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OdenepanpHas pabodvas mporpamMma Mo ydeOHoMy mnpeamery «buonorus» (6a30BbIi
ypoBeHb) (mpeameTHas o0snacth «EcTecTBeHHO-HAay4HbIE MPEAMETHD») (J1ajiee COOTBETCTBEHHO
—mporpaMMa Mo Ouoyiorny, OHOJOTHs) BKJIIOYAET TMOSICHUTENbHYIO 3alliCKy, COJep>KaHue
o0ydeHHUs, TUIAHHPYEMbIE Pe3yJbTaThl OCBOCHHSI MPOTPAMMBI 1O OHOJOTHH, TEMAaTUYECKOE
TUTaHUPOBAHHUE.

[TosicHuTenpHas 3amMcka OTpakaeT oOmMe IeNd W 3a7a4d  U3y4deHusi OMOJIoThH,
XapaKTePUCTUKY TICUXOJOTMUYECKUX MPEANOChUIOK K €€ M3yYeHHI0 OOydYarolUMUCS, MECTO B
CTPYKType Y4yeOHOro IjlaHa, a TaKXe MOAXOJbl K OTOOpY conep:KaHus, K OIpPEAeNICHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Coneprxanne 00yueHuUs paCKphIBAET COJIepKaTeIbHbIC TMHUHU, KOTOPBIC MPeIaratoTcs s
0053aTeNbHOTO U3YUYEHUS B KAXKIOM KJlacce Ha YPOBHE CPEAHET0 001ero oopa3oBaHusl.

[Inanupyemble pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO OMOJIOTHUU BKJIIOYAIOT JUYHOCTHEIE,
MeTanpeaMETHbIE pPe3yJbTaThl 3a BECh IMEpHOJ OOyuYeHHs Ha YpPOBHE CpEAHEero oOIero
o0pa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTHKCHHS OOYYaroIIerocs 3a KK Iblid ToJ] 00ydeHUsI.

MNOACHUTEJBbHAS 3AIIUCKA

[Tpu pa3zpaboTke mporpamMmbl 1O OHOJOTHH TEOPETHYECKYIO OCHOBY IUISL OIPEISIICHUS
HOJX0/0B K (hOPMUPOBAHHIO COJEpKaHHUs Y4eOHOro mpeaMera
«buomnorus COCTaBUWJIN: KOHIICTITYaJIbHBIC TIOJIOYKEHUS droc COO 0
B3aUMOOOYCIIOBJIIEHHOCTH IIeJieH, CoAiep KaHusl, pe3yIbTaTOB 00yUYeHUsI U TPeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHHKOB, ITOJIOKCHUA 00 O6HH/IX OeIAX W NpHHIOHUIIAX, XapaKTCPU3YIOMIUX
COBPEMEHHOE COCTOSIHME CUCTEMBI cpesiHero obuero oopazoBanus B Poccuiickoit denepanuu, a
TaK)Ke MOJIOKEHUS O crHenuduke OHOJIOruM, €€ 3HAUEHWU B IMO3HAHUU >KUBOW MPHUPOABI U
00eCreyeHn! CYyIIeCTBOBAHUS 4elloBeuecKoro obmecTBa. CorlacHO Ha3BaHHBIM I10JIOKEHUSM
orpeziesieHbl OCHOBHbIE (DYHKLIMK MpOTrpaMMbl MO OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Jaét mpeAcTaBiIeHUe O LesIX, 00 oluiel cTpaterun oOyueHus,
BOCIIUTAHUSA W PAa3BUTHs OOYUYaIOIIUXCS CPEACTBAMHU YUEOHOTO MpeaMera
«buonorus», onpenenser o00s3aTeIbHOE NPEIMETHOE COJAEpXKAHHE, €ro  CTPYKTYpY,
pacripeieNieHre o pa3zaeaM H TeMaM, PEKOMEHIyEeMYTO MTOCIIeI0BAaTeIbHOCTh H3YUYEHHs YIeOHOTO
MaTepHala ¢ yuéToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOrMKH 00pa30BaTeIbHOTO
Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroIInXCsl.

B mporpaMmMe mo OWONOTHHM Tak)Ke YYHUTHIBAIOTCA TpeOOBaHHS K IJIaHUPYEMbIM
JIMYHOCTHBIM, MCTAIPECAMETHBIM n MpECAMETHBIM pe3yiibTaTaM 06y‘-ICHI/I$[ B
(OpMHPOBAHUN OCHOBHBIX BHIOB Yy4e€OHO-IIO3HABATEIBHON NESATEIbHOCTH/YUEOHBIX JECHCTBHMA
00yJarouMxcs 0 OCBOSHUIO COAEPKaHMs OMOIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme no 6monorun (10-11 knaccel, 6a30Bblii YpOBEHB) peaan30BaH MPUHIIUII
IIPEEMCTBEHHOCTH B H3Y4YEHMHM OWONOruM, Onaromaps uyeMy B HEH IpPOCMaTpPUBACTCS
HaNpaBJIEHHOCTh Ha pa3BUTHE 3HAHUI, CBA3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33pPCHUA, OEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTHU, 9KOJIOTHUYECCKOI'O MBIIIJICHUA,
OpeJCTaBIeHUH O 370pOBOM oOpa3e XU3HM U OEpe’kKHbIM OTHOLIEHHEM K OKpYyXKaromei
npupoaHoii cpene. [loaromy Hapsimy ¢ U3ydeHHEM 00IIEOHOIOTHIECKUX TEOPHi, a TAK)KE 3HAHUI
O CTPOEHHUH KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TPOTpaMMe 1o OMOJIOTHH Y/IeJIEHO BHUMaHHE MCITIOJIb30BAaHHIO IOJTYYSHHBIX 3HAHUH
B TOBCEJHEBHON >KM3HHM [UIsl pEUIeHHs] MPUKIAAHBIX 3a/ad, B TOM YHCIE: MPOPUIAKTUKH
HACJIC/ICTBEHHBIX  3a00JIEBaHMI  YEIIOBEKa, MEIUKO-TeHETHYECKOT0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJIOTUYECKHU IIeIeCO00Pa3HOr0 MOBEIEHUSI B OKPY’KaIoIel MPUPOIHON cpere,
aHaM3a BIMIHUS XO3SUCTBCHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHUC TMPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHOW HAMpPaBICHHOCTH Yy4eOHOTO
npeamera «bnonormsy» IMPOAUKTOBAHO H€06XO[[I/IMOCTI)IO o0OecrieyeHus YCJIOBI/Iﬁ AJI pCHICHUA
OJIHOM M3 aKTyalbHbIX 3a7a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas MPEANOIaracT
¢dopmupoBaHne y OOYdYaIOUIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K M3MEHEHUSM JIMHAMUYHO



Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpamMma no OuOJIOTHU SBJISETCS OPUEHTUPOM Ui COCTABIIEHUS pabOUYMX MPOrpamm,
aBTOPHl KOTOPBIX MOTYT TPEIJIOKHUTh CBOW BapHaHT TMOCJIEIOBATENLHOCTH W3YYCHHS H
CTPYKTYpBI y4eOHOTO MaTepuasia, CBOE BHCHHE MyTei (popmupoBaHus y oOydwarommxcs 10—
11 xmaccoB MpeAMETHBIX 3HAHUW, YMEHHH W CHOCOOOB y4eOHOW NEesATENbHOCTH, a TaKkKe
METOJMYECKUX PEUIeHUH 3ajady BOCIMTAHUS U PAa3BUTHS CPEICTBAMU Y4YEOHOro IpenMera
«buonorus».

buonorust Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTto. OH
obOecrieunBaeT (GopMUPOBAHHE Yy OOYYAIOIIMUXCS MPEICTaBICHUM O HAyYHOW KapTHHE MHUpa,
pacmupsier 1 00001IaeT 3HAHUS O KUBOU MPHUPOJIE, €€ OTIMIUTENBHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3alliil U OHBOJIOLMU, CO3AaéT YCIOBHS [UIs: TMO3HAHUSA 3aKOHOB >KMBOW MPHUPOJIBI,
¢dopmupoBaHus (PYHKIIMOHATBHOW T'PaMOTHOCTH, HAaBBIKOB 3I0POBOTO M Oe3omacHoro oOpasa
YKU3HU, YKOJIOTUYECKOTO MBIIILJICHUS, IIEHHOCTHOT'O OTHOIICHHUS K )KUBOM MPUPOE U YEIIOBEKY.

bonbiioe 3HaueHne OMOJOTUS HMMEET TaKKe /I pEeHIeHHs BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX 33Jau CPEJHEro oouero oOpa3oBanus, couranuzanuu odydaronuxcs. Vzyuenue
Ouosorun odbecrneyuBaeT yciuoBus A1 GOPMUPOBAHUS UHTEIIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIBTYpbl, CIOCOOCTBYET HHTErpaIlH
OMOJOTrMYECKUX 3HAHUI C NPEICTaBICHUSAMU U3 JAPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH,
¢u3uky, XumuK U reorpadguu. HazBaHHble MONOXKEHUS O NMpeHA3HAYeHUN y4eOHOTro Mpeamera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIIPENIEICHUS MTOAX0/10B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0
CoJIepKaHuUs, IPEICTABICHHOIO B IPOrpaMMe 10 OUOJIOTHH.

OT60p conepkanus yueOHOro peamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3ULUH KyJIBTYpOCOOOPa3HOrO MOJX0/a, B COOTBETCTBUH C KOTOPBIM OOYYaroIUecs TOJDKHBI
OCBOUTbH 3HAHUS U YMEHHUS, 3HAUMMBbIE IS (pOopMHUpOBaHUS OOLIEH KyJIbTYpbl, ONpENEsIONe
aJIeKBaTHOE TIOBEJCHUE 4YelloBeKa B OKpYXarolledl NpUpOIHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KMU3HU W MPAKTHYECKOW AesTenpbHOCTH. Oco00e MECTO B 3TOW CHCTEME 3HAHHI
3aHUMAIOT 3JEMEHTBhl COJEpXKaHHs, KOTOpbIE CIyKaT OCHOBOM Uit  (OpMHUPOBaHUS
NPEJCTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpa U LIEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIUH OMOJIOrMYECKOr0 00pa30BaHUsL.

CTpyKTypHpOBaHUE COJEpKaHUSI YYEeOHOro MaTepuajia B TMpPOrpaMMe IO OHOJIOTHH
OCYILECTBJIIGHO C Y4Y€TOM MPHUOPUTETHOTO 3 HAUYEHUM 3HAHUH 00  OTJIMYUTENIBHBIX
OCOOEHHOCTSIX JKMBOM MPHUPOJIBI, O €€ YPOBHEBOW OpraHW3aIlMU U dBOJONMU. B cooTBETCTBHM
C 3THM B CTPYKType yueOHOro npeamera «bruonorus» BbIAEICHBI CEIYIOIUE COAepKATEIbHbIE
muHuM: «buosorus kak Hayka. MeTojpl HayyHOro mMo3HaHMs», «KieTrka kak Ouojoruueckas
cucremay, «OpraHu3M Kak Ouonoruyeckas cucrema», «CucreMa u  MHOrooopasue
OpPraHUYECKOro MHpay,

«OBOJIOLMS )KUBOM MPUPOABD, « DIKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTI.
[lenp m3ydenus yuyeOHOro npeamera «buornorus» Ha 06a30BOM YpOBHE — OBIAJICHUE
00yYaromyUMHUCS 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allld >KUBBIX CUCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHMH HCIOJb30BaTh 3TH  3HAHUS JJI1 IPAMOTHBIX
JEUCTBUIA B OTHOLIEHUH OOBEKTOB )KUBOM MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX ITPOOIEM.

JlocTuxenue Heu U3Yy4YECHHUS y4eOHOr0 npeaMera «buonorus» Ha
0a30BOM ypOBHE 00eCIIeUnBaeTCs PELICHUEM CIEAYIOMINX 3a/1a4:

OCBOEHHUE 00YYarOIMIMMHCS CUCTEMbI 3HAHUI 0 OMOJIOTHYECKUX TEOPHSIX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiaX, CIyXKalMX OCHOBOM Jnsi  (OpMHUPOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METoJaX Hay4yHOro IO3HaHMS,
CTPOCHUHU, MHOrooOpa3uu M OCOOEHHOCTSX JKMBBIX CHUCTEM PA3HOTO YPOBHS OpraHHU3alluy,
BBIIAIOIIUXCSI OTKPBITUSIX M COBPEMEHHBIX HCCIIEJOBAHUSX B OMOJIOTHH;

¢dbopmupoBanue y o0yyaromuxcs MI03HABATENIbHBIX, WMHTEIJIEKTYyallbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCe aHAIN3a JaHHBIX O IMyTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX
B3IJIAJI0B, UI€H M MTOJIXOJ0B K U3yUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy oOOydJaromuxcss oO0mel KyJabTyphl, (YHKIHOHAIBHOM TPaMOTHOCTH,



pa3BUTHE YMEHHUIl OOBSCHATH U OLEHUBATH SBJICHUS OKPY’KAIOLIEr0 MUpa *KUBOW MPUPOIBI HA
OCHOBaHWH 3HAHUH U OMBITA, TIOTYYEHHBIX MPU U3yYCHUU OHOJIOTHH;

dbopMupoBaHrue y OOydYalOIIUXCS YMEHHH WIUTIOCTPUPOBATH 3HAUYECHHE OHOIOTMYECKUX
3HAHMA B TPAKTUYCCKOW JCATCIHHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUIA;

BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKUBOUW TMPUPOIBI,
HEOOXOUMOCTH OEpEeKHOT0 OTHOIICHUS K HEW, COOMIOEHUS STHYECKUX HOPM MpHU MPOBEACHUN
OMOJIOTUYECKHUX UCCIICIOBAHMUIA;

OCO3HaHWE ILIEHHOCTH OMOJIOTMYECKHUX 3HAHUW 71 MOBBIIIECHUS YPOBHS 3KOJOTHYECKOU
KyJIbTYpbl, i1 (OPMHUPOBAHUS HAYYHOTO MHPOBO33PCHUS; NPUMEHEHUE MPUOOPETEHHBIX
3HaHUW ¥ YMEHUH B TOBCEJHEBHOW KHU3HU IJI OLCHKU MOCIEACTBHI CBOEH NESATEIbHOCTH
M0 OTHOIICHHUIO K OKPY’KAIOIIEH cpesie, COOCTBEHHOMY 3/10POBbIO, 0OOCHOBAaHUE M COOJIIOACHUE
Mep IpodHUIIaKTHKY 3a001eBaHUH.

B cucreme cpemnero oOmero oOpasoBanus «buonorus», wuszydaemas Ha 6a3z0BOM
YpOBHE, IBJISIETCS 0053aTENBHBIM YUEOHBIM MPEIMETOM, BXOSIIIUM B COCTaB MPEIMETHOMN 00JIacTH
«EcTecTBeHHO-HAYYHBIC TIPESIMETHI.

OO1mree YMCIO YacOB, PEKOMEHIOBAHHBIX JUIS M3ydeHHs] Ouojoruu — 68 dwacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Hezernio).



1)

2)

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
1O BUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cornacho ®I'OC COO ycraHaBnuBalTcsd TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS
00YYaloUIMMHUCS IPOTPaMM CPEHEro 0OLIero 00pa3oBaHMs: TUYHOCTHBIM, METAIPEAMETHBIM U
MMpEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMs Ipeamera «buosorus» BblIeIeHBI
CIICZYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYYAIOIUMHCS  POCCHICKONH  TpayKTaHCKOM
UACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEIICHHUIO,
HAJIMYME€ MOTHBALMU K OOY4YeHHIO OHWOJIOTHH, IEJICHANPABICHHOE pAa3BUTHE BHYTPEHHUX
yOexIeHUH JINYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH U UCTOPUUECKUX TPAIULUNA pa3BUTHUS
OMOJOrMYECKOro 3HAHMUS, T'OTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYyKOBOJICTBOBAThCS B
CBOCH JEATEIBbHOCTU LIEHHOCTHO- CMBICJIOBBIMU YCTAaHOBKAMM, IPUCYIIUMH CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMsl, HATMYUE HKOJIOTUIECKOTO MTPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh
LIEJIM U CTPOUTD KU3HEHHBIC IIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHs NpenMera «buomorus» TOCTUTarTCA B €OUHCTBE
yueOHOI M BOCIUTATEIbHOM  JEATENbHOCTH B COOTBETCTBHU C TPaJAULMOHHBIMHU
POCCUICKMMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMU,
OPUHATHIMEH B OOIIECTBE IMpaBMJIaMM M HOPMaMHM IOBEJCHHUS M CHOCOOCTBYIOT IMpolieccam
CaMOIIO3HAHHWs, CAMOBOCIIMTAHUS M CaMOPa3BUTHs, PAa3BUTHS BHYTPEHHEW NO3WULNU JIMYHOCTH,
[aTPUOTHU3MA, YBAXKCHUS K 3aKOHY U IIPABOIOPAIKY, YEJIIOBEKY TPYJa U CTapLIEMy IIOKOJICHHUIO,
B3aMMHOTO YB@)XCHUs, OEPEKHOTO0 OTHOLIEHUS K KyJIbTYPHOMY HACIHEAMIO M TPAAULMIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepauuu, Npupoae U OKpYKarolen cpee.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS ydueOHOro mpeamera «buonorus» JOMmKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTb OOYYaroIuXcsi PyKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULIKEN JTUYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAIMN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHU,
COOTBETCTBYIOIIMX  TPAAMLMOHHBIM IIEHHOCTSAM pPOCCHHCKOTO OOLIecTBa, pacIIUpeHue
JKU3HEHHOT'O OIIbITa U ONBITA JECATEIBHOCTH B IIPOLIECCE pEATM3allld OCHOBHBIX HAaIPABJICHUI
BOCIIUTATEIbHOMN NEATEIIBHOCTH, B TOM YHCIIE B YaCTH:

rpaKIaHCKOI0 BOCIIUTAHUS:

chOPMUPOBAHHOCTh  TPAXKIAHCKON TO3MIMHM OOydYaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YyBa)XCHHE 3aKOHA U
MPaBOMNOPSJIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACSITEIHHOCTU MPU CO3JAHUU YUCOHBIX
MPOEKTOB, pEIIeHWH YYEeOHBIX W TO3HABATEIbHBIX 3a/lad, BBIMOJTHEHUU OUOIOTHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TMO3UIMI0 TIO0 OTHOIIGHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSCHATH €€;

yMEHHE  YYHUTBIBAaTh B  CBOMX JCHCTBUSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C Pa3HBIMU YOKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIbHBIM
MOJIO)KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILIECCE COBMECTHOTO BBHITIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCJENOBATENbCKUX 3a/1ad, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYX IACHUU CIIOPHBIX BOIPOCOB OUOJIOTHYECKOTO COACPIKAHUS,

TOTOBHOCTb K TyMaHUTapHOW M BOJIOHTEPCKOM JIEATEIBHOCTH;
NATPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTHU, TATPUOTU3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH TNepes PoamHOMN, TOpAOCTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOi S3bIK U KyJIbTYpPY, MPOILIOE U HACTOAILEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;



3)

4)

6)

7)

[IEHHOCTHOE OTHOIIEHHE K MPUPOJTHOMY HACJICANIO U TAMSITHUKAM IPUPOJIBI, JOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATH BKJIAJI POCCUIICKHUX YUEHBIX B CTAHOBIICHHE U pa3BUTHE OMOJIOTHH,
NOHMMaHM 3HA4YCHHsT OWOJIOTMM B TO3HAHWM 3aKOHOB MPHUPOIBI, B JKU3HU YEJIOBEKA H
COBPEMEHHOT0 O0IIECTBA;

uaeliHas yoe:xxIEHHOCTh, TOTOBHOCTD K CIYXXEHHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA
OCO3HAHUC HOYXOBHBIX HCHHOCTGP'I pOCCHﬁCKOFO Hapozaa, C(bOpMI/IpOBaHHOCTb HPaBCTBCHHOI'O
CO3HaHMsA, OSTUYCCKOI'O IMOBCACHMU A,

CIOCOOHOCTD OLOCHUBATDL CUTyallUIO U IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTH,
OCO3HAHHC JIMYHOI'O BKJIaJda B IOCTPOCHUC YCTOﬁQHBOFO 6yny1uero;

OTBCTCTBCHHOC OTHOIICHUEC K CBOUM POAUTCIIAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O
IMPUHATHA HCHHOCTeﬁ CEMEMHOM KU3HHU B COOTBETCTBHH C TpadulusaIMHU HApOOOB POCCI/II/I;

3CTeTHYECKOT0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUIA;

MOHMMAHUE 3MOIMOHAILHOTO BO3JICHCTBUS KMBOW MPUPOJBI U €€ IEHHOCTH; TOTOBHOCTh K
CaMOBBIPAXKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHHE IPOSBISATh

KaueCTBa TBOPYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, POPMUPOBAHMS KYJIbTYPbI 310POBbSI M SMOIHOHAIBLHOIO
Os1aromosyumsi:

MOHUMAaHWE U peajn3anus 3J0pOBOTO W 0e30MacHOro oOpasa KU3HU (30POBOE MHUTAHHE,
coOIOZICHHE TUTMEHHYECKHUX IMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
peryisipHass (U3WYEcKas aKTHBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOILICHHS K COOCTBEHHOMY (PU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAHHWE LIEHHOCTH TpaBWI HHAWBUIYATbHOTO M KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHUE TMOCIEJCTBUI U HENPUATHUS BPEIHBIX MPHUBBIYEK (YHOTPEeOJEHHs anKoroJs,
HapKOTHKOB, KYpPEHHUs);

TPY/A0BOT0 BOCTIMTAHUS
TOTOBHOCTB K TPY/y, OCO3HaHHUE IICHHOCTH MacTepCTBa, TPYAOIIO0HE;
TOTOBHOCTH K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHYECKON U COHHaﬂbHOﬁ HaITpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJIHATH TAKYIO ICATEIBHOCTB;
UHTEpeC K pazIuuHbIM cdepam MpodecCHOHATBLHON NeATeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BAHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

JKO0JIOTHYECKOT0 BOCIINTAHUS:

HKOJIOTMYECKH 11e7ecoo0pa3Hoe OTHOILIEHHE K MPHUPOJie KaK UCTOYHHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBILICHUE YPOBHSA HKOJIOTMYECKON KYyJIbTyphl: NMPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEH Cpeibl;

OCO3HaHUE II100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MMy Tel UX PELIeHNUS;

CTIIOCOOHOCTH HCIIOJIb30BATh NMPHOOpETaeMble NMPH M3YYCHUU OMOJIOTUU 3HAHHS U YMEHUS
IpU pelIeHUU MpoOJeM, CBSI3aHHBIX C PAMOHANBHBIM MPUPOIOINOIb30BaHUEM (COOMIOICHNE
IIPaBWJI TOBEJIECHUS B NPHUPOJAE, HAIPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHUJOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HENPHUATUE ACUCTBUM, NPUHOCALIMX BpEH OKpYXKAIOLIEH MPUPOAHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MPEeIpPUHUMAEMbIX
JICMCTBUN U NIPENOTBPALLATD UX;



8)

HAJINYHUE Pa3BUTOTIO OSKOJOIHYECKOI'0 MBIIIJICHUA, 9KOJIOTHYECKON KYJbTYpBbI, OIIbITa
JIESATEIbHOCTH  AKOJIOTMYSCKOM HAIlpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATLCA UMHU B
HOSH&B&TCJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHbHOﬁ IMPAKTUKE, TOTOBHOCTH K YYaCcTUIO B
HpaKTHHGCKOﬁ JIEeSATEILHOCTH DKOJIOTHUECKOM HAIpaBJICHHOCTH,

HEHHOCTH HAYYHOI'0 O3HAHUS:

COPMUPOBAHHOCTH ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKd W OOIIECTBCHHOW MPAaKTHKH, OCHOBAaHHOTO Ha JMANOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEILCKON KYJIbTYpPhI KaK CPEICTBA B3aUMOICHCTBHS
MCKAY JIOAbMU U MTO3HAHUWA MHPA,

NOHUMaHUe crenu(UKd OWOJOTMU KaK HayKH, OCO3HaHUS €€ pond B (HOPMHUPOBAHHUU
palMOHANILHOTO ~ HAYYHOTO  MBIIUICHUS, CO3JaHUM  IEJOCTHOTO  NPEJACTAaBICHUS 00
OKpYXKaroIeM MHUpPE KaK O €IMHCTBE MPHUPOIbI, YeJOBEKa U OOIIECTBA, B MO3HAHHH MPHPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHUS IPUPOTHOTO PABHOBECHSI,

yOeKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JJIi COBPEMEHHON HUBUIU3AIMU: 0OECIeUSHHUS
HOBOI'0 YPOBHA pPa3sBUTHA MCAWULIMHBI, CO3AAHUC NCPCIICKTHUBHBIX 6I/IOTGXHOHOFI/II71, CHOCO6HBIX
peliath pecypcHbie Mpo0IeMbl pa3BUTHS Y€IOBEUECTBA, MOUCKA MyTEH BBIXOJA U3 TJI00ATBHBIX
9KOJIOTHUECKUX MPOOJIeM U 00ecreueHus epexoia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB M (DOPMHUPOBAHKIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OMOJIOTMUECKUX 3HAHWW B IEJSIX MOBBIMICHUS 0O0IIei
KyJbTYpPbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOW dYacTH ()YHKIHOHAILHON
IPaMOTHOCTH 00ydJaronmxcs, GopMupyeMon pu U3y4eHUH OUOJIOTHH;

MOHUMAaHHE CYIN[HOCTH METOJOB IO3HAHUs, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJB30BaTh IMOJlydyacMble 3HAHUS [UIS aHajiu3a W OOBSCHCHUS SIBICHHM
OKPYXKAIOIIero MUpa W MPOHUCXOMAIINX B HEM H3MEHEHHWH, yMEHHE [eslaTh OOOCHOBaHHBIC
3aKIIIOYCHHUA Ha OCHOBC HAY4YHBIX q)aKTOB U UMCIOIIMUXCA OAaHHBIX C MOCJIbKO IIOJYUYCHUA
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHO HCIIOJb30BaTh OWOJOrMYECKAE 3HAHUS IS PEIICHHS
npo0JIeM B PeabHBIX KHU3HEHHBIX CHTYAITUSIX;

OCO3HAHME IICHHOCTU HAYYHOH NESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATH MPOCKTHYIO U
UCCIIeI0BATEIbCKYIO IESTEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpPa30BaHHUIO, K
AKTMBHOMY TIOJIyYCHHIO HOBBIX 3HAHMH IO OHOJOTMM B COOTBETCTBHH C JKU3HCHHBIMH
NOTPEOHOCTSMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3yibTaThl OCBOCHHMS yUeOHOro mnpenmera «bBHOJIOTHS» BKIIOYAIOT:
3HayuMble JUId  (OpPMHpPOBAHUS MHPOBO33PEHUS OOYyYaIOUUXCS  MEXAUCHUIITIMHAPHBIE
(MexnpeMeTHbIE) 00IIeHayYHbIEe TOHATHUS, OTPAXKAIOIIUE IETIOCTHOCTh HAYYHOW KapTHHBI MUPA
U crietu(rKy METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, IHEPIHs,
SIBJICHHUE, MpPOIecC, CUCTeMa, Hay4HbIH (aKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCClenoBaHue, HAOII0JeHHe, U3MEPEHHEe, SKCIIEPUMEHT U JPYIHX), YHHUBEpCAIbHbIE
yueOHble JIelicTBUA (IIO3HABaTENbHBIE, KOMMYHHKATHBHbIE, PETYJISTHBHbBIE), 00ECIeUNBAIOIINE
dbopMupoBaHrUe (QPYHKIMOHAIBHON IPAMOTHOCTH U COLMAIBHOM KOMIIETEHIIMH OOydJaromuxcs,
CHOCOOHOCTh 00yyaromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCallbHble Yy4eOHble JEHCTBUS B IO3HABATEJIIbHON H
COLIMAJIbHOM IIPaKTHKE.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE J1elCTBUA
Ba3zoBble JJornueckue aeicTBuA:

CaMOCTOSTENIbHO (OPMYJIMpPOBaTh W aKTyalIM3WpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



MCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIILICHUS (aHaIn3a, CHHTE3a,
CpaBHECHHMS, KIacCUPUKALUU, OOOOIICHHS), PACKPHIBATH CMBICT OHOJOTHYECKUX MOHITHIA
(BBLOENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATHUSAMU);

OTIPEACIATh LEIN ACSITeILHOCTH, 3a/aBas MapaMeTPbl W KPUTEPHH WX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IETISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUS I OOBsSICHEHUS (DAaKTOB W SIBICHUN >KHBOU
TIPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTHBHBIC, ICTYKTUBHEIC, TIO aHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B PACCMATPUBAEMBIX SBICHUSAX, (JOPMYITUPOBATH BBHIBOABI U
3aKITIOYCHHS,;

MPUMEHSTh CXEMHO-MOJIETIbHbIE CPE/ICTBA Ui MPEACTABICHUS CYLIECTBEHHBIX CBSI3eU U
OTHOIICHWI B HM3YYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI pa3zHOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(POPMAIIMOHHBIX UCTOUYHUKAX;

pa3padaTbIBaTh TUIAH PEIISHHs TPOOIEMBI ¢ YIETOM aHaN3a UMEIOIIUXCS MAaTePHATTbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBHI B JCSITEIHLHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IEJISM,
OIICHUBATh PUCKU TMOCIIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMONHIATH pPa0dOTy B YCIOBHSX PEAJBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BHBaTh KPEATHBHOE MBIIIIJICHHUE TIPY PEIIICHUH )KU3HEHHBIX TIPOOJIEM.
ba3oBrble ucciienoBarebCcKie AeCTBHSA:

BJIAJICTh HABBIKAMH y4eOHO-MCCIICIOBATEILCKOM M TPOEKTHOW JEATEIBHOCTH, HaBBIKAMH
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIILHOMY IOMCKY METOJIOB
pEIICHHS MTPAKTUIECKHUX 33]a9, TPUMECHECHHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIONIb30BaTh PA3UYHbIE BHUJBI JACATEIBHOCTU IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
HUHTEPIIPETAIMH, TTPEOOPA30BAHNI0 M NMPUMEHCHHIO B YYEOHBIX CHUTYaIlUsAX, B TOM YHCIIC TPH
CO3aHUU YUYE€OHBIX M COI[MAIbHBIX TPOEKTOB;

(OopMHPOBATh HAYYHBIM THIT MBIIUICHHS, BIaJeTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH
MOHSTUSMH U METOJIAMU;

CTaBUTh U (HOpPMYIHUPOBATH COOCTBEHHBIC 3a/Jaud B 0Opa30BATEIBHOU JEATEIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISATh TPUYUHHO-CIICICTBEHHBIC CBSI3W W aKTyaJIM3UpOBaTh 3a/ady, BBIJIBUTATh
TUIOTE3y €€ pelIeHus, HAXOIUTh ApTYMEHTHI JUIA J0Ka3aTelIbCTBAa CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a]]a4l Pe3yIbTaThl, KpUTHUECKH OI[CHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAIIUSM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHbBII TOUCK MepeHoca CPEeACTB M CIOco00B JEHCTBUS B
po(heCcCHOHATBLHYIO CPEAY;

yMETh MEPeHOCUTh 3HAHHWA B  I[IO3HABATENIbHYID UM  MPAaKTHYECKyl0  o0nacTu
KU3HEICATEIILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJIEH, MpeIjiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHUS, CTAaBUTh
poOJIeMbl U 3a/1a4H, JOMYCKAIOIUE aIbTEPHATUBHBIE PEILICHHUS.
Padora ¢ unpopmanmeii:

OPHUEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX HHPOpManuu (TEKCTE Yy4eOHOro Mmocoows,
HAYYHO-TIOMYJISIPHON JHUTEepaType, OMOIOTHYECKUX CIIOBAPSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3zax nmaHHBIX, B VHTepHeTe), aHamu3upoBaTh WHOOPMAIMIO PA3TUYHBIX BUIAOB U (HOpPM
MPEJICTABICHUS, KPUTUYECKH OIICHUBATH €€ TOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

dbopMyIIMpoBaTh 3ampOChl U MPUMEHSATh pPAa3IMYHBIE METOAbI MpPHU IMOUCKE U OTOOpe
O6uosornyeckoit MHGopMaIK, HeOOXOIMMOM /IJIs1 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJB30BAHUA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,



COBEPULICHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHMAIBbHYIO (OPMY TPEICTaBICHHUS OWOIOTHIECKOM
uHbopMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIBI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAay4HBIH S3bIK B KauyecTBE CpPEACTBAa INpU padbore ¢ OHOJIOrH4ecKon
uH(popManyeil: MPUMEHITh XUMHUYECKUe, (PU3NYECKHEe W MaTeMaTH4eCKUue 3HAKH U CHUMBOJIBL,
dbopmynel, ab0peBUATypy, HOMEHKIATypy, HCIOJb30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHUE CPEACTBA HATIISITHOCTH;

BJAJIETh HABBIKAMH pACIO3HABAaHWS M 3amUThl HHQOpManuu, WHPOPMALUOHHOM
0€30MacHOCTH JINYHOCTH.

KoMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe JelCTBUA
Oo0menue:

OCYIIECTBIISITh KOMMYHHUKallMM BO BceX cdepax >KHU3HHM, AKTUBHO Y4YacTBOBaTh B
JIUajgore Wid JUCKYCCHHM TIO CYIIECTBY OOCYyXaaeMoill Tembl (YMEHHE 3a]laBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIBHO BBINIOJIHEHUS MpejiaraéMoid 3aJadyd, Y4HUTbIBATH
HWHTEPECHI U COTJIACOBAHHOCTH MO3ULIUNA JPYTUX YYACTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpEeICTBa OOIICHHS, MOHUMATh 3HAYECHHUE COIMAIBHBIX
3HAKOB, MPEAMOCHUIOK BOBHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlMi, YMETh CMSTYaTh KOH(MIUKTHI U
BECTHU [1E€PETOBOPHI;

BIIQJIETh PA3JIMYHBIMUA CIIOCOOaMH OOIICHHUS W B3aMMOJICHCTBHS, MOHUMATh HAMEPECHHS
JIPYTHX JIOACH, MPOSIBIATH YBAXXUTEIBHOE OTHOIIEHHUE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMyTUPOBATH CBOM BO3PAKECHHS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
CoBMecTHasI 1eATEJIbHOCTD:

MOHUMATh U HCIIOJI30BAaTh MPEUMYIIECTBA KOMAHAHON W MHAWBHIYalbHOW pabOTHl mpu
perieHny OMoJoru4ecKor mpodsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUSI TPYIIIOBBIX
¢dbopM B3aMMOACHCTBUS NP PELICHUH yUeOHOW 3a1auH;

BBHIOMPATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MPUHUMATh IIEJIM COBMECTHOM JCSATEIHHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBUM, PACIPEAEIIATh POJIU C YYETOM MHEHUN
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHMBATh KaYECTBO CBOETO BKJaJia M KaXKJIOTO YYaCTHHKA KOMaHbl B OOIIMIA pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE IMPOEKThI, OLEHUBATh MJIEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IO3UTHUBHOE CTPATETMUYECKOE TIOBEACHHE B PA3IUYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHble Y4eOHbIe HeHCTBUA
Camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHMs JUIsl BBIABICHUS MNpoOJieM W UX pelIeHus B
YKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BbIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 11€JeBble U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYINKax 10 OTHOLIEHHIO K XUBOW NPUPOJIE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY>KaIOLIHX;

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO NESATEIBHOCTD, BBISABISATH MPOOJIEMEI,
CTaBUTh M (OPMYJIUpOBaTh COOCTBEHHBIC 3aJaydl B 0O0pa30BATEIBHOW JICSITCIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUs MPOOJIEMbI C YUETOM MMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYaLIUsIM;



paclIMpsATh PAMKH y4eOHOr0 IpeAMEeTa Ha OCHOBE JINYHBIX MPEAIOYTCHUN;

7enaTth OCO3HAHHBIA BBIOOp, AapryMEHTHPOBATb €ro, OpaThb OTBETCTBEHHOCTh 32
pelIeHHue;

OLICHUBATH MMPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM 3pyAULIMU B pa3HbIX 00JacTAX
3HaHMUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTHBBI B ACATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABbIKAMU I103HABATEIbHON peiieKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUM 1
MBICIMTENbHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHHM, MCHOJIB30BAaTh NMPUEMBI pedaekcuu
JUTSL OLIEHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CH)KEHUIO; IPUHUMATD
MOTHBBI U apPTYMEHTBI JPYTUX IIPU aHAIIU3€E PE3YJIBTATOB JEATEIbHOCTH.

IIpunsiTue ced6s1 U APyrux:

PUHUMATH ce0s1, MOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH; IPU3HABATD
CBOE MpaBO U MPaBO JPYrHX Ha OUINOKH;

pa3BUBATh CIIOCOOHOCTHh IOHUMATh MUP C TIO3ULIUH APYTOrO YeIOBEKA.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHHs porpammbel COO no Ouosornu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cnenuduyeckue 11 yueOHoro npeamera «buonorus» HayuHble 3HAaHUS, YMEHUS U
crocoObl  JEWCTBUH 1O  OCBOEHHIO, HHTEPIIPETAllMU U MpeoOpa3oBaHUIO 3HAHUM, BUJIbI
JeSITeIbHOCTH TI0 TMOJIyYE€HHIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUU B Pa3iIMUYHBIX y4EOHBIX
CUTyallWsiX, a TaKXKe B pEaJbHBIX JKU3HCHHBIX CHTYallUsX, CBA3aHHBIX C Ouonorueid. B
nporpaMMe IpeaMETHbIE Pe3yJIbTaThl IPEACTABICHBI [0 roJaM 00ydeHHs..

[TpenmetHbIe pe3yabTaThl OCBOCHUS yueOHoro npeamera «buomnorus» B 10 kiiacce
JTOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M POJM OMOJOrMM B CUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpA H
HAY4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE
Ouosnoruy, (yHKIMOHAIBLHOW T'PAaMOTHOCTH 4YeJIOBEKa JJIsl peLIeHMs )KU3HEHHBIX 33]1a4;

YMEHHUE PacKpbIBaTh COZAEp)KaHUE OMOIIOTMYECKUX TEPMHMHOB M MOHATHNA: KU3Hb, KJIETKA,
OpraHusM, MeTabo113M (0OMEH BEIIEeCTB U PEBPALEHHE YJHEPTHH ), TOMEOCTa3 (CaMOperyJIsaius),
YpOBHEBas ~ OpraHu3allsl  JKUBBIX  CHUCTEM,  CAaMOBOCIIPOM3BEICHHE  (PENpOoayKIHs),
HaCJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMEHUE H3JaraTh OHOJOTMYecKHe Teopuu (KJIETOYHAsi, XPOMOCOMHas, MyTallMOHHAsd,
HEHTpaJIbHAs J0rMa MOJICKYJIIpHON Owuosorun), 3akoHbsl (I. Mennens, T. Moprana, H.U.
BaBuinosa) u yuenus (0 eHTpax MHOTOOOpasus U MPOUCXOKICHHS KyJIbTypHBIX pactenuii H.U.
BaBuiosa), onpenenars rpaHulbsl MX NPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJaJeTh METOJaMU HAY4YHOTO TIO3HAHUS B OHONOrMU: HAOIIOACHUE U
OINMCaHME >KUBBIX CUCTEM, NMPOLIECCOB U SBJIECHUMN, OpPraHM3alus U MPOBEJCHUE OUOJIOrMYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMH
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAyUYHBIX IOHSTHH,
TEOPH M 3aKOHOB, YMEHME JIeJIaTh BBIBOJbI HA OCHOBAHHHM MOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEJNATh CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPHUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU MPOLIECCOB: 0OMEHa
BEIIECTB U IPEBPALICHUS SHEPrUM B KIETKe, (OTOCHHTE3a, IUIaCTHYECKOro u
HHEPIreTUYECKOr0 oOMeHa, XEMOCHHTE3A, MHUTO3a, MeH03a, OIIOJOTBOPEHHUS,
Pa3sMHOKEHUSI, HHIMBHIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);
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YMEHHE TPUMEHSTh TOJyYCHHBIC 3HAHMS ISl OOBSCHEHUs OMOJOTMYECKHX IMPOIIECCOB U
SIBIICHUH, /1711 IPUHSTHS MMPAKTUICCKUX PEIICHUN B TIOBCEIHEBHOMW KU3HU C IIENIbI0 00eCTIeueHUs
0€30MacCHOCTH CBOETO 37I0POBBS M 3JI0POBbS OKPYKAIOITUX JTIFOICH, COOTIOACHHSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXAloIeW MPUPOAHON cpeje, MOHUMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS
NOCTH)KEHUN COBPEMEHHOM Oonosoruu u OMOTEXHOJIOT U UL PallMOHAJIBHOTO
MPUPOIONIONIB30BAHUS;

yMEHHE peliath S3JIEMEHTApHble TeHETHYECKHe 3aJadyl Ha MOHO- U JUTHOpHUIIHOE
CKpEIIMBAaHKE, CIICTNICHHOE HACIEOBaHUE, COCTABIISITH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus HacleOBaHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOIHATH JTA00pAaTOPHBIC M TPAKTHYECKHE PadOThI, COOJIFOIATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYCCKU OIEHWBATh M HHTEPIPETUPOBATH WHPOPMAIUIO OHOJIOTHICCKOTO
COJIep’KaHusl, BKIIIOYAIONIYIO TICEBIAOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBoW MH(OpMAIMK, HAYIHO-TIOMYJISIPHBIC MaTEPHAIIbI), STHICCKHE ACTICKTHl COBPEMEHHBIX
HCCIIENOBAHUI B OMOIOTHMU, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COO0OmeHus, 00001Iast
Onojorndeckyro MHQPOPMAIUI0 M3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSITUMHBIN annapaT OMOJIOTHH.

[IpeameTHsie  pe3ynbTaThl  OCBOeHHsI  yueOHoro  mpeamera  «buomormsi» B 11
KJIacce I0JKHBI OTPayKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTe€ W POJM OUOJIOTMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U
HAy4YHOTO MUPOBO33pPEHUS, O BKJIAJIe POCCUNCKUX U 3apyOexKHbIX yUEHBIX- OMOJIOTOB B pa3BUTHE
O6uosiornu, (QyHKIMOHAIBHOM TI'pPaMOTHOCTH YeJNOBEKa IS pPELICHHMsS >KU3HEHHBIX 3aj1ady;
YMEHHE pPACKpPbIBAaTh COJACpKAHHE OMOJIOTMYECKMX TEPMHUHOB U IOHSATHI: BHUJ, MOMYJISALMS,
reHo(OHJ, HBOJIOLMS, JBIKYyIIUME CUiIbl ((PakTopbl) HBOJIOLMH, MPUCTOCOOIEHHOCTh
OpraHU3MOB, BHJ000pa3OBaHHE, OSKOJOTHYECKHE (AKTOpbI, DSKOCHUCTEMA, MPOJIYLEHTHI,
KOHCYMEHTBI, PeIyLIEHTbI, LIENH MUTaHUs, SKOJOrHyecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE Wu3jarath Ouosiornyeckue Teopuu (3BorounoHHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxoacrtsa K.M.
bapa, yepenoBanus rinaBHbIX HampasieHuil u nyrted sBomouuu A.H. CeBeproBa, yueHus o
6uochepe B.M. Bepnanckoro), onpeaensaTh IpaHULbI X IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yMEHHE BJaJeTh METOJAMHU HAY4YHOI'O T[I03HAHHWA B OHOJOTMH: HaONIOJIEHUE H
OIMCaHME JKUBBIX CUCTEM, MPOLIECCOB U SBJICHUMN, OpPraHU3alUs U MPOBEICHUE OMOIOTHYECKOro
HKCIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOIYYEHHBIX pe3yJbTaTOB, HCIOJIb30BAHHBIX HAyUYHBIX IOHSITHH,
TEOPU M 3aKOHOB, YMEHHWE JIeJIaTh BBIBOJBI HA OCHOBAHUH IOJYYECHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIJICNATH CYIIECTBEHHbIC MIPU3HAKHU CTPOCHUSI OMOIOTUYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TMPOAYLUEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHMOIreOlEeHO30B U 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHU1000pa30BaHMsI, IPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBHS DKOJIOTHYECKUX (DAKTOpOB Ha
OpraHHU3MBbl, IEPEHOCA BEUIECTB U IOTOKA SHEPTUU B DKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHU B
9KOCUCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHWOT€OXMMUYECKUX IIMKIOB B
ounocdepe;

yMEHHE MPUMEHSTh MOJyYEeHHBbIE 3HAHUS A7 OOBSICHEHUS OMOJOTMYECKHUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PELICHUN B MOBCETHEBHOM JKU3HHU C LIEJIbI0 00eCTIeueHUs
0€3011aCHOCTH CBOETO 37I0POBbS U 3/I0POBbs OKPYKAIOIIUX JIt0/1eH, COOII0A€HNSI HOPM IPaMOTHOTO
NOBEJICHUS B OKPY’KAIOIIeW NPUPOAHOHN cpele, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIBb30BAHUS
JOCTHKEHUIM COBPEMEHHOM OMOJIOrMH ISl PAllMOHAIBHOIO IPUPOI0IIOIB30BAHUS;

YMEHHE pelaTh d3JeMEHTapHble OHOJOTWYECKHE 3a/laud, COCTaBJIATH CXEMbI IEepeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (LMK MUTaHUs);
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yMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M NpPAaKTHUECKHE padoThl, cOONII0AaTh MpaBuiIa MpU
pabote ¢ y4eOHBIM U 1a00opaTOpHEIM 000pY/I0OBAHUEM;

yMEHHE KPUTUYECKH OLIEHWBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO OHOIOTHYECKOTrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE€ 3HAHUS W3 PA3JIUYHBIX HMCTOYHHUKOB (CpencTBa
MaccoBoW WH(pOpMAalLMK, HAYYHO-MOMYJISIPHbIE MaTepHalbl), paccMaTpuBaTh ToOaIbHBIC
HKOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
MO3UIMIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIeHMs, 00001as
OMOJOrMYECKyl0 HMH(POpPMALUI0 M3 HECKOJbKUX HMCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

MPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTIACC
Kona .
IDOBEDSIEMOro IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
poBep o0pa3oBaTe/IbHOM MPOrPaMMbI CpeIHero 001ero 00pa3oBaHusi
pe3yJbTara
ChopmupoBaHHOCTh 3HAHHA O MECTE W POJM OHOJOTHH B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (DOPMHpPOBAHUH COBPEMEHHOMN
| €CTECTBEHHO-HAyUYHON KapTHHBI MHUpPA W HAYYHOTO MHPOBO33PEHHS; O

BKJIQIe POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorny; (QyHKIMOHAIBHOW TPAMOTHOCTH YeEJOBEKAa ISl pEIICHUs
KU3HEHHBIX 3a7a4

YMeHue pacKkpblBaTh coiep)kaHle OMOOTMUECKUX TEPMUHOB U MOHATHIL:
KU3Hb, KJIETKA, OPTaHU3M; MeTab0I1M3M (0OMEH BEIIECTB U MPEBpaICHUE
2 SHEPIuun), roMeocTas (CaMOperyJsiliys), ypOBHEBasT OpraHU3aIMs KUBBIX
CUCTEM, CaMOBOCIPOU3BEACHHE (PENpONyKLHs), HACIEICTBEHHOCTb,
W3MEHYMBOCTb, POCT U Pa3BUTHE

YMenue uznaratb OMOJOTMYECKHE TEOPHH (KJIETOYHAas, XPOMOCOMHas,
MyTanuoHHas), 3akoHbl (. Mennens, T. Moprana, H.U. Basunosa) u
3 yueHus (0 IeHTpaX MHOroo0Opasus U MPOUCXOXKIACHUS KYJIbTYpPHBIX
pacrenuii H.W. BaBunoBa), onpenensTe TpaHULbl UX NMPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BraAeTb METOJAaMH HAydHOTO IIO3HAHUST B  OHOJOTHU
(HaOMrOZICHHEe W ONKMCAHHME JKUBBIX CHCTEM, IPOIECCOB M SBJICHHIA,
OpraHm3anyisi ¥  TPOBEACHHE  OWOIIOTMYECKOTO  IKCIEPHUMEHTA,
4 BBIIBHDKCHUE THITOTE3bI; BBISABICHUE 3aBUCHMOCTH MEXIy HUCCIICTyEeMbIMU
BEITMYMHAMH, OOBSICHEHHE MOIYYCHHBIX PE3yJIhTaTOB, MCIIOIb30BAHHBIX
HAyYHBIX TOHSITHHA, TEOPUH W 3aKOHOB; YMEHHE JIeaTh BBIBOJABI Ha
OCHOBAHHMH MOJYYCHHBIX PE3YyJIbTAaTOB)

YMeHue BBIACNATh CYNECTBEHHbIC IPU3HAKU BUPYCOB, KIIETOK MPOKAPHOT
U OYKapuoOT, OJHOKJIETOYHBIX ¥ MHOTOKJICTOYHBIX OpPraHU3MOB;
O0COOCHHOCTH TPOIECCOB OOMEHA BEIIECTB M MPEBPAILICHHS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIJTACTUYECKOTO M JHEPreTUYECKOro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Meio03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS,
WHJUBUTyIbHOTO PAa3BUTHUS OpraHnu3Ma (OHTOTEHE3)

YMeHHe ~ NPUMEHATh  TOJYYCHHbIC  3HAaHHMA UL  OOBSICHEHUS
6I/IOJ'IOFI/ILIQCKI/IX IponecCoB U ﬂBHeHHﬁ, AJid OPUHATHUA OPAKTHYCCKUX
6 peIlicHH B TIOBCEJHEBHOW JKM3HM B IEJSIX OOecredeHus 0e30macHOCTH
CBOETO 37I0POBbS M 3/I0POBbsI OKPYKAIOIIUX JIFO/ICH, COOIIOICHHS HOPM
IPaMOTHOTO MOBEJICHUS B OKPYXKAWOIIEH NPUPOIHOI Cpejie; MOHMMaHKe
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HE0OXO0JUMOCTH UCIOIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OMooruu u
OMOTEXHOJIOTUH JIJIs1 pallMOHAILHOTO IPUPOAONOIH30BAHUS

YMeHue pemarb 3JIeMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- H
OUTUOPUIHOE CKpElIMBaHKe, CIEIUICHHOE HACIEI0BaHUE; COCTaBISTh
CXEeMbI MOHOTHOPHTHOTO CKPEITUBAHUS JIJIs TIPEACKa3aHusl Hacaeq0BaHUS
MPU3HAKOB y OPraHU3MOB

YMeHue BBITOTHATH Ja00paTOpHbIE U MPAaKTHYECKHUEe paboThl, COOII0AATH
npaBuiia npu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyAOBaHUEM

YMeHne KpUTHYECKH OLICHMBAThb U WHTEPIPETHUPOBaTH HH(OPMALINIO
OMOJIOTMYECKOT0 COJIepKAHMUS, BKIIOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3
9 paznuuHbiX ucTouHukoB (CMMU, HayuHO-mOmyJsipHbIE MaTepuabl);
TUYECKHE aCIEeKThl COBPEMEHHBIX UCCIIEJOBaHUI B OMOJIOTHH, METULIMHE,
OMOTEXHOJIOTHH

YMeHue cosnaBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS,
10 000011ast OGMOJIOTHYECKYI0 MH(POPMAIIMIO0 U3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

ITpoBepsieMblil 3JIEMEHT COJEPKAHUSA

1

buonorus kak HayKa

1.1

buonorus — nHayka o >xuBoil mpupose. Ponp Ouonoruu B (popMupoBaHUH
COBPEMEHHOM Hay4yHOH KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

MeTonpl TIO3HAHUS JKUBOM TPHPOABI (HAOIIOJEHUE, DKCIEPHUMEHT, OIMCAHUE,
HU3MepeHne, Kiaccuukaiys, MoIeTMPOBaHUE, CTATUCTHUUYECKAs 00paboTKa JaHHBIX )

2

JKuBble cUCTEMBI U UX OopraHu3anus

2.1

XKusble cuctembl (OuocucTeMBl) Kak NpeAMeT u3ydeHus Ouonoruu. CBOHCTBa
OMocHCTEM M UX pazHooOpasue

22

YpoBHH oOpraHuzanuu OMOCHCTEM: MOJIEKYJSIPHO-TEHETUYECKUH,  KIIETOYHBIH,
OpraHu3MEHHbIH, MOMYJIALMOHHO-BUIOBO, SKOCUCTEMHBIH, OMochepHbIi

3

XHUMHUYECKHUM COCTaB U CTPOCHUC KIICTKHU

3.1

XUMUYECKUA  COCTAaB  KIETKM. XUMHUYECKHE  DBJEMEHTBI:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Boga n MmuHepanbHbie BemecTBa. yHKIMU BO/Ibl 1 MUHEPATIbHBIX
BellecTB B KileTke. [logaepikanue 0CMOTHYECKOro OataHca

32

benku. CoctaB u cTpoeHune O€IKOB. AMHUHOKUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHnnMble ¥ 3aMEHUMbBIE aMHHOKHCIOTH. AMHHOKHCIIOTHBI COCTaB. Y POBHHU
CTPYKTYpBl ~ OCNKOBOW MOJEKydbl (NepBUYHAs, BTOPUYHAs, TPETUYHAS W
YeTBEpTHYHAs CTPYKTypa). XHMHUYECKHE CBoiicTBa OenkoB. buonormyeckue
(byHKIMU OEJIKOB.

®depmeHThI — Onosornueckue karanu3aropsl. CTpoeHne pepMeHTa: aKTUBHBIH IIEHTP,
cyocrparnas crienduuHocts. Kodpepmentsl. Buramunsl. OTinuns GepMeHTOB OT
HEOPraHUYECKUX KaTaIu3aTOPOB

3.3

YrineBoapl: MOHOcaxapuIsl (TJIFOKO3a, pubo3a W Je30KCHpu003a), Jucaxapuibl
(caxapo3a, JlaKTo3a) W TOJHMCaXapuIbl (KpaxMad, TJIMKOTCH, IEeJUTII03a).
buonorudeckue GpyHKIIUN yriIeBOIOB.

Jlunuaer: TpurHnepuabl, crepouasl, Gochomumnuasl. ['uapodunsHO-rUAPODHOOHBIE
cBoiicTBa. buonormueckue GyHKIMU TunuaoB. CpaBHEHHE YTIICBOJOB, OCIKOB U
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JUIIMA0B KaK HCTOYHHUKOB OHCPIUHU

3.4

Hyxnennoseie kucnorel: JJHK n PHK. Hykieotuasl — MOHOMEpPBI HYKIEHHOBBIX
kucaot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkuuu PHK. AT®: ctpoenue u
GbyHKIHN

3.5

Huronorusi — Hayka o kietke. Kinetounas teopusi. MeTobl U3yUueHus: KIETOK

3.6

Knerka kak nenoctHast sxuBas cuctema. OOIIMEe NPU3HAKU KIETOK: 3aMKHYTas
HapykHast MeMOpaHna, Mosiekyibl JIHK kak renetnueckuii annapar, cuctema CHHTE3a
Oenka

3.7

Tumel KneTok: sykapuoTHUYecKas M Npokapuotuueckas. OCOOEHHOCTH CTPOEHHUs
npoKapuoTHdeckoi  kimeTku.  Kierounast  crenka — Oakrtepuit.  CrtpoenHme
9YKapUOTUYECKOH Ki1eTKH. OCHOBHBIE OTIIMYMS PACTUTEIBHOM, 5)KUBOTHOM U I'pUOHOM
KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsI CTEHKA, MIMKOKAJIMKC, UX (YHKIHH.
[InazmaTuueckas MmeMOpaHa, e€ cBoiicTBa U pyHkIMH. [{luTonnazma u e€ opraHouabl.
OnHomMeMOpaHHBIE OpraHOM bl KIETKU: 3HoIUIa3Martudeckas cetsb (JOI1C), anmapar
lonbmxu, nu3zocomsl. I[lodyaBTOHOMHBIE OpraHOMJIbI KIJIETKU: MHUTOXOHJIPHH,
wiactTuapl.  [IpoucxoxkaeHne MHUTOXOHIpUH M IUlacTHA. Buasl  mmactuf.
HememOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTpP, PECHHYKH,
KryTUKH. OyHKIIMM OPraHOMI0B KJIETKU. BritoueHus

3.9

SAnpo — perynaropublii neHTp kieTku. CTpoeHue siapa: siaepHas 000i04YKa,
KapuoIuia3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BELIECTB B KIIETKE

)KI/ISHGI[GHTCHLHOCTB KIICTKH

4.1

O6men BewiecTB, WM MeTabonu3M. AccuMWIAlnMs (TJIACTHYECKUM OoOMeH) u

TUCCUMMIIALUS (PHEPreTHUecKui OOMEH) — JB€ CTOPOHBI €AMHOro Ipolecca
MmeTtabonu3ma. Tunbsl oOMeHa BEIIEeCTB: aBTOTPO(PHBIA U reTepoTpodHbId. Poib

(epMeHTOB B 0OMEHE BEIIECTB M MTPEBPAILIEHUN SHEPTHH B KIETKE

4.2

®dotocunrte3. CBeroBas u TemHOBas ¢as3pl GoTocuHTe3a. Peakumu (orocuHTesa.
DddexTuBHOCTh (PoTOCHHTE3a. 3HAueHHE (POTOCHHTE3a M KU3HU Ha 3eMmIie.
Brmusaue ycmoBuit  cpensl Ha  (OTOCHHTE3 H  CIIOCOOBI  TOBBIMICHUS €TI0
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHU.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIHe OaKTepHUN. 3HAYCHHE XEMOCUHTE3a ISl KU3HU
Ha 3emJiie

43

OHepreTuyecknii oOMeH B KieTke. PaciierieHne BeIIeCTB, BBIJACICHHE U
AKKyMYJINPOBaHHE YHEPTHH B KJIETKE. JTallbl JHEPreTUYecKoro oomMena. I nukonus.
bpoxxenne u ero Buubpl. KucioponHoe OKHMCIEHHME, WIM KIETOYHOE JbIXaHHUE.

