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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl IO OWOJIOTHH TEOPETUIECCKYIO OCHOBY JIJISI OTIPEIACICHUS
MOJIX0/I0B K (POPMHUPOBAHUIO COJEpKaHUS ydeOHOTro mnpeamera «bHOJOTHS» COCTaBUIIM:
koHnentyanbHbie ojoxkeHuss PI'OC COO o B3anMo0OyCIIOBICHHOCTH TIEJIEH, COepKaHus,
pe3ynbTaToB 00y4YeHUS M TPeOOBAaHUN K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, ITOJOXKEHUS 00
OOIIMX UENSAX U NPUHIUIIAX, XapAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
oOmero obpazoBanuss B Poccuiickoit @Dexnepanuu, a TakKe TMOJOXKEHUS O crHeluduke
Ouonoruy, €€ 3HAYCHUU B TO3HAHUU >KMBOW MPHUPOJBI U OOECIEUYEHHH CYIECTBOBAHMS
yesoBeyeckoro ooOmectBa. CorjaacHO Ha3BaHHBIM IIOJIOKEHHSIM, OIPEACIIEHBl OCHOBHBIE
GyHKIIUM pOorpamMMbl IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o OuoIoruu Ja€T MpeAcTaBiIeHHUE O LENAX, 00 00IIel cTpareruu o0yJeHus,
BOCIIUTAHUSA M Pa3BUTUs OOYYAIOIIUMXCS CpeacTBaMu ydeOHoro mnpeamera «buomorusy,
onpeeNsieT 00s3aTeIbHOe MPEIMETHOE COJIEpKaHHUE, €ro CTPYKTYpY, pacIlpeieieHHe I0
pazzienam u TeMaM, pEKOMEHyEMYIO TIOCIIEI0OBATENbHOCTh U3yUYEeHHs yUeOHOro MaTepHaa ¢
y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0Opa3oBaTEILHOIO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

B mnporpamMMe mo OHONOTHM TakKe YYHUTHIBAIOTCS TPEOOBAHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOydeHHs B (POPMHUPOBAHUU
OCHOBHBIX BUJIOB YUYEOHO-TI03HABATEIHHOM JACATEILHOCTH/YUECOHBIX TEUCTBUNA 00ydarONIUXCs
110 OCBOEHUIO COAEPKaHUsI OMOJIOTMYECKOro 00pa30BaHusl.

B nporpamme no 6uonorun (10-11 xmaccel, 0a30BbI ypOBEHb) peaTN30BaH MPUHITUT
MPEEMCTBEHHOCTH B H3y4YCHHH OWOJOTWH, Ojarojaps 4YeMy B HEH MNpoCcMaTpHUBAECTCS
HaIpaBJICHHOCTh Ha Pa3BUTHUE 3HAHUH, CBA3aHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS, I[EHHOCTHBIX OPUEHTAlMM JIUYHOCTH, DKOJOTHYECKOrO0 MBIIUICHUS,
MPEACTABICHUA O 3I0POBOM 00pa3e >KM3HU U OEPEKHBIM OTHOIIEHHUEM K OKpYyKaromen
npupoaHoit cpeae. [losTomy Hapsiny ¢ u3ydeHueM OOIEOMOIOTUUECKUX TEOpUid, a TaKkKe
3HAHUW O CTPOEHUU KUBBIX CUCTEM PA3HOTO PAHra U CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX TMPOLIECCOB B MpOorpamMMe 1o OUOJIOTUH YACICHO BHUMAHUE UCIIOIB30BaHUIO MMOTYUYESHHBIX
3HAHUW B TOBCEAHEBHOW J>KU3HU JUIsl PEIICHUS TPUKIAIHBIX 3ajad, B TOM YHCIE:
MpOPMIAKTAKA  HACJICACTBEHHBIX  3a00JICBaHMM  YEJIOBEKa, MEIMKO-TEeHETUYECKOTO
KOHCYJIbTUPOBAaHUS, OOOCHOBAaHUS OSKOJOTMYECKH  IIeJIeCOOOpPa3HOTO  TOBEJACHUS B
OKPY’KArOWIEH MPUPOJTHON CPENE, aHAIN3A BIUAHUS XO3AUCTBEHHOMN JIEATEIILHOCTH YEJIOBEKA
Ha COCTOSTHUE TIPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE BHUMAHUS K IPUKIIATHON
HaIMpaBJICHHOCTH y4eOHOro mnpeaMera «bHOJOTHS» TPOAMKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHrsT YCIOBUW [T pEHICHUS OJHOM W3 AaKTyaJIbHBIX 3a/Jad IIKOJBHOTO
Ounonornyeckoro oOpa3oBaHUs, KOTOpas Mpearnosiaraer (GOpMHPOBaHHE y OOyJaroUUXcCs
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MuUpa.

buonorus Ha ypoBHe cpeaHero oOriero oOpa3oBaHMs 3aHUMaeT BaxxHoe mecTto. OHa
obecrieunBaeT GopMUpPOBAHUE Y OOYJAIONTUXCS MPEACTABICHUM O HAYYHOW KapTHHE MHUPA,
pacmmpsieT U 0000IaeT 3HAHWUS O JKUBOW MPUPOJE, €€ OTIMYUTENBHBIX TMPU3HAKAX —
YPOBHEBOW OpraHU3allMd W 3BOJIOLMH, CO3AAET YCIOBUS JISl: MMO3HAHUS 3aKOHOB YKUBOM



npupoabl, (popmupoBaHus (QYHKIMOHAIBLHON TI'PAaMOTHOCTH, HaBBIKOB 3J0pPOBOrO0 U
0e30macHOro 0opasa K1U3HH, SKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHHUS K KUBOU
MPUPOJE U YETIOBEKY.

Bonpimoe 3HadueHWe OWOJIOTHSI WMEET TaKKe [JIsi PEIICHUS BOCIUTATEIBHBIX U
pPa3BUBAIOIIMX 3aJlad CpPEIHEro oO0uiero o0O0pa3oBaHMs, COLMAIM3AIMN OO0YYAIOIINXCS.
N3yuenue Ouonoruu oOecreyuBaeT YClIOBUS JUIsi (OPMHUPOBAHUSI WHTEIUICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX ¥ HH(OPMAIIMOHHBIX HABBIKOB, SCTETUYECKOUN KYIbTYPHI, CIIOCOOCTBYET
WHTETpalii OMOJOTUICCKUX 3HAHUM C MPEACTABICHUSMH U3 APYTUX YICOHBIX MPEIMETOB, B
qacTHOCTH, (HU3WKH, XUMUU U Teorpaduu. Ha3BaHHbIE TOMOKEHHWS O MpeAHa3HAYCHUU
yueOHOoTro npeamera « bruoaorus» cocTaBuiid OCHOBY VISl ONIPEEIICHHS TOJX0I0B K OTOOPY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, PEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OTt60p comepkanus yaeObHoro npeameta «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUK KyJIbTYpOCOOOpPA3HOTO MOJX0/a, B COOTBETCTBUHU C KOTOPHIM OOydarouiuecs
JOJKHBI OCBOWUTH 3HAHUS M YMEHHUA, 3HAUMMbIC 1Jisi (OPMUPOBAHUSI OOIIEH KYJIbTYpHI,
ONpEAEISAIOIIME AJICKBAaTHOE IIOBEICHUE YEJIOBEKAa B OKPYXKAOUIEW NPUPOJHOU Cpere,
BOCTpPEOOBAaHHbBIC B MOBCEIHEBHOMN KU3HU W MPaKTUUYECKOHN AesTenbHOCcTH. Ocoboe MecTo B
ATOM CUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTBI COAECP>KAaHUsI, KOTOPBIE CIy>KaT OCHOBOM JIA
(bopMHUpPOBaHUS MNPEJCTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHON KAapTUHE MHpa U
[IEHHOCTHBIX OPUEHTALUAX JMYHOCTH, CIHOCOOCTBYIOUIUMX TyMaHHU3alMH OHOJIOTHYECKOTO
o0Opa3oBaHMs.

CtpyKTypupOBaHHUE COJEpKaHHUS y4eOHOro marepuana B IporpaMme Mo OUOJOTUH
OCYILIECTBJICHO C YYETOM TPUOPUTETHOTO 3HAUYECHUS 3HAHUKW 00 OTJIUYUTEIBHBIX
OCOOCHHOCTSIX KUBOUW MPUPOBI, O €€ YPOBHEBOM OpraHu3ailiu 1 3BOJIIOIMU. B cOOTBETCTBUU
C OTUM B CTpPyKType yueOHoro mpenmera «buosorus» BbBIJAEICHBI CIEIYIONTUE
coaepkarelibHble JIMHUU: «buonorus kak Hayka. MeToasl HAy4HOT0 MO3HaHUsD», «KiteTka Kak
Ouonornyeckass cucreMa», «Opranu3M Kak Ouosoruueckas cucremayn, «Cucrema u
MHOTrooOpa3ue OpPraHu4ecKoro Mupa», «IBOJIOLUS >KUBOM TPUPOILD», «IKOCUCTEMBbI U
MPUCYILIHE UM 3aKOHOMEPHOCTI.

Lens m3yuenus yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
OOyJarOIIMMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHATHHOW OPTaHMU3aIlMU YKUBBIX CHUCTEM
Pa3HOro paHra u NprUoOpPEeTeHUE YMEHHUM UCTIOJIb30BATh ATU 3HAHUS JIJII TPAMOTHBIX JCHCTBUIA
B OTHONIIEHUU O0OBEKTOB KUBOUM MPUPOIBI U PEIICHUS PA3JIMYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTibkeHre 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
oOecrieunBaeTCs pEIIeHNEM CICIYIONTUX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbl 3HAHUW O OWOJOTUYECKUX TEOPHUSX, YUCHUSX,
3aKOHaxX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBWiIax, CIy>KalluX OCHOBOM Il (pOpMHUPOBAHUS
MPEJICTABICHUI O €CTECTBEHHO-HAYyYHOM KApTHHE MHUpA, O METOJAaX HAYYHOrO IO3HAHMS,
CTPOEHHHU, MHOTOOOpa3uu U OCOOCHHOCTSAX JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3AIINH,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAaHUSIX B OUOIOTHHY;



dbopMupoBaHre y 00y4arOIMXCsl MO3HABATEIbHBIX, HHTEJUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B MpOIECCe aHallh3a JaHHBIX O MYTAX Pa3BUTHUA B OHOJIOTMM Hay4YHBIX
B3IJISI0B, UICH U TIOJXO0B K M3YYEHHIO )KUBBIX CHCTEM Pa3HOT'0 YPOBHS OPTaHU3AIINM;

CTaHOBJICHHE Yy OOydaromuxcs oO0meld KyIbTypbl, (PYHKIIMOHAIBHONH TPaAaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OLIEHUBATD SIBJIICHUS OKPYKAIOIIET0 MUPA KUBON MPUPOJIBI HA
OCHOBAHHH 3HAHUH U OTBITA, MOTYUYEHHBIX MIPU U3YUCHUH OUOJIOTUY;

dopMupoBanre y oOydaromuxcsi yMEHUH WIUTIOCTPUPOBATH 3HAUCHUE OMOJIOTUYECKUX
3HaHUU B MPAKTUYECKON AEATETHHOCTH YEJIOBEKa, Pa3BUTHUU COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH MO3HAHUSI YEJIOBEKOM KUBOW MPHUPOIBI,
HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K HeH, COONIOACHUS HSTUYECKHX HOPM MpHU
MIPOBEICHUH OMOJIOTUYECKUX UCCIIET0BaHUM;

OCO3HaHHWE [IEHHOCTU OMOJIOTUYECKUX 3HAHUH IS TOBBIIICHUS YPOBHS dKOJIOTUYECKOU
KYJBbTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEJHEBHOMN KU3HU JIJISI OI[CHKU
MOCJICACTBUI CBOEH JIEATENbHOCTH M0 OTHOLIEHUIO K OKpY’Karollel cpene, cOOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00JIE€BaHUIA.

