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denepanpHast pabouasi mporpamma o yueoHomy npeamety «buonorus» (6a3oBblit
ypoBeHb) (mpeameTHas o00inacTh «ECTeCTBEHHO-HaydyHBIE TIPEIMETBI») (mayee
COOTBETCTBEHHO — IMPOTrpaMMa IO OWOJIOTHH, OMOJIOTHS) BKJIFOYACT TOSCHHTEIBHYIO
3alliCKY, COJIep)KaHue OOy4YeHHs], IUIaHHpYEMbIe pPe3yJbTaThl OCBOCHHS IPOrPaMMBI
110 OMOJIOTUH, TEMATUYECKOE TJITAHUPOBAHUE.

[losicHuTenpHast 3amucka OTpa)kaeT OOIIMe IEeNU W 3aJayd U3ydeHHs] OUOJIOTHH,
XapaKTePUCTUKY TCUXOJIOTMUYECKUX TMPEANOCHIIOK K €€ W3YYeHHIO OOydYaroluMUcH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXKe IOAXOAbl K OTOOpYy COAepKaHus,
K OINPEIEIICHUIO IUIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne OO0y4eHHS paCKpBIBaeT COJACpXKATENbHBIE JMHUH, KOTOPBIC
npearalTcs g 00s13aTENbHOTO M3YUEHHUs B KaXKJIOM KIJIACCe HAa YPOBHE CPEIHEro
o01mero oopa3oBaHws.

[Inanupyemble pe3yibTaTbl OCBOCHHS MPOrpamMMbl MO OHMOJOTMM BKIIOYAIOT
JUYHOCTHBIE, METaNpPEIMETHbIE PE3yNbTaThl 32 BECh NEPUOJ OOYyYEHHS HAa YpOBHE
cpenHero obmero oOpa3oBaHUs, a TaKKe MPEIMETHbIE JOCTHXKEHHs 00ydarolierocs
3a KaXXJIbIi ToJ1 OOy4EHHS.

MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO  OHOJOTUH  TEOPETUYECKYIO  OCHOBY
JUISL ONpENENeHUs] MOAXO0I0B K (OPMHUPOBAHMIO COJAEPN AHUSA Y4YEOHOro mpeaMera
«buonorus» COCTaBUJIU: KOHIIEITyaJIbHbIE MTOJIOKEHUS orocC COO
0 B3aMMOOOYCIOBIEHHOCTH €€, ColepkKaHusl, pe3ylnbTaTOB 00y4eHUs! U TpeOOBaHUMI
K YPOBHIO MOJIOTOBKH BBIMTYCKHHKOB, TOJOXKEHHUS 00 OOMMX IEIsSX U MpUHIUNAX,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0mero oopa3oBaHMs
B Poccuiickoii denepaiivu, a Takke MOJOKEHUS O crenuduke OMooruu, e€ 3HaYeHU!
B MIO3HAHUU >KUBOW MPUPOJIBI U 00ECIICUEHUH CYIIIECTBOBAHUS YEJIOBEUECKOT0 OOIIECTRA.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSAM OTPECICHB OCHOBHBIC (YHKIIUHA IMPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpECTaBlICHHE O IeisaX, 00 o0Iieil crpareruu
oOy4eHMs, BOCOIUTAHUS U PA3BUTHUSL OOYYAIOLIMXCS CPEICTBAMHU YYEOHOro mpeaMmera
«buonorusy, omnpexaenser 00s3aTeabHOE MNPEIMETHOE COJEpP)KAHUE, €ro CTPYKTYpY,
pacnpeesieHue 1o pa3iesiaM U TeMaM, PeKOMEHAYEMYIO MOCIE€I0BATENbHOCT U3YyUEHUS
y4eOHOTO MaTepHuaia ¢ yuéToM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU
00pa3oBaTEILHOIO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJaroIUXCS.

B mporpamme mo OMOJIOTHMM TakKe YYUTHIBAIOTCS TPeOOBaHUS K TUITAHHPYEMBIM
JUYHOCTHBIM,  METalmpeJIMETHBIM W TIPEAMETHBIM  pe3ysibTaraM  OOydYeHHUS
B (pOPMHUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHOM JEATEeIbHOCTH/yUueOHBIX
JEHCTBUI 00YYAIONUXCS IO OCBOCHUIO COACPKaHUS OMOJIOTHYECKOT0 00pa30BaHus.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBI ypOBEHB) peaIr30BaH
OPUHITUI TPEEMCTBEHHOCTH B HM3yYCHMH OWOJOTHH, Ojarojapsi 4emMy B HeEl
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IPOCMATPUBAETCS HAPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBA3AHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHPOBO33pPEHHUs, LIEHHOCTHBIX OpPUEHTAalUd  JUYHOCTH,
HKOJIOTMYECKOTO MBIIUICHHUS, MPEACTaBICHUI O 3J0POBOM 00pa3e KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpYXawllen npupogHon cpene. lloatomy Hapsgy ¢ u3ydeHUEM
0OIIEONOIOTUYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOEHUHU >KUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTM OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOLECCOB B IMpOrpaMMme
10 OMOJIOTHH yJIeTIEHO BHUMAaHUE UCTIOIh30BAHUIO MTOTYYEHHBIX 3HAHUN B IOBCEIHEBHOM
KU3HU JJIS peUIeHHs] TPUKIAIHBIX 3a7a4, B TOM YUCIIe: MPO(PUIAKTUKHA HACIEICTBEHHBIX
3a00JIeBaHUN YEJOBEKAa, MEIUKO-TEHETHYECKOrO0 KOHCYJIbTHUPOBAHUS, OOOCHOBaHUS
HKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OKPYKAIOIICH MPUPOIHOM cpesie, aHanu3a
BIUSHUSL XO3SMCTBEHHOM JEATENBHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOIAHBIX U
UCKYCCTBEHHBIX HKOCHUCTEM. YCHJICHHWE BHHUMAHMS K MPUKIATHON HAMpaBICHHOCTU
ydueOHOro mnpenmera «bUOJOTHUS» TPOAUKTOBAHO HEOOXOJUMOCTBIO OO0ECIeUeHHs
YCIOBUM JUIsl PEHICHUSI OJHOM M3 aKTyallbHBIX 3a/lad IIKOJBHOTO OHOJIOTUYECKOTrO
oOpa3zoBaHusi, KoTopasi mpeanoyiaraetr GOpMUPOBAHUE Yy OOYUAIOUIUXCS CIIOCOOHOCTU
aJanTUPOBATHCS K U3MEHEHHUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[IporpamMa 1o OHOJOTMU SBISETCS OPUEHTUPOM JUISI COCTAaBJICHHUS pabOuux
IporpamM, aBTOPbI KOTOPBIX MOTYT MPEUIOKUTH CBOM BapUaHT MOCIEAOBATEIbHOCTH
U3YYEHHUS M CTPYKTYpbl Y4eOHOro Marepuaia, CBOE BHUICHUE MyTed (OpMUpPOBAHUS
y oOyuaromuxcs 10—11 kmaccoB mpenIMeTHBIX 3HaHWH, YMEHUU M CIIOCOOOB y4eOHOM
NESATEIbHOCTH, a TaKXE METOJUYECKUX pEIICHUN 3a7a4 BOCIUTAHUS U Pa3BUTHUS
cpencTBamMu y4eOHoro npeamMera «buonorusy.

buonorus Ha ypoBHE cpenHero oouero oOpa3zoBaHUs 3aHUMAET Ba)KHOE MECTO.
On obecrnieunBaeT GopMUPOBAHUE Y 00YUAIOIINXCS TIPEACTABICHUN O HAyYHOU KapTHUHE
MHUpa, paclUupseT M 0000IIaeT 3HAHUS O >KUBOM MpUpoAE, €€ OTIMYUTEIbHBIX
NpPU3HAKaX — YPOBHEBOM OpPraHMU3alMU U DBOJIIOLMH, CO3AAET YCIOBUS NJIsi: MO3HAHUS
3aKOHOB >KMBOW MPHUPOJIbI, (GOpMUPOBAHUS (PYHKIIMOHATHHOW TIPaMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30macHOro oOpasza KU3HH, SKOJOTMYECKOrO0 MBIIIJIEHUS, [IEHHOCTHOTO
OTHOILICHHS K )KUBOU MPUPOJE U YEIOBEKY.

Bonpiioe 3HaueHue OMOJOTHUS MMEET TakKe Il PEIICHHs BOCHUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/1ad CPEHEro OoO0IIero oOpa3oBaHMs, COIUATM3AIUUA O0YUYaIOIIUXCA.
N3ydyenue Ouonoruu oOecneyrBaeT yCIOBHS JJisi (POPMUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX W HWH(POPMAIMOHHBIX HABBIKOB, J3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTErpali OMOJOTHYECKUX 3HAHUM C TMPEACTABICHUSIMU U3 JPYTUX
y4eOHBbIX MPEAMETOB, B YacCTHOCTH, (U3UKH, XUMUU H reorpaduu. HazpanHbie
TIOJIOKEHUS O TIPEeTHa3HAYCHUH Y4eOHOTro rpeaMeTa « bruonorusy» cocTaBuiii OCHOBY ISt
onpenereHus MOAXOI0B K OTOOpY U CTPYKTYPUPOBAHHMIO €ro  CoOJiepKaHus,
MPEICTABJIICHHOTO B MPOTPaMMe 10 OMOIOTHH.

Ot16op conepxanusi yudeOHoro mpeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIUN KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM
oOy4Jaromrecs: JTOJKHBI OCBOWTH 3HAHUS M YMEHHUS, 3HAUUMBbIE NJisi (OPMHPOBAHUS
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o01Ieil KyJabTypbl, ONpEACIAIONINe aIeKBaTHOE MOBEACHHUE YENIOBEKa B OKPYXKaloIIeH
NPUPOAHON cpele, BOCTpPEOOBAHHBIE B IMOBCEJHEBHOM JKM3HM M MPAKTUYECKON
nesitenbHocTH. Oco0oe MecTo B OSTOM CHUCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
COJIep’KaHusl, KOTOpBhIE CIy>KaT OCHOBOW Juisi (OPMUPOBAHUSA TPEACTABICHUMN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U IIEHHOCTHBIX OPHEHTAIUSAX
JUYHOCTH, CIIOCOOCTBYIOITUX TYMaHU3AINH OUOJIOTHIECKOTO 00pa30BaHMSI.

CTpykTypupoBaHUE  COJAEpXaHUs  ydyeOHOrOo  MaTepuajia B  I[porpamme
no OWONOTMHM OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHMS] 3HAHUUN
00 OTJIMYUTENBHBIX OCOOCHHOCTSIX »UBOM TMPUPOJBI, O €€ YPOBHEBOM OpraHu3aluu
Y 3BOJIIOLIMH. B COOTBETCTBUUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CJENYIONINE CcojepxkaTenbHble TuHUH. «buonorus kak Hayka. Meromabl
HayyHOro Tmos3HaHus», «Kierka kak Ouosnorumyeckass cucrema», «OpraHusm Kak
ouonornyeckass cucrema», «CucreMa W MHOTrooOpasHe OpraHU4YECKOTO MUy,
«DBOJTIOIHS )KUBOU MPUPOJIBD), « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenps nzyyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHE
OOYyYarOIIMMHUCSL 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3allud KUBBIX
CUCTEM PAa3HOIO paHra M MNPUOOPETEeHHE YMEHUW HCHOJIb30BATh O3TU 3HAHUSA
JUIST TPAMOTHBIX JIEHCTBHA B OTHOIICHWHW OOBEKTOB JKUBOW MPUPOILI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmxenune e W3yYCHHUS y4eOHOTO npeaMera «bunonorusa»
Ha 0a30BOM ypOBHE 00€CIIEUMBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

OCBOEHHUE 00YYarOIIMMHUCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTIX, THIOTE3aX, [paBWiaX, CIyXalluX  OCHOBOMU
JU1s1 (GOPMUPOBAHUS TIPEICTABIIEHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPA, O METOAAX
HAy4YHOTO MTO3HAHUS, CTPOEHUH, MHOTOO0Opa3HH U OCOOCHHOCTSIX )KUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHHW3aIliH, BBIJAIONIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIIECIOBAHMSIX
B OMOJIOTHH;

dbopmupoBaHue y  0OydYaromuxcsi — MO3HABATENbHBIX, HMHTEIJICKTYyaJIbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IaHHBIX O MYTSIX pa3BUTHUS B OMOJIOTUN
HAYYHBIX B3TJISIOB, MACH M MOAXOJ0B K M3YUEHHUIO JKMUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alni;

CTaHOBJIEHHE y oOydarommxcsi 001e KyiabTyphl, (QYHKIHOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHITH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpaA KUBOUN
IPUPOJIBI HA OCHOBAHWH 3HAHUH U OTBITA, TOTYYCHHBIX MPU U3yUYE€HUU OUOJIOTHH;

GopMupoBaHne |y OOy4arOUIMXCSd yMEHMM  WMJUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM JEATETbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMUS YEJIIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOACHUS STHISCKUX HOPM
IIPYU MPOBEJICHUU OMOJOTUYECKUX UCCIIEI0BAHMM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHHUHW B TOBCEIHEBHOM JKU3HU
JUTSL OLIGHKH TIOCIIEACTBHI CBOCH JESITEbHOCTH MO OTHOILIEHUIO K OKpYXaIoIIei cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME U COOMIOICHHE Mep NPOPUIAKTUKU
3a00JIEBAHUI.

B cucreme cpegnero obmero oOpasoBanus —«buomorus», u3ydaemas
Ha 0a30BOM ypOBHE, SIBJISIETCS 00s3aTEIbHBIM YUYCOHBIM MPEAMETOM, BXOIAIINM B COCTaB
npeaMeTHON 00s1acTu «ECcTeCTBEHHO-HAYYHBIE IPEIMETHD.

OO1iee 4yKCIO 4acoB, PEKOMEHIOBAaHHBIX JJIsl M3y4eHUsI Ouonoruu — 68 yacos:
B 10 xiacce — 34 yvaca (1 uac B Hegemo), B 11 kinacce — 34 gaca (1 gac B Hefel0).
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COJEPXAHUE OBYYEHMUA

10 KJIACC

Tema 1. Buojiorusi kKak Hayka

buonorns kak Hayka. CBsi3b OHMOJOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PUIoco(ueid, STUKO, 3CTETUKOM 1 TpaBoM. Poiib
Oouonoru B (OPMUPOBAHMM COBPEMEHHOW HaydHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroapl MO3HAHMS KUBOM MPUPOIbl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCaHHUE,
U3MEpeHne, Kiaccuukanms, MOJASTHPOBAaHNE, CTATUCTHIECKAss 00pabOTKa JaHHBIX ).

Jemoncmpayuu:
Ilopmpemuwi: Y. JlapBuH, I'. Mennens, H.K. Konsios, J[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHMS )KUBOU TPUPOIBIY.

Jlabopamopuwie u npakmuueckue padomut.
[IpakTnueckas padbora Ne 1. «/cnonb3oBaHue pa3au4yHbIX METOAOB IPH U3YUECHUH

OHOJIOTHYECKUX OOBEKTOB.

Tema 2. ’)KuBble cUCTEMBbI M UX OPTraHU3aLUA

Xuseie cucrembl (OMOCHCTEMBI) Kak TpeAMeT u3ydeHus Ouonormu. Oriamuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OnocucTeM M HX pazHooOpaszue. YPOBHHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJIAPHBIA, KJIECTOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOIYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKUiT), OMOCHEpPHBIH.

Hemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHBIC IPU3HAKY KU3HW, « Y POBHH OpPTaHU3AIUH YKHBOU
IPUPOJIBIY.

Obopyoosanue: moaenb MoJiekyibl JJHK.

Tema 3. XuMnueckuii cocTaB U CTPOEHHE KJIETKH

XUMHAUYECKUM COCTaB KJIETKA. XHMHUYECKHE DJJIEMEHTBI. MAaKpOAJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boga 1 MUHEpabHBIE BEIICCTRA.

DyHKIMY BOJBI U MUHEPAJIbHBIX BEIIEeCTB B KieTke. [logaep:kanue ocMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHnMBblE M 3aMEHUMBIE AMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI O€IKOBOW MOJIEKYJbI (MepBUYHASA, BTOPHYHAS, TPETHUHAS W YeTBEPTHUHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBA OeKkoB. buonorndeckue GyHKIIUNU OSITKOB.

depMmeHTBI — OWonoruveckrne kKarammzatopbl. CTpoeHHE (epMeHTa: aKTHBHBIN
HEHTp, cyocTpatHas cruerubuaHocTh. Kopepmentsl. Butamunsl. Otnuuns GpepMeHTOB
OT HEOPTaHUYECKUX KaTaTu3aTOPOB.
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YrneBoapl: MoOHOcaxapwbl (TIIOKO03a, pud0o3a M Ae30KCUpH003a), JAHCaxXapHIbl
(caxapo3a, JakTo3a) W  TOoJUCaXxapuabl  (Kpaxmall, TJHMKOICH, IIEJUII0JI03a).
buonornueckue GpyHKINUN yTII€BOJOB.

Jlunupl: Tpurauuepuabl, pochonunuasl, crepouasl. ['uapoduibHo-ruIpOodhOOHBIE
cBoiicTBa. buonornyeckue @yHkiuu aunuaoB. CpaBHEHUE YIJIEBOJAOB, OEIKOB U
JUMHUI0B KaK UCTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykieotnasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnoT. Crpoenne u ¢pynkuuu JAHK. Ctpoenne u dynkuuun PHK. Bunsr PHK. ATO:
CTpoeHHEe U QYHKIIUH.

[uronorust — Hayka o kierke. Kierounast Teopus — npumep B3auMoAeCTBUS Uaei
1 (aKTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3yYEHUS KIETKHU.

Kierka kak nenoctHas skuBas cucteMa. OOlIME MPU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMOpaHna, Moiekynbl JJHK kak renermyeckuii anmapar, CUCTeMa CHUHTE3a
OeJka.

Tunsl KiIEeTOK: ykapuoTHYecKass W NpokapuoThueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kietku. Knetounas crenka 0akrepuil. CTpoeHUE 3yKapUOTUUECKOM
kJIeTKi. OCHOBHBIC OTIIUYUS PACTUTEILHOM, >)KUBOTHOM U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIETOYHAas CTEHKA, TIUKOKaIHKC,
ux Qyskiuu. Ilnasmatudyeckas memOpana, e€ cBoiictBa u (yHkiuu. llutomnazma
u e€ opranounbl. OnHoMmeMmOpanHbie opranouasl kietku: JIIC, anmapar [Nombmxw,
au30coMbl.  [loyaBTOHOMHBIE  OpraHOWIBI  KJIETKH: MHUTOXOHAPUH, IUIACTHIBI.
[Ipoucxoxnenre MUTOXOHAPUIA U TuIacTul. Buasl miiactun. HememMOpanHble OpraHOU/IbI
KJIETKH. pUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJH, PECHUYKH, KIYTUKH. DyHKIHMH
OpraHOMJIOB KJIeTKH. BitoueHus.

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue sapa: sfepHas 000JI0uKa,
KapuoIUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KJIETKE.

Jemoncmpayuu:

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

Juacpammer: «PactipefeneHue XMMUYECKUX 3JIEMEHTOB B HEXHBOW MPHUPOIL»,
«Pacrnipenenenrne XMMUYECKUX AJIEMEHTOB B )KUBOU TIPUPOJICH.

Tabnuywr u cxemwi: «llepuonuyeckass Ta0dnMIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHrue MOJIEKYJbl BONb», «buocuHTes Oenkay, «CTpoeHue MOJIEKYJbl OeKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJTHK», «Ctpoenue mosekyast ATDy,
«CTpoeHue PyKapuoTHYECKOU KIeTKu», «CTpoeHue >XKMBOTHOM KJeTKu», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpOEHUE NPOKAPUOTHUYECKOW KIIETKn», «CTpoeHue sapa
KJIETKN», « YTIEBOIABDY, «JIUTIMIbI».

Obopyoosanue:. CBETOBOM MHMKpOCKON, OOOpyJOBaHUE Il MPOBEICHUSA
HaOJIO/ICHUM, HW3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIpENnapaTbl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.
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Jlabopamopusle u npakmuyeckue pabomot.

JlabopaTtopHnas pabota Ne 1. «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe amMHIIa3bl WA KaTaJlasbl)y.

JlaboparopHas padota Ne 2. «M3yueHne cTpoeHHs KIETOK PACTEHUHN, KUBOTHBIX U
OakTepHii Mol MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpenapaTax u UX OMHUCAHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH

OOMeH BemllecTB, WM MeTa0oaM3M. AccHUMWIIIMS (IJIACTUYCCKHA OOMEH)
U JUCCUMWIANNS (SHEPreTHYeCKU OOMEH) — JIBeé CTOPOHBI EIMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB CoOXpaHEHUsI BEUIECTB M SHEPrMM B IMOHUMAHHUH
MeTab0aM3Ma.

Tumnbr oOMeHa BemiecTB. aBTOTPOogHBI u TeTepoTpodHbId. Ponbs ¢epmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

dotocunTe3. CBeroBas U TeMHOBas (asbl doTocunte3a. Peakunu orocuuTesa.
O¢ddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JIJIs KU3HU Ha 3emiie. Biusinue
yCIIOBHMA cpeapl Ha (POTOCHHTE3 W CMOCOOBI TOBBIMICHUS €T0 MPOJTYKTHUBHOCTH
y KyJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UPYIole OaKTepuu. 3HaUYECHUE XEMOCUHTE3a JUIsl KU3HU
Ha 3eMJie.

OHepreTudeckuii o0OMEH B KieTKe. PaciieruieHue BEIIeCTB, BBIJCICHHE
¥ aKKyMYJIMPOBAaHHUE DHEPTUU B KIIETKE. DTaIbl SHEPTETHUIECKOT0 oOMeHa. [ mkomms.
bpoxxenne u ero Buabsl. KucmopogHoe OKUCIEHUE, WU KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe GochopunupoBanue. IHHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHa.

Peakuun matpuuHoro cunresa. ['enetnueckas undopmanus u JJHK. Peanuzanus
reHeTuyecko wuHdopMauu B KJIETKe. [eHeTMYecKuid KOJA U €ro CBOMWCTBA.
Tpanckpunius — Marpuunbii cunte3 PHK. Tpancnsiuus — OuocunTe3 Oenka. ITaribl
TpaHcisiuu. KonupoBanue aMuHOKUCTIOT. Pok pubocom B OuocuHTe3e Oemnka.

Heknerounsie ¢GopMbl KM3HH — BHPYCHL. VICTOpUS OTKPBITHS BHUPYCOB
(I.1. UsanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO I[MKJIa BHPYCOB.
bakrepuodaru. bonesnn pacTeHmid, )KUBOTHBIX W UYEJIOBEKA, BBHI3BIBACMBIC BUPYCAMH.
Bupyc wnmmynonedunmra dyenopeka (BUY) — Bo3Oymutens CIIMa. OOGpatHas
TPAHCKPHIIIIMSA, peBepTa3a W WHTerpasa. [IpodrmakTuka pacrnpocTpaHEeHUsS BUPYCHBIX
3a00JIEBaHUI.

Jemoncmpayuu:

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

Tabnuyvr u cxemwl. «Tunel nuTaHusy, «Metabonuam», «MHUTOXOHAPHUSIY,
«JHepreTuueckuii  oOMeH», «Xiopomiaacty, «®Porocunre3y», «Crpoenue JIHKY,
«Ctpoenue u (QyHKUMOHHMpOBaHUE TeHay, «CuHTe3 Oenka», «['@HeTHYEeCKU KOy,
«Bupyce», «baktepuodarny, «Ctpoenume u xusHeHHbl 1wk Bupyca CIIN/Ia,
oaktepuodaray, «Pernukarnus JHK».

Obopyoosanue:. woaemu-anmmkaimu — «Yasoenue JHK wu  Tpanckpumumsy,
«buocunres 0enka», «CTpoeHue KiIeTkn», Mojaeb cTpykrypsl JTHK.
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Tema 5. PasMHoOXkeHNe U HHANBHIYAJIbHOE PAa3BUTHE OPraHN3MOB

Kierounsli UK, UK KU3HEHHBIN UK KieTku. MHTepdaza u mutos. [Iporeccs,
nporekatomue B uHTepdaze. Permnmukanus — peakuuss matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HAOOp — KapUOTHUIIL. JIUTIIIOUIHBIN W rarjJouIHbIN
XpOMOCOMHBIE HaOopbl. Xpomartuibl. LluTonormyeckne OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue kiaetku — Muto3. Ctaauu muto3sa. [Ipoiiecchl, mpoucxosiiye Ha pa3HbIX
CTaJIAsIX MUTO3a. bHOJIOTMYECKUI CMBICT MUATO34.