D PeKkTUBHOCTD IHEPTETUUECKOTO 0OMEHA

44

Peakuuu marpuuyHoro cunresa. I'enernueckas uHpopmanus u JIHK. Peanuzanms
TEHETUYECKONM HHpOpManuMu B KIETKe. [ €HeTHMUeCKHMil KOJI M €ero CBOWCTBA.
Tpanckpumnuss — matpuunblii cuHte3 PHK. Tpancmsums — OuocunTe3 Oenka.
KoaupoBanue amunokuciot. Poiabs pubocom B OnocuHTese Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcropusi otkpeitus BupycoB (.U.
WBanoBckuii). OcCOOEHHOCTH  CTPOGHHUS M JKU3HEAEATEIBHOCTH  BHPYCOB.
bakrepuodaru. bone3nn pacTeHni, )KUBOTHBIX M YEIIOBEKA, BBI3HIBAEMBIE BUPYCAMH.
Bupyc ummynonedpunura yenoseka (BUY) — Bozoyaurens CIIM/a. [Ipodunaktika
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHIA

Pa3zmHOXEeHME M MHANMBHIYaJIbHOE PA3BUTHUE OPraHU3MOB

5.1

Krerounslif nuki, uim skM3HEeHHbIN UK KieTku. MuTepdasza u muros. [porneccsl,
npotekaromue B uHTepdasze. Perumkanus — peakius matpuyHoro cuntesa JIHK.
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CtpoeHue XpoMOCOM. XPOMOCOMHBIH HaO0Op — KapuoTum. JWIIOugHBIA WU
TalIoOuAHbI  XpOMOCOMHBIE HaOOphl. Xpomaruisl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHS U UHIUBULYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenune kinerkn — muto3. Ctaauu murtosza. [Ipouecchl, npoucxoasiue Ha pa3HbIX
CTaausX MUTO3a. BHOJIIOrM4ecKuii CMBICII MUTO3a

52

@opMBbI pa3MHOKEHHsSI OpraHH3MOB: Oecronoe | TMoyioBoe. Buapl Oecronoro
pPa3MHOXKEHUS: JIeJICHMEe HaJBOE, TIOYKOBaHME OJHO- ¥ MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VIcKyccTBEeHHOE KIOHMpPOBaHHE
OpPraHU3MOB, €r0 3HaYCHHE IS CETIEKIIUU

53

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHS OT OECIOIOTO.
Meiio3. Ctaguu meio3sa. [Tporieccel, mpoucxoasiiye Ha cTaausax Meito3a. [loBenenue
xpomocoMm B Mero3e. Kpoccunrosep. buosornueckuii CMbIC M 3HAaUCHHE MEi03a

54

l'ametorenes — mporecc oOpa3oBaHMsI MOJIOBBIX KJIETOK y KUBOTHBIX. [lomoBbIe
JKEJIE3bl: CCMCHHUKHU U ANYHUKU. O6pa3OBaHI/Ie W Pa3BUTHUC ITOJOBBIX KJICTOK — raMeT
(cmepmaTo30u, SIMIEKIIeTKA) — cliepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOCHHUS
SHUIEKIETOK B ciepMaTo30ua0B. OmiogoTBoperne. [laprenoreHes

5.5

NuauBuyanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHATILHOE Pa3BUTHE (AMOPHOTEHE3).
Otansl SMOPHUOHAIBHOTO Pa3BUTUS Yy IMO3BOHOUYHBIX KHBOTHBIX: JApOOJIEHUE,
TacTpyJISIus, OpraHOTeHe3. [TocTaMOpHroHaTBHOE pa3BHTHE. Turst
NOCTAIMOPHUOHATIBHOTO Pa3BUTHS: IPSIMOE, HenpsiMoe (JINYMHOYHOE). BiansHue cpes
Ha pa3BUTHE OPTaHU3MOB; PAKTOPHI, CTOCOOHBIC BHI3BIBATH BPOKIEHHBIC YPOJICTBA.
Poct u pa3Butue pacrenuil. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH,
CTaJIu¥ Pa3BUTHUS

HaCHeHCTBeHHOCTB U UBMCHYHBOCTb OpraHU3MOB

6.1

[Ipenmer u 3agaum reHeTuku. McTopus pa3BuTusl reHEeTUKU. Bkiiag poccuiickux u
3apyOeXHBIX ~ Y4EHBIX B pa3BUTHE  TCHETHKH.  METOAbl  TCHETHUKH
(ruOpUAOIOTUUECKHIHA, [IUTOTCHETHYCCKUH, MOJICKYJISIPHO-TEHETHUCCKUH ).
OcHOBHBIE TEHETHUYECKHE TMOHATHUS. | eHeTWdecKass CHMBOJIMKA, UCTOJb3yemas B
CXeMax CKpeIIMBaHUI

6.2

3aKOHOMEPHOCTU HACJIEOBAaHUs TMPU3HAKOB, YCTaHOBIeHHble [. Menaenem.
MoHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH eJUHOOOpa3us THOPHIOB TEPBOTO
nokosieHus. [IpaBuiio JOMUHMpPOBaHUA. 3aKOH pACILEIJICHUs] TPU3HAKOB. [ unoresa
qucTOTHI rameT. [loJHOE U HEeTIOTHOE TOMUHUPOBAHUE.

JurubpugHoe ckpeuiBaHue. 3aKOH HE3aBUCHMOTO HAcleOBAHUS TPU3HAKOB.
[{uToreHeTNYEeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHHS. AHAIU3UPYIOIIEe

cKpeluBanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEIIMBAHMS [Tl ONIPEICIICHUS
reHoTUna ocoou

6.3

CueruleHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cremnjeHHOMY
HacJIeJOBaHHIO TeHOB. HapylieHue cremnienus reHoB B pe3yJibTaTeé KPOCCUHIOBEPA.
XpOMOCOMHas TEOpUs HACJIECTBEHHOCTH. | eHeTHUeCKHue KapThl.

I'enetnka mnosa. XpPOMOCOMHOE ONpEAeiIeHUuE ToJla. AYTOCOMBI W TIOJIOBBIE
XPOMOCOMBI. I'omorameTHele © reTeporaMCeTHbBIC OpPraHU3MBI. HaCJIe,ZLOBaHI/Ie
IIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

6.4

N3menunBoCcTh. BBl N3MEHYNBOCTH: HEHACJICACTBEHHAA M HacleacTBeHHas. Poib
cpeapl B HEHACHEJACTBEHHONW M3MEHYMBOCTH. XapaKTEPUCTHUKA MOAU(DUKAMOHHON
M3MEHUYMBOCTH. BapuallMOHHBIA ps U BapualmoHHas KpuBas. Hopma peaxuuu
npu3Haka. KoaudecTBEeHHbIE M KauyeCTBEHHBIE MPHU3HAKM W HUX HOpPMA PEAKIIMH.
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennas, wiM  TIe€HOTHIIMYECKAs, W3MEHYMBOCTL. KoMOMHATHBHAA
W3MEHUYMBOCTh. Mei03 W TIOJIOBOM Mporecc — OCHOBa KOMOWHATHBHOM
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M3MEHUYMBOCTH. MyTanmoHHasi u3MeHUYMBOCTh. Kimaccudukamnuss MyTanuii: TeHHbIS
XpOMOCOMHBIE, TeHOMHBIe. YacToTa M MpUYUHBI MyTaluii. MyTareHHble (aKTOpHI.
3aK0H TOMOJIOTHYECKHUX PSJIOB B HacneAcTBeHHOM n3MeHunBoctu H.M. Basuiosa

6.6

I'enetuka yenoseka. Kapuotun venoBeka. OCHOBHbIE METO/Ibl T€HETUKHU YEJIOBEKA:
TreHeaIOTHYECKUH, OJIU3HELOBBIH, IIUTOTCHETUYCCKUH, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpeieeHue Te€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI1P-ananmm3a. HacieacTBeHHBbIC 3a00JI€BaHMS YeJIOBEKa: TCHHBIC 00JIe3HU, O0JIC3HU
C  HACJEACTBEHHON  MPeapacrnoiiOKEHHOCTHIO, XPOMOCOMHBIE 0OJIC3HH.
ComaTnueckrne U TeHepaTHUBHbIC MyTamuu. [IpuHIUIBI 370poBOro o0pa3a >KU3HH,
JTUArHOCTUKH, TPOQWIAKTHKA W JICYCHHS TEHETHYeCKuX OosiesHed. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBaHHE. 3HAUYEHHE  MEIUIMHCKOW TE€HETUKH B
MPEIOTBPAICHUH U JICUCHUN TeHETHYCCKUX 3a00JIeBaHUI YeloBEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa M MpoLecc. 3apoKIeHUE CEeNeKIUN U JOMECTUKALMs. YUeHue
H./. BaBuiioBa 0 ieHTpax MPOUCXOKICHHS U MHOT000pa3us KyJIbTypPHBIX PACTCHHIA.
LleHTpBI MPOUCXOKAEHUS JOMAIITHUX KUBOTHBIX. COPT, MOpoJIa, ITaMM

7.2

CoBpeMeHHbIE METOJbl CelleKUMU. MaccoBbli M HMHIUBUAYalbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHMH U >KUBOTHBIX. OIlleHKa »3Kcrepbepa. biamszkopoacTBeHHOE
CKpeluBaHue — HHOpuAMHI. Yucras nuHus. CKpeluBaHME YUCTBIX JIMHUIL.
I'erepo3uc, wnu rubpuanas cuwia. HepoJacTBeHHOE CKpeUIMBaHWE — ayTOPUIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. VIcKyCCTBEHHBIH MyTareHes3 U MojlyueHue
IIOJIMITJIONI0B. I[OCTI/DKGHI/ISI CCIICKIINN paCTeHI/Iﬁ, KUBOTHBIX U MUKPOOPIraHUu3MOB

7.3

brorexHosorus Kak oTpaciib NpOU3BOACTBA. | '€HHAsI MH)KEHepHs. DTalnbl CO3JaHus
pexombunantHo JIHK u TpaHcrennslx opranu3moB. KiieTodHas WHkeHepus.
Kiterounsle KyJIbTypbl. MUKPOKJIOHAIIBHOE pa3MHOKEHHE pacTeHuil. KiioHnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OJKOJIOIMYECKHE U
stuueckue npoduemsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI

MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU

OBPA3OBATEJBHOM ITPOT'PAMMBI

11 KJIACC

Kon

MPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHsI OCHOBHOM
0o0pa3oBaTeJLHON MPOrpaMMbl CPeHEro 001ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHWA O MECTE€ W POJIU OHOJOTHH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPAa W HAYYHOTO MHPOBO33PCHHS; O
BKJIQJIE POCCHUHCKUX H 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHUE
Owosnorny; (QYHKIHOHATBHOH TPAMOTHOCTH YEJIOBEKa IS PEHICHUS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh CoiepKaHUE OMOJIOTMYECKUX TEPMUHOB U IMOHSATHI:
BUJ, MOMYJSIMSA, FeHO(MOH[, 3BOJIONMS, JIBUXKYIIHE CUIbI ((PaKTOpbl)
SBOJIIOLIMM,  TPUCIIOCOOJIEHHOCTh  OpPraHM3MOB,  BHJ000pa3oBaHueE,
9KOJIOTHYECKUE (DAKTOpBI, HKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
penyleHThl, LENU TMUTAaHMs, SKOJOTHYECKas Nupamuia, OMOTreOleHO3,
ouochepa

YMenue u3naratb OMOJIOTHYECKHE TCOpUUn (3BOJ'IIOI_II/IOHH8.}I TCOpHUA 4.
ﬂapBI/IHa, CUHTCTHUYCCKAsA TCOpUA 3BOJ'IIOIII/II/I), 3aKOHBI U 3aKOHOMCPHOCTHU
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(3apogpimieBoro  cxonctBa K.M.  bopa, depemoBaHusi  TJIaBHBIX
HanpaBneHuit u myteit sBomonu A.H. CeBepiioBa, ydenus o 6uochepe
B.1. Bepnanckoro), onpeaensTb rpaHUIbl UX TPUMEHUMOCTH K YKHUBBIM
cucTteMam

4 BBIIBMOKCHUC TUIIOTE3bI; BBIABIICHUC 3aBUCUMOCTU MCKAY UCCIICAYCMbIMU

YMeHnue BrIajeTb METOJAMU HAy4YHOTO T[IO3HAHHWA B  OHOJIOTHUHU
(HaOMrOJICHWEe W ONKCAHHWE >KUBBIX CHUCTEM, IPOIECCOB U SIBJIICHMIA,
opraHu3amss H  TPOBEJICHHE  OHOJOTHYECKOrO0  DKCIICPUMEHTA,

BEJIMUYMHAMU, OOBSCHEHUE MOJNYUYEHHBIX PE3yJIbTATOB, MCIOJIb30BAHHBIX
HAay4HBIX TOHSATHH, TEOpPUUW M 3aKOHOB, YMEHHE JI€JlaTh BBIBOJbBI Ha
OCHOBaHUU TMOJTYUYEHHBIX PE3yIbTaTOB)

YMeHue BBIICISITh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTHYECKHX
00BEKTOB: BUJIOB, MOMYJISLHMA, IPOIYLIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOIeHO30B M IKOCHUCTEM; OCOOCHHOCTH MPOIECCOB HACIIEICTBEHHOM
W3MEHYHBOCTH, €CTECTBEHHOT'O otbopa, BH1000pa30BaHMsI,
MPHUCTIOCOOTICHHOCTH OPTraHU3MOB, JCHCTBHSI YKOJIOTHUECKUX (DAKTOPOB Ha
OpraHM3MBbl, MEpeHOca BEUIECTB W IOTOKAa SHEPruUu B HSKOCUCTEMAX,
AHTPOIIOTEHHBIX HM3MEHEHUW B OKOCUCTEMAaX CBOEH MECTHOCTH,
KPYroBOpOTa BEIICCTB M OMOTC€OXMMHUYSCKUX IIUKIIOB B Onochepe

6 CBOETO 3JI0POBbSl M 3/I0POBBSI OKPYKAIOIIUX JIFOACH, COOMIOIEHUS] HOPM

YmMmenue MMPUMCHATDb IIOJIYYCHHBIC 3HaHUA JIA 00BACHEHUS
OMOJIOTMYECKHUX mponeccoB u SIBJICHI/If/'I, IJIe MIPUHATHA HTPAKTHUCCKUX
pemeHHﬁ B HOBCCHHGBHOﬁ JKHN3HHU B LCIIAX obOecreyeHnss OE30MaCHOCTH

TPaMOTHOTO TIOBEJICHHS B OKPY)KAIOIIEH MPUPOIHON Cpeie; MOHUMaHHe
HEOOXOIMMOCTH HCIOJIB30BAHUS JTOCTH)KEHUH COBPEMEHHOH OHOIIOTHH
JUTSL PallMOHAIBHOTO TTPUPOJIOTIONIE30BAHUS

YMeHue pemath 3JE€MEHTapHble OHOJIOrMYecKHe 3aJayd, COCTABIATh
CXEMBI [IEpEHOCA BELIECTB U SHEPTUHU B IKOcUCTEMax (L€ MUTAaHUs)

YMeHue BBIMOHATH Ja00paTOpHBIC U MPAKTHIECKHE PabOThI, COOTIOIATh
npaBuja mpu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYT0BaHHEM

9 pa3nuuHbiX ucTouHUKOB (CMMU, HayuHO-OMyJsipHBIE MaTepuabl);

YMeHne KpPUTHYECKH OLIEHHBATh M HWHTEPIPETHPOBATH HH(MOPMALIUIO
OMOJIOTMUECKOTO COJIepKaHUsl, BKIIOYAIOTYIO IICEBJIOHAYYHbIC 3HAHUS U3

paccMaTpuBaTh TII00ATBHBIC YKOJIOTHYECKHE MPOOIEMBl COBPEMEHHOCTH,
dbopMUpOBATH O OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIUIO

10 000011251 OMOJIOTMYECKYI0 MHPOPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB,

YMeHue co3gaBarhb COOCTBEHHBIE NMUCHMEHHBIC H YCTHBIC COO6H.[€HI/I$I,

I'PaMOTHO MCIIOJb30BATH MOHATUUHBIN ariIapar OHoJIOrun

ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

11 KJIACC

Kon

IIpoBepsiemMblii 3J1€eMEHT cO/iep:KaAHUSA

DBOIIOMOHHASA ONOJIOTUSI

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BOTIONMHU. [1aneoHTOIOrHUECKHUE: TOCIIeA0BATENLHOCTh MOSBICHUS
BUIOB B MaJIEOHTOJIOTUYECKOU JIETOIIUCH, IIEPEXOTHBIE (bopMbI.
buoreorpaguueckue: cxoacTBo u pasnuuue payH u Gaop MaTepukoB U OCTPOBOB.
OMOpHOJIOrMYECKHEe: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HbBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTUYHBIC, aHAJIOT'MYHBbIC,
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pYJIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX IyTel y Bcex
OpraHu3MOB

1.2

OpomonmonHasd Teopus Y. Jlapsuna. IIpennocbulku BOZHUKHOBEHHS JapBUHU3MA.
JIBroKyIlue Cuiibl 3BONIOLMK BUJIOB 1O [lapBuHY (M30BITOUYHOE pa3MHOXKEHHE IPU
OTPaHUYEHHOCTH  PECypCcOB, HeOoNpeaei€HHas HM3MEHYMBOCTh, Ooppba 3a
CyIIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunternyeckas Teopust odBomonu  (CTD) u  ocHOBHblE €€  IOJIOKEHUS.
Muxkpoaomtonus. [lonynsanus kak eIMHUIA BUA U BOJIOLUN

1.4

JBmwxymue cuitbl ((hakToOphl) SBOJIOUH BUIOB B MPHPOJIE. MyTallMOHHBIA MPOIIECC
U KOMOMHATMBHasg WM3MEHYMBOCThb. llomynsiyoHHBIE BOJIHBI M Jpeid TeHOB.
Wzomsiiust 1 murpanus. EcTecTBEHHBINH 0TOOp — HANIPABJISIOMINN (DaKTOP IBOJIFOIIHH.
®opMBbI ecTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB  Kak  pe3yjapTaT dBoiitouuu. [Ipumepsr
IpUcnoco0IeHni y opranu3MoB. ApoMop(o3bl U HAHOAANTALINY.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (POpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe

1.5

MaxposBoIOIHSL. @opMBl  3BOJIIOLIUU: ¢unernyeckas, JMBEpreHTHas,
KOHBEpreHTHas, mapamienbHas. HeoOpaTuMocTs 3BOTIOLNN

Bo3HukHOBEHNE M pa3BUTHE KU3HU HA 3eMJIe

2.1

JloHayuHbIE TpENCTaBIEHHUS O 3apOXKIEHUM KU3HU. HayuHbple rumnoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: aOMOreHe3 W MaHcHepMusa. XHUMHUYEcKas
IBOJIIOLMA.  OKCIEPUMEHTAIBHOE TMOATBEPKICHUE XMMHYECKOM  HBOJIIOLIUU.
Havanbhble sTansl Ouosnormueckoi sBomouuu. I'mmoresa PHK-mupa. Ilepsbie
KJIETKH U UX 3BOJIIOLMS. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

22

PazButne xu3Hu Ha 3emsie mo spaM W nepuonaM. Karapxeil. Apxelckas u
npotepo3oiickast dpbl. [laneosoiickas spa u €€ TmepuoAbl: KEMOPHUICKHUH,
OPJIOBUKCKUM,  CUIypPUHCKHH, JIEBOHCKHI, KaMEHHOYTOJIbHBIM, TMEPMCKHII.
Me3o30iickast apa 1 €€ epruoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickast pa u €€ nepuopl: NajeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBBIM.
XapakTepucTuka KJIMMara W TEOoJOrMYecKUX ImporeccoB. (OCHOBHBbIE ATalbl
HBOJIIOIIMM PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
’KUBOTHBIX. [losiBIIeHHE, pacIBET U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB

23

Cucrema OpraHnu4cCKoro MuUpa Kak OTpPaKCHUC 9BOJIFOIIHH. OcCHOBHEIE
CUCTEMATUYCCKHE I'PYIIIIBI OPraHnu3MOB

24

OBOJIOLIMS YelOBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3Buthe mnpeacTaBieHUR O
IIPOMCXOXJACHUN 4YesloBeKa. MeTonapl u3yueHus aHTponoreHesa. C(CxonactBa u
pa3nnuyus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeJIOBEKa.
JBwxymue cuibl ((pakropbl) aHTpororeHe3a. HacnencTBeHHass M3MEHYMBOCTh H
ecTecTBeHHbII 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE OPYIUi Tpy/a,
MBIIJIEHHUE, PEUb

2.5

OCHOBHBIE CTaZWM W BETBH DBOJIIOLMM 4YEJIOBEKA: ABCTPAJIONUTEKH, YernoBeK
yMeIblid, YernoBek npsaMoXoasiunii, YeaoBek HeaHAepTaIbCKUil, UeI0BEK pa3yMHBIN.
Haxonku ~ HMCKONaeMmbIX  OCTAaHKOB,  BpeMs  CYyIIECTBOBaHHUSA,  00JacTh
pacripocTpaHeHHs, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pAChl: €BpoleouaHas (eBpasuiickas),
HErpo-aBCTpajionHas (3KBaTOpHAIbHAS), MOHIOJIOMIHAS (A3UAaTCKO-aMEpUKAHCKas).
YepThl NpUCHOCOOIEHHOCTU IMPEICTABUTENIEH YEIOBEYECKUX pac K YCIOBUSIM
cyuiectBoBaHus. EqMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpFaHI/IBMBI " OKpYyKaromiasa Ccpcaa
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3.1

OKkojorusi Kak Hayka. 3aJayd M pasjeibl SKOJOrMH. MeToJbl 3KOJOTHYEeCKHX
UCCIIEIOBaHUM. DKoNormueckoe MupoBoz3peHue. Cpeapl 0OMTaHUS OPraHU3MOB:
BOJ[HAsI, HA3EMHO-BO3IyIIIHAS, TOYBEHHAsI, BHYTPUOPTaHW3MEHHAs

32

Okonornyeckne  Qaxktoppl.  Kiaccupukamust — SKOJOTHUECKUX  (PaKTOPOB:
abmoTnyeckne, OHOTHYECKHE M aHTPONOTeHHble. JleficTBME HKOJOrMYECKHX
(akTOpPOB HA OPraHU3MBbI

33

AbGuoTtnueckue (PaKTopbl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust  OpraHu3MoB K  JeHCTBUIO  abuOTHYeCcKHX  (aKTOpPOB.
buonoruueckne puTMbl

3.4

buotnyeckue QaxkTopsl. Buapl OHOTHUECKHMX B3aUMOJCHCTBUI: KOHKYpPEHIIMSA,
XUIIHAYECTBO, Mapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBAPTUPAHTCTBO),  AMEHCAJIU3M,  HEUTPaIU3M. 3HayeHne  OMOTHYECKHX
B3aMMOJICHCTBUI [l CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKHU Nomyssiiui. OCHOBHBIE TOKa3aTeNy MOMYJISLIUU:
YUCJIEHHOCTb, IUJIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT, MHIPALUSI.
JluHamuKa 4uCICHHOCTH MOMYJIALUN U €€ PeryIIsIius

COO6H.I€CTB& H 5KOJIOIT'MYCCKHUE CUCTEMBI

4.1

Coo0miecTBO  OpraHu3MoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBs3u B
OuoleHo3e

4.2

DKoJoru4eckre cucTeMsl (3kocucteMsl). [ToHsITHE 00 SKOCHCTEMEe M OMOTEOIICHO3E.
OyHKIIMOHANBbHBIE  KOMIIOHEHTHl ~ 9KOCHUCTEMBI:  MPOJYIEHTHI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BeIecTB U MOTOK dHEPTHH B dKOCUCTeMe. Tpodudeckre
(nmuieBbie) YpOBHU SKOcUCTeMbl. [IuieBbie nenu u cetd. OCHOBHBIE MOKa3aTeNnu
HKOCUCTEMBI: OHOMacca, NPOAYKLIMs. OKOJIOTMYECKHE MUPaMHIbl: NPOAYKIHH,
YHCIEHHOCTH, Onomacchl. CBOMCTBA IKOCHCTEM: YCTOHYMBOCTH, CaMOpPETYJIALUS,
pa3Butue. Cykueccus

43

ITpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMAa XBOWHOIO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOT€HHbIE AKOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpOoskocucTeMBl.
buonoruueckoe u X034HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpa3ue  kak ¢aktop ycroiumBoctH  3KocucteM.  CoxpaHeHHe
OMO0JIOrMYecKOro pazHooOpasus Ha 3emiie

44

Yuenue B.U. Bepuanckoro o 6uochepe. ['panuiipl, coctaB u CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak TII100ATbHOM
9KOCHCTEeMBI. JlMHaAMUYecKoe paBHOBecME U oOpaTHas CBs3b B Owuocdepe.
KpyroBopoTh! BemecTB 1 OMOr€0OXUMHUECKUE IIUKIIbI DJIEMEHTOB (yIepo/ia, a30Ta).
3oHanbHOCTE OMocdepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenosedecTBo B Omochepe 3emiin. AHTPOIOTCHHBIE W3MEHEHUs B Ouocdepe.
['moGanbHBIE IKOJIOTHUECKUE TPOOIIEMBI.

OcHOBa palMOHAILHOTO YIIPaBJIEHUS IPUPOIHBIMU PECYPCAMU U MX UCITOJIb30BAHHUE.
JocTikeHusi OMOJIOTHH U OXpaHa MPHPOIBI

19



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Tema 1. buosorust kKak Hayka

buonorus kax Hayka. CBsi3b OMOJOTMM C OOIECTBEHHBIMU, TEXHUYECKHUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (Guiocodueil, 3THKOW, 3CTeTUKOH u mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHNUN COBPEMEHHOM Hay4yHOI KapTUHbI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTop1 TTO3HAHUS JKUBOW MPUPOBI (HAOIIOEHHE, SKCIIEPUMEHT, ONKUCAaHUE, U3MEPEHUE,
KJIacCU(pUKalusi, MOJCIUPOBAHHE, CTaTUCTUYECKass 00pabOTKa TaHHBIX).

Hemoncmpavyuu:

Ilopmpemur: Y. Japsun, I'. Mennens, H.K. Konbros, /. Yorcon u ®@. Kpuk.
Tabauyst u cxemwl: «MeTOABI TO3HAHUS KUBON MPUPOJIBD».

Jlabopamopnuie u npakmuueckue padomul:

[Tpaktuueckas pabora Ne 1. «Vcmonp3oBaHME pPa3IMYHBIX METOAOB TNpPU H3YyUYECHUU
OHOJIOrM4YEeCKUX O0BEKTOBY.

Tema 2. ’)KuBble cUCTeMBbI H MX OPTraHU3AIUA

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouoyioruu. OTINYHe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OwocucteM W UX pa3HOOOpa3ue. YPOBHM OpraHu3aluud OHOCHCTEM:
MOJIEKYJIAPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OPraHU3MEHHBIM,  MNOMYJIALMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIH.

Hemoncmpavyuu:

Tabauywl u cxemot: «OCHOBHBIC TIPU3HAKH KU3HW», « Y POBHU OpTaHU3AIMH KUBOU

IPUPOIBD.
Obopyoosanue: moaens monekyisl JJHK.
Tema 3. Xumuveckuii COCTaB M CTPOCHUE KICTKH

XUMUYECKHUI COCTaB KJIETKU. XMMHUECKHE JJIEMEHThI: MAKPO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona u MmunepasibHbI€ BelleCcTBa.

OyHKLMU BOJIBI U MUHEPAIbHBIX BelecTB B KieTke. [logaepikanue ocMoTryeckoro OanaHca.

Benku. CoctaB u cTpoenue 0enkoB. AMHUHOKHCIOTHI — MOHOMEPHI OenikoB. HezameHnumble u
3aMEHUMbIC aMUHOKHCIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHH CTPYKTYPhI O€TTKOBOH MOJICKYJIbI

(mepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTYpPa). XUMUYECKUE CBOMCTBA OCIIKOB.
buonornueckue GyHKIIMN OSITKOB.

@depMeHThl — OuoNormueckue katanuzatopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA IICHTD,
cyocrpatHas  crneuuduuHocth.  Kodepmentsl. Buramuabel.  Otauuus  ¢GepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOPOB.

VYrieBonbl: MOHOCaxapuabl (TJIOK03a, prd03a U J1e30KCuprbd03a), Jucaxapuibl (caxaposa,
JaKTO3a) W TMOJIMCaxapuibl (Kpaxmals, TJIHKOTeH, MeJUIoio3a). buomorndyeckue QyHKIUU
YTJIEBOIOB.

Jlumuael:  Tpurnuuepuabl, ¢ochomununel, crepounsl. [mapodmibHO-THIAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkimu aunuaoB. CpaBHEHUE YTIEBOJOB, OEIKOB U JIMMUIOB Kak
HMCTOYHHUKOB YHEPTUHU.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykieotnapsl — MOHOMEpHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne um ¢ynkumu PHK. Buner PHK. AT®: crtpoenue u
GyHKITUY.

[MuTonorus — Hayka o kinerke. KilerouHast Teopusi — mpuMep B3aUMOICHCTBHS UACH U (PaKTOB
B HAyYHOM IMO3HAHUU. METO/Ibl U3yUeHUs KIETKH.

Knerka kak menoctHast kuBasi cuctema. OOme nNpu3HaKy KJIETOK: 3aMKHYTasi HapyKHas
MeMmOpaHa, mosiekyisl JIHK kak renerudeckuii anmapar, cucTemMa CHUHTe3a Oelka.

Tumbl KJIETOK: DJyKapuOTHYeCKass H IpokapuoThueckas. OcoOEHHOCTH CTpPOEHUS
MpOKapHOTHYECKON KiIeTKU. KieTounas ctenka 6akrepuii. CTpoeHHE dyKapHOTHYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTeHKAa, TJIMKOKAIHMKC, WX
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¢bynkuuu.  Ilnasmatnueckas wMemOpana, e€ cBoiictBa u  GyHKiuu. [luTomnasma u eé
opranoussl. OgHomemOpanHble opraHouzsl kietku: JIIC, ammapar [oJbaXKH, JHM30COMBI.

[TonmyaBTOHOMHBIE ~ OpPraHOMIBl  KJIETKH: MHUTOXOHAPHM, IutacTuabl.  IIpoucxoxaeHnue
MUTOXOHJIpUH U Tutactui. Bunel mnactun. HemeMOpaHHBIE OpraHOMIIBI KIETKUA: PUOOCOMBI,

KJIETOYHBIN LIEHTP, LIEHTPUOIIH, PECHUYKH, KT'yTHUKU. OYHKIIMH OPraHOUI0B KIIeTKH. Britodenus.

Snpo — perynaropHsiid HeHTp KiIeTku. CTpoeHue sapa: saepHas 000J04Ka, Kaproriazma,

XPOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIeCTB B KJIETKE.

Hemoncmpayuu:

llopmpemuwi: A. Jlesenryk, P. I'yx, T. IllBann, M. Illnelinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammol: «PacnpeneneHne XUMHUYECKHX SJIEMEHTOB B HEXKHUBOW MPUPOJIEN,
«Pacnpenenenue XUMHUYECKUX JIEMEHTOB B )KHBOU MPUPOJIE.

