBIE  JIOAW»,
«YenmoBeueckue paco».

Obopyoosanue: mymsixu «IIpoucxoxxaenue denoBeka» (OHOCTHI aBCTPAJIONMUTEKA,
NUTEKAHTPOIA, HEAHJEpTaablla, KPOMAHBOHIIA), CIEMKH WM M300paKEHUS KaMEHHbBIX
Opyauid  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reoXpoHOJIOrnueckas Tabnuua, Kojulekuus «PopMbl COXPAHHOCTH HMCKOIMAaEeMBbIX
YKABOTHBIX U PACTEHUIN.

Jlabopamopuvie u npakmuyeckue padbomoi:
[Ipaktuueckas padora Ne 1. «/M3yueHue HCKOMAeMbIX OCTaTKOB PACTCHUI
Y )KUBOTHBIX B KOJUIEKLUSIX).
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DKCKypeust «DBOJIOLNS OPraHUYeCcKOro Myupa Ha 3emiie» (B €CTeCTBEHHO -HayYHbIiH
WM KpaeBeIueCKUil My3eil).

Tema 3. Opranu3msl U OKPYKAKIIASA cpeaa

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

Cpenbl oOuTaHWsl OpPraHW3MOB: BOJHAs, Ha3eMHO-BO3]YILIHAsA, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

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

AlGuotnueckue (GakToOpbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTonepuoau3m.
[IpucnocobyieHust opraHnu3MoB K JeHCTBUIO abnoThyeckux (gaxtopoB. buonornyeckue
PUTMBL.

buotnyeckue daktopel. Buasl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XHMIIHUYECTBO, cuMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaUu3M.
3HaueHre OMOTMYECKHX  B3aUMOJEWCTBHM I  CYLIECTBOBAHHUS  OpPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKH NOMYJSIUU. OCHOBHBIE IOKA3aTEN! MONYJISALNN:
YUCJIEHHOCTbD, IUIOTHOCTh, PO’KIaEMOCTh, CMEPTHOCTh, IIPUPOCT, MUTpaLMs. JJuHaMuKa
YUCJICHHOCTH HOITYJISILIUU U €€ perysiusl.

Hemoncmpayuu:

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

Tabnuyvr u cxemwvr: kapra «[lpupomnsie 30HBI 3emmu», «Cpeabl oOWUTaHUSA
opranusmoBy»,  «®otonepuoausmy», «llomymsiuun», «3aKOHOMEPHOCTH  poOCTa
YUCJIICHHOCTHU TOMYJISIuu HHQy30puu-Tyhenskmy, «[lumessie memm.

Jlabopamopuvie u npakmuyeckue pavomal:

JlaGopatoprass pabora Ne 3. «Mopdomoruueckrne OCOOCHHOCTH pPaCTEHUU
U3 Pa3HbIX MECT OOUTAHHS.

JlaGopatopHast pabora No 4. «BnusiHHEe cBeTa Ha POCT U pa3BUTHE UYEPEHKOB
KOJIeyCay.

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

Tema 4. CooOuiecTBa M IKOJIOr H4eCKHE CHCTEMbI
CooOmecTtBo opranu3moB — OuoneHo3. CTpykTypsl OuoOIE€HO3a: BUIOBas,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiuesast). Buasi-nomuHanTsl. CBsizu B OUOLEHO3E.
DKojoruueckue cucreMsl (3kocuctemsl). [loHstre 00 skocucTemMe U GUOreoLeHo3e.
OyHKIMOHATbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYIIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUH B 3kocucTeme. Tpoduueckue (MUILeBbie) ypOBHU
skocucteMbl. [IumieBsie nenu u cet. OCHOBHBIE MOKAa3aTEIN 3KOCUCTEMBL: Onomacca,
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OPOAYKIHUSA. KOJOTHYECKHME MHUPAMHUJIbL: MPOAYKIUU, YUCICHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCUCTEM: YCTOWUUBOCTb, CaMOperysnusi, pazsutue. Cykieccus.

[IpupogHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOIO
WIA LIMPOKOJIUCTBEHHOIO JIeca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBI.
buonorndyeckoe u X03iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak (dakTop ycroMuuBocTH dKocucTeMm. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie.

VYuenue B.U. Bepranckoro o 6uocdepe. ['panuiipi, coctaB u CTpykTypa 6nocdepsl.
Kusoe BemectBo u ero ¢Gynkmuu. OcoOeHHOCTH Ouocdepsl Kak TII00aTbHON
AKOCUCTEMBI. /[MHaMHIUYeckoe paBHOBECHE U 0OpaTHas CBSI3b B Ouocdepe.

KpyroBopoTsI BeliecTB U OMOT€OXUMUYECKUE ITUKITBI 3JIEMEHTOB (Yriepoa, a30Ta).
3oHabHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emsid. AHTPOIOT€HHbIE U3MEHEHHS B Ouocdepe.
['1oGanpHbIE KOIOrUYECKHe MPOOJIEMBI.

CocymiecTBoBaHue NMpuposl U yenoBeuecTBa. CoxpaneHue Ouopa3sHooOpasus Kak
OCHOBa ycToiunBOCTH OMochepsl. OCHOBA PALIMOHAIBHOTO YIPABICHUS MPHUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. JlocTrKeHNsT OMONIOTUY U OXpaHa MIPUPO/IBL.

Hemoncmpayuu:

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

Tabmuyvr u cxemwi: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie  coobuiectBa», «llemu mnuTaHus», «OKomOoruyeckas MUPAMUIAN,
«buochepa u uyenosek», «IKocHCTEMa MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOrO Jieca», «buoneHo3 Bogoémay», «ArpoieHo3», «lIpuMepHbie aHTPONOreHHbIE
BO3JCUCTBUA Ha TMpPUPOAY», «BaXHEHIIME HWCTOYHUKHA 3arpA3HEHUs BO3AyXa U
TPYHTOBBIX BOM», «[louBa — BakHeimas coctaBistomas Ouocheprb», «DakTopbl
nerpananuu mouB», «IlapHukoBeril 3QdexTy, «PaKkTophl PaIUOAKTUBHOTO 3arpsA3HEHUS
ouocdepnin, «Ob6mas crpykrypa 6uocheps», «Pacmnpoctpanenue xu3Hu B ouocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoaa B Ouocdepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

OOopynoBanue: Mojenb-aniukanus «TUnuyHeie  OMOIEHO3bI», repOapuit
«PacturensHbie coobuiecTBay, KoJulekuuu «buonenos», «Bpemurenu BakHEHIIMX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKUMU PACTEHHM M >KMBOTHBIX,
IIPUHAJIEKAIINE K Pa3sHbIM JKOJIOTMYECKHM Tpynnam OJHOro Buaa, KpacHas kHwura
Poccuiickoit @eaepainu, n300pakeHus OXpaHsIeMbIX BUJOB PACTEHUM U )KUBOTHBIX.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INTPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K PE3yJabTaTaM OCBOEHUS
OOyyaroUIMMHUCs  OpOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIpeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorusy»
BBIJICJICHBI  CJICYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKON
rPaXJAHCKOM HMAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaAMOCTOATENbHOCTHU
¥ CaMOOTIPECIICHHIO, HAJTMYHEe MOTHBAIIMU K OOYUYCHHUIO OMOJIOTHH, [IeTICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSKICHWA JUYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAaUIIMA  pa3BUTUS  OMOJIOTMYECKOTO  3HAHHUS, TOTOBHOCTH
1 CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH ACATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTHYECKOrO OOpa30BaHMS,
HaJU4Yue SKOJOTHUYECKOTO ITPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh II€TH U CTPOHUTH
JKU3HCHHBIC IJIaHBI.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOM U  BOCIUTATEJBHOM JIESITEIBHOCTH B  COOTBETCTBUHU
C TPaAULUMOHHBIMU POCCUMCKHUMHU COLIMOKYIbTYPHBIMH, UCTOPUUYECKHUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSMH, TPUHATHIMH B OOIIECTBE IpaBWJIaMH W HOPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT TIpPOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULHM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M NPaBOIOPSAKY, YEIOBEKY TpyAa U CTAPUIEMY ITOKOJICHUIO, B3aUMHOIO
yBaXXEHUsI, OEpPEKHOro OTHOIICHUS K KYJbTYPHOMY HACICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapoxa Poccuiickon Depepanuu, NPUPOJE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUSA Y4eOHOro mnpeaMera «buonorus» J0KHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArONIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIMOH HBIM
IIEHHOCTAM POCCUHCKOro OOIlEeCTBA, pAaCHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAM3alliM OCHOBHBIX HAIIPABICHUNW BOCIUTATEIILHOU
JICATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCcKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKJAAHCKOMW TMO3UIIMKM OO0YYalolIerocsi Kak aKTUBHOIO
Y OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaXEHUE 3aKOHA
Y MIPaBONOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAAHUHM Y4EOHBIX
IPOEKTOB, PEIICHUU Y4EOHBIX M MMO3HABATENbHBIX 33/a4, BHIIOJIHEHUN OMOJIOIMYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3ULMI0O MO OTHOLIEHHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKIEHUSIMHU, KYJIbTYPHBIMU LEHHOCTAMU U
COLIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUSI YUEOHBIX,
ITO3HABATEIBHBIX U UCCIEIOBATENIbCKUX 33/1a4, YBAXKUTEIHHOIO OTHOUIEHUS K MHEHUIO
OIIIOHEHTOB MPHU O0CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 CO/IEPIKAHNUS;

TOTOBHOCTh K TYMaHUTAapHON ¥ BOJIOHTEPCKOU NESATENBHOCTH;

2) MATPUOTHYECKOT 0 BOCTIMTAHUS

cOPMUPOBAHHOCTh POCCHICKON Tpa)kTaHCKOH HJIEHTUIHOCTH, MaTPUOTH3MA,
YBOKEHHSI K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PomuHoii, ropmoctu
3a CBOM Kpail, cBOIO PomuHy, CBOW S3BIK W KyJIbTYpYy, HpPOILIOE W HACTOSIIEEe
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIEHWE K MPHUPOAHOMY HACIEAWI0O W TAMSITHUKAM TPUPOJIBI,
JOCTIDKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJI POCCUHCKUX YUEHBIX B CTAHOBIICHHE M Pa3BHTHE
OuoNIOrNy, TTIOHUMAaHHS 3HAUYEHUS] OMOJIOTUU B TIO3HAHUM 3aKOHOB MPHUPOJIBL, B KU3HU
YeJIOBeKa M COBPEMEHHOT'0 O0IIIECTBA,

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 U 3amure (OrtedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIs0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNS;

CIIOCOOHOCTh OIICHUBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

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

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHSITHUS LIEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3CTEeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHONIIEHWE K MHUpPY, BKJIIOYas O3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE YMOIUOHAIBHOTO BO3AEHCTBUS JKUBOM MPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIISATH
KayeCcTBa TBOPYECKOW JINYHOCTH;
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5) ¢pusmyeckoro BocnuTaHusl, (OPMHUPOBAHMA  KYJBTYPbl 310pPOBbSI U
IMOLHMOHATBHOI0 0JIAT OIOJIYYHS:

NOHMMaHUE U peau3alus 3I0pOBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
NUTaHUE, COOJIIOJIEHUE TMTHMEHWYECKUX NpPaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATHI U OT/AbIXA, peryssipHas (pu3nuecKasi akTUBHOCTb), OEpEKHOro, OTBETCTBEHHOTO
U KOMIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY M ICUXUYECKOMY
310POBBIO;

