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denepanpHas pabouas mporpamma 1o yaeonomy npenmery «buomorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOjacTh «EcrecTBeHHO-Hay4HBIE MpeaMeThl») (Haiee
COOTBETCTBEHHO — MIporpaMmMa o OWOJIOrMU, OMOJOTHS) BKIIOYAET MOSCHUTEIBHYIO
3aIHCKY, COAEp)KaHue OO0yUYeHUs, TUIAaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMEI 110
OHOJIOTHH, TEMATUYECKOE MIIAHUPOBAHUE.

[TosicHuTenpHAS 3aMHMCKa OTpa)kaeT OOIMHME TN W 3aJlayd U3Y4YeHHS OHMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUIO O0ydYarolIMMHUCH,
MECTO B CTPYKType Yy4eOHOro IUiaHa, a TaKXKe MOIXOIbI K OTOOpY COIepkKaHHs, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OO0yudeHUS PACKpbIBA€T COJEp)KAaTEIbHbIE JIMHUM, KOTOPHIC
MpeaIaraloTes JUisl 00sS3aTeIbHOTO M3YYEHHUsSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHETO
oO1iero oOpazoBaHusl.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOa OOYyYCHHS Ha YpPOBHE
cpenHero o0miero oOpa3oBaHus, a TAKXKE MPEIMETHBIE JOCTHKEHUSI 00ydaromierocs 3a
KaXJIbIH T0J1 00y4eHHUS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TmporpaMMbl IO OHOJIOTHH TEOPETUUYECKYIO OCHOBY JIS
OTIpEeICICHHUS] TIOIX0I0B K (DOPMHPOBAHUIO COJCPKAHUS YUEOHOTO TpeaMeTra
«buonorus» COCTaBHIJIN: KOHIIENTyalbHbIE MTOJIOKEHUS OrocC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COEepKaHUs, PE3YIbTaTOB OOYUYEHHS U TPeOOBaHUI
K YPOBHIO TIOJITOTOBKHM BBITYCKHHKOB, TOJOXKCHHsSI 00 OOIMMX IENIX W NPHUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPEHETO 00IIIero 00pa3oBaHusl B
Poccuiickoit denepaiinu, a Takke MOJOXKEHUS O cenudrke OMoJIoTuM, €€ 3HAUCHUU B
MO3HAHUU >KHUBOUW MPHUPOABI M 00ECTICUCHUH CYIIECTBOBAHHS YEJIOBEYECKOTO O0IIeCTBa.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSAM OTIPEICTICHBI OCHOBHBIE (DYHKIIMH TIPOTPaMMBI TIO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Oumosioruu Ma€T MpEACTaBICHHE O IENsaX, 00 oOIiei crpareruu
oOy4eHHMs, BOCOUTAHUSI U Pa3BUTHS OOyYarOLIUMXCs CpPEACTBAMU Y4EOHOIro IMpeaMeTra
«buonorus», omnpenenseTr 00s3aTeNbHOE MPEIMETHOE COJEPKaHHUE, €ro CTPYKTYpY,
pacripejiesieHue 1Mo pa3jeiaaM u TeMaM, peKOMEHTyEeMYI0 TTOCIeI0BaTEIbHOCTh U3YUEHUS
y4eOHOT0 MaTepHraia ¢ y4¢TOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUarOIMXCsl.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpEeIMETHBIM W  TPEAMETHBIM  pe3yibTaTaM  OOydYeHHUS
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHON IEATEIIbHOCTH/YU4eOHBIX
JEUCTBUN 00YUaIONUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHMUsI.

B nporpamme mo OGuonormm (10-11 xmaccel, 0a30BBI YpPOBEHB) peaqTnu30BaH
NPUHITUI TIPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTWH, Ojarofaps dYeMmy B HEH
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IPOCMATPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHMI, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OpHUEHTAIMil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUIN O 3J0POBOM 00pa3e KU3HU U OEpeKHBIM
OTHOILIEHHEM K OKpYXarllen npuponHou cpexpe. lloatomy Hapsagy ¢ u3ydeHUEM
OOIIEOMOIOTUYECKUX TEOPHM, a TakKe 3HAHUU O CTPOCHHM >KHBBIX CHCTEM PAa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IMPOLECCOB B IPOrpaMMme Mo
OMOJIOTUN YJIEJICHO BHUMAHUE MCIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUU B MOBCEIHEBHOMN
KU3HU 7151 pEIICHUs IPUKIIATHBIX 3a/1a4, B TOM YKCIIe: MPOPUIAKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN 4YEJIOBEKa, MEIUKO-TeHETUYECKOT0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTHYECKH 11€J1eCO00Pa3HOro MOBEACHUS B OKPY Kalolllel MpUPOIHON cpefie, aHaIn3a
BJIMSIHUSL XO3AUCTBEHHOM [ESTENIBHOCTH 4YEJNOBEKAa Ha COCTOSHUE TMPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHHMAaHHUS K MPUKIATHON HANpaBICHHOCTH
yduebHoro mnpeamera «buOOTHS» NPOAUKTOBAHO HEOOXOAMMOCTBIO 00€CIeUeHMs
YCIIOBUH JUIsI PEIICHUS OJHON W3 aKTyalbHBIX 3a]ad IIKOJHHOTO OHMOJIOTHYECKOTO
oOpa3oBaHMsl, KOTOpasi Ipeanojaraer (popMupoBaHUE y OOyyarolmuXcs CIOCOOHOCTH
aIalTUPOBATHCA K N3MEHEHUAM JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS. OPUEHTUPOM ISl COCTAaBJICHUS PabOunxX
porpamMm, aBTOPbI KOTOPHIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YYCHUS U CTPYKTYpHI y4eOHOTO MaTepuaia, CBO€ BUICHHE MyTed (HOpMHUPOBAHUS Yy
oOyuaromuxcs 10—11 knaccoB mpeaMeTHBIX 3HaHHWM, YMEHMH U CHOCOOOB YyuyeOHOM
JESITEIbHOCTH, a TaKXKe METOJUYECKHX peIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHUA
cpeacTBamMu y4eOHoro npeameta «buomorus.

buonorus Ha ypoBHE cpeiHero o01ero oopa3oBaHusi 3aHUMaeT BaxkHoe Mecto. OH
obecnieunBaeT (GoOpMUpPOBaHUE y OOYyYAIOIIUXCS TMPEICTABJICHUN O HayYHOW KapTHHE
MUpa, pacHIMpseT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEIHHBIX MPU3HAKAX
— YpPOBHEBOW OpraHU3allMd M HBOJIOIMU, CO3MAET YCIOBUS NS TO3HAHHUA 3aKOHOB
KUBOW MPUPObl, hopMupoBaHUs HYHKIIMOHATHFHONW TPAMOTHOCTH, HABBIKOB 3/J0POBOTO
u 0e3omacHOro oopasa >KM3HHU, SKOJIOTHYECKOT0 MBIIUIEHHUS, [IECHHOCTHOI'O OTHOIICHHUS K
YKWBOW MPUPOJE U YEIIOBEKY.

Bonbioe 3HaueHwe OMOJOTHS UMEET TaKKe JIs PEHICHUS BOCHUTATEIBHBIX M
pPa3BUBAIOIIMX 3a/lady CPEJAHEro 00IIero oOpa3oBaHUs, COIUATN3ANUA O0YUYarOIIUXCS.
Nzydenne Ouonornu obecrneuynBaeT yCIOBUS sl (POPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, ACTETHYECKOW KYJIBTYPHI,
CHOCOOCTBYET HMHTETPAlMK OMOJOTHYECKHX 3HAHUW C TPEICTABICHUSAMH W3 JIPYTHX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (Pu3uUKH, XuMuu u reorpaduu. HazBanubie
MOJIO’KEHUS O MpeAHa3HAYeHUH Y4eOHOro npeameTa «buosorus» cocTaBiIIv OCHOBY IS
ONpENeNeHNs] TOAXOJOB K OTOOPY U CTPYKTYPHPOBAaHHIO €ro  COACpIKaHHUS,
IPEJICTaBICHHOI0 B IPOrpaMMe M0 OMOIOTHH.

Ot6op conepxkanus yuyeOHOTO Tmipeamera «buosorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIMI KyJIbTYPOCOOOPAa3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPBIM
oOyuJaroluecs: JOKHBl OCBOWTH 3HAHUS W yMEHHS, 3HAYUMbIE IS (POpMHUpOBAHUS
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o0IIel KynbTyphl, OMPECTSIONINE aJCKBaTHOE TOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
NPUPOJIHON Cpele, BOCTPEOOBAHHBbIE B TIOBCEIHEBHOM JKM3HU M MNPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUWA 3aHUMAOT 3JIEMEHTHI
CoNepKaHMs, KOTOpBIE CIy)KaT OCHOBOW MJisi (OPMHUPOBAHUS TMPEICTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa M IEHHOCTHBIX OPHEHTAIUAX
JUYHOCTH, CIOCOOCTBYIONIUX TYMaHU3AINHA ONOJIOTHIECKOTO 00pa30BaHU.

CTpyKTypupOBaHWE  COAEpXKaHUS  ydeOHOTO  MaTepwajlia B Iporpamme
mo OWOJIOTMH OCYIIECTBIEHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIMYUTETHLHBIX OCOOCHHOCTSAX JKUBOW MPHUPOJIBI, O €€ ypPOBHEBOW OpPTaHHW3aIlld U
IBOJIIOIUU. B COOTBETCTBHHM ¢ ATUM B CTPYKType ydeOHOro mpeamera «buomorus
BBIJICJICHBI CJIEAYIOIINE COJAEpKaTelibHble JIMHUM: «buonorus kak Hayka. MeToabl
HayyHOro Tmo3HaHus», «KieTka kak Ouonoruueckas cucremay, «OpraHu3M Kak
ouosiormyeckas cucteMa», «Cucrema U MHOrooOpasve OpPraHMYEeCKOTO MHUPay,
«IBOJIIOLMS )KUBOU IPUPOBD, « IKOCUCTEMBI U MPUCYILE UM 3aKOHOMEPHOCTI.

[enb uzydyenus: yaeoHoro npeameta «buonorus» Ha 6a30BOM YPOBHE — OBJIaJICHUE
OoOy4YaloImMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3aliy >KUBBIX
CUCTEM pa3HOr0 paHra U NPUOOpPETeHHE YMEHHUM HCHOJIb30BaTh 3TU 3HAHUS JJIS
TPAMOTHBIX IEUCTBUM B OTHOIICHUH OOBHEKTOB KUBOW MPUPOILI M PEIICHUS Pa3IMIHBIX
YKU3HEHHBIX MPOOIeM.

JoctwxxkeHne  uenu — u3ydyeHuss — yyeOHoro — mpeamera  «buomorus» Ha
0a30BOM ypOBHE 00€CIIEUUBACTCA PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE 00YyYaIOUUMHUCS CUCTEMbI 3HAHUW O OMOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBUiaX, CIyXallluX OCHOBOM JJis
dbopMHpoBaHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METO/Jax
HAy4YHOTO MO3HAHUS, CTPOCHHH, MHOTO0OPa3HH U 0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBIJAIONIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBanne |y  oOydYaromuxcsi — TO3HABATENbHBIX,  HHTEIUICKTYaJIbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHaln3a JaHHBIX O Iy TSIX Pa3BUTHS B OUOIOTHU
HAyYHBIX B3IJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aIliy;

CTaHOBJICHHE y OOYYaIOIIMXCS OOMIeH KyJIbTypbl, (GYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OIECHUBATH SIBJICHUS OKPYXKAIOIIEro MHUpa KUBOU
MPUPObI HA OCHOBAHUH 3HAHUHN U OTBITA, MOJYUYECHHBIX MPU U3YYCHUH OUOJIOTHH;

dbopMmupoBaHre y  OOy4aroOmUXCs yMEHUW  WJUTIOCTPUPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKOM JCATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

BOCITUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOM
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEH, COOTIOIEHUSI STUYECKUX HOPM
MIPU MIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;
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NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUM W YMEHMH B MOBCEIHEBHOM XU3HU JJIS
OLIEHKH IOCJIEJICTBUIl CBOEH MAESATENBHOCTH IO OTHOLIEHUIO K OKpYXarolleW cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHME U COOMIOEHHE Mep NPOPUITAKTHKU
3a00JIeBaHUI.

B cucreme cpenHero oOmero oOpasoBanus «buosorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBJIIETCSA O0SI3aTEJIbHBIM yUE€OHBIM IIPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHoi obnacTu « EcTecTBeHHO-HAYYHbBIE TPEIMETHD).

OO1iee ynCiIO 4acoB, PEKOMEHIOBAaHHBIX AJI U3yyeHHUs OMojoruu — 68 yacos: B
10 xmacce — 34 gaca (1 gyac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).
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COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

buonoruss kak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMH €CTECTBEHHBIMU Haykamu, ¢uiiocodurei, STUKOHN, SCTEeTUKON U mpaBoM. Poib
owosiorun B (OPMHUPOBAHUM COBPEMEHHON HaydyHOW KapTwHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoapl TO3HAHUSL KUBOM MNpUPOAbI (HAOJIOAEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccudukalys, MoJeIUNpPOBaHNEe, CTATUCTHYECKAst 00pabOoTKa JaHHBIX ).

Hemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /x. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TIO3HAHUS )KUBOW TIPUPOJIBI.

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padorta Ne 1. «/cnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTEMBbI H MX OPraHU3aIHUA

KuBbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTiauuue
JKMBBIX CUCTEM OT HEOPTAaHUYECKOMN MPUPOIBI.

CgoiicTBa OmocucTeM W HX pa3zHooOpasue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

Jemoncmpayuu:

Tabauyvt u cxemovl: «OCHOBHBIE PU3HAKH KU3HNY», « Y POBHU OPTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyodosanue: Mmoaenb moJiekyibl JJHK.

Tema 3. XumMnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAYECKHM COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/ia 1 MUHEpaNbHBIE BEIECTBA.

OyHKIMY BOJABI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [loanepxkaHue oCMOTHYECKOTO
Oananca.

benku. CoctaB M crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHUCIOTBL. AMHMHOKUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbl O€ITKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bronornueckue GpyHKIUN OCIIKOB.

depMmeHTH — Oumosornmueckue kartanmm3aTopbl. CTpoeHue ¢epMmMeHTa: aKTHUBHBIN
HEHTp, cyocTpatHasa crneuu@uunocts. Kodepmentsl. Butamunbl. Otinuuns ¢GepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aToOpPOB.
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VYrneBoabl: MOHOcaxapuibl (IJIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, J1aKkT03a) U moyMcaxapuabl (Kpaxmain, IIIMKOTeH, IeJIT0J103a). buonorndeckue
(GYHKIIUH YTIIEBOOB.

Jlunuzel: Tpuraunepusl, Gochonunuapl, crepousl. ['uapodunbHO-TUIPODHOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu aunugoB. CpaBHEHUE YTIJIEBOAOB, OCIKOB H
JIMITAJIOB KaK UICTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotel: JIHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIINH.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECUCTBUS UIEN
¥ (HaKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUESHHS KIIETKH.

Knerka kak uenoctHast »uBas cucrema. OOmIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapyxHass MeMOpana, Monekyiabl JIHK kak renetnueckuii anmapar, cucTeMa CHUHTE3a
oenka.

Tunel KIETOK: dyKapuoTHuecKass MW mpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS
npokapuotuyeckon kinetku. Knerounas crenka 6aktepuil. CTpoeHne 3yKapuOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBl KIE€TOK — KJIETOYHAsA CTEHKA, IJIMKOKAIMKC, UX
¢ynkiun. Ilnasmarnyeckas MmemOpaHa, e€ cBoicTBa W (pyHkumu. L{uTomnaszma u eé
opranouapl. OnHoMemOpanHbie opraHounbl kietku: OJIIC, ammapatr [onbmxu,
JM30COMBI.  lloslyaBTOHOMHBIE  OpPraHOMABl KIETKM: MHUTOXOHAPWUM, IUIACTHUJBL.
[Ipoucxoxnenne MUTOXOHAPUI U mactu. Buasl miactua. HememOpaHHbIe OpraHOUAbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LUEHTPUOJIM, PECHUYKH, XKTYTUKH. DYHKIMU
OpPraHOMIO0B KJIETKU. BKiroueHus.