B cucreme cpegnero obmiero oopazopanus «buonorus», uzydaemasi Ha 6a30BOM ypOBHE,
ABJISIETCST 00sI13aTEIBHBIM YUYEOHBIM MPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHOM 001acTu
«EcTecTBeHHO-HAYYHbBIE TIPEIMETHD.

JI1st u3ydenust Onoiaoruu Ha 6a30BOM YPOBHE CpETHETO 00I1IeT0 00pa30BaHUs OTBOIUTCS
68 uacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 vaca (1 4ac B Heneno).



COIEPKAHUE OBYYEHMUAA
10 KJIACC

Tema 1. buoJiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HaykKamHu, (Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B hopMUpOBAHUN COBPEMEHHOM Hay4YHOU KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

Mertoabl MO3HaHMS KUBOM MPUPOBI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
U3MEpEeHHe, KiacCU(pUKalus, MOJAEIMPOBAaHUE, CTaTUCTHYECKas o0padoTka
JTAHHBIX ).

JdemMoHcTpaumu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konpnos, [Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU MPUPOIBD.

JlabopaTopHbie U NPpaAaKTHYECKHE PA0OTHI:

[Tpaktnueckass padora Ne 1. «Mcmonb3oBaHME pa3IMYHBIX METOAOB IpPH
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucreMbl 1 X OPraHU3alUsl.

XuBble crcTembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MMPUPOJIBI.

CaoiicTBa OMOCHUCTEM M X pa3HOOOpa3ue. YpOBHU OpraHHU3aIllii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBINA, IOIMYJISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKUiT), OnochepHBbIil.

JdemoHcTpaumu:

TaOmuis! u cxeMbl: « OCHOBHBIE IPU3HAKH JKU3HWY», « Y POBHU OpraHU3aINH
YKABOU IIPUPOIBI».

Oo6opynoBanue: Mmojenb Moiekynsl JJTHK.

Tema 3. XumMu4ecknii cCOCTaB U CTPOEHHE KJIECTKHU.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHKpPO3JIEMEHTBI. Boa 1 MUHEpaIbHbIE BELIECTBA.

@yHKIMM BOABI W MUHEpPAIbHBIX BelleCcTB B KieTke. Iloanepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl O€NKOBOW MOJEKyNlbl (NEpBUYHAsA, BTOPUYHASA, TpPETUYHAS U
YeTBepTUYHASI CTPYKTypa). XUMHUYECKHue CBoMcTBa OenkoB. buonorumueckue
byHKIIUU OEKOB.



depMeHTHI — Onosiornueckue katanu3atopbl. CTpoeHne hepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cnenuduyHoctb. Kodepmentsl. Butamunsl. Otinuus
(hepMEHTOB OT HEOPTAaHWYECKUX KAaTaTU3aTOPOB.

VYTI1eBoIbI: MOHOCAXapHUIBI (TII0K03a, prd03a U Je30KCHprU003a), JUcCaXapu bl
(caxaposa, JlakTo3a) W TodMcaxapuabl (Kpaxmall, TJHKOTEH, IeJUII0JI03a).
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepounsl. [HapoduiIbHO-
ruapodoOHbIe  CcBOMcTBA. buonmornueckue GyHkumm aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OCJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hykneunnoseie xkucnmotel: JHK wu PHK. Hykieortunsr — MoHOMEpBI
HyK1enHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u dynkuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o kieTke. KiaeTtounas Teopusi — mpuMep B3auMOJICUCTBUS
ujen u (pakToB B HAYYHOM MO3HAHUU. METO bl U3YUEHUS KICTKHU.

Krerka kak nenoctHas xuBasi cuctema. OO1re mpu3Haky KIETOK: 3aMKHYTast
HapyxHass MmemOpana, moiekynbl JIHK kak renetrmueckuil ammapar, cucrema
CUHTE3a OelKa.

Tumnbl KJIETOK: 3yKapuoTHUecKas U mpokapuotuudeckas. OcoOEHHOCTH
CTpOEHHUs MpoKapruoThyeckon kieTku. Kiierounas crtenka Oaktepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKU. (OCHOBHBIE OTJWYUS PACTUTEIbHOM, >KUBOTHOW U
rpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [Inazmarnueckas meMmOpana, e€ cBoiicTBa U pyHkuuu. L{uronnazma u eé
opranounbl. OnHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar I'onbmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOU[IBI KIIETKH: MUTOXOHIPHUH, ILJIACTU[IBI.
[Ipoucxoxknenne MHUTOXOHIpUM u mmactua. Buasl tuactun. HememOpanHbie
OpraHoWJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siypa: siaepHas 00010YKa,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdeMoHcTpaumu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. IlIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeniesieHue XuMUYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOLIELY,
«PacnpeneneHne XUMUYECKUX JIEMEHTOB B KUBOU IPUPOJIL».

Tabmuubr u cxemsl: «llepuoamueckas Tabiuila XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBI, «brocuuTes 6enkay, « CTpoeHre MOJICKYJIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune Monekysbi



AT®y», «CTtpoeHHe PyKapUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOM KIIETKWY,
«CtpoeHue pacTUTENbHON KIeTKH», «CTpOCHHE NPOKAPUOTHUECKON KIIETKWY,
«CtpoeHue szipa KIETKN», « Y TIEBOABD), «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U pPaKTHYeCKHe padoThI:

Jlabopatropnas pabora Ne 1. «M3yueHHe KaTaJIUTUUECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHHUS KJIETOK PACTCHUIA,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIHCAHUE.

Tema 4. )KuzHenessTeIbHOCTh KIETKH.

OOMeH BeniecTB, UM MeTa00IU3M. AcCUMMIISIMS (TIIaCTUYECKUI OOMEH) U
JUCCUMUJIISIIUSL (SHEPTeTUUECKUii OOMEH) — JBE CTOPOHBI E€JUHOTrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U DHEPIUU B TMOHUMAHUU
MeTaboIM3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHEIN U reTepoTpodHbiid. Poiabs hepMeHTOB B
oOMeHe BEIIECTB U IPEBPAIIEHUN SHEPTUU B KIIETKE.

®dortocunte3. CBeroBas u TemHoOBas ¢a3pl (orocuHTe3a. Peakiuun
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HaAUCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emwiie. BiausHue ycinoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIne OakTepun. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

OHepreTudeckuii oOMEH B KIIeTKe. PacieruieHue BeIiecTB, BBIICICHUE U
AKKyMYJIMPOBaHUE YHEPTHUH B KIJIETKE. DTallbl JHEPreTUuecKoro oomeHa. I mukonus.
Bpoxenne u ero Buabl. KucimopoaHoe OKUCICHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPGHEeKTUBHOCTh IHEPTETHIECKOTO OOMEHa.

Peakumm wMarpuyHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanust reHernueckodt wHGopManuu B KieTke. ['eHeTHYecKui KOJ U €ero
cBoiicTBa. Tpanckpumnuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOKHCIOT. Ponbs pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI UM KU3HEHHOIO IIMKJIa BHPYCOB.
bakrepnodaru. bone3Hu pacreHudd, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BIY) — Bo3dyaurens CIIN/a.



OOpatHas ~ TpaHCKpuIIMs,  peBepTaza W  uHTerpaza. llpodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaAHUIA.

JleMmoHcTpanuu:

[Toptpetsr: H. K. Konsuos, [. Y. UBanosckui, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbsl nutanusy, «Metabomuzm», «MUTOXOHAPUSIY,
«JHepreTuyeckuit ooMmen», «Xiopormiacty, «Dorocuntes», «Ctpoenue JJHK»,
«Ctpoenue u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIeCKuii Kooy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo6opynoBanue: monenu-anumkanuu «Yasoenue JIHK u Tpanckpumims,
«buocuntes 6enka», «CTpoeHue KIeTK», Moaenb cTpyktypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kietounbiii 1uKI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIMIUION B W TalIOWJHBIA ~ XpOMOCOMHBIE  HaboOphl.  XpOMaTHUJIBI.
[{uTonornueckue OCHOBbI PA3MHOKEHUA W HWHAWBUAYAIBHOTO  pPa3BUTHS
OpPraHn3MOB.

Henenue kinetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiue Ha
PAa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUNA CMBICI MUATO34.

[Iporpammupyemasi THOENb KJIECTKH — allONTO3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUSA: JIEJICHUE HAABOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkKeHHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHHUE IS CEJIEKIIUU.

[TonoBoe pa3MHOKEHUE, €70 OTJIUYHUS OT OECIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, MPOUCXOAIINE HA CTagusX MeWo3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuii CMbBICI U
3Ha4YeHUE MeHo3a.

I'amerorenes — mporecc 0Opa3oBaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKU U SMYHUKA. OOpa3oBaHHE U PAa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOIeHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OMiioI0TBOPEHUE.
[Taprenorenes.

NunuBunyanbHOoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyismnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BHTHSA: NPSIMOE, HENpsMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pasButue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMmoHcTpauuu:

Tabmuiet u  cxembl: «DOpMBI pa3MHOXKEHHUSI OpPraHU3MOBY», «JIBOlHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuity, «Jlenenue kietku Oakrepuid», «CTpOEHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kierounsiii nukny, «Pemmmkanus JIHK», «Murtosy,
«Menos», «lIpsamoe n HenpsiMoe pa3BuUTHE», «['aMeTOreHe3 y MIEKOIUTAIOIIUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «Cnepmarto3ouasl
MJICKOITUTAIOLIETOY, «SIHIEKIIeTKa MIIEKonUTaromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHash MOJeNIb-alIIuKauus «JleneHue KIeTKu», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbl:

Jlaboparopuass pabora Ne 3. «HaOmroneHume mMuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENAPATAX).

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpPEnaparaxy».

