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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COJepxkaHUs YydeOHoro mnpenmera «buonorus» cocraBuIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COAEpKaHUS,
pe3ybTaToB O0y4YeHUs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEIrO
obmero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUs O criennpuke OUOJIOrHH,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M O0ECHEYEHUM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHo Ha3BaHHBIM TOJOKEHUSM, OIIPEIEIIEHbl OCHOBHBIEC (DYHKIIUHU TPOTPAMMBI 11O
Ouosioruu u €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOydaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpeaeieHue IIo
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3YyUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroLIXCs.

B nporpamme 1o OuONOrMHM TaKkKe YUYUTHIBAIOTCS TpeOOBaHMUSI K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M IPEIMETHBIM pe3ysibTaTaM o00y4yeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeIbHOCTH/y4eOHBIX JeHcTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JIMYHOCTH, SKOJOTMYECKOIO  MBILUICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUMN
O CTPOEHHM HBBIX CHCTEM pa3HOTO paHra M CYIIHOCTM OCHOBHBIX IPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHUE UCIIOIb30BaHUIO TOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIIeHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOMl cpele,
aHaIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKA HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJIHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM ISl peleHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraet
¢dopmupoBaHHEe y O0yYaroIUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYaroIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W DHBOJIIOLMH, CO34AET YCJIOBMS JUIs: TO3HAHUS 3aKOHOB JKMBOM INPUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMUECKOTO MBILIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe [UIs pEIICHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3yuenne



O1o0ruM 00ecreynBaeT yCIoBus s JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpBl, CIOCOOCTBYET HMHTETPAIlUH
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MoNOKEHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorusi» cocTaBMIIM OCHOBY ISl OIIPECIICHUS TOAXO0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yaueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBAHUS OOIIEH KyNbTYpbI, ONpEACIsIoNnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHOM cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBON ans  (opmupoBaHus
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAIX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00Opa30BaHMS.

CTpyKTypupoBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHWMMA 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX
JKUBOM MPUPO/JIbI, 0 €€ YPOBHEBOM OPraHU3allMu U 3BOJIIOLNH. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yuebHoro npeamera «buosnorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro 1o3HaHus», «Knerka kak Ounosornueckas cucrema», «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU NPUPOABD», « IKOCUCTEMBI U INIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQ/ICHHE
0o0y4JarlIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOILIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Jloctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, TMpaBWiaX, CIYXKallUX OCHOBOM i (hOpMUpPOBaHMS
IPEJICTABICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOTOOOpa3MM MW OCOOEHHOCTSIX HBBIX CHCTEM PAa3HOIO YPOBHSI OpraHHU3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSAX B OMOJIOTUH;

dopmupoBaHUe y O00yYaromUXcs I03HABATEIbHBIX, MHTEIJIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
ueH 1 MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIIH;

CTaHOBJIEHHE Y oOydJarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIBHON TI'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHUS OKPYXAIOIEro MUpa KUBOW MPHPOJIBI Ha
OCHOBAHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue Yy OOYyYarOIIMXCS YMEHMHM WLIIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JAESATEIBbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJIECTBUI CBOEU JEATENILHOCTU IO OTHOIICHUIO K OKPYXKAaIoLIeH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3a00JIeBaHU.

B cucreme cpemHero o0miero oo0pa3oBaHus yueOHbIH peamer «brosorusy, u3ydaeMblii Ha
0a30BOM ypOBHE, SBJSICTCS 0053aTEIIbHBIM YY4EOHBIM TIPEMETOM.

Jlnst u3ydenusi Ouosioruy Ha 0a30BOM YPOBHE CPEIHEro o0IIero oOpa3oBaHUs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTHMH
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJOrHYeCKUX HayK.

MeTto/p1 TO3HAHMS KUBOM NpUPOIbI (HAOII0JeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJIeTUPOBaHKE, CTaTUCTUYECKass 00pab0TKa JaHHBIX).

JdemMoHCcTpaumMu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cnonb3oBaHuEe pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuwocucTteM © HWX pasHooOpasue. YPOBHH OpraHu3alud OHWOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTHI: MAaKPOAJIEMEHThI, MUKPOJIEMEHTHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIMHU BOJBI M MHUHEpAIbHBIX BelIEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHre 6eIK0B. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraimuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Burtamunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TJIFOKO3a, prd03a U J1e30KCUprd03a), Irucaxapusl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepunasl, Qochonununel, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHIOB Kak
HMCTOYHHKOB YHEPTUU.



Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonoruss — Hayka o kietke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS UAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >xuBasi cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTrueckuii anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoWcTBa M (QyHkuuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmaku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHou/Ibl KJIETKU: MUTOXOHAPUH, IIacTuIbl. IIporcxoxieHne MUTOXOHIPUH U macTua. Bust
wiactua. HemeMOpaHHBIE OpraHOWABI KJIETKHA: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUUKH, KTI'yTHUKU. DyHKINN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o00J0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJEN.

Tabmumer u cxembl: «[lepuonnyeckas TabmMIa XUMHYECKHX SJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHUE pPACTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAbY, «JIMnuabn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTHTEIBHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHSI KJIETOK PACTCHUM, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB ¥ SHEPTUU B MOHUMAaHUU MeTaboImn3Ma.

Tunbelr oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuun ¢orocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HaAUEeHUE (POTOCHHTE3A AJIs KU3HU Ha 3eMie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emue.

Ouepreruyecknii oOMeH B KieTKe. PaciieruieHne  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKe. DTanbl F3HepreTuueckoro ooMena. ['nukonns. bpoxenue u
ero Buabl. KucimoponHoe oxuciaeHue, WIM  KIETOYHOE  JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTD IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. ['enermueckas wunHpopmamus u JHK. Peammuszaums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuHte3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Drtamnbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocoMm B OnocunTe3e Oenka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0eHHOCTH CTpOeHHsI M KM3HEHHOro IMKJa BUpYcoB. baktepmodaru. bonesnu pacrenwit,
KUBOTHBIX M U€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnoneduuunra yenoseka (BUY) —
Bo30yautens CIINMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W uHTerpasa. lIpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomen», «Xiopomaacty, «Potocunres», «Ctpoenue [JHK», «Ctpoenue u
¢yHkunoHMpoBaHUE  TeHa», «CuHre3 Oenka», «leHernueckuili kon», «Bupyce,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunmus», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM UK kieTtku. MHtepdaza m mwmros. Ilponeccst,
nporekaromue B uHTepdasze. Permmumkanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHI. JIUMIOMIHBIA M TAIUIOMJIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTupl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTaIUsAX
MUTO3a. brogorn4eckuii CMpICi MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — alomnTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: O0€CIoIoe 1 MoJiIoBoe. Buabl 0ecriooro pa3MHOKEHUS:
JIeJIeHNEe HaJiBOe, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEre€TaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYHUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbICT M 3HaYEHUE MENH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sSUu4YHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
SUICKIIETKA) — crepMaTtoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOe pa3Butue (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpYJIsILus,
oprasorenes. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOIOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTEeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBD», «KineTouHbld LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsmoe u Henpsimoe pazBUTHEY, «] aMeTOreHe3 y MIIEKOTTUTAOIIUX
U 4e0BeKay, «OCHOBHBIE CTAJAMM OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaromero», «KapuokHes B KjieTkax KOpelika J1yka», MarHUTHasi MOJEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens merada3sHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabora Ne 4. «l3yueHue CTpOEHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reneruxku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
HSMOPHUOJIOTHUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (THUOPUIIOIOTUYECKUHM, LHUTOT€HETHYECKUM, MOJIEKYISIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CMUMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpelluBaHUuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHgenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3ust THOPUIOB MEpBOTO mokoJieHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroThl ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpelMBaHWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecke OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEe CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemeHHOMY
HacJIeJOBaHMIO reHoB. HapylieHue cuensienys FTeHoB B pe3ysbTaTe KpOCCUHIOBEpA.