SAnpo — perynartopHbld HeHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapHoILIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Jluacpammer: «PacnpeneneHue XUMUYECKUX SJIEMEHTOB B HEKHUBOU TPUPOACH,
«Pacrnipenenenne XuMUYECKHUX DJIEMEHTOB B JKUBOU MPUPOJIE».

Tabnuyvr u cxemwr: «llepmongmueckass TabMUIIa XUMHYECKHX DJIEMCHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoerne monekynst ATOy,
«CTpoeHue 3yKapuoOTHYECKOW KIETKW», «CTpOEHHE >KMBOTHON KIeTKn», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpOoeHHE MNPOKAPUOTHUYECKON KieTku», «CTpoeHue sapa
KJIETKN», « YTIEBOIBDY, «JIMIIMIBI.

Obopyoosanue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHWE JJisi MPOBEICHUS
HaOTIOICHUH, HW3MEPEHUH, OKCIICPHUMEHTOB, MHUKpOIIpEnapaTbl  PacTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.
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Jlabopamopnvie u npakmuueckue padbomul:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

Jlaboparopnas padota Ne 2. «3yyeHue cTpoeHHs KIETOK PACTCHH, ’KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OIKUCAHUEY.

Tema 4. ) KusHeneATeIbHOCTh KJIETKHU

OOMeH BemiecTB, WIM MeTaboau3M. AccuMWIIUs (TJIaCTUYECKU  OOMEH)
U JTUCCUMWIALNS (PHEpreTHYecKuid OOMEH) — JBE CTOPOHBI €IWHOTO TIpolecca
Metabonmu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB M JDHEPTUM B TOHUMAaHUHU
MeTa0oIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbid. Pons ¢epmeHTOB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIOBUM cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMIEHUSI €r0 MPOAYKTUBHOCTHU Y
KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYIolue OaKkTepuu. 3HAUCHUE XEMOCUHTE3a JJIs KU3HU
Ha 3emJe.

OHepreTuueckuii oOMEH B KIeTKe. PacrieruieHne BeEIIeCTB, BbIIEJICHUE
U aKKyMYJIMPOBaHHE PHEPTUU B KIIETKE. JTallbl SHEPreThueckoro oomena. ['mukomms.
bpoxenne u ero Buabl. KuCIOpOAHOE OKHUCIEHUE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTudecko uHpopmanuu B KJIETKe. [eHeTWYeckuii KOJ ¢ €ero CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmms — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuHTese Oemnka.

Hexnerounsie (opmbl xu3Hu — Bupychl. Wctopust otkpeitus Bupycos (.U.
NBanoBckwuit). OCOOCGHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIJIa BUPYCOB. bakTeprodarmu.
bosie3Hn pacTeHuii, >KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBbIE BUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHas TpaHCKpUTITIHUSA,
peBepTaza u unTerpasa. [Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanoBckuii, K.A. Tumupszes.

Tabnuyvr u cxemvl: «Tunsl mmTaHms», «Metadomm3m», «MHUTOXOHAPHUSY,
«JHepreTuueckuii  oOMeH», «Xjoportact»y, «®Porocunresy, «Crpoenme JIHK»,
«Ctpoenre u (yHKIIMOHMpOBaHUE TeHa», «CuHTEe3 Oenka», «['eHEeTHYeCKUd KOI»,
«Bupyco», «baktepuodarm», «Crpoenue u xku3HeHHbIM 1ukia Bupyca CIIW]/la,
oakTepuodaray, «Permukarms JTHK.

Obopyodosanue: wmonemu-antumkarmu — «Yasoeane JIHK w  Tpanckpuriumsy,
«buocunres 0enka», «CTpoeHue KIeTKu», Mojaenb cTpykTypsl JJHK.
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Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbIi UKL, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatonme B uHTepdaze. Permkanus — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOMIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluToNOrHMYEcKre OCHOBBI PA3MHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Cragun murtosa. [Iponeccel, mpoucxonsume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYeCKuil CMBICI MUTO3a.

[IporpamMmmupyemas ru0enb KIETKUA — aromTo3.

@opMbI pa3MHOXEHUS OPraHU3MOB: O€clojoe W IMojoBoe. Buasl Oecmnosoro
pPa3MHOXEHUS: JIEJICHHE HaJABOE, IIOYKOBAaHHUE OJHO- M  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXeHUE. VCKycCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TosioBOE pazMHOKEHHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, NpoUCXOAAIIME HA CTagUSIX MEHo3a.
[ToBenenue xpomocom B Meno3e. Kpoccunrosep. buosornueckuii CMbICH U 3HAYECHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK Yy JKMBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKU U SsuYHUKUA. OOpa3oBaHHE U PA3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SMIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
ANIEKIETOK U criepMaro30ua0B. Omnonorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisanus, opraHoreHes. IloctamOpuonansHOe pasButHE. THUIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHUS: TIPSIMOE, HENPsAMOe (TUYuHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacreHnii. OHTOreHE3 IBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemvi: «DOpMBI pPa3MHOXKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PAaCTCHUN», « BereraTuBHOE pa3MHOKEHUE PACTEHUINY,
«Jlenenue kieTku 6akTepuiny, « CTpoeHUE MOJIOBBIX KIETOK», «CTpOCHHUE XPOMOCOMBDY,
«Knerounsii mukny, «Pemnukanus [JHK», «Muto3y, «Meios», «IIpsimoe n Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKONUTAIOINX M YeloBeKka», «OCHOBHBIE CTaIuH
OHTOT€HE3a».

Obopyoosanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepMaTo30ubl
MJICKOTIUTAIOWIETO», <« SlilekneTka MiekonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-aniuinkamnus «Jlenenue knerkm», monaens [IHK,
MoIeNTb MeTa(azHOl XPOMOCOMBI.
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Jlabopamopuvie u npakmuyueckue pabomut:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOIIpErapaTaxy.

JlabopaTtopHuast pa6ota Ne 4. «/3ydeHue CTpOCHHsI TOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOTIperapaTax.

Tema 6. HaciiencTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3Butvs reHeTuku. Ponb nuromoruu
1 SMOPHOJIOTMH B CTAHOBJICHUM FeHETUKU. BKiiag poccuiickux u 3apyOexHbIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHEeTUKH (TMOpUI0JIOTMYECKHUM, HUTOT€HETUYECKU,
MOJIEKYJISIpHO-TeHeTHUECKUi). (OCHOBHBIE TEHETHUECKHME TMOHATHS. [ eHeThdeckas
CUMBOJIMKA, UCITOJIb3yEMAs B CXEMAX CKpPELIMBaHUMN.

3aKOHOMEpPHOCTH HACJIEIOBaHUSl TMPU3HAKOB, YyCTaHOBIEHHble [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TommHOE M HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJEeIOBaHUS IPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JAUTUOPUIAHOTO  CKpEUIMBaHUA.  AHaJIU3UPYIOIIee
CKpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUSA U1l OMPEACICHUS
re€HOTHUIIa OCOOHU.

CuersieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyieHne CuerieHus: FTEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUS HACIIEICTBEHHOCTH. | €HETUUECKHE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue moia. AYyTOCOMbI W TOJOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE ¥ reTeporaMeTHbIE Opranu3mMsl. HaciienoBanue npu3HaKkos,
CUETUICHHBIX C TTOJIOM.

N3menunBOCTh. BUaBl N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poiib
Cpellbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTUKA MOAN(PUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psSA W BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KoJnuecTBEeHHbIE M KaU€CTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBONCTBA
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKasl, W3MEHYMBOCThb. KomOuHaTUBHAs
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIeCC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanuonHass u3MeH4YMBOCTh. Kiaccudukainus myTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora U mpuuuHBl MyTanui. MyTtareHHele  (GakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HacCaeACTBeHHOU n3meHunBocTr H.M. BaBuiiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETHKU YEJIOBEKA!
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJIIPHO-
F€HETUYECKU . CoBpemMeHHoe OTpeACIICHUE T€HOTHUMA! MOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ mnomompblo [II[P-ananu3a.
HacnencrBennsle 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICICTBEHHOM
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IPEIPacIOoNOKEHHOCThIO, XPOMOCOMHbIE Oosie3Hn. ComaTHuecKue U TeHEPaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKU. [IpuHIuNBI 310poBOro odpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oose3Heil. Meauko-reHeTHIeckoe
KOHCYJIbTHPOBaHWE. 3HAYEHNE MEJUIMHCKON T€HETHUKN B NPEIOTBPAIICHUH U JECYEHUN
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ge ®puz, C.C. Yerepukos, H.B.
Tumodeen-Pecorckuii, H.I1. Bapuios.

Tabauyvr u cxemvl: «MOHOTHOPHUIHOE CKPEUIMBAHME M €Tr0 IUTOTCHETUYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JurnOpuaHoe ckpemuBaHuey, «lluronoruueckue OCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Menos», «B3anMoneCTBUE AJUICIBHBIX TE€HOB», «l eHeTndeckue
KapThl PACTEHHM, >XUBOTHBIX W 4YeJOBEKa», «l'eHernka mnosa», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLIETUIEHHOTO C MOJ0oM», «KapHuOTHUIIbI YeJIOBEKa U KMBOTHBIX», « Bubl
u3MeHYuBoCTH», «MonudukanmonHas u3MeHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalimoHHasi U3MEHUYHUBOCTHY.

Obopyoosanue:  MoJenU-amiUIMKaMM  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHHMpoBaHue»,  «luruOpuanoe  ckpemmBanue»,  «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopnvie u npakmuyueckue padbomul:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3ysnbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPEnapaTaxy.

Jlaboparoprnas pabGota Ne 6. «M3yuenune MoauMUKAIMOHHONW W3MEHYHBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOY.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOTIperapaTax.

[Tpaktraeckas pabota Ne 2. «CocTaBieHre 1 aHAIHU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekups Kak HayKa U IPOLECC. 3apOKACHUE CENEKINU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa 0 meHTpax MPOUCXOKACHUS U MHOTOOOpa3us KyJbTYpPHBIX PacTCHHM.
L{eHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CEJIeKUMU. MaccoBbIi M HMHIMBUIYaIbHBIA OTOOPHI B
CEJEKIIMM pACTeHUM W KUBOTHBIX. OueHka J3Kcrepbepa. biIM3KopoACTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucras nunua. CkpenmBaHue YUCThIX JTUHUM. ['eTeposuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTaanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrxkeHns CeNeKINNA PAaCTEHUH, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

broTexXHOJIOTHS KaK O0Tpaciib MPOU3BOACTBA. [ eHHAast MHXKEHepHs. DTalbl CO3JaHUs
pekomOuHanTHot JIHK u TpaHcrennbix opraHu3MoB. KieTouHas WHXKEHEpHs.
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Kierounble KynbTypbel. MHUKpPOKIOHAJIBbHOE pa3MHOXKEHUE pacTeHui. KimoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB.  OKOJIOTHYECKHE U
strueckue mpodieMbl. [MO — reneTndecku MOAU(PHUITMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypun, I'./]. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «LIeHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuit», «Ilopoapl MOMAmIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padotel akagemuka M.®. MiBanoBay, «Ilomurmionusy,
«O0bekThl  OuoTexHojorum»,  «KierouHele  KyJAbTypbl W KJIOHHUPOBAHHEY,
«KoHCTpynpoBaHue 1 NepeHoC reHOB, XPOMOCOM.

Obopyoosanue: MyJIsKH IUVIOJOB U KOPHEIUIONOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035CTBEHHBIE PACTEHUSD.

Jlabopamopnsie u npakmuueckue padoomoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTHKEHUS CENEKIMHU PACTEHUI U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENBHBIA YYaCTOK,
B TEIUIMYHOE XO35HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosonIHOHHAS OHOJIOTHUSA

[IpennochuIKM BOSHUKHOBEHUS BOJIOIMOHHON TEOPUU. DBOIIOLNOHHAS TEOPUS U
e€ MecTo B Omosioruu. BiausiHue 3BOTIOLIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CeugerenscTBa  3BOJIOUMM.  [lameoHTONmormyeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHMCH, TMEPEXOJIHbIE  (OPMBI.
buoreorpadguueckue: cxoncTBo U paznnuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB Ppa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIBHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeH y BCex
OpPraHu3MOB.

OBomonnonHas teopust U. lapsuna. [Ipeanockuiky BO3SHUKHOBEHUSI JapBUHU3MA.
JIBrKyIMe CHIIBI 3BOJIIOIUMU BUJIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MpPU
OTPaHUYEHHOCTH pecypcos, HEOIpeIeIEHHAS M3MEHYUBOCTb, 6opnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Botounn (CTI) U €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBodronus. [Tomynsiuus kak eIMHULA BUIa U BOJIIOLIUH.

JBvkymue cuitbl (PaxToOpbl) SBOTIONMY BUIOB B IPUPOIe. MyTarlmoHHBIN TTPOIIece
¥ KOMOMHATUBHASA U3MEHYUBOCTH. [lomysiiimonnbie BOIHBI U ipeiid reHoB. M3omsnus u
MUTpALUSL.

EctectBennslit 0TOOp — HampaBstonuil akTop 3BooUnd. POPMBI €CTECTBEHHOTO
otOopa.
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[Ipucroco6neHHOCT,  OPraHU3MOB  KaK  pe3yiapTar  3BoOJOIUH.  [Ipumepsr
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TALUH.

Bun u BunooGpazosanue. Kputepun Buga. OcHoBHBIE (HOpPMBI BUAOOOpA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomtorusi.  dopmel  3BomronMM:  (UIETHYECKAs,  JAUBEPIrEeHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HeCNEUMAIM3UPOBaHHBIX MpeakoB. IIporpeccupytronias
crnenuanu3anusa. AJanTUBHAsA paguarius.

Jemoncmpayuu:

llopmpemui: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabauywvl u cxemwvl: «Pa3BUTHE OPraHUYECKOrO MUpA Ha 3emiiey, «3apoJIbIiiu
MMO3BOHOYHBIX JKUBOTHBIX», «ApXEONTEpPUKC», «DopMbl OOPHOBI 3a CYIlIECTBOBAHHUEY,
«EctectBeHHbBIN 0TOOPY», «MHOrooOpa3ue cCopToB pacTteHuit», «MHorooOpasue mopos
KUBOTHBIX», «llomymsiimm», «MyTauMOHHAsT W3MEHYMBOCTBY, «ApPOMOP(O3bD»,
«anoanantamuny», «O0mas aereHepamus», «JIBuwxyime cuibl 3Bomonun», «Kapra-
cxema wmapmpyrta nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobeHHOCTh OpPraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOE BUI000pA30BAHUEY.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HAMNpaBICHUS HBOMIONUUY», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHUi», Moenb anmmkanus «llepekpéct Xxpomocom», BIIaKHbIE
npenapatel  «Pa3Butne Hacekomoroy», «Pa3BuTue JATyLIKW», MHKpoOIpenapar
«/Ipozoduna» (Hopma, MyTaruu GOpMbI KPBLIILEB U OKPACKH TENA).

Jlabopamopnsie u npakmuueckue pabomoi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGOJIOTHYECKOMY
KPUTEPUION.