[Iporpammupyemasi THOENb KIETKH — allONTO3.

@opMbI pa3MHOKEHHS OpPraHM3MOB. Oecronoe W mnojoBoe. Buael Oecrnonoro
pPa3MHOXEHHUA. JIeJICHHE HAaJBOE, IIOYKOBAHME OJIHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKEHHE. VCKycCTBEHHOE KIJIOHMpPOBaHUE
OpPTraHU3MOB, €T0 3HAYCHUE JUIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIUYHUSA OT OECIIOIIOTO.

Meito3. Cramguu wmenosa. IIpomeccel, mpoucxoasmuye Ha CTagusix Meo3sa.
[ToBenenne xpoMocoMm B menose. KpoccuHroBep. bHOJIOrHYECKrid CMBICT U 3HAYCHUE
Meno3a.

I'amerorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Yy *KUBOTHBIX. [losoBBIE
JKeJe3bl. CEMCHHUKU U UYHUKH. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX KJIETOK — rameT
(cnepmaro3oua, sAIEKIETKa) — crepMaToreHe3 u ooreHe3. OCcOOEHHOCTH CTPOCHHUS
AUIEKIIETOK U ciepmaTo3ou0B. OmonorBopenue. [lapreHorenes.

NuauBunyanpHOE  pa3BUTHE (oHTOTCHE3). OMOpHUOHAIIBHOE  Pa3BUTHE
(omOpuorenes). Otanbl SMOPUOHATBLHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyJIsius, OpraHoTeHe3. [TocTamOproHaNbHOE pa3BuUTHE.

Turel TOCTIMOPHOHABHOTO Pa3BUTHS: TPSAMOE, HEnpsiMoe (JMYMHOYHOE). BrusiHue
Cpenbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BbBI3BIBATH BPOXKIEHHbIE
YPOZICTBA.

Poct u pa3Butue pacreHnii. OHTOr€He3 [IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,
CTaJVU Pa3BUTHS.

Jemoncmpayuu:

Tabnauyvr u  cxemvi: «DOpMBI  pPa3MHOXKEHHSI OpPraHU3MOB», «JlBoitHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHUE PACTCHUID,
«Jlenenue kieTku 6akTepuin», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBIY,
«Knerounsnii ukin», «Pemnukanus JHK», «Murtoszy», «Meios», «IIpsmoe n HenpsiMmoe
pa3Butue», «l'aMeToreHe3 y MIICKOMUTAIOMMNX MW YeloBeKa», «OCHOBHBIE CTaINU
OHTOTECHE3A.

ObopyodosaHnue: MHKPOCKOTI, MHKPOITPENapaThl «CrniepmMaTo30uabl
MJICKOIIUTAIONIETO», «SHleKeTka MieKonuTaomero», «KapuoknHe3 B KIETKax
KOpEIIKA JIyKa», MarHuTHas MoJelb-aniuinkanus «/lenmenue knetku», monens [JHK,
MOJIeJIb MeTa(azHON XPOMOCOMBI.
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Jlabopamopmusle u npakmuyueckue paoomot.

Jlabopatopnas pabota Ne 3. «Habmrogenne MuTo3a B KJICTKAaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpEIapaTax.

JlaboparopHast pabota Ne 4. «V3yueHue CTPOCHUS IMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIperapaTax.

Tema 6. HaciieacTBEHHOCTh M U3MEHYUBOCTh OPraHM3MOB

[Ipenmer u 3agmaum renetuku. Mcropus paszButus reHetuku. Posb nmTosioruu
1 SMOPHUOJIOTUU B CTAHOBJICHUM T€HETUKH. BKIag pocCUiicKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKU. MeToAbl T€HETUKH (TMOpPUI0IOTMYECKHU, ITUTOT€HETUYECKU,
MOJIEKYJISIpHO-TeHETHYEeCKHi1). (OCHOBHBIE TE€HETHYECKHE TMOHATUSA. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMAsl B CXEMAX CKpPEIIUBAHUN.

3aKOHOMEpPHOCTH HAacJlE€AOBaHUs IIPU3HAKOB, YyCTaHOBJIEHHbIE [. Menzaenem.
MonorubpuaHoe ckpelmuBaHue. 3aKOH €IUHO00pa3usi TMOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuno noMuHHUpPOBaHUS. 3aKOH PACHICIUICHUSI TPU3HAKOB. [ MITOTE3a YMCTOTHI TaMeT.
[TosmHOE 1 HEMTOJTHOE JOMUHUPOBAHUE.

JluruOpuaHoe CKpenMBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHUS MPU3HAKOB.
[{uTorenernuecke OCHOBBI ~ AUTHOPUAHOTO  CKpEIIMBAaHMS.  AHaIU3UPYIOIIEe
cKpemuBaHue. lcnonb30BaHWE aHAIM3UPYIOWIETO CKPEIIMBAHUS ISl ONPEACICHUS
reHOTHUIIa 0COOU.

CuemieHHOe HacienoBaHue npuszHakoB. Padora T. Moprana no crernjieHHOMY
HAaCJIEIOBAaHMIO I'eHOB. HapyllieHre cuerieHus reHoB B pe3yJsibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOpUS HACJIECACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka mnosa. XpOMOCOMHOE ONpEAEICHUE MoJjia. AYTOCOMBI W TOJIOBBIE
XpPOMOCOMBI. [ 'OMOraMeTHbIE U TeTEPOraMeTHbIE OpraHu3Mbl. HaciienoBanve npu3HaKkos,
CLEIUIEHHBIX C MTOJIOM.

N3menunBOCTh. BBl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAsA. Poiib
cpeAabl B HEHACJEJICTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTHKA MOAUGUKAIMOHHON
M3MEHUYMBOCTH. BapuauMOHHBIM psAX W BapuauMOHHas Kpusasd. Hopma peakuuu
npusHaka. KoimdecTBeHHbIEC M KaUECTBEHHBIE TPU3HAKU U MX HOpMa peakuuu. CBoCTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennasi, wiM TEHOTHIHWYECKas, W3MEHYMBOCThb. KoMOuHaTHBHAA
M3MEHYMBOCTh. Mel03 U MoJIOBOM MpOoIecc — OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTH.
Myranronnass u3MeHuuMBOCTh. Kitaccudukanus MyTainuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W mOpuuuHBl MyTanuuil. MyTtareHHble  (QakTophl. 3aKOH
rOMOJIOTHYECKHX PSIOB B HACIEeACTBEHHOU n3MeHunBocty H.M. BaBunosa.

BuesaepHasa Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETHKHU YEJIOBEKA!
TeHEAIOTMYECKUH, OJM3HEIIOBBIN, IIUTOTCHETUYECKHM, OMOXUMUUECKUHN, MOJICKYIISIPHO-
F€HETUYECKUH. CoBpeMeHHOE ONpEACIICHUE TE€HOTHUMA! MOJTHOT€HOMHOE
CEKBEHMPOBAHWE, TE€HOTUIUPOBAaHHWE, B TOM uyuciae ¢ nomombto [IP-anamm3a.
HacnencrBenHnlie 3a00j1eBaHUs YeJIOBEKA. TeHHBIE 00Ie3HH, 00JI€3HU C HACJIEACTBEHHOMN
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npeapacinolI0KCHHOCTbIO, XPOMOCOMHEIC oone3nn. Comarmyeckue u IrCHCPaTUBHBIC
MyTalluH. CTBOIOBBIC KJIETKH. HpI/IHI_[I/IHBI 340POBOTO 06pa3a KHW3HH, JUArHOCTHUKU,
HpO(bI/IJ'IaKTI/IKI/I 151 JICUCHUA T'CHCTHYCCKHUX 0oe3HeH. MCI[HKO-FGHCTH‘ICCKOC
KOHCYJIbTUPOBAHHUC. 3HaueHUE MCI[HI.[HHCKOﬁ I'CHCTHUKH B IPCAOTBpAIICHUN W JICHCHHUN
IeHETUUYECKHUX 3a00JICBaHMI YeJIOBEKa.

Hemoncmpavyuu:

llopmpemwi: TI'. Mengens, T. Mopran, I'. ge ®pus, C.C. YeTBepHKOB,
H.B. Tumodee-Pecorckuii, H.J1. BaBuios.

Tabnuyvr u cxemvi: «MOHOTHUOPUIHOE CKPELIMBAHUE U €r0 LUTONEHETHYECKas
OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOrCHETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «/luruOpuaHoe ckpemuBaHue», «llutonoruueckne OCHOBBI JUTHOPUIAHOTO
CKpemuBaHus», «Menos3», «B3auMonencTBue aleNbHBIX TE€HOB», «l eHeTnueckue
KapTbl PpAaCTEHUM, >KMBOTHBIX M 4YEJOBEKa», «l'€HeTHkKa noja», «3aKOHOMEPHOCTH
HACJIEI0BAHMS, CLEINIEHHOTO C MOJI0M», « KaprOoTuIbl yenoBeka U )KMBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukanroHHas HW3MEHUUBOCTh», «HacnenoBanue pesyc-
¢dakTopar, «I'eHeTuka rpynn KpoBu», «MyTallMOHHas: U3MEHYUBOCTb.

Obopydosanue.  Monenu-ammaukauud  «MOHOTHOpUAHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHupoBanue»,  «JluruOpuaHoe  ckpemmBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKON M MHKporpenapar «Jpo3zodpunay (HopMa, MyTauuud (popMbl
KPBUIbEB U OKPACKU Tela), repbapuil «'opox moceBHOI.

Jlabopamopnwie u npakmuueckue padboma.

JlaGopatopnast pabdota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIMBaHUs y Ap030(uiibl Ha TOTOBBIX MUKPOIIpENnapaTax».

Jlaboparoprast pabora Ne 6. «M3yuenune MoaudUKAIMOHHOW W3MEHUYHMBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO psiia U BApUALMOHHON KPUBOMY.

Jlaboparopnas pabotra Ne 7. «AHanu3 MyTanuil y Apo30duibl HA TOTOBBIX
MUKpOITpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBiieHHEe U aHaJIN3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesnexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHHI

Ceneknuus Kak HayKa U Mpouecc. 3apokKACHUE CEIEKIUN U TOMECTUKALMUSA. Y YEHUE
H.N. BaBunoBa o 1eHTpax MNPOUCXOXKICHUS U MHOTO00pa3usi KyJbTYPHBIX PaCTCHUIA.
[{eHTpBI MPOUCXOXKAECHMS TOMAITHUX )KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpemMeHHbIE METOJIbI CeNeKUUU. MaccoBbli W WHAMBUAYAJIbHBII OTOOPHI
B CEJICKIIMM PACTEHUM H KUBOTHBIX. OIlleHKa »HKCTEepbepa. bBIM3KOPOICTBEHHOE
ckpenuBanue — nHOpuauHT. Yncras muaus. CKpenrMBanue YUCThIX JuHUH. ['eTeposuc,
win tuOpuaHas cuna. HeponcrtBeHHoe ckpemmBaHue — ayTOpuauHr. Otaan€HHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M MOJIy4eHHE MOJIMIUIONIOB.
JlocTrKeHNUsI CENIEKIUH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHomorus kak oTpacib NpoU3BOACTBA. [ eHHAss MHKEHEPUs. DTalbl CO30aHUs
pekomOuHanTHOo JIHK w© Tpancrennplx opranu3moB. KieTouHas uWHXEHEpHs.
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Kierounbie KynbTypbl. MUKPOKJIOHAJIBHOE pPAa3MHOKEHME pacTeHnil. KiionupoBaHwue
BBICOKOIIPOAYKTUBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJIOTHYECKHE
u sTryeckue npodiemel. MO — reneTndecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpavyuu:

Ilopmpemwi: H.W. BaBunos, U.B. Muuypum, I'.[[. Kapnieuenko, M.®. NBaHoB.

Tabauywl u cxemvi: Kapta «L{eHTpBI IPOUCXOXKIEHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacrenuii», <«llopoasl AOMAIIHUX JKUBOTHBIX», «CopTa KyJIBTYPHBIX pPAaCTCHHII,
«Otnanéunas rudbpuausanus», «Padoter akagemuka M.®. BanoBay, «Ilommrmonusy,
«O0BekThl  OuoTexHojorun»,  «Kierounele — KyJabTypsl W KIOHHPOBAHHEY,
«KoHcTpynpoBanue 1 NepeHoc reHOB, XPOMOCOM).

Obopydosanue. MyIsS KU TJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuii, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

Jlabopamopuwvie u npakmuueckue padoomot.

Dkckypeust « OCHOBHBIE METO/IBI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U )KMBOTHBIX
(Ha CEeJEeKIIMOHHYIO CTAHIMIO, IJICMEHHYIO (DepMy, COPTOMCIIBITATSIIbHBIA YYacTOK,
B TEIUIMYHOE XO035MCTBO, JIA0OPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. IBosroIHOHHAS OMOJIOTHSA

[IpeanochlIKM BOZHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U
e€ MecTo B Onoioruu. BiusiHue 3BOIIOLIMOHHON TEOPHUH HA pa3BUTHE OUOJIOTUH U IPYTUX
HayK.

CeuzerenbcTBa  3BOMIOLMU.  [[aIEOHTOJIOTMYECKHUE.  TOCJIEN0BATEIBHOCTh
NOSIBJICHUS BUJOB B NAJICOHTOJOTMYECKOW JIETOMHCH, TMEpPeXOaHble (OPMBI.
buoreorpapuyeckue: cxoacTBo U pazanune GpayH u (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHUYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pPa3HBIX BHJIOB
MMO3BOHOYHBIX.  CpaBHUTENBHO-AHATOMUYECKHE:  TOMOJIOTHUYHBIE,  AHAJIOTUYHBIE,
pYAUMEHTapHblE OpraHbl, araBU3Mbl. MoJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeHd Yy BceX
OpPraHU3MOB.

OpomonmonHas teopus Y. [{apsuna. [Ipeanoceuikn BO3SHUKHOBEHUS JapBUHU3MA.
JIBYOKyIIME CHJIBI DBOJIONMKM BHIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKCHUE
OpU  OTPAaHUYEHHOCTH  PECYpCcOB,  HeompeaenéHHass  M3MEHYMBOCTh, OopbOa
3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Botonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBonronus. [Tomynsuus kak eAuHULA BUAA U DBOJTIOLHH.

JIBrokytue cuitbl ((haKTophl) SBOJIOIUH BUIOB B PHPoie. MyTaIllMOHHBIN MPOIIECcC
Y KOMOMHATUBHAsI U3MEHYUBOCTH. [lomynsimonHsie BOAHBI U Apeld reHoB. M3omsius u
MUTpAIUS.

EctectBennblii 0TOOp — Hanpapisitoui (GakTop 3Bomonru. GopMbI €CTECTBEHHOTO
otOopa.
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[TpucnocoGieHHOCTh  OPraHU3MOB — Kak  pe3yibTaT dBojouuu. I[lpumepsl
MPUCTIOCOOICHU y OpraHu3MOB. ApoMop(d03bl U UANOAJANTAIUH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHOBHbIE (POPMBI BU00Opa30BaHUS:
reorpaguueckoe, IKOJIOTHIECKOE.

MakposBomoriusi.  ®opmel  aBomronMH:  (uiIeTHYecKas,  JAUBEPreHTHa,
KOHBEpIreHTHas, apajuienbHas. HeoOpaTUMOCTh 9BOIIOLINY.

[IpoucxoxaeHne OT HeCHEUUAIM3MPOBAaHHBIX TpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS paIualys.

Hemoncmpavyuu:

Ilopmpemeui: K. JIunnen, XK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromep, A.H. CeBep1ios.

Tabauyvl u cxemvi: «Pa3BUTHE OPraHMYECKOr0 MHUpa Ha 3emiie», «3apoAbllin
MO3BOHOYHBIX XUBOTHBIX», «Apxeontepukcy, «PopMbl 0OpbOBI 3a CYIIECTBOBAHHEY,
«EcrecTtBeHHbI 0TOOpY», «MHOrooOpa3ue COpToB pacTeHuit», «MHoroodpasue mopos
KUBOTHBIX», «llonmymauum», «MyTauMoHHAas HW3MEHYHUBOCTH», «ApPOMOP(O3bD»,
«Uonoanantamuu», «O0mas nereHepanusy, «JBuxymye cuiibl 3Boonun», «Kapra-
cxema wmapmipyta nyremectBus Y. JlapBuna», «boprba 3a cyilecTBOBaHUEY,
«IIpucnocobieHHOCTh OpPraHu3MOBY, «['eorpaguueckoe BU000pa3oBaHue,
«IKOJIOTHYECKOE BUI0O0OPA30BAHUEY.

ObopydosaHue: KOJUIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUIAMH OKpAcKH, Habop
IUIOJIOB M CeMsiH, KoJuleKuus «lIpumepsl 3aIUTHBIX MPHUCIOCOOJIEHUA Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBJICHUS 3BOMIOLUM», O00bEMHas Mojenb «CTpoeHue
rOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KoJUIeKIus «DopMbl COXpaHHOCTH UCKOMAEMBbIX
KUBOTHBIX W pPacTeHWi», Moxenp amuukanus «llepekpéct XpomMocom», BIaXKHbIE
npenapatel  «Pa3zButme Hacekomoro», «Pa3BuTme JIATYIIKW», MHUKpoOIpenapar
«Jlpozodunay (Hopma, MyTaru GOpPMbI KPbUIBEB U OKPACKHU TEJa).

Jlabopamopuvie u npakmuueckue padoomot.

Jlabopatopnas pabora Ne 1. «CpaBHeHue BUIOB TI0 MOPGHOJIOTHUECKOMY
KPUTEPUION.

JlaGoparopHas pabora Ne 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma
1 € OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KU3HH Ha 3emuie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKJICHUM JKM3HHU. HaydHble THUIIOTE3bI
BO3HMKHOBEHUS JKU3HU Ha 3emiie: abMoreHe3 M maHChnepMus. XuMUYecKash SBOJIIOIMS.
AOUOTeHHBIN CHHTE3 OPTaHUYECKUX BEILECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIbHOE
MOATBEPKACHUEC XUMHUYCCKON dBomronud. HadambHbIe STanbl  OHMOJOTHYSCKOM
somonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MNpOTOKJIETKU. [lepBrie kneTtkn u ux sBomonusa. DdopmupoBanue
OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.
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Pazutne »xu3Hu Ha 3emusie 1o 3paMm U nepuoaaMm. Karapxeil. Apxeiickas
U TIpoTepo3oiickas dphl. [laneo3oiickas 3pa u e€ nmepuoibl: KeMOPUNCKUMA, OPJIOBUKCKHUH,
CUIIypUHCKNN, IEBOHCKUN, KAMEHHOYT OJIBHBIN, IEPMCKHUU.

Me3o3o0lickas 3pa ¥ €€ MepUoibl: TPUACOBBIM, FOPCKUN, MEJIOBOM.

KaliHo301ickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPOIOT€HOBBIN.

XapakTepucTHKa KiuMaTa W TIeOJIOTMYECKHX mporeccoB. (OCHOBHBIE ATarbl
HBOJIIOIIUU PACTUTENILHOTO U AKUBOTHOTO MHpa. ApoMop(h03bl Y paCTEHUN U KUBOTHBIX.
[TosiBneHME, paclBET U BBIMUPAHKE TPYIIT AKUBBIX OPTaHU3MOB.

CucrteMa OpraHMYecKOro MHpa Kak oOTpaxkeHue HBomouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OBoJIIOIMA YeJOBEKa. AHTpPOIOJOTHS Kak Hayka. Pa3BuTHE mNpencTaBiICHUN
O MPOUCXO0XKIECHUH YeIoBeKa. MeTo bl u3ydeHus anTpororeHe3a. CXoACTBa U pa3Inyus
YeJI0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.

JIBrokymue cuiibl ((pakTopbl) aHTpomnoreHesa. HaciieZcTBeHHas M3MEHUHMBOCTh U
ecTeCTBEHHbIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, WU3TOTOBJIEHUE OPYAHWM TpyHa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMA W BETBH JBOJIOIUM YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek
yMelbld, YenoBek NnpsMoxoasmuni, YenoBek HeaHAepTalbCKui, UenoBeK pa3yMHBIM.
Haxosku mckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JACTh pacHpoOCTpaHEHUs,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIUS.

YenoBeueckue packl. OCHOBHBIC OOJIBIIME pachl: eBporeouHas (eBpasuiickas),
HETpO-aBCTPAIONIHAS (PKBATOpHUAIbHASA), MOHTOJIOMAHAS (a3MaTCKO-aMEpPUKAHCKas).
UepTbl mpUCIIOCOOJICHHOCTH TMPEJICTABUTENIEH YEJIOBEUECKHMX pac K  YCIOBHUSIM
CylecTBOBaHMs. ENMHCTBO yenoBeyeckux pac. Kpurrka pacusma.

Jemoncmpayuu:

llopmpemuwi: ®@. Penn, JI. [Tactep, A.N. Onapun, C. Muiep, I'. FOpu, Y. lapBun.

Tabnuyvsr u cxemvl. «Bo3aukHoBeHHe CoiaHEYHON CHCTEMBI», «Pa3BuTHE
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTka»,  «KuBoTHas KIIETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEHHasi CHUCTeMa OpPraHU4YeCKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YE€PT CTPOCHUS YEIOBEKA U YETIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTA MAJCOHTOJIOTHYECKUX HAXOAO0K MPEJAKOB COBPEMEHHOIO YEJIOBEKa,
«/lpeBHenmme sroan», «JpeBHwe mogm», «llepBbie  COBPEMEHHBIC  JIFOJINY,
«YenoBeyeckue pace».

Obopyoosanue: mynsku «IIporucxoxaeHue demoBeka» (OIOCTHI aBCTPATONHUTEKA,
MUTCKAHTPOIIa, HeaHepTajblla, KPOMAHbOHIIA), CJICMKH WM H300paKCHUS KaMCHHBIX
OpyIAWi  MEpPBOOBITHOIO  4YejgoBeka  (KaMHH-4YOMNIEphl,  pyOwia,  ckpeOia),
reoXpoHoJIOTHYecKass Tabnuia, KoJulekiuss «DopMbl COXpPAaHHOCTH HCKOMAaeMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwie u npakmuueckue padoomul:
[IpakTuyeckass pabora Ne 1. «M3yueHwe HCKOMAEMbIX OCTaTKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIUAX).
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DKcKypens «DBOJIOIHS OPraHMYECKOro MUpa Ha 3emJie» (B €eCTeCTBEHHO-HAYYHBbIH
WIM KpaeBeAUYECKUN My3€eil).

Tema 3. Oprann3mbl H OKpPY:KalOIIas cpeaa

DKoJIorTus KaKk HayKa. 3ajJjauyd W paslelibl dKOJIOTMU. MEeTONbl SKOJIOTHYECKHUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOWTaHUST OpPraHU3MOB. BOJHAas, HA3eMHO-BO3JYIIHAs, IOYBEHHA,
BHYTPHOPTaHU3MEHHasI.

Okonoruueckue  ¢akroppl.  Knaccuduxamuss — 3KOJIOTMYECKUX  (PAKTOPOB:
abuoTHyeckre, OMOTUYECKHE U aHTPOMOreHHbIe. J[eficTBuEe 3KoMOornYeckux (HakTopoB
Ha OPTaHU3MBI.

AbGunotnyeckue (akTOpbl. CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MoB K JIEHCTBUIO abMOoTHUYECKUX (hakTopoB. buonorunueckue
PUTMBI.

buotnueckue daxktopsl. Bumpl OuMoTHYECKUMX B3aMMOICHCTBHM: KOHKYpEHLIHUS,
XMIIHUYECTBO, cuUMOM03 U ero ¢opmel. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIn3M  (KBapTHPAHCTBO, HAaXJICOHMYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHI  JUIsl  CYHIECTBOBAaHHMS  OpPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJOTHYECKHE XapaKTePUCTUKH NOomysanunu. OCHOBHBIE TIOKAa3aTeNN MOMYJISIIUH:
YHUCJIEHHOCTb, TUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTh, IPUPOCT, MUrpauus. JAuHamuka
YHCJIEHHOCTHU MOMYJIALMU U €€ peryIsiusl.