Tabnuyer  u  cxemor:  «llepuognueckas TabMMIA  XUMHUYECKUX AJIEMEHTOBY,
«CTtpoeHne MoyeKkynbl BoAbD»y, «buocuHTe3 Oenka», «CTpoeHHE MOIEKYJbl Oenkay,
«Ctpoenue dhepmenta», «Hyknennossie kuciotel. JITHK», «Ctpoenue monekynst ATDy,

«CTpoeHue dyKapuOTHYeCKOW KIeTKn», «CTpoeHune IKHUBOTHOM KieTkn», «CTpoeHue
pacTUTENbHOU KiIeTKW», «CTpOeHHE MPOKAPHUOTHUYECKON KIeTKW», «CTpoeHHEe siipa KIETKH»,
«YTneBoapl», «JIumuan.

ObopyoosaHnue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHWE JUIsl TIPOBEICHUS HAOIIOICHUN,
WU3MEPEHHH, DKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIBHBIX, KUBOTHBIX U OaKTepPHAIbHBIX
KJIETOK.

Jlabopamopnuvie u npakmuueckue padomul:

Jlaboparopnast pa6ora Ne 1. «l3ydyeHue KaTaauTHYECKON aKTUBHOCTH (epMEHTOB (Ha
MpUMEPE aMIJIA3bI I KaTanasbl).

Jlabopartopnast pabota Ne 2. «M3ydeHne CTpOCHUS KIETOK PACTEHUH, d)KUBOTHBIX M OAKTEPHil
0] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMHCAHUEY.

Tema 4. ’KuzneaesiTeJIbHOCTb KJI€TKH

O6men BemiecTB, WIM MeTa0OMM3M. AccUMWIAIMS  (TUlacTU4Yeckuii  oOMeH) U
JUCCUMUIIALUS (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €MHOr0 IMpolecca Mmetadonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboInu3Ma.

Tumnber obMeHa BemecTB: aBTOTpOoQHBIM U rereporpodHsbil. Pons pepmenToB B 0OMeHE
BEIIECTB U MIPEBPALECHUH SHEPTUHU B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm ¢oTocunTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a /I KU3HU Ha 3emiie. BrnusiHue ycnoBwii
cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIIEHUST €Tr0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX
PacCTCHUIA.

XeMmocuHTe3. XEMOCHHTE3UpYIoIIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS JKU3HU Ha
3emie.

DHepreTU4yeckuii OoOMEH B  KJIETKe. PaciieruieHne  BEIIecTB, BBIACICHHE |
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTalbl YJHEpreTuueckoro ooMeHna. I mukonus. bpoxxenue u
ero Buabl. KucmopogHoe okucieHue, wWiIM KiIeToyHoe JAbixaHue. OKuciIuTeabHOe
docdopuupoBanne. IHPEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakiun matpuunoro cunTe3a. [enermueckas wuHpopmanus u JHK. Peamuzamms
reHeTH4ecKoil mHpopMaruu B KieTke. ['eHeTHMYeCKHil KOO M ero CBOMCTBA. TpaHCKPHUIILIUS
—Mmatpuunblid cuaTe3 PHK. Tpancisnus — 6uocunTes 6enka. Dranbl Tpancisiuu. KonupoBanue
aMHHOKHUCIOT. Ponb pubocoM B OuocunTese Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Hcrtopus otkpeitus BupycoB ([I.M.
NBanoBckwii). OcOOEHHOCTH CTPOCHUS M )KHU3HEHHOTO MUK BUpYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YeJOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHonedunnra yeinopexa
(BUY) - Bo3Ooyaurens CIIMJla. OOparHas TpaHCKpUILMS, peBepTrasa MW HHTerpasa.
[IpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUIA.
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Hemoncmpayuu:
TIopmpemui: H.K. Konbuos, I.M. UBanosckuit, K.A. Tumupsizes.
Tabauysr u cxemor: «Tumbl nutanus», «Metabomuzm», «MUTOXOHIPUS», «IHEPTETHUECKUIA
oOmeny, «Xmnopomnact», «@otocunres», «Ctpoerne JJIHK», «Ctpoenne u (HyHKIIMOHHpPOBAHUE
reHa», «CunHre3 Oenkay», «l'enermueckuit kom», «Bupyce», «baktepuodarm», «CrpoeHue u
*u3HeHHbIH 1k Bupyca CI1M/]a, 6akrepuodaray, «Permmkarus JJHK.
Obopyoosanue: moaenu-anmukanuu «Y asoenue JIHK u Tpanckpurims»,
«buocunTtes 6enka», « CTpoeHue KIeTkn», Mmoaens cTpykrypsl JJHK.

Tema S. Pa3MHOKeHMe H HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Knerounsnii 1k, Wi SKA3HEHHBIH MK KieTkd. MHTepdasa m mwuros. IIpomeccsl,
npoTtekaronue B uHtepdasze. Pemnmukanus — peaknus marpuunoro cunreza JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuoTuil. JIUTUIOWIHBIN M TarIOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS M WHAMBHUIYAIbHOTO Pa3BUTHUA
OpraHu3MOB.

Henenue knetku — Muto3. Ctaguu muto3a. [Iporecchl, mpoucxoasime Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

[TporpamMmmupyemMasi THOEINb KJIETKH — aromnTo3.

DopMBI pa3MHOKEHHSI OPTaHU3MOB: OECTIONIOE U TTOJI0BOE. BUTbI 6€Conoro pa3MHOKEHUS:
NeJIeHHe HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHWE, BETeTaTUBHOE
pa3mHokeHne. IcKycCTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €T0 3HAYCHUE IS CETICKITHH.
[TomoBO€ pa3sMHOMXKEHUE, €r0 OTIIUYUS OT OECIIONIOTO.

Metio3. Cragum meriosa. [Iporeccel, mpoucxonsmue Ha cTaausx meinosza. [loBemenue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca M 3HaYEHUE MeH03a.

["ameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE *Kene3bl:
CEMEHHUKU U sSu4HUKH. OOpa3oBaHHE W PA3BUTHUE TOJOBBIX KJIETOK — rameT (CrepMaTo3oup,
AllleKJIeTKa) — crHepMaroreHe3 U ooreHe3. (OcoOEHHOCTH CTPOEHUS SIMIEKIETOK U
crepmaTto3ouaoB. Omnoaorsopenue. [laprenorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPUOHAILHOTO PA3BUTHUS y TMO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHHE, TaCTPYJISIIHS,
OpraHOTEHE3. [TocTamOpuoHanBHOE pasButue. Tumbl TOCTIMOPHOHAIIBHOTO Pa3BUTHSA:
npsiMoe, HempsiMoe (TMYMHOYHOE). BiusHHe cpenbl Ha pPa3BUTHUE OPraHU3MOB, (aKTOPHI,
CITOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOEHUE CEMEHH, CTaUU
pa3BUTHSIL.

Hemoncmpayuu:

Tabauywl u cxemwvl: «DOpMBI pa3MHOKEHUSI OPTAHU3MOBY, «J|BOITHOE OIJIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE PACTCHUID,

«Jlemenue kieTku 0akTepuin», « CTpOSHHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBDY,
«Knerounsrt mukny, «Pemmmkaunus JAHK», «Mwurtos», «Meiio3», «lIpsMmoe u Hempsmoe
pa3BuTHE», «I'aMeToreHe3 y MIEKONUTAIOIUX U YeJI0BEKa», « OCHOBHBIE CTaJUN OHTOIEHE3A).

Obopydosanue: MHUKPOCKON, MHUKporpenapaTsl «CriepMaTo30uabl MIIEKOIUTAIOIIET O,
«SlinekneTka MIIEKONUTAONIET0», «KapnoKkrnHe3 B KJIETKaX KOPEIIKa JIyKa», MAarHUTHAsI MOJEJIb-
ammuukanys «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.
Jlabopamopmuvie u npakmuueckue pabomoi:

Jlaboparopnas padota Ne 3. «Habnronenrne MuTo3a B KJIETKaX KOHYHKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENApaTaxy.

Jlaboparopnas pabdora Ne 4. «UM3yyeHHe CTpOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpENapaTax».

Tema 6. HacsieqcTBeHHOCTH M HK3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeTuku. Kcropuss pa3BuUTHUS TEHETUKH. Poib UUTOJIOTHH U
SMOPHUOJIOTUN B CTAHOBJICHUU T€HETUKH. BKIa1 poCCHUCKUX U 3apyOSKHBIX YUEHBIX B pPa3BUTHE
reHEeTUKH. MeTonbl TeHeTUKH (THOPUIOJOTHYECKUH, IUTOTCHETHUYECKUH, MOJIEKYIISIPHO-
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reHeTuyeckuit). OCHOBHbIE TeHEeTHUUYECKUE MOHATHUS. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HAcCJIeIOBaHWs  NPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MoHorHOpHUIHOE CKpeIMBaHue. 3aKOH €AMHO-00pa3us THOPHIOB TIEPBOTO TIOKoJIeHUs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacLICIUIEHUs NpU3HaKkoB. [umore3a yuctorhl ramer. llomHoe wu
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe  ckpeniBaHHe. 3aKOH  HE3aBUCUMOTO  HAcle[OBaHUSA  IPU3HAKOB.
[{uToreHEeTHUECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIONIEe CKPEIIUBAHMUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS IS ONIPeIeJICHHsI TEHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cuemJIeHHOMY
HacJe10BaHUIO reHoB. HapyiieHue clienienus reHOB B pe3yJIbTaTe KPOCCUHIOBEpa.
XpoMocoMHas Teopust HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka nona. XpoMOCOMHOE OIpEAENICHHE 10Jia. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporameTHbIe Opranu3mMel. HacnenoBanue npu3HakoB, CIICTUICHHBIX C TTOJIOM.

N3meHunBOCTh. BUbl H3MEHUMBOCTH: HEHACIIEICTBEHHAs M HACIIeICTBEHHAsl. Poiib cpenibl B
HEHACJICJICTBEHHOM HW3MEHYMBOCTH. XAapaKTePUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuanuonsslii psan 1 BapuanuonHas kpusas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakinu. CBOMCTBA MOAN(PUKAIIMOHHON W3MEHYHBOCTH.

HacnencrBennasi, Uiy reHOTUNIUYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
M3MEHYMBOCTh. Kiaccudukamuss MyTanuid: TeHHBbIE, XpPOMOCOMHBIC, T'eHOMHbIe. YacTtoTa u
MPUYHHBI MyTaluid. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIIECICTBEHHOM
n3menunsocty H.W. BaBuiosa.

BresiaepHast HacieICTBEHHOCTh M N3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TE€HETUKH YeEJIOBEKa:
TE€HEAJOTUYCCKUM, OJIM3HENOBBIM, [HMTOTCHETUYCCKUN, OHOXUMUYECKHH, MOJCKYJSIPHO-
reHetuyeckuid. COBpEMEHHOE OIpeeNeHe TEHOTHUNA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIMPOBAaHKWE, B TOM uucie ¢ mnomomisto [II[P-ananu3a. HacneactBenusie 3abosieBaHUs
YeNoBeKa: reHHbIe 00JIe3HU, OOJIE3HU C HACIIEACTBEHHOW MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6ose3an. CoMmaTtuyeckue u renepaTuBHble MyTariui. CTBOJIOBBIC KJIETKU. [IpUHIUIIBI 30POBOTO
o0Opa3a KHU3HH, AUATHOCTUKH, MPOMUIAKTUKA U JICUCHHUS TeHETU4YecKuX OoneszHel. Memuko-
TEHETUYECKOE KOHCYJIBTHPOBAHME. 3HAYCHUE MEIUIIMHCKOW TE€HETUKH B NPEIOTBPAIICHUH M
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKA.

Hemoncmpayuu:

llopmpemwr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UYersepukos, H.B.
Tumodees-Pecosckuii, H.I. BaBunos.

Tabnuyst u cxemovl: «MOHOTUOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHWs] M €ro LHUTOI€HETHYECKas OCHOBAa», «3aKOH YHCTOTBI TaMeT»,
«Jlurubpunnoe ckpemuBanuey, «LluTomoruyeckue OCHOBBI TUTHOPHIHOTO CKPEUIMBAHUSY,
«Meiios», «BzanmoneicTBrue ajiyieIbHbIX TEHOBY, «[ eHeTuuecKre KapThl paCTEHUH, S)KUBOTHBIX U
yenoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEOBaHUs, CUEIJICHHOTO C IMOJIOMY,
«KapuoTunsl uyenoBeka M KHUBOTHBIX», «Bumpl wusMeHunBoctu», «MoaudukanuoHHas
M3MEHYMBOCTHY», «HacnenoBanue pesyc- dakropa», «l'eHeTuka rpynn KpoBu», «MyTallMoHHas
U3MEHYUBOCTH.

Obopyoosanue:  MoAenM-alIUIMKaUM  «MOHOTHOpPHIHOE  CKpELIMBaHHUEY,

«Henonnoe pomuHupoBaHue», «JurubpugHoe ckpemmuBanue», «llepekpéct xpomocom»,
MUKPOCKOII 1 MUKpoIipenapaTt «J{po3odunay (Hopma, myTanuu (OpMbI KPbLUTEEB H OKPACKH TENa),
repbapuii «I"0pox TOCEBHOM.

Jlabopamopnuie u npakmuueckue padomul:

Jlabopatopnast pa6ora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUAHOTO H
TUTUOPHUIHOTO CKPEIUBAHUS Y JPO030(HIIBl HAa TOTOBBIX MUKPOIIpENapaTax.

JlaGopaTopHas pabora Ne 6. «M3ydyeHne MOAM(PUKAIMMOHHONW H3MEHYHBOCTH,
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MOCTPOEHNE BaPUALIMOHHOTO PsiJIa U BAPUALIMOHHON KPUBOW».

Jlabopatopnast pabota Ne 7. «AHanmu3 MyTanuii y Ipo30Quibl Ha TOTOBBIX
MUKpOTpenaparax».

[Tpaktudeckas padota Ne 2. «CocTaBieHHE U aHAIN3 POJIOCIOBHBIX YEJIOBEKaY.
Tema 7. Cesiekniusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M Ipolecc. 3apoKIeHue CeNeKINN U qoMecTukanus. Yuenue H.U.
BapunoBa 0 ILEHTpax MNPOUCXOXKIAEHUS U MHOTo0Opasusi KyJbTYpPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKUUU. MaccoBbli W UHAUBUAYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHU M >KUBOTHBIX. OLeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE CKpelIMBaHHUE
—uHOpuauHr. Yucras nuHus. CKpenmMBaHue YMCTHIX JUHUMA. ['eTepo3uc, wiu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — aytOpuaunr. OtmanéHHas ruOpuam3anus U e€  YCIeXHu.
HcKyccTBEHHBIM MyTareHe3 M IMOJYyYE€HHUE NOJUIIONAOB. JIOCTHXKEHHUS CENEKIUH pacTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciab NPOU3BOACTBA. ['€HHas HH)KeHepus. OTanbl CO3JaHus
pexomOunanTHoi JIHK wu Tpancrennsix opranusmoB. Kierounass uHXeHepus.
Knerounele KynbTypbl. MHUKpOKIOHAIBHOE pa3MHOXKeHUE pacteHuid. KiioHupoBanue
BBICOKOITPOYKTUBHBIX CEJIbCKOXO03SHCTBEHHBIX OpPraHHU3MOB. DKOJIOTHYECKHe U
stryeckue npoodaemsl. MO — reHeTuuecknu MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Ilopmpemuvr: H.W. Basunos, 1.B. Muuypum, I'.Jl. Kapneuenko, M.®. l1BaHOB.

Tabnuyvr u cxemwvl: Kapta «LIeHTpbI MPOUCXOXKAEHHUS W MHOrooOpasus KyJbTYypPHBIX
pacteHui», «Ilopomabl JOMAIIHUX  JKUBOTHBIX), «Copra  KyJIbTYPHBIX
pactenuity, «OtnanénHas ruOpummsanus», «Paborer  akagemmka M.D. lBaHoBay,
«omumnonausy, «OObEKTBl  OHOTEXHOJIOTHWY», «KiIeTOUHbIE KYJIbTYPHI U KIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOM.

ObopyoosaHnue: MyJSKU TIOJOB U KOPHEIUIOAOB JUKHUX (DOPM M KyJIbTYpHBIX COpPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

Jlabopamopnuie u npakmuueckue padomul:

Okckypcusi « OCHOBHBIE METOZbl M JOCTHKEHHS CEJIEKIUU PACTeHMH U >KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIMIO, IJIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIN YyYacTOK, B TEIUIMYHOE
XO03S5IICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LICHTPA)».

KJIACC
Tema 1. IBoTOLIHOHHASA OHOJIOTHS

[Ipennockuiku BOSHUKHOBEHHS SBOJIIOIIMOHHON TEOPHUH. DBOJIIOLIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BimsiHue 3BOTIOIIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHUU U IPYTHX HAYK.

CuzerenbcTBa 3BooLMH. [laneoHTONOrHUECKHE: TOCIEN0BATENBHOCTD MOSBJICHUS BUIOB
B TAJICOHTOJIOTHUECKOW JIETOMHCH, TNepexoaHble ¢Gopmbl. buoreorpaduueckue: CXOICTBO H
paznuuue dayH u (Iop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA W PAa3In4Msg SMOPHUOHOB pPa3HBIX BHUJIOB IMO3BOHOUYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIE, pPYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHW3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METabOIMYECKUX MMyTeHl y BCEX OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBuna. Ilpeanochbulku BO3HHMKHOBEHHS JIapBUHU3MA.
JBuwxkyue cuibl  SBOMIONMM  BUAoB 1o JlapBuHy (M30BITOUHOE pa3MHOMKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHas HM3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckass teopust sBomtound (CTD) u e€ OCHOBHbBIE TMOJOXKEHUS. MUKPOIBOJIOLHUS.
[TonynAuus Kak eIMHUALIA BUJIA U SBOJIIOLIUU.

JIBrkyne cuiibl ((pakTopbl) SBONIONMU BHIIOB B TpUpojae. MyTalMOHHBIA TMPOIECC U

KOMOHMHATHUBHAS U3MEHYUBOCTD. [loMy sIIMOHHBIE BOJHBI U Ipeiid reHoB. M30s1us 1 MUTpatys.
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EcTectBennslit 0T00p — Hanpapsitomui hakTop 3BOOIKMH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TprcnocoO0IeHHOCTh OPraHU3MOB  Kak  pe3yjbTar sBosoumu.  [Ipumepsl
MPUCTIOCOOIEHU y OpraHu3MoB. ApoMopd 036l U UANO-aAANITAIIUH.

Bun u BumooOpasoBanue. Kpurepun Buma. OcHOBHBIE (GOpPMBI BHI000pa30OBaHUS:

reorpaduueckoe, IKOJIOrndecKoe. Makpo3BOJIOIIHS. Dopmbl SBOJTIOLIUU
duneruyeckas, JIMBEPreHTHAsl,  KOHBEPICHTHas, napajuieJbHas. HeobpaTumocts
spoJitonuu. [IpoucxoxaeHue ot HECTEeUATIM3UPOBAHHBIX npenkos. lIporpeccupyromas
crienanu3anys. ATanTuBHas paauaiiys.

Hemoncmpayuu:

Topmpemur: K. Jlunnens, XK.b. Jlamapk, Y. apsun, B.O. Koanesckuii, K.M. bap, 3.
I'exkenb, @. Mromnep, A.H. CeBepuos.

Tabnuyer u cxemwl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJbIlIH
IO3BOHOYHBIX HBOTHBIX», «ApxeonTepukc», «DopMbl 60pbObI 3a CyIIECTBOBAHUE,
«EctectBennbiii  0TOOpP», «MHOTOOOpa3nue CcOpTOB pacTteHmit», «MHOrooOpasue mopos
KHUBOTHBIX», «[lonmymsamumny», «MyTalnoHHAs H3MEHUYUBOCTEY, «APOMOPQO3bI»,
«nnoananrauny, «OO0mas nerenepauus», «/Bmwxymue cunbsl sBomonun», «Kapra- cxema
mapuipyta nyrtemectBusi Y. [lapBuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTD
opranusmoBy, «['eorpaduueckoe Bug0006pazoBanue, « IKOJIOTHYECKOE BUI000PA30BAHUEY.

Ob6opyoosaHue: KOMIEKLUS HACEKOMBIX C Pa3JIMYHBIMM TUIIAMH OKpPACcKH, HAOOp IIOA0B U
ceMsiH, Kosutekuust «IIpuMepsl 3alUTHBIX NPUCTIOCOOIEHUH Y )KUBOTHBIX», MOZeNb «OCHOBHBIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs MOJieNb « CTpOeHHE FOJI0BHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas kapra wmwupa, KouieKuus «DopMbl COXpPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTEHUI», MoJenb anmumkanus «llepekpéct xpomocom», BlIaXKHBbIE MpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTme JATYIIKM», MHKpoOIpenapar
«/Ipo3oduna» (Hopma, MyTauuu (HOpMbI KPbUILEB U OKPACKH TeETIa).

Jlabopamopnvie u npakmuueckue padomoi:

JlaGopatopHnas pab6ota Ne 1. «CpaBHeHHE BUAOB 10 MOP(OIOTUIECKOMY KPUTEPUIO».

Jlabopatopnast pabora Ne 2. «Omnmcanue mNPUCTIOCOOJIECHHOCTH OpraHu3mMa U €€
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHNe U pa3BUTHE KU3HH HA 3emiie

JloHay4HbIE IPENCTABICHUS O 3apOKICHUU KU3HU. HayuHble TMIIOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emiie: abuoreHe3 W maHcmepMmus. XUMUYECKas SBOJIONMsS. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHNYECKUX. DKCIIEPUMEHTAIBHOE TIOATBEPKICHIE XUMUYECKOU
sBostoinu. HauanbHele sTansl Ononornyeckoit asosmonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUS.
®opMupoBaHUE OCHOBHBIX I'PYII KUBBIX OPraHW3MOB. PazButue XuM3HM Ha 3emiie IO 3paMm
u nepuonam. Karapxei. Apxeiickas u nporepo3oickas 3psl. [laneo3olickas opa u €€ nepuosl:
KeMOpUICKHUI, OpJOBUKCKUM, CHIypUNHCKUNA, JEBOHCKUI, KaMEHHOYIOJbHBIH, MEPMCKHIl.
Me3o30lickas 5pa U €€ Mepruoabl: TPUACOBBIN, IOPCKU, MEJIOBOM.

Kalinozoiickast spa u €€ mnepuojabl: MaJeOreHOBbIM, HEOTCHOBBIM, AHTPONOTCHOBBIM.
XapakTepucTuka KJIUMaTa M IeoJorM4ecKuX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PACTUTENLHOTO U JKUBOTHOIO MUpa. ApoMop(o3bl y pacTeHUI U KUBOTHBIX.

[losiBnenue, pacBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MHpa Kak OTpaXCHHE 3BOJIONUU. OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIbl OPraHU3MOB.

OBOJIIOLMST  YeJOoBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTHe TIpeACTaBICHUN O
IIPOMCXOXK/IEHUHU YelloBeKa. MeTo/ibl u3yueHus aHTtponorenesa. CXoACTBa U pa3ivuus YeI0BeKa
1 )KMUBOTHBIX. CUCTEMATHYECKOE TTOJIOKECHHUE YEIIOBEKA.

JBwxkyume cuibl  (¢dakTopsl) aHTpornoreneza. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbBIH 0TO0p. OOmecTBeHHBINM 00pa3 )KU3HU, U3TOTOBIICHUE OPYAUMA TPY/a, MBIIIUICHHE,
peub.

OCHOBHBIE CTaIUM U BETBU JBOJIOLUHU YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMEIbIH,
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UYenoBek npsmoxonamuii, YenoBek HeaHnaepTaibckui, YenoBek pasymubii. Haxonku
HCKOMIAeMBIX OCTATKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PACIPOCTPAHCHUS, O0BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PAChl: €BporeouHas (eBpa3uiickas), HETrpo-
aBcTpaionHas  (PKBaTOpHalbHasg), MOHIOJoMJIHAs  (a3UMaTcKo-aMepHuKaHcKkas). UepTsl
MPUCTIOCOOICHHOCTH IIPEICTABUTENICH YEIOBEUECKHUX PacC K YCIOBUSM CyIIeCTBOBaHMs. EAMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

Hemoncmpayuu:
Iopmpemur: ®©. Penn, JI. [lactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. /lapBuH.
Tabnuywvl u cxemvl:
«Bo3uukHoBeHre CONMHEYHON CHCTEMBI», «Pa3Butue OpPraHu4ecKoro MUpay,
«PacturenpHas KJIeTKay, <« KuBoTHas KJIETKA, «IIpokapuornueckas
KieTka», «CoBpeMeHHas CUCTeMa OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMHYECKHX 4YepT
CTPOCHHS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00e3bsH», « OCHOBHBIC MECTa MaJICOHTOJOTHUECKUX
HAaXOJIOK MPEJIKOB COBPEMEHHOTO YelIOBeKay, «/[peBHeiliine JIHOJTAY,
«JlpeBuue nmroan», «IlepBbie COBPEMEHHBIE oI, «HernoBeduecKue pachh».

Obopydosanue: wynsku  «lIpoucxoxxaeHne yenoBeka» (OIOCTBI  aBCTPATOMUTEKA,
MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CICTIKA WM M300paKeHUsI KaMEHHBIX OpYIHUM
MEepPBOOBITHOTO YeoBeKa (KaMHU-YOIIEphl, pyOuma, ckpebiia), reoXpoHoIornuyeckas Tabmuia,
KOJUTEKITHS «DOPMBI COXPAaHHOCTH UCKOTTAEMBIX YKUBOTHBIX U PACTCHHIN.

Jlabopamopnuvie u npakmuueckue padomul:

[Ipaktnueckass pabora Ne 1. «lM3yueHue WCKOMAaeMbIX OCTATKOB PACTCHHN U
JKUBOTHBIX B KOJUIEKLIUSIX».

DKCKypcusi «IBOJIOIUS OPTaHUYECKOr0 MUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WITH
KpaeBeAUECKUd My3eil).

Tema 3. Opranu3mbl U OKpPY:Kaouias cpeaa

DKoJloTHsl Kak HaykKa. 3aJadyd M pas3iesibl  3KOJIOTMH. MeToapl  3KOJOTMYECKHX
UCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEI0BEKaA.

Cpenpl  oOuTaHusi ~ OpraHMU3MOB:  BOJAHAs,  HA3eMHO-BO3YIIHAs,  IOYBEHHa,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckne (aktopsl. Knaccudukamus skonorumueckux (GaxTopoB: aOHOTUYECKHE,
OMOTHYECKHUE M aHTPOIIOTCHHBIE. J[eMCTBUE IKOIOTHIECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIAXHOCTb. (DOTONEPHOAU3M.
[TpucnocoOneHust OpraHM3MOB K JEHCTBUIO a0NOTHUECKUX (PakTOpoB. buonoruueckue puTMsl.

buotnueckne  ¢daktopel. Bumbl  OMOTHYECKHMX  B3aMMOJCHCTBHIl:  KOHKYPEHIIHS,
XUITHUYECTBO, cMMOMO3 U ero ¢opmbl. [lapasutusm, koomneparus, MyTyaln3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HAXJIECOHMUYECTBO). AMEHcalu3M, HEHTpaau3M. 3HadeHHe OMOTHYECKHX
B3aUMOJICCTBUN  JUIsl  CYIIECTBOBAaHUS  OPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapaKTePUCTUKU nonyssauud. OCHOBHBIE MOKA3aTeNH MOMYJISALHNH:
YHUCIIEHHOCTb, TUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, HNpPHUPOCT, Murpanus. JuMHaMuka
YUCJICHHOCTHU MOMYJIALNU U €€ Perysusl.

Hemoncmpayuu:
Iopmpemut: A. I'ymbonsar, K.®. Pynbe, 3. ['ekkens.

Tabauywvl u cxemst: xapta «IIpupomusie 30HbI 3eminy», «Cpeapl OOUTaHHUS OPTaHU3MOBY,
«Doronepuonuzm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH  MOIYJISILIUU
uHdy3opun-Typenprn», «llumespie enm.

Jlabopamopnuie u npakmuueckue padomul:

JlaGoparopHast padora Ne 3. «Mopdonoruueckue 0COOCHHOCTH

pacTeHHii U3 pa3HbIX MECT OOUTAHUSY.

Jlaboparopnast pabora Ne 4. «BnusHme cBera Ha pPOCT W Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Tpaxtnueckas padora Ne 2. «[loacuér MIOTHOCTH MOMYJSIUNA Pa3HBIX BUIOB PACTCHHI.
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Tema 4. CooO1mecTBa ¥ IK0JIOTH4ECKHE CHCTEMbI

CoobmecTBo  opranuzmMoB  —  OwoneHo3.  CTpykTypsl  OWOIEHO3a:  BHIOBasd,
NpOCTpaHCTBEHHasl, Tpopuueckas (numiesas). Bunpsl-nomuHanTel. CBs31 B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctembl). [lonarme 00 sKocucTemMe W OHOTEOICHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: MPOJYLEHTbI, KOHCYMEHTBI, DPEIyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrHH B JKOocHcTeMe. Tpoduueckue (NHIIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IOKa3aTeldM SKOCHCTEMBI: Ouomacca,
OPOAYKIMSL. DKOJOTMYECKUE NHUpaMUAbl: NPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOHUHMBOCTb, CAMOPErYJIsiiys, pa3Butue. CyKueccus.

[IpuposnHbie 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO Jieca.
AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBL. YpboskocucTeMsl.
buonoruueckoe 1 X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akrtop ycroiumBocTH dKkocucteM. CoxpaHeHHE OMOIOTHUYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B.W. Bepnanckoro o 6uocgepe. ['panuiisl, coctaB u crpykrypa ouocdepsl. XKusoe
BemectBO M ero  (Qynkuuu. OcobeHHocTn Oumochepbl Kak II0OATbHOM  HKOCHCTEMBI.
JunaMmuueckoe paBHOBecHEe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0XUMHUUECKHE IIUKJIIBI AIEMEHTOB (YIiiepo/a, a30Ta).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emun. AHTPONOreHHbIE U3MEHEHHs B Ouocdepe.
['moGasibHBIE HKOTOTHYECKHE TTPOOITIEMBI.