XpoMOCOMHas TeOpusl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBoCTh. BUibl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U Hacle[AcTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuauvonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU M UX HOpMa peaknuu. CBOHCTBAa MOIUPUKAIMOHHONW N3MEHYNBOCTH.

HacnencTBenHnas, wiu reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
M3MEHYUBOCTh. Kiaccuukamnust myranuii: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHbBIE. YacToTa u
NPUYMHBI MyTaluil. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHUKU YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HENOBBIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetuyeckuid. COBpEMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenHsie 3a0osieBaHust
4eJOBeKa: TeHHble O0oJe3HH, OOJe3HHM C HACIEACTBEHHOW MpPEeIpacroiOkKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIC KIIETKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAaHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwuii, H. 1. BaBmiios.

Tabmuubr u cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IUTOrCHETUYeCKass OCHOBAY,
«3aKOH pacIIeIJIEeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3aumoneiicTBue alieIbHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHU, )KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTHU HACJIEJI0BaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoaudukamoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «['eHeTHKa rpymnn KpoBu», «MyTanroHHas
U3MEHUYUBOCTBY.

O6opynoBanue: Moxaenu-anmaukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHME», «/lurubpuanoe ckpemuBaHue», «llepekpé€cT XpomMocom», MHKPOCKON U
Mukpornpenapart «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble U NpakTHYeCKue padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3yuenne Moau(PUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAPHALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa ¥ MPOLECC. 3apOkKICHUE CENEKIMU U ToMecThkanus. Yuenue H. U.
BaBuiioBa 0 IEeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYyIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3KkopoIcTBEHHOE CKpeluBaHue — UHOPUAMHT.
Yucras muaus. CkpeniuBaHue YUCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — ayTOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. MCKyccTBEHHBIN
MyTareHe3 W IOJIy4YeHUE NOJUIUIOUAOB. JIOCTHMKEHUS CEeNeKUMH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranusmoB. Knertounas wumxeHepus. Kierounsie
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOIPOLYKTHUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LI[eHTpbl MPOMCXOXKIEHUS M MHOT0OOpa3usi KyJIbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHue U MepeHoc
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CENEKLUUU PACTeHHH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIH YYacTOK, B TEIJIUYHOE
XO035ICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuIKM BOSHUKHOBEHHS YBOJIFOIIMOHHOM TEOPUHU. DBOIOIIUOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOTIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerenscrBa 3BooLMN. [lageoHTOIOrHYECKHE: TOCIIEN0BATENBHOCTD TIOSIBIIEHUS BUIOB
B IAJICOHTOJOTUYECKONW JIETONUCH, IepexoaHble (Gopmbl. buoreorpaduueckue: cXoACTBO U
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iIMyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IIpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTb, OOpbhOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxkymire cuiibl (akTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalmoHHBIN mpolecc u
KOMOHMHATUBHASI U3BMEHYUBOCTD. [lonmynsnoHHble BOIHBI U Apeiid reHoB. M3onauus u Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. PopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3BoitolMd. [IpuMeps! npucrnocodieHnit
y opranuzmMoB. ApoMop¢h03bl U UIHO0AJaNTAlUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

Makpospomonus. @opMel 3BoIOLMM: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

[Ipoucxoxnenne  OT  HecHeUMANUM3UpPOBaHHBIX  HpenkoB.  IIporpeccupyromas
crienuanu3anys. AanTUBHAS pagraLus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunnelt, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmu1e! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiiey, «3apOoAbIIIH TO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUEy», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTanoHHasi U3MEHUUBOCTEY», «ApoMopho3el», «anoanantauuny, «OO0Imas nereHepanus»,
«/IBmwxymme cuibl sBoTIOIMKMY, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopsba
3a CYyILIECTBOBaHUE, «[IpucnocobieHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOE BUA000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, Ha0Op IUIOAOB U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoeKmus «DOpMBI COXPaHHOCTH HMCKOMAeMbIX
KUBOTHBIX U pacTeHUil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie.

JloHayuHbIe TpEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydyHble runmoTe3sl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl 6uonorndeckoit spotonun. ['nnoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE INPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoTEpO30icKas
apsl. [Taneo3olickast 3pa 1 €€ nepuo/pl: KeMOPUNCKUNA, OPAOBUKCKUHN, CUITYPUNHCKUN, JE€BOHCKUMH,
KaAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaitno3oiickas spa u €€ nepuoibl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M TeoJIoTHYecKuX MpoieccoB. OCHOBHBIE 3Tallbl 3BOITIOLUHI
pPacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIEeHNE, pacuBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKOro Mupa Kak OTpa)k€HUe HBOJIOLUU. OCHOBHBIE CUCTEMATHUUECKUE
TpyNIbl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpPOMOJOrusi Kak Hayka. Pa3BuTue mpenctaBieHMd o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl U3yueHus: aHTpororenes3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKU, YEIOBEK yMEbIi,
Uenoek npsmoxondmuii, YenoBek HeaHaepTaiabckui, YemoBek pa3zyMHbld. Haxomaku



MCKOMaeMbIX OCTAaTKOB, BPEeMsl CYILIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUIHAs (eBpa3wiicKas), HETpoO-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MIPE/ICTaBUTENIECH YEIIOBEYECKUX Pac K YCIOBUSM CylllecTBOBaHus. EAMHCTBO
yesoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuue! u cxembl: «Bo3nukHoBeHne ColHEUHOH cucTeMbly, «Pa3BuTue opraHM4ecKoro
mupay», «PactutenbHas kietka», <OKuBoTHas kieTka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIO0K
MPEKOB COBPEMEHHOro ueJoBekay, «JlpeBHelmme moan», «peBHue mroan», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxxaeHue uenoBeka» (OIOCTbl  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CICNKUA WIM M300pakKeHHs KaMEHHBIX OpYyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIMEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydeHne MCKONMAeMbIX OCTATKOB PACTEHHM U )KMBOTHBIX B
KOJUICKLUAX».