Tema 6. HacjiencTBEHHOCTH U H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun renetuku. Victopust pa3BUTHSI TeHETUKHU. PoJib 1iuTonorun
U SMOPHOJIOTHM B CTAHOBJICHMH TEHETHUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TCHETHUKH. MeTonbl TEHETUKH (THUOpPHI0IOTHYSCKUH,
UTOT€HETUYECKHUI, MOJEKYISIPHO-TeHETUUYEeCKH1). (OCHOBHBIE T€HETHYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBaHUs MPU3HAKOB, ycTaHOBIICHHbIE . MeHnaenem.
MonorubpumHoe CcKpemuBaHue. 3aKOH €IUHO-00pasusi THOPUIOB TEPBOTO
nokosieHusd. [IpaBuiio tToMuHUpPOBaHUS. 3aKOH paclIeIJICHUs Mpru3HaKkoB. [ umnoresa
YuCTOTHI raMeT. [1omHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JluruObpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTHMYecKUue  OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanuzupyrouiee ckpeumpanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEITUBAHMS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHOE HaclieqoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMY
HacJieI0BaHUIO reHOB. HapyliieHue cuenieHusi reHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTH. | eHeTuYeCKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeeieHue mnojia. AyTocOMbl U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporamMeTHble opranu3Mbl. HacnemoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIICICTBCHHASL.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MOJAU(PUKALMOHHON U3MEHUYUBOCTU. BapuallmoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U X
HOpMa peaknuu. CBOMCTBA MOTU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBennas, wid TreHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHMBHAas
U3MEHUMUBOCTh. Meio3 U TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHOMU
U3MEHUYUBOCTU. MyTarnmoHHas u3MeH4nBoCTh. Kimaccudukanus myTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTanuii. MyTareHHbie (hakTOpHbI.
3aKOH rOMOJIOTMYECKHX PSAIOB B HaclieACTBeHHOM n3Menunsoctu H. Y. BaBuiosa.

BuesnepHnas HacneACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YeJIOBEKA: FeHEATOrHYeCKUM, OJIM3HEIIOBBIN, IIUTOTEHETUYECKUN, OMOXUMHUYECKU,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHHE TE€HOTHIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHMS YeIOBEKAa: TI'€HHBIC OOJIC3HH,
0OJIe3HH C HACTEACTBEHHOM IMPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue W TeHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuUHIMIIBI
310pOBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICUEHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJbTUPOBAHUE. 3HAUYCHHE MEIUIIMHCKOM
TC€HETHKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuibl u cxembl: « MOHOTUOPHIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHIECKAs
OCHOBa», «3aKOH PaCLICIICHUS U €r0 IUTOT€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurubpumnoe ckpemmBanuey, «llutomornueckre 0OCHOBBI TUTHOPUTHOTO
CKpelnBanusy, «Menosy, «B3anMoIencTBrue ajuIelIbHBIX TEHOBY, «I eHeTu4YeCKue
KapThl PACTCHUH, )KUBOTHBIX U YeJOBEKay», «['eHeTnka nomna», «3aKOHOMEPHOCTH
HACJIEOBAHMUS, CLEIUICHHOIO C MOJIOM», «KapHOTHIBI 4eslOBEKA M KUBOTHBIX,
«Buael u3menunBocTH», «MonudukanuonHas HW3MEHYMBOCTHY, «HaciemoBanue
pesyc-akropay, «['eneTuka rpymni KpoBu», « MyTalinoHHass ”3BMEHYHBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKauud «MOHOTHUOPUAHOE CKpPEIMBAHUEY,
«Hemonnoe nomuHupoBanue», «JAurubpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTaruu GopMsl
KPBUIBEB U OKPACKH Tena), repoapuit «I'opox moceBHOi».



JlabopaTopHbie U NPpaAaKTHYEeCKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO U
JAUTAOPUTHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
NOCTPOCHUE BaPUALIMOHHOIO PsA/Ia U BApUALMOHHON KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 myTanuii y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktnueckass pabdora Ne 2. «CocraBieHHE ¢ aHAJIUW3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekupns Kak Hayka M IpoLecC. 3apOKJICHHUE CEJIEKUUU U JTOMECTUKALMS.
VYyenue H. M. BaBunoBa o 1IeHTpax NpOUCXOKIEHUS U MHOTO00pa3us KyJIbTYPHBIX
pacteHuii. LIeHTpBI MPOUCXOKICHNS JOMAITHUX )KUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCcOoBbIN U UHANBUAYAJIbHBII OTOOPHI B
CEJICKIMU PAcTEeHUN M KUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOPOICTBEHHOE
cKkpeniuBanue — WHOpuauHr. Yucras nuHug. CKpenMBaHWE YUCTBHIX JIMHUM.

I'ereposuc, wim ruOpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otpanénnas rudbpuauzanus u e€ ycnexu. cKycCTBEeHHBI MyTareHes v MoJly4eHHue
NOJIMIIIIONI0B. JIOCTHKEHUS CENEKINN PACTEHHM, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
brorexHosorus Kak oTpaciib IPOU3BOACTBA. |'€HHAas MH)KEHEpus. JTambl
co3manusa pekomOuHantHoW JIHK wu Ttpancrenneix opranusmoB. Kierounas
unxeHepus. Kinetounsle KyabTypbl. MUKPOKIOHAIBHOE pa3MHOKEHHUE PACTEHUM.
KnonnpoBanue BBICOKONPOAYKTUBHBIX — CEIBCKOXO3SIICTBEHHBIX ~ OPraHU3MOB.
Okonorudyeckue W dtudeckue  mpoobmembl. MO —  reHermuecku
MOJIM(ULIUPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmumbsl u cxembl: kapta «LleHTpbl NpoucXoXKIAeHHsT W MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Pabotel akagemuka M. @. MBanoBay,
«lomunnonnusa», «OO0beKTbl OuoTexHonorun», «KietouHsle KyJabTyphl U
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MYJISDKY TUIOZ0B U KOPHETIIONOB AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHbie U NPpaAaKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJbl M JOCTH)KEHHSI CEJIEKIIMM pacTeHUd U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATEIbHBIN  y4acTOK, B TEIUIMYHOE XO34WCTBO, JIaOOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOpUU. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OUOJOruu. BiusiHue 3BOJIIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CeuzerenbcTBa 3Bodound. IlaneoHTonoruyeckue: MOCIEA0BATENbHOCTD
MOSIBJICHUS BHUJOB B MaJCOHTOJOTMYECKON JIETOMUCH, MEPeXOAHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJACTBA M Pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAIOTUYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHM3MOB HACJICJICTBEHHOCTH U OCHOBHBIX META0OJMYECKHX IMyTeHd y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. [apBuna. Ilpeanochulku BO3HUKHOBEHUS
napBUHM3MA. JIBWDKYIIME CHJIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpEAeEHHAsT W3MEHUYUBOCT,
0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBosmoiuu (CTD) n €€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [Tonmynsuus Kak eIMHUIA BUIA U 3BOJIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B NpHUpojae. MyTallMOHHBINA
MpoIecC M KOMOWMHATHMBHAsT W3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M30J1ust 1 MUTpalus.

EctecTBeHHbIit 0oTOOp — HampaBistommi ¢daktop dBoonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yjbTaT 3Bojtouuu. [Ipumepst
IPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UINO-aAaNTALIUH.

Bun wu BumooOpazoBanume. Kpurepuum Buma. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makpospomorusa. Dopmbl  3BosoIMU:  duieTHYECKas, JUBEPreHTHas,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxieHre OT HeCHelUaTIu3upPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuain3anuvs. ATanTUBHAS padalusl.

JdemMoHCcTpauMu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, . Mromiep, A. H. CeBepios.



Tabmuupl u cxembl: «Pa3BuTrHE OPraHnYecKOro Mupa Ha 3emiie», «3apoIbIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBIH 0TOOpP», «MHOTOOOpa3ue COPTOB PACTCHHINN,
«MHorooOpa3ue  mopos  KUBOTHBIX»,  «llomymsuuuy,  «MyTaloHHas
M3MEHYUBOCTHY, «Apomopdo3sdy, «Mnunoamanramumy, «OOmas aereHepanus»,
«/IBmwxymme cwibl 3Bosonuny, «Kapra-cxema wmapumpyra myremectBus Y.
Hapeuna», «bopsba 3a cymectBoBanue», «IIpucrnocobJI€HHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BH1000pa3oBaHue», « IKOJOTHIECKOE BUI000Pa30BaHUEY.

OOopynoBaHHe: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKpPACKH,
HaOoOp IUIOAOB M CceMsH, Koyiekuus «lIpumepsl 3alUTHBIX HPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJieJIb «OCHOBHBIE HAIPABIICHUS 3BOJIOLUN», 00bEMHAST MOJIENb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuueckas kapra wMupa, Koyekuus «Dopmbl COXpaHHOCTH
HMCKONAEMBIX JKMBOTHBIX M PpACTEHUW», Mojaenb ammmkanusa «llepekpéct
XpPOMOCOM», BiIaXKHbIE IIpenapaThl «PazButue HacekoMoroy, «Pa3Burtue JIArymkmny,
MuKpornpenapar «Jpo3odunay (Hopma, MyTau GOpMbI KPbUIbEB M OKPACKH TENA).

JlabopaTopHbie U NPpaAaKTHYECKHE PA0OTHI:

JIaGoparopHass pabora Ne 1. «CpaBHeHue BHJIOB MO MOP(OIOrHYECKOMY
KPUTEPHIO».

Jlabopatopnas pabota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuUKHOBeHUE U pa3BUTHE KU3HU HA 3eMute.

JloHay4HbIE NIPEACTABICHUS O 3apOKICHUM >KU3HU. HaydHble IuMnoTesbl
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuoreHes M NaHCHepMus. XHUMHUYECKas
ABOJIIOLIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BELIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKIAECHNE XUMUYECKON IBOMIONNH. HavanpHbIe 3Tansl
ounonornyecko spomonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIIOLUA.
PopMHUPOBaHNE OCHOBHBIX T'PYIIII KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie mo spaMm M nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. laneos3olickas spa u €€ TEepuoAbl: KEMOPUMCKUM,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso3oiickass 3pa u €€ NepuoAbpl: TPHUACOBBIA, FKOPCKUH, MEIOBOM.

KaitHo3oiickass »spa u €€ TMepuoAbl: MMAJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTruKa KJIuMara U reoJIorM4ecKux mnpoueccoB. OCHOBHBIE ATalbl
HBOJIIOLIMMA PACTUTEIBHOTO M JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHUd Hu
KUBOTHBIX. [ [0siBIIEHNE, pacuBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.



CucreMa OpraHMYeCKOrO0 MHpa Kak OTpakeHue »3Botonuu. (OCHOBHBIC
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaK HayKa. PazButue npeacraBieHui o
MPOUCXOXKJCHUHN 4YeJloBeka. MeTroabsl u3ydeHus aHTpomnorenesa. CxojacTBa H
pa3yInyuusl 4eJI0OBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJIO0KEHUE YEIIOBEKA.

JBroxyiue cuibl ((pakTopsl) anTpornoreHesa. HacienctseHHast U3MEHUMBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBeHHbI 00pa3 >KU3HU, U3TOTOBIIEHUE OPYIUM
TpyJa, MBIIIJICHUE, PEYb.

OCHOBHBIEC CTaJIMM ¥ BETBU 3BOJIIOIUM YETIOBEKA: aBCTPAJIONUTEKHU, YeloBek
yMenbld, Yemoek npsaMoxoxswmui, YermoBek HeaHAEpTalbCKuM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIUS.

YenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIECOM]IHAA
(eBpaswmiickasi),  Herpo-aBCTpaJioWJiHasi  (PKBaTOpUAJIbHAsI),  MOHTOJIOMIHAS
(a3uarcko-aMepukaHckasi).  YepThl  MPUCIOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS. ENMHCTBO YENIOBEYECKHX pac.
Kputuka pacusma.

JdemMoHCcTpauMu:

[Toptpetsi: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3nnkHoBeHre CoaHeUYHON cucTeMbl», «Pa3BuTHe
OpraHu4yeckoro mupa», «PacturenbHas  kinetka», <«KuBOTHasg  KJIETKay,
«IIpokapunoTnueckast kinetka», «COBpPEMEHHAsl CHCTEMA OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  TPEIKOB
COBPEMEHHOTO 4YEJIOBEKa», «JlpeBHelmue moan», «llpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKre pacel».

