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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nojoxkeHus ®I'OC COO o B3auMoOOYCIIOBICHHOCTH II€JCH, COACpIKaHUs,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanun, a Takxke MOJIOKEHU 0 crenupuke OUOIOruH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEeHHM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHB OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
10 OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma no Ouosoruu AaéT npencTaBleHUe O LesAX, 00 oOuiel crpateruu o0ydeHus,
BOCIIUTaHUsI M Ppa3BUTUS oOydaroIuxcs cpeacTBamMu YydeOHoro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpy, paclpelelieHue I0
paszenaM M TeMaM, PEeKOMEHAYyEeMYI0 IOCJIeN0BaTeIbHOCTh M3y4YeHHs Yy4eOHOro marepuaia c
Y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIINXCS.

B nporpamme 1o OuONOrMM TaKkKe YUMTHIBAIOTCA TpEOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (opMupoBaHUH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AeATeNIbHOCTH/y4yeOHBIX AelcTBUI 00yyaromuxcs 1mno
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHH Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYyKarouen
npuponHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HaHUHI O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpPOrpaMMe MO OHOJOTMU YJEeNEeHO BHHUMAHHE HCIHOJIb30BAHHMIO IOJyYEHHBIX
3HaHWW B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs MPUKIIAJHbIX 33/1a4, B TOM 4Kcie: TpodUIaKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHUS KOJOTMYECKH 1€JIeCO00pa3HOro MOBEIEHUS B OKpYXKalollel NMPpUpPOIHON cperne,
aHalu3a BIMAHUSA XO3SHCTBEHHOM JEATEIBLHOCTH 4YEJIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCNeUeHUs YCIOBHM Ui pelieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOr0 00pa3oBaHus, KOTOpas Mpe/rnoiaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3AAaET YCIOBMS I TMO3HAHUS 3aKOHOB JKHMBOM IPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colmanu3anuu odyqaronuxcs. M3yuenue



Ounonoruu obecrieunBacT YCIIOBUS TS dbopMupoBaHH MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TMPEJCTABICHUSIMU W3 JPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTAaBUIM OCHOBY [UISl ONpEIEICHUs IOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOTo ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmIUecs TOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONTNE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOTHOU cpefe, BOCTpEOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUNA OHOJIOTHYIECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro MaTepuaja B TporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHuM3aluyd M 3BOJIIOIMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorus» BbIIEIEHBI CISAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO To3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranusm Kak Ouosiormueckas cucrema», «CucreMa U MHOrooOpa3ue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens um3ydenus ydebHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMuUCS 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBHON OpraHU3AllMU >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHUI UCIONB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHH B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CAeAYIOIMNX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH sl (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOW KAapTHHE MHUpa, O METOAaX HAy4yHOro IO3HaHWS,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3aIlvu,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYarOMIMXCs MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CIOCOOHOCTEN B MPOIECCe aHAIW3a TaHHBIX O MYTAX PAa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIS/IOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUPA KUBOW MPUPOJBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJTYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHne y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >XHBON TMPHUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTHMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTH OMOJOTMYECKUX 3HAHWMA [JIsl TIOBBIIICHHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B TOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIA CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOIOICHHE MEP MPO(PHIAKTUKY 32a00JICBaAHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM YUEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlnst u3ydenusi Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OHOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON TPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/crnonb3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI 1 UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOJIBI.

CpolicTBa OumocwcTeM H HWX pa3HooOpasue. YPpOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMHU KUBOUH
PUPOBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODIJIEMEHTHI,
MHUKpO3JIeMEHThL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHA BOJBI M MUHEPAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IK0B. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, prud03a U 1e30KCHpud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUrauuepunsl, Qochonununel, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHKOB SHEPTUU.



Hyxneunossie kucnotel: JIHK u PHK. Hykieotunbpl — MOHOMEPHI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m dynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[{utonmoruss — Hayka o kjerke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIIETKH.

Knerka kak nemnoctHas >xuBas cucrema. OO1ie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtnueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannblie opranouzs! kinetku: JIIC, anmapat ['onbmaku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJAPHUH, TuIacTUibl. [IpoucxokaeHue MUTOXOHAPUNA W TIIACTHUIL.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBIA IIEHTP, LIEHTPUOJIH,
PECHUUKH, KTI'yTHUKU. DYyHKIINN OPraHOUAO0B KIETKU. BkitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue spa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacnpeneneHre XuMUYECKUX AJIIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuel u cxembl: «[lepuomudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTHUeCKOM
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENapaThl PaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

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

JlaboparopHas pabota Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meH BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) u
TUCCUMMIIALIUSA (HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €MHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®otocuntes. CeeroBas u Temuosas (a3bl porocuHTe3a. Peakiuu dorocuHTe3a.
D¢ddextuBHOCTh (oTOCHHTE3a. 3HaUYeHHE (OTOCHHTE3a IS KU3HH Ha 3eMIle.