OKcKypcusi «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKOJIOTHSl KakK Hayka. 3aJadyd M pas3/esbl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skonormueckux (pakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE AKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIleparypa, BIaKHOCTb. DoTomepruoausMm.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. brojgornveckre puTMbl.

buotnueckue ¢akropel. Buapl OMOTHYECKHMX  B3aUMOJACWUCTBUN:  KOHKYPEHIIHS,
XUIIHWYECTBO, cUMOMO03 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpaau3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU mnonyaauuu. OCHOBHBIE TIOKa3aTeld MOMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUK U €€ peryJsiusl.

JdemoHcTpaumuu:

optpetsi: A. 'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmumpl u cxemsl: kapta «Ipupogabie 3081 3emny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pUun-TYpenbkn», «[lumessie memnm.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHHI.

Tema 4. CoolOuiecTBa U IKOJIOTHYECKHE CHCTEMbI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypbel  OHOLIeHO3a:  BHJOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunsl-noMuHanThl. CBsI3M B OHOIIEHO3E.

Dkonoruyeckne cucreMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe U OUOreOlEHO3E.
OYHKINOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEpruud B dKocucreme. Tpoduueckue (MUIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd S3KOCHCTEMBIL: OHmomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Onomacchl. CBoMcCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperyisnus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
AKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJIbl U yenoBeuecTBa. CoxpaHeHue 0MopazHooOpas3us Kak OCHOBA
ycroitunBocty Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
ucnosib3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumMu:

[Toptpetsr: A. JIx. Teraciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1ieH03 BogoEMay,
«ArporieHo3», «lIpumepHBIE aHTPOMOTEHHBIE BO3JACUCTBUS Ha TNpUpOAYy», «Baxkuenmme
UCTOYHUKU 3arps3HEHUsl BO3JyXa U T'PYHTOBBIX BOJ», «[louBa — BaxkHeMWIIas COCTaBISIOIIAS
ouocheprr», «Paktopsl nerpajanuu  nouBy», «llapHukoBblit  3ddexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guocdepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOAeTb-anmIKanus « Tunuansie OMOIIEHO3bI», Tepbapuii «PacTuTensHbIe
cooOrmiecTBay, Kojulekuuu «buoreHo3», «BpeauTenu BaKHEWIINX CEITbCKOXO3SMCTBEHHBIX
KyJIbTYyp», repOapuul M KOJUIEKIIMM PAcCTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTHYECKUM TpyIam oxHoro Bunaa, Kpacuas kuura Poccuiickoii deneparyu, n3o0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS TIPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHs IpenMera «buosorus» BbIIEICHBI
CIIEIyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEIICHHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OMOJIOIuH, IeJIeHAaNpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUSA
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JIESITEJIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYLIUMHU CHCTEME OMOJIOrHYECKOIro
00pa30oBaHus, HATMYUE KOJOIMUYECKOrO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTh
JKU3HEHHBIC IIJIaHbl.

JInuHOCTHBIE pe3yabTaThl OCBOEHMsI Ipeamera «buonorus» nocturarorcs B €AMHCTBE
yueOHOW M BOCIUTATENbHON JEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMHU, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3MIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpPyJda U CTApIIEMY HOKOJEHHUIO, B3aUMHOIO
yBaKEHMs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulHsIM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MIpUpoIe U OKPYKarOLIEH cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAalMil, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacuIiMpeHHe >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JEesTEIbHOCTH NPU CO3JJaHUN YUeOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATEIbHBIX 33124, BBHINOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JCHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MIOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUsT OWOJOTMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIEC PEIICHHS, OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 5cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONoJIYyYns:

MOHMMAaHNE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO EATEIbHOCTD;

WHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AEATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oyaymieii mpodeccruu u peanrn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
JKU3HU;

7) 3K0I0TrN4YeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11erecoo0pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUM /JIs1 OKPYKAIOILEN CPEeIbl;

OCO3HaHHUE TT100aJIBLHOrO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH MPOoOJeM, CBSI3aHHBIX C paIllMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOr0AeHNe
IIPaBWJI TIOBEJECHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIUX BpEd OKpYKalollel MPHUpPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOH KYJIbTYphI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIESITETBHOCTH AKOJOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAayKu © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIBTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U NMO3HAHUS MUDPA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: 00eCredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
IKOJIOTMUECKUX TIPOOJIeM U 00ecTieueHus nmepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATILHOMY
WCITOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWUW B IEJSIX TOBBIIIEHUS OOIICH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTu (PYHKIIMOHATHHON
TPaMOTHOCTH O0ydaronuxcs, GopMUpyeMoil Mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB ITO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS Ul aHaidu3a U OOBSICHEHHs SBIICHUMN
OKPYKAIOIIer0 MHUpa M MPOUCXOIAMIMX B HEM HW3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYCHUS HA OCHOBE HAyYHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C IEIbI0 MONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHHS JJs pelieHus
po0JieM B PeabHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBISITH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSAMMU.

METAINIPEIAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS y4eOHOro mpeameTra «buoNorusy» BKIIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieriruKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIM ()aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBaHNUEe, HAOIIOJIECHUE, W3MEpPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHBHBIC), 00eCreunBaroIInue
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIBbHOM KOMIETEHLUU OO0YYaroIIuxcs,
CIIOCOOHOCTE o0yJaronuxcs HCIIOIL30BATh OCBOCHHEIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B II03HABATEIHHOW U
COITMATbHOM MPAKTHKE.

MeTtanpeameTHbie pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBj1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JIOrnYecKne AeiiCTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBATh U aKTyadU3UpPOBATh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHC;

HCIIOJIb30BATh TIPH OCBOCHHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAlUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHSATUSMU);

OTIPEICIIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHTH PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHHS (MHTyKTHBHBIC, ISTYKTUBHBIC, TI0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUAX, (POPMYITHUPOBATH BBHIBOJIBI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TAaKkKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJILTATOB IIEIISM,
OIICHUBATh PUCKH IMOCIICICTBHUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BLIE HcCIeI0BaTeILCKHE JelicTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKONM U NMPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUUECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3JIMYHbIe BUIBl AEATENbHOCTH I10 IOJYYEHHI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U NMPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTBHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0/I€ PEIICHUS 3a]1a4M PE3YJIbTaThl, KpHTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEPEeHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPEY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEJbHYI0O U  IPAKTUYECKYI0  oOsactu
KHU3HENIEeATEIHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX TPEIMETOB;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHbIE PEIICHMUS.