O6opynoBanme:  mymsku — «lIpoucxoxknenue — yenoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
M300paKEHHsI KaMEHHBIX OPYIUN TEpBOOBITHOTO YelIOBEeKa (KaMHU-YOIIIEPHI,
pyowmia, ckpebsia), TEOXpPOHOJOTHYECKass Taliuia, KoJuieKius «DopmMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[Tpaktuueckas padota Ne 1. «3ydeHue uckonaeMbIx OCTaTKOB PAaCTCHUH U
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsi «DBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:Kam0Ias cpeaa.



DKOJIOTHSI KaK HayKa. 3aJayi U pa3zesibl IKOJIOTrMU. MeToIbl 3KOJOTHYECKHUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, IMOYBEHHAasd,
BHYTPHUOPraHU3MEHHASI.

Okonoruueckue ¢akropel. Kiaccuduxamuss skonornyeckux (HakToOpoB:
abnoTtuyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JleHcTBHE HSKOJOTHMYECKHUX
(akTOpOB Ha OPTaHU3MBI.

Abunotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEPHOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JCUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue axkTopsl. Buabl OMOTHUECKUX B3aUMOIEUCTBUN: KOHKYPEHLUS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. I[lapasutusm, koomepainus, MyTyalu3M,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M.
3HaueHHe OMOTMYECKHUX B3aUMOJCHCTBUU ISl CYIIECTBOBAaHUS OpPraHMW3MOB B
OPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKH monysinud. (OCHOBHBIE IOKa3aTelu
MOMYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH NOIMYJISIUU U €€ peryssuus.

JdemoHcTpaumu:

[Toptpetsi: A. I'ymb6oasar, K. @. Pynbe, O. I'ekkens.

Tabnuiel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OUTaHUS
opranusmoBy, «®ortonepuoausm», «llomymdamum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NONYJSUUU UHDY30puu-TyPenbkn», «Iluniesbie nenm».

JlaGopaTopHble ¥ NpaKTHYecKue padoThbl:

Jlaboparopnas padota Ne 3. «Mopdosornueckue 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[Togacuét mIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTEeHUIN.

Tema 4. Coo0miecTBa 1 IK0JIOrHYECKHE CUCTEMBI.

CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypsl OHMOIIEHO3a: BHOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3M B
ouoreHose.

DKoJslornueckre cuctembl (dkocuctembl). IloHstne 00 »KkocucTeMe U
ouoreonieHo3e. @DOYHKIUOHAIbHbBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJIYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [IumeBsie nenu u cetu. OCHOBHBIE
MOKa3aTeIN 3KOCHUCTEMBL: Ouomacca, MPOAYKLHUA. DKOJIOTUYECKUE MUPAMUIbL:



MPOIYKIIUHA, YHCICHHOCTH, Ouomacchl. CBOMCTBAa JKOCHUCTEM: YCTOWYHBOCT,
caMoperyJssinus, pazsutue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTPONIOTEHHBIE ~ AKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akTop YCTOHYMBOCTH 3KocucTeM. CoxXpaHeHue
OMOJIOTUYECKOTO pa3HOOOpasus Ha 3eMIle.

Yuenue B. . Bepuaackoro o O6mocdepe. I'panHuiibl, cocTaB M CTPyKTypa
ouocdeprr. JKupoe BemecTBO u ero ¢yHkiuuu. OcobeHHOoCcTH Ouochepbl Kak
rI100aNbHONM DKOCHCTEMBI. J[MHaMHueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopots! BemiecTB U OMOre€OXMMUYECKHUE LIMKIIBI 3JIEMEHTOB (yriiepoaa,
azota). 30HATBHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emin. AHTPOIIOTEHHbIE U3MEHEHUS B Onocdepe.
['moGanbHbIE HKOTOTUYECKUE TTPOOTIEMBI.

Cocy1iecTBoBaHMEe NPUPOIbI U yenoBeuecTBa. CoxpaHeHne OMopazHooopaszus
KaK OCHOBa YCTOMYMBOCTM Ouocdepsl. OCHOBa palMOHAIBHOTO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTOIb30BaHuE. JlOCTHKEHNs OMOJIOTUM U OXpaHa
IPUPOJIBI.

JdemoHcTpaumu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupbr 1 cxemsl: «llumiessie menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAsT THUPAMUIAY,
«buocdepa u yenopek», «IKocucTEMA IUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOTIOTEHHBIC BO3JICUCTBUS HA MPUPOAY», « BaxkHelIle UCTOUHUKH 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOj», «IlouBa — BaykHEHIIas COCTaBISAIONIAs OMOC(eEphI»,
«®Daktoper  nmerpamanuu  mouB»,  «llapHukoBwiii  AdpdexT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Oumocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dkpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-ammIuKamnus « TUmudHbIe OMOLIEHO3bI», TepOapuit
«PacturenbHbIe cO0OIIECTBAY, KOJUICKINN «buorieno3y», «Bpenurenun BaxHeHIMX
CEIBCKOXO3SUCTBEHHBIX KYIBTYp», FepOoapru U KOJUICKITUN PACTEHUN 1 )KUBOTHBIX,
NpPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM IpyInaM OJIHOro Buaa, KpacHas kHura
Poccuiickoii  denepannu, u300pakeHUs OXpaHSAEMBIX BHJOB pACTEHUU W
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBLI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycranaBnuBalOTCS TpeOOBaHMS K pe3yjbTaTam
OCBOGHHUSI  OOy4YalOIIMMHUCSA MPOrpaMM  CpPEAHEro  O0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B crpyKType IMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs Ipenmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIONIMMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOIpEJEeICHUI0, HAIMYME€ MOTHBAalUM K OOYy4YeHHUIO  OHOJIOTHH,
LIeJICHANPABJICHHOE DPa3BUTUE BHYTPEHHUX YOEKICHUM JIUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIMXCs PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, NPUCYLIIMMH CHCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIUMYME HSKOJOTHYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS NpeaMera «bHoJorus» JOCTUrarTCs B
€IMHCTBE YYEOHOW ¥ BOCIHUTATEIBHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOpPMaMHU
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHUsA, PA3BUTHUS BHYTPEHHEW TO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAAKY, YEIOBEKY TPY/a U CTaplIEMy MOKOJEHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCPEKHOr0 OTHOIIECHUS K KYJbTYPHOMY HAcleAUI0 U
TpaaulMsIM MHOTOHAIMOHAJILHOTO Hapoaa Poccuiickoir ®enepaiuu, npupoae u
OKpYXaruien cpeae.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCThH U CIIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE pPealn3allMi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUN 00YJArOIIETOCsS KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEN, YBaKEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH ESITEIHLHOCTH MPU CO3/ITAHUH YIEOHBIX
MIPOCKTOB, PEIICHWH YYEOHBIX W TIO3HABAaTEIbHBIX 3a7a4, BBITIOJIHCHUU
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEENSITh COOCTBEHHYIO TMO3MIMI0O [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YUHUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCJIEAOBATEILCKUX 3a/lay, YBaXUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM AESTEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUUCKOMN IPaXKIaHCKON UICHTUYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K CBOEMY HapOJAy, YyBCTBA OTBETCTBEHHOCTHU nepe PoauHoi, ropaoctu
3a CBOM KpaH, CBOK PoOJMHY, CBOM S3BIK U KYJIBTYPY, IPOLLIOE M HACTOAIIECE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPO/IbI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJOTWUW, TOHUMAHUS 3HA4YCHHUs] OWOJOTMHM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IEeCTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XeHUIO W 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HaHue IIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJAJa B IIOCTPOEHHWE YCTOMYMBOTO OYIYIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIATAHMSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO WU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIMOHAIHFHOTO BO3JICUCTBUS JKMBOU MPUPOBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KAYECTBA TBOPUECKON JIMIHOCTH;

5) ¢usnyeckoro BocnuTaHHsA, (POPMHPOBAHHS KYJIbTYPbI 310POBbsl H
IMOIUOHAIBHOTO 0J1ATONOTyYHs:

NOHUMAaHUE U peau3alius 3[0pOBOro 1 6e3onacHoro o0pasa >ku3Hu (310pOBOe
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHATHH W OTABIXa, peryispHas (Qu3nyeckas aKTHUBHOCTB), OEpeXHOTro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

NOHUMAaHUE I[EHHOCTH TMPaBWI HHIWBUIYAIbHOTO ¢  KOJUJIEKTHBHOTO
0€30macHOTO MOBEICHUSI B CUTYAIIHSX, YTPOKAIOIINX 3IOPOBBIO M )KU3HU JIFO/ICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTh K TpPYIdy, OCO3HAHHWE IIEHHOCTH MAacTepCTBa, TPYIOITIOOHE;

TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH TEXHOJOTHYECKOW ¥ COIMAIBHOMN
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

MHTEPEC K pa3IuyHbIM cdepam npodhecCUOHATBHOU JeSATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymiel mpodeccunt U peaTu30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0 W CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JIOTNYeCKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIIICHUE K MPUPOJIC KaK HCTOYHHUKY KU3HH
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KyJNbTYphl: TMPUOOpPETEHHE OIbITa
IJIAHUPOBAHMSI TOCTYNKOB W OICHKA WX BO3MOXKHBIX TOCIEACTBUN s
OKpYXarouen Cpepl;

OCO3HaHHWE TJ00aTBLHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJIeM W MyTeH HX
pEIICHUS;

CIIOCOOHOCTH MUCITOJIH30BATh MPUOOpPETaeMbIE MTPU U3yUYEeHUN OMOTIOTUH 3HAHUS
M yMEHUA TpU pEeHieHWHu TMpoOJeM, CBA3AaHHBIX C  palUOHAIBHBIM
PUPOJIONOIB30BaHUEM  (COOJIOJICHUE  MpaBWJI  TOBEJICHHS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCSIIMX BPEl OKPYKAOLIEN TPUPOTHON
cpele, yMEHHUE MPOTrHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHUYECKUE TOCIEICTBUSA
MPEANPUHUMAEMBIX TEUCTBUN U NIPEAOTBPAIIATh UX;

HaJU4He Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMH B IIO3HABATEJIIBHONM, KOMMYHMKAaTUBHONW M COLMAIbHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESTEIBHOCTH 3KOJIOTHUECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOILECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M YWTATEIbCKOM KYJBTYpbl KaK CpeACTBa
B3aUMOJICHCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHue creuu@uky OMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(opMUPOBAaHMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEIOCTHOIO
MPEACTABICHUS 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKA W
oOlecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEeUlIeHUH MpodieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3/JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHNOCOOHBIX pElIaThb PECypCHble MpOOJIEMbl  pPa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEe BBIXOJA U3 II00AJBHBIX IKOJIOTHYECKUX MPoOJieM U
o0ecrieyeHus  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PallMOHAILHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUH B IEJsIX
NOBBIILIEHUA OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
pU U3yYeHUH OUOJIOTUH;

NOHUMaHUE CYIIHOCTA METOJIOB MO3HAHUS, UCTOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHSI SIBICHUI OKPYXAIOIIero MUpa U MPOUCXOJANIMX B HEM H3MEHEHMH,
yMEHHE JellaTb OOOCHOBaHHBIC 3aKIIOYEHHMs] Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEOIIMXCS JAHHBIX C LEJNbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS JIs
pelieHus npo0JieM B PEaTIbHBIX )KU3HEHHBIX CUTYaLUsAX;

OCO3HaHWE LIEHHOCTU HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI Mo OHONOTMM B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHSI yueOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe IS (POPMHUPOBAHHMS MHPOBO33PECHHS OOYJarOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHbIC) OOIICHAYYHbIC TOHATHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa € CHeudUKy METOJOB IIO3HAHWSI,
HCITOJIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIH (haKT, TMPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccie0BaHne, HaOM0ieHnEe, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHX ), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHMKATUBHBIC, PETYJSTUBHBIC),
obecnieunBaroniye GopMupoBaHue PYHKIIMOHAIBHOM IPAMOTHOCTH U COIUAILHOM
KOMIIETEHIIMM ~ OOyYarouuxcsi, CHOCOOHOCTh  OOYYalOIIMXCS ~ HMCHOJIb30BATh
OCBOEHHBIE MEXKIUCITUIIMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUS U YHUBEPCAIIbHBIC
ydeOHbBIC ICUCTBUS B MIO3HABATEIIHHOM M COIMAIBHOM MPAKTHKE.