JlabopaTopuass pabora Ne 2. «OmucaHue NPHUCIIOCOOJIEHHOCTH OpTraHW3Ma U
€€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HH Ha 3emuie

JloHayyHbIE TIPEICTABICHHUS O 3apOXKACHUM >KU3HU. HayuHble ruUnoressl
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: a0MOTeHe3 M MaHCIepPMUs. XUMUYECKast SBOJIOIIHSL.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAaHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOM H2BOMIONMHA. HadanmbHble JTambl  OHOJIOTMYECKOM
sBomonuu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE NPOTOKIETKU. [lepBbie kieTkm W ux 3Bomonua. PopMupoBaHHUE
OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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Pa3Butne xn3Hu Ha 3emie mo spam u nepuoaaMm. Karapxeil. Apxelckas u
npoTepo3oiickas 3pel. [laneo3oiickas spa U €€ nepuoapl: KEeMOPUNUCKUHN, OPJOBUKCKHM,
CUIIypHUUCKNN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30KcKkas 3pa u €€ MepUuobl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo3o1ckas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX MporeccoB. (OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHUpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYTI JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue 3BoJouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DOBOJIIOLIMS 4YeNOBEKa. AHTpPOMNOJOruMsd Kak Hayka. Pa3BuTHe mpeacTaBieHUH O
IIPOUCXO0XKJIEHUN 4esoBeKa. MeToabl n3ydeHus: antpornoreHe3a. CXoACTBa U pa3Inyus
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, WM3TOTOBJIEHUE OPYAUM Tpyla,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHast (eBpasuiickasi),
HErpOo-aBCTpaAJIOUIHAS (PKBATOpHUAJbHAs), MOHTOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENCH YEIOBEYECKUX pPac K  YCIOBHUSAM
cymectBoBanus. EnuncTBO yenoBeyeckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [lactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMBI», «Pa3Butne
opraHpueckoro  mupa»,  «PacturenbHas ~— kietka»,  «OKMBOTHas  KJETKay,
«IIpokapuoTuueckas kierka», «CoOBpeMEHHas CHUCTEMa OpPraHU4eCKOro MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUSI YEJIOBEKA U YETOBEKOOOPA3HBIX 00E3bIH,
«OCHOBHBIE MECTA MATICOHTOJOTMYECKUX HAXOJOK IMPEJKOB COBPEMEHHOTO YEJIOBEKAY,
«/peBHenmme mogu», «lpeBHue mrogm», «llepBele  COBpEeMEHHBIE  THOOW»,
«YenoBevyeckue pacbh».

Obopyoosanue: mynsaxu «llpoucxoxnenue yenoBeka» (OIOCTbI aBCTPAJIONMUTEKA,
NUTEKAHTPONA, HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM M300paKeHUs KaMEHHBIX
opyauii  TepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIEphl,  pyoOwia,  ckpebna),
reOXpOHOJIOTHYeCcKass Talnauna, KoJulekiuus «@POopMbl COXPAaHHOCTH HCKOIMAEMBIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvle u npakmuyueckue papomui:
[Tpaktrueckass padora Ne 1. «M3ydeHume HCKOMAEMBIX OCTATKOB pAcCTEHUH M
YKUBOTHBIX B KOJUICKITUSX).
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DKCKypcust « IBOIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeAYECKUM My3eit).

Tema 3. Opranu3mbl 4 OKpY:Kal0las cpeaa

OKOJIOTHsI KAaK HaykKa. 3aJadd M pasleibl 3KOJIOTMM. MeETonbl 5KOJOTMYECKHUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYyLIHas, [OYBEHHas,
BHYTPHUOPTraHU3MEHHAs!.

Okonoruueckue  ¢akropel. Knaccudukanuss — sxosorndeckux — (pakTOpOB:
abuoTnueckne, OMOTUYECKUE U aHTPOTIOTeHHBIE. JleiicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha
OpPTaHU3MBI.

AbGuotnyeckue (QaxKTOphl: CBET, TeMIepaTypa, BIAXHOCTh. DoTOmepuoAn3M.
[TpucniocoOnennst OpraHu3MoB K AEUCTBUIO aduoTHUecKuxX (pakTopoB. buonoruueckue
PUTMBL.

buotnueckue dakropsl. Bumbpl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMOMO3 W ero Qopmel. IlapasuTusMm, Kkoomepamusi, MYTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpPaIU3M.
3HaueHHEe OMOTHYECKMX B3aUMOJEWCTBUI JUIsl  CYIIECTBOBAaHUS  OPTraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKU NOMyIssuuu. OCHOBHBIE MTOKA3aTENN MOIYJISLUH:
YUCIJIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanud. nHamuka
YUCIJIEHHOCTH TOITYJISIUNN U €€ PEryJIAus.

Hemoncmpayuu:

TIopmpemeoi: A. I'ym6onpar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvr: xapta «llpupoansie 30HBl 3emim», «Cpeasl oOWUTaHUA
opranusmoBy», «®Portonepuoausm», «llomynsunm», «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMYJSIUU HHAY30puu-Ty penbkuy, «IlurieBsie memm.

Jlabopamopnsie u npakmuueckue padoomoi:

JlaGoparopras pabota Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEeHUI
13 pa3HbIX MECT OOUTAHUS.

Jlabopatopnasi padora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHUE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUI Pa3HBIX BHJIOB
pACTEHUIN.

Tema 4. CoolOmiecTBa ¥ 3K0JI0rH4eCKHE CHCTEMbI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (dkocructemsl). [lonsTue 00 3xocucTeMe U OUOTeOIIeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: NMPOIYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoTt BemiecTB v MOTOK YHEPTUH B IKocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU
skocucteMsbl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTeNIM HIKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. OKOJOTUYECKUE TMUPAMUJBL: MPOAYKLUHH, YHCICHHOCTH, OHMOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYHBOCTD, CAaMOPETYJIsIus, pazButue. CyKieccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMa XBOMHOTO
VI IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOTIOTeHHbIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOoskocuCcTEMBI.
buonornueckoe n Xx031iCTBEHHOE 3HAYCHUE arPO3KOCUCTEM H YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycTolunBocTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B.W. Beprnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6nochepsi.
Kusoe BemectBo u ero (Qynkiuu. OcobeHHocTH Ouocdepbl Kak T100anbHON
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTs! BeriecTB 1 OHOre€0XUMHUYECKHE IIUKIIBI AIEMEHTOB (YIJIepoza, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouocdepe 3emsin. AHTPOIOTEHHbIE M3MEHEHUs1 B Ouocdepe.
['mo0anbHbIE IKOIOTHUECKHUE POOIIEMBI.

CocyiiecTBoBaHHE TPUPOJBI U yesioBeuecTBa. CoxpaHeHne OUopa3HooOpa3us Kak
OCHOBa ycToWumBocTH Omoceprl. OCHOBA paIrMOHAIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa MPUPOIBL.

Jemoncmpayuu:

Hopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnanckuii.

Tabnuyvt u cxemwvr. «llumessie nenu», «buOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemn muTaHUsA», «IKOJOTHYECKAs MUPAMUIAY,
«buochepa u uenoBek», «IKOCHCTEMa NIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOWHOTO Jieca», «bruoneno3 BogoéMa», «ArpoueHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWlIMe HWCTOYHHUKM 3arpsi3HEHUs BO3AyXa U
IPYHTOBBIX BOA», «llouBa — BakHeimas cocraBistomas Ouochepb, «DaKTOPhI
nerpanganuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ouochepr», «Obmas crpykTypa 6uocdepsi», «Pacrnpoctpanenue xu3au B buocheper,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopot yriepona B Ouochepe», «KpyroBopor
a30Ta B PUPOIEY.

OO6opynoBanue: MojeNb-anIuIMKanus «Tunuuaeie  OMOIEHO3bI», TrepbOapuii
«PacturenbHple CcOOOIIECTBa», KOJUICKIMH «bHOlLeHO3», «Bpemurtenn BakHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOdapuu U KOJUICKIIUA PACTEHUN M >KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300paskeHUsI OXPaHIEMbIX BUJIOB PACTCHHUM U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBaIOTCS TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
O0yyarolMMHUCsT ~ [pPOrpaMM  CpelHero  oomero  oOpa3oBaHUS:  JIMUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHUS TIipeaMera «buonorus»
BBIZICJICHBI  CJICAYIONINE COCTABIISIONIAE: OCO3HAHWE OOYYaIOMUMHUCS POCCHUHUCKON
IrpaXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPEICJICHUIO, HAJIMYUE MOTHBAIIMU K OOYUYEHUIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHMM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPagulMid  pa3BUTUA  OHOJIOTMYECKOTO  3HAHMUS, TOTOBHOCTb U
CIIOCOOHOCTh 00YYaIOIINXCSI PYKOBOJICTBOBATHCA B CBOEH JESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMHM, NPHUCYIIMMH CHCTEME OHOJIOTHYecKOro o0O0pa3oBaHMI,
HaJM4ue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh IIEJIU U CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIndyHOCTHBIE pe3yabTaThl OCBOCHUSI Tmpenmera «buonorus» mocrurarorcs
B ©IMHCTBE Y4YeOHOH M  BOCIHHUTATCIBHOM  JEATCIIBHOCTH B  COOTBETCTBUU
C TPaAWLIMOHHBIMH POCCUHUCKUMH COLMOKYJIbTYPHBIMU, WUCTOPUUYECKHUMU U JTyXOBHO-
HPAaBCTBEHHBIMU IIGHHOCTSIMH, TPUHATHBIMH B OOIIECTBE IMpaBWIaMH M HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT IIpOIleCCaM  CaMOIIO3HAHMS, CaMOBOCIHTAHUS M
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW MO3UIMU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W NPaBOMOPSIKY, YEJIOBEKY TpyJa M CTapIIEMy IIOKOJCHHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HAaCIEIUI0 U TPATULIUSIM
MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickon denepanyu, IpUpOJI€ U OKPYKAIOIIECH Cpee.

JIngHOCTHBIE pPE3yNbTaThl OCBOCHHUS Y4eOHOTO mpenMera «bHOJOTHS» TOIKHBI
OTpaXXaThb TOTOBHOCTh U  CIIOCOOHOCTh  OOY4YalOIIUMXCS  PYKOBOJICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHIMCKOTO OOIIECTBa, pacUIMpPEHUE >KU3HEHHOIO OIbITa W OMbITa
JIESITEILHOCTH B TIPOLIECCE peaanu3alMid OCHOBHBIX HAIPaBJICHUN BOCIHUTATEILHOU
JIeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMSI:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIMH OOYYarolmerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JIeHA POCCUHCKOTO 0OIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIHOHHBIX IPaB U 00sA3aHHOCTEH, yBa)KEHHE 3aKOHA H
PaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW IESATEIBHOCTH IPH CO3JaHUHM Y4EeOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIIOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOU XKU3HHU U OOBSICHITH €€;

YMEHHE YYHUTHIBaTh B CBOUX JICHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOACH C PAa3HbIMU YOEKIEHUSMHU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUYECKOT0 COAEPIKAHUS;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM EATEIIBHOCTH;

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpaxAaHCKOW HWJICHTUYHOCTH, NATPUOTU3MA,
YBAXXEHHUSI K CBOEMY HApoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a
CBOM KpaHl, CBOWO PoauHy, CBOW $3BIK W KYyJbTYypYy, MPOUIJIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACIECAUIO M TAaMSATHUKAM IPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUs 3HAYE€HUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CilyKeHHIO u 3amute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIE peIIeHUs,
OPHUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HAHHE JTMYHOTO BKJIAJa B IOCTPOSHHUE YCTONIMBOIO Oy IyIIIETO;
OTBETCTBCHHOE OTHOUICHHUE K CBOMM POJMTEINIAM, CO3JIaHHWI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OSCTETHKY OBbITa, HAYYHOIO H
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/ia, OOMIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCcTBa TBOPUYECKOU JIMYHOCTH;
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5) ¢pusmyeckoro BocnuTaHHS, (OPMUPOBAHMA  KYJBTYPbl  310pPOBbA W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHHUE U peanu3alus 3J0pOBOro M 0e30MmacHOro odpasza >KU3HH (310pOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTIbIXA, PETyJIsipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U TMCHUXUYECKOMY
3JI0POBBIO;

NOHUMaHUE [EHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEJCHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HaHWE TMOCIEACTBUH W HENPUSITHS BpPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPya0BOIr0 BOCIIMTAHMA:

TOTOBHOCTbH K TPY/y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTh K AKTUBHOM JIE€ATEIbHOCTH TEXHOJOTUYECKONM U  COLMAIBbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHATH TaKyIO JESTEIIbHOCTD;

WHTEpEC K pa3nIuyHbiM cdepaM TpodeCcCHOHATBHON AEATEeIbHOCTH, YMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel mpodeccuu U peaanu30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0JIOTHYECKOr0 BOCIUTAHMA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KyJNbTYphl: IPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEACTBUN JJIsl OKPYKAIOIIEeH
Cpenbl;

OCO3HaHHUE I100ATLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ITyTel UX pelieHus;

CITOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble NP M3YYECHUU OMOJIOTUU 3HAHHS H
YMEHHS TIPH PEIICHUH TPOOJIeM, CBSI3aHHBIX C pPallMOHAIBLHBIM MIPHUPOJIOIIOIL30BaHUEM
(coOmroeHne TpaBWJI TMOBEACHUS B TMPUPOJAE, HAIMPABICHHBIX HA COXPAHCHHE
paBHOBECHS B 9KOCHCTEMAaX, OXPaHy BHUJIOB, IKOCUCTEM, brochepsr);

AKTUBHOE HEIPUATHE NEUCTBUM, NMPUHOCAIIUX BpEN OKPYKAOILIEH MNPUPOIHOU
cpele, yMEHHE NPOTHO3UPOBATH HEOJAroNMpUsITHBIE SKOJOTHMYECKUE TOCICACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJOTMYECKOTO MBIIIICHHS, 3KOJOTUYECKOU KYJIbTYPHI,
ONbITA JEATEIBHOCTH KOJOTMYECKON HANpPaBICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
VMU B I[I03HAaBATEJIbHOW, KOMMYHUKAaTMBHOM W COLUHAIBHOM ITPAKTUKE, TOTOBHOCTH
K YYACTHIO B IPAKTUUYECKOMN JIEITEILHOCTH KOJIOTHYECKOW HAITPABICHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JHAJIOTe KyJbTYyD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUPE;

COBEpULICHCTBOBAHUE SA3BIKOBOM W YHUTATEJIBCKOM KyJIbTYpPhl Kak CpEACTBa
B3aMMOJEHCTBUS MEXKIY JTHOABMH U MO3HAHUS MUPA;

IOHMMaHue crienu(puKy ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B pOPMUPOBAHUHN
PAalMOHAIIBHOTO HAYYHOT'O MBILIUIEHUS, CO3[JaHUU LEJIOCTHOIO MpEeACTaBICHUS 00
OKpY’KaIoIlleM MHpE KaK O €JUHCTBE IPHUPOJbI, YEJOBEKAa MU OOIIECTBA, B NO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NpoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUM JJIs COBPEMEHHOM LMBMJIM3ALUU:
o0OecrieyeHuss HOBOTO YPOBHS pPa3BUTUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIIaTh PECypCcHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka IyTeld BbIXOJA M3 TJI00ANbHBIX JKOJOTMYECKUX NpodiieM MU obecreueHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBLHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKHX 3HAHUM B LEJSIX MOBBIIIECHUS
oOmiel KyJnbTypbl, E€CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (GOpMUPYEMOMl TMpH H3y4YEHUU
OnoIoTHH;

NOHMMAHHE CYIIIHOCTH METOOB ITI03HAHNUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXAaIoIlEro MHpa W MPOUCXOASIIUX B HEM H3MEHEHUH, YMEHHE JeNaTh
O00OOCHOBaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAyUYHBIX (PAKTOB M MMEIOLIUXCS JaHHBIX C
LEJIbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs PELLECHUS
npo6JieM B PEANIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HaHWE LEHHOCTH HAay4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTUH B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUA YyueOHoro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAUMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIMCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIeHaAYyUHbIE TIOHSATHS, OTpaKkarolue
I[EJIOCTHOCTh HAYYHON KapTUHBI MHUPA U CHEIU(UKY METOI0B TTO3HAHUS, UCTIONH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHUsl, SIBJIIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH
dbakT, TPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIECIOBaHUE,
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HaOJI0/IeHUE, U3MEPEHUE, SIKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIE TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYJISITUBHEIE), o0ecreunBaroIme
dbopmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONW  KOMIICTCHIIHH
oOy4Jaronuxcs, CIIOCOOHOCTD oOyyJaromxcs HCII0JIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Bba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIH3a,
CUHTE3a, CPaBHEHUS, Kilaccu(uKaluu, 00001IEeHNs ), pACKPbIBATh CMBICII OMOJIOTUYECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPENENATh LENH JIEITETbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMHU;