NOHMMaHUE LIEHHOCTH MPaBUJ WHIUBUIYAJTBLHOTO U KOJUJIEKTUBHOIO O€30MaCHOI0
MOBEJICHMS B CUTYaLHUsIX, YTPOKAIOIINX 3I0POBBIO U KU3HHU JIIOJEH;

OCO3HAHUE TOCJIEACTBUN U HENPUSATUS BPEOHBIX MPUBBIUEK (yIOTpeOsIeHus
aJIKOTr0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOro BOCIUTAHUA:

TOTOBHOCTbH K TPYZlY, OCO3HAHKE IEHHOCTH MacTepPCTBa, TPY10It00ue;

TOTOBHOCTb K AaKTHUBHOM JESITCIbHOCTH TEXHOJOTMYECKOM MW  COIHMAIILHOU
HAIPAaBJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIHHO
BBITIOJTHSATH TaKYIO JIEATEIHHOCTD;

HHTEpPEC K pa3IndHbIM cdepaM MpOoPECCHOHATLHON NEITEIbHOCTH, YMCHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccur M peaar30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIE ILIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSKCHUU
BCEM JKU3HHU,

7) IKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTHYECKHU I1€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIC KaK HWCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHHSI;

MOBBIIIICHUE  YPOBHS  DKOJIOTUYECKOW  KYJBTYphl:  MPUOOpETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX MOCJIEACTBUM IS OKPYXKaOUIEH
Cpebl;

OCO3HAaHHUE TJIOOAIBHOTO XapakTepa OHKOJOTUYECKUX IMpodJieM M TyTel ux
pelIeHUS;

CITIOCOOHOCTBH HCIIOJIb30BaTh MpHOOpeTaeMble MPU M3YUECHUU OHOJIOTMH 3HAHUS U
YMEHUS MPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONOJIb30BAHUEM
(coOmroieHre TPaBWII TOBENCHUS B TPHUPOJE, HANMPABICHHBIX HA COXpaHCHUE
paBHOBECHS B AKOCHUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPUHOCAIIMX BpEI OKPYXKAIOUIEW MPUPOTHOU
cpele, yMEHHE IMPOTrHO3UPOBATh HEOIArOMPUITHBIE HSKOJIOTHUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U NIPEIOTBPAlIaTh UX;

HAINYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYPHI,
OMbITa JEATEIBHOCTA JKOJOTMYECKOW HAINpPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM W COLUAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIHbHOCTH IKOJIOTMUECKON HAMPABIECHHOCTH;
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8) HeHHOCTH HAYYHOI O MO3HAHMS:

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

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

NOHUMaHUE crieuuPrKr OMOJIOTUH KaK HayKu, OCO3HAHUS €€ posiu B (POPMUPOBAHUHU
pPallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUM  LEJIOCTHOIO  MPEACTABIICHUS
00 OKpyKalollleM MUpE Kak O €IUHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHMH TNpo0JieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCT B 3HAUUMOCTH OHOJOTHMHU JUII COBPEMEHHOM IUBUIM3AINH:
oOecrieueHus: HOBOI'O YPOBHS pa3BUTHUSA MEIULMHBL, CO3AAHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUSL YEIIOBEUECTBA,
IOHUCKAa MyTeHl BbIXOAA M3 TJIO0AJBHBIX 3KOJOIMUECKHX Ipo0JeM U obOecredeHus
nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMONOTMYECKUX 3HAHWW B LIENSAX MOBBILICHUS
o0lIel KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHOM TIpPaMOTHOCTU  OOy4aroumxcs, (QOpMUPYEMOM TMpH H3y4EHUU
OMOoJI0THNH;

NOHMMAaHUE CYIIHOCTH METO/IOB [I03HAHM S, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH MCHOJIb30BaTh MOTY4aeMble 3HAHUS ISl aHANIM3a U OOBSICHEHUS SIBJICHUM
OKpY)KaloIIero MHpa U MPOUCXOJAIMX B HEM HU3MEHEHWH, YyMEHUE Jenarb
O00OCHOBAaHHbBIE 3aKJIOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JaHHBIX
C LIEJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCII0JIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIS pEILICHUs
npo0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHUM 1O OMOJIOTMH B COOTBETCTBHUU C )KM3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeramnpenMeTHble Pe3yNbTaThl OCBOCHHUS YydeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYWMble IS  (OPMUPOBAHHMS  MHPOBO33PEHHUS  OOYJAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE TOHSATHSA, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIICIH(PUKY METOJOB MIO3HAHMS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPrus, SIBICHUE, MPOIECC, CUCTeMa, HAyYHBIN
dakT, TMPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIEAOBaHUE,
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HaO0JI0/ICHNEe, U3MEPEHHE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

(mo3HaBaTEeNbHEIE, KOMMYHHKATUBHBIE, pEryJATUBHEIE), o0ecreurBarome
dbopmupoBanue (GYHKIIMOHAIPHOM T'PaMOTHOCTH U COIMAJIBLHONH  KOMIICTCHITUH
oOy4arommxcs, CIIOCOOHOCTD 00 yJaromuxcs HCMOJIb30BaTh OCBOCHHBIEC

MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIE
JICUCTBUA B IMO3HABATEILHOW M COLIMATILHOM TPAKTHKE.

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

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

UCMOJIb30BaTh NP OCBOCHUU 3HAHUM MPUEMBI JOIMUYECKOI0 MBIIUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, KJIaCCHU(PUKAIIH, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTUIECKUX
HNOHATUN (BBLAEHATh HX XapaKTEpHblE€ NPU3HAKU, YCTAHABIUBATh CBS3U C JPYTHMH
MOHSATUSIMU);

OIIPEAEIIATD LIENU ACATEIBHOCTH, 33/1aBast IAPaMETPhl U KPUTEPUU UX JTOCTHKCHUS,
COOTHOCHUTb PE3YJIbTaThl AEATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMH;

UCMOJIb30BaTh OMOJOTMUECKHE MOHATUS 11 O0BSICHEHHSI (DAKTOB U SABJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTHBHBIC, N€TyKTUBHbIE, [0 aHAJIOTHH),
BBISBJIATh 3aKOHOMEPDHOCTM M NPOTUBOPEUYHS B PacCMaTpPUBAEMBIX SIBJICHUSX,
(OopMyIMpPOBaTH BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA IS IPEACTABICHHUS CYIIECTBEHHBIX
CBSI3€ U OTHOLIEHUHN B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
Pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pELIEHUS NpoOJeMbl € Y4ETOM aHallu3a HMMEKUIUXCS
MaTepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBAThb COOTBETCTBHUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUI 1ESTEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATh padOTy B YCIOBHSX PEaJbHOI0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIJIEHUE [IPU PEILICHUU )KU3HEHHBIX IIPOOJIEM.

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

BJIaJIETh HaBBIKAMHU Y4EOHO-HCCIIEOBATEIbCKON W MPOEKTHON JESTEIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPOOJIeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOM Y
[IOUCKY METOAOB PELICHUS NPAKTUYECKUX 3a1a4, NPUMEHECHUIO PA3JIUYHBIX METOJ0B
TO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUBI ACATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS, €r0
UHTEpIIpETaliU, MPEeoOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM UHCIIC
MIPH CO3/IaHUHN Y4E€OHBIX U COIMAIbHBIX MPOCKTOB;

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

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBS3U U aKTYaJIU3UPOBATh 3a7a4y, BBIIBUTATh
TUIIOTE3Y e€ perlieHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelbCTBAa CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeTPbl U KPUTEPHUH PEIICHMS;

aQHAM3UPOBATH TIOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pPe3yIbTaThl, KPUTHUYCCKU
OILICHUBATh X JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MCHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHANIPABICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCcCHOHATBLHYIO CPENy;

yMETh TEPEHOCHTHh 3HAHUS B I[IO3HABATEIHHYI0 M MPAKTHYECKYI0 O001acTH
KU3HEACATCITLHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, IIPEJIaraTh OPUTHHAILHBIC TIOJIXO/IbI M PEIICHHUS, CTABUTH
POOJIEMBI U 33J1a4H, JIOMYCKAIONINe albTCPHATHBHBIC PCIIICHHUS.

Pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWHGMOpManuu (TEKCTe y4eOHOro
nocoOus, HayYHO-TIOMYJISIPHOM TUTepaType, OMOIOTHIECKIX CIOBAPSIX M CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHETe), aHaIM3UpoBaTh HH(GOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpeCTaBICHUS, KPUTHICSCKU OIICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

dbopMynHpoBaThH 3aIIPOCHl U IPUMEHSTh PA3JIMYHBIE METOBI TPU MOUCKE U 0TOOpE
Oounosornueckoi nHpopmMaum, HEOOXOIMMOM /IS BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHHUS  MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOT'O WCITOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOUpATh ONTUMAIBHYIO (DOPMY MpECTAaBIECHUS OMOJIOTHYECKOM
uHpopManuu (cXxeMbl, rpaQuKH, TUaArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOE€);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEICTBA NpH paboTe ¢ OMOIOTHIECKOM
uH(opManKel: MPUMEHITh XUMHUYECKHE, (PU3NYEeCKHe W MaTeMaTHYeCKHe 3HAKU |
CUMBOJIBI, OpMYITBI, aO0OpeBUATYpPY, HOMEHKIIATYPY, UCIOJB30BaTh U MPeoOpa30BhIBAThH
3HAaKOBO-CHUMBOJIMUYECKHUE CPE/ICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHl UHPOpMaluu, UHGHOPMAIUOHHOM
0€3011acCHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeiiCTBUA
Oowmenue:

OCYIICCTBILAITD KOMMYHHKAIINN BO BCCX C(bean KU3HHU, AKTHBHO Y4YdaCTBOBATb
B JHMAJIOre WM JHUCKYCCHUM TI0 CYIIECTBY OOCYKJIaeMoll TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXJICHUA OTHOCHTCIILHO BBITIOJIHCHUA HpeHHaFaGMOﬁ 3aga4u,
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YUUTBHIBATh MHTEPECHI U COTVIACOBAHHOCTH MO3UIMHN JPYIMX YYACTHUKOB JHAJIOTa WIH
JUCKYCCHH);

pacrnio3HaBaTh HEBepOaJIbHBIE CpEIACTBA  OOIIECHMS, TOHMMAaTh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMSI KOH(MIUKTHBIX CUTYyallUi, YMETh
CMSATYATh KOH(IMKTHI U BECTH ITEPETOBOPHI;

BJIAQJIETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aWMOJCHCTBUS, TOHUMATH
HAMEpPEHUsl IPYTUX JIOACH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECEIHUKY U
B KOPPEKTHOM popme hOopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUIHO U3J1araTh CBOIO TOUKY 3PEHHUSI C HCIIOIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBmecTHasl 1eATEJILHOCTD:

MOHUMATh U UCTIONb30BaTh MPEUMYIIIECTBA KOMaHHON U UHAUBUAYAIbHOU pabOThI
IpU pereHuH OUOIOrnYecKoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
rpynnoBbIX GOpM B3aUMOACHCTBUS IIPU pEIICHUHN y4eOHOM 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIINX HHTEPECOB
Y BO3MOYKHOCTEW Ka)JOro YieHa KOJUIEKTUBA;

MIPUHUMATh LIEJTM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JENCTBUSA 1O €€ JOCTHKEHUIO: COCTABJIITH IIJIaH JEHCTBHI, paCpeIEIsITh POJIU C YYETOM
MHEHUI Y4aCTHUKOB, OOCYXAaTh pe3yJbTaThl COBMECTHOI pabOTHI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIaJa M KaXJOro0 y4aCTHHKA KOMAHJbl B OOIIMIA
pe3yJbTaT 1o pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb  HOBBIE TPOEKTHI, OLIEHMBAaTh HJEM C TO3ULUUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE MOBEICHHUE B PA3JIMUHBIX CUTYaIUSX,
IPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanmus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M UX pEHICHUS
B KU3HCHHBIX M YICOHBIX CUTYAITUSX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JI€BbIE M CMBICIIOBbIE YCTAHOBKH B
CBOMX JICCTBUSIX M MOCTYMKAX 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 PEIHICHUs MPOOJieMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacimpsATh paMKHi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

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

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

CaMOKOHTPOJIb:

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

BJIaJIETh HaBBbIKAMM TMO3HABATEJIbHOW peIeKCHH KaK OCO3HAHHUs COBEPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUMW, MCIOJb30BAThH
npuéMbl pedIeKCHH ISl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHUKEHUIO,

NPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB AE€ATEIbHOCTH.