Cocy1ecTBoBaHuE MPUPOBI U YenoBedyecTBa. CoxpaHeHue O0MOpa3HOOOpa3us Kak OCHOBA
ycroitunBocti O6nochepsl. OcHOBa PaMOHATIBHOTO YIPABICHHUS MPUPOIHBIMHE PECypcaMu M UX
ucnonb3oBaHue. JloCTHKeHHst OMOJIOTUH U OXpaHa IPUPOIbI.

Hemoncmpayuu:
Ilopmpemur: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.
Tabauywi u cxemwvr. «llumeBbie  1enw», «bHOLEHO3: COCTaB H

CTPYKTYpa»,
«[Ipuponusie  coobmectBay, «llemn nuTaHus», «OKONOrUyecKass MHUPaAMUIIAY,

«buocdepa u yenoBek», «IKocucTeMa MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOTO
neca», «buoneno3 Bomoémay, «ArpoueHos», «lIpumepHbie aHTPONOTEHHBIE BO3JCHCTBHS Ha
npupony», «BakHellllne HCTOYHMKMA 3arpsA3HEHUss BO3AyXa W TPYHTOBbIX Boa», «llouBa
—Ba)kKHEWIIasi cocTaBisitomas ouocdeprl», «DakTopbl Jerpaganuu 1nous», «llapHUKOBBIN
apPerT»,

«DaKkTopbl PATUOAKTUBHOTO 3arpsi3HEHHs Ouocdepsl», «OO0mas crpyktypa Ouocheps,
«Pacnpoctpanenue xu3Hu B 0uocheper,

«O30HOBBIN 3KpaH Ouocheps», «KpyroBopot yriaeponga B O6uochepe», «Kpyroopor azora B
IPUPOIE».

OOopyrnoBaHue: MoJeab-anIuIMKanus « TunudHple  OWOLICHO3B», TepOapuii
«PacturenpHbple  cooOmiecTBa», Koekuuu — «buoneHo3», «Bpeaurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYp», TepOapuu W KOJUIGKIUMH pACTeHHMH U IKUBOTHBIX,
IPUHAUIEKALIME K Pa3HBIM SKOJIOTMUECKUM rpynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®Denepalnu, U300paxKeHUs] OXpaHsIEeMbIX BUJOB PACTEHUH U KHUBOTHBIX
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TEMATHYECKOE IINTAHUPOBAHMHE, 10 KJTACC

Buabl nesiTesibHOCTH, IVIaHUPYeMble 00pa3oBaTe/IbHbIE Buapi, DJIEKTPOH
pe3yJbTaThl H3yYeHHs pa3aesia ¢hopmbI HbIe
KOHTpoJs | (uudpo
Bbl€)
KoaunvecTBo yacoB
HaumeHoBa odpasoBa
HHE TeJIbHbIE
Ne
a3/1eJIoB U ecypchbl
. pas3ja pecyp
TeM
NpPorpaMmmal Kont | Ilpak
0JIb | THYeC
Bee | P
HbIE KHe
ro
pa6o | pabGo
ThI ThI
Tema 1. buoJsiorus kak Hayka
1.1 | buonorus B|1 0,5 PackpsiBaTh coaep:kaHre TEPMUHOB U ITOHATUI: HAY4YHOE TecroBas bu6
CUCTEME HayK. MHUPOBO33pEHUE, HayyHas KapTHHA MUPA, HAYYHBIA METOI, paborta, JHOTEKa
Mertobl TUIIOTE3a, TEOPHUSL, METOABI UCCIIEIOBAHUS. YCTHBIN HOK
MO3HAHUS XapakTepru30BaTh OMOJIOTHUIO KaK HAYKY, €€ MECTO U POJIb CPEIH orpoc, https://m.e
KHUBOM TIPYTHX npoektHas | dsoo.ru/7f
IIPUPOJIBI €CTECTBEHHBIX HayK. [lepeuncisite pasaensl OM0IOTHH B pabora 418886

COOTBETCTBHUE C OOBEKTAMHU H3YUCHHUS.

HazpiBaTh BaskHEWIIIME OTPACTH OMOJIOTUIECKUX 3HAHUM U 3a1a4H,
crosimue nepen 6uonorueiit XXI B. PackpbIBaTh conepkaHue
TEPMHUHOB U NIOHATUN: HAYYHBI METOX, METOABI UCCIECIOBAHHUS.
XapakTepHu30BaTh OCHOBHBIE METO bl IO3HAHUS )KMBOW TPUPOJIBIL:
HaOJI0ieHNEe, SKCIIEPUMEHT, ONTUCaHHUE, U3MEPEHHE,
KJaccuuKkanus, MOACITUPOBaHNUE, CTATUCTHYECKAst 00paboTKa
JAHHBIX
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1.2 | Bxoguas BxoaHnasi KOHTpoJIbHAA padoTa TecToBas bu6
KOHTPOJIbHAs paborta, JHOTeKa
pabota YCTHBIN [OK

orpoc, https://m.e
KOHTpoJsIbH | dsoo.ru/7f
ast pabora | 418886
Hroro o teme 0,5
Tema 2. )KuBble cHCTeMBbI U X OPraHU3anus

2.1 | buonoruuec PackpriBath cogepkaHue TEPMUHOB U OHATUIA: CUCTEMA, TecroBas | bubmmote
KHE CHCTEMBI, OMoIOrYecKasi CHCTEMA, YIIEMEHThI CUCTEMBI, CTPYKTypa pabora, ka [IOK
MPOIIECCHI U UX OMOCHCTEMBI, CBOMCTBA KHUBBIX CUCTEM, OOMEH BEILECTB, YCTHBIN https://m.e
U3yueHHE pa3MHOXKEHUE, POCT, Pa3BUTHE, HACTICICTBEHHOCTD, orpoc, dsoo.ru/7f

W3MEHUYUBOCTb, Pa3IPa)KUMOCTh, SHEPr03aBUCUMOCTh, YPOBHHU npoekTHas | 418886
OpraHu3aliy XKU3HU (OUocucTeM). pabora,
XapakTepu30BaTh MPUHILIUIBI OPraHU3alUN OMOCHUCTEM: ouonoruye
OTKPBITOCTh, BEICOKASI YIIOPSIOYEHHOCTD, CAMOPETY IS, CKUit
UEPAPXUYHOCTb. JTUKTAHT
[IepeuncisaTs yHUBEpCaAIbHBIE CBOMCTBA JKUBOT'O: €AUHCTBO
XMMHUYECKOT0 COCTaBa, Pa3IpakUMOCTbh, JBUKEHHE,
rOMEeO0CTa3, POCT U pa3BUTHE, HACIECICTBEHHOCTh, U3MEHYNBOCTb,
ABOTIONHUSA (TPUCTIOCOOICHUE K U3MEHSIONUMCS YCIIOBHSM).
[TpuBOIUTE MPUMEPHI OMOCHUCTEM PA3HOTO YPOBHS OPTaHU3AINH U
CpaBHMBATb MPOSIBIICHUSI CBOICTB KMBOTO Ha PAa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE MTPOLIECCHI, TPOTEKAIOIIUE B
OnocucTemMax: 0OMEH BEIIECTB U MPEBPAICHUE YHEPTUH,
CaMOBOCITPOM3BEICHNE, CAMOPETYJIIALINS, Pa3BUTHE.
CobnrofaTh mpaBmiia OEPEIKHOIO OTHOIICHUS K)KUBOU ITPUPOJIC
Uroro
4acoB 110 TeMe
Tema 3. XuMHnUYeCKHUil COCTaB U CTPOEHUE KJIETKH
3.1 Xumudaec PackpbiBaTh cofepxaHie TEPMUHOB U IOHATUINA: 3JIEMEHTHI- TecroBast | bubnmore
KU COCTaB OMOTCHBI, MAKPOIJIEMEHTHI, MUKPOIJIEMEHTHI; MUHEPAIILHBIC pabora, ka [IOK
kieTku. Boga u BEIIECTBA, MOJIEKYJIa BOJbI KaK JUIOJb, BOJOPOIHBIE CBS3H; YCTHBIH https://m.e
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MUHEpaIbHbIC rupodmIbHBIE U THAPOGOOHBIE BELIECTRA. or1poc, dsoo.ru/7f
con Jloka3pIBaTh €AMHCTBO JIEMEHTHOTO COCTaBa Kak OJHO M3 CBOMCTB | mpoekTHass | 418886
KHUBOTO. PacnipenensTe XuMHUuecKue 3JeMEHThI IO TPYIIaM B pabora,
3aBHCHUMOCTH OT KOJINYECTBEHHOT'O IIPEJICTABUTENILCTBA B CaMoCTOs
OpraHu3Me; XapakTepHU30BaTh POJIb OTJCIBHBIX HIEMEHTOB. TEJIbHBIE
BbIsBISATE CBSI3b MEXJy COCTaBOM, CTPOCHHEM MOJIEKYJbl | pabOThI
XMMHUYECKOT'O COEIMHEHMSI U er0 (PYHKIMSIMH B KJIETKE
32 benku. Cocras PackpbIBaTh cosiepkaHie TEPMUHOB U MIOHATHIN: O€JIKH, TecroBas bu6
U CTpOECHHE MOJINMEPBI, MOHOMEPBI, aMUHOKHCIIOTHI, IENTUIHAS CBA3b, paborta, JHOTEKa
0enkoB MOJIMTIENTH/I, ACHATY AL YCTHBIH HOK
XapakTepu30BaTh OEJIKU KaK KJIacc OPraHMYECKUX COeIMHEHUN; orpoc https://m.e
KJTacCU(PUIIUPOBATH UX MO CTPOCHUIOT(TOOYISIpHBIE U dsoo.ru/7f
bubpmLIsIpHBIE OEJKH), TIEPEUNCIIATh U XapaKTepPU30BaTh 418886
GbyHKIMH OSIKOB
33 DepMEHTHI 0,5 PackpsIBaTh coepkaHie TEPMUHOB U TIOHATHIA: (PePMEHTHI, TecroBas bu6
aKTUBHBIN LIEHTP, cyOCcTpaTHas celu(pUIHOCTh, KOYEPMEHTHI, paborta, JHOTEKa
—Ounonoruuec OEIKU-aKTUBATOPHI U OCIKH-UHTUOUTOPHI. YCTHBIN HOK
KM€ KaTain3a VYka3bIBaTh OTIINYHUS (DEPMEHTOB orpoc https://m.e
TOPBI OT HEOPTraHUYECKHX KaTanu3aTopoB. OOBICHATH POib (pepMEHTOB dsoo.ru/7f
B (YHKIITMOHUPOBAHHH JKUBBIX CUCTEM, B IPOMBIIIUICHHOCTH, B 418886
MEJUIMHE, B TOBCEIHEBHOM JKU3HU YEIOBEKA
34 YriieBoapl. PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUN: YIIIEBOJBI, TecroBas bub6
Jlunuast MOHOCaXapuIbl, AUCAXAPU/IBL, TOIUCAXAPUIB, TJIF0OK03a, pr003a, paborta, JHOTEKa
ne3okcupubo3a, caxaposa, JIaKkT03a, MajlbTo3a, LEeJIJII0I03a YCTHBIN HOK
(keTvarka), Kpaxmall, TIMKOTCH; JIMIH/IbI, TPUTJIMIEPUIbI (GKHPBI, | OIpOC, https://m.e
Macia), (oconuuabl, CTEPOHIBI. npoekTHast | dsoo.ru/7f
XapakTepru30BaTh YIIIEBOAbL, TUIUIbI KAK KJIACCOPTaHUYECKUX pabora 418886
COCIMHEHUM.
KnaccudunupoBaTs yriaeBoIbl U TUIHBI IO CTPOCHHIO;
NEPEYHCIATh (PYHKIMH yTIEBOAOB U JTUIH/IOB.
CxemaTnuecku n300pakaTh CTPOCHHE MOJIEKYITYTJIEBO/IOB,
JIIHJI0B
3.5 Hykneunossle PackpriBath cosiepanne TEpMUHOB U TTOHATHH: YcerHbIl bubaunore
KUCJIOThI. ATD ne3okcupudonykienHoBas kuciora (JIHK), pubonykienHoBast onpoc ka [OK
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kucinota (PHK), HykiieoTu 1, NoJTUHYKICOTHIHAS 1IETh https:/m.e
(MOMMHYKIIEOTH ), KOMITTIEMEHTapHOCTh, pyHKunu JJHK dsoo.ru/7f
(XpaHeHHe U iepeada HacaeICTBEHHON HH(OPMAIINH ); BUJIBI 418886
PHK (undopmannonnas, TpaHcnopTHas, pudocoMasbHasi);

aneHosuHTpudocdar (ATD), Mmakposprudeckas cBsisb.

XapaKkTepu3upOBaTh HYKICHHOBBIE KHCIOTHI KAKXHMUYECKHE

COEZMHEHUS U HOCUTENIN HACJIEeICTBEHHOM HH(pOpMAIHH.

OtmeuaTh 0COOEHHOCTH CTPOCHUS MOJIEKYJT HYKJIEHHOBBIX KHCIIOT

(AHK, PHK) u AT®.

CxemaTtnuecku n300pakaTb CTPOCHHUE HYKJICOTHIOB, MOJIEKYI

HYKJIEMHOBBIX KUCIOT, ATD

3.6 Hcropus u PackpsiBaTh conepkaHue TEPMUHOB U IIOHATHMN: KJIETKa, YcerHbii bubnunote
METO/bI LUTOJIOTHS; PACKPBIBATh COAEPKaHUE MOJT0KEHUN onpoc, ka LOK
N3y4EHUs KJIETOUHOU TeopuH. [lepeuncisaTe u XapakTepu30BaTh OCHOBHbIE 6uonoruye | https://m.e
KIICTKH. METO/bl U3YUEHHUS KJICTKU: (IPUTOTOBJICHHE CPE30B, CKUH dsoo.ru/7f
Knerounas OKpallllBaHUE, MUKPOCKOIIMPOBAaHUE, IICHTpU(yTrUpoBaHue, JUKTaHT 418886
TEopHsi KyJbTUBHUPOBAHUE KJIETOK U TKaHEi)

3.7 Kierka xak PackpsiBaTh conepkanre TEPMUHOB U ITOHATUI: KIIETKU TecroBast | bubmamore
LIeJIOCTHAs (aykapuoTuyeckas, poKapuoTudeckas), miazmaTuyecKas padora, ka [LIOK
JKUBas CUCTEMA MeMOpaHa (I1a3mMaieMma), TIIMKOKAIUKC, TPAHCTIOPT BEIIECTB YCTHBIN https://m.e

(TaccuBHBIN, aKTUBHBIH ), SHAOUUTO3 ((HarouTo3, MUHOIKUTO3), orpoc, dsoo.ru/7f
AK301IUTO3, KJIETOYHAs! CTEHKA, HYKJICOU/I. npoektHas | 418886
CpaBHuBaTh MeX1y 000 2yKapUOTUYECKUE U TPOKAPUOTHYECKHE | paboTa

KJIETKW; OTMEUYaTh CXOACTBO U Pa3IN4us B CTPOCHUH KJIETOK

OaxkTepui, >)KUBOTHBIX, PACTEHU U TPUOOB

3.8 Crpoenue 0,5 PackpeiBaTh conep)kaHne TEPMUHOB U MOHSTHNA: IUTOIIIa3Ma, TectoBass | bubnuore
DyKapuOTHYEC opraHouibl, sHAoMIa3MaTudeckascets (J11C), anmapat ['onsmku, | padoTa, ka [IOK
KOH KJIETKH JIM30COMBI, BaKyOJIb, MUTOXOHPUH, ITACTU/BI (XJIOPOILIACTHL, YCTHBIN https://m.e

XPOMOILIACTHI, JICHKOIUIACTHI), pUOOCOMBI, MUKPOTPYOOUKH, orpoc, dsoo.ru/7f
KJIETOYHBIN HEHTP (LIEHTPOCOMa), PECHUYKH, pelieHue 418886
KTYTHKH, BKIIFOUEHUS, PO, siiepHasi 000JI0UKa, KapuoIuia3ma, ouonoruye

XPOMATHUH, SAPBIIIKO, XPOMOCOMBI. CKHX 33/1a4

OnuchIBaTh CTPOCHHUE DYKAPUOTUUECKOM KIIETKH 10

n300paKeHHUsIM U Ha MUKpOIpernaparax;
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KJIacCU(UIIUPOBATh OPraHOU/BI. B 3aBUCUMOCTH OT 0COOEHHOCTEH
uX cTpoeHus (oJHoMeMOpaHHbIE, IByMEMOpaHHbIE,
HeMeMOpaHHbIE); ONUCHIBATH (PYHKIIUH KaX10r0 OpraHoua B
KJIETKE.
XapaKkTepHu30BaTh KIETOYHOE PO KaK MECTO XpaHEHUs, IEpeladun
(YaBOEGHHE XpOMOCOM) U peanu3alni (TPaHCKPHUIILIHS)
HaclleICTBEHHON UH(OPMAIH KIETKH.
[lepeuncisTh ¥ ONMUCHIBATh KOMIIOHEHTHI SApa U UX PYHKLNY;
CxeMaTu4yHO H300pakaTh CTPOEHHE PACTUTEIBHONH H
KUBOTHOM  KiIeTKH. OOBACHAT, OHOJIOTMYECKOE 3HAYEHUE
TPAHCIOPTA BELIECTB B KJIETKE

Hroro o Teme

Tema 4. JKuzHeneaTeJLHOCTL KJIETKH

4.1 OOMeH Juccumunsius, JHepreTudeckuit 00MeH, GoTocunTes, HoTOIuU3, TecroBas bubimore
BEIIIECTB. dbochopuupoBanue, IEPEHOCUYUK MPOTOHOB, XEMOCHHTE3. pabora, ka [IOK
[Tnactuueckuit OnuceiBaTh POTOCUHTE3, MPOIIECCHI, TPOTEKAOIIUE B CBETOBOM I | YCTHBIM https://m.e
0OMeH. TEeMHOBOH (ha3ze. orpoc, dsoo.ru/7f
DoTOoCUHTES. BBISBIATE NPUYMHHO-CIIEICTBEHHBIE CBSA3HM MEXY IOIJIOIIEHUEM | IpoekTHas | 418886
XeMOoCcuHTEe3 COJIHEUHOU 2HEPrUuu XJIOPOOWIIIOM 1 CUHTE30M MoJieKyl ATO. pabora

CpaBHUBATH UCXOHBIE BEIIECTBA, KOHEUHBIE MPOAYKTHI U YCIOBUS

MIPOTEKaHMS PEAKIUK CBETOBOW U TEMHOBOH (pa3bl (POTOCHHTESA;
CpaBHuBath (oTocuHTe3 U xemocuHTe3. OleHHBaTh

3Ha4YeHHe OTOCHHTE3a U XEMOCHHTE3a JUIsl )KU3HHU Ha 3emiie

4.2 DHepreTuyec Juccumunsiius, GepMeHT. TecroBast | bubmmore
KUl 0OMeH XapakTepru30BaTh OOMEH BEUIECTB U MPEBPAIICHNE YHEPTUU pabora, ka [IOK

(MeTaboM3M) KaK OJTHO UX CBOMCTB JKHBOTO. YCTHBIH https://m.e
[TepeuncasaTe 0COOEHHOCTH TIIACTUYECKOTO W DHEPTETUYECKOTO orpoc dsoo.ru/7f
oOMEeHa B KJIETKE; yCTaHABIUBATh B3aUMOCBS3b MEXKILy HUMH. 418886

PaznuuaTh TUIIBI OOMEHA BEIIECTB B KJIETKE: aBTOTPOQHBIN U
reTepoTpOoHbIi.

OnuchIBaTh 3Tabl SHEPreTUYECKOro 0OMeHa (MMOAr0OTOBUTEIbHbIH,
0ECKUCIOPOAHBIN, KUCIOPOIHBI)

Y CpPaBHUBATH UX MEXKIY co00i. XapakTepru30BaTh peaKINH
TJIMKOJIN3a, OPOKEHUs, KIIETOYHOT'O JIbIXaHHsI; BBISBIIATh
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IIPUYHUHHO-CJIEICTBEHHBIE CBSA3H MEXy TJIMKOJIM30M, KJIIETOUHBIM
JbIXaHUuEM U CHHTE30M MoJiekys1 AT®. CpaBHUBATH
3(peKTUBHOCTH OECKHUCIIOPOIHOTO W KHCIIOPOJTHOTO 3TAMOB
43 buocunres PackpbiBaTh colep:kaHue TEPMUHOB U ITOHATHUN: I'€H, TEHETUYECKUN | Y CTHBIN bubnunote
Oenka KOJl, MaTPUYHBIA CHUHTE3, TPAHCKPHUIUHWS, TPAHCISALMS, KOJOH, | OIpOC, ka I[OK
aHTUKOJOH, puOOCOMa, LEHTpalbHas JIOTMa, MOJEKYJSpHas | pelieHue https:/m.e
ouosorus. 3a1a4 dsoo.ru/7f
OmnpenensiTh CBOMCTBA TEHETUYECKOTO KO/1a (TPUILIIETHOCTb, 418886
OJIHO3HAYHOCTh, BBIPOKAECHHOCTh, YHUBEPCAIBHOCTb,
HEMEePEeKPHIBAEMOCTb, HEMTPEPHIBHOCTD). OMUCHIBATh 3TaIbl
pean3alyy HacleICTBEHHON nH(pOpMalluu B KIIETKE.
CpaBHMBaTh peakuy MaTpudHoro cuarezamoiiekys PHK u 6enka
B KJIETKE
4.4 Hexknerounsie PackpeiBath cozepkaHie TEPMUHOB U TOHATHIA: BUPYC, TectoBas | bubmmote
(OpMBI KHU3HU BUPYCOJIOTHS, Karicu, 6akrepuodar, BUpyc UMMYHOAE(PHUIIUTA padora, ka [OK
— BUPYCHI yenoBeka (BMIY), onkorenHsie BUpychl. XapaKTepu30BaTh BUPYChl | YCTHBIN https://m.e
KaK HEKJIETOUHYIO0 (pOopMy >KU3HU; OCOOCHHOCTH CTPOCHUS U OIpoc dsoo.ru/7f
KUZHEJEATESIIbBHOCTH BUPYCOB. ONMUCHIBATH )KU3HEHHBIA UK 418886
BHPYCOB UIMMYHOIe(DUITUTA YeTIOBEKa; pa3IyaTh Ha PUCYHKAX
BTM ((Bupyc Tabaunoit mo3auku), bakrepuodar, BUY.
OO00CHOBBIBATH M COOJIIOIATH MEPBI TPOPHUIAKTUKA
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHU (pecIMpaTOpHBIE,
JKeITyJ0YHO- KUIIIeYHbIC, KiemeBoi dHIehanmut, BUY-uadexmms)
Hroro no reme
Tema 5. PasmMHOKeHMe M MHAMBUAYAJIbHOE pa3sBUTHE OPraHU3MOB
5.1 Kn3nennsIi 1 PackprIBaTh copepikaHue TEpPMUHOB M TIOHSTHIA: KJIIeTOUHBIN iK1, | TectoBas | buGmmore
LUK  KIIETKH. uHTepdasza, peaymIuKaIys, XpoMocoMa, KapuoTHIIL, TaIUIOUIHBINA, | paboTa, ka [IOK
[enenne JUTIIOUAHBIN XpPOMOCOMHBIA HAa0Op, XpOMAaTHIbI; MUTO3 €T0 YCTHBIN https://m.e
KJIETKU. MuTO3 ctanuu: mpodasa, metadasza, aHadasza, Tenodasa. orpoc, dsoo.ru/7f
OnuceIBaTh )KM3HEHHBIN LIUKJI KJIETKU; IEPEUUCIIATE U npoektHas | 418886
XapaKTepU30BaTh IEPUO/bI KJIETOYHOIO LIUKJIA, CPAaBHUBATh UX pabora
MEXKITy COOOM.
OmnuceIBaTh CTPOEHUE XPOMOCOM, KAPUOTUIIOB OPTraHU3MOB,
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CpPaBHHBATh XPOMOCOMHEBIE HAOOPHI KIIETOK.
CpaBHUBaTh CTa/IUN MUTO3A.
Pa3znuyath Ha MUKpoOTIpenapaTax u pucyHkax. Paznuuats ctanuu
MHTO3a
52 DopMel 0,5 PackpsiBaTh cozepkaHue TEPMUHOB U TOHATUI: pa3MHOKEHHUE, TecroBast | bubmmore
Pa3MHOKEHHUS KJIOH, TIOJIOBBIE KJIETKU (TaMeThl), SHIeKIeTKa, CIEPMaTO30M/I, paboTa, ka [IOK
OpraHu3MOB 3UT0Ta, JeJIEHNEe HAJIBOE, TOYKOBAHUE, CTIOPYJISAIINS, YCTHBIN https://m.e
(dbparMeHTaIys, BEreTaTUBHOE Pa3MHOKEHHE, CEMEHHOE orpoc, dsoo.ru/7f
Pa3MHOXEHHE, ONbLICHHE, ABONHOE OIIJIO0TBOPEHUE, TTOJIOBBIE camoctosaT | 418886
Kele3bl, CCMCHHUKH, SUYHUKH, OIJIOJOTBOPEHHE (HapyKHOE, eJbHas
BHYTpeHHee). XapaKTepu30BaTh 0COOEHHOCTH pabora
Y 3HaYeHHE OECIOJIOr0 U MOJI0BOr0 CIOCOO0B Pa3MHOKEHHUS.
Boiaensats BUIbI O€CTION0r0 pa3MHOKEHHUS; BBISIBIISTD
B3aMMOCBSI3U MEXly (hopMaMU M CrIoco0aMH Pa3sMHOXKEHUS, U UX
OHMOJIOrMYEeCKUM 3HAUYECHUEM.
Brnagets npuéMaMu BEreTaTUBHOTO Pa3MHOKEHUS KYIbTYPHBIX
pacTeHui (Ha MpUMepe KOMHATHBIX ).
Xapakrepu3oBaTh [10JIOBBIE KIIETKHU: SULIEKJIETKY,
CIIEpPMATO30H/IbI; BBISIBIISITh OCOOCHHOCTH UX CTPOCHUS
53 Meiios 0,5 PackpeiBath cosepkaHie TEPMUHOB U MOHITUI: MEI103, TecroBas | bubmmore
KOHBIOTALIHSI XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP) XPOMOCOM, pabora, ka 1OK
ramerTsl. YCTHBIN https://m.e
XapaKkTepu30BaTh MeH03 Kak CIOCO0 KIETOYHOTO AETICHHUS; orpoc dsoo.ru/7f
ONUCHIBATh MENO3 IO CTAANSM; CPAaBHUBATH CTAJIUU ME03a 1 418886
MUTO34.
Paznuuathk Ha pUCYHKax CTaAuu MENH03a; pacKpbIBaTh
OuoJIorHYecKoe 3HaYCHHE Meifo3a
54 O6pazoBanue PackpeiBaTh copepxaHie TEPMUHOB U IOHATHUN: FaMETOT€HE3, TectoBass | bubmmore
U pa3BUTHE CIiepMaToreHes3, 00reHe3, CIEPMAaTo301/ I, aKpocoMa, STHIEKIIeTKa, | paboTa, ka [IOK
HIOJIOBBIX MOJIIPHBIE TEJLIA. ouonoruye | https:/m.e
KJIETOK. XapaxkTepru30BaTh 0OCOOEHHOCTH FaMETOTeHe3a y )KUBOTHBIX M €70 | CKHHA dsoo.ru/7f
OmonoTBOpe CTaJIM1; MOJIOBbIE KJIIETKU KUBOTHBIX U OMUCHIBATH MPOLIECC UX JIUKTAHT 418886
HUE pa3BUTHSL.
CpaBHUBaTh cliepMaroreHe3 ©  ooreHe3.  OnNHChIBaThH
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OILJIOIOTBOPEHHE, OMOJIOTHUECKOe 3HAU€HUE OTUI00TBOPEHHUS
5.5 NupuBunyansx PackpsIBaTh conepKaHue TEPMUHOB U ITOHATUI: OHTOT€HE3, TectoBass | bubnuore
0€ pa3BUTHE AMOpHOreHes3, 3UroTa, ApodieHne, 6J1acToMepsl, pabora, ka [IOK
OpraHu3MOB MopyJa, OnacTyJa, 61acToLeNb, racTpyia, HelpyJia, OpraHoreHes; | yCTHbIH https://m.e
3apOBIIIEBHIE JIUCTKU: IKTOJEPMa, ME30/Ie€pMa, SHTOIEPMa; orpoc, dsoo.ru/7f
NocTAMOPHOHANIBHOE Pa3BUTHE: IPSIMOE U HEMPsAMOe pelieHue 418886
(mmumHOYHOE); MeTamMop( 03, Meracropa, MUKPOCIIOpa, ouosoruye
IIBUIBLIEBOE 3€PHO, CIIEPMUH, 3aPOJIBIILIEBBII MEIIOK, IBOWHOE CKHUX 3a/1a4
OIJIOJIOTBOPEHHE.
OnpenensiTe 5Tanbl SMOPUOHAIBHOTO Pa3BUTHUS XOPIOBBIX Ha
CXEMax U Mpernaparax u ONUCHIBaTh IPOLECCHI, IPOUCXOISAINE HA
Ka)KJIOM JTare.
CpaBHUBaTh EPUO/IbI OHTOTEHE3A; MIPSIMOE U HENPSAMOE
(MTMYMHOYHOE) TOCTAIMOPUOHAIIBHOE PAa3BUTHE, 3aPOIBIIIH
YeJIoBEKa U IPYTUX XOPIOBbIX.
OOBACHATH OMOOTHYECKOE 3HAUCHUE PA3BUTHS C MeTaMOp(ho30M;
OTpHULATENLHOE BIMSHUE AJIKOT0JIsl, HUIKOTHHA U IPYTUX
TEepaTOreHHbIX (DAKTOPOB Ha Pa3BUTHUE 3aPObIIIA YETOBEKA.
OnuceIBaTh NPOILECC JBOMHOIO OIUIOAOTBOPEHNUS Y LIBETKOBBIX
pacTeHuu
Hroro mo 1
TEME
Tema 6. HacieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB
6.1 ['enetuka PackpriBath conepxanne TEPMUHOB U MOHSITHI: T€H, TEHOM, TectoBas | bubmmore
—HayKa o TeHOTHUT, (DEHOTHIT, XPOMOCOMBI, aJUICIIbHBIC TCHBI (AJIIeIH), pabora, ka [IOK
HACJIEICTBEH TOMO3UI0Ta, T€TEPO3Ur0Ta, JOMUHAHTHBIN PU3HAK (T€H), YCTHBIN https://m.e
HOCTHU U pEIeCCUBHBIN MPU3HAK (I'eH), YACTas JIUHUS, THOPHUIL. or1poc, dsoo.ru/7f
U3MEHUYUBOCTH IlepeuyncnaTs U XapakTepu30BaTh METO/IbI T€HETUKHU: pelieHue 418886
rUOPHUI0IOTrHUECKUN, IUTOT€HETUUECKHM, MOJIEKYIISIPHO- Ouonoruye
TEeHETUYECKUI; JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKY PACTEHUN | CKUX 3aJa4
Y KUBOTHBIX.
[Tonp30BaTbCs FEHETUUECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM IS
3aMKUCH TeHOTUIMYECKHUX CXEM CKPEIIUBAHUS
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6.2 3aKOHOMEPHOC PackpbiBaTh conep:kanrne TEePMUHOB U OHATUN: MOHOTHOpuAHOe | Pemenne | bubmmote
™ CKpelllMBaHNe, (EHOTUITMYECKHE TPYIIbl, THOPHI0JIOTMUECKUN ouonornue | ka LIOK
HaCJIeJOBaHHS METO/, YACThIE JINHUU, TOMUHUPOBAHNE T'€HOB (IIOJIHOE, ckux 3amad | https:/m.e
MIPU3HAKOB. HEMOJIHOE), pacIlIeNIeHHE B TOTOMCTBE. dsoo.ru/7f
Monorubpua OnuceiBaTh METOAUKY NIpoBeAeHMs I'. MeHeneM ObITOB 110 418886
HOE CKpeIrBa M3YUYEHUIO HACIICIOBAHUS OJHON Maphl MPU3HAKOB y TOpOXa
HUE IIOCEBHOTO.