Bnusinue ycnoBuii cpeasl Ha (QOTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYE€HUE XEMOCHUHTE3a ISl JKM3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacuiernsieHue BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl YHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHICCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Ounocunres Oenka. Dtansl Tpancasiuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX U YEJIOBEKa, BhI3bIBACMBIC BHpycaMu. Bupyc mmmyHoaeummra genoBeka

(BUY) — Bo3oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHs, peBepTaza W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /I. 1. UBanosckui, K. A. Tumupszes.

Tabmuet  u cxembl: «Tunbl  muTaHus», «Mertabonusamy»,  «MHUTOXOHAPUSIY,
«QHepreTrueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenune HK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarn», «Crpoenne u xku3HeHHbIH 1K1 Bupyca CIIMJla, Oaxrtepuodara,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WaM KU3HEHHBIM IMKiI KieTkd. Mutepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS W MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Jenenne xnetkn — muto3. Craaum muto3a. I[lpomecchl, NmpoucxXondliMe Ha Ppas3HbBIX
CTaIugIX MUTO3a. bromorndeckuii CMBICII MHTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craguu meiosza. [lpormeccsl, mpoucxonsnime Ha cragusix Menosa. [loBeneHue
XpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M suYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.



NunuBunyanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYIISALUS,
oprarorene3. [loctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOitHOE OII0IOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUN», «JleleHne KIIETKU
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIM LUK,
«Permnukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTAIUN OHTOIEHE3A».

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOIHUTAIOMIETOY,
«slinexiieTka MIEKonuTarumero», «KapuokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkuny», monens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIPEIapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOJIOTMM U
HSMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKitag pocCUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIONIOTUYECKUH, UHUTOTEHETHYECKH, MOJIEKYISIpHO-
reHetTudeckuii). OCHOBHBIE T€HETUUYECKHE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTUM  HAcJE€AOBaHUS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MounorubpunHoe ckpenmBanue. 3akoH equHo00pa3us THOPHUIOB mepBoro nokoneHus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH pacHIeruieHus Tpu3HakoB. [mmore3a uwctoThl ramer. [lomHoe u
HETOJTHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpelMBaHWe. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIllMBaHUE.
Hcrnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHUITA OCOOH.

CuennenHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJe10BaHMIo TeHoB. HapyleHue clienyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOpPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHpie W TeTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBaHue NPU3HAKOB, CIEIMJICHHBIX C
MOJIOM.

H3menunBocTh. Buibl ”3MEHUUBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(PUKALUOHHOW HW3MEHUYMBOCTH.
Bapuanuonsslii psiax u BapuanuoHHas kpuBad. Hopma peakuuu npusHaka. KojinuecTBeHHbIE U
KaueCTBEHHBIC NPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, iy TeHOTHIIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 W TONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas



n3MeHunBocTh. Krnaccuukanus Myranuii: TeHHbIE, XpPOMOCOMHBIE, I'eHOMHble. Yactora u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIIEICTBEHHOMN
n3menunBocty H. 1. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOIBI T€HETHUKH 4YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpE/eIeHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
IreHOTUIIMPOBaHUe, B ToM uucie ¢ nomompto ITIIP-ananu3a. HacnenctBenHsle 3a0osieBaHMs
YyejoBeKa: TIeHHble 0oyie3HH, OO0JIE3HM C  HACIENCTBEHHOW IPepacloiOkKEeHHOCTBIO,
xpoMocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Held. MeauKO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
IPEJOTBPALICHUN U JICYEHUHN FeHETUYECKUX 3a00JIeBaHU YeI0BeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabnuupl u cxembl: «MOHOrMOPUIHOE CKPELIMBAHUE U €r0 IUTOI€HEeTHYECKasi OCHOBAY,
«3aKkoH paclIeIJIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMmeT»,
«durnbpunnoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Melio3», «B3anMoaeicTBUE aJUIEIbHBIX T€HOBY, «['€HeTHuecKne KapTsl PaCTEHUH, )KMBOTHBIX
U 4eloBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannonHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTallOHHas
WU3MEHUYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aMIUIMKaIuU «MoHOruOpuaHOe CcKpemuBaHue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemuBaHue», «llepekpécT Xpomocom», MHUKPOCKON U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpPacKu Teja), repodapuii
«I"'opox mOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopHast pabota Ne 6. «/3ydeHne MoAM(PUKAIIMOHHON M3MEHYMBOCTH, TOCTPOCHHE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

Jlaboparoprnas pabora Ne 7. «AnHanmu3 wmyrtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa U MPOIECC. 3apOkKAEHUE CeNeKIU U qomectukanus. Yuenne H. U.
BaBunoBa 0 wLeHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, IITaMM.