IIpunsiTue ceds U APyrux:
MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;
PUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX [IPU aHAIKN3€ PE3YJIbTaTOB JIEATEIbHOCTH;
pU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MTO3UIIUU APYTrOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTtHble pe3ynbTaThl ocBoeHUs nporpaMmmbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIIOYAIOT cnenuduueckue s ydyebHoro mpeamera «buomorus» HaydHble
3HAHWS, YMEHUS W  CIOCOOBI  JCHCTBMI 1O  OCBOCHHIO, HWHTEPIPETALUU
U TpeoOpa30oBaHUIO 3HAHWM, BUIBI ACSITEILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CHUTYyallUsAX, a TaKkke B peaJbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAAM 00yUYEeHHS.

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

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

YMEHHUE PACKPBIBATH COJACP)KaHUE OMOJOTUYECKUX TEPMUHOB U MOHATHH: JKHU3Hb,
KJIETKa, OpraHu3M, MeTadomm3M (0OMEH BEIECTB U MPEBpallieHue YHESPTHH ), TOMEOCTa3
(camoperymsiius), YpoBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHUE
(perpoayKIus), HacaeACTBEHHOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE;

YMEHHE M3Jaratb OWOJOTHMYEeCKHe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, [EHTPAJIbHAS JI0rMa MOJEKYJSIpHON Owosoruu), 3akonsl (I'. Mengens,
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T. Moprana, H.1. BaBuiioBa) u ydeHus (0 EHTpax MHOT000pa3us M MPOUCXOXKICHUS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensiTh TpaHUIbI UX TPUMEHUMOCTHU
K JKHBBIM CUCTEMAM;

YMEHHE BJAJETh METOJaMH HAy4YHOTO I[I03HAHUS B OWOJOTHM: HaOIIOJACHUE
U ONHCAHWE >KHUBBIX CHCTEM, MHPOLECCOB W SBJIECHUM, OpraHu3alus MU IPOBEACHHE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY WCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHUM, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHUU MOJYYECHHBIX PE3YIIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE TMPU3HAKKM BHPYCOB, KIJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
nporeccoB: OoOMeHa BEIIECTB W NPEBpAIleHHs] SHEPruu B KIETKe, (POTOocHHTE3a,
IJIACTUYECKOT O U YHEPreTUYECKOro obmeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIUBHAYAILHOI'O pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATHh TMOJIYyYCHHbIC 3HAHUS [JI1 OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJISl IPUHATUS PAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU
C LIEJbI0 0OecTieueH s 0€30IMaCHOCTH CBOETO 3[J0POBBS U 3/I0POBbSI OKPYKAIOLUX JTIOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXalolleld MNPUPOAHOU cpee,
MOHUMaHUE HEOOXOJUMOCTH HMCIOJB30BaHMS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTUI JUIsl pallMOHATBHOTO MPUPOIONOJIb30BAHUS;

YMEHHE pellaTh 3JE€MEHTapHbIE N'€HETUYECKHUE 33Ja4yd Ha MOHO- U AUTHOPUAHOE
CKpELIMBAaHUE, CIEIMJIEHHOE HAacleI0BaHUE, COCTABJIATh CXE€Mbl MOHOTHOPUAHOIO
CKpEIMBaHUS AJIs MPEACKA3aHUs HACIeJOBAaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHATH JaOOpaTOPHBIE U MIPAKTUYECKHUE PadOThI, COOII0ATh MpaBUiia
npu padboTe ¢ yueOHBIM U JIA0OpAaTOPHBIM 000PYIOBAaHUEM;

YyMEHHE  KPUTUYECKH  OLEHUBATh U  HWHTEPIPETUPOBATH  HHQPOpPMAIIHIO
OHMOJIOTMYECKOr0 COAEPKAHMSI, BKIHOYAIOUIYIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MAacCOBOW HMH(OpPMALMM, HAYYHO-TIOMYJSIPHBIE MaTepHalbl),
ATUYECKHME aCMEKThl COBPEMEHHBIX HCCIAEAOBAHMN B  OWOJIOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHbBIE NMHCHbMEHHBIE W YCTHBIE COOOILIEHUs, 0000mas
OMOJIOrMYEeCKyI0 MH(MOPMAIIMIO W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
MNOHATUHHBIN anmnapaT OMOJOTUH.

[IpenMeTHBIE  pe3ynbTaThl  OCBOCHUA  ydyeOHoro mnpeamera  «buosorus»
B 11 KJ1acce HOKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa U HAy4YHOTO MHUPOBO33PEHMS, O BKJIA/€ POCCUUCKUX U 3apYOEHKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWOJOrMH, (PYHKIUMOHAILHONM TI'PaMOTHOCTH YeJIOBEKa
JUISl pELIEHUs )KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB M TOHSATHH: BHJI,
NOMYJISAIUs, TEHO(POHJ, DJBOJIONUSA, JBIXKYyIIME CUIBl  ((PaKTOpPhI) IBOJIOILHH,
IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB, BHUJ000pa30BaHME, JKOJOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOJYIICHTbI, KOHCYMEHTBI, PEIYIICHThI, LIETH MUTAHUS, DKOJIOTUYECcKas
nvpamMuia, OUoreoieHos, onocdepa;

yMEHHE u3Naratb Ouonornyeckue Teopuu (dBomrormonHas teopust Y. JlapBuHa,
CHHTETUYECKAsi TEOPHUsl DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxoncrBa K.M. bspa, yepenoBaHusl TJIaBHBIX HAMNpPaBJICHUN MW IMYTEW HSBOJIIOLUU
A.H. CesepuioBa, yuenns o 6uochepe B.M. BepHaackoro), onpeaensrb rpaHUIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAaJE€Th METOJAAMHM HAYYHOTO TMO3HAHHS B OWOJOTHU: HAOIIOJCHUE
U OIMCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB M SBICHWN, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEAYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJIYYEHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOpPUH U 3aKOHOB, YMEHHE JeNaTh BBIBOJIBI
HA OCHOBAHMH TOJIYYE€HHBIX PE3YyJIbTATOB;

YMEHUE BBIJCNIATH CYIECTBEHHBIC MPU3HAKU CTPOCHHS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIIECACTBEHHON M3MEHYMBOCTH, ECTECTBEHHOTO
oTOopa, BU1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEHCTBUS SKOJIOTMUECKUX
(GakTOpOB Ha OpraHU3Mbl, TMEPEHOCAa BEHIECTB W IOTOKA JHEPTMU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUI B HKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELLIECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTH TIOTYYCHHBIC 3HAHUSA JUIT OOBSICHEHUS OHWOJOTHYECCKUX
TIPOIIECCOB M SBJICHUH, JJISl IPUHATHS TMPAKTUYCCKUX PEIICHUN B IMTOBCEIHEBHOMN KU3HH
C IIEJTBbIO 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbS OKPY)KAIOIIHNX JIFOACH,
COOMIOACHUS HOPM TPAMOTHOTO TIOBEACHHMS B OKpYXKaIOIIeW NpUpPOIHON cpere,
MOHUMAaHKE HeOOXOJUMOCTH HCIOIB30BAHUS TOCTUKEHUI COBPEMEHHON OMONIOTHH AJIst
paLMOHAIILHOT O IPUPOOTIOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a7aud, COCTABISATH CXEMBI
MepeHoca BEUIECTB U YHEPTUU B IKOCUCTeMax (LeMU MUTaHus);

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOoThI, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0OBaHUEM;

YMEHHE  KPUTHYECKH  OIEHMBATh W  HMHTEPIPETHPOBATH  MHGOPMAILIUIO
OMOJIOTHYECKOTO COJEPIKAHMS, BKIIOYAIONIYIO TCEBAOHAYUYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccOBOM WH(OpMaIMM, HAayYHO-NOMYJSIPHBIE MarepHuabl),
paccMaTpHuBaTh TII00ATbHBIE SKOJIOTHYECKHE TPOOIeMbl COBPEMEHHOCTH, (DOPMUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIINIO W3 HECKOJbKHUX HWCTOYHHKOB, TPAMOTHO HCIIOIH30BAThH
MOHSATUWHBIN anmapat OMOJIOTHH.
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10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUABI 1€ATEIbHOCTHA
pa3aesioB U TEM [IporpammMHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cuctemMe 1 buonorus kak Hayka. CBs3u 6uonoruu PackpeiBath copepxanne TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYESCKUMH U MIOHSTHN: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, Hay4YHas KapTHHA MUpa, HayqHbIH METOZ,
bumocodueii, pelurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICOBAHMA.
B (DOPMHPOBAHHH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX :iTl\;siE(e)HHHE ;ﬂz;}ﬁi Hlildeiz il;::);ﬂn
Hayik. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUEHUS.
llopmpeme1: . Jlapenn, I'. Menpen, Ha3spiBaTh BaKHENIINE OTPACIH
H. K. Kosnbuos, /. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosmme nepes Guonorueit XX B.
YKUBOU TIPUPOJIBI»

1.2 | Meroapl MO3HAHUS 1 MeTo1bl MO3HAHKS KUBOU ITPUPOIBI PackpeiBaths copepxaHne TEPMUHOB U

YKABOU TIPUPOABI

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

Hemoncmpayuu:

MOHSATUIN: HAYYHBI METOJ, METOIbI
HCCJICTOBaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHUS )KMBOM TIPUPOJILI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHUE, U3MEPECHUE,
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Tabauywl u cxemwvl: «MeTOIBI MO3HAHUS
YKUBOW MPUPOJIBI».

Jlabopamopusie u npakmuueckue
pabomui:

[TpakTnueckas padora Ne 1.
«Vcnonb30BaHKe pa3IMYHBIX METOIOB
IPU U3Y4EHUHU OUOJIOTMYECKUX
OOBEKTOBY»

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

Hroro yacoB no treme

2

Tema 2. 7KuBble cCMCTEMbI U HX OPTaHU3AIUSA

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3Yy4YCHUE

1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak
peIMeT U3ydeHus: OMOJIOTHUH.
OTanume )KUBBIX CUCTEM

OT HEOPraHUYECKOU IIPUPOJIBI.
CgoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BUA0BOM,
HKOCUCTEMHBIN (OMO-TEOIICHOTHYECKHH),
OrochepHBI.