UCII0JIb30BaTh OMOJIOTUYECKHUE TIOHITHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, 1€yKTUBHbIE, [0 AHAJIOTUN),
BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUYUST B pacCMaTPUBAEMBIX SIBICHUSX,
(OpMyIUpPOBATh BHIBOJIBI M 3aKITIOYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JJIA MNPEICTABICHUS CYUIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOro POJia, BBISIBJIEHHBIX B PA3IUYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3palaTbhiBaTh IUIaH pELIEHUS MNpoOJeMbl C y4E€TOM aHaiM3a MMEIOIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SATEJIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIIOBUSAX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPH PEILIEHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciieqoBaTebCKue 1eiiCTBUA:

BJaJIeTh HaBbIKAMU YYEOHO-UCCIENOBATENLCKOW M MPOEKTHON AESTENbHOCTH,
HABBIKAMH Pa3peIIeHUs TPOoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJ0B PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHU,

HCHOJI30BaTh PA3JIMYHbIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIpETaUU, MPEoOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIIHIX, B TOM YHCIIE
MIPU CO3/IJaHUM YYEOHBIX U COIUATIBHBIX ITPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJICHUS, BJIaJIeTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOJAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BATEIHbHON IEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a1ady, BBIJIBUTATh
TUTIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JIs JOKa3aTeIhCTBA CBOUX YTBEPKIICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISATH IeJICHAIPABICHHBINA TTOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS
B ITPO()ECCHOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M TPAKTUYECKYIO O0JacTH
KHU3HEICATEITBHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, NTPEIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHUS, CTABUTH
poOJIeMBI U 3a/1a4H, IOMyCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

OpUEHTHUPOBAThCSA B PA3IUYHBIX HCTOYHHMKAX HH(pOpMalUU (TEKCTEe Yy4eOHOro
0coOUsl, HayYHO-TIOMYJISIPHOM JTUTEpaType, ONOJIOTUYECKUX CIOBApsX U CIIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHeTe), aHanu3upoBaTh WH(OOPMAIIHIO
Pa3INYHBIX BUAOB U (OPM IPEICTABICHUS, KpUTHUECKU OLICHUBATh €€ JT0OCTOBEPHOCTDb U
HENPOTUBOPEUNBOCTD;

(opMyIMpPOBATH 3aITPOCH] U MPUMEHSTh PA3JIMYHbIE METO/bI IIPU MTOUCKE U 0TOOpE
Oounonornyeckoi nHGoOpMaII, HEOOXOUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEpPUICHCTBOBATH KYJIbTYPY AaKTUBHOTO HCIIOJIb30BAHUSA PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATH ONTUMAIIbHYIO (POPMY MpeCTaBIECHUS ONOIOTMYECKOM
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULBI, PUCYHKU U JPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEACTBA MpHU pabOTe ¢ OMOJIOTHYECKON
uH(popmanuen: TpUMEHATh XUMHYECKHE, (PU3NYEeCKHe W MaTeMaTU4YeCKHe 3HaKu |
CUMBOJIBI, (hOpPMYJIbI, a00pEBHATYPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U TPEOOPA30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMalUU, WHPOPMALUOHHOU
0e30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE y4yeOHbIE AelCTBUS
Oo0menmue:

OC}’HICCTBJ]S[TB KOMMYHI/IKaHI/II/I BO BCEX C(l)ean JKHN3HHU, AaKTHBHO y‘laCTBOBaTB
B JMaJIOT€ WM JUCKYCCHUHM IO CYILIECTBY OOCyXaaeMod Tembl (YMEHHE 3a]1aBaTh
BOHpOCBI, BbICKA3bIBATH CY)K,JICHI/ISI OTHOCHUTCIIbHO BBIITIOJIHCHUA npeﬂnaraeMoﬁ 3aJda4u,
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YUYHTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTUX YYACTHUKOB JUATIOTA WA
JTIUCKYCCHH);

pacro3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIIICHS, TOHUMATh 3HAYCHUE COLUATHHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CUTYyallWid, YMEThb CMsT4aTh
KOH(JIMKTBI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS IPYTUX JIIOACH, TMPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY U B
KOPPEKTHOH popme PopMyITUpOBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C MCTIOJIb30BAaHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAs 1€ITEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U HHAUBUAYAJIbHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHUS
rPYNNOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3aa4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C YUETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO WieHa KOJIEKTHBA;

MIPUHUMATH L€ COBMECTHOM JIEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBHI, PACIIPEAENIATh PO C YUETOM
MHEHHUI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh MAEU C I[O3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIE NeHCTBUA
Camoopranu3amnus:

WCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX M YUYEOHBIX CUTYAIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHWUH II€JIEBBIE U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JICUCTBUSX M TIOCTYIIKAX IO OTHOIIEHHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO  OCYIIECTBIIATh TO3HABATEIBHYIO JICATEILHOCTh, BBISBIISTH
npoOJIemMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3aMadMl B 00pa30BaTEIbHOMN
NEATSTLHOCTH W KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEIICHUS MPOOJEMBbI ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAITUSIM;

pacIMpsaTh paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;
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OLICHUBATh PUOOPETEHHBIIN ONBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM OOpPa30BaTEbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHON pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3yNbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€Mbl peIEKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHU)KCHMUIO;

IIPUHUMATH MOTHUBBI U @pTYMEHTBI APYTUX NP aHAJIN3€E PE3YJITATOB AEATEIbHOCTH.

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX [IPU aHAIU3€E PE3YIIBTATOB IESITEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULIUH APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crenuduyeckue mjisi yueOHoro mnpenmera «buosorus» HaydHbIe
3HaHMS, YMEHHS MW  CIOCOOBl  JEHCTBUIA 1O  OCBOCHHIO, HWHTEPIpPETALNU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JCSITEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUSA U
MPUMEHCHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyalMsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C Owonorueid. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTABICHBI IO TO1aM 00yUYEHHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO nipeameTa «buonorus» B 10 kiiacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOrOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATILHOW TPaMOTHOCTH YeJIOBEKa IS
pelieHus )KU3HECHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KAHHE OMOJIOTUYECKUX TEPMUHOB M TOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa0o0au3M (0OMEH BEIIECTB M MPEBPAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsiys), ypoBHEBash OpraHU3aIMs XUBBIX CHCTEM, CaMOBOCIIPOW3BEICHHE
(peripotyKiusi ), HACJIEACTBEHHOCTh, U3MEHYUBOCTH, POCT U PA3BUTHE;

yMEHUE U3JlaraTh  OWOJOTWYECKHE TeopwH  (KJIETOYHas, XpPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTPAJIbHAsI TOTMa MOJIEKYJIsipHOM Ouojyoruun), 3akousl (I'. Mennens,
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T. Moprana, H.W. BaBunosa) u y4enust (0 LEHTpax MHOT000pa3usi U MPOUCXOXKIACHUS
KyJabTypHbIX pacteHuit H.M. BaBunoma), ompenensite TpaHUIbl UX MNPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJAAaMU HAy4YHOrO IIO03HaHUSI B OWOJOTMU: HAOIIOJIEHUE
W OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB MW SBICHWUW, OpPraHW3allisg W TPOBEIACHUEC
OMOJIOTUYECKOTO OSKCIICPUMEHTA, BBIIBIDKEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIY HCCICIyEeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TMOHSATHUNA, TEOPWA W 3aKOHOB, YMEHHE JeJaTh BBIBOJIbBI
Ha OCHOBAHHH TMOJTYUYEHHBIX PE3yJIhTATOB;

YMEHUE BBIICIATh CYIIECTBCHHBIC TMPU3HAKA BHUPYCOB, KIETOK TMPOKAPHUOT U
IYKapHUOT, OJHOKJIETOUYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEHa BENIECTB M MPEBPAIEHUS SHEPTHH B KJIETKE, (POTOCHMHTE3a, TIIIACTUIECKOTO U
DPHEPreTUYeCKoro  OoOMeHa,  XEMOCHHTE3a,  MHTO03a, Mel03a, OTUIOA0TBOPEHUS,
Pa3MHOXEHUS, HHANBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YyMEHHE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHCHHUS OHOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTHICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C LIeNbI0 0OecTieueHunst 0€30MacHOCTH CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIINX JFO/ICH,
COOJIIOJIEHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYXKAMOIIEH MPUPOTHON cpee,
MOHMMaHUE HEOOXOMUMOCTH HWCITOJIBb30BAHUS JOCTIKCHUH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPHUPOIO0TIOTH30BAHNS;

YMEHHUE peIaTh 3JIEMECHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- M JIUTHOPUIHOE
CKpEIIMBaHUE, CIICTUICHHOE HACleJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUS JUTsI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATh JA0OPATOPHBIE U MIPAKTUYECKUE pabOThI, COOIIOAATH MTpaBuia
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYJOBAHUEM;

yMEHUE  KPUTHYECKH  OLIGHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUHBIX
HMCTOYHUKOB (CpeICcTBa MAaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJIAPHBIE MaTEpHaIbl),
OTUYECKHUE aCMEKThl COBPEMEHHBIX HCCIECNOBAaHMW B OWMOJIOTHMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000mas
OnonornYecKyr0 MH(POPMAIIMI0 W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBICE  pE3yNbTaTBl  OCBOCHHMS  ydeOHoro mpeamera  «buomornsy»
B 11 KJ1acce 10KHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOrOB B pa3BUTHE OWOJNOTHH, (DYHKIIMOHATILHOW TPaMOTHOCTH YeJIOBEKa IS
pEIIeHHS )KU3HEHHBIX 33]1a4;
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YMEHUE PaCKphIBaTh COACpPKAHWE OWMOJIOTHYECKUX TEPMHUHOB W TIOHSITHI: BHJI,
NOMyJIsiMg, TeHO(POHM, DSBOJIONMUA, JBIXKYIIME CHIbI ((paKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3oBaHME, JKOJOTHYECKHUE (DAKTOPHI,
HKOCUCTEMA, MPOMYIEHTHI, KOHCYMEHTBI, PEAYILICHTHI, IEMU MHUTAHUS, YKOJIOTHICCKas
nMpaMujia, OuoreoreHo3, onocdepa;

yMEHHE M3J1araTh OWOJIOTHYECKHE Teopuw (dBojtonmoHHas Teopusi Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs OBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIbIIIEBOIO
cxoncrBa K.M. bapa, dyepenoBanus IIaBHBIX HaIpaBJICHWM W mmyTeu sBomonnu A.H.
CeeprioBa, yuenusi o Oumochepe B.M. Bepramckoro), ompeaenstb TpaHUIBI WX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAy4YHOTO TO3HAHUS B OwWojoruu: HaOII0IeHNE
U OINHCAHHWE J>KMUBBIX CHUCTEM, MPOIECCOB U SBICHUM, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIY HCCIECIyEeMbIMH BEIWYMHAMHU, OOBSICHCHHE IOJYYCHHBIX pE3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUNA, TEOPUM M 3aKOHOB, YMEHHUE [eJaTh BBIBOJbI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3yIhTATOB;

yMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKUX 0ObEKTOB:
BUJIOB, TOMYJIALUMA, TMPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, €CTECTBEHHOTO
oT00pa, BUA00Opa30BaHus, MPUCITIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBUS IKOJIOTUYECKUX
(GhaKTOpOB HAa OPraHMW3MBI, MEPEHOCA BEIIECTB M ITOTOKA YHEPTHU B IKOCHCTEMaXx,
aHTPOITOTCHHBIX U3MEHEHHI B SKOCHCTEMax CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIC 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeJbI0 0OecredueHust 0€30IacHOCTH CBOETO 37I0POBbBS U 37I0POBbS OKPYKAIOIINX JTIO/ICH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJACHUS B OKPYKAIOIICH MPUPOTHON cpere,
MOHMMAaHUE HEOOXOAMMOCTH UCTIOIB30BAHUSI JOCTHKEHUN COBPEMEHHOM OMOJIOTUN IS
PaIMOHAIBHOTO MTPUPOIOTIOIH30BAHHS,

yMEHUE peliaTh dJEeMEHTapHble OMOJOTHYECKHUE 3aJadl, COCTABISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHHUE BBIMOJIHATE JTJAOOPATOPHBIE W MPAKTUYCCKHE pabOTHI, COOIOAATH TTpaBuia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKH OICHWBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJISAPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aabHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (hOPMHPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
Oronornyeckyro MHPOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszeiioB U TEM [IporpammHoOe coaepkaHue
n/m 9acoB 00yYarommxcs

y4e0HOTO IpeaAMeTa

Tema 1. buoJsiorusi Kak Hayka

YKUBOU ITPUPOIBI

(mabmro/ieHre, SKCIIEPUMEHT, OTTUCAHUE,
U3MepeHue, Kiaccuduxanus,
MOJEIUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpsiBaTh coziepkaHue TEPMUHOB U
HayK ¢ 00IIECTBEHHBIMHU, TECXHUYCCKUMH 1 TOHSITUM: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBEHHBIMU HAyKaMHU, Hay4Has KapThHa MUpa, Hay4YHbIN METOX,
duocodueit, peTuruei, STHKOM, I'HII0TE34a, TCOPHUS, MCTOBI
3CTETUKOM ¥ IIpaBoM. Ponb 6ronorun ?{CCHeHOBaHH’I' .
B (pOpMHPOBAHUHU COBPEMEHHOMN HAay4IHOM apakTepU30BATL OHOJIOTHIO Kak HAYKY,
€€ MECTO M POJIb CPEAN APYTUX
KapTuHbl MUpa. Cuctema OMOJOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsaTsb
HayK.
YK paszesibl OMOJIOTUY B COOTBETCTBUE
Aemoncmpayuu: C O0BEKTaMH U3yUYCHUSI.
Ilopmpemei: 1. Napsun, I'. Mennens, Ha3biBaTph BaxkHEWUIIME OTpaACIn
H. K. Konbuos, k. Yorcon u @. Kpuk. | 64610 ryueckix snammii u 3a7a4H,
T a6jzuuubz u cxemwvl. «MeToabI TIO3HAHUS crosimue epen Guosnorueii XX b.
YKUBOM TIPUPOJIBI»
1.2 | Mertopl O3HAHMS 1 MeTobl TO3HAHUS KUBOM PUPOIBI PackpriBaTh conep:xkaHue TEPMUHOB U

MOHSITUI: HAYYHBI METOJ, METOJbI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTONBITO3HAHUS
YKUBOW MPUPOIBD).

Jlabopamopnuvie u npakmuueckue
paoomuwl:

[Ipaktuueckas padora Ne 1.
«Mcnonp30BaHue pa3IMUHbIX METOIOB
IPU U3yUYECHUU OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTatucTuyeckas 00paboTKa JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KakK
MpeaMeT U3yUYEeHUS] OMOJIOTHH.
OTnuune )XKUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBIL.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuy OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
MOIYJISIIUOHHO-BUJIOBOU,
HKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUI),
orochepHbIH.

Hayxku, nzygaromue 6mocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3aI1u.
Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHBIE
IIPU3HAKH KU3HI», «YPOBHU

PackpbiBaTh cOJiep’KaHUE TEPMUHOB U
MTOHSTHI: CHCTEMa, OMOIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BeIlIEeCTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTb, Pa3IPaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUIIBI
opraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAJI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakuMOCTh, JIBHXKEHUE,
roMe0CTa3, poCT U pa3BUTHUE,
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OpraHM3alMH )KUBOU IPUPOABDY.
Mopens monekyinsl JJHK

HACJICJICTBEHHOCTh, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCS YCIIOBHUSIM).
[TpuBOAUTE IPUMEPHI OOCUCTEM
Pa3HOTO YPOBHS OPTaHU3AIUH U
CpaBHHBATH MPOSIBIICHUS CBOWCTB
KMBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKarolye B OMocucTeMax:

O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHUE,
CaMOPETYJISALNSA, Pa3BUTHE.