PackpriBaTh comepikanue 3aKOHOB €TMHOO0pa3us THOPHIOB
MIEPBOTO MOKOJIEHUS U 3aKOHA pacineruieHus. OObACHATH TUIIOTE3Y
YUCTOTHI TAMET. 3aMUChIBATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIHUBaHUS, OOBSICHITH €r0 IIUTOJIOTMYECKHUE OCHOBBI M PEIIATh
TCHETUYECKUE 3a/1a4i HA MOHOTHOPHJIHOE CKPEIIMBAHUE

6.3 JuruGpumnoe PackpeiBaTh conepikaHre TEPMUHOB W TIOHSTHI: TUTHOPHIHOE Pemenne bubnmore
CKpelllMBaHHE. CKpELIMBaHUE, aHATU3UPYIOLIEE CKPEIIUBAHUE. ouonornue | ka  [IOK
3aKoH OmnuceiBath onbITH . MeHiens o N3y4eHHI0 HaclIeIOBAaHUs IBYX | CKHX 3az1ad | https:/m.e
HE3aBUCHMOTO nap IpU3HAKOB Y TOpPOXa MOCEBHOTO. dsoo.ru/7f
HacJIeJIOBaHUSA PackpeiBath copepxanue 3aKOHa HE3aBUCUMOTO HACJIEOBAHUS 418886
MIPU3HAKOB MIPU3HAKOB.

[IpumensaTh MaTeMaTHYECKMH pacyer C IOMOIIBI0 METoja
MEPEMHOXKEHUSI ~ BEPOSITHOCTE W 3alMChb C  [OMOIIbIO
(heHOTUTIMYECKUX PAJTUKAIIOB

pacIeryIeHus MPU3HAKOB y MIOTOMKOB 10 ()eHOTHUITY U TCHOTHILY.
3anuchIBaTh CXEMbI TUTHOPUIHOTO CKPEIMBaHMS, OOBICHSTH €T0
LUTOJIOTHYECKHE OCHOBBI HpEIIaTh FTeHETUYECKHE 3a7auH Ha
JTUTHOPUIHOE CKPEIIMBAHUE

6.4 CuerieHHOE PackpeiBath colepkaHre TEPMUHOB W TOHATHM: clersieHHoe | TectoBas bubmore
HacJIeIoBaHue HaCJIeIOBaHHE MPU3HAKOB, PEKOMOUHAIIVSI TEHOB, paborta, ka I1IOK
IIPU3HAKOB T€HETUYECKHE KapThl XpOMOCOM, MOPTaHH/IA. perieHne https://m.e

Ha3piBaTh OCHOBHBIE IOJIOKEHHUS XPOMOCOMHOM TEOPHU ouonornye | dsoo.ru/7f
HacneAcTBeHHOCTH T. Moprana; pacKpbeIBaTh COAEpKaHue pabOThl | CKuX 3ama4d | 418886

T. Moprana 1o crersieHHOMY HaclleZJOBAHUIO T€HOB U MPUYHHBI

HapyUIEHUSI CLETUICHUS] MEeXAY T€HaMU.

3anuchIBaTh CXEMBI CKPEIIMBAHUS TIPH CHETUIEHHOM

HACJIeIOBaHUH, OOBSICHATH IPUYMHBI PEKOMOUHAITNH T'€HOB,

36


https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

OIIPEIENIATh YUCIIO MPYIII CLEIVIEHNs TeHOB; PEIaTh FeHETUYECKUe
3aJ1a4M Ha CLEIUIEHHOE HacJe10BaHue
6.5 I'enetnka PackpsiBaTh copeprkaHrne TEPMUHOB U IIOHATHNA: XPOMOCOMHBIN TecroBast | bubmamore
noJja. Habop, ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI, FTOMOTaMETHBIN MO, padora, ka [IOK
HacnenoBanue TeTepOraMeTHBIN MOJI, CIIETVICHHOE C TI0JIOM HAaCJIeI0BaHHE YCTHBIN https://m.e
IPU3HAKOB, IIPU3HAKOB. orpoc dsoo.ru/7f
CIIEIUICHHEIX C OOBACHATH IUTOJOTUYECKUE OCHOBBI XPOMOCOMHOTO MEXaHU3Ma 418886
HI0JIOM OIIpeZEICHNs T10J1a Y Pa3JINYHBIX OPTaHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH HACJIEJOBaHUsI IPU3HAKOB,
CLICTUIEHHBIX U HE CLEIUICHHBIX CIIOJIOM. PemaTe reneTnueckue
3aJl1a4M Ha HacJIeJOBaHHUE CLEIUICHHbIX C II0JIOM ITPU3HAKOB
6.6 N3MeHYnBOCTb. 0,5 PackpeiBath copepxanue TEPMUHOB U TOHATHI: K3MEHYUBOCTb, TectoBas | bubmmote
Henacnencrse HACJIE/ICTBEHHAs! U3MEHYMBOCTb, HEHACIIEACTBEHHAS padora, ka [OK
HHasi M3MEHYUBOCTb, MOJU(UKALIMOHHAS N3MEHYUBOCTD, YCTHBIH https://m.e
WU3MEHYHBOCTb BapHUallMOHHBIN psill, BapUaHTa, BApUallMOHHAsl KpUBasl, IPU3HAK, | OMpPOC dsoo.ru/7f
HOpMa peaKIuy, KOJIMYECTBEHHBIC U KAYE€CTBEHHBIE ITPU3HAKHU. 418886
KnaccuummpoBats BUIbI ©3MEHYMBOCTH U BBISBIIATH UX
OHOI0rHYecKre 0COOEHHOCTH.
[epeuncasaTs cBOMCTBA MOAU(PUKALIMOHHON U3MEHYHBOCTH U
OOBSCHATH €€ 3HAUEHUE ISIOPraHU3MOB.
Pa3nnyath KONMMUYECTBEHHBIE M KayeCTBEHHBIE IPU3HAKH;
CTPOUTH BapUallMOHHBIN psiJl, BApPUALIMOHHYIO KPUBYIO, BBIUUCIIATh
CpelHEE 3HAaUECHNE IPU3HAKA
6.7 Hacnencrsenn 0.5 PackpbIBaTh coepxKaHue TEPMUHOB U IOHATHI: HacneACcTBeHHas | buonornue | buGnmore
ast I3MCHUH W3MEHYUBOCTH, KOMOMHATHBHAS U3MEHYMBOCTH, MYTAIIHOHHAS CKHUH ka 1IOK
BOCTb U3MEHUYUBOCTb, MyTaHT, MyTallUU: T€HHbIE, XPOMOCOMHBIE, JTUKTAHT https://m.e
T€HOMHBIC; TIOJTUTIIION TN, AHCYTIJIONTUSI, My Tar€HBI. dsoo.ru/7f
XapakTepHu30BaTh HaCJIECTBEHHYIO U3MEHUNBOCTD; 418886
(GopMyIMpPOBATH 3aKOH FTOMOJIOTMUECKUX PSAA0B B HACIEICTBEHHOM
n3meHunBoctd H. 1. BaBruiioBa 1 00OBSCHSTE €0 3HAYEHUE IS
Oouosioruu u cenekuuu. KnaccupunupoBars MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE ¥ IPUBOAUTDH IPUMEPBI MyTalLlHil.
OOBACHATH NPUYMHBI BOSHUKHOBEHHS MyTaLlUH, poJib (PaKTOPOB-
MyTareHoB. CpaBHUBATh BU/bl MYTAllU{; BBISBIISTH IPUUMHBI
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HACJIE/ICTBEHHOM N3MEHUYUBOCTH, UCTOYHUKH MYTareHOB B
OKpY’KaroIIen cpesie (KOCBEHHO).

XapakTepu3oBaTh  BHESJIEPHYIO
N3MCHYUBOCTDH

HaCJICACTBCHHOCTD u

6.8

I'eneTnka
YeJIoBEKa

0,5

PackpsiBath coniepkaHie TEPMUHOB U MOHSATHNA: KAPUOTHUIT
YEJI0BEKa, IIMTOT€HETUYECKU METO/l, TeHEaIOTUYECKHUI METO/,
POJIOCIIOBHBIE, OJIM3HEIIOBBIN METO/1, HACTIEACTBEHHbIE OOJIE3HU:
(MOHOTEHHBIE, C HACIEACTBEHHOM MPEIPacoIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-T€HETUUECKOE KOHCYJIbTUPOBAHUE.
[TepeuncnsiTh 0COOEHHOCTH U3YYCHUS TCHETUKH YEIOBEKa,
MIPUBOJUTH MPUMEPHI HACIIECTBEHHBIX 00JIE3HEH YelloBeKa,
XapaKTepu30BaTh METOIbI UX MPO(HIAKTUKH; 00OCHOBBIBATH
3HAYEHHE MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHHUS.
BrIsSBISITE M CpaBHUBATH MEKIY COOOM JOMUHAHTHBIC U
peLeccuBHbBIC TPU3HAKY YEJIOBEKA.

CocCTaBIIATh U aHAIM3UPOBATH POJIOCIIOBHBIE YEJIOBEKA

TecroBas
padora,
YCTHBIN
OIpoc

bubmuore
ka [HOK
https://m.e
dsoo.ru/7f
418886

Hroro no treme

1,5

Tema 7. CejieK1iusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOT UM

7.1

Ceexkims Kak

HayKa
nporiecc

u

PackpsiBaTh copepxaHnue TEPMUHOB U MOHATHI: CEJIEKIUs, COPT,
MopoJia, IMTaMM, TOMECTUKAIIHS, WJIA OJIOMAIlTHUBAHUE, [ICHTPHI
MHOT000PAa3us ¥ MPOUCXOKIACHHS KYJIbTYPHBIX paCTEHUH U
YKUBOTHBIX, THOPUIU3AIINS,

MCKYCCTBEHHBIN 0TOOD. Ha3wpIBaTh 1 CpaBHUBATH OCHOBHBIE ATATTBI
Pa3BUTHS CEJICKIIUU.

N3narate yuenue H. M. BaBuiioBa o LeHTpax MpoOUCX0XKACHUS
KyJbTYPHBIX PACTCHUM; pa3InyaTh IEHTPHI HA KapTe MUpa,
CBSI3BIBATh UX MECTOIIOJI0KECHUE ¢ OYaraMy BO3HHUKHOBCHUS
JIPEBHEUIINX [IUBUIN3ALIAN.

CpaBHHBATh copTa KyJIbTYPHBIX PACTCHHA, TOPOJIbI TOMAIITHIX
KUBOTHBIX U UX JUKUXIIPEIIKOB.

O1eHHBaTH POJIb CENEKINHU B 00ECTICYCHUH MTPOAOBOILCTBEHHOM
0€30IaCHOCTH Y€eJIOBEUYESCTBA

TecroBas
pabora,
YCTHBIN
or1poc,
MIPOEKTHAs
pabora

Bubnuore
ka I[OK
https://m.e

dsoo.ru/7f
418886

7.2

Metonas! u

PaCKpBIBaTB COACPKAHUC TCPMHUHOB nu TTOHSTHIA:

TecToBas

Bubnuore
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JOCTHKEHUS MCKYCCTBEHHBIM OTOOp, MAacCOBBIH OTOOp, HMHAMBHAYANbHBINH | paboTa, ka IIOK
CEJIeKIINHT 0T0Op, BKCTEphep, ONM3KOPOJICTBEHHOE CKPEIIMBAHUE, YMCTAasA | yCTHBINA https:/m.e
pacreHui u JIMHHSL, FETEPO3UC, HEPOACTBEHHOE CKPEIMBAHUE, HCKYCCTBEHHBIN | ompoc, dsoo.ru/7f
JKUBOTHBIX MyTareHe3, monuruionasl. CpaBHUBAaTH (POPMBI HCKYCCTBEHHOTO npoektHas | 418886
oTOOpa (MaccoBOro M WHIMBHAYAJIbHOIO), BUIBI THOPHAM3ALMH | paboTa
(OMM3KOPOJACTBEHHOW H  OTHAJIEHHOW), CIOCOOBI  IMONTYYCHHS
HNOJUIUIONJ0B. [IpMBOAUTE HpUMeEpHl JOCTHKEHHUH CEIEeKIHUU
pacTeHU U KUBOTHBIX
7.3 buorexnonoru | 1 PackpeiBaTh cosiep:kaHue TEPMUHOB U TOHSITHI: OMOTEXHOJIOTHS, [IpoextHas | bubnuore
s KaKk oTpacib KJICTOYHAsl MH)KEHEepUsl, FTeHHasl MH)KEHEepusi, KIIOHUPOBaHUE, pabota ka [IOK
IPOU3BOJICTBA TpaHcreHHsle opranu3mel, MO (reHeTnuecku https://m.e
MOJUGUIMPOBAHHBIE OPraHU3Mbl). XapaKTepH30BaTh dsoo.ru/7f
OMOTEXHOJIOTHIO KaK OTpacilb IPOU3BO/ICTBA, OCHOBHbIE 418886
JOCTHKEHHsI OMOTEXHOJIOTMHU B 00JIACTH POMBIIIIIIEHHOCTH,
CEJIBCKOT0 XO351CTBA U MEIULIMHBI.
[lepeuncnaTh M  XapakTepuU30BaTh  OCHOBHbIE METOABI U
TOCTIDKEHHSI OMOMH)KEHEPUH.
OO6cy)xaaTh 3KOJOTMYECKUE U 3TUYECKHUE aCIEeKThl HEKOTOPBIX
HCCIIeIOBaHUM B 00J1acTH OMOTEXHOJIOTUN (KIOHUPOBAHUS,
HCKYCCTBEHHOTI'O OIIOJOTBOPEHUS, HAITPABICHHOTI'O H3MEHEHHUSI
Tre€HOMAa M CO3/IaHUs TPAHCT€HHbBIX OPraHU3MOB)
Wroro no reme | 3
PesepBHoe KonTpoabnas padora Kontpons | bubnuore
BpeMs Has pabora | ka  L[[OK
https://m.e
dsoo.ru/7f
418886
OBIIEE 34
KOJIMYECT
BO 110
I[TPOTPAMME
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11 KJIACC

Buaebl nessTeqbHOCTH, IVIAHMPYeMbIe 00pa3oBaTe/IbHbIC Buapl, DJIeKTPOH
pe3yJIbTaThl H3YYeHHS pa3jelia ¢popmbI HbIE
KOHTpOJs | (umudpo
BbI€)
KonnyecTBo yacos
HaumeHnoBa o0pasoBa
HHe TeJIbHbIC
Ne
a3/1eJI0B U ecypchl
on | P pecyp
TeM
MPOrpaMMbl Kount | Ilpak
0JIb | THYeC
Bee | P
HbIE KHe
ro
pa6o | pa6Go
ThI ThI
Tema 1. DBononMOHHAs OMOJIOTHSA
1.1 OBoronus u 1 PackpsiBaTh coziepkaHue TEPMUHOB U TIOHSATHUI: 3BOJIIOLHSA, TectoBass | bubmmore
METO/BI €€ nepexoaHbie (popMbl, (PUITOreHeTHUECKUE PSAbl, BUIBI-OHIEMHUKH, | paboTa, ka [OK
U3yYCHUSI. BUJIBI-PEIUKTHI, 3aKOH 3apOJIBIIIEBOTO CXOJICTBA, YCTHBIN https://m.e
Hcropus OMOreHeTUYEeCKUI3aKOH, TOMOJIOIMYHbIE M aHAJOIMYHbIE OpPraHbl, | OMpOC, dsoo.ru/7f
pa3BUTHUSA pYyJUMEHTapHbIE OpPraHbl, aTABU3MBI. npoekTHast | 418886
IPEJCTaBIIE IlepeuncasTb OCHOBHBIE TAIBI PA3BUTHS YBOJIIOLMOHHOM TeOpUHU. | paboTa
HUHI 00 XapakTepHu30BaTh CBUJIETEIHCTBA SBOJIIOLUN:
IBOJIIOLIUU [AJICOHTOJIOTHYECKUE, Onoreorpaduyeckre, SMOpHUOIOTrHUECcKue,

CpaBHUTCIIbHO- aHATOMHUYCCKUC, MOJICKYJIAAPHO- OMOXMMHYECKHE.
[IpuBoauTH MpuUMEpPHl MEPEXOIHBIX POPM OPraHU3MOB,
(bl/IJ'IOFeHeTI/I‘IGCKI/IX PpAOI0B.

[IpuBoauTh (HOPMYITHPOBKM 3aKOHOB OHWOTEHETHYECKOTO H
3apOBIIIEBOTO CXOJCTBA. PackphIBaTh cojiep)KaHWE TEPMUHOB U
MOHSITHIA: CUCTEMaTHKa, €CTECTBEHHBIA U HCKYCCTBEHHBII O0TOOD.
XapaKTepI/ISOBaTB OCHOBHBIC 3BOJJIFOITMOHHBIC UACHU, KOHICIIIIUN U
TEOPHUH; CPABHUBATH B3B! Ha BUJ U dBotonnio K. Jlunnes, X.b.
Jlamapka, Y. JlapBuHa.

OuenuBatsb Bkiaja JInHHes B pa3ButHe
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CHCTEMAaTHKH U 0OBACHATH IPUHIIUITBI ONHAPHON HOMEHKJIATYPHI.
XapakTepu30oBaTh COJIEPKaHNE U 3HAUEHHE IBOJIIOLIMOHHON
koHuenuuu JK. b. Jlamapka.
OneHnBaTh €CTECTBEHHO-HAYYHbIE U COLIMATIbHO-9KOHOMUYECKHE
IIPEANIOCHUIKY BOSHUKHOBEHUS 3BOJIIOLMOHHON Teopun Y.
JapBuna. PackpbIBaTh co/iepKaHKe IBOTIOLIMOHHON TeoprurY.
JlapBHHa; cpaBHUBATh HEONPEAEIEHHYIO U OIIPENEIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOP, (hOpMBbI
O0pBOBI 32 CYIIIECTBOBAHHUE.
OnuceIBaTh MOJIOKEHNUS CUHTETUUECKONH TEOPUU 3BOJIIOLUU
(CTD) u o0BsACHATH €€ 3HAUYCHHE JIJIsl OMOJOTHH
1.2 Bxonnas Bxoanast kOoHTpoJIbHAs1 padoTa Konrpons | bubmmore
KOHTPOJIbHAs Has padora | ka  IIOK
pabota https://m.e
dsoo.ru/7f
418886
1.3 Bun: xpurepun 0,5 PackpsiBaTh conepxkaHue TEPMUHOB U IOHSATHUN: MUKPOIBOJIIOLHUS, | Y CTHBIN bubnunote
U CTPYKTYpa. BUJ, KPUTEpUU BHJA, apeajl, MOMyJsHs, TeHOPOH[, MyTaluH, | OMpOC ka [OK
[omynsmms KOMOMHAIMH T€HOB. https://m.e
KaK KaK XapakTepu30BaTh BUJ KaK OCHOBHYIO CHCTEMATHYECKYIO CAMHUILY dsoo.ru/7f
3JIEeMEHTapHast U LIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY. 418886
eMHULIAa BUIA Boiaensats kputepuu Buaa
(Mopdonornyeckuit, PU3NOIOTUIECKUN, OHOXUMHUYECKHIA,
TeHETUYECKUH, IKOJIOTMYECKUM, reorpauueckuil) U IpUMEHSITh
KPUTEPUH I OIMCAHUS KOHKPETHBIX BUOB.
XapakTepu30oBaTh MOMYJISALMIO KAK CTPYKTYPHYIO €IMHULLY BUAA U
IBOJIIOLIUHU.
OnuceIBaTh MOMYJIALMIO IO OCHOBHBIM
NIOKA3aTeNsIM: COCTaB, CTPYKTYpa
1.4 JBmwxymme PackpbiBaTh conep:kaHne TEPMUHOB U TTOHSITHIA: KOMOWHATHUBHAS TecroBas bubaunore
CHUJIBI W3MEHUYHUBOCTh, MyTallUH, MYTAIMOHHBIN MTPOIIECC, pabora, ka [OK
(3:11eMeHTapHBI MOIYJIAIUOHHBIE BOJHBI, APei() T€HOB, U30JIALNS, MUTPALHH. YCTHBIN https://m.e
e (bakTopsbI) XapakTepu30oBaTh 3JIEMEHTApHbIE (PaKTOPHI IBOTIOIINN: orpoc dsoo.ru/7f
3BOJIIOLIMH MYTaIMOHHBIN TPOTIeCC, KOMOWHATUBHAS N3MCHUNUBOCTD, 418886
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MOMYJISIIIMOHHBIE BOJHBI, Ipeiid) TeHOB, N30JIALINS, MATPALIHUSI.
YcTraHaBIMBaTh MPHYUHHO- CIICACTBEHHBIE CBS3H MEXKITY
MEXaHH3MOM U PE3yJTbTaTOM JACHCTBHS IBUKYIIUX CHUTT
(311eMeHTapHBIX

(hakTOPOB) HBOIIOIIUN

1.5 EcrecTBennsIi PackpsiBaTh coznepxaHue TEPMUHOB U TecroBast | bubmamore
or6bop u ero MOHATHUI: ecTeCTBeHHbIH 0TOOp, Ooprba 3a cyliecTBOBaHHE. | paboTa, ka [OK
(hopMbl OnuceiBaTh MEXaHU3M JIEUCTBUS €CTECTBEHHOI'O 0TOOpA. YCTHBIH https://m.e

Xapakrepu3oBatbh (HOpPMbI €CTECTBEHHOTO OTOOpa (IBMXKYILMH, | OMPOC dsoo.ru/7f
CTaOWIM3UPYIOLIUH, NU3PYNTUBHBIA) M CpPAaBHHUBATH HUX MEXIY 418886
co0oil.

XapakTepu3oBaTth OOppOy 3a CYIIECTBOBAHHWE U CPAaBHHUBATh €€

BU/IBI (MexBHIOBAS, BHYTPUBUIOBAS, 6opnba c

HEeOJIAroNPUATHRIMU ()aKTOPAMHU BHEIITHEH CPEJIbl)

1.6 Pe3ynbrarsl 0,5 PackpeiBath coaepxanre TEPMUHOB U TOHSTHINA: buonoruue | bubmmore
3BOJIFOLUU: IIPUCIIOCOOTIEHHOCTD, IOKPOBUTEIBCTBEHHAS U CKUHI ka [OK
MIPHUCIIOCOOJIEH npeaocTeperaromias OKpacka, MaCKUPOBKa, BUJI000pa30BaHNUE. JTUKTaHT https://m.e
HOCTh OnuchIBaTh MEXaHNW3M BO3ZHUKHOBEHUS IPUCTIOCOOICHUH Y dsoo.ru/7f
OpraHu3MOB H OpPraHU3MOB. 418886
BU1000pa30BaH BrIsSBISTE 110 M300paKeHUSIM, Ha )KUBBIX M (PUKCUPOBAHHBIX
ne npernaparax IpuMepbl MPUCITOCOOICHHOCTH PAaCTeHUN H

KUBOTHBIX K YCIIOBHSM Cpebl

o0OuTaHMsl, I0Ka3bIBaTh OTHOCUTENbHYIO 11€71€C000pa3HOCTh
MPUCTIOCOOICHUH.

XapakTepu3oBaTh CIOCOOBI U MEXaHU3MBI BUI000pa30BaHus,
OIMCHIBATh U CPABHUBATH OCHOBHBIE ()OPMBI SKOJIOTUYECKOTO U
reorpauyeckoro Bu1000pa3oBaHus

1.7 Hanpasnenust PackpriBaTh cosiepkaHue TEPMUHOB U ITOHATUN:MaKpodBotonusi, | TectoBas | bubmumore
u Iy TH ¢dunorenes, OMOIOTUYECKUH TIPOTPECC U perpecc, apoMopdos, paborta, ka [IOK
MaKpOAIBOJIIO WIMO0AIaNTaIMs, 001Iast IereHepalys, alallTUBHAS paIhaIlns. YCTHBIN https://m.e
UH XapakTepu3oBaTh (POPMBI IBOJIOIHH. orpoc, dsoo.ru/7f

BrisBisiTe apomopdo3bl 1 uaroaganTauy y paCTCHUN 1 npoektHas | 418886
YKUBOTHBIX. pabora

42


https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

CpaBHUBaTH OMOIOTUYECKUH MPOTpecc U OMOIOTUIECKUI perpecc,
apoMopdh03, UAN0ATANITAIUIO U OOITYIO0

JIeTeHEePALHIO.

BrLiaBiaTh B3aMOCBS3H MCXKAY IMyTAMU U HAlIPpaBJICHUSAMUN
HBOJIIOIIMH Y PACTEHHM U KUBOTHBIX

HUroro 4yacos 1
10 TeME
Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU HA 3emJie
2.1 Hcropus PackpsiBaTh conepkaHre TEPMUHOB U ITOHATUI: KPEALIMOHU3M, TecroBast | bubmamore

KHU3HU abuoreHes, BUTAIN3M, aHCIIEpMUs1, OMOII033, KOallepBaThl, padora, ka [LIOK
Ha 3emJie 1 MPOOUOHTHI, CUMOHOTeHe3. XapaKTepU30BaTh METO bl U3YUCHUS YCTHBII https://m.e
MeTObI €€ HCTOPUYECKOT0 IPOLLIOTO 3eMIIN. OIpoc dsoo.ru/7f
W3y4EHUSI. [lepeuncisiTb OCHOBHBIE 3Tallbl XMMHUYECKOH M OMOJOTrMYECcKON 418886
['unoressr SBOJIFOLIUH.
MIPOUCXOXKJICHH W3znaraTth coepaHne TUTIOTE3 U TEOPUH BOZHUKHOBEHUS JKU3HU
s OJKU3HM Ha Ha 3emiie (KpealoH13Ma, CaMOIIPOU3BOJILHOTO 3apOKICHHS
3emie (cnoHTaHHOTO), MaHcTIepMuu, runoTe3bl PHK-Mupa).