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

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

PackpriBaTh cofepikaHue TEPMUHOB U
MOHSATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
oOMeH BEIIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHu3aIy XKU3HU (OMOCHCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHmu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YIOPSA0YCHHOCTD,
caMOperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOICTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHUE,
roMeocTas, PoCT U Pa3BUTHE,
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OpraHu3aly >KUBOU IPUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHINUBOCTb,
ABOTIOLNS (IIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSIM).
[IpuBOIUTH IpUMEPHI OHOCHCTEM
pa3HOTO YPOBHS OpraHU3aIluu U
CpaBHHMBATh IPOSIBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINE B OMOCHUCTEMAX:
OOMEH BEIIECTB U MPEBpALLEHUE
DHEPTUHU, CAMOBOCIIPOM3BEICHHE,
CaMOPETYJISIINSA, Pa3BUTHE.
Cobumonath nmpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOW MPUPOJIE

Hrtoro uacoB o reme

1

Tema 3. XumMu4yeckuii COCTaB U CTPOECHH €

RJIE€TKHU

3.1

XUMHUYECKHUNA COCTaB
KkieTku. Boma n
MUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHYECKHE DIICMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTBIL.
Bona n MuHepanbHbBIE BELIECTBA.
DYHKIIUHA BOJBI U MUHEPAIbHBIX
BelleCcTB B KieTke. [lonnepxxanue
OCMOTHYECKOI0 OaJiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUYCECKHX DJIEMECHTOB B HE)KHBOU
npupone», «Pacnpenenenne XuMmu4eCcKux

PackpeIBaTh conmepikaHue TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUIIOJb, BOJOPOIHBIC CBS3H;
ruapoduIbHBIC U THAPOPOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUMHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMudeCcKue 371€MEHTHI
10 TPyIIaM B 3aBUCHUMOCTH

30



denepanpHas pabouas nporpamma | buonorus. 10—11 kimaccer (0a30BbIi YPOBEHB)

DJIEMEHTOB B KMBOM MPUPOJIIE».
Tabnuyol u cxemor.: «Ilepuoamueckas
TaOJIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHrE MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O ITPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpU30BATh POJIb
OTACJIBbHBIX 3JICMCHTOB.

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

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHHe OENKOB. PackpeiBaTh comep:kaHue TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€KH, NOJIUMEPBI, MOHOMEDBI,
He3ameHumble U 3aMEHMMBbIE AMUHOKHCJIOTBI, IENTU/IHAS CBSA3b,
AMUHOKHCIIOTbl. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
COCTaB. YPOBHHU CTPYKTYpPBbI OEIIKOBOI XapakTepu3oBaTh OEJIKHU KaK KJIace
MOJIEKYJIbI (MIEpBUYHAsA, BTOPUYHAS, OpPraHUYECKUX COCTMHECHUIA;
TPETHYHAS U YETBEPTUYHAS CTPYKTYpa). | KJIacCU(PUIMPOBATH UX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPHILISIpHBIE OETIKH),
buonoruueckue GpyHKIUNA OEIKOB. MEPEUUCTISATh U XapaKTEPU30BaTh
emoncmpayuu: GyHKIIMN OEIKOB
Tabnuywvl u cxemol: «CTpoeHne
MOJIEKYJIBI OCJIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epMeHTHI — depmeHTH — OMOIOTUYECKUE PackpbiBaTh conep)kaHue TEPMUHOB U
Ouonornyeckue KaTajau3aTopsbl. HNOHATUIN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyocTpaTHas Crielu(UIHOCTD.
KodepmenTsl. BuramuHsI.
Otnmuunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaITH3aTOPOB.

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

VYka3pIBaTh OTINYHUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTalln3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemvi: «CTpoeHUe
dbepmeHTay.

Obopyoosarue: 000pyT0BaHUE
JUIS1 TPOBEACHUSI HAOTIOCHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

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

OOBsICHATH poiib (HEPMEHTOB

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

B IIOBCEJHEBHOM KM3HU YEJIOBEKA

3.4

VrneBonasl. JInmmmnael

VYTIIeBoABI: MOHOCaXapHU bl (TITFOKO3a,
pubo03a 1 1e30Kcuprd03a), Aucaxapuibl
(caxapo3a, JakTO3a) U MoJIMcaxapu/ bl
(kpaxmaJ, TJIMKOTEH, LEJUII0I03a).
buonorudeckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIALIEPUIBI,
dbochonunuIbl, CTEPOUIBI.
[M'aapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUHA TUTUIOB.
CpaBHeHUE yrieBoAoB, OCIKOB U
JUMHUAO0B KaK HCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauysl u cxemol: «YTICBOIBI,
«JIurmmae.

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepkaHue TEPMUHOB H
TTOHATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
TUcaxapuabl, TOMCcaxapuabl, TIIFOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJTI003a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Macia),
dhochoaunubl, CTEPOUIbI.
XapaKkTepru30BaTh yIJICBOIBI, JIUHIBI
KaK KJIACC OPTraHUYECKUX COCAMHCHHUIA.
KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIINH
YIIIEBOAOB U JIMIHUIOB.

Cxemarndecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUUISl TPOBEICHUST HAOJII0/ICHU,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HyknenHoBbie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHrne TEPMHUHOB H
KUCIOTHI. ATD Hykneotuasl — MOHOMEDHI MOHSATHUH: IE30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u kucnorta (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u dpyHkumm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u pyHKIUU. [OJIUHYKJIEOTUAHAS LEIb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMILIEMEHTApHOCTb,
Ilopmpemput.: JIx. Yorcon, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepegava
M. Yunkusnc, P. @paHkiuH. HACJICJACTBEHHONW MH(OPMAIINH); BUIBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCIOpTHas,
«HyknennoBsie kuciotsl; JJTHKY, pubocoMaiibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBsi3b.
MoneKynsl ATO». XapakTepu3UpOBaTh HYKIIEMHOBBIE
ObopyoosaHue: CBETOBOI MUKPOCKOII, KHUCJIOTBI KaK XUMAYECKUE COETUHEHNS U
MHUKpPOIIpENapaThl HOCHUTEIM HACJIEACTBEHHON
uHpopmarmu.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MOJIeKY1 HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarh CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Uctopus u mMetomabl [{uTonorus — HayKa O KIIETKE. PackpsiBaTh conepxaHue TEPMUHOB H

U3Y4YECHUS KIIETKU.
Kinerounas reopus

Kierounas teopus — npumep
B3aMMOJICHCTBUA UJIeH U (PaKTOB
B HAYYHOM ITO3HAHUH.

ITOHATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBATh COJECPKAHUE MOJIOKEHUN
KJIETOYHOU TEOPHH.

33



denepanpHas pabouas nporpamma | buonorus. 10—11 kimaccer (0a30BbIi YPOBEHB)

Metoasl U3ydeHUs: KJIETKH.
Jemoncmpayuu:

Tlopmpemui:

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

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepUaIbHBIX KJIETOK;
pUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, TMOJTY4YE€HHBIE C ITOMOIIbIO
CBETOBOI'O U JIEKTPOHHOI'0 MHKPOCKOMA

[lepeuncnate U XapakTepu30BaTh
OCHOBHBIE METOJIbl U3yUEHUS KIETKU:
(TpUroToBIEHUE CPE3OB,

OKpalllBaHHe, MUKPOCKOIIHPOBaHHE,
HeHTpU(yTUupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK M TKaHew)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1einocTHas )KuBasi CUCTEMa.
OO1Me NpU3HAKU KIETOK: 3aMKHYyTasl
HapyxHasi MeMOpana, mosnekynsl JJHK
KaK FT€HETUYECKUI armapar, CucteMma
cuHTe3a Oenka. TUIbI KIeToK:
DYKapUOTUYECKAsI U MPOKAPUOTHYECKASL.
Oco0eHHOCTH CTpOEHUS
MPOKAPUOTUUYECKON KIIETKHU.

Knerounast crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOM KIieTKU. OCHOBHbIE
OTJIMYHS PACTUTENLHOM, >KUBOTHOM U
rpubHOI KieTku. [loBepXxHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHUKC, UX (QYHKIUH.
[InazmaTnyeckas MemOpaHa, ee CBOMCTBa

U QYHKIUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MOHATHUH: KJIETKU (dyKapruoTHUIeCKas,
MPOKAPUOTHIECKAs ), ITTa3MaTHIeCKas
MeMOpaHa (11a3maiemMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aAKTHBHBIN ), SHIOMUTO3 ((haromuTo3s,
MMUHOIIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

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

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

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

P. Bupxos.

Tabauywvl u cxemwvi: «CTpoeHUe
YKAPUOTHUYECKON KJIeTKNY, «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
pacTUTENIbHON KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKUY.
ObopyoosaHue: CBETOBOW MUKPOCKOIIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIBbL.
OnHomeMOpaHHbIE OpPTraHOUIbI KJICTKHU:
OIIC, anmapar ['oyb1Ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOUIBI KJIETKHU:
MUTOXOHJIPUH, TJIACTU/IBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIHN IIEHTP,
LHEHTPUOJIU, PECHUUKH, KTYTUKH.
@DYHKIMU OPraHOMAOB KIIETKH.
Bxirouenwust.

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

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OpPTraHOW/IbI,
sHjpora3mMaruaeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKU, BKIIOYEHUS, AP0, AepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUsIM U

Ha MHUKpOTIpernaparax;
KJIaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomel. TpaHcriopT BeniecTs

B KJIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnauywvl u cxemsi: «CTpoeHue
YKapUOTHYECKON KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTEIbHON KIeTKN», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIETKN.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuuecKkue
pabomul:

Jlaboparopnas padora Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX U
OaxkTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpPOIIpENapaTax U UX OMUCAHHE

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

[lepedncnsaTh ¥ OMUCHLIBATH KOMIIOHCHTHI
a5pa 1 uxX pyHKINH;

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

Hroro yacoB 1o teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BellecTB. 2 OOMeH BellecTB, WM META0O0IU3M. PackpeiBaTh cosepKaHue TEPMUHOB U
[Inactnueckuit Accumunanus (TU1IacTU4ECKU 0OMEH) MOHSITUI: OOMEH BEILLECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUS (PHEPreTHUEeCKU MpeBpaIlleHUEe SHEPTUU (META0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMWJISILUS, TIIACTUYECKUIT OOMEH,
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npouecca metadbonusma. Poib 3ak0HOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHMMaHWU MeTabonu3ma. Turbl
oOMeEHa BEeIECTB: aBTOTPO(PHBIN U
rerepotrpodHsbiii. Pons hepmenToB

B OOMEHE BEIIECTB U MPEBPaLIEHUU
sHEepruu B kierke. DOTOCUHTE3.
CaertoBas 1 TeMHOBast (a3bl
¢dorocunrtesa. Peakiuu gporocunresa.
O dexTrBHOCTH HOTOCHHTESA.
3HayeHue POTOCUHTE3a IJIsl )KU3HU
Ha 3emyie. BimsiHue yciioBuil cpensl
Ha (DOTOCHUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HAUEHUE XEMOCHUHTE32
JUIS KM3HU Ha 3eMiIe.
Jemoncmpayuu:

Ilopmpempoi: K. A. Tumupsizes.
Tabauysl u cxemol. «XIJIOPOIIACTY,
«DOTOCHHTE3»

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

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

BbISBIIATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3U MKy MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPODOUIIOM U CHHTE30M
Monekyn ATO.