Jemoncmpayuu:

TIlopmpemeoi: A. I'ymbonsat, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemwvi: Kapta «llpupomubie 30HBI 3emum», «Cpeapl oOuTaHUA
opranusMoB», «®ortonepuoauam», «llomynsunm», «3aKOHOMEPHOCTH  pOCTa
YUCJIICHHOCTU NOMYJISAUU HHOY30puu-Tyhenbkny, «[lumesbie menm.

Jlabopamopnwie u npakmuueckue pabomo.

Jlaboparopuast pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pPaCTCHUN
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHas pabotra Neo 4. «BnusHuEe cBeTa Ha POCT M PA3BUTHE UYEPEHKOB
KoJIeycay.

[TpakTuueckas pabora Ne 2. «IloacuéT MIOTHOCTH MOMYINALNUNA Pa3HBIX BUIOB
paCTEHUINY.

Tema 4. Coo0miecTBa 1 3K0JI0rHYeCKHE CUCTEMbI
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BUAOBaS,
pOCTpaHCTBeHHAsI, Tpoduueckas (murieBas). Buabl-noMmuHanTel. CBsi3u B OHOIICHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMBlI). [ToHsaTHE 00 SKOCHCTEME U OUOT€OIICHO3E.
OyHKIIMOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopoT BeIiecTs 1 MOTOK SHEPTUH B IKocucTeMe. Tpoduueckue (THUIIEBbIC) YPOBHH
aKocucTeMbl. [IumeBbie neny u cetn. OCHOBHBIE TTOKA3aTEN YKOCUCTEMBI. OroMacca,
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OPOAYKIHUA. OKOJOTUYECKUE MHUPAMMUIBL. MPOAYKIIHH, YHUCIEHHOCTH, OHOMACCHI.
CBoiicTBa DKOCHCTEM: YCTOMUHUBOCTH, CAMOpPETyJIsilius, pa3BuTie. CyKiieccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHUCTEMa XBOWHOIO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOoskocHCTEMBI.
buonornyeckoe v X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycrtoWumBocTH dKocucTteM. CoxpaHeHUe
OHOJIOTHYECKOT0 pa3Hoo0pasus Ha 3emJie.

VYyenue B.U. Bepnazackoro o 6uocdepe. ['panuiipl, coctaB u CTpykTypa 6uochepsi.
Kusoe BemectBO u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak TII0O0aTbHOU
HKOCUCTEMBI. JIlnHaMHuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsI BemecTB 1 OMOr€OXUMHUYECKHE IIUKITBI 3JIEMEHTOB (YIiieposa, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeyecTtBOo B Ounocdepe 3emin. AHTPONOTEHHbIE M3MEHEHUs B Ouocdepe.
['mo6anbHbIE SKOTOTUYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHue NMPUPOJIBI U YesoBeuecTBa. CoxpaHeHne 6uopazHooOpa3us Kak
OCHOBa ycToW4unBOCcTU Onocdepsl. OCHOBA PaIMOHATBHOTO YIPAaBICHHUS MPUPOTHBIMU
pecypcaMu U UX UCIOJIb30BaHue. JlOCTIKEeHN OMOJIOTHHN B OXpaHa MPUPO/IBL.

Hemoncmpayuu:

llopmpemui: A.JIx. Tencnn, B.H. Cykaués, B.I1. Bepnanckuii.

Tabnuyvr u cxemwr: «llumesble nenu», «bHOIEHO3! cOCTaB M CTPYKTYpay,
«[Ipupoansie coobmectBa», «llenu nuTaHus», «OKONOrMUYECKas MHUPaAMUIAY,
«buocdepa u uenoBex», «IKOCHUCTEMA MIMPOKOJMCTBEHHOIO Jeca», «IKOCHUCTEMA
XBOMHOrO jecay», «buoreno3 Bogoémay, «ArpoueHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCHCTBHSL HAa TMpUpOAY», «BaXHeWIne WCTOYHWMKM 3arps3HEHUs BO3AyXa H
IpyHTOBBIX BoA», «llouBa — BaxkHeilmas cocrapisomas Ouochepr», «DaKTOpHI
nerpananuu nouBy, «llapaukoBsiil 3pdexT, «DakTopbl pagNoaKTUBHOTO 3arpsi3HEHUS
ounochepo», «O61as crpykTypa 6uochepsd», «Pacnpoctpanenue »xu3Hu B ouocdepe»,
«O30HOBBIN dKkpaH Ouocheps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopor
a30Ta B PUPOLE».

OoGopynoBanue: MojeNlb-annukamus « Tunuunele OHOLIEHO3B», TepOapuit
«PactutenbHble COOOIIECTBAa», KOJUIEKIMU «buoleHo3y», «BpeauTenn BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu W KOJUJIEKUUU PACTEHUH U >KUBOTHBIX,
NpUHAAJIeKAIIME K Pa3HbIM 3KOJOTMYECKUM Tpynmnam ojaHoro Buaa, KpacHas kHura
Poccutiickoii @eaepanmu, n300pakeHHS OXPAHIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI
ITO BUOJIOTN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

Cornacao ®I'OC COO ycraHaBnMBaroTcs TPeOOBAHMS K pe3yjibTaTaM OCBOCHHS
OOy4alolUMHUCS ~ MPOTpaMM  CpeaHero  obmiero  0o0pa3oBaHUs:  JMYHOCTHBIM,
MeTarpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IJHMYHOCTHBIX pe3yJbTaTOB OCBOCHHS mpenmera «buosorus»
BBIJICJICHBl CIIEAYIOIIME COCTABJISIOIIME. OCO3HAHWE OOYYaIOIKUMHUCS POCCHICKOM
IPAKIAHCKOM HMAECHTUYHOCTH — TOTOBHOCTM K CAaMOPA3BUTHIO, CaMOCTOSITEIbHOCTU
Y CAMOOIIPENEIICHUIO, HAIMYME MOTHUBALMU K O0YYEHHUIO OMOJIOTHH, LIeJIEHAIIPABIEHHOE
pa3BUTHE BHYTPEHHHX YOEXKJICHUN JWYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpaJWIUHd  pa3BUTHS  OUOJOTUYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH O0YyYaroIUXCs PYKOBOJICTBOBATHCS B CBOEH JIESTEIILHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TMPHUCYIIUMU CHUCTEME OHOJIOTUYECKOro O0pa3oBaHMS,
HaJM4KME DKOJIOTMYECKOTO MPABOCO3HAHMS, CIHOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndyHOCTHBIE peE3ynbTaThl OCBOCHUA mpeamera «buonorus» gocTUrarOTCA
B C€IUHCTBE Y4YeOHOW U  BOCHUTATEIBHOW  JEATEILHOCTH B  COOTBETCTBHUHU
C TPAAWIIMOHHBIMH POCCUMCKHMH COLUUOKYJbTYPHBIMU, UCTOPUUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHATHIMU B OOIECTBE MpaBUJIaMU U HOPMAMH
MOBEJICHUSI W CHOCOOCTBYIOT TIpollecCaM CaMOMO3HaHMS, CaMOBOCHUTAHUS W
CaMOpA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3UIMU JMYHOCTH, MATPUOTH3MA, YBAKECHUS
K 3aKOHY M MPaBOIOPSAAKY, YEJIOBEKY TpyJda M CTapUIeMy ITOKOJICHUIO, B3aMMHOIO
YBaOKEHUS, OEPEKHOTO OTHOLIEHUS K KyJIbTYPHOMY HAaCIEIUIO0 U  TPaJAUIUsAM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickor Penepanuu, OpUpoOAEe U OKPYKAKOLIEH
cpene.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» MOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTpPEHHEW TMO3MUIIMEH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpHEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIONTUX TPATUITHOHHBIM
IIEHHOCTSIM POCCUHCKOr0 OOIlEeCTBA, paCHIMPEHUE MKWU3HEHHOIO OIbITa U OIbITa
JESITEIPHOCTH B MPOLECCE pPeEalv3alli OCHOBHBIX HAIPABJICHUW BOCIUTATEIBHON
JEeSITETbHOCTH, B TOM YHCJIE B YACTHU

1) rpaskaIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTDh TPAKIAHCKON MMO3UIMK O0YyYaroIierocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIeCTRa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBa)KeHHE 3aKOHA
U TPaBOIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOUM TBOPYECKOW JEATEIBHOCTH HPU CO3/IaHUU YYCOHBIX
IPOEKTOB, PEIICHUN YUYeOHBIX U TO3HABATCIILHBIX 3a/1a4, BBITIOJIHEHUH OHUOJOTHYECKUX
9KCIICPUMEHTOB;

CIIOCOOHOCTh OMPEAEATh COOCTBEHHYIO IMO3HIIMIO IO OTHOIICHHWIO K SIBJICHHUSIM
COBPEMCHHOM KHU3HHU U OOBSICHATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JCHCTBHSIX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJIEH C pa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COIIMAIBHBIM TIOJIOKCHHUEM,;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS YUICOHBIX,
MI03HABATEIIBHBIX W UCCIICIOBATEILCKUX 3aad, YBAKUTEIBHOIO OTHOIICHUS K MHEHUIO
OIMITOHEHTOB TIPH 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPIKAHNS;

TOTOBHOCTH K TyMaHUTApHOW ¥ BOJIOHTEPCKOM JISATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUMCKON TPaKIAaHCKOW HWJIEHTUYHOCTH, MAaTPUOTU3MA,
YBAKEHUSI K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, ropaoctu
3a CBOM Kpail, CBOW PoauHy, CBOM A3BIK M KYJIbTYpy, MNPOUIJIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOUIEHWE K MPHUPOJHOMY HACIEAUI0O M MaMATHUKAM MPHUPOIBI,
JTOCTUXEHUSIM Poccrn B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HAYEHUsI OUOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B JKU3HU
YyeJIoBeKa U COBPEMEHHOTO OOIIECTBa,

uaeriHas yOeXIEHHOCTh, TOTOBHOCTh K CHYXKEeHHMI0O U 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCIMTAHMUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapona,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBSICHUS;

CITIOCOOHOCTh OIICHMBATh CHUTYyallMi0 W IMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAITBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHHE JUIHOTO BKJIAJIa B TOCTPOCHHUE YCTOHYHUBOTO OYYIIETO;

OTBETCTBCHHOE OTHOIICHUE K CBOUM POIUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CEMEWHOW JKWU3HU B COOTBETCTBUM C TPAIAUIUASIMHU
HaponoB Poccuy;

4) 3CTeTHYECKOr0 BOCIIMTAHUSA:

SCTETHMYECKOE OTHOIICHWE K MHpPY, BKJIIOYash OSCTETHKY OBbITA, HAy4dHOIO U
TEXHHUYECKOT'O TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHIA;

[OHAMAHHE DMOLMOHAIBHOIO BO3IEHCTBHS JKUBOW HPHUPOABI M €€ IIEHHOCTH,

TOTOBHOCTb K CAMOBBLIPQKEHHUIO B PA3HbIX BUIAaX HCKYCCTBA, CTPEMIIEHHUE TIPOSBIISATE
Ka4yeCTBa TBOPYECKOM JINYHOCTH;
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5) ¢usuueckoro BocnUTaHUs, (OPMUPOBAHUS  KYJbTYPHl 310POBbS U
IMOIUOHAIBLHOTO 0JIArONOTyYHs:

NOHUMAaHUE W peau3alys 3I0pOBOTO M 0e30macHoro obpasza Ku3HU (310poBOE
NHUTaHKe, COONIOJICHHE TUTMCHWYSCKUX TPABHII U HOPM, COANaHCHPOBAHHBIN PEXHM
3aHSATUI U OT/ABIXa, peryisipHas (u3ndecKasi akTHBHOCTh), OEpEKHOTO, OTBETCTBEHHOTO
¥ KOMIICTEHTHOTO OTHOIICHHSI K COOCTBCHHOMY (H3MUYECKOMY U TCHXHYECKOMY
370pOBBIO;

MOHMMaHHUE [IEHHOCTU TPaBUJI MHIMBUIYAIHFHOTO U KOJUICKTHBHOTO OE30MaCHOTO
TIOBEJICHHSI B CUTYAIUSX, YIPOKAIOIIHNX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCIEACTBUN W HENPUATHS BPEAHBIX NpPUBBIYEK (YHOTpeOieHHS
aJTKOTOJISI, HAPKOTHKOB, KyPEHHSI);

6) TpyA0BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IICHHOCTU MacTEePCTBA, TPYA0II00UE,;

FOTOBHOCTh K AaKTHBHOW JICATEILHOCTH TEXHOJOTMYECKOM U COLMaJILHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD,

HHTEpeC K pa3auyHbiM chepaMm mnpodeccHoHaIbHON ASATeIbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP OymyIed mpodeccuu M peaan3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIC TJIaHbI,

TOTOBHOCTB M CITOCOOHOCTBH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU,

7) IKOJOTHYECKOTO BOCTIUTAHHUS:

HKOJIOTMYECKU Le1eco00pa3HOe OTHOUIEHHE K MPUPOAE KaK HUCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIICHHE  YPOBHSI  DKOJIOTUYECKOM  KyJIbTypbl. NPHOOpETEHHE  OIbITa
IUIAHUPOBAHMS MTOCTYIIKOB M OLICHKM MX BO3MOXXHBIX ITOCIEACTBUI ISl OKPYKAIOIIEH
Cpensl;

OCO3HaHUE TJIO0ANIBHOIO XapakTepa »SKOJOTMYECKHX TMpoldjieM U MmyTed HX
peLeHus;

CIIOCOOHOCTh MCMOJB30BAaTh MPUOOpPETAaEMble MPU M3YYEHUH OMOJIOTMM 3HAHUS U
YMEHUS MPU PELICHUH MPOOJIEM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOIOTOIB30BAHUEM
(coOmroneHre mpaBWI TOBEICHHS B TPHUPOJE, HAMPABICHHBIX HAa COXPaHCHUE
pPaBHOBECHS B 9KOCHCTEMaX, OXpaHy BUIOB, SKOCUCTEM, OHOCHeEpHI);

AKTUBHOE HEIPUATUE IECUCTBUHM, IPUHOCAIIUX BpeX OKPYKAIOLIEW NPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOIArONPUSATHBIE OSKOJOTHYECKHE IOCIEACTBUS
MPEeANTPUHUMAEMBIX ICHCTBUM U MPEAOTBPAIIATh UX;

HaJU4Me€ Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYyJIbTYpBHI,
ONbITA JESATEIBHOCTU SKOJIOTMYECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOICTBOBAThCS
VMU B I[I03HABATEJIbHOM, KOMMYHUKATHBHOW W COLMAJIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B TPAKTUYECKON AEATEIIBHOCTH dKOJIOTMYECKON HAPABIEHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHHS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd M OOIIECTBEHHOW IPAKTUKHU, OCHOBAHHOIO Ha JMAJOre KYJbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE S3BIKOBOM M UHTATEIbCKOW KYJIbTYpbl KakK CpeJCTBa
B3aMMOJICHCTBUS MEXIY JIFOAbMU U IO3HAHUS MUPA,

HNOHMMaHUe crietu(pUKU OMOIOTMH KaK HAyKH, OCO3HaHUs €€ poJii B JOPMUPOBAHUU
pPalMOHAJIPHOTO HAyYHOTO MBILIUIEHHS, CO3JaHMM LIEJOCTHOTO IPEACTaBICHUS
00 OKpY’XaroIlleM MUpE KaK O €IWHCTBE MPUPOJIbI, YEIOBEKa U OOIIECTBA, B MO3HAHUH
IPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHMM MpoOJeM COXpPaHEHUs MPHUPOJIHOTO
paBHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMM Il COBPEMEHHOW IMBWJIM3ALMM:
o0OecrieyeHrss HOBOTO YpPOBHS PpAa3BUTHA MEAULMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pPEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHs YEIOBEUYECTBA,
noucka myTed BbIXOJA W3 TIJIOOAJbHBIX HKOJIOTMUECKHX IpoOJeM U 0OecredeHUs
nepexofa K YCTOMYMBOMY pa3BUTHIO, PAllMOHATIBHOMY HCIIOJIb30BAHHMIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUUM B IIEJISIX MOBBIIICHUS
oOmiel KyJbTypbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, (GOpMUPYEMOHl TMpH H3Yy4EHHUU
OHOJIOTHH,

NOHMMAHHE CYIIIHOCTH METOJOB MO3HAHMsI, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HMCHOJIb30BATh MOJTYYaeMbl€ 3HAHUS JJISl aHAIN3a U OOBSICHEHUS SBJICHUIA
OKPYXAaIOLEro MHpa H MPOUCXOJAIIMX B HEM H3MEHEHUH, YMEHHE JeJaTh
00OCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHbIX ()AKTOB M HUMEIOIIMXCS JAaHHBIX
C LIEJIbIO TIOJTYYEHHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CAMOCTOSITENBHO UCIIOJIB30BaTh OMOIOTHYECKUE 3HAHUS JIsl PEIICHUS
npo6JieM B peasbHBIX )KM3HEHHBIX CUTYalUsIX;

OCO3HaHUE LEHHOCTM HAay4YHOW JIESITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
IIPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTB M CITOCOOHOCThH K HEMPEPHIBHOMY OOpPa30BaHMIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHUs ydeOHoro mnpenmera «buosorus»
BKJIIOYAIOT:  3HauUUMble s (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYy4aIOIIUXCS
MEKIUCIUILTMHAPHBIE (MEKIPEAMETHBIC) OOILICHAYYHBIC TOHSTHS, OTPAXKAIOIIHEC
LEJOCTHOCTh HAYYHON KapTUHBI MUpPA U CTIELU(PUKY METOJIOB MO3HAHUSI, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BELIECTBO, 3HEPIHs, SBJIECHUE, IPOLECC, CUCTEMA, HAY4YHBIN
dakT, TpPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEI0OBaHUE,
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HaOJII0ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC YUCOHBIC TCHCTBYSI

(mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE, PETYIIATUBHEIE), obecrieunBaronIne
dbopmupoBaHre (PYHKIHUOHATIBHOM TPAMOTHOCTHM M COIMAJIbHOW KOMIETEHIUU
oOyuJaronmxcs, CIIOCOOHOCTH oOyyJaromxcs UCITI0JIb30BaTh OCBOCHHBIE

MCKAUCHOUINUIMHAPHBIC, MHUPOBO33PCHUCCKUC 3HAHUA W YHUBCPCAJIBHBIC y‘-Ie6HBIe
I[CﬁCTBPISI B IIO3HABATECJILHON U COIII/IEUII)HOﬁ IIPAKTHUKC.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eCTBUA.

CaMOCTOSTEILHO (DOPMYIUPOBATh U aKTYaM3UPOBATH MPOOIIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

WCII0JIb30BaTh IPU OCBOCHUU 3HAHHWK MPUEMBI JIOTHYECKOTO MBINUICHHS (aHAIN3a,
CHHTE3a, CPaBHEHU, KilacCH(pHKaIu, 0000IICHHS ), PACKPHIBATH CMBICI OMOJIOTMYECKUX
NOHATHH (BBIACIATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBS3U C JIPYTHMH
TOHSTHSAMHU);

ONPENECIATH UEIU JEITEIbHOCTH, 33/1aBasi NapaMETPhl U KPUTEPUHU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIBHOCTH C ITIOCTABICHHBIMU LEIISIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE TTOHSITHS JIJIsl 00BsiCHEHU (DaKTOB U SIBJICHUHN KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JETYKTUBHBIC, TI0 aHAJIOTUN),
BBISIBJIATH  3aKOHOMEPHOCTM M NPOTHUBOPEYHST B PACCMATPUBAEMBIX  SBIICHUSX,
dhopMyIMpPOBaTh BEIBOJBI U 3aKJIFOYECHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEACTBA [JIs MPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUM B M3Y4aeMBbIX OMOJIOTHUYECKHX O0BEKTaX, a TaKKe MPOTHBOPEUUI
Pa3HOTrO PO/JIa, BBISABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs NPOOJEeMbl C YYE€TOM aHaldn3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUIN JESITEIbHOCTH,

KOOPJIMHUPOBATh U BBHITIOJHATH PabOTy B YCIOBUAX PEAbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAaHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHE TP PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble ucciieoBarebCKue 1eiCTBUA:

BJIQJICTh HAaBbIKAMH Y4€OHO-HCCIICIOBATEIILCKON W TMPOEKTHON AESTEIBHOCTH,
HABBIKAMH Pa3pelieHus Mpo0IeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETHbHOMY
MOMCKY METOJOB PEILICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO PA3JIUYHBIX METOJIOB
MTO3HAHUA;

MCTI0JIb30BAaTh PA3JIMYHBIE BUAbI ACATEIHHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B yUEOHBIX CUTYAIUsIX, B TOM YHUCJIC
MIPU CO3/ITaHUM YYEOHBIX U COLMAIBHBIX TPOCKTOB;

dbopMHpOBaTH HAyYHBIA THUI MBINIJICHUS, BJIQJECTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUYEBBIMU MOHATUSIMUA U METOJAMH;
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CTaBUTb U (HOPMYIMPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHOM AESITEIbHOCTH
Y )KU3HEHHBIX CUTyalUsX;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTYaJIU3UpPOBATh 3a7a4dy, BbIABUTATh
TUIIOTE3Y €€ pelIeHMs], HAXOIAUTh apryMEHTHI JUIsl 10Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAJIM3MUPOBATh MOJIYYCHHBIE B XOJ€ PEIICHHS 3aJayd Pe3yJbTaTbl, KPUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAILIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATH LIeJICHATIPABICHHBIN MOUCK MEPEHOCa CPECTB U CIIOCOO0B IEHCTBUS
B IPO(hECCHOHAIIBHYIO CPENY;

yMETh [IEPEHOCUTh 3HAHUS B II03HABATEIbHYIO M MPAKTHUYECKYI 0O0JacTH
KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OpPUTrMHAIbHBIE MOAX0/bI U PEIICHHUS], CTABUTH
npo0JIEMBI U 3a/1a4H, JOMYCKAOIUE aIbTepPHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmei:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HHGOpMaluu (TEKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTepaType, OMOJOTUUECKUX CIOBApSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAMM3UPOBaTh HHEGOPMAIIHIO
Pa3IMYHBIX BUJOB U POPM TMPEACTABICHHS, KDUTHUECKHU OLICHUBATH €€ T0CTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD,

bopMyIUpPOBATH 3aMPOCH] U MPUMEHATH PA3IUYHBIE METOIBI IIPU MTOUCKE U OTOOpE
Ounosiornyeckor nHdopmalum, He0OX0IMMOM JJIsl BHITIOJIHEHUST YU€OHBIX 3a/1ady,

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MHMOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, COBEPILICHCTBOBATh KYJbTYPY AKTUBHOTO UCIOJIB30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHUCTEM,;

CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIPEACTABICHHS OMOJIOTUYECKON
uHpopmanmu (cxembl, rpaduKh, TUArpaMMbl, TAOJHIIBI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KQYE€CTBE CPEJCTBA MPH padboTe ¢ OMOIOTUYECKON
nHpopMaIen: NpUMEHSATh XUMHUYECKUEe, (DU3NYEeCKHe W MaTeMaTUYeCKUE 3HAKU U
CUMBOIJIbI, (hOpMYJIbI, a00pEBUATYPY, HOMEHKJIATYPY, UCIIOJIB30BaTh U MPEOOPA30BHIBATH
3HAaKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISIAHOCTH,

BJIaJICTh HaBBIKAMH PACIIO3HABAHUSA M 3alIUThl MHGOpMaIK, WHHOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHBbIC Y4eOHbIC AeHCTBUS
OO0menue:

OCYHICCTBJIATH KOMMYHHUKAIIMKM BO BCCX C(l)ean JKN3HHU, AaKTHMBHO Y4YaCTBOBATb
B JMAJIOTe WM JHMCKYCCHU MO CYyIIeCTBY oOCyxkmaemoil Tembl (YMEHHE 3a/laBaTh
BOITIPOCKHI, BBICKA3bIBATL CYXXKACHHUA OTHOCHUTCIIbHO BLINTOJITHCHUSA HpeﬂnaraeMoﬁ 3aJga4u,
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YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTD IMO3MUIIHIA IPYIHX YYaCTHHUKOB JHMaora HIIN
JTUCKYCCHUH);

pacmosHaBaTh  HeBepOalbHbIE CPEACTBA  OOIIEHMs, IOHHMATh 3HAYEHHE
COIIMANILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYAIHi, YMETh
CMSIr4aTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJAJETh PAa3IUYHBIMH CIIOCOOAMH OOIICHHS M B3aUMOJCHCTBHS, ITOHUMATh
HAMEPEHHS IPYTHX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECEIHUKY H
B KOPPEKTHOH (popme hopMyIHMpOBaTh CBOM BO3PAKEHHUS;

Pa3sBEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIB30BAHUEM SI3BIKOBBIX
CpEJICTB.