CoBpeMeHHbIE METOJbI CeJNIeKIMU. MacCOBBI U WHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTteHHi 1 kUBOTHBIX. OLIEHKa 3KcTepbepa. biIM3kopoACTBEHHOE CKpeIlMBaHUEe — MHOPUIMHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Heponacteennoe ckpemmBanue — aytOpunuHr. OtnanéHHass ruOpuauzanmus U e€  yCIexw.
HcKkycCcTBEHHBIM MyTareHe3 W IOJIYy4YEHUE MOJUIUIONJA0B. JIOCTHIKEHHs CEJIEKLUUU PACTEHUH,
’KMBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosorusa kak oOTpacib MNPOU3BOJCTBA. ['€HHAs HMHXXEHEpHUsA. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuszmoB. Kinerounas wunxeHepus. Kietounsle
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dSTudeckue mnpobiaembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akamemmka M. @. HWeanoBay, «[lomumnoumus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUSI CEJIeKIMU PACTeHMH M KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUMYHOE
X035TUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KVIACC

Tema 1. DBosOIMOHHAS OHOJIOTHS.

[TpennocbUIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMoJ0ruu. BiysHue 3BONMIOIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHHU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomtonuu. [lameoHToornyeckue: MOCIeA0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETONNCH, epexoaHble popMbl. buoreorpaguyeckue: cxoacTBo
U paznnume GayH U Qiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iIUyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpeanocbulkM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIoKyle Cuibl  ABOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeaesnEéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

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

MuxkposBomtonus. [lonynannsa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxymiue cuiibl (pakTopbl) 3BOJIOLMK BHIOB B MHpupoje. MyTallmoHHBIN Mpolecc U
KOMOHMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onauus u
MUTpaLus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonuud. DopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoJouH. [IpuMepsl mpucmnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U UIUO0ATATITALHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYeCKasi, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paIdaiusl.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOrooopasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas HU3MEHYHUBOCTDY, «ApomMopdo3bI»,
«Unnoanantauny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectsus Y. lapeuna», «bopwba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe BUI000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX PUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOeKIUs «DOpPMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaens anmuukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPHUTHEB U OKPACKH TEJa).

JlabopaTopHblie U NpaKkTHYeCKUe PadoThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rMmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKHX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHablie sTansl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUIIypUICKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHI.

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

Kaitno3oiickas spa u e€ nepuoibl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M reojIorThYeckuX IMpoieccoB. OCHOBHBIE STalbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpaykK€HUe 3BOJOLUU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  YEJIOBEKAa. AHTpPOINOJOTUsl Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl 3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



JBwkymue cunasl  (akTopbl) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
Uenoexk npsmoxondmuii, YenoBek Heanaepraiabckui, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsS], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOoHaHAas (eBpa3uiickasi), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner 1 cxembl: «Bo3nukHoBeHNe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa U 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHX HAaXOJI0K
MPEJKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBPEMEHHBIC JII0IN», «UeIoBeYeCcKre pachiy.

O6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpYyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHueckas Tabiuia,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «M3yyeHHne UCKOMAEMBIX OCTATKOB PACTEHUH U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3ielbl dSKOJOTMH. METOIbl HKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHWS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorndecknx (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIMOTCHHBIE. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTAaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHYECKUX (PaKkTOpoB. brojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHITHS,
XUITHUYIECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCAIM3M, HeHTpanu3M. 3HaueHHE OHUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu MOMYJIALMH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, 3. ['ekkens.



Tabmuupl u cxembl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOMTaHUST OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (kocuctemsl). [loHsTHe 00 sKocucTeMe M OHOreoleHO3e.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PpPEIYLCHTBHI.
KpyroBopor BemecTB W TOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKAa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYeCKHe NHpaMHJIbl: HPOIYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysnus, pazsurue. Cykueccus.