CpaBHMBATh UCXOJIHBIC BEIIECTRA,
KOHEUYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEAKIIMN CBETOBOM U
TEMHOBOM a3kl (OTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHUHTE3.
OneHuBaTh 3HaYeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HU Ha 3emiie

4.2

DHEpPreTuYeCcKui
oOMeH

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

PackpbiBaTh conepikaHre TEPMUHOB U
MOHATUI: SJHEPreTHUECKUIT OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CHOUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHUCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxucnenue, uim
KJIETOUHOE JibIXaHue. OKUCIUTEIbHOE
dbochopunupoBanue. DPHEKTHBHOCTh
HHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITATAHUSY,
«Metabomuszmy, « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUuii 0OMEH»

TUCCUMUJIISIUSA, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
MpeBpalleHrue YHePruu (MEeTaboI3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0cOOGEHHOCTH
MJIACTUYECKOr0 M YHEPreTUYECKOT0
oOMEeHa B KJIETKE; YCTaHaBJIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Paznmuuate TUIBl 0OMEHa BEIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTPOQHBIA.

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

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMU TITMKOJIN3a,
OpoXKeHUs, KJIETOUHOrO JbIXaHHUS;
BBISIBJISITH TPUIMHHO-CJICICTBEHHBIC
CBSI3M MEX]y TJIMKOJIM30M, KIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOITHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peakunyn MaTpu4HOroO CMHTE3A.
['enernueckas unpopmanus u JTHK.
Peanmu3anus reneTnyeckon
uH(dOpMAaIK B KIIETKE.

PackpeiBathk copepkaHne TEPMUHOB
U TIOHSATHUM: I'eH, TCHETUYECKUM KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUTIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnueckuii KOo4 M Eero CBOMCTBA.
TpaHCKpuUILIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsimus — 6rocunTes Oenka.
Otanel TpaHcianuu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OomocuHTe3e OenKa.

Jemoncmpayuu:

Ilopmpemur: H.K. KonbLoB.

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

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

pubocoMa, IIeHTpaJibHAs J0TMa,
MOJIEKYJIsipHasi OMOJIOTUsl.

OnpenensaTe CBONMCTBA TEHETHYECKOTO
Koza (TPUILJIETHOCTh, OJHO3HAUYHOCTbD,
BBIPOK/IEHHOCTb, YHUBEPCATbHOCTb,
HETEPEKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aliu
HacJIeICTBEHHON MH(OPMALIUU B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cuare3amonekyn PHK u Genka B kierke

4.4

Hexknerounsie
(hOpMBI KH3HU —
BUPYCHI

Hexnerounbie ¢OpMbI KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

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

yenoseka (BUY) — BozoyauTens CITNa.

OOpaTHast TpaHCKpUIILKS, PEBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpocTpaHeHUs! BUPYCHBIX
3a00s1eBaHui.

PackpbiBaTh coaep)kaHre TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHSI, KaIllCUJ,
OakTepuodar, BUpyc UMMyHOAehUIINTA
yenoBeka (BUY), oHKkoreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
O0COOEHHOCTH CTPOCHHUS U
KU3ZHENEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemui: J1. . VIBaHOBCKHUI.
Tabauywvl u cxemsi: «Bupycobi»,
«bakrepuodarny; «Ctpoenue u
*ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodaray.

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

OO0O0CHOBBIBaTh U COOJIOATh MEPHI
MpoPUIAKTUKN PacCIPOCTPAHEHUS
BUPYCHBIX 3200JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KUIIICYHbIC, KJICIICBOU JHIIChATUT,
BUY-undexumst)

Hroro yacoB no reme

6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WK )KU3HEHHBIN [TUKIT
kietku. Marepdaza u MuTo3.
[poreccel, mpotekaromue B HHTEpdase.
Pemuukanus — peakuysi MaTpU4HOTO
cunre3a [JHK. Ctpoenune xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMIHBIN M TaIIOMIHBIN
XPOMOCOMHBIE HAOOPBI. XPOMaTH/IBI.
[{uTonornyeckre OCHOBBI PA3MHOXKEHUSI
Y VHJVMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. JleleHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSX
MHUTO3a. BHOJIIOrMuecKnii CMBICT MUTO34.
[Iporpammupyemasi ru0eb KJIECTKH —
arnomnTo3.

PackpsiBaTh conep:kaHHEe TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIUIMKanus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONIHBIM
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajuu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchiBaTh )KM3HEHHBIN ITUKII KJIETKU;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO IUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUMBAThH CTaIMA MUTO3A.
Paznuuaths Ha MUKpoOIpenaparax
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Hemoncmpayuu:

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

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

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padota No 3.
«Habmronenue MuTo3a B KIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpernapaTax»

Y PUCYHKAaX CTaJuu MUTO3A.
PackppiBaTh OMONIOrHYECKUN CMBICIT
MHTO3a

5.2

Dopmel
Pa3MHOXEHUS
OpraHU3MOB

@DopMBbI pa3MHOXKEHUST OPTaHNU3MOB:
Oecrionoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
1 MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHuUeE,
BEreTaTHBHOE Pa3MHOKEHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYCHUE

TS CETIEKITU U,

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS
oT OecrnoJioro.

Hemoncmpayuu:

PackpsiBaTh comep:kaHlEe TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
SAUIIEKIIETKA, CIEPMATO30U/I, 3UT0Ta,
JIeJIeHUEe HaJIBOE, TOYKOBAHUE,
criopyJisinusi, pparMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemvr: «POPMBI

Pa3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOC

OIJIOJIOTBOPEHUE Y IBETKOBBIX
pacteHuiny, «JleneHnue KieTku
OakTepuny, «BeretaTuBHOE
pPa3MHOXEHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0OCOOCHHOCTH

1 3HaYeHue 0eCIoIoro U MoJ0BOTO
CIIOCO0OB Pa3MHOKCHHS.

Briaensate BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aUMOCBSI3U
MeXy opMaMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYCHHUEM.

Bragers npuémamu BEreTaTuBHOTO
Pa3sMHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIJICTKH, CIIEPMATO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

HX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiiosa. poreccsl,
MPOUCXOAAIINE HA CTAIUSIX Meio3a.
[ToBenenne XpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKI,
«Meio3y.

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

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

XapakTepu3oBaTh MEHO03 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OMKUCHIBATh ME03
[0 CTaJaWsIM; CPAaBHMBATh CTaJIMU M€Eil03a
1 MUTO3a.

Pasznuuate Ha pucyHKax CTaauu MeNo03a;
pacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a
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5.4 | Obpa3zoBanue u ["ameTorenes — nmpouecc o0pazoBaHus PackpbIBaTh conep)kaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MIOJIOBBIX KJIETOK Y KHBOTHBIX. MOHSTHUI: TaMETOreHe3, CIIEPMaTOreHe3,
KJIETOK. [TonoBble *xene3bl: CEeMEHHUKU U OOreHe3, CIIepMaTO30u ], aKpocoMa,
OmutonoTBOpEeHUE anyHuKd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJbIIA.

MOJIOBBIX KJIETOK — ramMeT (crepMaro3ou/l, | XapakTepru3oBaTh 0COOCHHOCTH
SUTIEKIIETKA) — CTIEpMATOTeHE3 raMeToreHe3a y KUBOTHBIX M €T0 CTaJlNu;
oorene3. OCOOEHHOCTH CTPOEHUS MOJIOBBIE KJIETKH KUBOTHBIX U ONKCHIBATH
SUIIEKIETOK U CTIEPMATO30MI0B. IIPOLECC UX Pa3BUTHSL.

OmonorBopenue. [laprenorenes. CpaBHHMBATh CIIEPMATOr€HE3 U OOTEHE3.
Jlemoncmpayuu: OnuceIBaTh OIMJIOJOTBOPEHUE,

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoOe | OGMOIOTHYECKOE 3HAUCHUE

pazButHe», «['amerorenes OILJIOZIOTBOPEHUS

y MIIEKOITUTAIOIINX U YETIOBEKaM

Obopyoosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKporipenaparbl «CrepMaTo30u/ibl

MJICKOIIMTAIOIIETOY, «SAMIEKIIeTKa

MJIEKOITUTAIOIIETOY.

Jlabopamopuvie u npakmuyecxkue

pabomoi:

Jlabopatopnas padota Ne 4. «3yueHue

CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpernapaTax»

5.5 | UnpuBuayansHoe NuauBuayansHoe pa3BuTue (OHTOreHes3). | PackpbiBaTh colepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIILHOE PA3BUTHE Y TIOHSTUI: OHTOT'€HE3, SMOPUOTEHE3,
OpraHU3MOB (amMOpuorenes). DTamnbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

Pa3BUTHUA Y IIO3BOHOYHBIX JKHBOTHBIX!

MopyIa, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuonanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPpsIMOe (JTMIHMHOYHOE).
Bnusinue cpeanl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pazsutue pacreHuil. OHTOreHe3
LIBETKOBOT'O PACTEHU: CTPOCHHUE CEMEHH,
CTalH Pa3BUTHSL.

Hemoncmpayuu:

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

ractpyJia, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKU: IKTOJEPMA,
Me30/1epMa, SHTO/IEpMa;
MOCTIMOPHUOHAIILHOE PA3BUTHE: TIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(ho3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3epHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIIOK,
JIBOMHOE OMJIO0TBOPEHUE.

OmnpenensaTh dTanbl SMOPHOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
npernapaTax 1 OMHUCHIBATH MPOIIECCHI,
MPOUCXO/ISIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOIBI OHTOTEHE?RA;
psIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTAIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrHMYECKOE 3HAYEHUE
pa3BUTHUS C METaMOP(H030M;
OTPHULATEIBHOE BIMSHHUE AJIKOTOJIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIBIIIA
YeJI0BEKA.

OnuceIBaTh TPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB o reme
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Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | I'enetuka — HayKa 1 [Ipeamer u 3a1a4u TEHETUKH. PackpsiBaTh conep:kaHHE TEPMUHOB U

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

Y U3MEHYMBOCTHU B CTAHOBJICHHH T€HETUKH. BKian XPOMOCOMBI, AJIJIEIbHBIC TeHBI (AJIIINN),
POCCUNCKHX U 3apYOCKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl TEHeTUKN | JIOMHUHAHTHBIN NMpU3HaK (reH),
(ruOpuI0IOTMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHYECKU). [lepeuncnsiTe U XapakTepU30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUH, MOJIEKYIISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBaHUN. | FTEHETUYECKU; IOMUHAHTHBIC U
Jemoncmpayuu: pEleCCUBHBIE TPU3HAKU PACTEHUMN U
Tlopmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKoB, ITonp30BaThbCs T€HETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3akOHOMEpPHOCTH 1 3aKOHOMEpPHOCTH HacJIeJOBaHUs PackpbiBaTh coaepikaHre TEPMUHOB

HaCJIe/I0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSATUI: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelIrBaHue, PeHOTUIIUYECKHE

Monorubpuanoe CKpeluBaHue. 3aKOH eIUHO00pa3us IPYNIbI, THOPUIOIOTUYECKUM METO,

CKpElIMBaHUE ruOpUI0B NIEPBOTO MOoKoJieHus. [IpaBuio | YucThie JIMHUM, JTOMUHUPOBAHUE T'€HOB

JAOMHWHHUPOBAHHAL. 3aKkoH PpacCICIiyICHUA
IIPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
IlonmHOE M HEMOJIHOE JAOMUHHUPOBAHUC.

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

lopmpemui: I'. Mennens.

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

Obopyoosanue:

MOJIeNU-anTuIKau «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemomxnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

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

PackpriBaTh cojiepkaHue 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIECIIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUsI, OOBICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpElIUBaHHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe cKkpemuBanue. 3aKoH
HE3aBHCHMOT0 HACJIEOBaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanmu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIUBaHUS AJIs ONpeeIeHuUs
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Topmpemuwi: I'. Menpaenb.