MeranpeaMeTHBIC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaaenne YHHUBepPCAJIbHBIMH y4eOHBIMHU NMO3HABATEILHBIMH
JEeUCTBUSIMU

1) 6a30BbIE JJOrHYECKHE ICHCTBHUS:

CaMOCTOATENIbHO  (OPMYJIHMPOBAaTh W AKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccuduKammm, 0000IeHNs ), pACKPHIBATh CMBICI
OMOJIOTUYECKUX TIOHATHM (BBIACIATh WX XapaKTEPHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeNeNATh IeMu JeATCILHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS JJIs 0OBsICHEHHS ()aKTOB U SBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, 10
aQHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIS PEICTABICHUS CYIIIECTBEHHBIX
CBSI3¢M M OTHOIICHUH B H3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkKe
MPOTUBOPEUMI PA3HOTO POJA, BBIIBICHHBIX B PA3IUYHBIX HHQPOPMAITMOHHBIX
HWCTOYHHKAX;



pa3pabatbiBaTh IJIaH PELICHHUS MPOOJIEeMbl ¢ YYETOM aHaIu3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B AESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKU NOCIEIACTBUN AESATENbHOCTH;

KOOPJIMHHUPOBATH U BBIIOJIHATH PA0OTY B YCIOBUSIX PEAILHOTO, BAPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBILUIECHUE IPU PELLICHUH )KU3HEHHBIX IPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIa/I€Th HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U POEKTHON JIEATENbHOCTH,
HaBbIKaMH  pa3pellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOUCKY METOJIOB PEIIECHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BaTh pAa3JIMYHbIE BUJbBI ACSATENBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEpPHpEeTalH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalUsIX, B TOM YHUCIIE IIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMuUpOBaTh HAyYHBIH TUI MBILIUICHUS, BIaeTh HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh M (opMynupoBaTh COOCTBEHHBIE 3a/Jadyd B 00pa3oBaTEbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIIECHHS], HAXOUTh apIYMEHTHI JIJIsl JOKA3aTeJIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJ€ pEUICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsiIM, OLEHUBATh HPUOOPETEHHBIA OIIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA MOUCK IEPEeHOCca CPEICTB M CHOCcOOOB
AeicTBUs B TPO(ECCHOHATIBHYIO CPENy;

yYMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
AKU3HEJECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, MpeAJiaraTb OpUTHHAJIbHBIC MOAXOABI U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHdopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIONMYJIIPHOM JUTEepaTrype, OHOJOTMYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEpHETEe), aHaIM3HpPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUJOB U (OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ JJ0CTOBEPHOCTh U HENMPOTHUBOPEUNBOCTH;



(dbopMynHpOBaTh 3aMPOCHl U TMPUMEHSTH PA3JIMYHBIE METOIbI MPHU TOUCKE H
oTObope Ouosioruueckor mHMOpMaIMKi, HEOOXOAMMOM JIJIsi BBITTOTHEHUS YYCOHBIX
3ajay;

MpuoOpeTaTh OMBIT HCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO UCIIOJIH30BAHUS PA3TMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJIbHYIO  GOpMy  MpeACTaBICHUS
Oounonornueckoi mHGopMaHH (CXeMbI, TpadUKH, THArPaMMBbI, TAOIUIIEI, PUCYHKHU H
apyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Ipu paboTe ¢
Oouonornyeckod uMHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3NYECKHEe U
MaTEeMaTU4YECKUe 3HAaKU W CHUMBOJIBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYPY,
WCIIONIB30BaTh MW TPEOOpPa30BBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJ€Th ~ HABBIKAMHM  pAcloO3HaBaHWA M 3allUThl  WH)OpMaIuw,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJajieHUe YHUBEPCATbHBIMH KOMMYHHKATHUBHBIMHY J€HCTBUSIMU:

1) obmeHue:

OCYIIECTBJISITh KOMMYHHUKAIIMHN BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCYX)IaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIBHO BBITIOJIHEHUS TpejiaraeMoun
3a/1ay, YYUTBIBaTh HHTEPECHl M COTJIACOBAHHOCTH MO3MIIUN JIPYTrUX YYaCTHUKOB
JMajora Uiv JUCKYCCUN);

pacno3HaBaTh HEBepOalbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUM,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIIQJICTh PA3TUYHBIMUA CTIOCOOAMHU OOIICHHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUs IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
1 B KOPPEKTHOU (popMe HopMyTupoBaTh CBOM BO3PAKECHHUSI;

Pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYATbHON
paboTHI IPH PEIIEHUH OMOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBHUS P PEIICHUN yUIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA,;

MpUHUMATh IIEIM  COBMECTHOW  JIEATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JOCTHIKEHUIO: COCTABJATH IUIAH JCUCTBUU,



pacrnpenenaTb poiu ¢ Y4ETOM MHEHUH Y4YaCTHHKOB, OOCYXKIAaTh pPEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJA U KAXKJOT0 yYaCTHUKA KOMaH bl B OOIINIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

Ipeajgaratb HOBBIE IPOEKTHI, OLEHHBAThb HJIEU C T[O3ULHWHA HOBU3HBI,
OPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh  MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

OBiaeHue yHUBePCAJIbHBIMU PEryIsiITUBHBIMH AeHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NpoOdeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHUSX U IMOCTYNKAaxX MO OTHOLIEHUIO K >KHBOU MPHUPOJE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATEJIBHYIO JESITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00Opa30BaTEIILHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELEHUS TPOOJIEMBI ¢ Y4ETOM UMEIOLIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLIHSM;

paclMpATh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JMYHBIX MPEATOYTEHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €10, OpaTh OTBETCTBEHHOCTB 3a
pELIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIULUU B
pa3HbIX O00JIACTSIX 3HAHUM, MOCTOSHHO IMOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJIs OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELIECHUS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIECHUS MO HX
CHWKCHHUIO;

MPUHUMATh MOTHBBI W apPryMEHThl JPYruX IIpU AaHaIM3€ pPe3yJbTaTOB
NeSTEIbHOCTH;



3) mpuHsATHE CeOs U IPYTrUX:

MIPUHUMATH Ce0sl, IOHUMas CBOU HEAOCTATKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apryMEeHTBl JIpYIrMX IpU aHAJINW3€ pPE3YyJIbTaTOB
JESTENIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU APYTOro YeIOBEKa.

IHPEJMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs: mporpammbl COO mo Ouosorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yueoHoro npeamera «buonorusy»
Hay4yHbIE€ 3HAaHUS, YMEHUS U CHOCOObI NEUCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUW B Pa3IMYHBIX YYEOHBIX CUTYallMsIX, a TAKXE€ B PEATbHBIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MPEICTaBICHBI IO roJaM 00yUYeHUsl.

[IpenmeTrHble pe3yabTaThl OCBOEHUS yueOHoro npenmera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJIOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPAa M HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJl€ POCCUUCKHX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpXKAaHUE OUOJIOTMYECKUX TEPMUHOB W TOHSATHUM:
KHM3Hb, KJICTKA, OpraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUH ),
roMeocTta3 (caMmoperyisinusi), YpOBHEBas OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHUE (PEIPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHUYNBOCTD, POCT U
pa3BHUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHAsi,
MyTallMOHHAsl, IEHTpajbHAasl J0TMa MOJEKYJsipHON Owuonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MIPOUCXOXKICHUS KyJIbTYpHBIX pacTenuil H. U. BaBuioa), onpeaensiTe rpaHUIlbl UX
NPUMEHUMOCTH K KMBBIM CHCTEMAM;

yMEHHE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJECHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHu3alus U NpPOBEJICHUE
OHMOJIOTHYECKOT0 SKCIEPUMEHTA, BHIBUKCHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEJIWYMHAMH, OOBSCHEHUE TOJIYYCHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BBIBOJIbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIICIATH CYHIECTBEHHBIC MPU3HAKUA BUPYCOB, KJIETOK MPOKApUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHMU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILLCHUS PHEPTHH B KJIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO U HHEPreTHUecKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHMS, PA3MHOKEHMS, WHIUBUAYAIbHOTO Pa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB W SIBJIICHUM, IUIS IPUHATHS NPAKTUYECKUX PEIICHUW B MOBCEIHEBHOU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPY>KaIOIIUX JIOAEH, COOJIIO/IEHUSI HOPM I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpEMEHHOM  Ouosorun W OMOTEXHOJOTMH AN palMOHAIbHOIO
MIPUPOIOTIONIE30BAHMYS;

YMEHHE pemaTh »JJEMEHTApHbIE TEHETHYECKHEe 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpELlMBaHUE, CLEIJICHHOE HACJIEI0BaHUE, COCTABIIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEOBAHUS NPU3HAKOB Y
OpPTraHN3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOI0IaTh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U HMHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpMAILIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuanbl), STUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUNA B OHOJIOTHH,
MeAULIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111ast OMOJIOTHYECKy0 MH(GOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenmeTHbIC pe3yabTaThl OCBOCHHS ydeOHOTro mpenmera «buonorwms» ¢ 11
Kaiacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA E€CTECTBCHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HayYHOW KapTUHBI MHUpPa W HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKUX W
3apyOCKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OuoNornH, (YyHKIIMOHAIHLHOM
IrPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUs KU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COJEPKaHNEe OMOIOTHUECKUX TEPMUHOB U TTOHITHIA: BH/I,
NOMYJIAUs, TeHO(OH, HSBOJIIOIHUSA, ABWXKYIIUE CHIBI ((PaKTOpPhI) HBOIIOLNH,
IPUCIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, SKOJIOTMUECKHE (HaKTOpHI,
DKOCHCTEMa, MPOAYLIEHTHI, KOHCYMEHTBI, pPEIyLEHThl, UEeNu  MUTaHHS,
AKOJIOTHYECKas MUpaMua, Onoreonenos, onocdepa;



yMEHHE u3JaraTb OHOJOTMYECKHE TEOpUH (IBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apognpimeBoro cxoacra K. M. Bbapa, yepenoBaHusl TJIaBHBIX HANpaBICHUN U
myteit sBomoruu A. H. CeseprioBa, yuenust o 6mochepe B. U. Bepnaackoro),
ONpeaeNsITh TPAHULBI X TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBIICHUM, OpraHu3alus U TpOBEJICHUE
OHMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCICAYEMbIMH BEIWYMHAMH, OOBSCHEHUE TOJIYYCHHBIX PE3YJIbTATOB,
UCIIOJIb30BAaHHBIX HAYUYHBIX IOHATUN, TEOPUHA U 3aKOHOB, YMEHUE JIEJIaTh BBIBOBI
Ha OCHOBAHMH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHUS OMOJIOTHMYECKUX
OOBEKTOB: BHJIOB, TMOMYJSLUA, MTPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOreoleHO30B M  3KOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEILIECTB M IOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HKOCHUCTEMAax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOreOXMMHYECKHX
LIMKJIOB B Onocdepe;