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

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocucTeMbl. buosioruueckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM M YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHOc(epbl Kak I100albHOW IKOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpONOreHHbIe n3MeHeHHs B Ouocgepe. ['mobanbHble
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U UeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBocTd Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpaumuu:

[Toptpetsr: A. JIx. Teacnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buorneHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMMUPOKOJMCTBEHHOTO Jieca», «IKOCHUCTEMA XBOWHOro Jjeca», «buoneHos
BOosOEMay», «ArporeHo3», «l[IpuMepHbIe aHTPOTIOTCHHBIE BO3JCHUCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBelil 3G hexT, «PakTophl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoma B Omocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/I€b-aNIIINKALUs «Tunuynele OMOIICHO3bIY, repbapmii
«PactutenpHbie  cooOmiecTBay, Kojulekuuu — «buwornieHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKUMH PACTEHUWH M KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHus] OXpaHIEMbIX BUIOB PaCTEHUH U KUBOTHBIX.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00ydJaroumMucs MporpaMM CpeHEero oOIIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType ITUYHOCTHBIX PE3yJbTaTOB OCBOCHHS Tpeamera «buoiorusy BbIIEIEHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH WU CaMOOMPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOY4YaroIIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJHYMe SKOJIOTMYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1I€TIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «bUONOorus» JOCTUralTCs B €AUMHCTBE
yueOHOM M BOCIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHSITHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAIOLIEH cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacIIMpeHre >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPeain3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMHU  00ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATEIHHOCTH MPHU CO3TAHUH YICOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMA EHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3a]1a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 0O0CYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IIPUPOJIBI,
JToCTHXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLICHUBATh CUTYAIMI0 U MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUM C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi dCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SYMOIIMOHAIIBHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOH JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pealn3als 3J0pOBOro U 0e30MacHOro oopasa KU3HH (3I0pOBOE MUTAHUE,
COOJTII0ICHNE TUTUCHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPAaBUJI WHAMBUAYAIBHOTO U KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHWE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTbH K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIEHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeSATETbHOCTb;



MHTEpEC K Pa3IUyHbIM cepam MpodeccnoHaTbHON AesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
JKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHUE K IPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIs1 OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa YKOJOTUISCKUX MPOOIeM U yTel UX PEIIeHUs;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuU MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUSI B MPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U IPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW TMpPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UUTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKku OUMONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O EIUHCTBE NPHUPOABI, YEIOBEKa U OOIIECTBA, B TMIO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHru: po0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJII COBPEMEHHOW IMBHIM3AINUU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHUE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA ITyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOJIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
MCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHUU B IIENSX TOBBIIMICHUS 00IIeiH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3yd4eHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaiuu3a W OOBSICHEHHS SBIICHUN
OKpY’KAIoIIer0o MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOLIMXCS JAHHBIX C LENbI0 TOITY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;



OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHHs ydyeOHOro mnpeamera «buosorus» BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenr(uKy METOAO0B MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUS,
SBJICHME, IpOILeCcC, CHCTeMa, HayuyHbld (DaKkT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYaroIluXxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBbI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

Osgi1ajeHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMU:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKHUX
HNOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS Ui OOBsSCHEHUS (aKTOB M SBJIECHUN >KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHHUs (MHAYKTHBHBIE, JIECIyKTUBHbIE, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMH PazHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PELICHUs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJIbHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCAET0BATEIbCKHE TeHCTBHS:



BJIa/IETh HaBBIKAMH y4€OHO-MCCIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEILHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajJady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOJuUThb AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJ]aBaTh MapaMeTpPhl U KPUTEPUH PEIICHHUS;

QHAIN3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MMOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HaHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTHHAIBHBIE TOIXOIbl M PELICHHS, CTaBHUTh
po0JIeEMBI U 3a/1a4M, JOMYCKAIOUINe aJbTePHATUBHbIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydueOHOro mocodwus,
HAyYHO-MIOMYJISIPHOM uUTeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOMCKE U OTOOpe
Ouosiornuecko nHpopMaIuu, He0OXO0IUMOI /1JIs1 BHITIOJIHEHHS YUEOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMannu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAy4YHBINM S3bIK B KA4eCTBE CpENCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHUUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAacClO3HAaBaHUS U 3alMTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpeJylaraéMoi 3aJadyd, YYHUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUI APYTUX YUaCTHUKOB JHAJIOTa UIH TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUs, MOHMMAaTh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, MOHMMATh HAMEPEHUs
JpYyTuX JIOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIAMHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pA3JIUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBiageHne yHHBEPCAJTBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 337a4l B O00pa30BATENbHOM NEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA M KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIN3€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 MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYroro 4YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Guonorun Ha 6a30BOM YpOBHE
BKITIOYAIOT Ciel(uUecKue sl yaeOHoro npenmera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHUIO, HMHTEPHpPETAlMd U MPeoO0pa30oBaHUIO 3HAHUM, BUIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHHMIO 3HAHUU B PA3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TaKK€ B pPEAJbHBIX >KU3HEHHBIX CHUTyallMsX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe TpeaAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHs.