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

PackpeiBaths copepxaHne TEPMUHOB U
MOHSATUM: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHIT, MaTEMAaTUYECKUN pacueT
C TIOMOUIBIO0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIIUCH C MTOMOIIBIO
(heHOTUTNIMUECKUX PATUKATIOB
pacIICIUICHUs MPU3HAKOB Y MOTOMKOB
10 ()EHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUS, OOBACHIThH €ro
IIUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TrCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CuenuieHHOE HaclleIOBAaHUE TTPU3HAKOB.
Pa6ota T. Moprana mo crenjieHHoMy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIUJIEHUS T€HOB B PE3YJIbTATE
KPOCCHUHIOBEpa. XpOMOCOMHAs TEOPUs
HAaCJIEACTBEHHOCTH.

['eHeTnyecKue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

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

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padora Ne 5. «3yuenue
pe3yJabTaTOB MOHOTUOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

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

Ha3piBaTh OCHOBHBIE TTOJIOKEHHUS
XpPOMOCOMHOM TEOPUU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana no cenjaeHHOMY
HACJIEAOBAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEXI1Yy T€HaAMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HACIIEOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOWHALINN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJICHUS I'€HOB; pelIaTh FT€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIeI0BaHUE
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y Ip0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | 'eneruka momna. ['eneTuka mmomna. XpoMoCOMHOE PackpeiBaTh conepxaHrne TEPMHUHOB H
HacnenoBanue OIpeIeJICHUE MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0OM reTeporaMeTHbIE OPraHU3MBI. TOMOTaMETHBIN 10JI, TETEPOraMeTHbBIN

HacnenoBanne nmpu3HAKOB, CLEIJIEHHBIX | I1OJ, CLENJIEHHOE C MOJIOM HACJIETOBAHUE
C TOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBACHATD LIUTOJIOTUYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnuywvl u cxemvi: «I'eHEeTHKA MOJAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CLIEMIJICHHBIX
CLEIUIEHHOTO ¢ MoJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CII0JI0M. Pemarh
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIETOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3meHunBoCTh. BUbl ©U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
HenacnencrBennas HEHACJICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHUI: U3MEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MO (PUKAIMOHHON N3MEHYHBOCTH.
BapuanunonHbIi paa 1 BapualuoOHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHBIE
IIPU3HAKHU U UX HOpPMa PEaKLHH.
CpoiicTtBaMoau(pUKAITMOHHON
MU3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTbD,
Mou(pUKAIIOHHAS U3MEHYUBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKHU.
KnaccuduunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYMBOCTIY, «MoaunpuKaimoHHast
U3MEHYNBOCTH.

Jlabopamopusie u npakmuueckue
pabomul:

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

OMOJIOTHYECKHE OCOOCHHOCTH.
[IepeuuncisaTe cBOMCTBA
MOIU(PUKAIIMOHHOW N3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHbIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psifi, BAPUALITMOHHYIO
KPUBYIO, BBIUHUCIISITH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YnuBOCTh. KoMOuHaTuBHAs
M3MEHUYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTarimoHHas
V3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

Yacrora ¥ NpUYUHBI MYTAIAM.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAOB

B HACJICJCTBEHHOW N3MEHYMBOCTH
H. N. BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh U N3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemur: 1. ne ®pus, H. . BaBuios.

Tabauyel u cxemwvl: «MyTalroOHHAS

PackpbiBath copepkaHue TEPMUHOB U
MOHSTUI: HAaCIeACTBECHHAs
W3MEHYNMBOCTh, KOMOMHATUBHAS
W3MEHYUBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallAH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONANS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHUYHMBOCTH

H. 1. BaBuiioBa 1 0OBICHITHL €r0
3HAUYCHME )11 OMOJIOTHMU U CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH TPUIMHBI BOZHUKHOBECHHUS
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U3MEHYUBOCTD).
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacka
TeJa); KOMHATHBIC PACTEHUS C TIECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MYTaIui y IpO30(HIBI Ha TOTOBBIX
MUKpOIIperapaTax»

MYTalHH, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaro1ieit cpene (KOCBEHHO).
XapakTepru30BaTh BHEAIEPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eneTrka yenoBeKa

['eneruka yenoseka. Kapuorumn
YeJIoBEKa.

OCHOBHBIC METO/IbI TCHETHKH YCIIOBEKA!
FeHEaJOTUISCKUM, OJIU3HCIOBEII,
[IUTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-TEHETUYECKHUU.
CoBpeMeHHOE oMpeieIeHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto I11IP-ananu3a.
HacnencrBennsie 3a001eBaHUS
YeJIoBeKa: TeHHBIE 00JIe3HH, OOJIC3HN

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

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

C HACJIEeICTBEHHOU
IIPEIPACIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUDOBAHMUE.

[lepeuncisaiTe 0COOEHHOCTH U3yUEHUS
TE€HETHKHU YeJIOBEKAa; MPUBOIUTh
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJIOBEKa, XapaKTEPU30BaTh METOABI UX
Npo(QUIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJIUKO-TEHETHYECKOI 0
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CtBosioBbIe KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOOUIAKTUKY U JICUEHUS TEHETUYECKUX
Oone3neit. Meanko-reHeTuyecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE
MEJIUIIMHCKON MeHEeTUKHU

B [IPEJOTBPAIICHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvr u cxemst: «HacnemoBanue
pe3yc-dakropa», «I eHeTrnka rpyri
KPOBU.

Jlabopamopusie u npakmuueckue
pabomui:

[TpakTuyeckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

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

CocCTaBysATh M aHATM3UPOBATH
POZOCTIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro 4yacoB mo Teme 8
Tema 7. Cesiekunsi Opranu3dMoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak Hayka v mpolecc. PackpeiBath conepxanne TEpPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKINHU U JOMCCTHKALIHA.

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

LleHTphI MPOUCXOXKACHUS TOMAIIHUX
’KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUM: CEJIEKIUSI, COPT, OPOAA,
ITaMM, IOMECTUKALUS, WU
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOr000pa3usi ¥ MPOUCXOKICHUS
KYJBbTYPHBIX PAaCTEHUU U
KUBOTHBIX, THOpUAN3ALINS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwl: kKapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHU», «Iloposs
JIOMAIITHAX KUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSKU TIJI0JI0OB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbBIC
pacTeHUS

HasbiBaTh 1 CpaBHUBATh 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
LIUBUJIN3AILAN.

CpaBHUBATh cOpTa KYJIbTYPHBIX
pacTeHui, MOpPOaAbl JOMAITHUX
KUBOTHBIX M UX JTHKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00€eCIeueHUH TPOI0BOIHLCTBEHHOM
0e30ITaCHOCTH YeJI0BEYESCTBA

7.2

MeTtonsl 1
JTOCTUKCHUS
CEJIEKLIMU PACTECHUMN
U SKMBOTHBIX

CoBpeMEHHBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OrueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras TuHus.
CKpeluBaHue YUCTHIX JTHHUIM.
I'ereposuc, nnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBaHue —
ayropuauHr. OtnanéHHas
ruOpuan3anus U e€ycrexu.

HckycCTBEHHBI MyTareHe3 M MOIy4eHue

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

PackprpiBaTh conepxkaHne TEPMHUHOB U
MOHATUI: HICKYCCTBEHHBINH OTOOP,
MacCOBBI 0TOOp, MHINBUIYaIbHBIN
0TO0p, IKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTas JIWHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonurion16l. CpaBHUBATH (OPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBOro u
WHJIUBUTYaJILHOTO), BUBI
rubpuan3anum (OJIM3KOPOJICTBEHHON U
OTJIaJIEHHOM), CITOCOOBI MOYUYCHUS
MOJIUILJIONIOB.
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pacTEeHN, )KUBOTHBIX U
MUKPOOPTraHU3MOB.
Jemoncmpayuu:

llopmpemui: V1. B. Muuypus,

I'. . Kapneuenko, M. @. IiBaHOB.
Tabnuywvl u cxemsl: «OTAATICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. @©. UBanoBay, «lloaurmnonausy.
Obopyoosarue: MyIISKA TIIOOB U
KOPHEIUIOAO0B TUKUX (GOpM U
KyJbTYPHBIX COPTOB PAacTEHHH.
Jlabopamopuvie u npakmuueckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITUIO,
IJIEMEHHYI0 Qepmy,
COPTOMCTIBITATENbHBIA Y4ACTOK

WM TETUTMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJICKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buotexHonorus Kak oTpaciib
MPOM3BOACTBA. ['eHHAsA MHKEHEPHUS.
Otansl co3nanus pekomOuHanTHoM JIHK
U TPaHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTYpBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pacrennii. KnonnpoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOT s, KIIETOYHAs
WUHXKCHEPHUsI, T€HHAasi MUH)XKCHEPU,
KJIOHUPOBAHUE, TPAHCT€HHbIE
opranusmsbl, MO (reHeTudecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJib IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE M ATUUECKHE HpO6JI€MI)I.

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

Tabauywvt u cxemot. «OOBEKTHI
ouorexnonorumn», «Kiaerounsie
KYJbTYPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHUE W TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCJIIbCKOI'O XO03s1CTBa

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

OO6cyX1aTh PKOJIOTHYECKHUE U
TUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNUM B 00JaCTH
OonorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HaIIPaBJICHHOTO MU3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

HToro gacoB 1mo TeMe 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KVIACC

HaumeHnoBanue

No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmHoOe coaepkaHue

n/m 4acoB oOy4armmxcs

y4eOHOI0 ImpeIMeTa
Tema 1. DBOJIOIMOHHAS OHOJIOT A
1.1 | OBomronMsg U METOABI 1 [IpeanockIIKu BOBHUKHOBEHHUS PackpbiBaTh copep:kaHue€ TCPMHUHOB U

e€ u3ydeHus

ABOJIIOLIMOHHON TEOPHUU. DBOJIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
Brnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTHUU U JIPYTUX HAYK.
CBuAETENHCTBA IBOJIOLHH.
[TameoHTONMOrNYECKUE:
MOCJIE/IOBATEILHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexo/iHbIe (HOPMEL.
buoreorpadudieckue: cXo/cTBO H
paznuune (hayH uQIoOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pPYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

TIOHSTUI: YBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, puToreHeTHYECKUE PSIbL,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOIO CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTe OCHOBHBIC ATAIbl PA3BUTHS
HBOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXMMUYECKUE.

[TprBOIUTE TIPUMEPHI MTEPEXOTHBIX
¢dbopM OpraHu3MOoB, (PIIIOTCHETHIECKUX
PAIOB.

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

Jemoncmpayuu:

Topmpemuwi: K. JIlunueu, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

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

Obopydosanue: dbuoreorpaduueckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTH HMCKOIIAEMBbIX )KMBOTHBIX U
pacTeHui»; BIAXKHBIE MPENapaThl
«Pa3Butne HacekoMmoroy», «Pa3Butue
JISIT YLLK

OMOreHETHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

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

IIPY OTPAaHUYCHHOCTH PECYPCOB,
HEonpeAeIEHHas U3MEHYUBOCTD,
O0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTteTnuyeckasi TEOpHs IBOJIOINH

PackpbiBaTh copepkaHue€ TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3TJISIIbIHA BU U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

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

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

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

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

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJIEPKAHUE U
3HAYEHUE FBOTIOLMOHHON KOHUEMIINU
K. b. JITamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIbHO-9KOHOMHUYECKHE
MPEANOCHUIKA BO3HUKHOBEHUS
ABOJIFOIIMOHHOW Teopun Y. [/lapBuHa.
PackpeiBaTh coniepkanue 3BOIIOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONPEIETIEHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBoONUU (CTD) U 00BACHATH
€€ 3HauYeHue I10nOIOrUun

1.3

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

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

Tabnuysr u cxemor: «llomymsiiuny,
«MyTanroHHasi U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «JIpozoduna» (Hopma,
MyTaluu (OPMBIKPHLILEB U OKPACKHU
Tena), Mmojenb-anmmiukanus «llepexpéct
XPOMOCOMY.