OnwuceiBate 3kcniepumenTsl C. Munepa u I'. FOpu no nosyuenuro

OpPraHMYECKUX BELIECTB M3 HEOPTaHWYECKUX MyTEM aOMOTreHHOTrOo

CHHTE3a

2.2 OCHOBHbBIE 0,5 PackpsiBaTh conepkaHue TEPMUHOB M TIOHSTHI: 90H, 9pa, iepuo, | [IpoextHas | bubmmore

JTarbl apoMop]o3bl, HAMOANANTALINY. pabora ka [OK
SBOJTIOITHI 3HaTh MOCJIEIOBATEILHOCTH JOHOB: KaTapXxe, apxel, MpoTepo30H, https://m.e
OpPraHMYeCcKOro (banepo3oii; 3p: apxenckas, dsoo.ru/7f
MHpa Ha MPOTEPO30MCKas, MAIC030MCKast, ME3030MCKasl, KAHHO30MCKas; 418886
3emie, NIEPUOJIOB: KeMOPUICKUIN, OPTOBUKCKHH, CHITypUICKHIHA,
pa3BUTHE JIeBOHCKUH,

YKU3HH 110 3paM
U TiepuoiaM

KaMEHHOYTOJIbHBIM, MEPMCKUI, TPHUACOBBIN, IOPCKUH, MEIOBOM,
MaJICOr€HOBBI U HEOT€HOBBIN, AaHTPOIIOTE€HOBBIH.
XapakTepru30BaTh OCHOBHBIE COOBITHS B PAa3BUTHH OPTAHUYECKOTO
Mupa

I10 ApaM ¥ IEPHOJIaM Ie0JIOTMYE€CKON UCTOPUU; ATAITBI PA3BUTHS
PaCTUTENBHOTO U )KUBOTHOTO MUpa. BIIeIUTH TJ1aBHBIE
apomMop§03bl paCTCHUN U KUBOTHBIX.
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CpaBHMBATh MEXy OO0 MpeicTaBUTENeH CHCTEMATHYECKUX
IpyII OPraHU3MOB, BBISIBJIATH YEPThl YCIOKHEHUS U
MIPUCTIOCOOJICHHOCTH K YCIIOBUSM JKU3HU
23 CoBpeMeHHas PackpeiBaTh conep:kaHue TEPMUHOB U IIOHATUI:CUCTEMATHKA, Camocrost | bubmmore
cucrema HCKYCCTBEHHAasl M €CTeCTBEHHas Kiaccuduxaius, OuHapHas eJIbHas ka [OK
OpPraHUYECKOro HOMEHKJIATypa, IPUHLUI UEPAPXUYHOCTH. pabora https://m.e
Mupa XapakTepru30BaTh COBPEMEHHYIO CUCTEMY OPraHMYECKOTO MHpa dsoo.ru/7f
418886
24 DBoIIOLUS PackpsiBaTh cofep;kaHre TEPMUHOB U TOHATUIA:aHTPOTIOJIOT U, TecroBast | bubmmore
YeJoBeKa aHTpPOIIOTeHe3, YenoBek pasyMmubiii (Homo sapiens), pabora, ka [IOK
(anTpoOMmore MPSAMOXOXKIEHUE, BTOPAsi CUTHAJIbHAS CUCTEMA. YCTHBIN https://m.e
HE3) [lepeuncasaTh 3aa4u aHTPONOJIOTUH, ATATIBICTAHOBIICHUS U orpoc dsoo.ru/7f
pPa3BUTHS TIPEACTABICHUN O MPOUCXOKICHUH YETIOBEKA. 418886
W3naratb OCHOBHBIE IOJIOKEHUS TEOPUN
Y. lapBuHa, KpUTUYECKHU
OLIEHMBATh HEHAYYHYIO HH(POPMAIIHIO O IPOUCXOKIECHUN
YeJI0BeKa.
3HaTh cUCTEeMaTUUYeCKOe oJIokeHune Buaa Homo sapiens,
NEPEUYHCIATH €ro MOP(OIIOro-aHATOMHUECKUE PU3HAKU PA3HOTO
YpOBHS (THII, KJIacC, OTPSAL U JIp.).
YcTaHaBIMBaTh YEPTHI CXOJCTBA U PA3JIMUMI YEJIOBEKA U
KHUBOTHBIX. OOBSACHATH U OLICHUBATh 3HAUEHHUE HAYYHBIX 3HAHUH O
IIPOUCXOKICHUN
4eJI0OBEKA /ISl IOHMMAaHUSI MECTa U POJIM YEJIOBEKAa B NPUPOJIE
2.5 JBrxymue PackpeiBaTh cofepxaHie TEPMUHOB U OHATUN: (DaKTOPbI TecroBast | bubmamore
CHJIBI aHTPOIIOT€HE3a, IPYIIIOBOE COTPYIHUYECTBO, PEUb, OPYAUIHASL padora, ka [OK
(daxTopsrn) NEeSATETBbHOCTD, MOTUMOP(PHU3M. YCTHBIN https://m.e
AHTpOTOreHe3a XapakTepu3oBaTh JBUXKYIIUE CHUJIBI (daxTopsr) | ompoc dsoo.ru/7f
aHTpOINoreHe3a: OWOJIOTUYECKUE M COLMAJIbHBbIE, CPAaBHHUBATH X 418886
MEXIYy cO00M
2.6 OcHOBHBIE PackpsiBaTh copepkaHre TEPMUHOB U IIOHATHI: aBCTPAJIONNTEK, TecroBast | bubmmore
CTauu YEJIOBEK YMEJIbIH, YEIOBEK MPSIMOXO AN, HeaHAepTaell, pabora, ka [OK
9BOJIIOLIUU KpOMaHBOHEII, YCTHBIH https://m.e
YyesioBeKa HEOJIMTUYECKAasi PEBOJIIOLINS, IEPBOOBITHOE UCKYCCTBO. oIpoc dsoo.ru/7f
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XapakTepu3oBaTh U CPaBHUBATh MEXIYy COOOW OCHOBHBIC 418886
CTaJluM 3BOJIOLUHU YEJIOBEKA: XPOHOJIOIMYECKHH BO3pacT, apeal
pacrpocTpaHeHus, OObEM TOJOBHOTO MoO3ra, 00pa3 XU3HH H
opynus Tpyaa
2.7 Yenoseueckue PackpeiBaTh cosepkaHue TEPMUHOB U MOHSATUI:packl, pacorene3, | [IpoexktHas | bubnuote
pacsl U colMaj- JapBUHMU3M, PACU3M, METHCALIUS. pabora ka [OK
IpUPOAHbIEa1a XapaxkTepu3oBaTh U CPaBHUBATH https://m.e
OTalUH IIpencraBureneil 4eI0BEYECKUX PAC, PACKPBIBATh IPUUYHUHBI U dsoo.ru/7f
YyeJoBeKa MEXaHU3MbI PACOTEHE3A, IEPEUNCIIATh U TPUBOJIUTH IPUMEPDI 418886
MIPUCIIOCOOTIEHHOCTH YeJIOBEKA K YCJIOBUSAM CPEJIbl, TPUMEPHI
MIPUCTIOCOOUTENBHOIO 3HAYEHHS PACOBBIX MPU3HAKOB.
Jloka3bIBaTh €AMHCTBO BUa Homo sapiens, HayuHyt0
HECOCTOSITEIBHOCTh PACOBBIX TEOPUM, HJIEH COLMATIBHOTO
JapBUHHU3MA U pacu3ma
HTroro 1o teme 0,5
Tema 3. OpranusMbl 1 OKpYy:Kaloias cpeaa
3.1 DKonorus Kak PackpbIBaTh cofiepxKaHue TEPMUHOB U MOHATHUI: SKOJIOTHS, IIpoextHas | bubnuore
HayKa 10JIEBbIE HAOIIOACHUS], IKCIIEPUMEHTbHI, MOHUTOPUHT pabota ka [OK
OKpY’Kalollel cpe/ibl, MOJICIMPOBAHUE, SKOJIOTHUECKOE https://m.e
MHUPOBO33PEHHE. dsoo.ru/7f
[lepeuncnsaTs 3aaa4n SKOIOTUH, €€ pa3eibl U CBS3H C APYTUMHU 418886
HayKaMu. XapaKTepu30BaTh METO/IbI
9KOJIOTUYECKHUX UCCIETOBAHUIN
32 Cpenpl PackpeiBaTh cofiepkaHue TEPMUHOB U TIOHATUM: cpefja OOUTaHusi, | YCTHBIN bubnmote
obuTaHus U 9KOJIOTHYECKUE (PaKTOPbI, OMOJIOTMUECKUI ONTUMYM, orpoc, ka [OK
3KOJIOTUYECKUE OTPaHMYMBAIOIINN (JIUMUTUPYIOLIUH) (aKTop. mpoeKkTHast | https://m.e
(hakTopsI XapakTepu30BaTh YCIOBUS Cpel OOMTaHUS OPTraHU3MOB; pabora dsoo.ru/7f
KJIacCU(DUITUPOBATH U XapaKTEPU30BATh IKOJOTHUECKUE PaKTOPHI: 418886
abnoTnyeckue, OMOTUYECKHE U AHTPOIIOT'€HHBIE.
OnwuceIBaTh NecTBUE IKOJOTHUECKUX (PAKTOPOB HAa OPTraHU3MBI.
XapakTepHu30BaTh 0COOEHHOCTH CTPOCHUS U
KHU3HEACSITEIbHOCTY PACTEHUH U JKUBOTHBIX pa3HbIX Cpej
oOuTaHus
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33 AbuoTtnueckue 0,5 PackpbiBaTh cofepkaHue TEPMUHOB U MOHSATHI: a0MOTHYECKUE TecroBast | bubmmore
bakTopbI (bakTopsl, poToneprou3M, OUOTOTHIECKUE pabora, ka [IOK
PHUTMBIL. YCTHBIN https://m.e
AHanu3upoBaTh JIEHCTBUE CBETA, TEMIIEPATYPHI, BIIAXKHOCTH Ha orpoc dsoo.ru/7f
OpraHU3Mbl U IPUBOIUTH IPUMEPHI PUCTIOCOOIEHHOCTH 418886
OpPTraHU3MOB.
[IpoBoauTh OMONOTrMYEcKHe HaOMIOIEHUS U O(OPMIAThH
PE3YJIBTAThI MPOBEIEHHBIX HAOIIOACHHIA
34 buotnyeckue PackpsiBaTh copiepikaHre TEPMUHOB U TTOHSATUI: OMOTHYECKHUE Camoctosar | bubmmore
(hakTopsI (hakTOpbI, XUITHUYECTBO, TAPA3UTHU3M, KOHKYPEHIIUS, MyTyallu3M, | eJIbHas ka [OK
cUMOM03, KOMMEHCAIIM3M, HaXJICOHNYECTBO, KBAPTUPAHCTBO, pabora https://m.e
aMEHCAJIN3M, HeUTpau3M. dsoo.ru/7f
XapaktepuszoBaTh OMOTHYECKHE (DAKTOPHI 1 418886
BU/IBIB3aNMOOTHOIIIEHU I MEX]Ty OPraHU3MaMU; IPUBOIUTh
MIpUMEpHI B3aUMHON MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
CpaBHUBaTh MEXy COOON BHUIBI OMOTUYECKHIX B3aUMOJICHCTBUI
OpraHu3MOB
3.5 DKoJIoTh4ecC 0,5 PackpriBath conepkaHre TEPMUHOB U MOHATHNA: TTOMYJISINSA, buonoruue | bubmamore
KHe YHCIIEHHOCTb, INIOTHOCTD, POKAAEMOCTD, CMEPTHOCTD, IPUPOCT, CKUH ka 1IOK
XapakTepuc MUTpalus, IMHAMUKA YUCIEHHOCTH MOIMYJISILIUH. JTUKTaHT https://m.e
THKH BUJAA H XapakTepu30BaTh OCHOBHBIE IMOKA3aTENM M SKOJIOTMYECKYIO dsoo.ru/7f
MOMYJIALIMKI CTPYKTYpY NONYJISIMU;, ONUCHIBATH MEXAHU3Mbl PETYJISLHUU 418886
YUCICHHOCTHU TOIYJISIIIAH
HUroro 4acos 1
10 TeMe
Tema 4. Coo0111eCcTBA M 3K0JOTHUYECKHE CHCTEMBI
4.1 CoobmecTBa PackpsiBath cosiepskaHie TEPMUHOB U MOHSATHIA: OMOLIEHO3, TecroBast | bubmmore
OpraHu3MOB HKOCHCTEMA, OMOTEOIICHO3, BUIbI-IOMUHAHTHI, SKOJIOTHUECKas paborta, ka [OK
HUIIIA. YCTHBIN https://m.e
XapakTepu3oBaTh OMOIIEHO3 (COOOIIECTBO), €r0 BUAOBYIO, orpoc dsoo.ru/7f
MIPOCTPAHCTBEHHYIO U TPO(PUUECKYIO CTPYKTYPHI. 418886
OOBACHATH POJb KOMIIOHEHTOB OHMOIIEHO3a B MOJCPKAHUHU €ro
CTPYKTYPHI U CYIIECTBOBAHUS
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Ha omnpenenéHHoN Tepputopur. OOBIACHATH OUONIOTHUECKUN
CMBICIT SIPYCHOCTH Y JINCTOBOW MO3aMKH.
CpaBHMBAaTh KOMIIOHEHTbI OWOIIEHO30B, WX BHUJIOBYIO,
MIPOCTPAHCTBEHHYIO M TPO(UYECKYIO CTPYKTYPBI, CBSI3U MEXIY
OopraHuzMamu
4.2 DKOCHUCTEMBI U PackpbIBaTh cofiepxaHne TEPMUHOB U TOHATHUI: IKOCUCTEMA, TectoBas | bubnuore
3aKOHOMEPHOC OMOreoleH03, MPOTYLIEHTbI, KOHCYMEHTHI, pEAYLEHTHI, pabora, ka [IOK
TH ux TpoduvecKkre ypoBHHU, MUILEBAs LIENb U CETh, IKOJIOTUIECKHE YCTHBIH https://m.e
CYIIIECTBOBA MUPaMHJIBI, OMoMacca, POIYKIIUS, CYKIICCCHS. Orpoc dsoo.ru/7f
HUS XapaKkTepu30BaTh CBOUCTBA SKOCUCTEMBI (€€ CIOCOOHOCTH K 418886
JUITUTEIHLHOMY CaMOTIOAIEP>KaHNI0, OTHOCUTEIHHO 3aMKHYThII
KPYTOBOPOT BEUIECTB, HEOOXOJUMOCTH ITOTOKA SHEPTUH).
CpaBHUBaTh NaCTOUIIHBIC U JETPUTHBIC MUILEBBIC LIETIH,
TpouvecKre YPOBHU SKOCUCTEMBI.
Pa3znuyars nupaMuipl NpOAYKLINH, TUPAMUIBI YUCIEHHOCTHU U
MUpaMU/Ibl OMOMACCHI.
CocraBiATh 1lenu U ceTy nutanus. [lepednciars cBOMCTBa
HKOCHUCTEM: YCTONUNBOCTb, CAMOPETYJIALIUS, pa3BUTHE
(cykueccus).
OnuchIBaTh MEXaHU3M MOJIICPIKAHUS PABHOBECHS B IKOCUCTEMAX.
XapakTepHu30BaTh CYKIECCHHU, BBISBISTH IPHYUHBI M OOIIIHE
3aKOHOMEPHOCTH CMEHBI 3KOCHCTEM
43 [Ipuponnsie PackpsiBaTh cozepkaHue TEPMUHOB U IOHATUI: BOJIHBIE TectoBass | bubmmore
9KOCUCTEMBI HKOCUCTEMBI, OMOTEOIIeHO3bI, PUTOILTAHKTOH, paborta, ka [IOK
300ITAaHKTOH, O€HTOC, rymyc. [IpHBOIUT MpUMEPHI IPUPOAHBIX YCTHBIN https://m.e
AKOCHUCTEM CBOCH MECTHOCTH. ompoc, dsoo.ru/7f
CpaBHUBAaTh Ha3€MHBIE U BOJIHBIE SKOCUCTEMBI; OpraHU3Mbl, | IpoekTHas | 418886
oOpasyromue pa3Hble TpOopHUeCKHEe YPOBHHU pabora
44 AHTpPONIOTeHH PackpbiBaTh cofiep:kaHue TEPMUHOB M TOHSITHIA: aHTPOTIOT€HHAs TecroBast | bubnmore
BI€ SKOCUCTEMBI 9KOCHCTEMA, arpO’IKOCUCTEMA, YPOOIKOCUCTEMA, pabora, ka [IOK
Oropa3HooOpasue. YCTHBIH https://m.e
XapakTepu30BaTh arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI, orpoc dsoo.ru/7f
O0COOCHHOCTH UX CYIIECTBOBAHHUS. 418886
[TpuBOANUTE TPUMEPHI AHTPOTIOT€HHBIX YKOCHCTEM CBOEH
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MECTHOCTH, OIIUCHIBATh UX BUAOBOM COCTaB U CTPYKTYPY.
CpaBHUBATB COCTaB U CTPYKTYPY IPUPOIHBIX IKOCUCTEM U
arpo3KOCUCTEM, arpO’IKOCUCTEM U
ypOo3sKocHcTeEM
4.5 buocdepa 1 PackpeiBaTh coaepkaHue TEPMUHOB U OHATUIN: Onocdepa, )xuBoe | [IpoexktHas | bubnuote
BELIECTBO, AMHAMUUYECKOE PABHOBECHE. pabota ka [IOK
—Tio0anbHas OnenuBats Biiaa B. Y. BepHaackoro B co3anue y4eHus O https://m.e
JKOCHCTEMA o6uocdepe. XapakTepuzoBaTb cCOCTaB bMochepsl, PyHKIIUH )KUBOTO dsoo.ru/7f
3emiu BelecTBa Onocdepsl U onpenensiTh (Ha KapTe) 001acTH ero 418886
HauOOJIBIIEr0 PaCIPOCTPAHEHUS.
[IpuBouTE MpUMEpHI NPOSBIACHUS (YHKIUHN HKUBOTO BEIIECTBA
6uocdepsl, ONOreOXMMHUYECKON AEATEIbHOCTH YeI0BEKa.
[MepeuncnsaTs ocobeHHOCTH OHochepsl Kak TI00aTEHON
HKOCHUCTEMBI 3eMIIn
4.6 3akoHoMepHoC | 1 PackpsIBaTh coepkaHue TEPMUHOB U IIOHATUH: LIEJTOCTHOCTD TectoBass | bubnuore
TH CYIIIECTBOBA onocdepbl, KPyroBOpOT BEIIECTB, pabora, ka [IOK
HUs OMochepbl OMOTreOXMMHYECKHE IIUKIIBI 2JIEMEHTOB, 30HATBHOCTH OMochepsl, YCTHBIN https://m.e
OMOMBI. orpoc, dsoo.ru/7f
OnuchIBaTh KPyroBOpPOT BEIIECTB, OMOT€OXUMHUECKUE IIHUKIIBI npoekTHast | 418886
aszoTa u yriepoja B ouocdepe. pabora
OOBACHATH NPUUKHY 30HATBHOCTH Onochepsl. [lepeuncsaTs u
XapaKTepu30BaTh OCHOBHBIE OMOMBI
cymy 3emMiau
4.7 Yenoseuectso | 1 PackpbiBaTh conepkaHue TEPMUHOB U YcerHbii bubnunote
B Oumocdepe MTOHATUI: aHTPOIIOT€HHBIE U3MEHEHUS, DKOJIOTUIECKUNA KPU3HUC, oIpoc ka [OK
3emiu ri100anbHbIe TPOOIIEMBI. https://m.e
Xapakrepu3oBaTh OMOC(HEPHYIO pOJIb UEIOBEKA. dsoo.ru/7f
ITpuBOANUTE IpUMEPHI AHTPOIIOT'€HHBIX U3MEHEHUH B Orocdepe. 418886
OreHnBaTh MOCTEACTBUSA 3arPs3HEHUS BO3TYIITHOM, BOIHOM
cpezbl, '3MEHEHUS KJIMMaTa, COKpaleHus OnopazHooOpasusi.
dopMyIHpOBaTh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIIICHHIO K
r7100aIbHBIM U PErHOHAIIBHBIM 3KOJIOIMYECKUM MpobiemMam,
apryMEeHTHPOBATH CBOIO TOUKY 3PEHHUS.
HazpiBaTh Npu4MHbI OSBICHMS TPUPOAOOXPAHHOMN 3TUKH,
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pacKpbIBaTh 3HAYCHHE MTPOTPEcca ISl MPEOIOTICHHUS
HKOJIOTHYECKOT0 KpU3nca
4.8 CocymiectBoBa | 1 PackpeiBaTh cofepkaHue TEPMUHOB U IIOHATUM: pallMOHAIbHOE Tecrosas | bubmmore
HUE MIPUPOJIBI U IPUPOJIOIIOIB30BaHNE, YCTOHUYNBOE pa3BUTHE, KOIBOIIOLIHUS. padora, ka IOK
YEeJI0BEUECTBA Xapakrepu30BaTh PAlMOHAILHOE UCIIOIb30BAHUE IPUPOTHBIX YCTHBIN https://m.e
PeCypcoB; OCHOBHBIE MOJIOKEHUS KOHIIETILIUN YCTOHYHUBOTO oIpoc dsoo.ru/7f
pa3BUTHS 418886
HUroro wyacos | 9
0 TeMe
PesepBHoe 2 Kountpoabnas padora Konrpons | bubnmore
BpEMSI Has padora | ka  IIOK
https://m.e
dsoo.rw/7f
418886
OBUIEE 34 2,5
KOJIMYECTB
OYACOBIIO
I[MPOI'PAMME
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Cnoco0bl OlleHKH JOCTHKEHHU S Y4AIIMMUCH
IVIAHUPYEMBIX Pe3yJIbTATOB

Kpurepun onenusanus. BUOJIOI' U5
IIpy BbICTAB/ICHNH OLIEHKH HEO0X0IMMO YYUTHIBATh:

®  [PaBUIBHOCTH U OCO3HAHHOCTH M3JIOKEHHSI COJCPIKaHUS,

®  [IOJHOTY PACKPBITHUS TOHSATHIA,

®  TOYHOCTH YNOTpPEOJICHNS HAYYHBIX TEPMHHOB;

®  creneHb CPOPMUPOBAHHOCTU UHTEIIEKTYAJIBHBIX U 001IeYy4eOHbIX YMEHU;

®  CaMOCTOSTEIbHOCTb OTBETA;

®  peYeByIO0 IPaMOTHOCTH M JIOTHYECKYIO NIOCIEA0BATEIbHOCTh OTBETA.

Bbicoknii ypoBeHb - 0TMeTKA «5»:

®  [IOJHO PAacCKPBITO COJEpKaHUE MaTeprana B 00beMe MporpaMmbl U yueOHHKa;

®  YETKO M MPABWJIbHO JIaHbI ONPEEIICHUS U PACKPBITO COCpKAHKUE TOHATHUH;

®  BEPHO MCIIOJb30BaHbl HAYYHbIC TEPMUHBI;

® Ui J0Ka3aTeJbCTBA MCIIONB30BaHbl PA3IMUHbIE YMEHHs, BBIBOJbI M3 HAOIIOJCHHNA U
OIIBITOB;

®  OTBET CAMOCTOSATEJbHBIN, UCIIOIb30BaHbl paHee MPUOOPETEHHbIE 3HAHUS.

IoBbIlIEHHBIH YPOBEHD - 0TMETKA «4»:

®  PacKpBITO OCHOBHOE COZIEpP)KaHUE MaTepHaa;

® B OCHOBHOM TpPAaBWJIBHO [aHbl OMNpEJCNICHHs TMOHATUH M HWCIOJIb30BAHBI HAy4YHBIE
TEepMUHBI,

®  OTBET CAMOCTOATEIIbHBII;

® ompenereHUs TOHATHHA  HEMOJHBIE, JONYUICHb  HE3HAUYMTENbHBIE  HapyIICHUS
HOCJIEIOBATENbHOCTH HW3JI0XKEHUs, HEOOJbIINE HETOYHOCTH IPU MCIOJIB30BAaHUM HAy4YHBIX
TEPMHUHOB WJIM BBIBOJIaX M 00OOIICHUSX 13 HAOIIOCHHUI U OTIBITOB.

ba3oBblii ypoBeHb - 0TMeTKa «3»:

®  YCBOEHO OCHOBHOE COZIEp)KaHUE yueOHOro Marepuaia, HO U3J10XKEeHO (pparMeHTapHO, HE
BCEr/la OCe0BaTEIbHO; ONPEeNICHUsI TOHATUN HEOCTATOYHO YETKHE,

®  He HCIIOJIb30BaHbl B KAUECTBE JOKA3aTeIbCTBA BBIBOABI M 0000IIEHNs U3 HAOIIOICHUH 1
OTIBITOB WJTH JIOTTYIIEHBI OITUOKH MTPH UX U3JI0KCHUH;

®  JIONMyLIEHbl OIMOKM M HEJAOCTATOYHO B HCIOJIb30BAHWU HAYYHOH TEPMUHOJIOTHH,
ONPEACICHUHN MOHITHH.

Huzke 0230BOro ypoBeHb - 0TMETKA «2»:

OCHOBHOE COJIepKaHie y4eOHOTo MaTepralia He pacKphITo;

®  He JaHBl OTBETHI HA BCIIOMOTATEILHBIE BOIIPOCH! YUHUTEIIS;

® jomyuieHsl rpyOble OMMOKM B  ONpPENEJCHUH IOHATHH, TMPU  HUCIOJIb30BAHUH
TEPMUHOJIOTHH.

OneHka npakTH4ecKUX yMeHuil yyammxcs. OueHka yMeHMii CTABUTH ONBITHI.

YuuTeab 10J5KeH YYUTHIBATh:

®  CaMOCTOSITEIIBHOCTB M0100pa 000PYyI0BaHMS U OOBEKTOB;

®  [I0CJEN0BAaTEIbHOCTh B BHIIIOJHEHUN PAOOTHI MO 3aKJIAKE ONbITA;

®  JIOTMYHOCTh M TPaMOTHOCTb B ONMCAHUM HAOJIOJCHUN, B (POPMYIMPOBKE BHIBOJIOB M3
OIIBITA.

BbIcOKHI YPOBEHBb- 0TMETKA «S»:

®  [IpaBUJIBHO ONpeEJeieHa Lelb OIbITa;

®  CaMOCTOSITEJILHO U IMOCJIEO0BATEIBHO MPOBEJEHBI 110A00p 000pyAOBaHUs U OOBEKTOB, a
TaKke pabdoTa IO 3aKJIaJKe OIbITa, HAy4YHO IPAaMOTHO, JIOTMYHO OIMCAHbl HAOIIOACHUS H
c(hOpMyITHPOBAHBI BEIBOJIBI M3 OIBITA.

IoBbIIIEHHBIH YPOBEHD - 0TMETKA «4»:

®*  [IpaBUJIBHO ONpEJeieHa Lelb OMbITa;



®  CaMOCTOSITEJIBHO TMPOBEJCHA MOA00pP 00OpyJOBaHUS M OOBEKTOB, a TaKXe pabdoTa 1o
3aKJIaJIKe OTIbITA,

®  [IpH 3aKJIAJKE OMBITA JomycKaeTcs 1 — 20mmoKu;

® B IIEJIOM IPAMOTHO M JIOTUYHO OMUCAHBI HAOMIOJEHUS U C(HOPMYIHPOBAHBI BHIBOJIBI U3
OTIbITA;

® B ONUCAHWM HAOIIOJICHUH U3 OMBITA JOMYIIEHBI HETOYHOCTH, BBIBOIBI HETIOJHBIE.

ba30Bblil ypoBeHb - 0TMETKA «3»:

®  [pPaBUJIBHO OMpe/elieHa LIeJb OIbITa;

*  noxdop obopynoBaHUSA U OOBEKTOB, A TAKXKE PaOOTHI IO 3aKJIA/IKE OIbITAa IPOBEIEHBI C
MOMOMUIBIO YUUTEIS;

®  IOmyIIEeHbl HETOYHOCTH U OIIMOKU MPH 3aKJIaJKE OIbITa, OMHCAHWW HAOIIOACHMIA,
(bopMyJIMPOBAHUU BHIBOJIOB.

Hwuxe 0230BOro ypoBeHb-0TMETKA «2»:

®  HE ONpe/eiIeHa CAMOCTOATEIBHO LENb OIbITA;

®  He MOArOTOBJICHO HYXHOE 000py10BaHHE;

®  IOMYIIEHBI CYIIECTBEHHBIC OMTMOKH MPH 3aKIaKe U 0POPMIIEHUH OITBITA.

OueHka yMeHuUil MPOBOAUTH HAOIIOIEHHS.
Yuureb 10/KeH YYUTHIBATH:

®  MPaBUIBHOCTH MPOBEACHUS HAOIIOICHUH 110 3a/IaHUIO;

®  yMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKK y HaOII0gaeMoro oOBbeKTa (Ipoiecca)
JIOTUYHOCTH M HAYYHYIO TPAMOTHOCTH B O(DOPMIICHUH Pe3yIbTaTOB HAOIIOCHUI U B BEIBO/IAX.

Bbicoknii ypoBeHb - 0TMETKA «S»:

®  [PaBUJIBHO IO 33JJaHUIO YUUTEIs IPOBEJCHO HAOII0ICHHE;

®  BBIJCJICHBI CYIIECTBEHHBIEC PU3HAKU Y HaOII0JaeMoro o0beKTa (Iporecca);

®  JIOTUYHO, HAYYHO TPaMOTHO 0(OPMIICHBI pe3yIbTaThl HAOIIOACHUI U BHIBOJIBI.

IToBbIlIEHHBII YPOBEHb- 0TMETKA «4»:

®  [PaBUIIBHO IO 33JJaHUIO YUUTEIS IPOBEJICHO HAOII0ICHUE;

® [pu BBIJACJICHUU CYIIECTBEHHBIX NPHU3HAKOB y HaOIomaeMoro oobekra (mporiecca
Ha3BaHbl BTOPOCTEIICHHBIE;

®  JomymnieHa HeOpeKHOCTh B 0OPMIICHHH HAOII0IEHUH 1 BBIBOJIOB.

ba30Bblil ypoBeHb - 0TMETKA «3»:

®  IOMyIIEHbl HETOYHOCTH M | — 2 OommMOKM B MPOBENECHUU HAOIIOACHUN TO 33aJJaHUI0
YUUTETIS;

® M BBIICTICHUHM CYIIECTBEHHBIX MPU3HAKOB y HabmogaemMoro oObekTa (Ipolecca)
BBIJICJICHBI JIMIIIb HEKOTOPHIE,

e nomymeHs! ommoku (1 - 2) B opopmiaeHnn HaOIIOIEHUH U BBIBOJIOB.

Huxe 6a30BOro ypoBeHb - 0TMETKA «2»:

e JlomymieHsl ommOKH (3 -4) B MpOoBeICHUN HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

*  HenpaBuibHO BBIJICICHBI PU3HAKH HAOI01aeMOro 00beKTa (mpoliecca);

e  Jlomyuiens! omuoku (3 -4) B opopmiieHnn HaOIIOCHUI U BBIBOOB.