Coburonath npaBuiia 6epexxHOTo
OTHOIICHHS K KUBOH MPHUPOJIE

HToro yacoB mo teme

1

Tema 3. XuMHuYeCKHii COCTAB U CTPOEHHE

KJIETKH

3.1

XUMHUYECKUU COCTAB
KiIeTku. Boma n
MHHEPAJIbHBIE COJIUA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpavyuu:

Juaecpammor: «Pactipenenenue
XUMHYECKHX 3JIEMECHTOB B HEKMBOM
npupone», «Pacnpenenenre XuMUIECKUX

PackppIBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB YKHUBOTO.
Pacnipenensith XuMUYECKHUE DJIEMEHTHI
0 TPYyMIaM B 3aBUCHMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauyst u cxemol.: «Ilepuoguyeckas
Ta0JIMIA XUMUYECKHUX DJIEMEHTOB,
«CTpoeHNEMONEKYIIbI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBS3b MCIKAY COCTaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKIII/ISIMI/I B KJICTKC

3.2 | benku. Cocras u benku. CocTaB u cTpoeHue OEIKOB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpOEHHUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. MOHATUI: OEJIKU, TOJUMEPHI, MOHOMEPHI,
He3aMmeHnnmble 1 3aMEHUMBIE AMUHOKHUCIIOTHI, TICTITUIHAS CBA3b,
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN MOJIUTICTITU]T, ACHATYpaIusl.
COCTaB. YPOBHHU CTPYKTYpPhI OCIKOBOI XapaxkTepu3oBaTh OCJIKH KaK Kjiacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpTraHUYECKUX COCTMHEHUMN;
TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). | KIIACCH(PHUITUPOBATH WX IO CTPOSHUIO
XUMHUYECKUE CBOWCTBA OEIIKOB. (rmoOynsipHble U PUOPUILISPHBIE OETKH),
buonoruueckue pyHKIMH OETIKOB. MIEPEUUCIIATh U XapaKTepPU30BaTh
Jlemoncmpayuu: byHKIIMNU OETKOB
Tabauywvt u cxemot: «CTpoeHue
MOJICKYJIbI OeITKay.
Obopydosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | depMeHThI — DepMeHTHI — OMOJIOTHYECKUE PackpeiBaTh conepkaHue TEPMUHOB U
OuosornyecKue KaTajau3aTophl. MOHATHI: PEPMEHTBI, AKTUBHBIHN IIEHTD,
KaTaJIn3aTOPhI Crpoenre GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cenn(UuIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Butamunsbi.
Otnnuus GepMEeHTOB

OT HEOPTaHUYECKHUX KaTaTn3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

VYka3piBaTh OTIUYHS (HEPMEHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabauywvl u cxemvr: «CTpoeHue
dbepmeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSl TIPOBEJICHUST HAOIIOICHHUI,
U3MEpPEHUM, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabombol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEeHTOB (Ha MPUMEPE aMUIIA3bI
WIM KaTajiasbl)»

OOBACHATH poJib (PEPMEHTOB

B (yHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM KU3HH YEJIOBEKA

3.4

YrneBoanwl. JIunnas:

VYTrieBoibl: MOHOCaxapuibl (TIH0KO34,
prbo03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUU YTIIEBOIOB.
JIumuapl: TPUTTUICPUIBI,
dbochomunubl, CTEPOUIBI.

IM'unpodunsHO-rUAPOHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHHE yTIIEBOJIOB, OCTTKOB U
JIUTIHI0B KaK UICTOYHUKOB SHEPTUH.
Jemoncmpavyuu:

Tabnuywl u cxemvl. «YTICBOIBI,
«JInmmmaen.

Obopyodosanue: 000pyI0BaHHE

PackpoiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIEBOBI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, 1e30kcupudo03a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJITI003a
(keTyaTKa), Kpaxmall, TITUKOTCH;
JIMTTHIBI, TPUTITUICPUABI (GKUPBI, Maclia),
dbochommnuabl, CTEpOUIBI.
XapakTepru30BaTh YIIIEBOIbI, TUTTUIBI
KaK KJIaCC OPraHM4YECKUX COCIMHEHUM.
KnaccudummpoBats yriaeBoabl U JIATTHATBI
110 CTPOCHUIO; TTEPEUHUCIIATh (PYHKITUN
YTJICBOJIOB | JIUTIHIOB.

CxeMaTnyecku U300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JINTTUIOB
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JUIsl IPOBEICHUST HAOJIOICHU,
MU3MEPEHNHN, DKCIIEPUMEHTOB

3.5 | HykieuHoBsle Hyxneunossie kucnotsl: JIHKu PHK. PackpriBaTh conep:kaHre TEpPMUHOB U
KHCIOThL. AT® Hyxneornasr — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynxun [IHK. Ctpoenne u pynkunu kuciota (PHK), Hykneorun,
PHK. AT®: ctpoenue u GyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®paHkiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauywvl u cxemvi: PHK (undopmarnionHasi, TpaHCIIOpTHAS,
«Hyxnennossie kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyiasl ATO». XapakTepu3upoBaTh HyKJIECUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTHI KaK XUMUYECKHUE COEAUHEHUS U
MUKpOIpenaparsl HOCHUTEIIN HACIIEACTBEHHOM
UH(pOpMALIUH.
OTmeuaTb 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIeMHOBBIX KucioT (JAHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJIEOTUJOB, MOJIEKYJ HYKJIEHHOBBIX
kucior, ATD
3.6 | McTtopus U METOIBI [{uTonorus — HaykKa o KJIETKE. PackpriBaTh conep:xkaHue TEPMUHOB U

W3YUYCHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U PaKTOB
B HAYYHOM TO3HAHUHU.

MOHSITUI: KJIETKA, IIUTOJIOTHS;
PacCKpbIBaTh CONECPKAHUE MOJIOKEHUN
KJIETOYHOW TEOPUHU.

33




denepanbhas padoyas nporpamma | bruonorus. 10-11 knaccel (6a30BbIi YPOBEHD)

MeToapl U3ydeHUs KICTKH.
Jemoncmpayuu:

llopmpempur:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. Ilnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATBHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdoTOrpapusiMu
KJICTOK, TIOJTy9CHHBIC C TIOMOIIIHIO
CBETOBOTO M AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnsath u XapakTepu30BaTh
OCHOBHBIE METO/IbI U3YUCHUS KIETKU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Knertka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

KieTka kak menoctHas xKuBasi CUCTEMA.
OO01ue Npr3HAKY KIETOK: 3aMKHYTast
Hapy>kHas MeMOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH ammapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
JYKApHUOTUYECKAs U MPOKAPUOTHIECKASI.
Oco0EeHHOCTH CTPOCHUS
IPOKAPUOTUYECKOHN KIIETKH.

Knerounas crenka 6akrepuit. CtpoeHme
JYKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTEHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[1nazmaTnueckasimemOpaHa, €e CBOICTBa

1 QYHKITHUH.

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUN: KIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEILIECTB (MTAaCCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), K301IUTO3, KIETOUHAS
CTCHKA, HYKJICOU/I.

CpaBHUBaTh MEXy CO0O
9YKapUOTHUYECKUE U TPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUN U TpHOOB
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Jemoncmpayuu:

Ilopmpempui: A. JleBeHryk, P. I'yk,

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

P. Bupxos.

Tabauyet u cxemvi: «CTpoeHue
AYKapUOTUYECKOU KIETKW», «CTpoeHune
KUBOTHOU KJIETKN», « CTpoeHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOT,
MUKpOMpenapaThbl paCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATIbHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTHYECKON
KJICTKH

[luTorutazma 1 ee opraHoU/IbI.
OnHOoMeMOpaHHbIE OPTaHOUIBI KIIETKH:
OIIC, anmapar ['onbKu, TU30COMBL.
[TonmyaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOH/JIPUH, TUTACTUIBI.
[IpoucxoxieHne MUTOXOHAPUH U
niactul. Buael miactu.
HememOpanHbIe OpraHOUIbI KJIETKU:
pHUOOCOMBI, KJICTOYHBIA IIEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
DyYHKIUA OPTaHOUJIOB KJIETKHU.
Bxurouenusi.

S npo — perynsTopHbIi HEHTP KIIETKHU.
CrtpoeHue siapa: sijiepHas 000j104Ka,
KapuoIuiasMa, XpOMaTHH, SJIPBIIIKO.

PackpwiBaTh conepskaHue TEPMUHOB U
MOHSATHUH: IUTOIIaA3Ma, OPTaHOM/IHI,
suorazMaruaeckasceTs (J11C),
anmapat [ oJIbKH, TU30COMBI, BAKyOJTb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOILJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sIepHast
000J104Ka, KapuoIjia3Ma, XpoMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pAKEHUSIM U

Ha MUKpOIIpenaparax;
KJIACCU(DUIIMPOBATH OPTaHOU/IBI
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XpoMOCOMBI. TpaHCIIOPT BEWIECTB

B KJIETKE.

Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

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

P. Bupxos.

Tabauywl u cxemovr: «CTpoeHue
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpoeHUE
PacCTUTENIBHOU KIETKW», «CTpoeHue
POKAPUOTUUYECKON KIIETKIY,
«Ctpoenue sapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnwie u npakmuueckue
pabombol:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTEHHI, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHE)

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIBYyMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (PYHKITUH KaXKOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHCHHUS, Tiepeadun (YIBOCHHUE
XpPOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX (QyHKIHH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
TPaHCTIOPTa BEUIECTB B KJIETKE

Htoro yacoB no teme 8

Tema 4. ’KusHenesiTeJIbHOCTb KIETKHU

4.1 | OOMeH BerIecTB. 2 OOMeH BelecTB, WK META00IU3M. PackpriBaTh coziepkaHue TEPMUHOB U
[Inactuueckuit Accumuitsiuus (TIacTU4ecKuil o0OMeH) MOHSITHUI: 0OMEH BELIECTB U
obmeH. doTocuHTE3. U TUCCUMMWIISIIMS (SHEPTeTUUECKUN IpeBpalleHle SHeprun (MeTaboInu3Mm),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IUHOTO aCCUMWJISALIUS, IIJITACTUYECKUN OOMEH,
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nporuecca metabonausma. Posbs 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpesl
Ha (DOTOCUHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUJIs1 )KU3HU Ha 3eMJIe.
Jemoncmpavyuu:

Ilopmpemwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTUIACTY,
«DOTOCUHTES»

JTUCCUMUIIALINS, SHEPTEeTHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, IEPeHOCUYUK
MPOTOHOB, XEMOCUHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXY ITOTVIOLIEHUEM COJTHEYHON
HHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOM U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHUBaTh (DOTOCHHTE3 U XEMOCUHTES3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKui
oOMeH

DHepreTudeckuii 0OMEH B KJIETKE.
Pacuennenue BemecTs, BbIAEICHUE U
AKKyMYJIMPOBAHHUE SHEPTUU B KIIETKE.
DTanbl SHEPreTHIECKOro oOMeHa.
['muxonu3s. bpoxxeHueun ero BUIbI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUH: SHEPTETUUECKHUI OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIUPTOBOE OpoKeHHEe, ONOIOTUIECKOEe
OKHCJICHHE, KJIETOYHOE JIbIXaHuE,
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Kucnoponnoe okucnenune, nium
KJIeTOUHOE AbIxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvi.: « TUTIBITIATAHUD,
«MeTtabonuzm», « MUTOXOHAPUS,
«OHEPreTUYeCcKuii 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
XapakTepuzoBaTh OOMEH BEIIECTB U
MpeBpalleHue YHePTuH (MeTad0IN3M)
KaK OJTHO X CBOMCTB HUBOTO.
[Tepeuncnarb 0COOCHHOCTH
MJIACTHYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznmuate TUIIEI 0OOMEHA BEIIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHbIH.

OnuceIBaTh 3TAIbl SHEPTETUUECKOTO
oOMeHa (TTOArOTOBUTENIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXTY COOOM.
XapakTepru30BaTh PEaKIUH IIHKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYUHHO-CJICCTBEHHBIC
CBSI3U MEXTY TJIMKOJIU30M, KJICTOUYHBIM
JIbIXaHUEM U CUHTE30M MOoJeKya ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKHUCIIOPOAHOTO U KHCIOPOIHOTO
ATAroB

4.3

BbuocunTes Genka

Peakiuy MaTpuyHOTO CUHTE3A.
I'enetnueckas nadopmarnums u JJHK.
Peanuzanus renernueckon
nH(pOpMaLIUU B KIETKE.

PackpbiBaTh conepxaHue TEPMUHOB
U NOHSATHUM: T'eH, TCHETUYECKUIN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISLUS, KOAOH, aHTUKO/IOH,
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['eHeTHUeCKUI KO UE€TO CBOMCTBA.
Tpanckpunius — MaTpUIHBIN CUHTE3
PHK. Tpancnsius — 6uocunTtes Oesnka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIO0T. Posib pubocomB
OmocuHTe3¢e OeIKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyer u cxemwvr: «Ctpoenue [JHK,
«CtpoeHue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK»,
«['emeTnUeCcKU KOI».

Obopyodosanue: MOIEIN- alTUTHKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTe3 OenKa

pubocoMa, IIeHTpasIbHAs J0TMa,
MOJICKYJIIpHAst OMOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIBLHOCTb,
HETEPEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuchIBaTh ATaIbl peaiu3aluu
HaCJIeICTBEHHOM MH(OpMAIUH B KIIETKE.
CpaBHUBATH peaKIM MAaTPUIHOTO
cunte3amosiekya PHK u Genka B kietke

4.4

Hexknerounrie
(bOpMBI KUZHU —
BHPYCHI

Hexknerounslie GOpMbI )KU3HU — BUPYCHI.
HcTtopust OTKpHITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOCHHUSI U ’KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC
BUpycaMu. Bupyc ummyHnozaeduimra
yenoseka (BMY) — Bo3Oyautens CITM la.
OOpaTHast TpaHCKPHIILIMS, peBepTasa u
unTerpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JICBaHUIA.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KATICUI,
Oakrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (B11Y), oHKoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYChHI KaK
HEKJICTOYHYIO (POpMY JKU3HH;
O0COOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOJE(PHIINTA YETOBEKa; pa3IindaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
M03aukHn), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauywvl u cxemwvl: «Bupyco»,
«bakrepuodarm»; «CtpoeHue u
KU3HEeHHbIN UK BUpyca CI1INda,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJeb-alINKAIUs
«CTpoeHHe KIETKU»

OO60CHOBBIBATH U COOJIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHbIe, KEITyA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-unadexims)

Hror

O 9aCOB IIO TCMC

6

Tema 5. Pa3MHoOkeHNe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

KY3HeHHBIN UK
KJIETKU. [lenenue
KJIETKA. MUTO3

1

KieTounbli IIUKJII, I )KU3HEHHBIN 1K
kietku. Uatepdasza u MuUTO3.
[Iporneccel, mpoTekaroniue B uHTepdase.
Penukanus — peakiusi MaTpU4HOTO
cunte3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWTHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUAYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MUTO3a. buojornyeckuii CMbICII MUTO3A.
[Tporpammupyemasi TuGeIh KISTKA —
aroIITo3.

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUM: KJIETOYHBIN UK, HTEp(a3a,
peayIUIMKaLNs, XpOMOCOMa, KApUOTHII,
rarjJIoONIHBINA, TUIIJIONIHBINA
XPOMOCOMHBIH HAOOp, XpOMaTHUJIBL;
MHTO3 €r0 cTaauu: mpodasa, meTadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MIEPEYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOIO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATh CTaIUHA MUTO3A.
PaznuuaTe Ha MUKpoIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOYHBIN ITUKID,
«Pernmukanusa [JTHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeIb-anIIuKaIus «Jleaenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpEUIKA JTyKa.