PackpeiBaTh copepkaHue TEPMUHOB U
TTOHATHI : MUKPO3BOJTIOLIHS, BU]I,
KPUTEPHUH BUQ, apeaJl, O YJISIIHS,
reHo(OH I, MyTallMK, KOMOUHAITUU
TEHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buga
(Mopdomorndeckuid, pu3HOIOTUIESCKUH,
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Jlabopamopnuvie u npakmuueckue
pabomui:

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

OMOXUMUYCCKNM, TCHCTHICCKHH,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30oBaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO 110 OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | IBuKyiye CUJIbI JBrkymue cuibl (dhaktopsl)sBoitouun | PackpsiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpHUpojE. MyTallMOHHBIH MOHATUI: KOMOMHATUBHAS
(hakTOpBI) IBOITIOIIUU poLecc 1 KOMOMHATUBHAS M3MEHUYUBOCTh, MyTalliH, MYTallMOHHBIN
WU3MEHYMBOCTD. [lonmyIIIMOHHBIE BOMHBI | MPOLECC, MTONYJSIHIUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Ipeid reHos, U3O0JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbBIC
Tabauysl u cxemol: «JIBUKYILIAE CUITBI (bakTOpPHI IBOIOIUHU: MyTaIlMOHHBIN
HBOJIFOLIUNY poIecc, KOMOMHATUBHAS
M3MEHUYUBOCTb, TONYJIALMOHHBIC BOJHBI,
Ipeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJbTATOM JEHCTBUS
JBIKYIIUX CUJ (JIEMEHTAPHBIX
(hakTOpOB) ABOJIOLIMU
1.5 | EcrecTBenHbIil 0TOOD EctecTBenHBI 0TOOp — HanpaBisiomuii | PackpbiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(bakTOp PBOJIIOIUHU.
®dopMBbI €cTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBIN OTOOpP, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «KEcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBOBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
0oTOOpa (IBIKYIIHNHI, CTAOUITU3UPYIOITUH,
JU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapakTepu3oBarh 00pb0y

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJBI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
0opbbOa ¢ HEOIaronpUsATHBIMU
¢dakTOpamMu BHEIIHEW CpE/Ibl)

1.6

Pe3ynbrarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHue

[Iprcoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT 3BoJonud. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l 1 UANOATATITAITNH.
Bunu BumoobOpazoBanue.

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

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa30BaAHUE,
«IKOIOTHIECKOE BUI000pa30BAHHE.
Obopyoosanue:

Kosutekmus «lIpuMepsl 3aMTHBIX
MPUCTIOCOONIEHUN Y )KUBOTHBIXY,

PackprsiBaTh copepxaHne TEPMUHOB U
MOHSATUM: TPUCTTOCOOJIEHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias oKkpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BbIsIBIISAT 110 M300paKeHUsIM, Ha KUBBIX
U (DMKCUPOBAHHBIX Ipenaparax npuMephbl
PUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBHUSIM CpEbl
0o0uTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1[EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObBI U
MEXaHWU3MbI BUA000pa30BaHUS;
OIKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUIEKIIUSI HACEKOMBIX C Pa3IMuYHbIMU
TUTIAaMH OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomur:

JlaGoparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJBHOTO XapaKTepar»

(GbOopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLINH

MaxposBouttonus.

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

OT HEeCMeUHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavaius.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabnuyvl u cxemvi: «KApoMoph o361y,
«Mnnoananranuny, «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpOeHHE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: MaKPOAIBOJIIOLIMS, (DUIIOTEHES,
OHMOJIOTUYECKUI MPOrpecc U perpecc,
apoMopd 03, uauoaaanTaius, ooas
JiereHepanys, aJanTHBHAs paguarius.
XapakTepu3oBaTh (POPMBI IBOJTIOLIMH.
BoisiBiisiTe apoMop@o3bl U
UN0AANTAllMN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaATh OMOJIOTMYCCKHM MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANITALIMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATE B3aUMOCBSI3U MEXKITY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

Hroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KU3HHU HA 3emJie

2.1 | Uctopwus xu3Hu

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

MIPOUCX OXKIECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TIPECTABICHUS

0 3apOXKIEHUHM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMUSL.
XUMHYECKAS 3BOJIFOLHS.
AOVOreHHbI! CUHTE3 OPraHUnYECKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTANIBHOE OATBEPKICHUE
XUMUYECKOUN BOIIOLIHH.

HauanbHble 3Tanbl OMOIOrMuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3BHMKHOBEHHE MTPOTOKJIETKH.
[lepBbie KJIETKH U UX BOJIOLIUS.
DopMHPOBAHNE OCHOBHBIX PYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Topmpemui:

®. Pemm, JI. ITactep, C. Muep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHe4YHOM CHCTEMBI»,

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

PackpriBaTh conep:kaHie TEPMUHOB U
MOHSTUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OUOII0D3,
KOaIrepBaThl, MPOOUOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOIbl U3yUEHHUS
MCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuucnsiTe OCHOBHBIE ATaIIbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUAH.

W3narate conepKaHue TUIOTE3 U TEOPUI
BO3HMKHOBEHUS )KU3HU HA 3eMiie
(KpeanmoHu3Ma, CaMOIIPOU3BOJILHOTO
3apOoXkAeHUS (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumMenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBIE ATaNbl
SBOJIIOLIHU
OPraHn4eCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU 110 3paM U
nepuoiam

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

Y IpoTepo30KrcKas 3pel. [laneo3oiickas
apa U e€ MePHOJIbl: KeMOPHICKHM,
OPIOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKUM.

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

XapakTepuCcTUKa KJIUMara u
reoJIOTUYECKUX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOTO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. llosiBIECHME,
pacuBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECKast TabIuIIa;
KoJuieKIusa «DOpMbl COXPAaHHOCTH
MCKOITAEMBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomui:

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

3HaTh MOCJIEN0BATEIHbHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MPOTEPO30MCKas, MAIEO30MUCKAs,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUH, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, METTOBOM,
MMAJICOTCHOBBIM U HEOT€HOBBI,
AHTPOIIOT€HOBBIM.

XapakTepu30oBaTh OCHOBHBIE COOBITHUS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCKOn
HCTOPUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brigenuts riaBubie apoMopdo3bl
PACTEHUH U )KUBOTHBIX.

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

DKCKypcust « DBOJIOLUSI OPraHUYECKOr 0
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHbI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKoro Mupa Kak PackpeiBaTh coneprkaHne TEpPMHUHOB U
cucrema OTpa)keHHe 3BOJIIOLMHU. OCHOBHBIE IOHATUI: CUCTEMAaTHKa, UCKyCCTBEHHAsI U
OpPraHUYECKOro MUpPA CUCTEMAaTUYECKUE T'PYIIbl OPraHU3MOB. | €CTECTBEHHAs KiacCU(pUKaLus, OMHapHas

Hemoncmpayuu: HOMEHKJIaTypa, NPUHIINI
Tabauyvl u cxemovl: «CoBpeMeHHas UEPapXUYHOCTH.
CHUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHMYECKOr0 Mupa
2.4 | DBodIOIMS YeIoBeKa DBOJIIOIUSA YETIOBEKA. AHTPONOJIOTUS PackpsiBaTh conepxaHue TEPMUHOB U

(a"HTpOIIOTreHE3)

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

CucremaTrnyeckoe I0JIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

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

Obopyoosanue: CAETIKU WU
M300pakeHUs KAMEHHBIX OPYIUi

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

[lepeuuncnsaTe 3axa4nu aHTPOIOJIOTUH,
JTAIbl CTAHOBJICHUS U PA3BUTHS
IIPEACTABIECHUN O IMPOUCXOKIACHUN
YEJIOBEKa.

N3narate OCHOBHBIE I1OJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OLIEHMBATh HEHAYYHYIO MH()OPMALIHIO
O MPOUCXOKJICHUH YEJIOBEKA.

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

Bu1a HOMO sapiens, mepeyncisaTh ero
MOp(}oI0ro-aHaTOMUYECKHUE PU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u 1p.).

YcranaBauBaTh 4epPTHI CXOJICTBA U
pa3IMYHi YeJIOBEKa W JKMBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYCHUE
HAYYHBIX 3HAHUU O MPOUCXOXKICHUU
YeJIoBeKa NIl TOHUMAaHUsI MeCTa U POJIH
YeJoBeKa B MPHUPOJC

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. HaciencTBennas
U3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO111ecTBEeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMHUYECKHUX YEePT CTPOEHUS YeIOBEKa
U 4eJIOBEKOOOpa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OO0opyI0BaHUE: MYISIKH
«IIponcxoxaeHne yeaoBeKa
(MaJIEOHTOIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOr€HE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS IEATEIbHOCTD,
noJIUMOP(HU3M.

XapakTepu30oBaTh JBUKYIIHE CHUITBI
(axTophl) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIBHEIE,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIC CTaJNH OCHOBHBIE CTaJIUM U BETBU DBOJIIOIUU PackpriBaTh copepkaHue TEPMUHOB U
ABOJIOLIMY YEJIOBEKA YEJIOBEKa: aBCTPAJIONUTEKH, YemoBek MOHSITUI: aBCTPAJIONUTEK, YETOBEK

yMeJbii, YenoBeK NpsiMOXOISIITNM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
YenoBek HEaHAEPTAIBCKUM, YenoBek HeaHJiepTaJiell, KPOMaHbOHEI,
pa3yMHBIN COBPEMEHHOT'O THIIA. HEOJIMTHUYECKAsI PEBOJIIOLINS,
Haxozku mckomaemMbIX OCTaHKOB, NepBOOBITHOE UCKYCCTBO.
BpeMs CYIIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacrpocTpaHeHus, 00bEM T'OJIOBHOTO co00l OCHOBHBIE CTaJNHU IBOIOIIUU
Mo3ra, 00pa3 KU3HU, OPYIHSL. YEJIOBEKA: XPOHOJIOTHYECKUI BO3PACT,
Jemoncmpayuu: apeaJl paclipoCTpaHeHus1, 00BEM
Tabauyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MAJICOHTOJOTMYECKUX HAXOAOK MPEAKOB | OpyAus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «Ipesane
mon», «IlepBble COBPEMEHHBIE JTFOIH.
O6opynoBaHue: MYJISKU
«IIpoucxoxaenue yenoBeka» (O0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaibla, KP)OMaHbOHIIA); CJICTIKU
WJIU U300pakeHUsT KAMEHHBIX OpYIUi
MEPBOOBITHOIO YEJIOBEKA: KaMHU-
yomnmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacsl. OCHOBHBIE PackpriBaTh coneprkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PAChl: EBPOIIEOUTHAS
(eBpasuiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpUaIbHast), MOHTOJIOUAHAS
(a3uaTrcko-aMeprKaHCcKasi).

Y TIOHSTUI: pachl, PACOr€HE3, COLNAII-
JTApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepTbl mprciocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQMHCTBO
yenoBeyeckux pac. Kpurunka
COIIMAJILHOTO JApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
pacorenesa, MepeunucisiTh U NPUBOAUTD
MPUMEPHI MPUCITOCOOJICHHOCTH YeJIOBEKa
K YCJIOBUSIM CpE€Jibl, NPUMEPBI
MPUCIIOCOOUTEIBHOTO3HAUYCHUST PACOBBIX
MPU3HAKOB.