3) padora ¢ nHpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIMM (TEKCTe ydeOHOro mocodwus,
HAyYHO-MIOMYJISIPHOM JHUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U (GoOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJAbl NpPH IOHCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS Y4eOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe€);

HCIIOJIb30BaTh HAy4YHbIN $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOTHYEeCcKOU
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alMThl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

1) oomenue:

OCYILECTBIIATh KOMMYHHMKAIIMK BO BCceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, IMOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPBI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
IpYTuX JOAEH, NPOSIBIATh YBAXXUTEIbHOE OTHOIIEHHE K COOECEJHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATEeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUSI TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIaHU30BBIBaTH M KOOPJIHWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, pacIIpeesIiTh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAKIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiajeHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUH LIEIEeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 337ayl B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PeLIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOH APYIUIMH B PA3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIAJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHMS 10 UX CHUXKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruuueckue sl yaeOHoro npeamera «buonorusy HaydyHble 3HAHUS, YMECHUS U
CrocoObl JEMCTBUII MO OCBOCHHIO, HMHTEpPHPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX ¢ Ononorueid. B mporpamme
IPeIMETHBIC PE3YNIbTaThl PEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbIE pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10TKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BELECTB U MPEBpallleHNEe SJHEPTUH ), TOMEOCTa3 (CaMOperysnus),
ypOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOU3BEIEHUE  (PEHmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OWOJIOTHUECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEeHTpajbHas JorMa MOJeKyJIspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. H.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpenensaT rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3anus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IyKapHuOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOIy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/0POBbS OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTAapHbIe TEeHEeTHYECKHe 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboThl, COOMOAAaTh MpaBWiia IpU
paboTe ¢ y4eOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STHYECKHE aCIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro MHGPOPMANKMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO MpenamMeTa «buonorus» ¢ 11 knacce nonxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/Iep)KaHUe OMOJIOTHYECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHA, SBONIONMS, JBUXKYHIME CHUIbl  ((aKTOpbl) HSBOJIOLUHU, TMPUCIOCOOIEHHOCTh
OpPraHu3MOB, BHUA000pa30BaHME, OSKOJOTWYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeYLIEHTHI, LIENH MUTaH!s, SKOJIoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Jarath Owonorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpenensiTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYYEHHBIX PE3Yy/IbTaTOB, HMCIIOJB30BAaHHBIX HAYYHBIX MOHSITHA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHUJIOB,
HOMYJSAUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOreOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOTIOTCHHBIX N3MEHEHUH B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOITY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 7151 IPUHATUS MPAKTUUYECKUX PELICHUI B OBCEHEBHOM KU3HHU C 1I€JIbI0 00ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKPYXAIOWIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
HPUPOJIOTIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOrMYECKUE 3aJaud, COCTABISATH CXEMBI IMEpeHoca
BEILIECTB M SHEPTUH B IKOCUCTEMAX (I[ETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecKue paboThl, COOIIOAATh MpaBWiIa MPU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

yYMEHHE KPUTHYECKU OILICHMBATh W HHTEPIPETUPOBATH MHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJIOOATBHbIC
IKOJOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IHMCBMEHHBICE M YCTHBIE COOOLIEHUs, 00001mas
Ouonormyeckyro HMH(GOpPMALMIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 buonorns kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CUCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KusHenesTeapbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PasMmHoskenne v HHOAUBHAYaIbHOE
5 AHBHAY 5 | https://m.eds0o.r/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacaencrBeHHOCTS M N3MEHUYNBOCThH
6 a 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Ceneknust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHU
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTsbI
1 DBONIOIIMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMIHOBCHHE 1 PASBITHC HHIHE 9 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3emuie
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coob
4 QODIIECTE H SKOTOTHACCRHC 9 https://m.edsoo.rt/WXWAVS56F
CUCTEMBI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/ Tema ypoka
n

buonorus B
CHCTEME HayK

MeTto1b1 TO3HAHUS
SKUBOU TIPUPO/IBI.
[IpakTuueckas
pabota Ne 1
«/cnonp3oBanue
Ppa3IUYHBIX
METO/IOB NP
W3y4YeHUHU
OMOJOTHYECKHIX
00BEKTOB

KoauuecTBO 4acoB

Bcer
0

KoHTpoabHbI
e padoThl

[MpakTuyeckn
e padoThl

0.5

Jlara
H3yYeHH
s

Koppexum

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

https://m.edsoo.ru/O2T4D1UIS

https://m.edsoo.ru/GAB23860W

buonornueckue
3 CHUCTEMBI, IPOLECCHI
U X U3yYEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYEeCKUI
COCTaB KIJICTKH.
Bomau
MUHEPAIBHBIE COJIN

benku. Cocras u

cTpoeHHue OeIKoB

https://m.edsoo.ru/L17L.I590V

https://m.edsoo.ru/V33JNUW5SW



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W

DepMeHTBI —
OHoJOorn4ecKue
KaTaJIu3aTOphlI.
JlaGopaTopHas
paborta Ne 1
«M3yuenue
KaTaJIUTUYECKOMN
AKTUBHOCTH
¢depmeHTOB (Ha
pUMEpPe aMHJIA3hI
WJIM KaTamasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VYrnesoasl. JInnuael

Hyxkneunosslie
KHCIOTEL. AT®

https://m.edsoo.ru/OJ7NFITIS

https://m.edsoo.ru/WOELRA9B3

Hctopust u MeToabl
M3YYEHUS KIJIETKU.
Knerounas reopus

https://m.edsoo.ru/JIXQMJOGM3

10

11

Kierka kak
[eJIOCTHAY KUBas
cucremMa

Crpoenue
3YKapUOTHYECKOU
KJICTKH.
JlaboparopHas
paborta Ne 2
«3yuenne
CTPOCHUS KIIETOK
pacTeHui,
KUBOTHBIX, TPUOOB

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01WS5LJY



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

12

u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKponpenaparax u
UX OIHCAHHE»

OO0OMeH BelecTB
W MeTad0In3M

https://m.edsoo.ru/LOB3I13XYZ

13

14

dortocunTes.
XeMOCHHTE3

OHepreTu4ecKui
oOMeH

https://m.edsoo.ru/V882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

Ku3HEeHHBIN UK
KJeTku. [lenenune
KJIETKU. MUTO3.
JlaGopatopHas
pabota Ne 3
«Habmonenne
MHTO3a B KJIETKaX
KOHUYHKA KOpeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://m.edsoo.ru/COINPWLF4