Jlabopamopnsie u npakmuueckue
pabombol:

JlabopaTopnas pabota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHUYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUN CMBICT
MHUTO32

5.2

DopMmBbI
Pa3MHOKEHUS
OpraHU3MOB

®opMBI pa3MHOKCHHS OPTaHU3MOB:
OecroJioe U MoJoBoE.

Bupl 6ecniosioro pa3sMHOXKEHHUS:
JieJICHUEe HAJBOE U MTOYKOBaHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHuUE,
BEreTaTUBHOE Pa3MHOKEHHUE.
HckyccTBeHHOE KJIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSICEJIEKIIUU.

[TonoBoe pazMHOXKEHUE, ETOOTIINYUSA
oT 0ecIoJIoroO.

Jemoncmpayuu:

PackpwiBaTh copiepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (TaMeThl),
ANUEKJIETKA, CIIEPMATO30M1, 3UTOTA,
JICIICHHE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISITIHS, (hparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTBIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpEHHEE).
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Tabauywvl u cxemovl: «POPMBbI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHu», «/leenue KieTku
OakTepumn», «BeretaTuBHOE
pa3MHOXKEHUE pacTeHui», «CTpoeHune
ITOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0COOCHHOCTH

1 3Ha4YeHHe OECITOI0ro 1 IMOJIOBOIO
Croco00B pa3MHOKEHUS.

Brinensars Buabp1 6econoro
Pa3MHOXEHUST; BBISIBIISITH B3ANMOCBSI3H
Mexay (popmamu u ciocodamu
Pa3MHOXKECHUS, U UX OMOJIOTHYECKUM
3HAYCHHUEM.

Bnanetrs npuémaMu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJbTYPHBIX pAaCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIICTKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IbI;
BBISIBJISITH OCOOCHHOCTH

HUXCTPOCHUS

5.3

Meiios

Meiios. Ctaguu menosa. [Ipoueccs,
POUCXOJIAIIME HA CTAIUSIX ME03a.
IToBenenue XxpoMoOCOM B MEMO3€.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpayuu:

Tabnuywvl u cxemwl: «JleneHue KICTKM,
«Menos».

Obopyoosanue: monens JIHK;
MarHuTHast MOJC/b-alTITUKALIUS
«Jlenenune KIETKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, MEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEH03 Kak Crocod
KJIETOYHOTI'O ACJICHUS; OIIMCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJMU MeH03a
1 MHUTO3a.

PaznuyaTh Ha pUCYHKaX CTaIuU MEi03a;
PacKphIBaTh OMOJIOTMYECKOS 3HAUCHUE
Meno3a
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5.4 | O6pa3oBanue u ["ameTorenes — npouecc 00pa3oBaHUs PackpsiBaTh copepkaHle TEPMUHOB U
pa3BUTHE TOJIOBBIX MOJIOBBIX KJIETOK y>KUBOTHBIX. NOHATUI: TAMETOTE€HE3, CIIEPMATOIEHES,
KJIETOK. [TosioBBIE XeENe3bl: CEMEHHUKU U OOT€HE3, CIIEPMATO30M]1, aKpOCcoMa,
OmnogoTBopenue anyHukd. OOpa3zoBaHUE U Pa3BUTHE AUIEKIIETKA, [OJIIPHBIE TEJbLA.

MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u, | XapaKTepU30BaTh OCOOCHHOCTH
AWIIEKIIETKA) — CIEPMATOT€HE3 U raMeTOreHe3a y )KMBOTHBIX U €r0 CTaJNH;
ooreHe3. OCOOEHHOCTU CTPOCHHUS MOJIOBBIE KJIETKH KUBOTHBIX U ONKCHIBATH
SUIIEKIIETOK U CIIEPMAaTO30HU/I0B. IIPOLIECC UX PA3BUTHA.

OmnonorBopenue. ITapTeHorenes. CpaBHUBATh CLIEPMATOT€HE3 U OOTCHE3.
Hemoncmpavuu: OnuceIBaTh OIIOAOTBOPEHHE,

Tabnuywl u cxemvl: «IIpsiMoen Hempsmoe | OMOIOTHYECKOE 3HAYCHHE

pa3Butue», «l'ameTorenes OIIOTOTBOPCHHUA

y MJIEKOIIUTAIOIINXH YEIOBEKaY.

Obopyodosanue: MoJeIL MeTadazHOU

XPOMOCOMBI, MUKPOCKOII,

MuKpornpenapatsl «CriepMaTo30uabl

MJICKOTIUTAIONIETO», « SIMIIeKIeTKa

MIIEKOITUTAOILIET 0.

Jlabopamopnwie u npakmuueckue

pabomol:

JlaGoparopnas padota Ne 4. «3yuenue

CTPOEHHSI TOJIOBBIX KJIETOK Ha FOTOBBIX

MUKpPOIperapaTaxj»

5.5 | UnauBuayanpHOE NuauBuyansHOE pa3BuTHe (OHTOreHe3). | PackpwiBaTh coqepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT€HE3, IMOPUOTEHES,
OpTraHu3MOB (sMOpuoreHes). Jtanbl SMOPHOHANBHOTO | 3UTOTA, IpOoOJIeHKe, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHLIX ) KMBOTHBIX:

MopyJa, 6actyia, 6J1acTOIEeb,
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IpobIieHue, racTpyJIsIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMYMHOYHOE).
Brnusinue cpenpl Ha pa3BuTHE
OpPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u passutne pacrenunii. OHTOreHE3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaIuM Pa3BHUTHUI.

Jemoncmpayuu:

Tabauyvl u cxemovl: «OCHOBHbBIE CTAJIUU
OHTOTeHe3a», «[Ipsimoe n Henpsamoe
pa3BuUTHE», «/[BOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyina, HelpyJia, opraHOTeHE3;
3apOABIIIEBBICIIUCTKHU: IKTOJAEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(o3,
Meracropa, MHUKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax v OMUCHIBAThH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBATh NMEPUO/IBI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTpHUIIATEIHLHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh MPOLECC ABOMHOTO
OTLTOIOTBOPEHHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB mo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojiepkaHuE TEPMUHOB U

0 HAaCJIEICTBEHHOCTH Ponb nuronoruu u sSMOpHoIOTUN MOHSATHUH: TeH, TEHOM, TeHOTHUII, )EHOTHTI,

Y U3MEHYUBOCTHU B CTAHOBJICHUM F€HETUKU. BKiiaj XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKUX U 3apyOEkKHBIX YUCHBIX B rOMO3UIroTa, F€TePO3UroTa,
pa3BUTHE TEHETUKHU. MeTOAbl TCHETUKH JIOMUHAHTHBIN NMPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, pelLeCCUBHBIN MpHU3HAK (TeH), YUuCTas
UUTOT€HETUYECKHI, MOJIEKYISIPHO- JIMHUSL, TUOPUL.
TCHETUYECKUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIE T€HETUUECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUYECKHM,
['eneTnueckas CUMBOJIMKA, LIATOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3YyEMas B CXEMaX CKPEIIMBAHUML. T€HETUYECKUI; TOMUHAHTHBIE U
Jemoncmpayuu: pELeCCUBHBIE MPU3HAKU PACTEHUN 1
lopmpemuwi: I'. Menpnens, T. Mopras, YKUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, ITonb30BaThCS FEHETUYECKOM
H. B. Tumo¢een-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJENb- alITUTUKALUS JUJISL 3aITUCH TEHOTUITUYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHKE, CKpelIUBaHUS
repOapuii «['opox moceBHOI»

6.2 | 3axkoHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIeIOBaHUS PackpriBaTh conepxkaHre TEpPMUHOB

HaCJIeI0BaHMS MIPU3HAKOB, YCTAHOBJICHHbBIC Y TIOHSATHI: MOHOTHOPUTHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (EeHOTUITHIECKHE

Mounorubpumanoe CKpelllUBaHue. 3aKOHEeIMHO0Opa3us IPYIIbI, THOPUIOIOTUUECKUNA METO/I,

CKpELIMBaHUE rUOpUIOB MEPBOTO MOKoJIeHUs. [IpaBuiio | YUCThIC TMHUH, JOMHUHHUPOBAHNE TEHOB

AJOMHHHUPOBAHMA. 3aKoH PpacCIiCIICHUA
IMPU3HAKOB. ['mmoTtes3a 4YucTOTHI ramer.
ITonHoEM HemoaHOE JAOMHWHHUPOBAHKC.

(TmoJiHOE, HETIOIHOE ), paclleIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOIUKY TIPOBEICHUS

45




denepanbhas padoyas nporpamma | bruonorus. 10-11 knaccel (6a30BbIi YPOBEHD)

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysl u cxemovl. «MoOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIIEHUS U €r0
LHUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MoJeNH-anIuKauu « MoHoruopuaHoe
CKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repdapuid «I opox
IIOCEBHON

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSTH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBIACHSITH €T0
UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a0a4u

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

JuruGpunnoe
CKpelIMBaHue.
3aKOH HE3aBHCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckrne OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upytomiee CKpelBaHue.
Hcrnonp30BaHre aHATM3UPYIOMIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
TE€HOTHUIIAa OCOOH.

Jemoncmpavyuu:

Ilopmpemuwi: I'. MeHienb.

Tabnauyvt u cxemwvl: «JIurudbpuanoe
ckpenmuBanuey, « [ {luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMS.
Obopyodosanue.: MOJENb- alTUTAKATIAS
«JluruOpumHOE CKpeIrBaHue)

PackpeiBaTh conep:kaHHe TEPMUHOB U
MOHSTUH: AUTUOPUIHOE CKpELTUBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OnuceiBath onbiThl . MeHaens

10 U3yYECHUIO HACIIEJIOBAHUS IBYX Map
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpsiBaTh conep:kaHue 3aKoHa
HE3aBHUCUMOTOHACIICIOBAHUS TIPU3HAKOB.
IIpumMeHITP MaTEMaTUYECKUN PACUET
C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSTHOCTEH M 3aIUCh C MOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIeIIeHUs TPU3HAKOB Y MOTOMKOB
1o ()SHOTHITY ¥ TCHOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpEILMBaHUs, OOBICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o clierjieHHOMY
HaclieJoBaHHIO TeHOB. HapymieHue
CLICTJICHHS TEHOB B PE3YJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Menosy,
«I'eneTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKaAY,
«B3anmoaenicTBre aljieIbHBIX T€HOBY.
Obopyodosanue.: MUKpoOIIpenapat
«JIpo3oduna» (Hopma, MyTariuu GopmsI
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOIL,
Mozenb-anmukamnus «llepekpéct
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHSTUI: CUEIUICHHOE HACJIEIOBAHUE
MIPU3HAKOB, PEKOMOMHAIIMS TE€HOB,
TEHETUYECKUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3zbiBaTh OCHOBHBIE TIOJIOKEHUSA
XPOMOCOMHOM TEOPUHU
HacsenctseHHocty T. Moprana;
pacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuenjieHHOMY
HACJIEJOBAHHUIO T€HOB U IPUYHUHBI
HApPYLICHUS CUCIUICHUS MEX Y T€HaAMU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

NP CLEIJICHHOM HaCIIE€/IOBaHUH,
OOBSACHSATH MPUYMHBI PEKOMOMHAITUU
T€HOB, ONPEIEIISTh YUCIIO TPYII
CUEIUICHUS T€HOB; peIIaTh TCHETUYECKUE
3a7]a4y Ha CIEIJICHHOE HACIEIOBAHUE
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y Ip030(HIIBI HA TOTOBBIX
MUKpOITperapaTax»

6.5 | I'eneruka moa. I'enernka nosna. XpoMOCOMHOE PackpsiBaTh conep:kaHue TEPMUHOB U
Hacnenosanue onpeesieHUe MoJia. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTepOraMeTHbIE OPTAHU3MBI. TOMOTaMETHBIN MO0JI, TE€TEPOraMeTHBIN

Hacnenosanue npu3HakoB, CHEIUIEHHBIX | I1OJI, CLETUIEHHOE € TIOJIOM HACJIEI0BAaHNE
C IIOJIOM. IIPU3HAKOB.
JHemoncmpayuu: OOBSICHATH ITUTOJOTHYECKHE OCHOBBI
Ilopmpemui: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OIPEAEIEHUS
H.M. BaBuios. 10J1a y pa3JINYHbIX OPraHU3MOB.
Tabauysl u cxemol: «I'eHETHKA MOTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BaHUA, HACJICIOBAHUS PU3HAKOB, CIIETIJICHHBIX
CLEIUIEHHOTO ¢ MOoJIoM», «Kapuotumsl U He CIEIUICHHBIX CIIOJIOM. Pemarh
YeJI0BEKa U KUBOTHBIX) T€HETUYECKHUE 3a/1a4X Ha HACJIEIOBAHNE
CUEIUIEHHBIX C ITOJIOM MPU3HAKOB

6.6 | I3MeH4YnBOCTS. N3MeHnunBoCTh. BUJIbI ”3MEHUHBOCTH: PackpbiBaTh cojiep:KkaHUE TEPMUHOB U
Henacnencreennas HEHACJIECTBEHHAS] U HACTIECCTBCHHAS. MOHATUIN: U3BMEHYUBOCTb,

VU3MEHYMBOCTh Ponb cpenpl B HEHACIECTBEHHOM HACJIEICTBEHHAsA U3MEHUYUBOCTD,

M3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON N3MEHYMBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
kpuBas. Hopma peakiun npusHaka.
KonuuecTBeHHbIE U KAUSCTBEHHBIC
MIPU3HAKKU U X HOpMa PEAKIIUH.
CroiicTBaMO M (PUKAIIMOHHOMN
W3MEHYMBOCTH.

HEHACJIeJICTBEHHAs] N3MEHUHBOCTD,
Moau(UKaIIMOHHAS U3MEHYUBOCTD,
BapHAallMOHHBIN Psijl, BAPHAHTA,
BapHalMOHHAs KpUBas, MPHU3HAK,
HOpMa PeaKIMH, KOJTMYECTBEHHbIE U
KauyeCTBEHHBIC TIPU3HAKH.
KnaccuduimpoBaTts BUIbI
U3MEHYMBOCTH U BBISIBIISATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buapbl
U3MEHUYUBOCTIY, «MoaudukamoHHas
U3MEHUYHUBOCThY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijfia U
BapUALIMOHHON KPUBON»

OHOJIOTUYECKHE OCOOECHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSCHATH €€ 3HaYCHUE JIJIT OPTAaHNU3MOB.

Pa3nnyaTe KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psAJl, BAPUALIMOHHY IO
KPUBYIO, BBIUMCIISATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJIGI[CTBeHHaH
N3MCHYHNBOCTD

HacnenctBenHasi, uiay reHOTUITHYECKAs
U3MeHYnBOCTh. KomMOMHaTHBHAsS
M3MEHYMBOCTh. M€i03 U TTOJIOBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTalioHHas
U3MEHYHBOCTD.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYNHBI My TalUN.
MyTtarennsie GaKkTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHOW U3MEHYHUBOCTH
H. 1. BaBusnioBa. Buesinepnas
HAaCJICICTBEHHOCTb U K3MEHUYUBOCTbD.
Jemoncmpavyuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpeiBaTh conep:xkaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTAallMOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIMPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HAcJICACTBEHHON U3MEHUYNUBOCTHU

H. 1. BaBuiioBa U 00BSACHATH €0
3HAYEHUEISI OMOJIOTHU MU CEJICKIUH.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH NPUYMHBI BO3HUKHOBEHHUSI
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W3MEHYUBOCTHY.

Obopyodosanue.: MAKPOCKOTI,
Mukponpenapar «/[pozoduiia» (Hopma,
MyTaruu (GOpMbI KPBUTBEB B OKpacKa
Tesa); KOMHATHbBIE PACTEHUS C TIECTPOM
OKpPacKOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHHUBaTh BUJBI MYTaIliii; BBISIBIIATH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTHU, UCTOYHUKHU MyTareHOB
B OKpYKaroleit cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYNUBOCTh

6.8

['eneTuka 4yeaoBeka

I'enernka yenoseka. Kapuorun
YeJI0BeKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHUCJIC

¢ nomoukto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YyesIoBeKa: TeHHbIE 00JIe3HU, 00IC3HH

C HACJICACTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHyecKue u
TE€HEPATHUBHBIE MYyTallUU.