JlokasbIBaTh €MHCTBO Buaa HOMo
sapiens, HayuHyI HECOCTOSATEILHOCTh
PAcoOBBIX TEOPHUH,UJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hroro yacoB no reme

9

Tema 3. OpranusMsl U OKPYKAWIIASA cpeaa

3.1 | Dxomorusi Kak Hayka 1 DKoJorusl Kak Hayka. 3aJauuu paszensl | PackpbeiBaTh colep:kaHue TEPMUHOB U
DKOJIOTUH. IIOHATHMN: DKOJIOT s, TI0JIEBbIE
MeTozbl SKOJOrMYECKUX HCCIeI0OBaHUM. | HAOMIOIeHUS, SKCIIEPUMEHTHI,
DKOJIOrMYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Hlopmpempi: A. I'ymMO0nbAT, [TepeuuncaTey 3324 SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTb METOABI
30HBI 3EMII» DKOJIOTUYECKUX UCCIIEN0BAaHUN

3.2 | Cpenpl oOuTaHus U 1 Cpenbl oOUTaHMsI OPraHU3MOB: BoAHAs, | PackpbIBaTh copep:kaHne TEPMUHOB

HKOJIOTHUYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAs,
BHYTpHU-OpraHu3MEHHasI.
Dkonoruyeckue PaxTopsbl.
Knaccudukarus 3Koa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
AKOJIOrMYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAHUYMBAIOITUN (JIUMUTHPYIOIIIH )
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(dbakTOopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBUE 2KOIOTHYECKUX (PaKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabauyst u cxemwvi: «CpeblOOUTAHUS
OpPraHU3MOB)

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
00WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaTh
AKOJIOTHYECcKue (PaKTOPhI: A0NOTHIECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIC.
OmnuceIBaTh ACUCTBHE YKOJIOTHUECKUX
(aKkTOpOBHA OpPraHU3MBEI.
XapakTepnu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOutaHus

3.3

AOuoTHueckue
(akTopbI

AOGuoTtnueckue QakTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
dortonepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
dakTopoB. buonorndeckue puTMHbI.
Hemoncmpayuu:

Tabnuysl u cxemvl: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuuecxkue
pabomui:

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

PackpbiBaTh cofepkaHnue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboTonepuou3M, OMOJIOrMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHu3MOB.
[TpoBoauTH OHOMIOrHYECKKrEe HAOTIOICHUS
1 0pOpPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaAO0JIIOICHU I
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3.4 | buotnueckue buotuueckue daxropsl. Buabl PackpeiBath copgepxanre TEpMUHOB
(bakTopbI OMOTHYECKHUX B3aUMOJICHCTBUI: Y TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3UTU3M,
ero ¢opmel. [lapazutusm, koonepainusi, | KOHKYPEHIIHS, MyTyaln3M, CHMONO3,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHcaIN3M, HEUTPATTU3M. HEUTPAIU3M.
3HaueHre OUOTUYECKUX XapakTepu3zoBaTb OMOTUYECKHE
B3aUMOJCHCTBHAN IS CYIIECTBOBAHUSA (akTOpBl ¥ BUBI B3aMMOOTHOIICHUN
OpPraHM3MOB B MPUPOIHBIX COOOIIECTBAX. | MEXKIYy OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «Ilumesblie Henm» IPUCIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBaTh MEXITY COOOM BB
OMOTUYECKUX B3aUMO/ICHCTBUN
OpraHu3MOB
3.5 | DKonoruyeckue DKOJIOTUYECKHE XapAKTEPUCTUKN PackpeiBaTh conep:kaHue TEPMUHOB U
XapaKkTEPUCTUKHU nonyJyisinuu. OCHOBHbBICTTOKA3aTeNN ITOHATHN: TOMYJISALINSI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILIUHU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMyuka 4YuCIeHHOCTH
HOMYJISALUU U €€ Peryssiusl.
Jemoncmpayuu:

Tabruyol u cxemor: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUUU UHPY30pUHU-TY(DETBKI».
Jlabopamopuvie u npakmuyeckue
pabomui:

IJIOTHOCTb, POXK/IA€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu30BaTh OCHOBHBIEC MMOKAa3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONUCHIBATh MEXaHU3MBI
perymsiiiui YUCICHHOCTH TOMYJIAIINT
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[IpakTrueckas padora Ne 2. «Iloxcuér
IJIOTHOCTH TOIYJIAIMA Ppa3HbIX BUJOB
pacTeHui»

Hroro uacoB 1o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CUHCTEMBI

4.1 | CoobmrecTBa 1 Co00111€CTBO OpraHU3MOB — OMOIICHO3. PackpriBaTh copepkaHie TEPMUHOB U
OpPraHu3MOB CtpyKTyphl OMOLIEHO3a: BUJIOBas, MOHSTUI: OMOIIEHO3, IKOCUCTEMA,
MPOCTpPaHCTBEHHAs!, TPOpUUECKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(mumieBast). Buabl-1OMUHAHTEL. HKOJIOTHYECKasl HUIIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemonucmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «lluteBsie enn, MPOCTPAHCTBEHHYIO U TPO(HUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBI.
Obopyoosanue: MOACITb-aNITUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3b»; TepOapHil OuoIIeH03a B MO/IJICPKAHUU €r0
«PacturensHbBIE COO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTHYECKUM CMBICIT
SPYCHOCTH UJIMCTOBOM MO3aUKHU.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBECHHYIO U
TPODUUIECKYIO CTPYKTYPBI, CBS3H MEKIY
OpraHu3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbeIBaTh comepxaHue TEPMHHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoleHo3e.
DYHKITMOHATILHBIE KOMIIOHCHTBI

ITOHATHH: DKOCUCTEMA, OMOT€OIICHO3,
MPOJYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpoduueckre ypoBHH, MHUIIECBAS
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HKOCHUCTEMBI: MPOYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B DKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbIe 1IeTH U CETH.
OCHOBHBIE MTOKA3aTeN SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MUPaAMUJIBL: IPOAYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISLINS,
pa3BUTHE.

Cyxkueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenu nmuTaHusy,
«IKonoruyeckasi TupaMmuIa»

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

XapakTepru30oBaTh CBOWCTBA YIKOCUCTEMBI
(e€ crmocoOHOCTh K JIUTEIbHOMY
CaMONOJAEPKAHUI0, OTHOCUTEIILHO
3aMKHYTBII KpyTrOBOPOT BEIIECTB,
HEOOXOAMMOCTH ITOTOKA YHEPIHH ).
CpaBHUBATH MaCTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
HYKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIIUH,
MAPaAMHUJIbl YUCIIEHHOCTH U MUPAMUIbI
Oouromaccsl.

CocTaBJATh UEMU U CETH TUTAHUA.
[lepeunciiaTe CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
paszBuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOAIEPHKAHUS
PaBHOBECHS B AKOCUCTEMAX.
XapakTepu30oBaTh CYKLIECCUU, BBISBISTh
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U O3EP.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbiBaTh coniepikaHie TEPMUHOB U
TIOHSITUI: BOAHBIC YKOCHCTEMBI,
OHOreoLEeH03bl, PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOIO JIECAY,
«IKocHucTeEMa XBOMHOTO JIecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapuu U KOJJICKIIUU
pacTEHUN U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIAM OJHOTO BUIA

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

4.4 | AHTPOIIOTCHHBIC AHTpPOINOr€HHBIE YKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
3KOCUCTEMBI ATpPO3KOCHUCTEMBI. MOHATHUI: aHTPOIIOT€HHAsI YKOCUCTEMA,
Ypboskocuctemsbl. buonoruyeckoe u arpod’Kocucrema, ypooskocucTeMa,
XO035IUCTBEHHOE 3HAYCHHE OouopazHooOpasue.
arpodKOCUCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcucTeM. COXpaHEHUE | CYIIECTBOBAHUS.
OMOJIOTHYECKOTO Pa3HOOOPa3us [IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3eMiJie. HKOCHUCTEM CBOEI MECTHOCTH, OMTUCHIBATH
Jemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYpY.
Tabnuysl u cxemvl: «ATPOIICHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue: Komnekus «BpeauTenu | MPUPOIHBIX IKOCUCTEM U
BOKHEHUIIINX CEJIbCKOXO35IMCTBEHHBIX arpo’KOCUCTEM, arpOdKOCUCTEM U
KyJIbTYp» ypOo3KOCcHUCTEM
4.5 | buocdepa — VYuenne B. W. Bepnanckoro o 6uocdepe. | PackpbiBath copepkanie TEPMUHOB U
riodanpHas ['panu1lbl, COCTAB U CTPYKTYypa NOHATHI: 6uocdepa, )KMBOE BELIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. dKuBoe BEIIECTBO U €ro
¢yakuuu. OcobeHHocTH Onochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknan B. . Bepnaackoro
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IJI00ATbHON YKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuyst u cxemvi: «O0IIAS CTPYKTYpA
ounocheps», «PacnpocTpaHeHne Ku3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

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

(G YHKIIMU )KUBOTO BeliecTBa 6nocdepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HanOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GyHKIMH KUBOTO BelecTBa Ouochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YelioBeKa.

[epeuncnsate 0coO6eHHOCTH OnOChepsI
KaK r100ambHOM SKOCUCTEMBI 3eMITH

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

3oHanbHOCTH OHOCc(hepbl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYroOBOPOT BEIIECTB,
yraepozaa B ouochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJIC» yrieponaa B ouocdepe.
OOBSICHATH IPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsate u
XapaKTepu30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBatTh conepxaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTPOIIOTeHHBIC U3MCHCHUS
B Ouocdepe. ['nobanbHbIC

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

Tabauysl u cxemol: «llpumepHbie
AHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha Ipupoay», «BaxxHeNIne HCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMI1as
cocTaBisitolas ouochepbn», «PakTopbl
Jerpafanuu nousy, «llapHuKoBbI

b dexT», «DakTopsl paiOaKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpacuas
kaura P®, nzobpaxeHus oxpaHsieMbIX
BHUJIOB PACTEHHUM U )KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpaleHus
OoropazHooOpaszusl.

DopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
110 OTHOUIEHUIO K II100aJIbHbBIM U
PErMOHAIBHBIM YKOJIOTHYECKUM
npobsieMaM, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITUKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

JUISL TIPEOJIOJICHUST DKOJIOTHUECKOTO
KpHu3uca

4.8

CocyliecTBoBaHuE
IPUPOIBI U
YeJI0BEYECTBa

CocyiiecTBoBaHNE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycTounBoCcTH 6nocdepnl. OcHOBA
PaIMOHAILHOTO YIIPABICHUS
MIPUPOTHBIMHA PECYpCaMU U UX
HCToNb30BaHue. JJoCTIKEHNSI OUOJIOTHH
U OXpaHa MPUPO/IBI.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATHN: PallMOHAIILHOE
MPUPOJONOJIB30BAHNE, YCTOMYUBOE
pa3BUTHE, KOIBOIIIOLUS.
XapakTepu30BaTh PAlIMOHAIBHOE
WCIIOJIb30BAHUE TTPUPOJHBIX PECYPCOB;
OCHOBHBI€ TOJIOKEHHS KOHIETIIIUU
YCTOMYMBOIO Pa3BUTUS
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Hemoncmpayuu:
Tabnruywl u cxemwl: «buocdepa u
YEJIOBEK

NToro yacoB mo teMe 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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