[IpenMeTHbie pe3ynbTaThl OCBOGHHUsS yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAY4YHOTO MUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opraHusM, Merabosmu3M (OOMEH BEHIECTB M MPEBpallleHHe JSHEPruH), TOMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKMBBIX  CHUCTEM, CaMOBOCHPOM3BEIECHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHas, MyTalllOHHas,
LEHTpajbHas JorMa MoJeKylspHoi Ouonorum), 3akoHsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BaswuiioBa), onpenensats rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE Ba/IeTh METOJaMHM HAy4YHOTO IMO3HAHMSA B OMOJOTMU: HAOJIIOJEHHE M ONMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus M MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NpEBpallCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAMBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYCHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHUX MPOIECCOB U
SIBIICHUH, ISl IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENbIO O0ECTICUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpYXKAIOIIeH MNPUPOAHON cpele, MOHMMaHuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUNH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH Ui pPallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHusI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOAATh MpaBHia MPU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOr0
COJepKaHUs, BKIIIOYAIOUIYIO0 ICEBIOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OUMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHHs, 00001as
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHHS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJU OHOJOTHMH B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpBIBaTh COIep)KaHNe OMOJIOTHUECKUX TEPMUHOB M MTOHATHI: BHUI, TIOMYJISIIHS,
reHooHA, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHME, OSKOJOTHYECKHE (DAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, e MUTaHUs, SKOJOrHUecKas mupaMua, OMoreomneHos, ouochepa;

yMEHHE W3/aratb Owonorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxonactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHMH u myted sBomronuu A. H. CeseproBa, yueHUs o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISTh CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  O0TOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBUS JKOJOTHMYECKHX (DaKTOpOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJYy4YEeHHbIE 3HAHUA N7 OOBSCHEHHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOWIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panMoOHAIEHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCHCTEMAX (IETIN MUTAHU);

YMEHHE BBIIIOJHSTH JTa0OpAaTOPHBIE M NPAaKTUYeCKUe pabOThl, COOMIOAATh MpaBHUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJIOOAIBHBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOLICHUs, 00001mas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /it Konrtpoabnbie Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
buonorus xak Hayka 2 0.5 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
JKuvBble cucTeMBbI U UX OpraHu3aus 1 buomrorexa OK
https://m.edsoo.ru/7f41c292
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41¢292
KuznenestenbHOCTh KIETKU 6 brbmmorexa [OK
https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 | bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh U UBMEHUMBOCTh 3 15 bubnuoreka [{OK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
KonrponsHas pabora 1 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
1 ) §) 9 1
BOJHOTHONHAL DHOIOTIA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
p PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 0
Coo0111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
b K
5 KontponbHas pabota 1 1 nommorexa O
https://m.edsoo.ru/7f41cc74
6 O0606111eH1E TeMBI «Co0011IECTBA U !
SKOJIOTUYECKHUE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
uudposeie
Ne ni/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
buoiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1 bubnnorexa [JOK
1 0.5
«/cronp30BaHuE pa3IMYHBIX METOIOB MPH https://m.edsoo0.ru/863e6122
W3YYECHUU OMOJIOTHYECKHX O0BEKTOBY
buonoruueckue cucTeMbl, MPOLIECCH U UX | bubnnoreka [HOK
A3y4YEeHUE https://m.edsoo.ru/863e6564
XUMHUYECKUN COCTaB KIIeTKU. Boma u | bu6mmoreka [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [IOK
b . 1
enku. COCTaB M CTPOCHHE OeNKOB https://m.eds00.ru/863e6b72
DepMeHTHI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
«3 eHHeiaTanHTHl::{eCKIz)ﬁ aIEFI/IBHOCTI/I 1 0.5 bubmmorexa [OK
yi ) https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIa3bl WIH
KaTaasbl)»
bubmuorexa [JOK
JJI 1
YrIeBOAEL. JumHtp! https://m.edso00.ru/863e6870
bu6mmoreka [JOK
H .ATO 1
YKJICHHOBBIC KHCIIOTR! https://m.edsoo.ru/863e6d5c