PackpsiBaTh copepkaHre TEPMUHOB U
MTOHATHN: KAPUOTUII YEIOBEKA,
IIUTOr€HETHUYCCKUM METO/,
TE€HEAJIOTMYECKUI METO/T, POJIOCIIOBHBIE,
OJIM3HEIOBBIM METO/I, HACJICACTBEHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HacCJIEACTBECHHOU
MPEIPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnaTb 0COOCHHOCTH U3yYCHHUS
T€HETUKHU Y€JIOBEKA; TPUBOAUTH
IIPUMEPHI HACJICACTBEHHBIX OOJIe3HEH
YEeJIOBEKA, XapaKTePU30BaTh METObI UX
npodUIaKTUKHU; 000CHOBBIBATh 3HAUEHHUE
MEJIMKO-TEHETUYECKOT O
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CrtBosioBbie KieTKU. [IpUHIIUIIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TCHETUYECKUX
Oonesnei. Meauko-TeHeTHIeCKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOM T€HETUKHU

B IIPEOTBPAIIICHUH U JICUCHUU
TeHEeTUYECKUX 3a00JIeBaHMI YeIOBEKa.
JHemoncmpayuu:

Tabauywvt u cxemor: «Hacnenopanue
pesyc-akropay, «['eHeTHKa rpyI
KPOBUY.

Jlabopamopnvle u npakmuyeckue
pabombol:

[TpakTuaeckas pabora Ne 2.
«CocTtaBiieHHE U aHAJIU3 POJAOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHSI.
BhISBISATE U CpaBHUBATH MEXKIY COOOM
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacoB no teme 8

Tema 7. Cesiekuusi OpraHusMoB, 0CHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U Mpoliecc. PackpsIBaTh cojiepkaHuE TEPMUHOB
U MpOIIECC 3apOKACHHUE CEIIEKLIMU U JOMECTUKALIAA. | M MIOHATHI: CEJICKIs, COPT, OO/,

Yuenune H. U. BaBunosa o nuenTpax
MHOT000pa3us U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, JOMECTUKAIIUS, TN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOKIACHUS
KyJbTYPHBIX PACTCHUH U
KUBOTHBIX, THOPHIN3ALINA,
UCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{eHTpBI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMaIIHUX KUBOTHBIX», «CopTa
KYJBbTYPHBIX PACTEHUI.
Obopydosanue.: MyJISKU IIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJBbTYpPHBIX COPTOB pPaCTEHU;
repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3piBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMIt; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKECHUE
C 0YaramMu BO3HUKHOBEHUS APEBHEHUIITUX
UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pPacCTeHHI, MOPOAbI JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CTIICYeHHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metonp! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUI
Y KUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii 1 UHANBUAYATbHBINA OTOOPHI
B CEJIEKLINH PACTEHUI U )KUBOTHBIX.
Ouenka s3KkcTepbepa.
biM3K0poaCTBEHHOE CKPEIIMBAHUE —
uHOpuANHT. Yucrast mTuHus.
CkpeluBaHue YUCTHIX JTUHUH.
I'erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudpuau3anys u e€ yCrexu.
HckyccTBEHHBIM MyTareHes3 U MojaydeHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKIUN

PackpoiBath copepkanne TEPMHUHOB U
MOHSTUI: KCKYCCTBEHHBIA OTOOD,
MacCOBBI 0TOOp, UHAUBUIY AJTbHBIN
0oTOOP, IKCTEPhEp, OIM3KOPOACTBEHHOE
CKpeIllMBaHNe, YACTas JINHUSA, TETEPO3NC,
HEPOACTBEHHOE CKPEIIMBaHNUE,
HCKYCCTBEHHBI MyTareHes,
nonuruionasl. CpaBHUBATH POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIUBUTyAJIBHOTO), BUBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJAJICHHOI1 ), CIOCOOBI OTYUYEHUS
MOJIUTIIIOUIOB.
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PaCTEHHI, 5)KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

llopmpemuwi: . B. MuuypuHs,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue.: MyJSHKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnvie u npakmuueckue
pabombol:

Dkckypeusi «OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUHN U JKUBOTHBIX

7.3

buorexaonorusa
KakK OTpaciib
MPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOACTBA. [ eHHast MHXKEHEpH4.
Otamnbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHas
uHxeHepusa. KineTtouHblie KyJIbTypBl.
MHUKpPOKIIOHATIBHOE PA3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHS, KJIETOUHAs
VH)XCHEpUs, TeHHAAUHKEHEPHUS,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOU(ULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOJICTBA, OCHOBHEIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUISCKHE HpO6H€MBI.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHoaoruny, «Kietounsie
KYJBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHHUEH TIEPEHOC TEHOB,
XPOMOCOM

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO3SHCTBa

U MEJUITUHBI.
[lepeuncsTh U XapaKTEpPU30BAThH
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OOCyKIaTh 9KOJOTUYECKUE U
ATUYECKUE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OMOTEeXHOJIOTUH (KJIOHUPOBAHUSA,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO N3MECHCHHS TEHOMA U
CO3/[aHUsI TPAHCTEHHBIX OPTAaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoE Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00yYaromxcs

y4eOHOT O MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBosronus ¥ METOIBI

€€ U3y4CHUs

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
Bimstnue 3BOIIOIMOHHOM TEOPUHN

Ha pa3BUTHE OMOJIOTHH U JPYTUXHAYK.
CBueTENBCTBA SBOIOLUN.
[TaneonTonornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOHUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cxoacTso u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. OMOPHOJIOrMYECKHE: CXO/ICTBA
U pa3ianyuus SMOPUOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pYJIUMEHTApHBIE OPTraHbl, aTABU3MBI.
MounekyasipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MOHSITUI: BOJIIOIMS, IEPEXOJIHBIE
(bopMmBI, GUITOTEHETUICCKUAEC PSIBI,
BH/IbI-OHJICMHUKH, BUIBI-PCIIUKTHI,
3aKOH 3apO/IBIIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAITBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUIACTEIIHCTBA
ABOJTFOITUH: TIAJICOHTOIOTHYECKHE,
ouoreorpaduueckue,
AMOPHUOIOTUIECKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapxk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJIe,
penbedHbIe TAOTUIBI «3apOIBIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU MCKOIAEeMbIX JKUBOTHBIX U
pacTeHHi»; BIaKHbIE MPENapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Burue
JISITY LKD)

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBosonoHHas teopus Y. JlapBuHa.
[Ipennockuiku BO3SHUKHOBEHUS
JapBUHU3MA. J[BHOXKYIIIUE CUITBI
ABOJIIOLINM BUIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OFPAaHUYEHHOCTH PECYPCOB,
HEONPEAEIIEHHAS U3MEHUUBOCTD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTHyeckasi TEOpHs SBOITIOIUN

PackpbiBaTh cojiep’KaHUE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
U UICKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UICU, KOHIICIIIUN 1
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
sposmonuio K. JIunues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATUKH 1 OOBSCHSITH MPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIONOKECHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabauysl u cxemol: «llomynsuuny,
«Kapra-cxema mapuipyTa nyTeleCTBUS
Y. Napsuna», «@opMbl 00pbObI

3a CyILECTBOBaHUEY», « ECTECTBEHHBIN
oT60op», «MHOroodpazue copToB
pacteHui», «MHOroo0pasue nopoj
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBHl.
XapakTepu3oBaTh COJCPKAHUE U
3HAYEHUE FBOJIIOIIMOHHON KOHIIENIUN
K. b. Jlamapxka.

OueHMBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-D)KOHOMUYECKHE
MPEANOCHUIKM BO3HUKHOBEHUS
ABOJTIONMOHHONW Teopuu Y. [/lapBuHa.
PackpbIBaTh coepKaHKEe IBOJIOLMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, (PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu dBoJtonuu (CTD) u 00bICHATD
e 3HaueHue JUISIOUONIOrHH

13

Bun: kpurepun n
CTPYKTYypa.
[TomysAnus kak Kax
JJIEMEHTapHas
€AVMHMIA BUJA

MuxposBomonus. [lomymnsamus kak
€AMHHUIABUA U DBOJIIOLIUH.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«MyTaluroHHass U3MEHYUBOCThY.
Obopyodosanue: MUKPOCKOTI,
MuKkponpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJienb-anmmkanus «llepexkpéct
XPOMOCOM).

PackppiBaTh conmepkaHie TEPMUHOB U
MTOHSATHI: MUKPOBOJTIOITHS, BU]I,
KPUTEPHUH BUJA, apeal, TOMYJISIH,
reHo(OoH, MyTaliy, KOMOWHAIINH
TEHOB.

XapakTepu3oBaTh BUJ KAaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY H
[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boeinenste kpuTepun Buna
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopnsle u npakmuueckue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpapuuecKkuii) u
MPUMEHSTh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOMYJIAINIO KaK
CTPYKTYPHYIOSAWNHUITY BHIA U
HBOJIIOIIHH.

OnuchIBaTh MOIMYJISAIUIO TI0 OCHOBHBIM
MOKa3aTeisIM: COCTaB, CTPYKTypa

1.4 | IBmwxkyine CHIbI JBrxymme cuitel ((pakTophl) 3Bostouu | PackpeiBaTh coliep>kaHE TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN MOHSTUIN: KOMOMHATUBHAS
(baKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs M3MEHYUBOCTh, MyTaIlUU, MyTallUOHHBIN
M3MEHYMBOCTb. [10NyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJISILIMOHHBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JICMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBUXKy1IME CUITBI (aKTOpBI SBOIIOLUN: MyTal[UOHHBIN
ABOJTIOLIMI npoiiecc, KOMOMHAaTUBHAs
W3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHOB, N30SI, MUTPALIHSL.
YcranaBiamBaTh NPUYUHHO-
CJICJICTBEHHbBIE CBSI3U MEX]LY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTAPHBIX
(haKTOPOB) ABOJIOLIUU
1.5 | EcrectBennslit 0T60p EcTtecTBeHHBII 0TOOp — HanpaBsstonuii | PackpeiBaTh conepxaHue TEPMUHOB U

U ero hopMbl

(bakTop >BOJIOLIMH.
®DopMbI €cTeCTBEHHOr00TO0pA.

MOHSATUM: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIIIeCTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprbda 3a CyIIecTBOBAaHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb GOPMBI €CTECTBEHHOTO
ot0opa (IBMKYIINM, CTAOMIU3UPYIOIIHA,
JTU3PYIITUBHBIN) B CPAaBHUBATH X MEKITY
co0O0i1.

XapakrepusoBaTbh 00pb0y

3a CyIlIeCTBOBAHUE U CPaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHY TPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(dbakTopamMu BHEUTHEHN Cpe/ibl)

1.6

PesynbraTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHU3MOB U
BUJ1000pa30BaHKe

[Ipucnoco6aeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Botoruu. [Ipumepsi
MIPUCIIOCOOJICHUH Y OPTaHU3MOB.
Apomopho3bl 1 uIoaganTaIHy.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpadguieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosarue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackppiBaTh copepkaHne TEPMUHOB H
MOHSATHM: TPUCTIOCOOJICHHOCTb,
MMOKPOBUTEJILCTBEHHAS U
npenocTeperamolas oOKpacka,
MacCKHUpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBISABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MpernapaTax MpUMepbl
MPUCTIOCOOJICHHOCTH PACTeHUN U
KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, TOKAa3bIBaTh OTHOCUTEIBHYIO
1€JIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMS;
OTIMCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMHU OKPACKU; HaOOP MI0I0BU
CEeMSIH.

Jlabopamopnvle u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
pUCIOCOOJICHHOCTH OPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpaduaeckoroBuI000pa3oBaHUs

1.7 | Hanpasnenwus u nmytu
MaKpOIBOJIIOLIUU

MakposBonronus.

DopMbI IBOITIOIUH: (pUsleTHYECKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpatumocTthb
sBoJionun. [Ipoucxoxnenue

OT HECTIEeIMATIN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuann3anus.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpemsi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «KApoMopdo3bD»,
«anoamanranumy, «O0mmas
JIETE€HEPALIUSD).

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb « CTpO€HHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpriBath conepkaHue TEPMUHOB U
MOHSTHIA: MAKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomop}o3, uaroananraius, oomas
JereHepanus, afanTuBHas paguanus.
XapakTepu3oBaTh (POPMBI IBOJIOLIMH.
BrisBisats apomopdo3sl u
WJINOATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKkuit perpecc, apoMopdos,
WIM0a AN Talluio U OOIIYIO
JiereHepaluio.

BrISIBISITE B3aUMOCBSI3U MEXKTY Ty TSIMU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMM U KUBOTHBIX

HToro 4yacoB o teme
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Tema 2. Bo3nHnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Ucropus xxu3nu

Ha 3eMJIe 1 METOJIbI
€€ U3y4YCHHUS.
I'mnioTe3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

JloHay4HbIE MPEICTABICHUS

0 3apO’KJICHMM XKU3HU. HayuHble
TUIIOTE3bl BO3SHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 umaHCIepMusl.
XUMHYECKAS] SBOJIOIHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCNEPUMEHTATBHOE MOATBEPKICHUE
XUMHUYECKOU IBOIIOLIUU.

HauanbHble Tarnbl 0M0JIOrM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MPOTOKJIETKHU.
[lepBbi€ KIETKU U UX IBOIIOLIHSL.
@opMHUPOBaHUE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

llopmpempul.

®. Penn, JI. [Tactep, C. Mumnnep,

A. U. Onapumn, I'. FOpwu.

Tabnuywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPaAY,
«PacturennHas kiaeTkay, « ’ KuBoTHast
KiieTkay, «[Ipokapuornueckas
KJIETKa»

PackpwiBaTh cojiep:kaHle TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, [MAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIN.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XAUMHUYECKOM HOHMOJIOrMYECKOM
ABOJIIOLIHUH.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HUKHOBCHUS KU3HHU Ha 3emJie
(KpeanoHu3Ma, CaMONPOU3BOJIIHLHOTO
3apOXKJaeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nojiyyeHunro opraHudecKux
BEIIECTB M3 HEOPTaHMYECKUX MyTEM
aOMOTeHHOr0 CHHTE3a
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2.2

OcHOBHBIE HTarbI
HBOJIIOIUH
OpPTaHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiamMm

PazButHe )xu3HM Ha 3emiie 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y mpoTepo3oickas 3psl. [1ameoszorickas
apa u e€ MePUOIbl: KEMOPHICKHUIA,
OPIOBHUKCKUH, CUITYPUNUCKUH,
JICBOHCKHUI, KAMEHHOYTOJIBHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kanno3orickas 3pa u €€ nepuosbl:
MaJ€OreHOBBINA, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTHUKa KJIIMMaTa u
reoJIOrHYeCKuX mporeccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopo3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
paclBET ¥ BEIMUPAHUE TPYII KUBbIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pazputue
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYCCKAs Ta0IHIIa;
KOJUTEKIUS «DPOpMBbI COXPAaHHOCTH
MCKOMNAEMBbIX YKUBOTHBIX U PACTCHUIN.
Jlabopamopnvie u npakmuueckue
paoomowi:

PackpsIBaTh coepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUI, OPTIOBUKCKUIA,
CUJIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIBHBIN, IEPMCKH,
TPUACOBBIHN, FOPCKUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM reOJI0THUYECKOU
VMCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUDA.
BreiienuTh riaBHbie apoMop(o3sl
PacCTeHU U )KUBOTHBIX.