YMEHHUE MPUMEHSATH MOJyUYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEJbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJIEH, COOJIIOICHHUSI HOPM TPAaMOTHOTO MOBEAEHUS B OKPYXKaroIen
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJIb30BaHUS JOCTH)KEHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 palliOHAIILHOTO NMPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh 3JI€MEHTapHble OMOJIOTMYECKUE 3aJaud, COCTABIIATH CXEMBI
MepeHoca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJIHATh JIA0OPATOpPHbIE M MpaKTUYeCKHe padoThl, cOOI0IaTh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOUIYI0 IICEBJOHAy4YHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMALIMK, HAYYHO-TIOMYJIPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHWE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBIE W YCTHBIE COOOILIEHUS,
0000111ast Onosioruueckyro MHGOPMAILMIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIO0JIb30BaTh MOHSITUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo 1yacon DJIEKTPOHHbBIE
HaumeHoBaHHe pa3/iesioB M TeM nu@poBbIe
Ne n/m P Kontpoabsnsie | IlpakTuyeckue (wicpp )
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThbI padoThI
pecypcbl
bubnunoreka LIOK
1 buonorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIC CHCTEMBI M X OpraHu3aIus 1 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41c292
. bubnmoreka [JOK
3 XHUMHYECKUH COCTaB U CTPOCHHUE KIICTKH 8 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 JKHHEJIEATENBHOCTE KIIETKL 0 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 MTHIUBUIYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U K3MEHUYHUBOCTh 3 15 bubmoreka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubmuoreka [{OK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KIIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TEM ungpoBble
Ne i/t P Konrpoasnbie | IlpakTnuyeckue (tucpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
bu6mmoreka LIOK
1 1
IBOITIOHONHAA OHONIOrHA o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHWE U Pa3BUTHE )KU3HU HA 9 05 bu6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmorteka 1IOK
3 OprasH3Mbl H OKpykarolLas cpesa > L https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 ]hStI:[()SSJ:I/I;In:.Tee dlfcl)g_.lr(u)/I;f AccTd
bubmuorexa [JOK
P 2
> C3CPBHOC Bpem https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
i 34 0 2.5

I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KouuyecTBO yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kourpoabhubie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Mertoapl TO3HAHMS JKUBOU
npupobl. [IpakTudeckas padora
2 NE 1p(<IfIICHOJIIIi3OBaHI/IC aefmqnmx 1 0.5 bubmorexa HOK
B p ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTMUECKHX 00BEKTOB)
3 buonorunyecknue CuCTEMBI, 1 bubmuorexa [IOK
MIPOLIECCHI U UX U3yUYECHHE https://m.edso0.ru/863e6564
4 XuMHYECKU cocTaB KJIeTKu. Bosa 1 bu6mmoreka I[IOK
Y MUHEpaJIbHBIE COJIU https://m.edso0.ru/863e674e
bu6nmmoreka [IOK
5 b .C o 1
CITICH. T-OCTAB H CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK
KaTAJINTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpEe aMUITa3bI
WJIA KaTajasbl)»
Bbu6nmuoreka LIOK
7 v J 1
[ICBO/BL. JIHITIIIbL https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hyxnennosgie wucrorer. ATO https://m.edsoo.ru/863e6d5c
9 Hctopus 1 MeTO1bl U3y4YEHUS bubnuoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nienoctHas >xuBast
cucremMa
CtpoeHue 3yKapuoTHYECKOM
kietku. Jlaboparopuast pabora Ne 2
«W3yueHune cTpoeHus KIETOK bubnuorexa [IOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6f0
OaKTepUii 10T MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCaHUE»
bubmuorexa [JOK
12 OBMeH BEmeCTS HTH MeTaGoIM https://m.edso0.ru/863e766¢
bu6mmoteka 1IOK
13 PorocHHTEs. XemocHHTe3 https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
14 JuepreTeckiii oomen https://m.edso0.ru/863e7aae
Ku3HEHHBIN UK KICTKU.
Jenenue knetku. MuTos.
15 JlaGopatopnas padota Ne 3 05 bubnuoreka [IOK
«HabmroaeHne MUTO3a B KJIIETKAX https://m.edso00.ru/863e7dc4
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MHUKpOMpenapaTax»»
16 Bruocunres 6enxa. Peakis bu6mmoreka [IOK
MaTpU4YHOTO CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucusus — Ounocunres Oenka bubmmorexa [IOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie Gopmbl )KU3HU — bubnuoreka [IOK
BHPYCBI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 @OopMBI pa3MHOKEHHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE IMOJTOBBIX
kJeToK. OIio10TBOpEHHE.
21 Jlaboparopuas pabora Ne 4 05 bubnmorexa [JOK
«M3ydeHune CTpoeHus MOJOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»
99 WNHnnBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPraHU3MOB https://m.edso0.ru/863e8436
I'enernka — Hayka o
23 HAaCJEACTBEHHOCTH U bubmmorexa [IOK
A https://m.edso0.ru/863e86f2
W3MEHYHUBOCTH
3aKOHOMEPHOCTHU HACJIEIOBAHUS
24 npu3HaKoB. MoHOrubpuaHOE bubmorexa HOK
' https://m.eds00.ru/863e8878
CKpelIBaHNe
UTUOPUJIHOE CKPEIITUBAHUE.
25 J31aKOH ie?amcmfoig bubmorexa HOK
https://m.edso0.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuerieHHOE HacleA0BaHUE
26 npu3HakoB. JlabopaTopHas pabota 05 bubnmnoreka [IOK

No 5 «M3yueHue pe3yapTaToB
MOHOTHOPUAHOTO U AUTHOPUTHOTO

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEeIlMBaHUA Y Jp030(dUiIbl Ha
TOTOBBIX MUKpOIIpernapaTax»

97 I'eneruka nona. HacnenoBanue 1 bubmuorexa [JOK
IIPU3HAKOB, CLEILICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocth. HenacinencrteenHas
M3MEHYMBOCTH. JIabopaTropHast

28 pabota Ne 6. zydenue 1 05 bubnuoreka [IOK
MOAU(GUKAITMOHHOM H3MEHYNBOCTH, ' https://m.edsoo0.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO psifia
Y BapHaIllMOHHOW KPUBOW»

HacnencresenHast U3MEHUUBOCT.

29 JlaboparopHas pabota Ne 7. 1 05 bubnmorexa [JOK
«AHaIN3 MyTalui y Jpo30QHiIsl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOIIPEIIapaTax»

bubmuorexa [JOK

30 Peneriica wenosexa 1 https://m.edso0.ru/863e8d78
PesepBHrIit ypok. O6006111€HKE 110

31 Teme «HacneacTBeHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOB)Y

bu6mmoreka I[IOK

32 CCenexua Kak Hayka H Ipouece L https://m.edso0.ru/863e9214

33 MeTtoabl ¥ JOCTHIKEHUS CEIIEKIINU 1 bu6nmmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buotexHonorus Kkak oTpacib 1 bubnuotexa [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I1IO 34 4

[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KoJsnvecTBO 4yacoB JJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Kontpoabubie | IIpakTuyeckue A op
n/n Bcero u3y4deHusi | oOpa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
1 DBOJIIOIUS U METOJIbI €€ N3YUCHHUS 1 Brbmmorexa LIOK
. A ye https://m.edsoo.ru/863ea20e
5 Uctopus pazBuTus npeacTaBieHUi 1 bubnuoreka [IOK
00 3BOTIOIIUU https://m.eds00.ru/863e9570
bu6mmoteka 1IOK
3 M 1
HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tomynsiiust kak seMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 JII;60 jTo HI;;[ aborta Jill'o 1 1 0.5 bubamorexa HOK
PaTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHUIO»
5 JIBroKy11e cuiibl (3J1eMEHTapHbIe 1 bubnuoreka [IOK
(akTOpbI) IBOJIIOLIMU https://m.edso0.ru/863e9da4
bu6nmmoreka [IOK
E i 1
6 CTECTBEHHEII OTOOP 1 ero GopME! https://m.edso0.ru/863e9ed0
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
- BHU1I000pa3zoBanue. JlaboparopHas 1 05 bu6mmoreka I[IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIFHOTO XapaKTepay
3 Hampasnenus u mytu 1 bubnmoreka LIOK

MaKpO3BOJIFOLIUA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobOpaTtumocTs 3BOIOIIMH

Wcropus xxu3uu Ha 3emiie u

10 N}
METO/Ibl €€ N3Y4YEHHUS
1 ['unoTe3bl NPOUCXOXKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3eMIie 10 3pam bubnmoreka [JOK
12
U IIepHoJIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl IBOJIOLUH
PACTUTENBLHOTO U )KUBOTHOT'O MUpA.
13 [IpakTrueckast padora Ne 1 05 bubnuoreka [IOK
«3y4eHne NCKOMTaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUIEKIUSIX»
CoBpemMeHHas cucteMa bubnuoreka [IOK
14
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIONHS YeI0BEKa bu6mmoreka 1IOK
(aHTpoOmorexes) https://m.edsoo.ru/863eac2c
JBxynue cuibl (pakTopbl) bubnuoreka [IOK
16
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaAIMH 3BOJIOLIUU
YyesioBeKa
18 YenoBeueckue pacsl U IPUPOJHBIE bubnumoreka [IOK
ajanTaluy 4eJioBeKa https://m.edsoo.ru/863eaea?
Peseprublit ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3eMiie»
20 DKoIoTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpem,l 00UTaHUA U DKOJOTHYECKHE

bu6mmoreka IIOK

21 (bakTopbl https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
JlaGopaTtopnas padora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas pabora
Neo 4. «BnusiHue cBeTa Ha poCT U
Pa3BHUTHE YEPEHKOB KOJICYCa)
bu6mmoteka 1IOK

23 buotiieckue daktops: https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysityn. [IpakTuyeckas pabota

24 Ne 2 «ITomcuér mioTHOCTH 0.5
TIOTTYJISIIIAHA Pa3HBIX BUIOB
pacTeHui»

o5 Coo0rmiecTBa OpraHu3MOB — bubnmorexa [JOK
Ouo11eH03 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBbI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN

97 AKOCHCTEMBI. DKOJIOTHYECKHUE bubmuorexa [JOK
nupaMuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust

28 [IpupoaHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanbHast bubnuoreka [IOK

dKOCUCTEMA 3EMITHA

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS 1 bubnuoreka [IOK
ouochepsr https://m.edsoo.ru/863ebd16