HCTOpI/IH U METOAbI U3YYCHHS KIICTKH.

bu6mmoreka [IOK

9
Kunerouynas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas KuBasg CUCTEMA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3yueHue
PaToPHAT b . . bu6mmoreka [IOK
CTPOCHHUSI KIETOK PaCTEHUM, KUBOTHBIX,
11 5 Saxc 9 DOCK 0.5 https://m.eds00.ru/863e6£f0
TPHOOB 1 DAKTCPUH HOM MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIaparax u ux
OIIVICaHUEY
bu6mmoreka [IOK
12 o §]
Obmen BemecTs uin MeTado3M https://m.edsoo.ru/863e766¢
b K
13 dotocuHTE3. XEMOCHHTE3 nomorexa HO
https://m.edsoo.ru/863e7c¢98
o bu6 K
14 DHepreTuyeckuii oOMeH nosmorexa IO
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHas pabora Ne 3
15 «HabOmroeHre MUTO3a B KIIETKAX KOHUYMKA 0.5 bubmnorexa [IOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakins MaTpuyHOTO bubnuotexa [JOK
CHUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 T —
PancAIA OuocunTes Oenka https://m.eds00.ru/863e796¢
bubmuorexa [JOK
18 H —
CITICTOUHEIE (POPMEI KUHI BHPYCHI https://m.edsoo.ru/863e7540
bu6nmoreka [JOK
19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTopHas pabora Ne 0.5 bubnnoreka [HOK
4 «I3y4yeHue CTpOEHUs IOJOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
FOTOBBIX MUKpOIpEIapaTax»

22 HNunuBuayansHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.edsoo.ru/863e8436

7 'eneTnka — Hayka 0 HaCJlIEICTBEHHOCTH U bubnnoreka [JOK
W3MEHYUBOCTHA https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTHU HACJIEAOBaHUS bubnnoreka [HOK
MIPU3HAKOB. MOHOTHOPHIHOE CKPEIIUBAaHUE https://m.edsoo.ru/863e8878

’5 JurubpuaHoe ckpenBanue. 3aKoH bubnnorexa [JOK
HE3aBUCUMOT'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BAHHE MPU3HAKOB.

JlaGopaTtopHas pabota Ne 5 «3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DHUIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 I'enetuka nomna. HacnenoBanue nmpu3Hakos, bu6mmoreka [JOK
CLEIUIEHHBIX C [10JIOM https://m.edso0o.ru/863e8c60
N3menunBocts. HenacnencrsenHnas
n3MeHYUBOCTh. JIabopaTopHas pabota Ne 6.

)3 Nzyuenne moupuKamoHHON 0.5 bubmuorexa [IOK
W3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO PsijIa ¥ BapUallMOHHOM
KpHBOW»

29 HaciencTBenHas N3MeHYHUBOCTD. 0.5 bubnmorexa LIOK

https://m.edsoo.ru/863e8efe




JlaGopaTtopHnas pabora Ne 7. «AHaym3
MyTalui y Jpo30(uiIbl Ha TOTOBBIX

MUKpOTIpenaparax»
bu6mmoreka [IOK
30 Fenernka sesopeka ! hitps://m.eds0o.ru/863¢8d78
31 KoHnTtposnbhas padota 1
bubmuorexa [JOK
32 (Cenexiumsl Kak Hayka u npouece ! hitps://m.eds00.ru/863¢92 14
13 MeTo/ibl U JOCTUKEHUS CEICKIIMU PAaCTEHUM 1 bu6mmoreka [IOK
U JKMBOTHBIX https://m.edsoo.ru/863e9214
34 BbruorexHonorusa xak oTpaciib IPOU3BOACTBA 1 bubmmorexa LHOK
p POHBOL hitps://m.eds00.ru/863¢9336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoubnbie IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHui 00 | bubnnorexa [JOK
3BOJIIOIIUU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLs ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 31eMeHTapHask eUHUIIA
4 BHJA ¥ BorOIMH. JlaboparopHas pabota | 0.5 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB 110 https://m.edsoo.ru/863e99c6
Mop(}orTorHueckoMy KpUTEPHIO»
5 JIBroKyIye cuiiel (31eMeHTapHbIe (DAKTOPHI) | bubnmnorexa [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBennblit 0TOOp U €ro GopMbl 1 hitps:/m.cdsoo.ru/863¢9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 0.5 bubnunoreka [JOK
No 2 «Onucanne npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIILHOTO
XapaxkTepa
bu6mmorexa [IOK
8 Hampasnenus n myty Makpo3BOJIOLIMHT 1