CoBMecTHAasI 1eSITETbHOCTD

ITOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIHON U MHAUBUIYAJILHON paOOThI
IPU pEeIIeHUN OMOJIOrH4YecKOr MpoOeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOJIEHCTBHS MPU PEIICHUH YUEOHOW 3a/1a4u;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHUI C YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEM KaKJI0TO YI€HA KOJUIEKTHBA;

[IPUHUMATH L€ COBMECTHOM JEATEIIbHOCTH, OPIraHU30BbIBATL U KOOPIMHUPOBATH
JIEVCTBHUS MO €€ JOCTUKECHUIO: COCTABIIATH IUIAH ICMCTBUM, pACTIPEAECTATH PO C YUETOM
MHEHUU YYaCTHHKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KAXKJIOIO YYaCTHUKAa KOMaHAbl B OOLIMI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM,

peiaratb  HOBBIE IIPOCKTHI, OLCHUBAThL MAEU C IO3UMLUUHM HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALUsAX,
IPOSIBIISATE TBOPUECTBO U BOOOpaxKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbIEe NeHCTBUA
Camoopranu3anus:

WCITOIh30BaTh OMOJIOTMYECKUE 3HAHWS JIA BBISBICHHUS MPOOJIEM U WX PEIICHUS
B KU3HEHHBIX U YYCOHBIX CUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1EJIEBbIC U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JICUCTBHUSX M MOCTYIKaX MO0 OTHOIICHHUIO K KUBOHW MPUPOJIC, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEIIbHO ~ OCYIIECTBIISATH T03HABATEIBHYIO JICSITCIBHOCTD, BBISBIISATH
npoOJemMbl, CTaBUTh M (POPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYaIHSIX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUs] MPOOJEMBbI C YYETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OIICHKY HOBBIM CHTYAIIHM,

paciMpsITh paMKH Y9€OHOTO ITPEIMETa Ha OCHOBE JIMYHBIX TIPEIIOYTCHUH;

JIenaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;
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OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO IMHUPOKON IPYAUIIMH B Pa3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TIIOBBIIIATH CBOW O0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/ICTh HABBIKAMHU TMO3HABATENbHON peIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHWM, UCIIOJIb30BAThH
npuémbl pedrekcuu AJis OLIEHKH CUTYaIllH, BHIOOpa BEPHOTO PEIICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

PUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHAJIM3€E PE3YJIbTATOB JIEATEIILHOCTH.

IIpunsTHE ceds U APyrux:
MPUHUMATH ce0s1, MOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTRA,
MIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX MIPU aHATIU3E PE3YJIHTATOB JIESITEIHLHOCTH;
pU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH,
pa3BUBaTh CHIOCOOHOCTh TOHUMATh MUP € TTO3ULIMH JPYTOTO YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTarhl ocBoeHUs nmporpamMmbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT crienuduyeckue s yuyeOHoro mpeameta «buosorus» HaydHbie
3HaHUSA, YMEHMSI M  CHOCOObI  JEWCTBUH 1O  OCBOCHWIO, HMHTEpHpETaIuU
U TIpeo0pa3oBaHUI0 3HAHUM, BUJBI JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUSA U
MPUMEHEHUIO 3HAHUM B PA3IMYHBIX Y4YE€OHBIX CHUTyallMiX, a TaKKe B peallbHbIX
KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C Ouonorueil. B mnporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABIICHBI IO TOJaM 00yUYCHHUS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOoro mpeameta «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTMH B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHUpa U HAay4yHOTO MHPOBO33pPEHUS, O BKJIAJIE POCCHUICKUX MU 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B  pa3BUTHE OWONOrUHM, (YHKIMOHAIBHON TI'pPaMOTHOCTHM YeJOBEKa
JUISl pEeIEHUs )KU3HEHHBIX 337a4;

YMEHHUE PACKpbIBATh COJIepKaHUE OMOJIOTMUYECKUX TEPMHUHOB U MOHSTHI: JKU3HB,
KJIeTKa, Opranu3M, Metabonu3m (0OMEH BEIECTB M MPEBPAIICHUE JHEPTHH), TOMEOCTa3
(camoperynsiius), ypoBHEBash OpPraHU3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOW3BEICHUC
(perpomyKIiust), HACJIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE U3Jarath  OWOJIOTHUECKHEe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTaI[MOHHAas, IICHTpaJbHasl J0rMa MOJIEKyJIspHoi Ouosoruu), 3akousl (I'. Mennens,
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T. Moprana, H.W. BaBuiioBa) u yuenus (0 neHTpax MHOTO0Opas3usi U MPOUCXOXKICHHUS
KyJIbTypHBIX pactenuit H.M. BaBuioBa), ompenensaTh TpaHUIBI UX HPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJaMU HAy4YHOro T[O3HaHUSI B OWOJOTMU: HaOIOJIeHUE
U ONHCAaHUE JKMUBBIX CHUCTEM, MPOIECCOB U SIBJICHUW, OpraHU3alUs U MPOBEIACHUE
OMOJIOTUYECKOTO SJKCIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bI, BBISIBICHHUE 3aBUCHUMOCTH
MEXIYy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX pE3yIbTaToB,
WCITOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TCOPUH W 3aKOHOB, YMCHHE JeJIaTh BBIBOIBI
Ha OCHOBAHHHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBEHHbIE TPU3HAKK BHUPYCOB, KIETOK MPOKAPHUOT
U DJYKapuoT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIECCOB. OOMEHa BEIIECTB M MPEBpAIllEHUS JHEPrUH B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO U HHEPreTHUECKOr0 oOMeHa, XEMOCHHTE3A, MUTO34,
Mei03a, OIUIOAOTBOPEHHUS, DPAa3MHOXKEHUS, WHIWBUIYaJbHOTO PAa3BUTHS OpraHU3Ma
(onTOreHes);

YMEHUE TMPUMEHSTh TOJYYCHHBbIC 3HAaHUS JUIsI OOBSICHEHHUS OHOJIOTMYECKUX
MIPOIIECCOB U SIBICHUM, IS IPUHATHS MPAKTHICCKUX PEIICHUH B TTOBCEAHEBHOMN KU3HH
C LIeJIbl0 0OecreueHns: 0€30MacCHOCTH CBOETO 3710POBbsS U 37I0POBbsl OKPYKAIOILUX JIFOAEH,
COONIOICHUST HOPM TPaMOTHOTO TIOBEACHHUS B OKPYXAIOLIEH MPUPOTHON cpene,
MOHUMaHUE HEOOXOAMMOCTH HCHOJB30BAHUS JOCTHXKEHUH COBPEMEHHON OHMOJIOTUU U
OMOTEXHOJIOTHI IS PAIIHOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh dJEMEHTapHbIe TeHEeTHYECKHEe 3aJaud Ha MOHO- M TUTHOPHIHOE
CKpelIMBaHue, CICIUICHHOE HAaCJIEeJ0BaHHE, COCTaBJISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS JUIS TTPEeIcCKa3aHus HaclIeZIOBaHUS IPU3HAKOB y OPTraHU3MOB,

YMEHHE BBITIOJTHATH Ja00paTOpHbIE U MPpaKTUYECKue paboThl, COOMI0IATh MpaBuIa
pu paboTe ¢ yueOHbIM U JTa0OpaTOPHBIM 00OPYIOBAHHEM,

YyMEHHE  KPUTHYECKH  OICHWBATH W  HMHTEPIPETUPOBATH  WHEOOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO MCEBAOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
UCTOYHHUKOB (CpeacTBa MaccoBOi HMH(MOPMAIIMH, HAYyYHO-TOMYJIAPHBIC MaTepHabl),
ITHYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHWNA B OHOJOTWH, MEIUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHHUs, 00001Ias
OMOJOTUYECKYI0O MH(POPMALIMIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BATh
NOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOCHHS  yueOHOro mpenmera  «buomorus»
B 11 KJ1acce T0JKHBI OTPaXKaTh.

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa W HAy4YHOTO MHPOBO33PCHHS, O BKJIAJC POCCHUHUCKHX M 3apYOC)KHBIX yUEHBIX-
OWONOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHAIBLHON TI'PaAaMOTHOCTH YeEJIOBEKa
JUTSL pEIIeHUS KU3HEHHBIX 337124,
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YMEHHUE PaCKpbhIBaTh COJEp>KaHHE OHOJOTMYECKMX TEPMUHOB M TIOHSTHI: BH,
MOMYJIANsA, TEeHOMOHA, DSBOJIONHUS, JBIKYIIHME CHIBl ((aKTOpPhI) SBOJIONNH,
MPUCIIOCOOJICHHOCTh ~ OPTraHW3MOB, BHI000pa30BaHME, SKOJOTUYECKHE (aKTOpHI,
HKOCHUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI, ETH MUTAHUS, dKOJOTHYECKas
nipaMujia, OuoreoreHo3, omocdepa,;

yMEHUE H3iarath Ouojornyeckue Teopuu (dBomronoHHas teopus Y. JlapBuHa,
CUHTETHUYECKAss TEOpHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJIBIIICBOTO
cxonctBa K.M. bopa, dyepenoBaHusi TJIaBHBIX HAaNpaBlIEHUNW M TyTEH HBOJIIOLUU
A.H. CesepuoBa, yuenus o ouocepe B.M. BepHaackoro), onpeaeniarb rpaHulbl X
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJaMU HAYYHOTO TIO3HAHWS B OHWOJIOTHH. HAOJIOJCHHE
U OMHCAaHWE J>XHUBBIX CHUCTEM, TMPOIECCOB W SBICHWW, OpraHU3AlMs W TMPOBEIACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBM)KCHHE TUIOTE3bl, BBISIBIICHUE 3aBUCHUMOCTH
MEXIy HCCIEIYEeMbIMH BEIMYWHAMHU, OOBSICHEHHWE IIOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAHHH MMOJYyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC IPU3HAKH CTPOCHHS OMOJIOTHYECKUX OOBEKTOB!
BUJIOB, TOMYJALMN, TPOJIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OWOT€OLIEHO30B W
HKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB. HACIICICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oT00pa, BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTHYECKUX
(GbakTOpOB Ha OpraHW3MBI, MEPEHOCAa BEIIECTB W IOTOKA DYHEPTHH B IKOCUCTEMAX,
aHTPOIIOTCHHBIX U3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOTreOXMMUUYECKUX ITUKIIOB B Ouocdepe;

YMEHUE TMPUMEHSTH TOJYYCHHBbIC 3HAHUS JUIsl OOBSICHEHHS OWOJOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JJI IPUHSATHUS MPAKTUYECKUX PEIICHUM B MTOBCETHEBHOM KU3HU
C IIeJIbI0 0OecTIeueHus 0€30MaCHOCTH CBOETO 37I0POBbBsI M 37I0POBbsI OKPYKAFOIIINX JIFOJICH,
COOMIO/ICHUST HOPM TpPaMOTHOTO TIOBEACHHS B OKPYKAIOIIEH TMPUPOIHON Cpere,
TTOHUMaHUE HEOOXOIUMOCTH HCITOJIB30BAHUS TOCTHIKECHUN COBPEMEHHON OMOJIOTUH IS
parMOHAIBHOTO MPUPOIOTIOIB30BAHMUS;

YMEHHE pelniaTh SJEeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISTh CXEMBbI
NIePEeHOCa BEIIECTB M SHEPTUH B dKOCHcTeMax (LU MUTAHUS);

YMEHUE BBITTOJIHATH JTA0OPATOPHBIC M TTPAKTHIECKHUE pabOThI, COOMIOAATh MpaBUiia
npu paboTe ¢ ydeOHBIM U JIAOOPATOPHBIM 000PYI0OBAHUEM,

YMCHHE  KPUTHYCCKH  OICHMBATh W  HMHTEPIPETUPOBATH  WHEOOPMAIUIO
OMOJOTUYECKOTO COACPIKAHUS, BKIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
UCTOYHUKOB (CpeacTBa MaccoBOM HWH(GOPMALMK, HAYYHO-TIONYJISPHBIC MaTEPHAIbI),
paccMaTpuBaTh TI100ATBHBIE SKOJOTHUECKHE TTPOOIEMBbI COBPEMEHHOCTH, (hOPMHPOBATH
M0 OTHOIIICHHIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCBMEHHBIE W YCTHBIE COOOIIEHHUs, 0000IIas
OMOJIOTHYECKYI0O MH(POPMAIMIO U3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSTUWHBINA anmapat OMOJIOTUH.
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10 KJIACC
HaumenoBanue
No KommuectBo OCHOBHBIE BUJIBI 1€ATEIHbHOCTH
pa3liesioB U TEM [IporpaMmHoOE coziepKaHue
/1 YacoB oOydJaromuxcs

y4eOHOT o npeameTa

Tema 1. buoJsiorusi Kak Hayka

1.1 | Buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOIOTUU PackpsiBaTh cofiep;kaHuE TEPMUHOB U
HayK C OOIIECTBEHHBIMH, TEXHUYECKUMHU U MOHSITUI: HAYYHOE MUPOBO33PEHUE,
JIPYTrMMU €CTECTBEHHBIMU HAYKAMU, Hay4Has KapTUHA MUPA, Hay4HbIH METOL,
¢uocodueit, penurueis, STUKOH, THIOTE3a, TCOPUsL, MCTO/IbI
ACTETUKOM U paBoM. Poiib Onosorun HCCICNOBAHML.
B (hOPMHPOBAHHH COBPEMEHHOH HAYIHOIL XapakTtepu3oBaTh OMOJIOTHUIO KAK HAYKY,
KapTuHbl Mupa. CuctemMa OMOIOTUYECKUX ©C MECTO 1 POJIb CPEAM APYTHX
€CTEeCTBEHHBIX HayK. [lepeuncnsate

Hayk. pazielibl OMOJIOTUU B COOTBETCTBHUE
Aemoncmpayuu: ¢ 00BEKTAMM M3YUEHHUS.
Ilopmpemui: 1. lapsu, I'. Mennes, HaspiBaTpe BaxkHEWIIME OTpaACIU
H. K. Kosbuos, Jlx. Yorcon u @. Kpuk. | gy noryyeckix sanmii u 3aaun,
T a6jzuuubz u cxemol: «MeToabl MO3HAHUSA crosime nepen 6uosorueii XX 5.
YKUBOU MPUPOIBI»

1.2 | Metobl mo3HaHus 1 MeTtoabl MO3HAHUS KUBOU IPUPOIbI PackpreiBaTh conepkaHue TEPMUHOB U

YKUBOU IIPUPOLBI

(HaOroIeHNe, SKCIIEPUMEHT, OIMCaHNE,
U3MEpeHne, Ki1acCu(pUKaIus,
MOJICIMPOBAHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX).

Jlemoncmpayuu:

MOHSITUN: HAYYHbIA METOJI, METOJIbI
HCCIICIOBaHUS.

XapakTepu30BaTh OCHOBHBIE METOIbI
MTO3HAHUS YKUBOU MPUPOIBI. HAOIIOICHHE,
JKCIIEPUMEHT, OIUCAHUE, U3MEPEHUE,
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Tabnuywvl u cxemwvi: «MeTONBITO3HAHUS
KUBOU TIPUPOABD».

Jlabopamopnsie u npakmuyeckue
pabomot:

[TpakTudeckas padorta Ne 1.
«Mcnonp30BaHuE pa3IM4HbIX METO/IOB
MIPU U3YYECHUH OMOJIOTHYECKUX
00BEKTOBY

KJ1accuUKaIus, MoJICIMPOBAHHE,
CTaTUCTUYECKast 00pabOTKa JaHHBIX

HToro gacoB mo teme

2

Tema 2. 7KuBble cucTeMbl M MX OPraHU3aLMs

2.1

buonornueckne
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHUE

1

Kusbie cuctembl (OMOCUCTEMBI) KaK
MpeaMeT U3ydeHHs] OMOJIOTHUH.
OTnuyue )XUBBIX CUCTEM

OT HEOPTaHUYECKOU IIPUPOBI.
CaoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3anum OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
NONYJISILUOHHO-BUOBOM,
HKOCHUCTEMHBIH (OHO-T€OLIEHOTUYECKUIA),
orochepHbI.

Hayxku, nzygarommue 6M0CHCTEMBI
Ha Pa3HbIX YPOBHIX OpTraHU3alIUH.
Jemoncmpayuu:

Tabnuywvl u cxemolr: «OCHOBHBIE
NPU3HAKU KU3HW», «YPOBHU

PackpriBaTh conep:xaHue TEPMUHOB U
MOHATHHI. CUCTEMA, OHoIornYecKas
CUCTEMA, FIIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0oOMEH BelIeCTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, Pa3ApakUMOCTh,
HHEPro3aBUCUMOCTb, YPOBHH
OpraHM3alMK XKU3HH (OHMOCUCTEM).
XapakTepru30BaTh MPUHIIUIIBI
OpraHu3aluu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIOYEHHOCTb,
CaMOpPETYJISALNS, UEPAPXUUHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
’KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3Apa’KUMOCTh, JBUKEHUE,
rOMEOCTAa3, pOCT U Pa3BUTHE,
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OpTraHu3aliH KUBOU IPUPOIBI».
Mogenbs mosekynsl JJHK

HaCJIeJICTBEHHOCTh, U3MEHUYHBOCT,
ABOJIIONHMS (TIPUCTIOCOOJICHHE

K U3MCHSIOIIMMCS YCIIOBUSIM).
[IpuBOIUTH MPUMEPHI OMOCUCTEM
Pa3HOr0 YPOBHS OpraHU3alluU U
CpaBHMBATH MPOSIBIICHUS CBONCTB
’KABOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
MpoTeKarolme B OnocucTemMax:

0OMEH BEILIECTB U IIPEeBpaIllCHUE
SHEPIUH, CAMOBOCIIPOU3BEICHUE,
caMOpEeTryJISIHs, pa3BUTHE.

Cobmronath npasusia 6€peKHOTO
OTHOIIICHUS K )KHBOW IIPUPOLE

HToro uacoB o teme

1

Tema 3. XuMu4eckuii COCTaB U CTPOEHHE

KJIE€TKH

3.1

XUMHYECKHUI COCTAB
KineTku. Boma n
MHHEPATIbHBIE COJIA

1

XHUMHUYECKHI COCTaB KIJIETKH.
XHUMHUYECKHE DJIEMEHTHI.
MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MmunepanbHbIe BEIECTBA.
OYHKIMHY BOABI U MUHEPATHHBIX
BEIIECTB B KJeTke. [loanepkanue
OCMOTHYECKOro OanaHca.
JHemoncmpayuu:

Huaepammor: «Pactipenenenue
XUMHYECKHUX 3JICMCHTOB B HEXKHUBOU
npupoe», «PacnpeneneHrne XuMUIeCKUX

PackpriBaTh copepkaHue TEPMHUHOB

Y TIOHSATHI. 3JICMEHTBI-ONOTCHEI,
MaKpO3JIE€MEHThI, MUKPOJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUMOJIb, BOJAOPOJIHBIE CBS3H,
ruApodUIbHBIE U TUAPODHOOHBIC
BCIICCTBA.

Jloka3piBaTh €IMHCTBO AJIEMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB KUBOTO.
PacripenensiTe XUMHUYECKHE SJIEMEHTHI
0 TPYIIIaM B 3aBHCHUMOCTH
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AJIEMEHTOB B KHBOU MPUPOJIE».
Tabauyet u cxemol.: «llepuoguueckas
Ta0JIMIa XUMUYECKHUX JIEMEHTOBY,
«CTpoeHHUEeMONEKYIbI BOABD

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTaHU3MC; XapaKTCpU30BaTh POJIb
OTACJIbHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCKIY COCTABOM,
CTPOCHUCMMOJICKYJIbI XUMHWYCCKOI'O
COCOAMHCHUA U CT'O q)YHKIII/I}IMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB 1 cTpoeHnEe OEIKOB. PackpbIBaTh copepkaHue TEPMUHOB U
cTpoeHHe OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHATHUH: OCTTKH, TOJTMMEPHI, MOHOMEDHI,
He3zamenumsble 1 3aMeHUMBIE AMUHOKHUCIIOTHI, TIETITUTHAS CBS3b,
AMUHOKHCIIOTHI. AMAHOKHCIIOTHBIH MOJIUMENTH/I, ACHATYpAITHS.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapakTepru3oBaTh OCIKU KakK KJacc
MOJICKYIJIbI (HCpBHqHaﬂ, BTOpPpHUYHA, OpTaHUYCCKUX COGI[HHGHHfl;
TPETHYHAs ¥ YETBEPTUYHAS CTPYKTYPa). KJIacCU(UIIMPOBATH UX 110 CTPOCHUIO
XUMHYECKHE CBOUCTBA OEIIKOB. (rmoOynsipHbie ¥ GuOpUILISIpHBIE OCTKH ),
buonoruueckne GyHKIHH OCIKOB. MIEPEUYUCIATh U XapaKTEPU30BaATh
Hemoncmpayuu: byHKIIMHA OEIKOB
Tabnauywt u cxemvt: «CTpoeHUE
MOJICKYJIbI OCIIKay.
Obopyoosanue: CBETOBOU MUKPOCKOTI,
MUKPOTIpEnapaThl
3.3 | ®epMeHTHI — OepMEHTBI — OMOJIOTHICCKHE PackpbiBaTh copep:kaHue TEPMUHOB U
OMOJIOTHYECKHE KaTaJi3aTophl. MTOHSATHH . pepPMEHTHI, aKTUBHBIN [ICHTD,
KaTaJIM3aTOPbI Crtpoenue hepMeHTa: aKTUBHBIN LIEHTP, cybcTparHas crequpUIHOCTS,

cyOcTpatHas crieniuuIHOCTb.
Kodepmentsl. ButamuHsbl.
Otnuuaust pepMeHTOB

OT HEOPTraHWYECKUX KaTaIN3aTOPOB.

KO epMEHTHI, OCIIKU-aKTUBATOPHI U
OEJIKM-UHTHOUTOPHI.

VYka3bpIBaTh OTINYHUS (HEPMEHTOB

OT HEOPTraHWYECKHUX KaTaJIn3aTOPOB.
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Hemoncmpayuu:

Tabauywvl u cxemvl: «CTpoeHue
dbepmeHTay.

Obopyoosanue: 060pyI0BaHNE
JUTSI TIPOBEJICHUSI HAOIOICHUH,
M3MEPEHNN, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuuecxkue
pabomot.

Jlabopartopnas padota Ne 1. «M3yuenue
KaTaJTUTHYECKONH aKTUBHOCTH
(epMEeHTOB (Ha MPUMEPE aMUIIA3bI
WIM KaTaJasbl)»

OOBICHATH pOJIb (HEPMEHTOB

B (DYHKIIMIOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBILIIIEHHOCTH, B MEJIULIUHE,

B MMOBCEIHEBHOW >KU3HU YEJIOBEKA

3.4

VYrineBonsl. JIumuael

VYrieBoibl: MOHOCAaxapH bl (TITE0KO3a,
pr003a 1 1e30KCHpr003a), TUcaxapuabl
(caxapo3a, 1akT03a) U MOJIKCaxapuIbl
(KpaxmaJi, MIMKOT'eH, 1eJUTI0J103a).
buonornueckue GpyHKIUN YIIIEBOJOB.
JIMIupl: TPUTITUIICPHUIBI,
dochonmunubl, CTEpOUIbI.

[IMunpodunsHO-THAPOGDHOOHBIEC CBOMCTBA.

buonornueckue QyHKITUU JIUMTHIOB.
CpaBHeHHUE yIiieBO/10B, OCITKOB U
JUTMHUA0B KaK ICTOYHHUKOB YHEPTUM.
Jemoncmpayuu:

Tabruywl u cxemvl: «YTICBOIBD»,
«JIunuaeny.