OueHka 3a NpoBepoOYHbIE TECThI

Yuutens MOMKEH MPOBECTH MHCTPYKLUMIO I TecTupyeMbiX. OHa NOJKHA OBITH KOPOTKOM,
HOHATHOM U OOIIEH 1 BCEX MCIBITYeMBIX. MHCTPYKIUS Ja€T pa3bsiCHEHHs, KaK HEOOXOIMMO
OTBeuaTh Ha 33JaHUs TecTa. B HHCTpyKIMK cooO1aeTcst BpeMsi, B TEUEHUE KOTOPOTO CIIylIaTeNsaM
HEOOXO0IMMO BBITIOTHUTH TECT, THIT IIIKAJIbl OILICHUBAHUS.

B 1mpolleHTHOM COOTHONMICHWHM OIEHKH (TI0 TSATHOAUIBHOW CHCTEME) PEKOMEHIYETCS
BBICTABIIATH B CIIEYIONINX JAUANa30HaX:

* 2»-49-0%

e W3»-69-50%

e «“»-89-70%

*  «5»-100-90%



IIucbMeHHbIe PadOTHI TPOBEPSIIOT 3HAHUS BCEX OOYYAIOUIMXCS OJAHOBPEMEHHO,
0osee OOBbEKTHBHBI, JAIOT BO3MOXKHOCTH MOTYYUTh CPABHUTENIBHYIO OIIEHKY 3HAHUI Kjacca,
BBISIBUTh OIIMOKM Kjacca B LEJIOM M Y KOHKPETHBI YYEHUKOB, W CJIENaTh BBIBOJ O
1eecoo0pa3HOCT MPUMEHSIEMON YIUTENIeM METOIUKHU TIPETIOTaBaHHUS.

[lucekMenHasi TmpoBepka OCYIIECTBISETCS B BHUJE OHOJOTHYECKUX JAUKTAHTOB,
MIPOBEPOYHBIX M CAMOCTOATEIBHBIX PAOOT, TECTOB, OMOIOTUYECKUX 3a/1ay.

Buosioruyeckuii JUKTAHT COCTOWT M3 MEPEUHS BOIIPOCOB, MIPOBEPSIONINX 3HAHUS
Ha PEMPOIYKTHBHOM ypOBHE, TPEOYIOMIMX OBICTPBIX W KPaTKUX OTBETOB. Hampumep: 3HaHHE
OTIpe/ICTICHUS] TEPMHUHOB, (DOPMYJIMPOBKH HAYYHBIX TCOPUH, 3aKOHOB, YHCIIOBBIC 3HAYCHHS H
mp. st yno6¢TBa mpoBepku paboOThl yAOOHO HCIIOIB30BaTh KOJIMYECTBO 3aJIaHUN, KPaTHOE
nsatu. [Ipu olieHke OMONOrMYECKOro MUKTAHTAa BO BHHUMAaHUE NPUHUMAIOTCS CJeIyIOIIHe
KPUTEPHH:

0TMeTKA «5» — Bce 0TBeTHI BepHbI 5—10-15 (100%);
0TMeTKa «4» — MpaBUWIbHBIX O0TBETOB 4—8—12 (80%);

0TMeTKA «3» — IPaBWIBHBIX 0TBETOB 3—6—9 (60%));
0TMeTKA «2» — MPaBWIbHBIX OTBETOB 2—4—6 (40%).
Buosornyeckue 3agaumn/3ajaHusi ¢ Pa3BePHYTHIM OTBETOM TIPCICTABIISIFOT

co0o0il 3(pPEeKTUBHBII MHCTPYMEHT Ul Pa3BUTHUSI KPUTUYECKOTO MBILUIEHUS U PabOThI C
uHpopmanueii. OHM CIOCOOCTBYIOT (DOPMHMPOBAHUIO BaXKHBIX KOTHUTHUBHBIX HaBBIKOB: a
HaJlWui3a U CHUHTE3a, CpaBHEHMI U 0000meHUs, KiIaccupukauuu Hu
cucTeMaTh3aluuu JaHHbIX. [Ipy 3TOM BaXKHO OTMETHUTb, YTO TAaKHME 3a/a4d YacTO HE MMEIOT
€IMHCTBEHHO MPaBUWJIBHOTO AJITOPUTMa PEIIEHUs, YTO JeJIaeT MPOLIECC X BBIMOJIHEHUs Ooliee
TBOPUYECKHUM U UCCIIEOBATEIBCKUM.

buonoruueckue 3a1aun 4yacto cojepkaTr HHGOPMALIHIO B HEABHOM WM CKPBITOH (opme,
TpeOyromeil yMeHuss ee BBIABIATH M 00pabarbiBaTh. B 3aBHCHMMOCTH OT Xapakrepa
JAHHBIX, IPEICTABICHHBIX B YCIOBUH, MOXHO BBIJCIUTh TPU OCHOBHBIX TUIIA 3aJay: 3aJaqu
C TIOJHBIM HAa0OpOM HEOOXOAWMBIX MAaHHBIX; 3aJadyd C HexocTaroueld wuHpopMaImeH,
TpeOyloueil JOMOJHUTENBHOIO MOUCKA; 33aJa4l C W30bITOYHBIMU JTAHHBIMU, CPEAN KOTOPBIX
HY’KHO BBIJICJIUTh CYIIECTBCHHBIE.

ITpu oneHke GMOIOrMUYECKUX 33124 BO BHUMAHUE IPUHUMAIOTCSA CIEAYIOIINE KPUTCPUH:

oTMeTKa «5» CTaBUTCA, €CIU: TIOJIHO pacKphlTO COJAEpKaHME OTBETa B
COOTBETCTBUM C KPUTEPUSAMM; YETKO W IPABUIIBHO 3alMCcaHbl OHOJIOrMYEecKHe HayyHble
TE€PMUHBI; TPaBUIILHO 0()OPMIIEHA 33/]a4a; B PELICHUHU HET OLIMOO0K; PeLlICHUE COMPOBOXKIACTCS
00BsSICHEHUEM; 3aIIUCaH OTBET;

OTMeTKA «4» CTaBUTCS, €CJIN: IPABUIBHO O(hOpPMIIEHA 33a]a4a; B PELLICHUH HET OLIMOOK;
peuieHre opopmiIeHO 0e3 00BSICHEHUS UIIM OHO COJEPKHUT HETOYHOCTH; 3alIUCAH OTBET;

oTMeTKa «3» CTaBUTCs, €CIIU: MpaBWIbHO O(GOpPMIIEHA 3ajjaya; B pELICHUM 3a7ay
nomymieHbl 1-2 ommoku; pemenne ohopmMiIeHo 6e3 00bSICHEHUS; 3aliCaH OTBET;

OTMEeTKA «2» CTaBUTCS, €CIW: IOMYIIEHbl OIMMOKKA TpH O(GOPMIICHHUH 3a7a4H; HMEIOTCS
MHO>KECTBEHHBIC OIIMOKM B PEIICHUU 3a]ay; perieHue opopMieHO 0e3 OOBsSCHEHHS; OTBET
OTCYTCTBYET.

IIpomeskyTouHass aTTrecTauMsi W MTOroBoe oueHuBanue. Dopmon sABILETCA
KOHTpoJbHas pabdora. CopeprkaHue KOHTPOJBHOU pabOThl 00YCIIaBIMBAETCs TPEOOBAaHUSIMU

@I'OC u DOII st mosryueHust UHGOPMAIMK U CTETICHH MTOATOTOBKH YYEHUKOB TPEOOBAHUSIM



@®PII o 6uonorun. KonrponbHas paboTa MOKET BKIIFOYATh TECTOBYIO YacTh M OIICHUBATHCS
M0 KPHUTEpUSM TECTOBBIX 3aJaHUll, 3aJaHusl C pa3BEpHYTHIM OTBETOM, B TOM YHCIIE
Ouonoruueckue 3aaadu (MMEOT MPOMUCAaHHBIE KPUTEPUHM M OLIEHWBAIOTCSA MAaKCHUMAlIbHO 3
Oamnamu).

Kputepun ouneHuBaHusl 3aJaHHUI C pa3BePHYTHIM OTBETOM CJeYIOIIHE:

3 Oamaa BBICTaBIAETCS 3a IIOJHBIM TPaBWIbHBIM OTBET, BKIIOYAIOIIUM BCE
HE0OXO0UMBIE JIEMEHTHI (TpU U 00Jiee) U He Coep KAl OUOIOTMYECKUX OMIHOO0K;

2 Gasj1a BBICTABIISICTCS B CITydyae, €CJIM B OTBETE COJIEPIKUTCS OT MOoJIoBHHEI (2/3) no 3/4
AJIEMEHTOB, YKAa3aHHBIX B ATAIOHE, U OTCYTCTBYIOT OMOJIOTUYECKUE OLTHOKHY;

1 6a/1510M OIIEHUBAETCS BBITIOJIHEHUE 3a]JaHUS B TOM CJIy4ae, €CJIU B OTBETE JOIMYCKAIOTCS
HE3HaYuTeNbHble OWOJIOTMYECKHE HETOYHOCTH, packpbiBaercs oT 1/4 (1/3) no mosnoBuHBI
(2/3) >neMeHToB;

0 6a,1J10B BBICTABJIETCS IPU OTCYTCTBUU OTBETA, HATMYUU OTBETA HE Ha BOIIPOC 3a/IaHuUs
WIIH TPYOBIX OMOJOTHUYECKUX OLITHOOK.

HToroBoe orieHHMBaHHE MOXET MPOBOJUTHCS KaK B MMCbMEHHOM, TaK M B YCTHOMU (popme.
HroroBas mpoBepka HEOOXOAMMAa HE TOJBKO JUIS MPOBEPKU 3HAHUN 0OYYAIOIIUXCS, HO U JUIS
OTIpE/ICTICHUS] CTENCHH OBIAJACHHUS WHTEIUICKTYalbHOW M TPAKTUYECKON AESITeTbHOCTHIO.
YcTHas mpoBepka MOKET OCYIISCTBIATHCS B (hopMe 3adeTa WM dK3aMmeHa. J[s ycnemHoi
MOJITOTOBKH YCTHOW MPOBEPKE 00ydaromuecs JOJHKHBI ¢ Hadalla H3yYeHUS 3HATh KPUTESPUH U
TpeOOBaHUS K YPOBHIO IMOATOTOBKH 1O KaXA0W TeMme. [IMchbMEeHHas MpoBepKa MPOBOIUTCS B
dbopMe KOHTPOJIBHON pabOThI MJIM WTOTOBOTO TECTUpOBaHWA. B 3aBucHMMoOcTH OT 00BeMa
KOHTPOJIMPYEMOT'0 MaTepuajia U MNPOAODKUTEIBHOCTH €ro H3Y4YeHHs! BBIICISIOT (HOPMBI
UTOTOBOW TPOBEPKHU: TEMATUYECKYI0, 32 YETBEPTh, TPUMECTP, IMOIYTrOJHE, T'OJ, UTOTOBYIO
aTTECTAIMIO 3a OCHOBHYIO LIKOJY U 3a CpeJHIO0 1Koy B 11 kitacce.

Bo3MoxHbIE KpUTEPUH OLIEHKH MIPOEKTHOM padoThI:

Jran DJIEeMEeHTBI dTamna KosmmuectBo Cymma
0a/u10B 0a/10B 32
Tan
[TonroroBurenbuelil  |Popmynuposka mpobdiaemsr | 0-3 11
oTall OmnpenencHue neu 02
dopmat npoyKTa 0-2
3agauu npoeKTa 0-2
OrneHka HEOOXOTUMBIX 0-2
pecypcoB
Opranmsanuonnsiii  |CocTaBieHue miaHa padotsr | 0-3 21
orai Pa6ora ¢ uadopmarmeit 0-5
Co3naHue npoayKra 0-10
Benenue nueBHuka npoekra | 0-3
Otan Coneprxanue BoicTyIuieHust | 0-5 15




MIPEICTaBICHUS [Ipe3entabenbHOCTh 0-5
MPOJIyKTa
POIyKTa [TpumenumocTs npogykra | 0-5
DTar OleHKU Pednexcust 0-10 10
Jlyist BBICTaBJIEHUS] OTMETKU 32 MPOEKTHYIO ACSITEIbHOCTh MOXKHO MPUOETHYTH K

CTaHJAPTHOM MIKaJe MepeBo/ia 0aIOB B OIICHKY:
OTMETKA «5» BBICTABJIACTCS, eclii oOydJaronuiics HaOpan cymmapHo 57—49 6anos;
0TMeTKA «4» BBICTABIISICTCS, €CITU CyMMa OaiiioB cocTaBiisgeT 48—40 6aios;

oTMeTKa «3» BBICTaBIsIeTCA TPU cyMMe OaisioB 39-28 6arios;

oTMeTKa «2» BBICTABJISIETCS, €ClU oOyuaromuiics Habpan 27 GamioB u
MEHBIIIE.

HccaenoBareibckasi  1esiTeILHOCTh HAMpaBlieHa Ha HM3YYCHHE OOBEKTHBHO
CYIIECTBYIOIIMKA SIBJICHUN, OOBEKTOB WJIM MPOIECCOB (HANpuUMep, NPHUPOIHOE SBICHUE
—(orocuntes). UccnenoBanue B Owosornu Oa3supyeTcs Ha IKCIEPUMEHTATBHBIX METOax
no3HaHus. Pe3ynbpTaTom uccieqoBaHusi MOKET OBITh MOIYYEHHOE HOBOE (YCIIOBHO) 3HAHHE HIIN
MOJIeJIb TPOIIeCCa/IBIICHUSI.

ITocnenoBaTenbHOCTD JEHCTBHI PU BBHITTOJIHEHUN HAYYHOTO UCCIIEIOBAHUS:

1. Br16op Tembl nccienoBaHus (MOUCK UMEIOIINXCS IPOTUBOPEUNHA).

2. [TocTraHoBKa 11e7U 1 33,124 UCCIIEIOBAHMUSL.

3. 0O0630p nuTEpaTyphl O BEIOPAHHOH TEME.

4. Br100op MeTOJI0B HMCCIIeIOBaHUSI U Pa3pabOTKa aJIrOPUTMa IKCICPUMEHTAIBHOM
TEeSITETTHHOCTH.

3. [IpoBenenue uccnenoanus. [Iporecc BKIOYaeT cOOp TaHHBIX, MPOBEACHUE

HKCIIEPUMEHTOB, HAOIIOACHUI HITH OIIPOCOB.

6. WNuteprperamust pe3ynbTaToB. BrirogaeT 00paboTKy CTAaTUCTUYECKUX JTAHHBIX,
BBISIBJICHHE 3aKOHOMEPHOCTEH U CPaBHUTENBHBIN aHAIHU3 C MPEABLAYIIUMH UCCIEI0BAHUSMU.

7. Odopmnienne padotsl. OopMieHne BKIIOYAET CTPYKTypUPOBAaHHE MaTepuaa,
NpaBWIbHOE LUTHPOBAHWE WCTOYHHKOB M MPEICTABICHHE JaHHBIX B HArIagHOW Qopme
(rpaduku, TaOIUILIBI).

OneHuBaHWe  MCCIEAOBAaHUSA  JODKHO — OCYIIECTBISITBCS B COOTBETCTBUU  C
KPUTEPUAMH, pa3zpaboTaHHBIMU B o0Opa3oBaTeNbHON OpraHM3alu  WIN
OpraHm3aluei, IpoBoAsIEel KOHKYPChI HCCIIEI0BATENbCKUX PaldoT.

OneHnBaHNe HCCIEAOBATENbCKUX PAOOT BO3MOKHO OCYIIECTBISTH B COOTBETCTBUU
C MIPUBEJICHHBIMU B TaOJUIE KPUTEPUSIMHU OLIEHUBAHUS UCCIIEIOBATEIBCKUX PabOT.



Jtan padoTbl DJIeMeHTBI 3Tana banabt CymmMma
0aJL10B
3a 3Tan

Tema uccnenoBanus DopmyHpoBKa MPOOIEMBI 02
AKTYyaJIbHOCTb UCCIICOBAHUS 02
dopMyIUpOBKa  HccaeaoBaTenbckoro |02
BOIpoOca

Lens u 3anaun DopMyIHPOBKA ENN 0-2
CootBercTBHE 33a4 1IeU pabOThI 02

O0630p nmuTepaTypsl CocraBrieHue cricka u TnpaBwibHoe |03
IUTUPOBAHUE UCTOYHUKOB
JloCcTOBEpHOCTHh NCTOYHUKOB 0-2

MeTtonst uccrnegoBanusi | COOTBETCTBUE METOJIOB 1eiu padboter |03

[IpoBenenue COop maHHBIX 0-2

UCCIIEIOBaHUS
[IpoBeaeHue sxcrepruMenTa 0-3

Wurepriperarmst Craructuueckas 00padoTka pe3ynbraTtoB (02

€3yJIbTaTOB =

pesy BrisiBnenne 3akoHOMEpHOCTEN 0-2
CooTBeTcTBHE MPEBITYIIUM 0-2
WCCIIETOBAHUSM T10 TEME

Odopmienue padoThl VYHukanbHOCTh TekcTa He MeHee 70% 0-2
[IpencraBieHue B HarIs,AHON Gopme 02

I[J'IH BBICTABJICHHUA OTMCTKU 3a HCCICHOBATCIIbLCKYHO ACATCIBHOCTH MOXKHO HpI/I6erHYTB K

CTaHJAPTHOH IIIKaJie epeBoia 6auIOB B OLICHKY:

0TMeTKa «5» BBICTaBIsETCs, ecinu oOydaromuiics HaOpan cymmapHo 33-28

0ajoB;

0TMeTKA «4» BBICTABIISICTCS, €CJIM CYMMa COCTaBJISET 27—22 GauioB
0TMeTKAa «3» BhICTABISIETCS MpU cymme 21—16 6aiios;

OTMETKA «2» BBICTABJIACTCA, €CIIN Ha6paHo 15 O0aJJIOB ¥ MEHBIIIE.




YYEBHO-METOAUYECKOE OBECHIEYEHUE ITPOI'PAMMbI

1. benses /1. K. buonorus. 10 knacc: yue6. m1st o61meodpazoBaT. opraHu3anuii: 6a3oBbIi
yposens / [[I.K. bensies, .M. [Iemmmut, JI.H. Ky3uenosa u np.]; mox pexa. J1.K. bensesa u
I''M. JIpimmuia. — 3-e uza. — M.: [Ipoceemenue, 2016. — 223 c.

2. benses [I. K. buonorus. 11 kmace: yue6. 1 061meodpazoBaT. opraHu3anuii: 6a3oBbIi
yposens / [[I.K. bensieB, .M. [Iemvmut, JI.H. Ky3uenosa u np.]; mox pexa. J.K. bensesa u
I''M. Ipimmuia. — 3-e uza. — M.: [Ipoceemenue, 201

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI

1. HoyTtOyk, MUKPOCKOTIBI, MYJISKU, IPEnapathl, 000pya0BaHuE U IPUOOPHI,
TEJICBU3MOHHAS TIAaHEJIb

Cnucok MHTepHeT-pecypcoB sl 00y4Yaromxcs.

https://interneturok.ru/

http://biology-online.ru/
http://faunaflora.ru/39/

Cnucokx HHTECPHET-PECYPCOB 1JIAA YUUTEJISA

¢ http://www.nsu.ru/education/i4dbiol/index.html
¢ http://www.college.ru/biology/.
http://nrc.edu.ru/est/.
http://bio.1september.ru/.

http://www.ecosystema.ru/.



https://www.google.com/url?q=https%3A//interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=http%3A//biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http%3A//faunaflora.ru/39/&sa=D&ust=1604341088420000&usg=AOvVaw0CMYEnbTXgKLT2C3aq21jc
https://www.google.com/url?q=http%3A//www.nsu.ru/education/i4biol/index.html&sa=D&ust=1604341093724000&usg=AOvVaw2aO66RKl3dVxT0bmhnFYR9
https://www.google.com/url?q=http%3A//www.college.ru/biology/&sa=D&ust=1604341093725000&usg=AOvVaw0hUcvcP1YHbosDSFdAY79p
https://www.google.com/url?q=http%3A//nrc.edu.ru/est/&sa=D&ust=1604341093726000&usg=AOvVaw2gWgYHSgRGcgJwl0syB_E6
https://www.google.com/url?q=http%3A//bio.1september.ru/&sa=D&ust=1604341093726000&usg=AOvVaw18q9ZilDBqd_TufZrhxmHm
https://www.google.com/url?q=http%3A//www.ecosystema.ru/&sa=D&ust=1604341093726000&usg=AOvVaw1zrb0diqQgq8pOISDB-cCb

KAJIEHJAPHO-TEMATHYECKOE (IIOYPOYHOE IINTAHUPOBAHMUE)

10 KUIACC
10-A Koa-
Jlata Tema ypoka BO
yac.
Ne /i Ilnan dDakrt
Pa3zpgen 1
Buosnorus kak Hayka. JKuBble CHCTeMbI, X OPTraHU3aLUs
(13 yacoB)

1 buoiorus B cucreme Hayk 1
2 Bxoanoii konTpoab Nel 1
3 MerToibl mo3HaHUS )XKUBOM npupobl. [IpakTuueckas padora Ne 1 «Vcnonb3oBaHue pa3iMuHbIX 1

METO/IOB IPY U3YYEHUH OMOJIOTHUYECKUX 0OBEKTOBY
4 buosiornyeckue cucTeMsl, IPOLIECCHl U UX M3YyUYeHUE XMMHUUYECKUN COCTaB KJIETKU. Bona u 1

MUHEpPAIbHBIE COJIU
5 benku. CoctaB u cTpoeHHe OCIIKOB 1
6 depmeHTh — OnoJIoTHYeckue KaTanmu3aTophl. JlabopaTtopHas padora Ne 1 «M3yuenue 1

KaTaJTUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEPE aMUIIa3bl WIIH KaTalasbl)»
7 Yraepoasl. JInmuasl 1
8 HyxnennoBbie kucinotsl. ATO 1
9 Uctopus u MeTo bl 3yueHus KiaeTku. Kinerounas Teopust 1
10 KieTka kak memocTHast )kuBasi CHCTEMa 1

Crtpoenue sykapuoTudeckoit kieTku. Jlaboparopuas padorta Ne 2 «M3yueHue cTpoeHus KIETOK
11 pacTeHHI, )KUBOTHBIX, TPUOOB U OAKTEPUH MO MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIPENapaTax u ux 1

OIMCAHUE»
12 KontpoabHnas padora Ne2 1
13 OOMeH BemecTB Wik MeTaboau3M. PoTocHHTE3. XEMOCUHTE3 1
14 DHepreTudecKkuit 0OMeH 1
15 JKuznennsrit muki kietku. Jlenenue kietkn. Mutos. Jlabopatopaas padora Ne 3 «Habmonenne 1
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MHUTO3a B KJICTKaX KOHYMKa KOPCIIKaA JIYKa Ha I'OTOBBIX MUKPOIIpCIIaparax»

16 buocunres Oenka. Peakius MaTprUUHOTO CUHTE3a 1
17 Tpancasaus — OmocuHTe3 OeIKa 1
18 Hexnerounsie hopmBbI )KU3HU — BUPYCHI 1
19 DopMbl pa3MHOKEHHUS OpraHu3MoB Meio3 1
20 OO6pasoBaHue 1 pa3BUTHE MTOJIOBBIX KIETOK. 1
o1 OmnogotBopenue. Jlabopatopnast padota Ne 4 «M3ydyeHne CTpoeHHs MONOBBIX KJIETOK HAa TOTOBBIX 1
MUKpOTpernapaTax»
22 NuauBuyansHOE pa3BUTHE OPraHU3MOB 1
Paznen 2
HacsiencTBeHHOCTH M H3MeHYHBOCTH. Cestekunst opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
(12 yacoB)
['eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U U3MEHYHBOCTHU
23 1
24 3aKOHOMEPHOCTH HACJICIOBaHUS MTPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHUE 1
25 JurundpuaHoe ckpeluBanye. 3aKOH HE3aBUCUMOTO HACIEOBaHUS IPU3HAKOB 1
CueruieHHOE HacseI0BaHKe Mpu3HakoB. JlabopaTopHas padbora Ne 5 «3ydyeHue pe3yibTaToB
26 MOHOTHOPHIHOTO M JUTUOPUTHOTO CKPEIIUBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOTIpENapaTax» I
27 I'eneruka nosna. HacnenoBanue npu3HaKkoB, CLHETUIEHHBIX C MTOJIOM 1
)% N3menunBocTh. Henacnencreennas naMeH4nBocTh. JlabopaTopHas padora Ne 6. Uzyuenue |
MO T (DUKAITMOHHOW U3MEHYHUBOCTH, IIOCTPOSHUE BAPUAIIMOHHOTO Psia U BAPUAITMOHHON KPUBOI
29 HacnencrBennas usmeHunBocTh. JlabopaTopHas padora Ne 7. « AHaimu3 MyTaruil y Apo30(uiisl Ha |
TOTOBBIX MUKPOIIpENapaTax»
30 ['eneTuka yenoneka 1
31 PesepBubliii ypok. O6o01menue mo reme «HaciaeacTBEeHHOCTh M K3MEHYMBOCTH OPTaHU3MOB) 1
32 Cenek1us Kak HaykKa U rporiecc MeTobl U JOCTUKEHHUS CENEKIIMM PACTEHUN U )KMBOTHBIX 1
33 buotexHonorus kak 0Tpacib MPOU3BOJICTBA 1
34 KonTpoabHas padora Ne3 (ITA) 1

58




OO01Iee KOJIMYECTBO 4acoB 34

11 KVIACC
11-A 11-b
Jlara Aara Tema ypoka
Ne Mnan | @akr | [l1an | dakr
n/n Kou-Bo
Pazgen 1 vac.
JBOJIIOLUOHHAS OMOJI0T U
(19 gyacoB)

1 OBoroLMs U MeTOJIbl €€ u3yueHus Mcropus pa3Butus npeacTaBieHuid 00 3BOIIOLNN 1
BxomHoii koHTpOJIb Nel 1

3 MukposBoJroLus 1

4 [Tomymsius Kak 3JeMeHTapHas eIMHUIA BUa U dBomtolnn. JlaboparopHas padora Ne 1 1
«CpaBHeHHE BUI0B 110 MOP(HOJIOTHUECKOMY KPUTEPHIO»

5 JIBrkyiue cuibl (351ieMeHTapHble (PaKTOpbI) SBOJOIMU 1

6 EcrecTBenHnbIit 000D 1 ero hopmbl 1
Pe3ynbTaThl 3BOMTIONMH: IPUCTIOCOOICHHOCTh OPTaHU3MOB U BHI000pa30BaHHE.

7 Jlaboparopras padota Ne 2 «Onricanre mpUCIIOCOOTICHHOCTH OpraHu3Ma U e 1
OTHOCHUTEIILHOTO XapaKkTepa»

8 Hanpagsienus u myTu MaKpo3BOJIOLIMHI 1

9 HeobOpatumocTs 3BosIOIIMN 1

10 HcTopus x13HU Ha 3eMJI€ U METO/Ibl €€ U3yUYEHHUs 1

11 I'unoTe3pl MPOUCXOXKACHUS KU3HU HA 3eMIle 1

12 Pa3ButHe xu3HM Ha 3emile IO ApaM U NEpUOoJaM 1

13 OcHOBHBIE 3TaIbl HBOJIIOLIMU PACTUTENBHOIO U JKUBOTHOTO MUPA. [IpakTuueckas padora 1
Ne 1 «M3yueHne nckonaeMplX OCTaTKOB PACTEHHUM U )KMBOTHBIX B KOJUIEKLIMAX)

14 CoBpeMeHHast cucTeMa OpraHM4eCcKoro Mupa 1

15 DBOJIOIMS YeIoBeKa (aHTPOIIOTEHE3) 1
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16 JIBmkymue cuitbl ((haKTOphI) aHTPOITOTeHE3a 1
17 OCHOBHEBI€E CTaIUH DBOJIIOIINY YEJI0BEKA 1
18 YenoBedeckue packl U MPUPOIHBIC aallTal[iyd YeJI0BEeKa 1
19 PesepBubIil ypok. O6001eHne 1o Teme « BOSHUKHOBEHHE U pPa3BUTHE KU3HU Ha 3eMIIe» 1
KontposbHnas padora Ne2
Paznen 2
Opranusmbl 1 OKpy:kaomas cpeaa. CooduecTBa M IKOJOTHYECKHE CUCTEMbI
20 (15 yacoB) 1
DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHUS U SKOJIOTHYECKHE (DaKTOPBI 1
Abunornaeckue paktopsl. Jlaboparopras padota Ne 3. «Mopdomoruieckrne 0COOCHHOCTH
22 pacTeHuil U3 pa3HbIX MecT oOuTaHusy. JlabopatopHas paborta Ne 4. «BausiHue cBera Ha 1
pPOCT U pa3BUTHE YEPEHKOB KOJIEYyCa
23 buoTtnueckue hakTopsl 1
24 DKOJIOTHYECKHE XapaKTepucTUKy nomynsauuu. [Ipakruueckas padora Ne 2 «Iloncuér 1
MJIOTHOCTHU TIOMYJISIIIMA PAa3HBIX BUIOB PACTCHUI
25 Coo01ecTBa OPraHu3MOB — OHOIICHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCUCTEMBI) 1
7 OcHOBHbIE [TOKa3aTeIN SKOCUCTEMbI. DKOJIOTHuYecKue nupamuibl. CBOWCTBA 3KOCHUCTEM. |
Cyxkueccust
28 [IpupoHbIe SKOCUCTEMBI 1
29 AHTPONOTE€HHBIE SKOCUCTEMBI 1
30 buocdepa — rmobanpHast skocucTemMa 3emiu 1
31 3aKOHOMEPHOCTH CyIIeCTBOBaHUs Onochepsl 1
32 YenoseuecTBO B Orochepe 3emin 1
33 CocyIecTBOBaHHE MPUPOBI K YSTIOBEUYECCTBA 1
34 PesepBHblit ypok. O60061eHne TeMbl «Coo0IIecTBa U HIKOJIOTUYECKUE CHCTEMBI» 1

KontposbHnas padora Ne3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