32 UenoseuecTBo B Ouochepe 3emuun 1

33 CocylecTBOBaHHE MTPUPOIBI U 1 bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBueiit ypok. O6001IeHNE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKHUE CUCTEMbBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IIpoBepsiemble TpeOOBaHUS K Pe3y/JbTATaM OCBOCHHUS OCHOBHOM
o0pa3soBaresbHOM nporpammal (10 ki1ace)

Kon
MIPOBEPSIEMOT
0 pe3yJybprara

[TpoBepsiemble peAMETHBIE PE3yIBTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM
MIPOrpaMMBbl CPEIHEro 00IIero 06pa3oBaHuUs

1

C¢hopMHUPOBAaHHOCTh 3HAHMH O MECTE M POJHM OHOJIOTHM B CHCTEME HAay4HOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHMS; O BKJIAJE POCCHHUCKUX H
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJNOTHH; (PYHKIIMOHAIBHON
PaMOTHOCTH YEJIOBEKA JUIS PELICHHs )KU3HEHHBIX 3a/1a4

YMEHUE pacKphIBaTh COACPKAHME OMOJOTHYECKUX TEPMUHOB W TOHSTHHA: KU3HbB,
KJIETKAa, OpraHu3M; MeTaboiau3M (0OMEH BEIIECTB M MPEBpallleHHE HHEPTUH),
roMeoctas  (CaMOperynsius), YpOBHEBas OpraHHW3alUs JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHHE (PEIPOAYKIIUS), HACICICTBEHHOCTh, H3MEHYHBOCTh, POCT U
pa3BUTHE

YMeHue  uznaratb  OMOJOTMYEeCKHEe TeopuH  (KJIeTOYHas, XPOMOCOMHas,
MyTainmoHHas), 3akonbl (I. Mennens, T. Moprana, H.IA. BaBunoBa) u yudenus (o
[EHTPax MHOT000pa3us U MPOUCXOKACHUS KyIbTypHbIX pactenuii H.W. BaBuiosa),
ONPEIEIATh TPAHUIIBI UX PUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIaZeTh METOJaMM HayyHOro IO3HaHWs B Ouonoruu (HaOmioneHue u
OIIMCAaHUE XUBBIX CHCTEM, IPOLECCOB W SBICHHWW; OPraHM3alus U IPOBEICHHE
OHMOJIOTNYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BBISABICHUE 3aBUCUMOCTH
MEXIy HCCICIyeMbIMA BEIMYMHAMH, OOBSCHEHHE TIONYYEHHBIX pPE3YJIbTaToB,
VCIIOJIb30BaHHBIX HAYYHBIX IOHSATUM, TEOPUI U 3aKOHOB; YMEHHUE JIEJIaTh BBIBOJBI
HA OCHOBAaHUU MOJTYYEHHBIX PE3YIbTAaTOB)

YMeHue BBIIETATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U
OYKAapuOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpPraHU3MOB; 0COOEHHOCTH
MPOIeCCOB OOMEHa BEIIECTB M MPEBpAIICHHS SHEPTUU B KieTke, (OTOCHHTE3a,
TUTACTHYECKOTO M DHEPTreTHYECKOro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OTIIOIOTBOPEHUSI, PA3MHOXKEHHS, WHIWBUIYaJbHOTO  Pa3BUTUS  OpraHU3Ma
(oHTOTEHE3)

YMeHMe TPUMEHATh MOJY4YEeHHBbIE 3HAHUSA Uil OOBSCHEHHS OHOJIOIMYECKUX
MIPOLIECCOB M SIBJICHUM, I NPUHATHS NPAKTUYECKUX PEIICHHW B IMOBCEIHEBHOM
KU3HM B LEIIX oOecreueHus: Oe30MacHOCTH CBOETO 3/I0pOBbsl U 3/I0POBbS
OKpYXKalOIUX JIFOZIeH, COONIONEHNsT HOPM IPaMOTHOTO NOBEACHUSI B OKpYXKaroIlen
NPUPOAHON cpene; MOHMMAaHHE HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHUKEHUH
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTUI JUTSL palMoOHAIBHOTO
[IPUPOAOIIONIB30BAHUS

YMmenue peatb 3JICMEHTAPHBIC I'CHETUYCCKUE 3ada4d Ha MOHO-U )II/IFI/I6pI/IJIHOG
CKpCIIMBAHUC, CHCIVICHHOC HACJICAOBAHUEC, COCTABJISATL CXCMBbI MOHOFI/I6pI/IJIH01"O
CKpCIIUMBAaHUA JJIA IPCACKA3aHUA HACICAOBAHUSA IIPU3HAKOB Y OPraHu3MOB

YMeHUe BBIMONHATH Ta00paTOpHbIe U MPAaKTHUECKHE paboThl, COOMIONATh MpaBUiia
pu padoTe ¢ yueOHBIM U 1a00paTOpHBIM 000PYIOBAHHEM

YMeHMe ~ KpUTHYECKHM  OIIEHHMBaTb M MHTEPIPETUPOBaTh  HWHGPOPMALHUIO
OMOJOrMYECKOTO  COAEpKaHMs, BKJIIOYAIOLIYIO IICEBJAOHAyYHbIE 3HAaHUA W3
pa3nnyHbIX MCcTOYHMKOB (CMU, HayyHO-TIOMNsIpHBIE MaTepHalibl); 3TUYECKHE
ACIEKThl COBPEMEHHBIX UCCIIEI0OBAHUIN B OMOJIOIMH, MEJUIIMHE, OMOTEXHOJIOT U

10

YMeHue co3gaBarh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Imas
Ouojormueckyro  MHGOpMAIMI0 M3  HECKOJIbKUX  HMCTOYHUKOB, TIPaMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapar 6MOJIOTUU




IIpoBepsiembie 1eMeHTHI conep:kanus (10 kiaacc)

Kon

IIpoBepsieMblil SIEMEHT COEPHKAHUS

buomorns kak HayKa

11

buomoruss - wayka o >kuBoil mpupope. Pomp Ouonormum B (popmupoBaHHU
COBPEMEHHOM HayuyHOW KapTuHb! Mupa. CucreMa OMOIOIHYECKUX HayK

1.2

Metonbl TO3HAHUS KUBOM TPHUPOAbI (HAOIIOACHUE, HKCIEPUMEHT, ONHUCAHUE,
W3MepeHne, KiaacCUpUKalMsI, MOJCIUPOBAHME, CTaTHUCTUYECKas 00paboTka
JTAHHBIX )

JKuBEbIe cCTEMBI I X OpraHu3anusa

2.1

JKuBbie cucrembl (OMOCHUCTEMBbI) Kak MpenMeT uiydeHust Ouonoruu. CBoiicTBa
OMOCHCTEM M X pa3HOOOpasue

2.2

YpoBHU OpraHu3ali OHOCHUCTEM: MOJICKYISIPHO-TEHETHUECKUH, KIETOUHBIMH,
OpraHU3MEHHBIN, MOMYISIITIOHHO-BUI0BOM, SKOCHCTEMHBIH, OMOC(epHBIii

XHUMHUYECKUN COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUA COCTaB  KJIETKU. XHMHYECKHE JJIEMEHTBl: MaKpOdIJIEMEHTBHI,
MHUKpO3JIEMEHTbl. Boma u  MmuHepanpHble BemiectBa. DOyHKUMH BOABI U
MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [logaep:kanne ocMOTHYeCKoro OajgaHca

3.2

benkn. CocraB m cTpoeHHE OEIKOB. AMHHOKHCIOTHI - MOHOMEpHI OEIJIKOB.
He3ameHuMble U 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~OGIKOBOH MOJEKYIbl (IIEpBHYHAsl, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYecKHe cBoiicTBa OenkoB. buonoruueckue
(GyHKLIMM OEJIKOB.

@depMmeHTHl - Ouosoruueckue Kartanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHEeHTp, cyocTtpatHas coenuduuHocts. Kodepmentsl. Butamuubel. Omnnuus
(epMEHTOB OT HEOPraHUYECKHUX KaTalu3aTopoB

3.3

VYrieBoabl: MOHOcaxapubl (IIIOK03a, pubo3a U Je30Kcupubo3a), aucaxapuabl
(caxapo3a, JaKkTo3a) M Toiaucaxapuibl (Kpaxmaj, TDJIUKOTeH, IeJUII0JI03a).
buonornueckre QyHKIIUH YIIIEBOIOB.

Jlunuasl: TpUIIMLIEpH bl cTepouibl, pochomunuasl. ['mapodunsHO-THAPOPOOHEIE
cBoiicTBa. buonorunueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIEBOJIOB, OEIKOB U
JUMHJ0OB KaK UCTOYHUKOB SHEPTHU

3.4

Hyxnennoseie kucnorsl: JJHK u PHK. Hykieotuasl - MOHOMEpPBI HYKIEHMHOBBIX
kucinoT. Ctpoenue u ¢pynkunu JJHK. Crpoenue u ¢pynxinun PHK. AT®: crpoenue

1 QyHKIUH

3.5

I_[I/ITOJ'IOF U - HayKa O KJICTKC. Knerounas TCOpU:. MeTtoabl H3YUYCHHS KIICTOK

3.6

Knerka kak nenoctHas >kuBas cuctema. OOLiue NpHU3HAKU KIETOK: 3aMKHYTas
Hapy)kHas MeMOpana, moiekynsl JIHK kak renermueckuil ammapar, cuctema
CHHTE3a Oernka

3.7

Tunsl KJIETOK: 3yKapHOTHYecKass M Mpokapuornyeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTudyeckoii  kinetku.  Kmetounas — crenka  Oakrepuil.  CTpoeHue
JYKAPUOTUYECKOW KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTENIBHON, KXUBOTHOM U
IpUOHOM KJIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpPBHl KIJIETOK - KIJIETOYHAs CTEHKA, DIMKOKAIUKC, WX
¢ynkiun. [lnazmarnyeckas memOpaHna, e€ cBoiicTBa M ¢pyHKUMH. Lluronna3zma u eé
opraHouJipl. OgHOMEMOpaHHbIE OPraHOWIB! KIIETKU: 3HJOIUIA3MaTHYECKas CETh
(OIIC), anmapar I'onbmxu, nusocomsbl. [lomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHAPUH, IuIacTUAbL. IIpomcxokaeHHe MHUTOXOHAPHHM M IUIACTHA. Buubl
wiactua. HemeMmOpaHHBIE OpPraHOMIBl KIETKH: PUOOCOMBI, KIIETOYHBIM ILIEHTD,
PECHUYKH, KIYTUKHA. DYHKIIMK OPraHOUI0B KIETKH. BKiltoYeHus

3.9

Anpo - perynsaTopHblii neHTp kieTku. CTpoeHue sapa: saepHas o000s0ukKa,
KapHOIlIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIECTB B KIIETKE

X(HSHGI[GHTCJ’II)HOCTB KJIICTKHU




4.1

OOMeH BemecTB, WM MeTa0oiIu3M. AcCUMWISIHS (TUIACTUYECKUN OOMEH)
TUCCUMUIISALIAS  (SHEPreTUYECKU OOMEH) - JIBe CTOPOHBI €IMHOIO Iporiecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIN M rerepoTpodHbiil. Ponb
(dbepMeHTOB B 0OMEHE BEUIECTB U MPEBPANICHUN YHEPTHUHU B KIIETKE

4.2

®dorocunte3. CBeroBast u TemHOBas (pa3wl porocuHTe3a. Peaknuu ¢orocuHTe3a.
DddexkTuBHOCTL (oTOCHHTE3a. 3HadeHUEe (OTOCHHTE3a JJIA JKU3HU Ha 3eMile.
Brnusinue ycnoBuii cpensl Ha  (OTOCHHTE3 M CHOCOOBI TIOBBIIICHHS €0
MPOAYKTUBHOCTH Y KYIbTYPHBIX PaCTEHUH.