Obopyoosarue: 060pyIOBaHHE

PackpeiBaTh copeprkaHue TEPMUHOB U
MOHSITUI: YTJIEBOJIbI, MOHOCAXaPHUJIbI,
JUcaxapybl, IOJUcaxapyuibl, TITI0K03a,
pubo03a, 1e30kcuprbo03a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJUTI0N03a
(k1eTyartka), Kpaxmal, IIIMKOT€eH;
JIMITHAIBI, TPUTAUIEPUIbI (KUPBI, Maca),
dbochoaunubl, CTEPOUIBI.
XapakTepru30BaTh YIJICBOIbI, JIATHIBI
KaK KJIaCC OPraHuYeCKUX COCIUHCHUM.
KnaccudummpoBars yrieBoabl U JIATHABI
110 CTPOCHUIO; TIEPEUUCIISITh QYHKITUN
YTIIEBOIOB U JIUIIHIOB.

CxemaTn4ecku n300pa)xaThb CTPOEHUE
MOJIEKYJ YTJIEBO/IOB, JIUIUIOB
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JUIS IPOBEEHUS HaOIOCHU,
M3MEPEHNHN, DKCIIEPUMEHTOB

3.5 | HykneuHoBbie Hyxneunnoseie kucnorsrl: JIHKu PHK. PackpeiBaTh conep:kanue TEPMUHOB U
KUCIO0Thl. ATD Hyxneotnibl — MOHOMEpPBI MOHSATUH: 1IE30KCUPUOOHYKIIEHOBAS
HYKJIEMHOBBIX KUCJIOT. CTpOEHHE U kucnota (JJHK), pubonykiennoBas
¢bynaknuu JIHK. Ctpoenne u pyHKIIMU kucnora (PHK), nykneorun,
PHK. AT®: ctpoenure u GyHKITUH. MOJIMHYKJICOTUTHAS LIETh
Jemoncmpayuu: (MOMMHYKIICOTH T ), KOMILIEMEHTAPHOCTH,
Ilopmpempwi: JTx. YorcoH, ®@. Kpuk, ¢bynkuuu JJHK (xpanenue u nepenayda
M. Yunkunc, P. ®paHkiuH. HACJICJICTBEHHOW MH(OPMAIINH); BUIBI
Tabauysl u cxemul: PHK (undopmanmonnas, TpancrnoprHas,
«Hyxnennossie kucnotsl; JJHK», pubocomaibHas); ageHo3uHTpudocdar
«buocunres 6enkay, «CtpoeHue (AT®), makpospruueckast CBs3b.
MoJieKyJbl ATO». XapakTepu3upoBaTh HYKJICHHOBBIE
Obopyodosanue: CBETOBOIl MUKPOCKOII, KHCJIOTHI KaK XUMUYECKUE COCIUHEHUS U
MUKpPOIIpEnapaThbl HOCHUTEJH HACIEICTBEHHON
uHdOopMaIuu.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJ HyKJIenHOBBIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxaTh CTPOCHHE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u meTomp! LluToJIorHus — HayKa O KJIICTKE. PackpbIiBath coaepkaHue TEPMUHOB U

U3Y4YEHUS KIIETKU.
Kierounas reopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS HIeH U (PaKTOB
B HAYYHOM TO3HAHUU.

ITOHATHN KJIETKA, [IUTOJIOTUS;
pPacKpbIBaTh COEPKAHNE MOJIOKEHUN
KJIETOYHOM TEOPUHU.
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MeTo/1bI U3yueHUsT KIETKH.
emoncmpayuu:

Ilopmpempi:

A. JleBenryk, P. I'yk, T. IlIBanH,

M. lnennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOM MHUKPOCKOII,
MHUKpOIIpenapaThl PAaCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusamMu
KJIETOK, TTOJTYYE€HHBIE C IOMOIIBIO
CBETOBOI'O U 3JIEKTPOHHOTO MHKPOCKOIIA

[TepeuyncnsaTh U XapaKTepU30BaTh
OCHOBHBIC METOIbI H3yUCHUS KIICTKH:
(mpuroToByeHUE CPE3OB,

OKpaITuBaHUE, MUKPOCKOIIMPOBAHUE,
HEHTPU(PYTUPOBAHNE, KYIbTUBUPOBAHUEC
KJICTOK M TKaHEH)

3.7

Knetka
KakK LIEJIOCTHAs
JKUBasi CHCTEMA

Knerka kak nienoctHas xuBas CUCTEMA.
OO6mIre npu3HaKy KJIETOK: 3aMKHYyTast
HapyxHas MemOpana, monekyisl [JHK
KaK FT€HETUYECKUN amlrapar, cCucrema
cuHTe3a Oenka. THUIbl KJIETOK:
JYKAPUOTUYECKAs U MMPOKAPUOTUYECKASI.
OcoOeHHOCTH CTPOSHUS
MPOKAPUOTUYECKOMN KIIETKHU.

Krnerounas crenka 6akrepuit. CtpoeHue
AYKApUOTUUYECKOHN KJIeTKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU U
rpuOHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs CTEHKA,
TJIMKOKAJIMKC, UX (QYHKIUH.
[Tna3maTrueckasmMemMOpaHa, €€ CBOHMCTBA

U QYHKIIHH.

PackpwiBaTh cojepkaHre TEPMHUHOB U
TOHSITHI: KJICTKH (dyKapHOTHYECKas,
POKaPHOTHYECKAs), IJIa3MaTHUCCKas
MeMOpaHa (rra3manemMma), TITHKOKATUKC,
TPAHCIOPT BelecTB (TaCCUBHBIH,
aKTHBHBIN ), 2HAOUHUTO3 ((PparomuTos,
MUHOIIMTO3), SK30IIMTO3, KJICTOYHAS
CTCHKA, HYKJICOU/I.

CpaBHHBaTh MeX1y COO0M
DYKapUOTHUYECKHE U MMPOKAPUOTHUSCKHE
KJICTKH; OTMEYaTh CXOJACTBO U PA3THYHS
B CTPOSHUH KJIETOK OaKTepHH,
’KMBOTHBIX, PACTEHUH ¥ rPrOOB
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emoncmpayuu:

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

T. llIBann, M. IlInennen, K. bap,

P. Bupxos.

Tabauywvr u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIIeTKn», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOeHHUE
pacTUTENBHON KIIETKW», «CTpOeHne
MPOKAPUOTUUECKON KIICTKH.
Obopyoosanue:. CBETOBOI MUKPOCKOII,
MUKpOIIpenaparbl paCTUTENbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

3.8

CrpoeHnue
IYKApUOTUUYECKOMN
KJIETKU

[{utomnnasma u ee OpraHou/IbI.
OnnomMeMOpaHHbIE OPraHOUABI KJIETKU:
OIIC, anmapat I'onbaku, TM30COMBI.
[TonyaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHJIPUH, TITACTH/IBI.
[IpoucxoxieHne MUTOXOHAPUH U
ninactu. Bunel mmactu.
HememOpanHbie opraHOU bl KJISTKH:
prUOOCOMBI, KJIETOYHBIN LIEHTP,
HEHTPUOJHU, PECHUUKH, )KT'YTUKH.
@yHKIUHA OPraHOUI0B KJIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN UEHTP KIIETKH.
Crtpoenue sipa: sanepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SJIPBIIIKO.

PackpwiBaTh copepkaHre TEPMHHOB U
MOHSTHIA: [IUTOTIa3Ma, OPTaHOU/IBI,
suorazMarudeckasceTs (D11C),
armapart ["oJIbJKH, TM30COMBI, BaKyOJIb,
MUTOXOHJIPHH, ITIACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JISHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIH
1eHTp (LICHTpOoCcOMa), PECHUUKH,
KTYTUKH, BKIFOUCHHUS, SIIPO, sAepHAs
000J104Ka, KapuoIja3mMa, XpoMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTHICCKON
KJIETKH 110 U300PKEHUSIM U

Ha MHUKpOTIperaparax;
KJIACCU(DHUITUPOBATH OPTAHOUIBI
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XpoMoCcOoMBI. TpaHCIIOPT BELIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. IlIneinen, K. bap,

P. Bupxos.

Tabauywvr u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHne
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUECKON KIETKU,
«CtpoeHue sapa KIETKn».
Obopydosanue: CBETOBOM MHUKPOCKOII,
MUKpOIIpenapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuyeckue
pabomot.

JlabopaTtopHas padota Ne 2. «3yuenwne
CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX U
OakTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax U UX OINHUCAHHUE)

B 3aBUCUMOCTH OT OCOOEHHOCTEH UX
crpoenus (ogHOMeMOpaHHEIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIE);
OTHCHIBATh (PYHKIIMH KaKIOTO
OpraHoM/1a B KJIETKE.
XapakTepu3oBaTh KJIIETOYHOE SIAPO KaK
MECTO XpaHeHus, nepeayu (yaABOeHUe
XpOMOCOM) U pean3aluu
(TpaHCKpHUIILIMS ) HACIEICTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncasiTh M OMUCHIBATH KOMIIOHEHTHI
a5pa 1 uX QyHKINH;

CxeMaTtnyHO H300paxaTb CTPOEHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBIACHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIOPTA BEILIECTB B KJIETKE

¥ITOro 4acoB 110 TeMe o

Tema 4. 7ZKu3HeeATEIbHOCTD KIETKHU

4.1 | OOMCH BCLICCTB. Z OUOMEH BCLIESCTB, MJIN META00JIU3M. PackpbIBaTh coiepKaHUe TCPMUHOB U
[InacTrueckuii Accumuisiius (M1acTHIeCKuii 0OMEH) MOHSTUHN: 0OMEH BEIIECTB U
oomeH. DoToCHHTE3. U JTUCCUMIISIIUSA (SHEPTETUYECKUI IIpeBpaIlleHUE SHEPTUH (METa0O0IM3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMWJISILINS, TUIACTUYECKHUI OOMEH,
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nporecca metabonusma. Posib 3akoHOB
COXpaHEHUsI BEILIECTBA U YHEPTUU

B MMOHUMAaHUU MeTabonu3Ma. Turbl
oOMeHa BeIeCTB. aBTOTPOGHBIN U
rerepoTpodubiii. Porb hepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILICHUN
JHEPruu B KiIeTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3l
dboTocuntesa. Peakiuu hoTocunTe3a.
D¢ dhexkTuBHOCTH (HOTOCHUHTE3A.
3HavyeHue PoTocUHTE3a ISl )KU3HU
Ha 3emuie. BinsiHue yciioBHil cpeibl
Ha (POTOCUHTE3 U CIIOCOOBI TOBHIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMOCHHTE3. XEeMOCUHTE3UPYIOIINE
OakTepuu. 3HaUYEHUE XEMOCHHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupsizes.
Tabauysl u cxemul: «XIJIOPOILIACTY,
«DOoTOCUHTE3»

JTUCCUMUJISILINS, DHEPTeTHUECKUI 0OMEH,
dboTtocunTe3, GOTONM3,
dhochopunupoBaHue, MEPEHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuckiBaTh (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIIME B CBETOBON U TEMHOBOU
dbaze.

BbIABISTH MPUYUHHO-CIIEJICTBEHHbIE
CBSI3M MEK/Ty ITOTJIOIIEHUEM COJTHEUHOM
SHEPTUHU XJIOPOPHILIOM U CHHTE30M
Mosekyna ATO.

CpaBHUBaTh UCXOIHBIEC BEIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIOBUS
MIPOTEKaHMS PEaKLU CBETOBOU U
TEMHOBOH (ha3bl POTOCUHTESA;
CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTE3.
OnenuBath 3HaYeHUE (POTOCUHTE3A U
XEMOCHHTE3a IS )KU3HU Ha 3emiie

4.2

DHEPreTUYECKUM
oOMeH

JHEPreTUYECKU OOMEH B KJIETKE.
PacuierieHue BenecTB, BBIACICHUE U
AKKYMYJIMPOBAHUE SHEPTUU B KIIETKE.
DTarnbl 3HEPreTH4ecKoro ooMeHa.
['mukonn3. bpoxxeHuen ero BUpl.

PackpeiBaTh cojiepKaHl€ TEPMUHOB U
MOHSITUI: SHEPTETUYECKUIT OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCJIOE OpOKEeHHE,
CIUPTOBOE OpOXKEHUE, OMOIOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHE,
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Kucnoponnoe oxucnenue, nium
KJIETOYHOE AbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. PPEeKTUBHOCTD
AHEPTreTUYECKOro OOMEHa.
emoncmpayuu:

Tabnuywvl u cxemol.: « TUTIBITTATAHUS,
«MeTabonu3my», « MUTOXOHIPUSY,
«JHepreTuyeckuii 0OMeH»

JUCCUMUIISALINS, (PEPMEHT.
Xapaktepru3oBaTh OOMEH BEIECTB U
MpeBpallieHue YHEePrun (MeTaboIu3M)
KaK OJTHO MX CBOWCTB YKHBOTO.
[Tepeuncnsatb 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBATh
B3aUMOCBSI3b MEXKITY HUMHU.

Pazmuate THIIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoOTPOPHBIN.

OnuchIBaTh 3TAIBI SHEPTETUYECKOTO
oOMeHa (IOArOTOBUTEINIbHBIH,
OECKHUCIIOPOIHBIN, KHCIIOPOIHBIN)

U CPaBHUBATH UX MEXTY COOOM.
XapakTepHu30BaTh peakluy TIIUKOJIN3a,
OpOKEeHUSI, KJIETOUYHOTO JbIXaHUS;
BBISIBIIATH IPUIMHHO-CIIEJICTBEHHBIE
CBSI3U MEXK Y TITUKOJIU30M, KJICTOUHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyIATO.
CpaBHuBaTh 3Q(HEKTUBHOCTD
OECKUCIOPOHOTO U KUCIOPOTHOTO
ATAIoB

4.3

buocunres Oeska

Peakuyu maTpuyHOrO CMHTE3A.
I'enetnueckas nnpopmanus u JHK.
Peanm3zanus renetnyeckon
UH(POpMALIMH B KIIETKE.

PackpbiBaTh COAEp)KAHUE TEPMUHOB
U MOHSTHUN. T'€H, TCHETUUYECKUM KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIUA,
TPAaHCIIALUS, KOJIOH, aHTUKOOH,
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['eHeTnueckuit KOJI METO CBOMCTBA.
TpaHCKpUNIUSA — MATPUYHBIN CUHTE3
PHK. Tpancnsius — OuocunTtes Oenka.
Oransl Tpancianuu. Kogupoanue
aMUHOKHCIIOT. Pons pubocomB
OMocHHTE3€e OeJIKa.

Hemoncmpayuu:

Ilopmpemwi: H.K. KosbLioB.

Tabauywvl u cxemwvr: «Ctpoenne JTHK»,
«Ctpoenue u GyHKIMOHUPOBAHHUE TCHAY,
«Cunres 6enkay, «Pemmukamus JJHK,
«['eHeTHUECKUIT KOIY.

Obopyoosanue: MOACIIN- aNITTUKALIUH
«Y nBoenue JIHK u Tpanckpumms»,
«buocuHTE3 OeIKay

pubocoma, IeHTpalIbHas JOTMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenenarb CBOMCTBA T€HETUYECKOTO
Koja (TPUILIETHOCTh, OJJTHO3HAYHOCTb,
BBIPOXKIECHHOCTh, YHUBEPCATHHOCTD,
HETNEPEKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuckIBaTh ATanbl peain3alnuu
HaCJIEACTBEHHOM HH(POPMAaIIUU B KIIETKE.
CpaBHHBaTh peakluid MATPUIHOTO
cuntezamosiekyn PHK u Genka B kietke

4.4

Hexierounsie
(bOpMBI KUZHU —
BUPYCHI

Hexknerounsie Gopmbl KU3HU — BUPYCHI.
Hcropust OTKpHITHS BUPYCOB

(. Y. IBanoBckwmit). OcobeHHOCTH
CTPOCHUSI U KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
’KUBOTHBIX U YEJIOBEKA, BHI3HIBACMbBIC
BUpycamMu. Bupyc nMmmyHoaehunnrta
yenoBeka (BUY) — Bozoyautens CIT/]a.
OOparHas TpaHCKPHIIIHS, peBepTasa u
uHTerpasa. [Ipodunakrtuka
pacmpocTpaHeHUsI BUPYCHBIX
3a00JIeBaHHUM.

PackpeiBaTh copepkaHie TEPMUHOB U
HOHSITUI: BUPYC, BUPYCOJIOTHSI, KaIlCUJI,
O0akTepuodar, BUpyc UMMYHOAe(hULIUTA
yenoBeka (BY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (OPMY JKU3HH;
OCOOEHHOCTH CTPOEHUS U
KU3HEJESATEILHOCTH BUPYCOB.
OnuchIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOAC(PUIINTA YEIOBEKA; Pa3InyaTh
Ha pucynkax BTM ((Bupyc TabauHoii
Mo3aukHn), baktepruodar, BUY.
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emoncmpayuu:

lopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauywvl u cxemwvr: «Bupycs»,
«bakrepuodarny; «Ctpoenue u
*u3HeHHbIN 1k Bupyca CI1N/a,
Oaktepuodara.

Obopyoosanue:. MOJENb CTPYKTYPbI
JIHK; MarauTHas MO1€Ib-anIInKaIs
«CtpoeHue KIETKN»

OO6O0CHOBBIBATh U COOIIOIATH MEPHI
PO IITAKTUKHA PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JICBaHUI
(pecnipaTopHbIe, KEITyT0THO-
KHIIICYHBIC, KJICIIEeBON dHIIChATHT,
BUY-undeximsn)

Hroro yacos 1o reme 6
Tema 5. PazMHOXkeHHe W MHIAMBHAYaJbHOE Pa3BUTHE OPraHU3MOB
5.1 | )KuzHeHHbIN LUK 1 KiieTouHbI MK, MW KU3HEHHBIN MK | PackpbIBaTh conepkaHne TEPMUHOB U

KJIETKU. [lenenue
KJIETKU. MuTO3

kietku. atepdaza u MUTO3.
[Iponeccol, mpoTekaronue B uHTEpdase.
Pennukanus — peakius MaTpUYHOTO
cuntesa JIHK. Crpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TaIlJIONIHBIN
XPOMOCOMHBI€ HA0OPBI. XPOMATHIBI.
[{uToMOrMYecKre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYaJIBbHOTO Pa3BUTHS
OpraHu3MoOB. /[eleHue KIETKH — MUTO3.
Craguu muto3a. [Iporeccsl,
MIPOUCXOAIINE HA PA3HBIX CTAIUIX
MUTO3a. bruojiornyeckuii CMbICI MUTO3A.
[Iporpammupyemasi TuOEIb KIETKH —
aroInTo3.

MOHSITUI: KJIETOYHBIN ITUKJII, UHTEPda3a,
peayIUIMKALINS, XPOMOCOMA, KapUOTHII,
raruIOUIHBIN, JUTIIOUIHBIN
XPOMOCOMHBIA HAOOpP, XpPOMAaTHU/IBI;
MHUTO3 €r0 cTaauu: mpodasa, meTadasa,
anagasza, Tenodasa.

OnuceIBaTh JKU3HEHHBIN IIUKJI KIECTKH,
MEPEUYUCTISATh U XapaKTePU30BaATh
MEePUO b KJIETOUHOTO ITUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIEC HA0OPHI KIETOK.
CpaBHUBATh CTAIUU MUTO3A.

PaznuyaTh Ha MUKpOITpenaparax
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emoncmpayuu:

Tabnuywvl u cxemwvt: «KneTodHbIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIIuKanus «Jlenenue KieTkmny;
moens JJHK.

ObopyoosaHue: CBETOBOM MUKPOCKOIT U
Mukponpenapar «KapuokuHes B KJIETKax
KOpEIIIKa JIYKay.

Jlabopamopnwie u npakmuyeckue
pabomot.

JlabopaTtopHuas pabota Ne 3.
«Habmroienre MUTO3a B KJIETKaX
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEenapaTax»

H PUCYHKAX CTaaAWK MHUTO34A.
PaCKpBIBaTB OMOJIOTUYECKHUI CMBICIT
MHTO3a

5.2

®opmbl
Pa3MHOKEHUS
OpraHn3MOB

®opMbl pa3MHOKEHHUS OPTAHU3MOB:
Oecroioe 1 MoJIoBoe.

Busr 6ecriosioro pa3sMHOXKEHUS:
JeJIeHNe HaJBOE U MTOYKOBAHHUE OJTHO-
¥ MHOTOKJICTOYHBIX, CLIOPOOOpa30BaHME,
BETreTaTUBHOE PAa3MHOKEHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €T0 3HAaYCHUE
JISICETICKITU .

[TosioBOE pa3MHOXKEHUE, ETOOTINYUSA
oT 6ecroJoro.

Jlemoncmpayuu:

PackpwiBath copepkaHue TEPMUHOB
Y MIOHATHUH: Pa3MHOKEHUE, KIIOH,
MOJIOBBIE KJIETKU (FaMeThl),
ANIEKIIETKA, CIIEpMaTO30U 1, 3UTr0Ta,
JIeJIeHUE Ha/IBOE, MOYKOBAHUE,
criopyJisiusi, pparMeHTaIms,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOXEHUE, OTbIJICHUE,
JIBOMHOE OTIOJIOTBOPEHUE, MTOJIOBBIE
KeJIe3bl, CECMCHHUKH, SSIMYHUKH,
OIUIOJOTBOPEHUE (HAPYKHOE,
BHYTPCHHEE).
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Tabauysl u cxemvi: «POPMBI
Pa3MHOXEHUS OPTaHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHui», «/lerenue KieTku
OakTepumn», «BereTaTuBHOE
pa3MHOXKeHHe pacTeHui», «CTpoeHne
ITOJIOBBIX KJIETOK»

XapakTepru3oBaTh OCOOEHHOCTH

1 3HaYeHue 0ECIoI0ro U MOJI0BOTO
CIOCOOOB Pa3MHOXKEHHUSI.

Br1nenars Buanl 0ecroaoro
Pa3MHOIKEHUS; BBISIBIISTH B3AUMOCBS3U
Mexay (opmamu u criocodaMu
Pa3MHOKEHUS, U UX OHOJIOTHIECKUM
3HAYECHHEM.

Bnangets mpuémamMu BereTaTUBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX pACTCHUN
(Ha mprMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJOBBIC KICTKH:
STMIIEKJICTKH, CIIEPMAaTO30HU/IbI,
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHHUSI

53

Meiios

Meito3. Ctaguu meiiosa. [Iporeccsl,
MIPOUCXOASAIINE HA CTAJIUSIX MENO03a.
IToBeneHne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii CMbICI
Y 3HA4YECHHUE ME03a.

JHemoncmpayuu:

Tabnuywvl u cxemwl: «JleneHne KISTKN,
«Meio3».

Obopyoosanue: moaens JIHK;
MarHUTHasi MOJIEJb-alTINKaI1sI
«JlemeHue KIeTKn»

PackpwiBath copepkaHue TEPMUHOB U
MMOHSTHH. ME103, KOHBIOTAIIUs
XPOMOCOM, ITEPEeKPECT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEi03 Kak Crocoo
KJIETOYHOTIO ACJICHUS; OITUCHIBATh MEHO03
10 CTaJusIM; CPaBHUBATh CTAJINU MeHo03a
1 MHUTO3a.

PaznuyaTe Ha puCyHKax CTaiu MENH03a;
pacKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Melo3a
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5.4 | OGpazoBaHue u ["ameTorenes — mporiecc 00pa3zoBaHus PackpriBaTh conep:kaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTUI: TAMETOTEHE3, CIIEPMATOTCHE3,
KJIETOK. [TonoBekIe xene3bl: CEeMEHHUKH U OOT€HE3, CIEPMATO30U/, AKPOCOMa,
Ono10TBOpEHHE suaHUKH. OOpa3oBaHUE U PA3BUTHE SAUIEKIIETKA, TIOJISIPHBIC TEIbIIA.

IOJIOBBIX KJICTOK — TaMeT (CIepMaTo30u 1, | XapakTepu30BaTh 0COOEHHOCTH
STMIICKJIETKA) — CIIEPMATOTCHE3 U raMeToreHesa y )KUBOTHBIX U €r0 CTa/INH,
ooreHe3. OcOOEHHOCTH CTPOCHUS MIOJIOBBIC KJIETKU dKUBOTHBIX U OMUCHIBAThH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MPOIIECC UX PA3BUTHSL.