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIONINH
10 HcTopus xu3Hu Ha 3emile U METOABI €€
W3y4YEHUs
1 I'mnoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emuiie https://m.edsoo.ru/863eaSab
12 PazBuTune xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA. Bu6miorexa LOK
13 [IpakTuueckas padorta Ne 1 «I/IazﬂleHI/Ie 0.5 hitps://m.cdsoo.rw/863casbe
HCKOIIAEMBbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJIJICKLIMSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LHOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa U 3BOJIOLNHU YEIOBEKA
13 UenoBeyeckue pacsl U MPUPOTHBIE bubnuotexa [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca2
19 KontponbHas padota
20 DKOJI0rus Kak HayKa
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnmoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
Abuortnueckue gaxktopsl. JlaboparopHas Bu6miorexa LOK
22 pabota Ne 3. «Mopdomnoruueckue 0.5

0COOCHHOCTH PAaCTeHHH U3 Pa3HbIX MECT

https://m.edsoo.ru/863eb10e




oburtanusy. JlabopaTopHas padora Ne 4.
«BrusiHUE cBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEYCa»

bubnnoreka [HOK
> BroTieckie GaKTops ! https://m.edsogru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nonyssinun. [Ipaktrudeckas padora Ne 2 1 0.5
«IIoacY€T IOTHOCTY MOMYJISILIUI PA3HBIX
BHJIOB PACTCHUI»
bubnnoreka [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 https://m.edsogru/863eb46a
bubnnoreka [JOK
26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsogru/863eb46a
OcCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
27 Okonorudeckue nupamuabpl. CBoiicTBa 1 bubmmorexa [TOK
sxocucTem. CyKiieccus https://m.edsoo.ru/863ebSfa
28 IIpuponHbIE SKOCUCTEMBI 1
29 AHTPONIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanbHas 3xocucTeMa | bubnuoreka [IOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emnu 1
33 CocytiecTBoBaHUE TPUPOIBI U | bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O6061meHne Tembl «Coob1iecTBa U 1
9KOJIOTMUECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUKW O MECTe W POJM OUOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIllieHUs

JKN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M1. BaBuiosa), onpenensars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofieHWe W OMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHmM3alys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpU U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OJHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpEeBpaIIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHI/Ifl, I IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUPOAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNIICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICOAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATh HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJIIOIIHH, MPHUCTIOCOOTICHHOCTh OpPTraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEIYICHTHI, Hend  MUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHWYecKass TeOpus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHOJIOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTMYECKUX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreoLlEHO30B M  IKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DIKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTeOXMMHYECKUX IIMKIIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B IENSAX o0ecTieueHus 0€30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OHOJIOrHYeCKre 3aga4u, COCTaBJIATH

CXEMBI MepeHOca BEIIECTB U YHEPTUHU B SKOCHUCTEMAX (1IeMU MUTaHUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TPAKTUYECKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh MH(OPMAIIIO
OMOJIOTUYECKOTO CO/ICP)KaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-IONYJsipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIEMbI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKIX HayK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
W3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIETOYHBIMH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCI/ICTGMHLII\/’I, 6I/IOC(I)epHBII‘;I

3.1

32

33

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOAbBI U

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buomormyeckue
¢GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYrieBoasl: MOHOCaxapuabl (IVI0KO3a, pubo3a M Je30Kcupr0o03a), AUCaXapHIbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmail, TIJIMKOTEH, IeJUII0JI03a).
buonornveckne GyHKINU YTIEBOIOB.

Jlunuael:  TpurmMnepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucnotel: IHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kucnor. Crpoenne u ¢ynkmmu JJHK. Crpoenne u ¢ynkuuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas reopusi. MeToapl U3y4eHuUs KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarugeckas memOpaHa, e€ coiicTBa U pynkmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[IbI KIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcXokIeHne MHUTOXOHAPHHA W IUIacTHA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIM IIEHT,

PECHUUKH, KT'yTUKU. DYHKIIUN OPTaHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(I)CpMeHTOB B OOMEHe BCIHICCTB U IMMPECBPALICHNUUN SHCPTHUU B KIICTKE

4.2

4.3

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Brnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIeCTB, BBIJACICHHUE H
AKKyMYJIMPDOBaHHE OHHEPrUM B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakiiun marpuunoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzamms

TeHETUYEeCKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunuus — marpuunbsiii cuaTe3 PHK. Tpancnsnus — 6uocunres Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii WK, WIM KU3HEHHBIM IMKI KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B WHTepdaze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JIHK. Crtpoenue xpomocoMm. XpOMOCOMHBIM HAbOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMAaTHUBL.
[uTosornyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun muto3a. [lpomeccel, npoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W 1ojoBoe. Buiesl Oecronoro
pasMHOXCHHUS: JICJICHHE HaJBOE, IOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CrnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIIEKIIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyiauus, opraHoreHe3. IloctamOpuonansHoe paszputue. Turmbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTHb OPTraHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMicropus pa3sBuTus reHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl T'eHETUKU
(rudpu0sI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHIA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUEeCKass CUMBOJIMKA, HCIIOJIb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IIPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3HPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpeNENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TeTeporaMmeTHnle opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psix M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢akTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON u3MeHunBoctu H.1.

Basusiosa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXWMHUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKUi. COBpEeMEHHOE OIpeAcIICHHUE
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HaciencrBenHble 3a00jeBaHUs 4YCIOBEKA: T'€HHBIC
0oJie3HM, 0OJIE3HU C HACJICIICTBEHHOU IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO




06pa3a KHU3HHU, OTHUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHYCCKHUX
Oone3nell. MeMKO-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbl CENEeKIUU. MaccoBbli U WMHIUBUIYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OleHKa sKcTepbepa. binskoponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHHe — ayTOPUIHUHT.
OtnanénHas ruOpuams3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE NOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKpPOKIOHAIbHOE  Pa3MHOKECHHUE
pactrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Boaouuu.  [laneoHToslorMYeCKHe:  MOCIENOBATEIbHOCTD
IIOsABJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INyKsi SMOPHOHOB Pa3HBIX BUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IGCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMUYECKHE: CXO/CTBO
MCXAaHHM3MOB HAaCJICACTBCHHOCTHM M OCHOBHBIX MeETa00IUIECKHAX HYTCﬁ Y BCEX

OpPTraHU3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [Ipenmochbuiki  BO3HUKHOBEHHS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHAasT U3MEHYHBOCTb,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust sBomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBwxyue cuibl ((hakTopbl) 5BOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil ¢pakTop
sBostoIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. IIpumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTAILINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ00Opa30BaHUS:

reorpaduueckoe, 3K0JIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpaTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABIECHUS O 3apOKJICHHUM >KM3HUA. HayudHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHIA.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oiickass 2pa uw €€ mepuojabl:  MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMi M JXKMBOTHBIX. [losBIEeHME, pacuBeT M BBIMHUpAaHME TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIILI OPraHU3MOB

24

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBlIeHHH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.
JBmxymme cuibl (hakTopsl) aHTpororene3a. HacnencrBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: eBpOINeouIHas (eBpa3uiickasi),
HErpo-aBCTpaJIONAHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHckas). YepTbl MpucrocoOIeHHOCTH MPEICTaBUTENEH YeJTOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAA, IOYBCHHA, BHYTPUOPTaHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopbl. Knaccugpukanus — 9KOJIOrMYecKUX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

OKOJIOTHYCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OcCHOBHBIE IIOKa3aTciin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsius

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buabl-momuHaHThl. CBs3UM B

OHoIIEHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

6uoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Ypb6o3KkocHuCTEMBL.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHuIlpl, cocTaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMoc(hepbl. OCHOBHBIE OMOMBI CYILIH

4.5

YenoBeuecTBO B Ouocdepe 3emnn. AHTpOMOTEeHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus: 10 knacc: 6a30BbIid ypoBeHb: yueOHUK; B. B. [laceunuk, A. A.
Kamenckuii, A. M. Pyonuos; nox penakmueii B. B. [laceunuka. — 6 — e usn., -
Mockasa: [Ipocsemenue, 2024

* bBuonorus: 11 kinacc: 6a30BbIi ypoBeHb: yueOHHK; B. B. [Taceunuk, A. A.
Kamenckwii, A. M. Pybuos; non penakuueii B. B. Ilaceunuka. — 6 — e usm., -
Mockasa: [Ipocsemenue, 2024

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e buosorug 10 — 11 knace, «JIuaus )xu3Hn»; MeToaudeckoe mocooue; B. B. Ilaceunux, I'.
I'. [lIsenoB, T. M. EdbumoBa; Mockaa: IIpocsemienue, 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET
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