CpaBHUBaTh MEXITy COOOM
MPEJICTABUTENIEN CUCTEMATHUYECKUX
rpyNI OPraHru3MOB, BBIABIISTh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HH
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[TpakTrueckas pabota Ne 1. «Mzydyenue
MCKOIIA€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHs « DBOJIIOLMS OPraHUIECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI MIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHm4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJouud. OCHOBHBIE MOHSTUI: CHCTEMATHKA, UCKYCCTBEHHAs U
OpPraHUYECKOT0 MUpa CUCTEMAaTUYECKUE TPYNIbl OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Jemoncmpayuu: HOMEHKJIaTypa, MPUHLINI
Tabauywl u cxemol: «CoBpeMeHHast MEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHpPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPTaHMYECKOT0 MHpa
2.4 | DBOJIOIMS YeTI0BEKA DBoJIIOIUA YET0BEKa. AHTPOMOJIOTHS PackpsiBaTh coziepkaHue TEPMUHOB U

(anTpOMIOTEHE3)

Kak Hayka. Pa3Burue npeacraBieHui
O MPOUCXOXKICHUU YeTOBEKA. MeToabI
M3y4deHHs aHTpororeHeza. CxoacTea u
pa3nuuusl 4YeI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvl: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIETIKUA WA
M300paKEeHUsI KAMEHHBIX OpYIUi

TOHSITHI: aHTPOIIOJIOTHsI, AHTPOIIOICHES,
yesioBek pazymHbii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CATHAJIbHAS
cHUCTEMA.

[TepeuncnsaTh 3a1a4u AaHTPOIIOJIOTHUH,
ATANBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUN
YyeJIoBEKa.

M3marate OCHOBHBIEC IOJIOXKCHUS
teopun Y. /[apBuHA, KPUTHYECKH
OIICHUBATh HEHAYUYHYIOUH(POPMAITHIO
0 POUCXOXKJICHUHU YEIIOBEKA.

3HaATh CHCTEMaTUYECKOE MOJI0KECHNE
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TIEpPBOOBITHOTO YeJIOBEKA: KAMHH-
qorepsl, pyouna, ckpediia

Bua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPS

u Jp.).

YcTaHaBIMBATh YEPTHI CXOJICTBA H
pa3IMunuiYesIOBeKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O POUCXOKICHUH
YeJIOBEKa JIJIS IOHUMaHUsI MeCTa U POJIH
Yell0OBeKa B MPUPOJIC

2.5

JIBWKyIIIME CUITBI

(paxTopsr)
aHTpOIOreHe3a

JIBrokytue cuiibl ((hakTophl)
aHTpornorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIIEHUE, PEYb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUSI UEJIOBEKA
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX
HAaXOJIOK ITPEIKOBCOBPEMEHHOIO
YEJIOBEKa».

O6opyIoBaHME: MYJISKU
«IIpoucxoxaeHune yemoBeka
(MaJIEOHTOJIOTMYECKHIE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHUM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
opyauiiHas 1esITEIbHOCTD,
noJIMMoppu3m.

XapakTepru30BaTh ABUKYIINAEC CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOOM
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2.6 | OcHOBHBIE CTAMU OCHOBHBIE CTaJIUX U BETBU ABOJIOLINHI PackpbiBaTh cojiepKaHUE TEPMUHOB U
3BOJIFOLIAH YETOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK MOHATHN: aBCTPAJIOMUTEK, YETOBEK

yMelbiid, YenoBek MpsAMOXOIIINM, YMEJIbIN, YEJIOBEK MTPAMOXOISAIINH,
YenmoBek HEaHAEPTAIBCKUM, UeoBEK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOT'O THUIIA. HEOJIMTHYECKAs! PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CyIIIECTBOBaHMUsI, 00JIaCTh XapakTepu30oBaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO c000l OCHOBHBIE CTAJIUU IBOJIIOIIUU
MO3ra, 00pa3 KU3HU, OPYAUSL. YEJI0BEKa: XPOHOJIOTHYECKUM BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00bEM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 KU3HU U
MMAJICOHTOJIOTMYECKUX HAXOJIOK IPEIKOB | OPYAUsl TPy Aa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelimme moam», «IpeBane
moan», «I[lepBbie COBpEMEHHBIE JTHOAN.
OO0opynoBaHue: MyJIsiKU
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAaHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OPY I
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrnepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpbiBaTh cojiep:KaHUE TEPMUHOB

Y IPUPOJIHBIE
aZjanTaldy YeJIOBeKa

OOJBITINE pachl: €BPOIICOUTHAS
(eBpaswuiickasi), Herpo-aBCTpaJouHas
(3KxBaTOpUAIIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHCKas).

Y MOHSITUH: paChl, paCOT€HE3, COLHAaJ-
JIAPBUHU3M, PACU3M, METHCAIIUS.
XapakTepu30oBaTh U CPABHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemol: «YenoBeueckue
paceD»

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TIPUMEPDI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AUHCTBO Buga Homo
sapiens, Hay4Hy0 HECOCTOSTEIbHOCTD
PaCoOBBIX TEOPHUU, UJEH COLHUATBHOTO
JIApBUHU3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3Mbl U OKpY:KamoIas cpeaa

3.1 | Dxomnorust Kak Hayka 1 DKOJIOTHs KaK HayKa. 3ajadnu pa3fensl | PackpblBaTh cofep:kaHie TEPMUHOB U
HKOJIOTHH. MOHSITUM: PKOJIOTHS, TIOJIEBbIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KaIOIIEH CPEeIbl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHE.
Ilopmpemepi: A. 1'ymMO0IBAT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3zensl UCBSI3U C IPYTUMU HayKaMH.
Tabnuyvl u cxemvr: xapta «IIpuponnsle | XapakrepuzoBaTh METOIBI
30HBI 3eMJIN» DKOJIOTMYECKUX UCCIIEIOBAHUN

3.2 | Cpenpl oOuTaHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepkaHue TEPMUHOB

HKOJIOTUYECKHE
(akTopsI

HA3eMHO-BO3/1yllIHAsl, [IOYBEHHAs,
BHYTpPU-OpraHU3MEHHAS.
OkoJnoruyeckue GakTopsbl.
Krnaccudukanus s3Kko10rmaeckux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIIUN (JINMUTHPYIOLIUIN )
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(hakTOpOB: AOMOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenpblOOUTAHUS
OpPTaHU3MOBY

daxkrop.

XapakTepru30BaTh yCIOBUS CPE/T
OOUTaHMsI OPTaHU3MOB;
KJIACCU(PUITUPOBATH M XapaKTEPHU30BaTh
dKOJIOTHYECKHE (DAKTOPHI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuckIBaTh JEHCTBUE SKOJIOTUUECKHUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEEATEIbHOCTH
pacTeHUH M )KHBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuoTHuecKue
(bakTopsI

AOGuoTnueckue (paKTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
®doronepuoansm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «POTOMEPUOTUIM.
Jlabopamopnvle u npakmuyeckue
paoomowi:

JlaGopartopnas paborta No 3.
«Mopdonoruaeckue 0COOEHHOCTH
PaCTEHHM U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KoJIeyca»

PackpoiBath conepxanue TEPMUHOB U
MOHATUH: abnoTHYeCKHne (PaKTOPHI,
dhoToneproan3M, OMOIOrHYECKUE
PUTMBL.

AHanmu3upoBaTh JEHCTBUE CBETA,
TEeMITepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH MIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOANTE OMOIOTHYCCKIEC HAOIIOACHUS
1 0pOPMJIISATH PE3YyJbTAThl TIPOBEIEHHBIX
HaOJTI0ICHU
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3.4 | buortnueckue buotnueckue paxropsl. Buasi PackppiBath copepkanne TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUICCTBO, CAMOMO3 U | XUIIHUYECTBO, IIapa3UTU3M,
ero ¢opmel. ITapasuTusm, Koomepanusi, | KOHKyPEHIHs, MyTyalIn3M, CUMOHO3,
MyTyaJli3M, KOMMEHCATA3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAITU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICUCTBU JIJIsl CYII€CTBOBAHUS (baKTOPBI ¥ BUJIBIB3AaMMOOTHOIIICHUN
OpraHU3MOB B ITPUPOHBIX COOOIECTBAX. | MEXIAY OpraHu3MaMu; IPHBOJIUTh
Jemoncmpayuu: pUMEPHI B3aUMHOM
Tabauywl u cxemsi: «IlumieBsie Enm» MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
OMOTHUYECKUXB3aUMOICHCTBUN
OpPraHU3MOB
3.5 | DKonoruyeckue DKOJIOTHYECKHE XapaKTePUCTHKU PackppiBaTh copepkaHne TEPMUHOB H
XapaKTePUCTUKU nonyJisiiuu. OCHOBHBICTIOKA3aTeTH MOHSATHUH: TIOMYJISAIUS, YACIICHHOCTD,
BU/IA Y TTOMYJISIIAH MOMYJISIIUN; YUCICHHOCTb, INIOTHOCTb, MJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTb,

POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHamMmka 4uciIeHHOCTH
NOMYJISILNN U €€ PEeryJIsaLHusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISIUKA UHQY30pUU-TY PETbKI.
Jlabopamopnwie u npakmuyeckue
paoomoi:

NPUPOCT, MUTPpaALUs, AMHAMUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISILIMK; OMUCHIBATH MEXaHU3MbI
PEryJsiuy YUCIEHHOCTH MOMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN Pa3HBIX BUJOB
PaCTCHUIN

HToro yacoB 1o teme

5

Tema 4. Coo01iecTBa M DKOJOrHYECKHE CHCTEMBbI

4.1 | CoobmiectBa 1 Coo0111ecTBO OpraHU3MOB — OHOLIEHO3. PackpbIBaTh cosiepkaHUE TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHIOBAS, MOHATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOoPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casizu B OUOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUJIOBYIO,
Tabauywl u cxemol: «llumieBsie nenu, MPOCTPAHCTBEHHYIO U TPOHUUECKYIO
«buOIIeHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH POJIbL KOMIIOHCHTOB
«Tunuruneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJACPKAHUU €TO
«PacTuTenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTEKITHS «bHoIieH03 Ha OMpeeEHHON TEPPUTOPUH.
OOBSACHITH OMOJIOTUYECKHUI CMBICT
SAPYCHOCTU UITUCTOBOM MO3AMKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBSI3U MEKITY
OpraHu3MamMu
4.2 | DKoCHCTEMBI 1 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKphIBaTh CONEP:KaHHE TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILLIECTBOBaHUS

IToHsaTHE 00 BKOCHUCTEME U
OHUOreOIIEHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MPOAYIICHTHI, KOHCYMEHTHI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BeliecTs U MOTOK YHEPTUU
B DKOCUCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKOocuCTeMBbI. [InIeBbIe TIenu U CeTH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
oromMacca, MpoayKIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cykau¢s.

Tabauywl u cxemvol.: «IIpuponnsie
coobmecTBay, «Llenu mutaHus,
«IKoJIOorMYecKas MUpaMuaIa

LENb U CE€Th, IKOJOTUYECKHUE
nupamMuIbl, Onomacca, mpoyKITns,
CYKLIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEIIIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh MACTOUIIIHBIC U ICTPUTHBIC
MUIIEBBIC e, TPOPUIESCKHUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUbl YUCIICHHOCTH U TTUPAMHIBI
OMOMAacCCHI.

CoCTaBJATh 1IEMU U CETH TTUTAHUSI.
IIepeuncnsiTh CBOMCTBA YIKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepru30BaTh CyKIIECCUH, BBISBIIATD
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[TIpuponnsie
DKOCUCTEMBI

IIpupoHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WK
HIMPOKOJUCTBEHHOTO JIECa.

PackpbIBaTh coJiepaHue TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTeO01IeHO3bI, (DUTOTIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyvt u cxemol. «IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECA»,
«bnoneHnos Bogoémar.

Obopyoosanue: TepOapuM U KOJUICKIIUU
PACTEHHI U JKUBOTHBIX,
MIPUHAJJICKAIIUX K PA3HBIM
HKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
KOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINE
pasHbie TpohUIECKHUE YPOBHU

4.4 | AHTPOTIOrCHHBIC AHTPONIOr€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
DKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arpo3’KocucTemMa, ypooskocucrema,
XO35IICTBEHHOE 3HaYEHUE OonopazHooOpazue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpO’KOCUCTEMBI U
buopasnooOpasue kak ¢hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU SKOCUCTEM. COXpPAHEHUE | CYIIECTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIe. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJOBOI COCTaB U CTPYKTYDPY.
Tabauywl u cxemvl: K ATPOLIEHO3Y. CpaBHHBAaTh COCTaB U CTPYKTYPY
Obopyoosanue: KoJleKHs « BpeuTenn | mpupoaHbIX SKOCHCTEM U
BAKHEHIINX CEJILCKOXO3AMCTBEHHBIX arpo3’KOCHUCTEM, arPOIKOCUCTEM U
KYJIBTYP» ypOo3KOCHCTEM
4.5 | buocdepa — VYuenue B. 1. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkaHnue TEPMUHOB U
riodanpHas ['panuIipl, COCTAB U CTPYKTYpa MOHSATUI: Ouocdepa, ;KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ounocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE PaBHOBECHE.

dbyukiuu. OcobeHHOCTH 6uochephl Kak

OuenuBath Bkiaa B. U. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 OOpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemui: B. N. BepHaackuii.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
onocdepr», «PacnpocTpaneHue xU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/IaHUe yueHus o ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(GyHKIIUH ’KUBOTO BEIlecTBa OMocdepsl
U onpeaeisITh (Ha KapTe) 00J1acTH ero
HAUOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(yHKLHMIA 5KMBOTO BelllecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BeKa.

[lepeuncnarb ocobeHHOCTH OHOChEpHI
KaK IJ100aJIbHOM AKOCHCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BeniecTs u PackpsIiBatTh cojiepKaHue TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJIIBI DJIEMEHTOB MOHATHH: TIEJTOCTHOCTH Orochepsl,
ouochepsl (yrnepoma, azora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemwvi: «KpyroBopot OnuchIBaTh KPyroBOPOT BEILIECTB,

yriepoza B onocdepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOICH yriepojia B 6uocdepe.
OOBICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIu

4.7 | YenoBe4yecTBO YenopeuecTBO B Onochepe 3emiu. PackpriBaTh conepkaHue TEPMUHOB U

B Onocdepe 3emu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

MOHSITUIA: aHTPOIIOT€HHbIE U3MEHEHMUS,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOT€HHbBIE BO3JICHCTBHS

Ha pUpoay», « BaxkHeln1ne ICTOUHUKA
3arpsi3HEHHS BO3AyXa U TPYHTOBBIX
BO.», «IlouBa — BaxHeas
cocrasJsitolas onocheps», « PaKTOpsbI
Jerpaganuu nouBy, «llapHuKoBbIi
appekT», «PaKkTOophl paMOAKTUBHOTO
3arpsizHeHus ouocgepsd; Kpachas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

Xapaktepru3oBaTh OMOC(EpHYIO POITH
YeloBeKa.

[IpuBOAUTH MPUMEPHI AaHTPOIIOT€HHBIX
U3MeHeHu# B bnocdepe.

OueHnBaTh MOCIEJCTBUS 3arpPsI3HEHUS
BO3/IYILIIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
OoropazHooOpasusl.

dopMyIUpOBaTH COOCTBEHHYIO TTO3UIIUIO
10 OTHOILICHHIO K IJ100aJIbHBIM U
PETHOHATBHBIM YKOJIOTUYECKUM
npobJieMaM, apryMeHTHUPOBaTh CBOIO
TOYKY 3pEHHSI.

Ha3piBaTh MpUYUHBI MOSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUYECHHE MpOrpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
IPUPOABI U
YeJIoBeYeCTBa

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBoctu 6mocheprsr. OcHOBa
PaIMOHAIBHOTO YIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
UCToNib30Banue. JlocTrmkeHus OnoIoruu
Y OXpaHa MPUPOJIHI.

PackpeIBaTh coiepkaHue TEPMUHOB U
MOHSTUI: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu3oBaTh PALMOHAIBHOE
MCIIOJIb30BaHME IPUPOIHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUN
YCTONYUBOTO PA3BUTHSA
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Hemoncmpayuu:
Tabnauywt u cxemsi: «buochepa u
YEIIOBEK»

Hroro yacoB no teme 9

Pe3epBHOE BpemsI 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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