OmnonorBopenue. [lapreHorenes. CpaBHUBATH CIIEPMATOTEHE3 U OOTCHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,

Tabauywl u cxemor: «IIpsmMoen HempsiMoe | OMOJIOIHYECKOE 3HAYCHHUE

pa3BuTHe», «I'amerorenes OINIOTOTBOPCHHUA

Yy MJIEKOIIUTAKOUIUXH YEIIOBEKAY.

Obopyoosanue: MoJienb MeTadazHoM

XPOMOCOMBI, MUKPOCKOTI,

MUKpornpenapaTsl «CrepMaTo30UIbI

MJICKOITUTAIOIIET Oy, «SAMNIeKIeTKa

MJIEKOITUTAIOILIETO.

Jlabopamopnsle u npakmuueckue

pabomot.

JlabopaTtopHas pabota Ne 4. «M3yuenne

CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOITpenapaTax»

5.5 | UnauBuayaibHOE WHpuBuayansHOe pa3BUTHE (OHTOTCHE3). | PacKpbIBaTh COICPKAHNE TEPMHHOB
pa3BUTHE OMOpHOHAIIbHOE Pa3BHUTHE Y TIOHATHI. OHTOTE€HE3, SMOPHUOTEHE3,
OpraHU3MOB (9MOpuorenes). Drarnbl SMOPUOHANBHOTO | 3proTa, APOOICHHE, GIIACTOMEDEL,

Pa3BUTHUA Y IIO3BOHOYHBIX )KUBOTHBIX.

MopyJia, 6yactysa, 0JacToIeNb,
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IpoOJieHue, racTpyJisilus, OpraHoreHes.
[TocTamOproHanbHOE pa3BUTHE. THUIIBI
OCTAMOPHUOHAJIBHOTO Pa3BUTHSL:
npsiMoe, He psiMoe (JITYMHOYHOE).
BiusHue cpeapl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpPbI, CIIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u passurne pacrennit. OHTOreHe3
[IBETKOBOT'O PACTEHMSI. CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHS.

Jemoncmpayuu:

Tabauywl u cxemwvi: « OCHOBHBIC CTaIHHN
oHTOreHe3ay, «IIpsmoe u Henpsimoe
pPa3BUTHEY, «/[BOMHOE OTIIIOJOTBOPEHUE
YIIBETKOBBIX PACTCHUIN»

racTpy’na, HeHpyJia, OpraHOreHe3,;
3apO/JIBIIIEBBICIUCTKH: SKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
U HelIpsMoe (JIMYMHOYHOE); MeTaMop(o3,
Meracropa, MUKpOCIOpa, MbUIbIIEBOE
3€pHO, CIEPMHUH, 3aPOBIIIEBBI MENIOK,
JBOMHOE OILJIOIOTBOPEHHE.
Onpenenars 3Tarnbl SMOPUOHATIEHOTO
pa3BUTHUS XOPJIOBBIX Ha CXE€Max U
mpernapaTax U OMUCHIBATh MPOIIECCHI,
IPOUCXOJSIINE HA KaXX0M JTarle.
CpaBHUBATH EPUOJIBI OHTOTEHE3A;
IPSIMOE U HENPsAIMOE (JINYUMHOYHOE)
OCTAMOPUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEeJIOBEKa U IPYTHX
XOPJIOBBIX.

OOBICHATH OMOJIOrMYECKOE 3HAYEHNE
pa3BUTHS C MeTaMOP(HO30M;
OTpHIIATEILHOE BIMSIHUE aJTKOTOJIS,
HUKOTHHA U JPYTHX TEPATOTEHHBIX
(baKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJioBeKa.

OmnucsiBaTh MpPOLECC ABOMHOTO
OILJIOJIOTBOPEHUS Y LIBETKOBBIX
pacTeHui

HToro yacoB o teme
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Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHM3MOB

6.1 | ['eneTuka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpriBaTh conep:kaHue TEPMUHOB U
0 HaCJIEICTBEHHOCTH Pons uronoruu u SMOpHOSIOTHH MOHSTHH: TeH, TEHOM, TeHOTHIT, ()EHOTHII,
Y U3MEHYUBOCTH B CTAHOBJICHUH I'€HETHKU. Brian XPOMOCOMBI, aJIJICIIbHBIC TeHBI (AJLJICITH),

POCCUICKUX U 3apyOEKHBIX YUCHBIX B TOMO3HUT0TA, T€TEPO3UTOTA,

pa3BUTHE TEHETUKHU. MeTO/ bl TCHETUKHU JIOMUHAHTHBIN NpU3HAK (TEH),
(ruOpUI0IOTUYECKUH, PELECCUBHBIN MpU3HAK (TEH), YhCTasl
[IUTOTEHETUYECKUI, MOJIEKYJIIPHO- JUHUSL, THOPUIL.

TCHETHYCCKHH). [lepeuncnsaTh U XapakTEpU30BAThH
OCHOBHbBIE T€HETHYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUUECKHH,
['eneTnueckas CUMBOJIHKA, IIUTOTE€HETUYECKUH, MOJICKYJISIPHO-
UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM. | TEHETHYECKUW; TOMUHAHTHBIE U
Hemoncmpayuu: pELIECCUBHBIE MPU3HAKU PACTCHUN U
Ilopmpemuwi: I'. Menpnens, T. Mopras, YKUBOTHBIX.

H. U. BaBunosg, C. C. UeTBepuKoB, ITonp30BaTHCA FEHETUUECKOM

H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKON
ObopyoosaHue: MOJIEb- aNTTUKAIUS JUISL 3aITUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHUEY, CKpELIMBAHUS

repoapuii «I'opox MOCEeBHOM»

6.2 | 3aKoHOMepHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpriBath conepkaHue TEPMUHOB
HacJIeI0BaHUs MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHUI . MOHOTHOPUJTHOE
TIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpeluBanue, (eHOTUITMYECKUE
MoHoru6puIHOE CKpeluBanue. 3aKOHeAMHOO00pa3us IPYIIIbI, THOPUIOTOTUUECKUNA METO/I,
CKpCIIMBAHNE TUOPHIOB MEPBOTO TOKOJIeHU. [IpaBuio | YUCThIE TMHUU, JOMUHUPOBAHUE TEHOB

JOMHUHHUPOBAHMA. 3aKoH PaCHICIICHUA
ITPHU3HAKOB. I'mnoresa 4uCcTOTHI raMET.
IlonHOEM HemoJaHOe JAOMHWHHUPOBAHKC.

(motHOE, HETOJIHOE), PacIICIICHHE
B ITOTOMCTBE.
OnuceIBaTh METOIMKY MPOBEICHHS
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emoncmpayuu:

Ilopmpemuwi: I'. MeHneinb.

Tabauyvt u cxemvi: «MoOHOTUOPHTHOE
CKpEITMBAHUE U €T0 IIUTOTCHETHIECKAs
OCHOBa», «3aKOH paclICIICHUs U €ro
[IUTOTCHETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOJIeNU-anTIMKauu « MOHOTUOPUIHOE
ckpenruBanuey, «Hemnomnoe
JIOMUHUPOBaHKE», TepOapuii «['opox
ITIOCEBHOW»

I'. MeHnneneMonbITOB O U3YYEHUIO
HACJIeI0BaHUs OJHOM Mapbl MPU3HAKOB
y Topoxa IOCEBHOTO.

PackpriBaTh copiepskaHne 3aKOHOB
eMHOo00pa3us THOPHUIOB MEPBOTO
MOKOJICHUS ¥ 3aKOHA PaCIIETIIICHUS.
OOBACHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMBl MOHOTHOPHTHOTO
CKpelIUBaHUsl, OOBSICHATh €T0
ITUTOJIOTHYECKUE OCHOBHI M PEIIaTh
TreHETUYECKUE 3a/1a4u

Ha MOHOTHOPHUIHOE CKpPEIIMBAHUC

6.3

Jurubpunnoe
CKpelIMBaHUE.
3aKOH HE3aBUCHUMOTO
HAaCJICIOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpelrBanue. 3aKOH
HE3aBUCUMOT'0 HACJIEI0BAHHUS
npu3HaKkoB. [luToreneTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUSI.
AHanM3upyronee CKpeluBaHue.
Hcrnons30BaHnE aHAIM3UPYIOLIETO
CKpEUIMBaHUS JIJIs1 OTIPECICHUS
TeHOTHUIIa OCOOH.

JHemoncmpayuu:

Iopmpemuwi: I'. Mennenb.

Tabauyvt u cxemvi: «JlurudbpuiHOE
CKpeluBaHuey, «llutonornyeckue
OCHOBBI TUTHOPUIAHOTO CKPEILIUBAHUS.
ObopyoosaHue: MOJIEb- alTUIAKAIUS
«JlurubpuiHoe ckpenrBaHue)

PackpbiBaTh conepkaHue TEPMUHOB U
NOHATUI: AUTUOPUIHOE CKPELIMBaHUE,
AHAJIM3UPYIOLIEE CKPEIINBAHNE.
OnuceiBath onbITh ['. MeHnens

10 U3YyYEHUIO HACIEIOBAHUS IBYX I1ap
IPU3HAKOB Y TOPOXa NOCEBHOTO.
PackpeiBath comepxanne 3ak0oHa
HE3aBUCUMOTOHACIIEA0BAHUS IPU3HAKOB.
[IprMeHsTh MaTEMaTUUECKUN pacyeT
C MOMOILBI METOAA MEPEMHOKECHUS
BEPOSTHOCTEW M 3aIIMCh C IIOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
pacuIeIUIeHHs IPU3HAKOB Y IIOTOMKOB
10 ()EHOTUITY ¥ TE€HOTHITY.
3anuceIBaTh CXeMbl TUTHOPUIHOTO
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CKpCIIUBAHUA, O0OBACHATH €r0
MUTOJJIOITNYCCKHUEC OCHOBBI U PCIIATH
I'CHCTHUYCCKHC 3a1a4l Ha I[HI‘I/I6pH,ZIHOC
CKpCUIMBAHHC

6.4

CueruieHHOE
HACJICIOBAHUE
MIPU3HAKOB

CuemnieHHOE Hacae0BaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HacJeI0BaHMIO TeHOB. Hapyienue
CLICTUICHHS TCHOB B PE3YJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAs TEOpHs
HAaCJIEJICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabnuywt u cxemol: «Metios»,
«"eneTnyeckne KapThl paCTEHUH,
KUBOTHBIX U YEJIOBEKAY,
«B3auMoelcTBrE alJIEILHBIX TEHOBY.
Obopyoosanue. MUKpOIIpenapar
«dpo3oduna» (Hopma, myTanuu Gopmel
KPBUTbEB U OKPACKH Teja), MUKPOCKOII,
Mmoenb-antukanus «I[lepexpéct
XPOMOCOMY.

Jlabopamopnvle u npakmuuecxkue
pabdomot.

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJabTaTOB MOHOTUOPHUIHOTO

U JUTHOPUIHOTO CKPEITUBAHUS

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHN. CLEIUICHHOE HaCJeI0BaHUE
MPU3HAKOB, PEKOMOWHAIIUS TEHOB,
TEHETUYECKUE KaPTHI XPOMOCOM,
MOpPTaHH/]IA.

Ha3zbiBaTh OCHOBHBIE TOJIOKEHUS
XPOMOCOMHOW TEOpUHU
HacienctseHHoctu T. Moprana;
pacKpbIBaTh COJICp>KaHUE PaOOTHI

T. Moprana 1o cuenjieHHOMy
HACJICIOBAHUIO TEHOB U IIPUYNHBI
HAPYLICHUS CLUEIUICHUS MEXIY T€HAMU.
3anuchIBaTh CXEMbl CKPEITUBAHUS

TMIpY CLEMIJIEHHOM HaCJIeI0BaHUH,
OOBSACHSTH MPUUMNHBI PEKOMOMHAITIU
T€HOB, ONPEAENATh YACIIO TPy
CLEIUIEHUS TEHOB; PEIIaTh TEHETUYECKUE
3a7]a4M Ha CUEIUICHHOE HACJIeI0BaHUE
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y Ap030(HIIbI HA TOTOBBIX
MUKpOIMpenapaTax»»

6.5 | I'eneruka noa. I'enetuka nona. XpoMOCOMHOE PackpbiBaTh cojiep;KaHUE TEPMUHOB U
HacnenoBanue omnpeaeneHue nojia. AyTocoOMbl U MOHATHI: XPOMOCOMHBIN HA0OP,
MIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. [ OMOraMETHBIE U | ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLICIIJICHHBIX C TTOJIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIH 110J1, TETEPOTaMETHBIN

Hacnenosanue npu3HakoB, CLEIUICHHBIX | I10JI, CICIIICHHOE C ITOJIOM HacCJIe0BaHue

C IMOJIOM. MIPU3HAKOB.

Jemoncmpayuu: OOBACHATH IIUTOJTOTHICCKUE OCHOBBI

Ilopmpemui: I'. Mennens, T. Mopran, XPOMOCOMHOT'O MEXAHHM3Ma ONPEIEICHHS

H.N. BaBuios. II0J1a Y Pa3IMuHbIX OPraHu3MOB.

T a6]lu1/;bl u cxemwl: «l eHeTnka I10J1a», CpaBHI/IBaTB 3aKOHOMEPHOCTH

«3aKOHOMEPHOCTH HACIIEJOBAHUH, HacJICIOBaHUS IPU3HAKOB, CLHCTIJICHHBIX

CHOCIIJIICHHOTI'O C ITOJIOM», «KapI/IOTI/IHBI M HE CUEIUICHHBIX CIIOJIOM. Pemarte

4CIOBCKA U JKUBOTHBIX) TCHETUYECKUE 3aJa4YU Ha HACJICIOBAHNE
CLEIJICHHBIX C MOJIOM MPU3HAKOB

6.6 | I3MEeHUYHUBOCTE. N3meHunBOCTh. BUIBI N3MEHYMBOCTH: PackpeiBath conep:xaHue TEPMUHOB U
HenacnencrBenHas HEHACJICICTBCHHAs U HACJICACTBCHHAS. MOHATHUMN: U3MEHYHUBOCTD,

W3MEHUYUBOCTD Pousb cpenpl B HEHACIEACTBEHHOM HacJIeACTBEHHAs: U3MEHUYUBOCTb,

VU3MEHUYMBOCTH. XapaKTEPUCTUKA
MOJIU(PUKATUOHHON N3MEHYUBOCTH.
BapuanuoHHbIi psg M BapualiMOHHAas
KkpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE N KAUECTBEHHBIE
IIPU3HAKHA U UX HOpMA PEAKLIHH.
CaolicTBaMOAM(PUKATMOHHON
M3MEHYUBOCTH.

HEHACJIeACTBEHHAs N3MEHYNBOCTD,
MOAM(UKAIIMOHHAS H3MEHYUBOCTD,
BapUaIMOHHBINA PsiJl, BApHaHTa,
BapHaIlMOHHAs KpHUBasl, IMPHU3HAK,
HOpMa peaKIfK, KOJUICCTBEHHBIC U
KaueCTBCHHBIC MTPU3HAKH.
KiaccudumupoBaTh BHIIbI
W3MEHYHUBOCTH U BBISIBIIATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvi: «Buapl
U3MEHUYHBOCTHY, «MoaudukarmoHHas
W3MEHYUBOCTH.

Jlabopamopnwie u npakmuyeckue
pabomot:

JlabopaTtopHuas pabota Ne 6. «3yduenue
MOIU(PUKAIMOHHON N3MEHYNBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO psijia U
BapUALOHHON KPHUBON»

OHOJIOTHYECKHE OCOOCHHOCTH.
IlepeuncnsaTey cBOMCTBA
MOU(DUKAIIMOHHOW U3MEHUUBOCTH U

OOBSCHSITH €€ 3HaUCHUE JJISI OPTAHU3MOB.

Pa3nnyaTe KOJIMYECTBEHHBIE U
Ka4E€CTBEHHBIE IIPU3HAKU, CTPOUTH
BAPHUALIMOHHBIN PsiJI, BAPUALMOHHYIO
KPUBYIO, BBIYUCIIATH CPEAHEE 3HAYCHUE
IIPU3HAKA

6.7

Hacnencrsennas
W3MEHYNBOCTH

HacnencrBenHas, uiy reHOTUITHYECKAs
M3MEHYMBOCTh. KoMOMHAaTHUBHAS
M3MEHYUBOCTh. M€EM03 U TTOJIOBOM
MPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTU. MyTanlnuoHHAs
M3MEHYUBOCT.

Knaccudukanus mytaiuii: reHHbIE,
XPOMOCOMHBIE€, T€HOMHBIE.

YacToTa 1 NpUYUHBI MyTalUN.
MyrtareHnnbie (GaKTOPBHI.

3aKOH TOMOJIOTUYECKUX PS/IOB

B HacCJE€JICTBEHHOU N3MEHYUBOCTU

H. 1. BaBunosa. Buesnepnas
HACJIEJICTBEHHOCTh U U3MEHYHUBOCTb.
JHemoncmpayuu:

Lopmpemuwi: I'. ne ®pu3z, H. 1. BaBunos.
Tabauywt u cxemwl: «MyTalmoHHAs

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHSATHN . HACJIEACTBEHHAs
U3MEHYHBOCTh, KOMOMHATHUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
M3MEHYUBOCTb, MYTaHT, MyTallUH:
I'E€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

MOJIMINION AN, aHCYIIIION AN, MyTarCHbI.

XapakTepu30BaTh HACJIECACTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKUX PSIZIOB

B HAcJICACTBEHHON N3MEHUYUBOCTU

H. 1. BaBunoBa 1 00OBsICHITH €T0
3HAYEHUEIsT OMOJOTHHA U CEJICKIIHM.
KnaccudurupoBars MyTaiuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJUTH
MIPUMEPHI MyTaLIUM.

OOBSICHATH IPUYUHBI BO3HUKHOBEHUS
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U3MEHUYUBOCTHY.
Obopyoosanue: MAKPOCKOTI,
MUKponpenapar «/lpozoduna» (Hopma,
MyTaruu GOpMbI KPBUTBEB M OKpacKa
TEJa); KOMHATHBIE PACTEHUS C ITeCTPOU
OKPacKOM JIMCTHEB.

Jlabopamopnuie u npakmuueckue
pabomot.

JlabopatopHas padota Ne 7. «AHanu3
MyTaluil y 1po30(Q bl Ha TOTOBBIX
MUKpOIIpEenapaTax»

MyTaIui, posib PaKToOpOB-MyTareHoB.
CpaBHUBATH BUJIbI MyTalluii; BBISBIATH
MPUYHUHBI HACIIEACTBEHHOM
M3MEHYMBOCTH, UCTOYHUKHU MyTarcHOB
B OKpYXKaroIieu cpene (KOCBEHHO).
XapakTepu3oBaTh BHESAIEPHYIO
HACJIEJICTBEHHOCTh U U3BMEHYUBOCTh

6.8

['eneTuka 4yemoBeka

I'enetuka yenoBeka. Kapuorun
YyeJIOBEKa.

OCHOBHBIE METO/bI TCHETUKHU YEJIOBEKA!
IreHeaJIornYeCcKui, OJIM3HEIOBBIMH,
IIUTOTCHETHYCCKHI, ONOXUMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpeIe/ICHUE TeHOTHUIIA:
MOJJTHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUITUPOBAHUE, B TOM YHCJIIE

¢ nomompto [TI[P-ananu3za.
Hacnencrsennsie 3a00eBanus
YeJI0BEKa: TeHHBIE 00JIe3HH, O0JIE3HH

C HacJIeACTBEHHOU
MPEIPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3un. ComaTHUecKue u
Te€HEPaTUBHBIE MYyTallUH.

PackpsiBaTh cojiep:kaHre TEPMUHOB U
MOHATHI . KAPUOTHII YEIOBEKA,
[IUTOTEHETUYECKUN METO/I,
re€HEaJIOTUUYECKUI METO, POJIOCIOBHBIE,
OJIM3HEIIOBBIM METO/I, HACJIEICTBEHHBIE
00se3uu: (MOHOTEHHBIE,

C HACJIEICTBEHHOU
MPEAPACIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETUIECKOE
KOHCYJIbTUPOBAHHE.

[lepeunciaTb 0COOEHHOCTH U3YUECHUS
TE€HETHUKHU YEJIOBEKA; MPUBOJIUTH
MIPUMEPHI HACJIEACTBEHHBIX 0OJIe3HEN
YeJI0BEKA, XapaKTEepPU30BaTh METOIbI UX
npoduiIaKTUKHA; 000CHOBBIBATH 3HAUCHUE
MEJIMKO-TEHETUYECKOT O
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CTBOJIOBBIC KJIETKH. [IpHHIIHAIIBI
3I0POBOT0 00pa3a >KU3HU, THATHOCTUKH,
PO MITAKTUKY U JICUCHHS TCHETHICCKUX
0one3Her. MenuKo-reHeTHYECKOE
KOHCYJIbTUPOBaHWE. 3HAYCHHE
MEIUIMHCKOA T€HETUKHU

B IIPEJOTBPAIICHUN U JICUCHUN
FeHEeTHYECKHUX 3a00IeBaHNN YEJIOBEKA.

Jemoncmpayuu:

Tabnuywvt u cxemwr: «HacmenoBanue
pesyc-pakTopay, «['eHeTHnKa rpymmn

KPOBI.
Jlabopamopnvle u npakmuueckue
pabomeot.

[TpakTuaeckas padora Ne 2.
«CocTaBiieHUE ¥ aHATTN3 POJOCIOBHBIX
YEJIOBEKaY

KOHCYJIbTUPOBAHUSI.
BBISBIATE ¥ cpaBHUBATH MEXTy CO00i
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YeJIoBeKa.

CocTaBisATh U AHAIU3UPOBATh
POZOCIIOBHBIC YETIOBEKA

Ntoro yacoB o teme 8

Tema /. CeJiekIIUs1 OPraHU3MOB, OCHOBBI OMOTEXHOJI0TUH

7.1 | Cenexuus kak HayKa 1 Cenekius Kak HayKa U MpoIECC. PackpbiBaTh cofiepKaHUE TEPMUHOB
U MpoILecc 3apoKJCHUE CENIEKIMN U JOMECTUKALMA. | ¥ MMOHATHIA; CEJIEKLIUs, COPT, IOPOA,

VYuenue H. U. BaBuinosa o uentpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS
KYJIbTYPHBIX PaCTCHHH.

L{eHTpBI TPOUCXOKICHUS TOMAIITHUX
KUBOTHBIX.

Copr, mopojia, mTamm.

HITaMM, JOMECTUKAIIWS, WIH
OJIOMAaIlIHUBaHUE, LICHTPBI
MHOT000pa3us U MPOUCXOKICHUS
KyJIbTYPHBIX PACTCHUN U
’KUBOTHBIX, THOPHIN3AIINA,
UCKYCCTBEHHBIN 0TOOP.
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emoncmpayuu:

llopmpemwi: H. 1. BaBunos.
Tabauywvl u cxemol.: Kapta «LleHTpbI
MHOT000pa3us U MPOUCXOKACHUS
KYJbTYPHBIXpacTeHUI», «I1opobl
JOMAIIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
ObopyoosaHue: MyIsIKY TUIOJ0B U
KOPHETIJIOJIOB TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PAaCTEHUH;
repbapuii «CeabCKOX0341CTBEHHBIE
pacTeHH

HasbiBaTh 1 CpaBHMBATH OCHOBHBIE
ATarbl Pa3BUTHS CEJICKIINH.

Nznarare yuenue H. 1. BaBuiioBa

0 LIEHTPaX MPOUCXOKICHHS KYIbTYPHBIX
pacTeHU; pa3inyaTh EHTPHI HA KapTe
MHpa, CBI3bIBATh UX MECTOIOJIOKECHHUE
C OYaramMu BO3HUKHOBEHUS JPEBHEHIIINX
ABUJIN3ALIUN.