16

17

BbuocunTes Oenka.
Peakmusa
MaTPUYHOTO
CHUHTE3A

Tpancnsauus —
OnocuHTE3 O€ENnKa

https://m.edsoo.ru/540OF4L77W

https://m.edsoo.ru/TFDKDDWW
M



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie
(bhOpMBI KU3HH —
BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

Dopmsbl
Pa3MHOKEHHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

21

Meiios

O6pazoBanue u
pa3BUTHE MOJOBBIX
KJICTOK.
Omog0TBOpEHHUE.
JlaGopaTopHas
pabora Ne 4
«3yuenne
CTPOCHHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo.ru/C29L4DXB8

22

23

24

NuauBunyansHOE
pa3BHUTHE
OpraHU3MOB

I'enetnka — Hayka
0
HACJIECTBEHHOCTH
Y U3MEHYHBOCTH

3aKOHOMEPHOCTH
HacJIeT0BaHMs
HPU3HAKOB.
Monorubpuanoe
CKpEIIBaHHE

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

25

26

27

28

Jurubpunnoe
CKpEIIMBaHHE.
3akoH
HE3aBHCHUMOTI0
HaCJICIOBaHUS
MPU3HAKOB

CuenineHHoe
HACJIeJOBaHHE
MPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«M3yuenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
TUTUOPHUIHOTO
CKpEIIUBAHUS Y
po30(uIIbI HA
TOTOBBIX
MUKpOTIpenaparax»»

I'eneTuka momna.
Hacnenosanue
MIPU3HAKOB,
CIICTIJICHHBIX C
MOJIOM

M3MeHYHBOCTb.
Henacnencreennas
W3MCHYUBOCTb.
JlaGopatopHas
pabota Ne 6.

0.5

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN2

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV

29

N3yuenne
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
MOCTPOCHUE
BapHAaIlMIOHHOTO
psana u
BApHUAIMOHHON
KPHUBON»
Hacnencreennas
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHanu3 MmyTamui
y 1p030¢uIIel HA
TOTOBBIX
MUKpOTIpenaparax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

32

33

T'e”eTHnka yenoBeka

PesepBHBIil ypOK.
O06o06mieHNE 1Mo
TeMe
«HacnencreeHHocTt
b M U3MEHYMBOCTh
OpPTaHU3MOBY

Cenexius Kaxk
HayKa U MPoIecc
MeTtons! u
JIOCTYDKCHUS
CEJICKLIUH paCTCHUMN
1 )KMBOTHBIX

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

https://m.edsoo.ru/3128 P31.98

https://m.edsoo.ru/JISK3Q6W0J



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

BbuorexHosorusa xak

34 oTpacib 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA
OBHIEE KOJIMYECTBO
YACOBIIO 34

[TPOTPAMME



https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

DBOJIIOLMS U METOJIBI €6
W3YYICHHUS

Hcropus pazButus
MPEACTABICHUI 00 ABOFOIUN

https://m.edsoo.ru/6KWQI9KBKU

https://m.eds00.ru/OSWC47SSX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsius Kak 3JeMeHTapHas
S/IMHUIIA BUJIA H DBOJTFOITHH.
Jlaboparopnast pabora Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrOKyIpe Cuisl
(amemeHTapHBIE (HaKTOPHI)
HBOJIIOIIH

EctectBenHsIit 0TOOp 1 €ro
(bopmbl

Pe3ynbTathl 3BOIONNY:
MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BHUI000pa30BaHue.
Jlaboparopnas pabota Ne 2
«Onucanue
MPUCTTOCOOJIEHHOCTH

0.5

https://m.edsoo.ru/3EH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/ WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenus u nytu

YCJI0BCKa

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOIIOLUU

9 Heob6patumocTs 3BOIIONINH https://m.edsoo.ru/CLA9VC5]J
WcTopus xu3Hu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY IMVX7
METO/bI €€ U3y4CHUSs
['unoTe3sl MPOUCXOKIACHUS

11 https://m.edsoo.rt/EKNHXBOS?2
JKU3HU Ha 3emiie
PasButne xxu3Hu Ha 3emie o

12 https://m.edsoo.ru/ECINSTF62
apam | mepuoam
OCHOBHBIE ATAIIbI DBOJIIOLAU
PaCTUTEIHHOTO U 3KUBOTHOTO
mupa. [Ipaktraeckas pabora

13 P P P 0.5 https://m.edso0o.ru/7K1LYOSCT
Ne 1 «M3yueHune ncKomaemMbIx
OCTAaTKOB PACTEHHU U
’KUBOTHBIX B KOJUIEKITUSIX)
CoBpeMeHHas cucTema

14 https://m.edsoo.ru/WSEXNO9YAK
OpPraHUYEeCKOTO MHUpa
DBOJIOLMS YEIOBEKA

15 https://m.edsoo.ru/ADV3JERUE
(aaTpOMIOTEHE3)
JBrxyue cuibl ((paKTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHE3a
OCHOBHBIE CTaAUH DBOIIOINHA

17 https://m.edsoo.ru/14G19MQ4K
yeJl0BeKa
Yenoseueckue pacel U

18 MPUPOIHBIE aAanTalu1 https://m.edsoo.ru/XL7QKC5PK



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HUKHOBEHHE U
pa3BHUTHE XU3HU Ha 3eMIIie»

https://m.edsoo.ru/R6L7VY2GB

20

21

DKOoJ0rus Kak HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/K46KONS61

https://m.edsoo.ru/DCOIEUICY9

22

23

AbGuotnyeckue GaKkTopEI.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusgHue cBerta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakropsl

0.5

https://m.edsoo.ru/G7NF3P1INM

https://m.edsoo.ru/A6ZSMGNOR

24

25

DKOJIOrH4ecKHe
XapaKTePUCTUKU MOMYJISALHNH.
[TpakTruyeckas pabora Ne 2
«IToxcy€r mIoTHOCTH
MOMYJISIIMM pa3HbIX BUIOB
pacTeHui)

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo.ru/X42J6ABRN

https://m.edso0o.ru/0T2K1PNGZ

26

27

DKOJIOTUYECKHNE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE TOKA3aTEIH
3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuibl. CBolicTBa
skocucteM. Cykneccus

28 IIpupoHBIE 3KOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBCS

29 AHTPONIOTr€HHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
buocdepa — rmobanpHa

30 Hocgepa — ri00anbas 1 https:/m.edso0.ru/2X1VGSQ18
JKOcHUCTEMA 3eMIIN
3

31 AKOHOMEpHOUTH 1 https://m.edsoo.ru/V5JT6B387
CYLIECTBOBaHHMs OuoChepbl
UYenosedecTBO B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emiu
C

33 OCYIICCTBOBATHE NPHPOAHL # 1 https://m.edso00.ru/187G37606
YeII0OBEYECTBA
PesepBHblIit ypok. O600611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
IKOJIOTHYECKHAE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I1O0 34 )5

I[TPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUH O MecTe M PO OMOJOIMH B CUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OpMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOrUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpXKaHUE OHOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
IIpEBpallleHUE SHEPruu), roMeocTas (camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIPOM3BEACHUE (PETPOAYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3narath  OMOJOrMYeCKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaOnrofieHWe W OMHCAHUE YXKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA,
OpraHMW3aiys ¥ TMpOoBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBMKEHHWE  THUIOTE3bl;  BBISIBIIGHWE  3aBUCHUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl YHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYCCKOTO U

SHEPreTHYECKOro  OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,




OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUH, JIs1 IPUHATUS MPAKTUUECKUX
pelieHui B TOBCEAHCBHOM JKM3HH B IEMIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPY)KAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJEHUS B OKpY’Karoleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTYDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paluOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3aa4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUBAaHUC, CUCIINICHHOC HACIICAOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MMpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu pabore ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3Nu4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE AaCHEeKThl COBPEMEHHBIX MCCIEJOBAHUN B
Ouosioruu, MeAULIMHE, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHSATHUHBIN arrapar onoorun

11 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HayK, B (QopMupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpAa U HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpPKAHHE OWOIIOTHMYECKUX TEPMUHOB U
TIOHSITHIA: BUJI, TIOMYJISLHS, TeHO(DOH, SBOIOIHS, TBUKYITUE CHIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTreoreHos3, onocdepa

YMenue uznaratb OnoIOrHuecKue TeoprH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrter 3somonnu A.H. CeepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensT TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TO3HAHMS B OHOJIOTHH
(HaOrO/ICHHE W OMMCAHME JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
opraHu3aisi W IPOBEACHHE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBUKEHWE  THUIMOTE3bl;  BBISBIICHUE  3aBUCHUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHUE [ieJaTh BBIBOJAbl HAa OCHOBAaHUHU IOJYYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYeCKUX OOBEKTOB: BHJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOT€OIleHO30B M  JKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (PAKTOPOB HAa OPTraHU3MBL,
IIEpeHOCca  BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHX MPOIIECCOB U SIBICHUH, IJIsI IPUHATHS MPAKTHUECKUX
pemieHnii B TOBCEAHEBHOM JKM3HM B IEMSIX  OOCCIICUCHHS
0€30MMacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZCHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIMMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH  COBPEMEHHOW  OMOJOTMH Ui palMOHAIBLHOTO

IIPUPOIONOIB30BaAHUS




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBI [IEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAaHUs)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE M MPaKTHYECKHE pPabOTHI,
coOmoaTh TpaBwiIa mpu padoTe ¢ y4eOHBIM U J1aOOPATOPHBIM

00opyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATh HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHBIE
3HaHMSI M3 Pa3InyHbIX HCTOYHUKOB (CMMU, HayuyHO-momysnsipHble
MaTepHalibl); paCCMaTPUBATh TII00ATBHBIC SKOJIOTHUECKUE TPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIOTUHn




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
buosnorns xak HayKa

buonorust — Hayka o »xuBod mnpupozae. Ponb Ouonoruum B ¢dopMupoBaHuU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK
Mertoapl O3HAHUS KUBOM NPUPOB! (HAOIIOACHUE, SKCIIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccu(uKanus, MOJEIHPOBAaHUE, CTATUCTHUYECKas oOpaboTka

JTAHHBIX )

JKuBnle cuCTEeMBI U HX opranu3anus

2.1

JKusbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpa3ue

22

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJIALUMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

32

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJIETKH. XHMHYECKHE JJIEMEHTHI: MaKpO3JIECMCHTBI,
MHKPO3JICMCHTEI. Boma u MUHCPAJIIbHBIC BCHIICCTBA. cDyHKI_[I/II/I BOJbI H

MHHCPAJIbHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHune O€nKOB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHHMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYpPBI OETKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHe CBOiicTBa OenkoB. buonormueckue
GbyHKIIUN OEIKOB.

®depMmeHTH — OMosornyeckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyOcTtpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOpPOB

VYrneBoasl: MOHOCaxapu bl (II0K03a, pr0o3a U Je30Kcupr003a), Tucaxapusl
(caxapo3a, JlakTo3a) M IoOJUcaxapuibl (KpaxMmal, TIJIMKOTEH, LEeJUII0J03a).
Bbuonorndeckne QyHKIIUU YTIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ochomunuael.  'mapoduibHO-
ruipooOHbIe cBolicTBa. buomormueckune ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBo4o0B, OCIKOB U JIMTTUI0B KaK HCTOYHUKOB SHCPTHUU




34

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:

CTpOCHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KICTOK

3.6

3.7

Knetka xak nenoctHas xuBasi cucrema. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJsiekyasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTe3a OeJIKa

Tunsl KI€TOK: dyKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckol kierku. Kierounas crenka Oakrepuil. CrpoeHue
YKApUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIHHOM, >KHBOTHOM M

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIMKC, WX
¢bynkiun. [Tnazmarndeckas MmemOpana, e€ cBoiictBa u pyHkimu. [{utoruiazma u
e€ opranounbl. OpHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHAOIUIa3MaTHUeCKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MUTOXOHPHH, TUIACTUABL [IporcX0oKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunpl mnactun. HemeMOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI, KIETOYHBIM

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bximrouenns

SAnpo — peryasaTopHblii neHTp kieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BEIIECTB B KJIETKE

H(HSHGHGS[TGJ’II)HOCTB KIJIIECTKH

4.1

4.2

4.3

OOMeH BelecTB, UM METa00JIN3M. ACCUMMISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTeTUUECKUil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetabonu3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U reTrepoTpodHbIid. Posb

(I)epMCHTOB B OOMEHE BCHICCTB U IIPCBPAILLICHUU SHCPTHUU B KIICTKC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiun porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A Ui XKU3HU Ha 3emiie.
Bnusnue ycnoBuil cpeapl Ha (OTOCHMHTE3 W CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIolIe OakTepuu. 3Ha4eHHWE XEMOCHHTe3a s

JKU3HU Ha 3eMIie

DHepreTudeckuii oOMeH B KJETKe. PaciieruieHue BelecTB, BBIACICHHUE U
aKKyMYyJIMPOBaHUE OHEPIHH B KIETKE. OTambl JHEPIETHYECKOTO OOMEHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoiHoe oKuciaeHUe, WK KIETOYHOE

nbixanue. DPPEeKTHBHOCTh YHEPreTUIECKOTO 0OMeHa




4.4

4.5

Peakimu wmarpuuHoro cuHTe3a. [eHermueckas wuHbopmamms wu JHK.
Peanuzanus renerndeckoil nH(GoOpManuu B KIeTke. [ eHeTHdeckuid KoJ U ero
cBoricTBa. Tpanckpumnius — MarpudHblii cuaTe3 PHK. Tpancnsmuus — 6uocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e Oenka