CpaBHUBATh COpTa KYJIbTYPHBIX
pPacTEHU, MOPOJIbI JOMAIITHUX
JKUBOTHBIX U UX JUKUX IIPEJIKOB.
OueHuBaTh pojb CENIEKIUN

B 00€eCIeueHUH MPOAOBOJIbCTBEHHOM
0e3011aCHOCTH YEJI0BEYECTBA

7.2

MeTtonasl 1
JIOCTHKECHUS
CEJICKLIUU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METObI CEJIEKIINH.
MaccoBblii 1 UHAMBUAYATbHBIA OTOOPHI
B CEJIEKLIUM PACTEHUN U KUBOTHBIX.
Onenka dkcTepnepa.
biM3KOpOACTBEHHOE CKPELTUBAHUE —
uHOpUMHT. Yucras TuHus.
CkpelyBaHue YUCTHIX JIMHUM.
I'eTeposuc, wim rubpuiHas cua.
HepoxncrBennoe ckpemmBanue —
aytopunusr. OtnanéHnas
ruopuaAN3aIus U e€ yCrexu.
HcKkyCcCTBEHHBIM MyTareHes3 U MOJIlydeHHE
MTOJUIIIIONIOB. JIOCTHIKEHUS CENeKInn

PackpbIBaTh Coiep:KaHE TEPMUHOB U
MOHSITUI: UCKYCCTBEHHBIN 0TOOP,
MacCOBbIN 0TOOP, MHAWBUTyJIbHBIN
0oTOOp, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpEILIUBaHUE, YUCTas JTUHUSI, TETEPO3UC,
HEPOJICTBEHHOE CKpPELIMBAHHUE,
HCKYCCTBEHHBIN MyTareHes,
nonurionibl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHIWMBHUIYaJILHOT'O), BHIbI
rubpuau3anuu (0JIM3KOPOICTBEHHON U
OTJQJICHHOM ), CITIOCOOBI MOTYyUCHUS
MOJIUIIIIONIOB.
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pacTeHUi, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

emoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®. I1BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuan3anus», «PaboTsl akageMuka
M. @. BaHoBa», «Ilomummonausy.
ObopyoosaHue: MY TUIOJ0B U
KOPHEIUIO0B AUKUX POpM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnvie u npakmuueckue
pabomot.

Okckypcusd «OCHOBHBIE METOIBI U
JOCTUKEHUSI CENIEKIIUUA PACTCHUIN U
KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO epmy,
COPTOUCTIBITATENILHBIM Y4aCTOK

WIH TEIUIMYHOE XO35HCTBO)

[TpuBOAUTH MPUMEPBHI TOCTUKEHUN
CEJIEKIINU PACTEHUI U 5KUBOTHBIX

(.5 | bHOTEXHOIOTHA bunorexHonorus Kak oTpacib PackpeIBaTh coaepkaHUuE TEPMUHOB U
Kak 0Tpacib MPOU3BOJACTBA. [ €eHHAs UHKEHEPUS. MOHATHUI: OMOTEXHOJIOTHS, KIECTOUHAS
MIPOM3BOJICTBA Ortamnbl co3nanus pekomOuHanTHoi JIHK | umxkenepusi, reHHassMH)KEHEpH,

U TPaHCTE€HHBIX OopraHu3MoB. Kiierounas
uHxeHepus. Kinetounslie KyabTyphl.
MUKpOKIOHAIBHOE PA3MHOKEHHE
pactenuil. KnonupoBanue
BBICOKOITPOTYKTUBHBIX

KJIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Mmsbl, ' MO (renernuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacJib IPOU3BO/ICTBA, OCHOBHBIE
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CEIbCKOXO03SMCTBEHHBIX OpraHu3MOB.

DKOJIOTHMYECKUE U STUYCCKHE HpO6JI€MBI.

I'MO — renetuyecku
MOIU(UITMPOBAHHBIEC OPTraHU3MBI.
emoncmpayuu:

Tabauyvt u cxemvl: «OOBEKTHI
ouotexHosorumny, «Knetounsie
KYJIBTYPBI U KIIOHUPOBAHUEY,
«KoHcTpyupoBaHuen MnepeHoc reHos,
XPOMOCOM

JIOCTHKEHUS] OMOTEXHOJIOTUA B 00JIaCTH
MIPOMBIIIUICHHOCTH, CEITbCKOTO X03SIMCTBA

Y MEIUIIMHEI.
[lepeuncriaTh ¥ XapaKTepru30BaTh
OCHOBHBIEMETOIBI U JOCTHIKECHUS
OMOMH)KEHEPHUH.

OOcCyX1aTh SKOJIOTUYECKHUE U
ATUYECCKHE aCIEKThl HEKOTOPBIX
HUCCIIeNOBAaHUN B 001aCTH
OMOTEXHOJIOTHH (KJIOHHPOBAHUS,
UCKYCCTBEHHOTO OILTIOIOTBOPEHUS,
HaIIPaBJICHHOTO U3MCHCHHS F'eHOMA 1
CO3/IaHUS TPAHCTCHHBIX OPTraHU3MOB)

HMToro 4acos 1o teme 3
PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI' PAMME
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11 KJACC
HaumeunoBanune
Ne KomnuectBo OCHOBHBIE BUIBI A€ATEILHOCTH
pa3aenoB U TEM IIporpaMmHoO€ coziepKaHue
/1 4acoB oOydJaromuxcs

y4eOHOTO IpeameTa

Tema 1. DBOJTIOIIHOHHASA OHOJIOTHUSA

11

DBOIIOLHUA U METOBI
€€ U3y4YeHUs

1

[Ipennockuiku BO3HUKHOBEHUS
ABOJIFOIIMOHHOUN TEOPUH. DBOITIOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTUHU.
BrnusiHne 3BONMIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBuaeTenbCcTBa 3BOIOLUH.
[TaneoHnTONOTNUECKUE:!
MOCJIEA0BATEIbHOCTD MOSBJICHUS BUIOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie POpPMBI.
buoreorpaguueckue: CX0ACTBO U
paznuune (ayH udiaop MaTEPUKOB U
OCTPOBOB. IMOPHOJIOTHYECKHUE: CXOACTBA
U pa3iauyuusi SMOPHUOHOB PA3HBIX BHJIOB
MMO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKHUE:
TOMOJIOTUYHbIE, AHAJIOTUYHBIE,
PyAUMEHTapHbIE OPTaHbl, aTABU3MBI.
MounekynsipHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTU U OCHOBHBIX

PackpeiBaTh cojepkaHue TEPMUHOB U
TIOHSTHUI. YBOJIFOITHS, TICPEXOTHBIC
hopMbI, PUIOTCHETHYECKUE PSIJIBI,
BU/IBI-2H/ICMHUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXO/CTBA,
OMOreHETUYECCKUI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIMMEHTAPHbIE OPTaHHI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAIlbl PA3BUTHS
ABOJIFOLIHOHHOMN TEOPUHU.
XapakTepru30oBaTh CBUACTECIIHCTBA
ABOJIIOIMH: TIaJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKIE, CPABHUTEIHHO-
aHATOMHUYECKHUE, MOJICKYIISIPHO-
OMOXUMHUYECKHE.

[IpuBOINUTH TIPUMEPHI TIEPEXOTHBIX
dhopM opraHu3MoB, (GUIOTCHETHICCKHUX
PSIIOB.

[TpuBoauTh (HOPMYITUPOBKH 3aKOHOB
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MEeTa0O0JIMYECKUX MyTeH Yy BCEX KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Hapsun, B. O. KoBanesckui,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabauywl u cxemovi: «PazButne
OpPTraHUYECKOTO MHpa Ha 3eMIIe»,
penbedHbIe TAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: dbuoreorpapuyeckas
KapTa Mupa; Kouiekuus: «Popmel
COXPAHHOCTHU MCKOIAEMbIX )KUBOTHBIX U
pacTeHHUi; BlIaKHbIE MMpenapaThl
«Pa3Butue Hacekomoroy, «Pa3zsurtue
JISITYIITKHD

OMOreHETUYECKOTO 1 3apOdbIIICBOIO
CcXoAacTBa

1.2

Hcropus pazsutus
MPEICTABICHU I
00 >BOJIIOIIAH

OBoarounoHHas teopus Y. JlapBuHa.
[IpennockuIku BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIbI
ABOJIIOLIUU BUJIOB 10 J[apBUHY
(n30BITOUHOE PA3MHOKEHHE

[P OTPAHUYEHHOCTU PECYPCOB,
HeonpeneaEéHHass U3MEHYUBOCTD,
0opb0a 3a CyIecTBOBAHUE,
€CTEeCTBEHHBIN 0TOOP).
CuHTeTnueckasi TEOpHs SBOJIOLUU

PackpbiBaTh coqepkaHue TEPMHUHOB U
MOHSTHUM. CUCTEMAaTHUKA, €CTCCTBECHHBIN
U UICKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIE
ABOJIFOIIMOHHKIC UJI€U, KOHIECIIUU U
TEOpUH; CPAaBHUBATH B3TJIAbIHA BUJl U
sposmtoruio K. JIunanes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath BkJa JInHHES B pa3BUTHE
CUCTEMATHUKH U OOBSICHATH MPUHIIUITBI
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(CTD) u e€ 0CHOBHBICTIOJIOKEHHUS.
JHemoncmpayuu:

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

Tabauywl u cxemol.: «llomymsiumy,
«Kapra-cxema mapiipyTa nyTeiecTBUs
Y. NapBuHa», «@opMbl 00pHOBI

3a CYIIECTBOBAHUEY, «ECTECTBEHHBIN
ot00p», «MHOroo0pasue copToB
pacteHuity, «KMHOrooOpasue mopos
YKUBOTHBIX»

OMHApPHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COIEPKAHUE U
3HAYEHME IBOJIOLIMOHHON KOHIETIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLMAIIbHO-3KOHOMHYECKHE
MPEANOCHUIKHA BO3HUKHOBEHUS
3BOJIFOIIMOHHON Teopuun Y. JlapBuHa.
PackpsIBaTh coepkaHre IBOTIOIUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONIPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHUYUBOCTh, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (PopMbI OOPHOBI
3a CyILlIECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS CAHTETUYECKOU
teopuu 3BoJoIUuH (CTD) u 00BICHATH
€€ 3HaueHue UIIO0MOJIOTUHA

1.3

Buna: xpurepun u
CTPYKTYpa.
[lomymsinus Kak Kak
AIIEMEHTapHAast
€AUHNLA BUIA

MukposBosronus. [lomymsamnus kak
€MHUIABUA Y SBOJIFOLIUH.
Jemoncmpayuu:

Tabauywl u cxemol: «[lomymsumy,
«MyTalmoHHass U3MEHUYUBOCThY.
ObopyoosaHue: MUKPOCKOTI,
MuKpornpenapar «Jpo3odunay (Hopma,
MyTaluu GOPMBIKPHLILEB U OKPACKH
Tena), Mojeb-anmrkarus «Ilepekpécrt
XPOMOCOMY.

PackpbiBaTh coliepKaHuE TEPMUHOB U
MOHSITUI: MUKPOIBOJIIOLIHS, BUI,
KpUTEPUH BUJIA, apealt, MOy,
reHooHI, MyTaIlui, KOMOWHAIIUU
TCHOB.

XapakTepr3oBaTh BUJ] KAK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
I[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Brinensts kputepun Bua
(Mopdonornueckuii, GU3NOTOTHIECKUH,
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Jlabopamopnvle u npakmuueckue
pabomot.

JlaGopatopnast padota Ne 1. «CpaBHeHue
BHJIOB 110 MOP(OIOTUUECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, TCHETUYCCKHI,
HKOJIOTUYECKUH, TeorpaduiecKuii) u
MIPUMEHATH KPUTEPUU JJIs1 ONTUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIMYJISAUIO KaK
CTPYKTYPHYIOCUHUILY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIUAIO IO OCHOBHBIM
MOKa3aTeysiM: COCTaB, CTPYKTypa

1.4 | IBuKyIue CUIbl JIBrkytiue cuiibl ((hakTopsl)3Bomoliuy | PackpheIBaTh copepkaHue TEPMUHOB U
(971eMeHTapHBIe BHJIOB B IIpUpojie. MyTalimoHHbIN MOHATHI: KOMOMHATHUBHAS
(axTOpbI) IBOJTIOIUN npoIecc 1 KOMOMHATUBHAS M3MEHYUBOCTh, MyTAIlU1, MyTallHOHHBII
M3MEHYUBOCTD. [lonmysiinOHHbBIEC BOJHBI | MPOLIECC, MOMY/IAIIHOHHBIC BOJIHEI,
u apeiid renos. M3omauus u murpanus. | Apei( I'€HOB, W30JIALMs, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTAPHbBIC
Tabnuysl u cxemvl: «JIBUKYyIINE CUITBI (baKTOPBI SBOJIIOLMH. MyTaLlMOHHBIN
ABOJIIOLINI mporiecc, KOMOMHATUBHAS
M3MEHYUBOCTb, MOMYJISIIMOHHBIC BOJIHBI,
npeid reHoB, U30JISIIMS, MUTPAITHUS.
Y cranaBnuBaTh NPUUMHHO-
CJICZICTBEHHBIC CBSI3U MEXTY
MEXaHH3MOM U PE3YIbTATOM JIEUCTBUS
JBIDKYIIUX CUJT (RJIEMEHTAPHBIX
(hakTOPOB) IBOJTIOITUHU
1.5 | EcrecTBeHHBII OTOOD EcrectBenHbIl 0TOOp — HampaBisronui | PackpbeiBats copep:kanue TEpPMUHOB U

U ero (hopmbl

(haxTop PBOJIIOIUH.
®opmbl eCTeCTBEHHOT00TOOPA.

MIOHSATHI . €CTECTBEHHBIM 0TOOp, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol.: «ECTCCTBEHHBIN
otOop», «boprda 3a CyleCTBOBAHUEY

OnuceIBaTh MEXaHU3M JCHCTBHSI
€CTECTBEHHOTO 0TOOpa.
XapakTepu3oBaTh GOPMBI €CTECTBEHHOTO
otbopa (IBMXKYIIUN, CTAOMIM3UPYIOLTUH,
JU3PYIITUBHBIN) ¥ CPABHUBATh UX MEXKIY
co0oii.

XapaktepuzoBaTh 00pb0y

3a CyIIIECTBOBAHUE M CPAaBHUBATH €&
BUJIbI (MEKBHJIOBAs, BHYTPHBHIOBAS,
06oprOa c HeOIAroNPUATHEIMU
(dakTopaMu BHEITHEH CpeJibl)

1.6

PesynbraTet
ABOJIIOIINH
NpUCIOCOOIEHHOCTh
OpraHU3MOB U
BUJI000pa30BaHUE

[Tpucnocob6eHHOCTh OPTaHu3MOB
KaK pe3ysbTat 3Boronuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpTaHU3MOB.
Apomopdo3bl 1 HANOATANTAINH.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHOBHBIE (POPMBI
BHJI000pa30BaHMs. reorpauyeckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywvl u cxemwt.
«[IprcmocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.
Obopyooesanue:

KoJutekius «[Ipumepsl 3 THBHIX
MPUCTIOCOOTICHUM Y )KUBOTHBIXY,

PackpbiBath copepkanue TEPMUHOB U
MOHSATUI: TPUCTIOCOOIEHHOCTb,
MOKPOBUTEIHCTBEHHAS U
npenocTeperaroias oOKpacka,
MaCKHpPOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHNW3M BOZHUKHOBEHUS
MPUCIIOCOOJICHUN Y OPTaHU3MOB.
BbISBIATH 10 N300paKEHUSIM, Ha JKUBBIX
1 (UKCUPOBAHHBIX MperapaTax MpUMeEpPhI
MPUCTIOCOOTICHHOCTH PACTCHUH U
KUBOTHBIX K YCIIOBHSMCPEIBI
oOuTaHus, TOKa3bIBaTh OTHOCUTEIHLHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000PAa30BaAHMS;
OTHCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUICKITUSI HACEKOMBIX C Pa3TUNIHBIMU
TUTIAMH OKPACKH; HAOOP TUIOAOBH
CEMSH.

Jlabopamopnusie u npakmuueckue
pabomot.

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCIIOCOOIEHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepa

(OpPMBI KOJIOTHYECKOTO H
reorpauueckoroBUI000pa30BaAHUS

1.7

Hanpasnenus n mytu
MaKpO3BOJIIOLAN

MakposBoitonus.

DopMBbI IBOITIOIUH: (puteTHYecKas,
JIMBEPTreHTHAs, KOHBEPIreHTHas,
napauiensHas. HeoOpatuMocTs
sBostonn. [Ipoucxoxaenue

OT HECTIEUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuanan3amnus.
AnanTvBHas paauanus.
Jemoncmpayuu:

Ilopmpempwi: A. H. CeBep1ioB.
Tabauysl u cxemwvl: «ApoMopdo3bI,
«Monoamarnrarmmy, «OO01Ias
JIereHeparus.

Obopyoosanue: moaenb « OCHOBHBIE
HaIpaBJICHUS IBOIOLUNY; 00bEMHAs
Mojieb « CTpOEHHE TOJIOBHOT'O MO3Ta
MMO3BOHOYHBIX)

PackpwiBath copepkaHue TEPMUHOB U
MOHSTHI: MAaKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOTMYECKUI MpOrpecc U perpece,
apomopdo3s, uarnoamganTaiys, oomas
JiereHepanusi, alanTUBHAs paIUaIus.
XapaktepuzoBaTh (POPMBI IBOJTFOIIHH.
BoisBists apoMop§o3sl 1
UIM0aJaNTallii YPACTCHUN 1
KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKUN TIPOrpecc
1 OMOJIOrHYEeCKU perpecc, apoMopdos,
UIN0AIANITAIIAIO ¥ OOTIIYIO
JIeTeHEePaIHIO.

BhISIBISTE B3aUMOCBSI3U MEXKTY Ty TSIMU
1 HaMpaBJICHUSIMUA SBOJIIOIIUN

Y PaCTEHHUU U KUBOTHBIX

MTOTO 4acoB IO TEME
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Tema 2. Bo3HUKHOBEHNeE U pa3BUTHE *KM3HU HA 3eMiie

2.1 | Uctopus )ku3Hu

Ha 3eMJjIie 1 METOJIbI
€€ U3y4CHUs.
I'nnore3nl
MIPOMCXOXKICHUS
JKHU3HU Ha 3emJie

2

Jlonay4dHbI€ peaCTaBICHUS

0 3apOKJICHUM XU3HU. HayuHble
TUNOTE3bl BOSHUKHOBEHUS YKU3HU

Ha 3emie: a0UOTeHe3 UMTAaHCIIEPMUSL.
XumMuyecKasi 3BOIIOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE
XUMHYECKOU 3BOJIOLNH.

HavanbHbie sTarbl OM0I0rH4ecKoi
sBoJironnn. ['unoreza PHK- mupa.
dopMupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHHUE MPOTOKIIETKH.
[lepBbie KIETKHA U UX HBOIIOLIUS.
dopMHUpOBaHNE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpempt:

®. Penu, JI. [Tactep, C. Munnep,

A. W. Onapumn, IT'. FOpu.

Tabnuywvl u cxemol: «BO3SHUKHOBEHHE
CoHEYHOM CHCTEMBIY,

«Pa3BuTHE OpraHMueCcKOro MUPay,
«PacTurensHag KieTkay, « KuBoTHas
KJeTKay, «[I[pokapuoruueckas
KJIETKa)

PackpbiBath cosepkaHue TEPMUHOB U
MOHSTUH: KpEarlmoHU3M, aONoreHes,
BUTAJIN3M, ITAHCTIEpPMUSI, OMOTI033,
KOalepBaThl, TPOOMOHTHI, CUMOMOTEHES3.
XapakTepru30BaTh METOIbI H3yUCHUS
MCTOPUYECKOIO MPOIIOTO 3eMJIH.
[lepeuncriaTh OCHOBHBIC ITAITBI
XUMHUYECKON HOMOJIOTHYECKOM
HBOJIIOLIHH.

W3naraTe conepxaHue TUIIOTE3 U TEOPHid
BO3HMKHOBEHUS KU3HHU Ha 3eMJie
(KkpearmoHU3Ma, CaMOTPOU3BOJILHOTO
3apoXIeHus (CIIOHTaHHOTO),
na”crnepmud, runore3sl PHK-Mupa).
OnuceiBaTh skciepumenTsl C. Muiepa
u ['. FOpu no nosiy4eHnto OpraHndeCKux
BEII[ECTB U3 HEOPTAaHUYECKUX IMyTEM
a0MOreHHOTO CUHTE3a
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2.2

OCHOBHBI€E dTaIbI
DBOJIIOIAHU
OpraHUYECKOTO MUpPa
Ha 3eMJie, pa3BUTHE
YKU3HH T10 DpaM H
neproam

Pa3ButHe )x13HU Ha 3eMJIe 1o ApaM U
nepuojam. Katapxei. Apxenckas

U IpoTepo301cKas psl. [laneo3onckas
apa u e€ epuoIbl: KeMOPUHCKHIA,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JICBOHCKUI, KAMEHHOYTOJIbHBI,
IIEPMCKHUU.

Me3so30iickas 3pa u €€ nepruoasbl:
TPUACOBBIN, FOPCKUN, MEITOBOM.
KaitHo3olickas spa u €€ mepuosl:
MajJeOr€HOBBINM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepucTrKa KIuMaTa u
reOJIOTHYECKUX MPOo1eccoB. OCHOBHBIE
ATaIlbl YBOJIIOLIUHA PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. Apomopdo3bl

y pacTeHUU U KUBOTHBIX. [losiBIICHUE,
pacUBET U BEIMUPAHUE TPYII )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol. «Pa3Butne
OpPraHUYECKOTO MUPaY,
TCOXPOHOJIOTHYCCKAs TabIHIIA;
KOJUTIEKIIUS «DPOpMBI COXPAHHOCTH
MCKOTIA€MBbIX KUBOTHBIX U PACTCHUIN.
Jlabopamopnsie u npakmuyeckue
paoomut:

PackpriBaTh coiep:kaHlEe TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(03bl, UNOATANTALINH.
3HaTh OCJIE0BATEILHOCTh JOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxerckas,
IIPOTEPO30MCKAsL, ATEO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOJIOB!
KeMOpUICKUI, OPAOBUKCKHIA,
CUIIYPUMCKHUM, IEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUH, MEJIOBOM,
MaJ€Or€HOBBIM U HEOI'CHOBBIM,
AHTPONIOTEHOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITUS
B PAa3BUTUH OPraHUYECKOr0 MUpa

I10 3paM U IIEpUOJIaM re0JI0TUUECKOU
VMCTOPHUH; ITaIlbl Pa3BUTHUSA
PaCTUTEIBHOTO U )KUBOTHOTO MUPA.
Boeinenuts rmaBHbie apoMopdo3b
pPacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX1y COOOI
MPEJICTABUTENIEN CUCTEMATUYECKUX
TPYIIIT OPraHU3MOB, BBISIBJISITh UEPThI
YCIIOKHEHUS U TPUCTIOCOOICHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTuueckas padora Ne 1. «M3yuenue
MCKOITAa€MBIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKIUSAX).

DKCKypcHsl « DBOJIIOLMS OPTaHUIECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPAEBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHM4eCcKoro Mupa Kak PackpbIBaTh copepkaHue TEPMUHOB U
CUCTEMA oTpakeHHe 3Botouu. OCHOBHBIE MOHATUI: CHCTEMATHKA, NCKYCCTBEHHAs U
OpPraHUYECKOTr0 MUPA CUCTEMATUYECKHE IPYIIILI OPraHU3MOB. | €CTECTBEHHAS KiaccudUKaIs, OnHapHas

Jemoncmpayuu: HOMEHKJIaTypa, TPUHLIUI
Tabauywl u cxemor: «CoBpeMeHHas UEPapXUYHOCTH.
CHUCTEMA OPraHUYECKOTO MHUPa» XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OPIaHUYECKOr0 MUpA
2.4 | DBOIOIMS YETIOBEKA DBOJIIOLHS YET0BEKA. AHTPONOJIOTUS PackpbIBaTh copepkaHue TEPMUHOB U

(auTpormorenes)

KakK Hayka. Pa3BuTue npencraBieHuin
O IPOUCXOKICHUH YeJIOBEKA. MeTobl
M3y4yeHHUs aHTpornoreHesa. CxoacTsa u
pasyInuus YeI0BeKa U )KUBOTHBIX.

CucremaTtruueckoe IOJIOKEHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuysl u cxemovr: «CpaBHEHHE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIOBEKA M YeJIOBEKOOOPa3HBIX
00€3bsIHY.

Obopyoosanue: CIENKA WU
U300paKEeHUsI KAMEHHBIX OpYIUi

TOHSITHI: aHTPOIIOJIOTHSI, AHTPOTIOT'EHES,
yenoBek pazymubii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

ITepeuncnsaTh 3aa4u aHTPONIOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUN O MPOUCXOKICHUN
YeJI0BEKa.