Hexnerounsie hopmbl xu3Hu — BUpYChl. Mctopust oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUA M IKU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacreHuil, >KMBOTHBIX U YEIIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc nummynonepunmura yenoseka (BUUY) — Bo3Oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

5.1

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

KneTounslii 1mMKI, WM KU3HEHHBIM WK KiIeTku. WHTepdaza U MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Permkanus — peakus MaTpUYHOTO
cuare3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuninouaHbpli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — murto3. Cragum murtosa. [Ipoueccel, mpoucxonsmye Ha

PAa3HBIX CTAAUAX MUTO3A. buonormueckuii CMBICII MUTO3a

5.2
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®opmbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U mnosioBoe. Bunpl Oecnosioro
pPasMHOXKEHHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC IJIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, mpoucxonsiiyde Ha CTagusix Meinosa.
IToBenenue xpomocom B Mmeio3e. KpoccunroBep. buonorndeckuii cMmbIici U

3HaYeHNE MeNo3a
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["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [To10BBIE
JKeJe3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SUIEKIETOK U criepMaTo30ua0B. OmiogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npobienHue, racTpyisius, opranorenes. [loctamOpuonanbHoe pazBute. THITBI
NOCTAMOPHOHAIFHOTO Pa3BUTHS: MPsIMOE, HenpsiMoe (JIMUnHOYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA




HaCJIeIICTBCHHOCTB U UBSMCHYUBOCTb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer n 3anaumn renetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiag poccuiicKux
U 3apyOeKHBIX YUEHBIX B pPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpuI0IOTHYECKUH,  LUTOIE€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. [ eHeTYecKas CUMBOJINKA, UCIIOIb3yEeMas B

cXeMax CKpellMBaHUN

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, ycTaHOBIEHHblE I'. Mennenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIuHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBuiio [IOMUHHUpPOBaHUA. 3aKOH pPAaCIICIUICHHUS IPU3HAKOB.
['unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE JOMUHUPOBAHUE.

Jurubpugnoe ckpenmBanye. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB.
[{uToreHeTUYeCKUe OCHOBBI JAUTMOPUIHOIO CKpEIIMBAaHUA. AHAIU3UPYIOLIEe
ckpemuBanue. Mcronb3oBaHME — AHAIU3HUPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPCACIICHUSA I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapymienue crHeruieHHs TEeHOB B pe3ysbTare
KPOCCUHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTuueckue
KapThl.

I'enernka mosna. XpoMOCOMHOE OINpEIENIEHNUE 1oJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble U rereporaMeTHole opranu3Mbl. HacnegoBanue

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHJIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAs.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHONW H3MEHYMBOCTU. BapualMOHHBIN psAg W BapHallMOHHAs
kpuBasid. Hopma peakuuu npusHaka. KoanuecTBEHHbIE U KAayeCTBEHHBIE

MPU3HAKU U UX HOopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnencrBenHasi, WM TEeHOTHIMYECKAs, HW3MEHYHMBOCTH. KoMOMHaTHBHAs
W3MEHYUBOCTh. Meilo3 M ToJoBOW MpoIecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukammss myTammii:
TE€HHbIE XpPOMOCOMHBIE, TECHOMHBIE. HacToTa M NpUYMHBI MyTaluuii. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICICTBEHHOW H3MEHYHMBOCTH

H.U. BaBuinioBa

I'enetuka uenmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOJIbI TE€HETHUKH
YeJIOBEKA: reHeaJornuecKui, OJIM3HELIOBEIH, [IUTOTCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIspHO-TeHeTHueckuil. CoBpeMeHHOe OIpeaesieHue
FEHOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipto [II[P-ananu3a. HaciencrBenHple 3a00JieBaHUS YelIOBEKa: T'CHHBIC

0oJte3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIION0KEHHOCTHIO, XPOMOCOMHEIC




7.1

7.2

7.3

11 KIIACC

6one3nu. CoMaTu4eckue W TEeHEpaTWBHBIE MyTanuu. [IpUHIMIBI 370POBOTO
oOpa3a >KM3HHW, JIUATHOCTHKH, NPOPUIAKTUKH W JICYCHUS TEHETUYCCKUX
OOJIe3HEH. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIIMHCKOW TEHETHUKU B MPEAOTBPAIICHUH U JIEYEHUH TIEeHETHYEeCKHUX

3a00j1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Ipolecc. 3apOoxXACHUE CENEKIUU U JTOMECTHUKAIIMS.
Yuyernne H.U. BapwimoBa 0 MEeHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpoucX 0K aeHHs JOMAIIHUX KUBOTHBIX. CopT,
opo/ia, IMTaMMm

CoBpeMeHHbIE METO/bI CeNeKUUU. MaccoBbIi M MHIUBUIYATbHBIH OTOOPHI B
CEJIeKLIMU pAaCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BInm3KopoACcTBEHHOE
CKpemBanue — UHOpuauHT. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
['erepo3suc, unu rudbpuanas cuiia. HepoactBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuguzanusa u e€ ycrnexu. cKkyccTBeHHBI MyTareHes u
MOJIy4YeHUE TMOJUIUIONIOB. J[OCTHXKEHUSI CeNeKIMH PACTeHUM, XKUBOTHBIX WU

MHUKPOOPTraHU3MOB

buoTtexHonorust kak oTpacib MpPOU3BOJACTBA. ['eHHas WHXKeHepus. OTarmbl
co3nganust pexkomOouHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounele KynbTypbl. MUKpPOKJIOHANIBHOE  Pa3MHOKEHHE
pacreHnii. KioHHMpoOBaHHME BBICOKOIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKOJIOTUYECKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COePKAHUS

DBOJIOIMOHHAS OMOIOTHS

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzgerenbcTBa  SBOJIONMH.  [laJCOHTOIOTHYECKHE:  TTOCIIEIOBATEIHLHOCTh
MOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTMYECKON JIETOMUCH, MEPEXOIHBbIE (OPMBI.
buoreorpaduueckue: cxoacTtBo u pasznuuue ¢GayH U (HIOp MATEPUKOB H
OCTPOBOB. DMOPHOJOTUYECKHE: CXOJACTBA U Pa3IHuUs SMOPHUOHOB pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  T'OMOJIOTHYHEIE,

AQHAJIOTUYHbIE, PYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYJISApHO-




1.2

OHMOXMMUYECKHUE: CXO0ACTBO MEXAaHHU3MOB HACJICACTBEHHOCTH MW OCHOBHBIX

MeTa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB

Opomonionnast  teopusi Y.  [apBuna. Ilpeanocbuikd  BO3HUKHOBEHHS
JapBUHM3MA. J[BIKyIME CHIIBI HBOJIOLMU BUAOB 10 JapBuHy (U30BITOYHOE
Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIIEHHAS N3MEHYUBOCTb,

Oopb0a 3a cyIlecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus dBomomnu (CTD) u OCHOBHBIE €€ TOJIOKCHUS.

MI/IKpOBBOHIOHI/IH. HOHYJIHI_II/IH KakK ¢AMHKuIa BUaa U 3BOJIFOIIUMHA

JBwxkynme cuibl (GakTopbl) SBOMIOUMU BUAOB B TIpupoae. MyTanMoHHBIH
nporecc U KOMOMHAaTUBHAsE U3MEHYUBOCTh. [lonmynsaioHHble BOJIHBL U Ipeid
reHoB. M3omsus u murparus. EcTecTBeHHBIN 0TOOP — HANIPABISIONIHA (aKTop
sBOMIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT dBoiionuu. [IpumMepsl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U HAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BI/I,I[OO6pa3OBaHI/I$[Z reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

Maxkpossomtorusi.  Dopmbl  3BoMOLMM:  QUIETHYECKas, JAMBEpreHTHas,

KOHBEPIrCeHTHAs, MapajljiCJIbHasd. H606paTI/IMOCTB 9BOJJIOIINHA

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHay4yHBI€ MNPEACTABICHUA O 3apOKICHUM >KHU3HU. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M mNaHcnepMus. XUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKOW DBOJIOLMH.
Havanphblie atanel Ouonornyeckoit ssomtonuu. I'nnoresa PHK-mupa. IlepBeie

KIJIICTKHU 1 UX 3BOJIOIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie no spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [laneosoiickas spa W €€ MepUOABl: KEMOPHICKHUH,
OPIOBUKCKUM, CUIYPpUHUCKUH, JEBOHCKUH, KAMEHHOYIOJbHBIN, IEPMCKHMN.
Me3so30iickas 3pa U €€ MepUuoIbl: TPUACOBBIN, FOPCKUIA, MEIIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AQHTPOIIOI€HOBBIA. XaApPAaKTEPUCTHKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE TaIlbl BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUPa. ApoMOpP( O3k
y pacTeHHid M KUBOTHBIX. llosiBJI€HME, paclBET W BBIMHUpAHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHnu4eCKOoro Mupa KakK OTpPaKCHUC SBOJIIOIHH. OcHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIIBI OPIraHU3MOB




24

2.5

DBOJIIOLMS YeTIOBEKa. AHTPOMNOJIOTUs KaK Hayka. PazBuTue mpeacTaBiIeHU O
MPOUCXOKACHUM ueJoBeKka. MeToabl u3ydeHus: antponorene3a. CxoJcTBa u
pa3nuuus YelloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YeJIOBEKa.

JBwxymiue cwtbl (hakTopsl) aHTponoreHesa. HacneactBeHHass N3MEHYHBOCTD
€CTECTBEHHBIH 0TOOp. OOIIecTBEeHHBIM 00pa3 KWU3HH, W3TOTOBJICHUE OPYIUM

TPY/la, MBIIIJICHUE, PEUYb

OcCHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTpaJomUTeKd, YUenoBek
ymenbiid, YemoBek mnpsaMoxoisaumuid, YenoBek HeaHAepTaldbCKui, YemoBek
pa3yMHbIii. Haxo/lku MCKOIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00J1aCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpOIEOUIHas (eBpa3uiickast),
HErpo-aBCTpaJIONHAsE  (9KBaTOpHalibHAasl),  MOHIOJIOMJIHAas  (a3MaTCKo-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MpPEJICTaBUTENEH 4YeT0BEYECKUX
pac K YCIOBUSIM cyliecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka

pacusma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

3.2

3.3
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DKOJIOTHS Kak Hayka. 3aJaud ¥ pa3lieNbl YKOJIOTUU. METObl IKOJTOTHUECKUX
uccieioBaHui.  Dkosmorndyeckoe  MupoBo33peHue.  Cpenpl  oOuTaHus

OpraHnu3MoOB: BOJHAA, HA3CMHO-BO3JyIIIHAsA, ITIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

Okonorudeckue ¢dakroppl. Knaccupukanus skomorndeckux — (akTOpoOB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE 3KOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGuotnyeckue (GakTopbl: CBET, TeMIEpaTypa, BIaXXHOCTb. POTONEPUOAU3M.
[Ipucniocobnenus OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (HaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3uTH3M, MYTyaliu3M, KOMMeEHCalu3M (HaxJ1eOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3M. 3HaueHHe OHOTUYECKUX

B3aUMOJCHCTBUI JJIsI CYLICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTCIn
MMOMyJIAHUU: YHUCICHHOCTD, IJIOTHOCTBH, POXKIAEMOCTb, CMECPTHOCTH, IMPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOMYJIALMY U €€ peryisaius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

Coo0mecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okosnoruueckue cucrembl (3kocucteMbl). [lonsitue 006 oSkocucreme u
ouoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIeCTB U TOTOK JSHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJIOTHYECKUE MUPAMUJIBI: MPOIYKIIMU, YACIEHHOCTH, Onomacchl. CBoiCTBa

OKOCHCTECM: YCTOP'I‘II/IBOCTB, caMoperyJsanus, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMNHOIO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTro pa3HooOpasus Ha 3emIie

VYyenne B.M. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
6uocdepsl. JXKupoe BemectBo U ero GyHkuu. OcobeHHOCTH OGHOChephl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaMHueckoe paBHOBECHE U OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelIeCTB M OMOr€OXMMHYECKUE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

UYenoseuecTBo B Onochepe 3emnn. AHTpONOreHHbIE U3MEHEHHs B Onocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPABIEHUS MPUPOAHBIMHU pecypcamMu U HX

ucnosyib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- buomnorus. 10 knacc: yaeOHUK 1151 00111€00pa30BaTeIbHBIX OPraHU3aIU:
0a3oBbIil ypoBeHb/ (B.B. Ilaceunuk u ap.); mox pexaknueii B.B. [laceunuka. — 3-e uznanue —
M.: [Ipoceemenune, 2021 — 233 c.: uin. — (JIunus xu3Hm).

- buonorus. 11 knacc: yaeOHUK 1151 00111€00pa30BaTeIbHBIX OPraHU3aIU:
0a3oBbIil ypoBeHb/ (B.B. Ilaceunuk u ap.); nox penaknueid B.B. [laceunnka. — 3-e uznanue —
M.: [Ipoceemenune, 2021 — 272 c.: un. — (JIunus xu3Hm).

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/subject/5/5/

https://content.edsoo.ru/lab/

http://www fipi.ru/

http://www.rustest.ru/

myschool.edu.ru
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