N3marate OCHOBHBIE TTOJIOKEHUS
teopun Y. JlapBrHa, KPpUTUYECKHU
OIICHUBATh HEHAYYHYIOUH(POPMAIIHIO
O IIPOUCXOKAECHUH YEIIOBEKA.

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
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NEPBOOBITHOTO YEJIOBEKA: KAMHU-
qorepsl, pyouiia, ckpebiia

Bra HOMO sapiens, mepevncisaTh ero
MOpP(OJIOT0-aHATOMHYECKUE IPU3HAKH
pa3Horo ypoBHS (THII, KJIACC, OTPSIT

u ap.).

YcTaHaBIMBATh YEPTHI CXOJICTBA
pa3INnYMiiueIIOBeKa U KHUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHUE
HAYYHBIX 3HAHHUH O MPOUCXOKICHUH
YeII0OBEKa I TOHUMAaHUsI MECTa U POJIU
YeJIOBeKa B TPUPOJIC

2.5

JIBrKyIIME CUITBI

(dbakTopsr)
AHTPOIIOTCHE3a

JIBrkyiye cuitel ((pakTopsbl)
anTponoreHe3a. Hacnencrsennas
W3MEHYUBOCTH M €CTECTBEHHBII OTOOP.
OO011ecTBEeHHBIN 00pa3 )KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIJICHUE, PEYb.

Hemoncmpayuu:
Tabauysl u cxemvt: «CpaBHEHUE

aHATOMUYECKHUX YePT CTPOCHHUS YeI0BEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTMUECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YeJIOBEKay.

O0opynoBaHue: MYJISKU
«IIporucxoxaeHue yemoBeka
(MaJICOHTOIOTUIECKUE HAXOIKH )»

PackpeiBaTh copepkanrie TEPMUHOB U
MOHSATUH: (haKTOPBI aHTPOIIOTEHE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHiHAs AESTEIBHOCTD,
MOJIUMOPPU3M.

XapaKkTepru30BaTh ABUKYIINEC CHITBI
((paxTOpBI) aHTpOIIOTEHE3A!
OHMOJIOTMYECKUE U COLIMAILHEIE,
CpPaBHUBATbH UX MEXY COO0M
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2.6 | OcHOBHBIC CTAUU OcCHOBHBIE CTaJIUX U BETBU IBOJIOLINHI PackpriBatTh conep:kaHue TEPMUHOB U
HBOJIIOLINH YEJIOBEKA YeJI0BEKA: aBCTPATIONUTEKH, UenoBek MOHSATHI aBCTPATIOMUTEK, YETOBEK

yMelblid, YenoBek npaMOXO IS, YMEJIbIN, YEJIOBEK MPAMOXOISIINN,
Yenosek HeaHnAepTaIbCKuid, YenoBek HEaHJepTalell, KPOMaHbOHEIL,
pa3yMHBII COBPEMEHHOIO THIIA. HEOJIMTUYECKAsi pEBOJIIOLIUS,
Haxoaku nckonaeMbix OCTaHKOB, NEepPBOOBITHOE UCKYCCTBO.
BpeMs CYIIIECTBOBaHUS, 00JIACTh XapaxkTepu3oBaTh U CPAaBHUBATH MEKTY
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO co00¥ OCHOBHBIE CTAJNH IBOJIIOINH
MO3ra, 00pa3 KU3HU, OPYAUSL. YEJI0OBEKA: XPOHOJOTUYECKUN BO3PAaCT,
Jemoncmpayuu: apeas pacnpocTpaHeHHs, 00BEM
Tabauysl u cxemvi: «OCHOBHBIE MeCTa rOJOBHOTO MO3Ta, 00pa3 )KU3HH U
HAJICOHTOJOTHYCCKUX HAXOAO0K IIPECIAKOB opyaus Tpyaa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHenmme moan», «/peBHue
mon», «I[lepBbie COBpEMEHHBIE JIFOANY.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OrOCTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIA,
HeaHJIepTajblia, KPOMAaHbOHIIA); CICTIKH
WM 1300paKEeHUsI KAMEHHBIX OpPYIHMA
MEePBOOBITHOTO YEJIOBEKA: KAMHU-
qorrmepsl, pyouna, ckpedia

2.7 | YenoBeueckue pacsl Yenoseueckue pacbl. OCHOBHbBIC PackpriBath conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aZanTaldy YeJoBeKa

OOJIBITINE PaChl: €BPOTICOUTHAS
(eBpasmiickas), HErpo-aBCTPAIOUTHASL
(9KBaTOpHUAbHAS), MOHTOJIOH THAS
(a3marcko-aMepHuKaHCKas).

Y TIOHATHUM: pachl, paCOre€HE3, COLINAI-
JTApBUHU3M, PACU3M, METHUCALIUS.
XapaxkTepu3oBaTh U CPABHUBATH
IIPECTABUTEIIENYEIIOBEUYECKUX Pac,
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YepThl IPUCIIOCOOTICHHOCTH
MPEJICTAaBUTENICH YEITOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. EAMHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBMHMU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywl u cxemvi: «YemoBeueckue
pacb»

pPacKpbIBaTh MPUUMHBI 1 MEXAHU3MBI
pacorenesa, NEPEYUCIATh U MMPUBOJAUTH
pUMEPHI TPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jbl, TPUMEPHI
MIPUCIIOCOOUTETHLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUa HOMO
sapiens, Hay4HY HECOCTOSTEILHOCTh
PacoOBBIX TEOPHUI, UJIEW COLMATBLHOIO
JIapBUHU3MA U pacusMa

HToro uacoB o Teme

9

Tema 3. Oprann3mMbl 4 OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKoJyorus Kak Hayka. 3aj1aunu pasfensl | PackpeiBath colepxkaHne TEpPMUHOB U
HKOJIOTHH. NOHSATUI: DKOJIOTHS, TIOJIEBBIE
MeTobl 3KOJIOTUYECKUX UCCIETOBAHUN. | HAOIIOCHUS, DKCIICPUMECHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKpPY>Karolleil cpeibl,
COBPEMEHHOTO YEJIOBEKA. MOJIEJINPOBAHUE, 3KOJIOTHUECKOE
Jemoncmpayuu: MHPOBO33pPEHHUE.
Ilopmpemur: A. I'ym00Ib1T, Ilepeuncnars 3aga4u SKOJIOTUH, €€
K. ®@. Pynre, O. 'ekkens. pas3aensl UCBA3U ¢ APYTUMU HayKaMU.
Tabauywl u cxemwr: xapta «lIpupoansie | XapakTepu3oBaTh METObI
30HBI 3eMJIN» SKOJIOTUYECKHUX HCCIIE0OBAHUI

3.2 | Cpenpl obuTaHus 1 1 Cpenpl 00MTaHUs OPraHM3MOB: BOIHAs, | PacKpbIBaTh COAEPKAHUE TEPMHHOB

IKOJIOTUIECKUE
bakTopbl

HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
BHYTpH-OpTaHU3MEHHAS.
Dkosoruueckue (HaKTophl.
Knaccudukanus sK0I0THIecKuX

U TIOHSATHI: cpeia OOUTaHuUs,
AKOJIOTUYECKUE (PAKTOPHI,
OMOJIOTUYECKHUM ONITUMYM,
OTPaHUYUBAIONIUHN (JIMMUTHP YFOIITUH )
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(hakTOpOB: AOMOTHYECKHUE, ONOTHUECKHUE
U aHTPOIIOT€HHBIE.

JleficTBHE 9KOJIOTUYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpeablOOUTAHUS
OpPTaHU3MOBY

dbakrop.
XapakTepu3oBaTh YCIOBUS CPE]

OOUTaHUS OPTaHU3MOB;
KJIaCCU(DUITMPOBATH U XapaKTEPU30BAThH
AKOJIOTHYECKHE (haKTOPhI: abMOTUYECKHE,
OMOTHYECKHUE U aHTPOIIOTEHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTraHU3MBI.
XapaxkTepuzoBaTb 0COOCHHOCTH
CTPOEHHUS U KU3HEESITEIbHOCTH
PaCTEeHMI U )KMBOTHBIXPA3HBIX CPe/T
oOUTaHUs

3.3

AOUOTHUYECKHE
bakTopbl

AOuoTtnueckue pakTopbl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®dotonepuoam3m.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(dakTopoB. bruonornyeckuepuTMBI.
Hemoncmpayuu:

Tabauywl u cxemol: «DoTONEPUOTUIMY.
Jlabopamopusie u npakmuueckue
pabomot.

JlaGoparopnas padota Ne 3.
«Mopdosornueckre 0CoOOEHHOCTH
pacTeHUi U3 pa3HBIXMECT OOUTAHUSD.
JlaGopatopnast pabota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyca»

PackppiBaTh copepkaHne TEPMHUHOB U
MOHATUI: aOMOTUYECKHE (PAKTOPBI,
dboTonepuoan3M, OMOJIOTUYECKUE
PUTMBL.

AHanmM3upoBaTh JIEHCTBUE CBETA,
TEMIIepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y IPUBOJIUTH MTPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOoaUTE OMONIOTHYCCKIE HAOTIOICHUS
1 0OPMIIATH PE3yIbTaThl MPOBEIEHHBIX
HaOIroeHU I
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3.4 | buotnueckune buotnueckue paxropsl. Busr PackpbiBaTh coJiep’KaHUE TEPMUHOB
bakTopsI OMOTHYECKUX B3aUMOICHCTBUI! U TIOHATUN:O0noTHYEeCKUE (aKTOPHI,
KOHKYPEHITUS, XUIITHUISCTBO, CHAMOMO3 U | XUIIIHUYECTBO, TAPa3UTU3M,
ero opmel. [lapazutnsm, koomepanys, | KOHKYPEHUUs, MyTyaJlIn3M, CHMONO3,
MyTyajnu3M, KOMMEHCAIN3M KOMMEHCAJIU3M, HaXJIECOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHMUECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHCcAIIN3M, HEUTPATTU3M. HEUTPAIU3M.
3HaueHHEe OMOTUYECKUX XapakTepru3oBaTh OMOTHUYECCKHE
B3aMMOJICMCTBUM ISl CYIIECTBOBAHUS (hakTOpBI ¥ BUIBIB3aUMOOTHOILCHU N
OpPraHU3MOB B IIPUPOJTHBIX COOOIIECTBAX. | MEKIY OpraHM3MaMH, IIPUBOAUTE
Jemoncmpayuu: MpUMEpHI B3aUMHOMU
Tabauyst u cxemol: «llummessie menm» MPHUCIOCOONICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIY COOOU BUIBI
OMOTHYCCKUXB3aMMOICHCTBHI
OpraHn3MOB
3.5 | Dkonoruyeckue DKOJIOTHYECKHUE XaPAKTEPUCTUKH PackpeiBath coepKaHue TEPMUHOB U
XapaKTECPUCTUKU nonyiasinuu. OCHOBHBICTIOKA3aTEIIN HOHATHH: NOIYJIALMS, YACTEHHOCTb,
BUJIA U ITOITYJISIIUU NOMYIAUU . YUCIICHHOCTD, IIJIOTHOCTD, ITIOTHOCTD, POXKAAECMOCTb, CMCPTHOCTD,

POXKJaEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[uHaMuka 4ucIeHHOCTH
NOMYJISIIMA U €€ PeryJisiusl.
Hemoncmpayuu:

Tabnuyst u cxemwr: «llomymsiumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJALUHA UHDY30pUU-TYPETKID.
Jlabopamopuwie u npakmuyecxkue
pabomot.

MPUPOCT, MUTPaALIUs, JUHAMUKA
YUCJIIEHHOCTH MOMYJISLUH.
XapakTepru30BaTh OCHOBHBIE TOKA3aTENN
Y DKOJIOTMYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATh MEXaHU3MBbI
PEryJsIUY YUCICHHOCTH NOMYJISLUN

68



denepanbHas padouas nporpamma | buosorus. 10—-11 kinaccer (6a30BbIi ypOBEHB)

[Tpaktuueckas padora Ne 2. «I[logcuér
TJIOTHOCTH TOMYJISIIAA Pa3HbIX BUIOB
PaCTECHUIN

Htoro yacos nmo teme

5

Tema 4. Coo011eCTBA M DKOJOTHYEeCKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Coo0111ecTBO OpraHU3MOB — OMOLIEHO3. PackpbIBaTh cosepkaHue TEPMUHOB U
OpraHu3MOB CtpykTyphl OMOLIEHO3a: BHIOBas, MTOHATHI . OMOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPHUIECKas OMOTreoIeHO3, BUABI-TOMUHAHTHI,
(muieBast). Buabl-10MUHAHTEL. AKOJIOTHYECKAs HUIIIA.
Casi3u B OUOIIEHO3E. XapaktepuszoBaTh OUOIEHO3
Jlemoncmpayuu: (coo0r1ecTBO), €T0 BUIOBYIO,
Tabauywl u cxemwr: «IlumeBpie enm, MIPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buoreH03: COCTaB U CTPYKTypay. CTPYKTYPHI.
Obopyoosarue. MOJICTb-aNTUTMKAIAS OOBSICHATH PO KOMIIOHCHTOB
«TunmaHbie OMOIIEHO3BD»; TepOapHii OMOIIeHO3a B MOJIJICPKAHUU €TO
«PacTurtenbHBIC COOOIIECTBAY, CTPYKTYPBI U CyIIECTBOBAHUS
KOJIIeKIUA «broneHos» Ha ONPEAECIEHHON TEPPUTOPHH.
OOBSACHITH OMOTOTUYECKUN CMBICIT
SIPYCHOCTH WJIMCTOBOM MO3aWKH.
CpaBHUBAaTh KOMIIOHCHTHI OMOIIEHO30B,
WX BUJOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPHBI, CBSI3U MEXKIY
OopraHu3MamMu
4.2 | DxocucTeMbl 1 2 DKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI). | PacKpbIBaTh COJlIEpKaHUE TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHMS

IToHsgaTHE 00 PKOCHUCTEME U
OHMOreOIEHO3E.
DOYHKIIMOHATIBHBIE KOMITOHEHTHI

MMOHATHUH. DKOCHCTEMa, OMOTEOIICHO3,
IPOAYIIEHTHI, KOHCYMEHTBI, PeIYIIEHTHI,
TpouyecKkre ypoBHH, MUIIECBAS
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HKOCUCTEMBI: TPOIYIIEHThI, KOHCYMEHTHI,
PEaYLEHTHI.

KpyroBopoT BemiecTB ¥ MOTOK YHEPTUN
B DKOCHCTEME.

Tpodudeckue (MUIICBBIC) YPOBHH
sKocucTeMsbl. [luieBblie 11enu u ceTH.
OcHOBHBIE MOKa3aTEIN IKOCUCTEMBL:
ouomacca, NpoAyKIHs. IKOJIOTHIECKUE
NUpaMUIbl: POIYKIIMH, YUCICHHOCTH,
ouomacchl. CBOMCTBA IKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALINS,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Hopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauyet u cxemot: «IIpupoanbie
coobmecTBay, «llenmn muTaHus,
«IKOJIOTHYECKas MUPaMUIA»

IIENb U CETh, IKOJIOTUICCKHE
nupamMuIbl, Onomacca, mpoIyKITus,
CYKIIECCHSI.

XapakTepu30BaTh CBONCTBA SKOCUCTEMBI
(e€ crocoOHOCTD K IUTEIBHOMY
CaMOTIOJIeP’KaHUI0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOJAMMOCTb IMOTOKA IHEPTUH).
CpaBHHBATh ITaCTOUIITHBIC U JICTPUTHBIC
MUIIEBBIE IENH, TPOPUUECKUE YPOBHU
DKOCUCTEMBI.

Paznmnuate mupaMusl IPOIYyKIIAH,
MUPAMHUJIBI YHCICHHOCTH W TTUPAMUIBI
OMOMacCCHhI.

CoCTaBIATh 1ETH U CETH TTUTAHUS.
ITepeuncnsaTh CBOMCTBA IKOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIIHS,
pasBuTHe (CyKIIECCHS).

OnuchIBaTh MEXaHNU3M TIOIICPIKAHMS
paBHOBECHSI B DKOCHCTEMaX.
XapaKkTepru30BaTh CyKIIECCHUH, BBISBIISITH
MPUYHUHBI U 00IHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[Ipuponnsie
DKOCUCTEMBI

IIpupoansie dKOCHCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCHCTEMA XBOWMHOTO WX
HIMPOKOJIUCTBEHHOTO JIECA.

PacKpbIBaTh COACPIKaHNE TCPMHUHOB 1
MTOHSATHI . BOAHBIE DKOCUCTEMBI,
OroreoreHo3bl, (PUTOTIAHKTOH,
300IJTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTI'O JIECa,
«IKocucTeMa XBOMHOTO JIecay,
«buoiieno3 Booémay.

Obopyoosanue: repOApUU U KOJIEKIINH
pacTeHUM U )KUBOTHBIX,
MPUHAICKAINX K Pa3HBIM
HKOJIOTHYECKUM TPYIIIaM OJJHOTO BUa

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
9KOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE U BOJAHBIC
9KOCHCTEMBI, OPTaHU3MBbI, 00pa3yIoIIHe
pasHbIe Tpo(puIecKue ypoBHU

4.4 | AHTpOTIOTEHHEIE AHTPOIIOT€HHBIE SKOCUCTEMBI. PackpbiBaTh copepxaHre TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. TIOHSTUIN: aHTPOIIOT€HHAs SKOCHUCTEMA,
VYpboakocucreMsl. buonornyeckoe n arposkocucrema, ypoosKocucTema,
XO3SIICTBEHHOE 3HAYCHHE O6uopasHooOpasue.
arpo’KOCHCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpOd’KOCUCTEMBI U
buopasnooOpasue kak hakrop ypOOIKOCHCTEMBI, 0COOCHHOCTH MX
yCTOMYHMBOCTHU 5KOocucTeM. COXpaHEHUE | CYIECTBOBAHUS.
OMOJIOTMYECKOr0 pa3Hoo0pasus [IpuBOANTE MPHUMEPHI AHTPOIIOT €HHBIX
Ha 3emue. HKOCUCTEM CBOEH MECTHOCTH, OIUCHIBATh
Jemoncmpayuu: UX BUJIOBOW COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLICHO3Y. CpaBHMBATB COCTAB U CTPYKTYPY
Obopydosanue: KOIIEKIUsA «Bpenureny | IPUPOIHBIX DKOCUCTEM U
BAKHEUIINX CEJIbCKOXO03IMCTBEHHBIX arpodKOCHUCTEM, arpOIKOCUCTEM U
KYJIbTYP» ypbo3KocucTeM
45 | Buocdepa — Yucenne B. M. BepHaackoro o omocepe. | PackpreiBaTh coaepkaHue TCPMUHOB U
I0GAILHAS I'panuLibl, cOCTaB U CTPYKTypa HOHATHI: OHocdepa, KUBOE BELECTBO,
3KOCHCTEMA 3eMITH onocgepsl. JKuBoe BEIIECTBO U €r0 JAMHAMHUYECKOE paBHOBECHE.

dbyukiuu. OcobeHHoCcTH Ouochephl Kak

OuenuBats Bkiaa B. U. BepHaackoro
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r7100ambHON SKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Omocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemwl: «O0IIAs CTPYKTYpa
ounocdepni», «Pacnpoctpanenue KU3HU
B Obuocdepe», «O30HOBBIN 3KpaH
ouochepb»

B CO3/IaHME yueHus o Ouocdepe.
XapakTepHu3oBaTh cocTaB Ouochepsl,
(byHKIIUM KUBOTO BeliecTBa Onocdepol
W oTpe/ieNTh (Ha KapTe) 00JIacTh ero
HanOOJIBIIETO PACIIPOCTPAHEHHSI.
[TpuBOANUTE PUMEPHI TTPOSBICHUS
(GyHKIIMI KUBOTO BelllecTBa OMocdepsl,
OMOTeOXMMHUECKOH eATeIbHOCTH
YeNoBeKa.

[lepeunciarb 0co0eHHOCTH Orocheps
KaK rja00ajgbHOM 3KOCUCTEMBI 3eMIIU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTB 1 PackpbiBath cosiepkaHre TEPMUHOB U
CYIIECTBOBaHMSI OMOTreOXNUMHUYECKHE ITUKITBI DJICMEHTOB MOHSITUH: 1IEJIOCTHOCTH Ouochepsl,
ouochepb (yriepona, a3orta). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMoc(epbl. OCHOBHBIE OMOreOXMMHUYECKHUE LIUKJIIBI

OMOMBI CYIITH. AJIIEMEHTOB, 30HAIBHOCTH OuoCchepHI,

Jemoncmpayuu: OMOMBL.

Tabauyst u cxemwvl: «kKpyroBopot OnuceIBaTh KPYTOBOPOT BEIIECTB,

yraepoaa B ouocdepe», «Kpyrosopot OMOre0OXUMHUYECKHE ITUKIIBI a30Ta U

a30Ta B MPHUPOJIEH yraepojia B 6uocdepe.
OOBICHATH TPUYMHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepu30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIIH

4.7 | YenoBeuecTBO UYenoseuecTBO B OMoCchepe 3eMiu. PackpsiBaTh conepxanne TEpMUHOB U

B Ouocdepe 3emiu

AHTpOTIOTEHHBIC U3MCHECHHS
B Ouocdepe. ['mobGanbHbIe

IIOHSATHN . AaHTPOIIOT€HHBIE U3MEHEHN,
HKOJIOTMYECKUN KPU3HUC, TI100aTbHbIE
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HKOJIOTUYECKUE MPOOIIEMBI.
JHemoncmpayuu:

Tabnuyst u cxemol: «I[IpumepHbie
AHTPOIIOT€HHBIE BO3/ICHCTBUS

Ha [IpUpOy», « BaskHeHIIe ICTOYHUKH
3arpsi3HEHMS BO3yXa U TPYHTOBBIX
BOJ», «[IouBa — BakHeNIas
cocTaBisironias onoceps», «DakTopsl
Jerpajganuu nousy, «llapHuKoBEIi
ahdexT», «PakTopbl paIHOAKTUBHOTO
3arpsi3HeHHs Onocdepob»; KpacHas
kaura P®, nzobpaxkeHust oxpaHseMbIxX
BHJIOB PACTEHUI U JKUBOTHBIX

POOJIEMBI.

XapaktepuzoBaTh OH0CcPEepHYIO POJIH
YeJIoBeKa.

[TpuBOANTE IPUMEPHI AHTPOTIOTEHHBIX
U3MeHEeHHI B Ouocdepe.

OreHUBaTh MOCIEACTBUS 3arPSA3HEHUS
BO3/IYIIIHOM, BOAHOW CPEJIbl, U3MECHEHHUS
KJTUMaTa, COKPaIICHHS
O6uopazHooOpasusi.

dopMynHpOBaTH COOCTBEHHYIO MTO3HUITHIO
10 OTHOIICHHIO K II00aJIbHBIM U
PETHOHAIILHBIM JKOJIOTHIECKUM
npobiemMaM, apryMEHTHPOBATH CBOIO
TOYKY 3pEHHS.

HaspiBaTh mpuyunHbBI NOSBICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUCHUE TIporpecca

JUTSI TIPEOJI0JICHHUS DKOJIOTHYECKOTO
KpHU3Hca

4.8

CocyiiecTBoBaHNE
PUPOIBI U
YeJI0BEYECTBA

CocyniecTBoBaHUE MTPUPOIBI U
yenoBedyecTBa. CoxpaHeHUE
Ouopa3zHooOpasusi Kak OCHOBa
ycToitunBoctr 6nocdepsl. OcHOBa
PaIMOHAIBHOTO YIIPABICHUS
MPUPOIHBIMH PECYpPCaMH M X
ucrnosb3oBanue. Jloctimwkenus Onoaoruu
U OXpaHa MpUPO/IbI.

PackpeiBaTh coiepxaHe€ TEPMUHOB U
MOHATUH: PAlIMOHAIIBHOE
IPUPOJIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu3oBaTh paliOHAIbHOE
MICIIOJIb30BaHNE IPUPOAHBIX PECYPCOB;
OCHOBHBIE TTOJIOKEHHSI KOHLIETIINT
YCTOMYMBOIO Pa3BUTHS
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Hemoncmpayuu:
Tabauysr u cxemsi: «buochepa n
YEIIOBEK)

lIToro 4acoB mo Teme 9

PesepsHoe Bpemsi OBLLIEE 2

KOJIMYECTBO 34

YACOB I10 [TPOIT'PAMME