XeMOoCuHTe3. XEMOCHHTE3UPYIOIIHe OaKkTepun. 3HAYCHHE XEMOCHHTE3a JIJIS )KU3HU
Ha 3emiie

4.3

DHepreTHYecKuié OOMEH B KIJETKe. PaciuersieHue BelIeCTB, BBIACICHUE U
AKKyMYJIUPOBAHUE SHEPTHH B KIIETKE. DTallbl YHEPreTHUECKOro oOMeHa. [rkonus.
bpoxkenne u ero Buabl. KuciaopogHoe OKHCICHHE, WM KJIETOYHOE JIbIXaHUE.
D(PGhEKTUBHOCTH YHEPTETHIECKOTO OOMEHa

4.4

Peakuuu marpuunoro cunresa. Ienernueckas nnpopmanus u JIHK. Peanuzanums
reHEeTUYeCKOW HH(poOpMalud B KIETKe. [eHeTWdyeckuil Kox M €ero CBOMHCTBA.
Tpanckpunums - marpuunblii cuHTe3 PHK. Tpancmsums - OmocuHTe3 Oenka.
Koauposanue amuHokucnoT. Posb pubocom B OnocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl Xu3HM - BHUpychl. Mcropust otkpeitusi BupycoB (.M.
WBanoBckuit). (OCOOEHHOCTHM CTPOEHUS U JKU3HEJCATEIILHOCTH  BUPYCOB.
bakrepuodaru. bone3nn pacTeHWil, >KHBOTHBIX M YEJIOBEKa, BBI3bIBACMEBIC
Bupycamu. Bupyc ummynopeduimra udenoreka (BUY) - Bozdymaurens CII/a.
[TpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

Pa3smHOXeHUE 1 HHIAWBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHbIil UK, WIK KU3HEHHBIN UK Ki1eTku. MaTepdasa u mutos. [Ipoueccsr,
npoTtekarone B uHTepdasze. Perumkamus - peakuus marpuuHoro cunrtesa JJHK.
CtpoeHne XpoMocOM. XPOMOCOMHBIM Habop - KapuoTum. JIUMIOWIHBIA U
raruIOWIHBI  XpPOMOCOMHBIE Habopel. Xpomarunbl. lluTonmormyeckwe OCHOBBI
Pa3sMHOXKEHUS U MHIUBUAYAIBHOTO Pa3BUTUS OPraHU3MOB.

Jlenenne knetku - muto3. Ctaauu muto3a. [Ipoueccel, mpoucxonsuiye Ha pa3HbIX
CTagusAX MUTO3a. bUOJIIOrMYECKUI CMBICII MUTO3a

5.2

@opMbl pa3sMHOXKEHMSI OpPraHuU3MOB: Oecroioe W mojoBoe. Buasl Oecrnonoro
pasMHOXKEHMsI: JIeJIeHHE HaJBOe, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHNE, BETETATHBHOE Pa3MHOXKEHHE. VCKyCCTBEHHOE KIOHHUPOBAHUE
OpPIraHU3MOB, €r0 3HaYE€HHUE JUIs CeNIEeKIUN

5.3

[ToioBOE pa3MHOXKEHHE, €r0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu merio3a. [Ipoueccel, mporcxoasauire Ha CcTaiusgX Menosa.
[ToBenenne xpomocom B wmeHo3e. Kpoccunroep. buosnormyeckuid cMbICT H
3HAUCHUE Meno3a

5.4

["ametorene3 - mporecc oOpa30BaHUS TOJIOBBIX KJIETOK Y >KUBOTHBIX. [loioBbIe
JKeNe3bl: CEMEHHUKH U SU4YHUKH. OOpa3oBaHHWE M Pa3BUTHE IOJIOBBIX KIETOK -
ramer (CrnepMaro3ouj, sileKieTka) - crepmaroreHe3 W ooreHe3. OcoOeHHOCTH
CTpOEHUS SULEKIIETOK U ciepmaro3onioB. Omionorsopenue. Ilaprenorenes

5.5

NHauBHyalbHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBHOE  pa3BHUTHE
(oMOpuorenes). OTanbl SMOPUOHATIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisnus, opraHoreHes. [loctamOpuonanpHOe paszBuTHe. THIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHSA: MpsIMOE, HempsMoe (JIMYMHOYHOe). BrusHue
Cpelbl Ha Pa3BUTUE OPraHU3MOB; (DaKTOpPbHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIE
YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PAacTEHUs: CTPOCHHE CEMEHH,
CTaAH PA3BUTHA

HaCJ'IeI[CTBeHHOCTI) 1 U3SMCHYUBOCTH OPIraHN3MOB

6.1

[Ipeamer u 3agauu reHeTuku. Vcropust pasBuTUs FeHETUKU. Bkiax pocCcuickux u
3apyOeXHbIX  y4€HBIX B  pa3BUTHE  TIEHETUKU.  MeToabl  I'C€HETUKHU
(THOpUIOTOTUYECKHH, LUTOTE€HETUYECKUM, MOJICKYJISIPHO-T€HETUYECKUIA ).
OcHOBHBIE T€HETHYECKHE NOHATHA. [eHeTHueckas CHMBOJIMKA, WCIOJb3yeMas B

CXEMaxX CKpEeLIUBaHUN




6.2

3aKOHOMEPHOCTH HACJIEOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. Menaenem.
MoHOTHOpHUIHOE CKpelIMBaHWE. 3aKOH €IMHOOOpa3usi THOPHUIOB TMEPBOTO
nokoyieHus. [IpaBuno JOMUHUpPOBaHUS. 3aKOH pacHICTICHUs MPU3HAKOB. [ umoresa
YUCTOTHI Tamer. [lolHOe ¥  HEmolHOe JOMUHHUpoBaHue. JuruOpumHOoe
CKpeIIMBaHue. 3aKOH HE3aBUCUMOTO HACJICIOBAHMSI PU3HAKOB. [luTorenernyeckue
OCHOBBI ~ JMTHOPHIHOTO  CKpPEIIMBAaHUS.  AHAIM3HPYIOUIEe  CKPCIIUBaHHE.
Vcnonp30BaHUE aHAIM3HPYIOIIETO CKPEIIMBAHMS IS ONPEICIICHUS TeHOTHUIIA
ocobu

6.3

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo CHENJICHHOMY
HacJIeI0BaHUIO reHoB. HapylieHue cuerieHns reHoB B pe3ylabTaTe KpOCCUHIOBEPA.
XPpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. [ eHETUUECKHE KapThl.

['eHeTnka mosa. XpOMOCOMHOE OIpeAeieHHe Iona. AyToCOMbl U IIOJIOBbIE
XPOMOCOMBEI. T'omorameTHnle M T CTCPOraMCTHBIC OPraHU3MBI. HaCHCHOBaHI/IC
IPU3HAKOB, CLIETJICHHBIX C I10JIOM

6.4

M3MeHunBOCTh. BUIbI N3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIEACTBEHHasd. Poib
cpeabl B HEHACJEICTBEHHON M3MEHUUBOCTU. XapaKTepUCTUKA MOIU(PUKALIMOHHON
W3MEHYMBOCTH. BapuanvMoHHBIA psiJ M BapualMOHHAs KpuBasd. Hopma peaxuuu
npusHaka. KonnuecTBEHHBbIE M KAaueCTBEHHbIE NPU3HAKM U HMX HOPMa pEaKLUU.
CpoiicTBa MOAM(PUKAITMOHHON H3MEHUYNBOCTH

6.5

HacnencTBeHHass, MM  TEHOTUIMYECKas, H3MEHYMBOCTb. KomOuHaTtuBHas
M3MEHYMBOCTh. Meilo3 M MOJIOBOM Ipolecc - OCHOBa KOMOMHAaTMBHOMN
U3MEHYMBOCTU. MyTannoHHas u3MeHYMBOCTh. Kilaccudukanus MyTauuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHBI MyTanuil. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PAJOB B HaciencTBeHHOM n3menunsocty H.M. Basunosa

6.6

FCHGTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG MECTOABI TCHETUKHN YCJIOBCKA:
reHeaJorHYeCKH, OJIM3HELIOBBIMH, LIMTOT€HETUUECKHH, OHMOXHUMHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpeMeHHOe onpeneeHne IFCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI1P-ananmu3a. HacmencTtBeHHble 3a00jeBaHHMS dYelIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HN C HACIeJACTBEHHON MPeApacroloKEeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarudeckue M reHepaTuBHblE MyTalMu. [IpuHIUIBEL 370pOBOrO 00pasa >KU3HH,
TUArHOCTUKU, NPO(PUIAKTUKM U JIEYCHHs] TEeHEeTHYecKuX Oone3Heil. Memnuko-
TCHCTUYCCKOC KOHCYJ'IBTI/IPOBaHI/Ie. 3Ha‘~I€HI/I€ MG}II/IHI/IHCKOﬁ TCHCTUKN B
MPEIOTBPAIICHUN U JICICHUH TeHeTUYECKUX 3a00JIeBaHNi YeTloBeKa

Cenexust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuys Kak HayKa M IpoLECC. 3apOKICHUE CEJIEKIIUN U JOMECTUKALUA. Y YEHHE
H.M1. BaBunoBa 0 LEHTpax TMpPOUCXOXKIEHUS M MHOrooOpaszus KyJIbTYpPHBIX
pacTeHHi. LIeHTpbl NpOoNCX0KIEHUs AOMAIIHUX )KUBOTHBIX. COopT, mopoja, ITamm

7.2

CoBpeMeHHBIE METONbl CENeKIUH. MaccoBbIi M WHAMBHUIYAIbHBIH OTOOpPHI B
CEJEKIMM pAcTeHUM M KUBOTHBIX. OIEHKAa SKCTEpbepa. bIM3KOPOACTBEHHOE
cKkpeuBaHue - HMHOpuAMHL. Ywucras nuHus. CKpelMBaHWE YHUCTBIX JIMHHM.
['erepo3uc, nnn rubpuaHas cuna. HepoacTBeHHOe CKpellMBaHUE - ayTOPHJIMHL
Otnanénnas rubpuansanus u e€ ycrnexu. VIcKkyccTBeHHBIN MyTareHe3 U MoJTyd4eHue
MOJUILUIONAOB. JIOCTHKEHUSI CETEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHomorus kak orpaciib Ipou3BOACTBA. [ eHHAs MHXKEHEepUs. DTanbl CO3JaHUs
pexomOuHanTHOM JIHK u TpancreHHsix opranusmoB. KieTtouHas uH>keHepus.

Knetounble  KynbTyphl. MUKpOKIOHAIBHOE ~ Pa3MHOXEHHME  PACTCHMI.
KnonupoBaHue BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
OKojoruueckue U dtudyeckue  npobmeme. MO - reHeTHuYecKH

MOU(UIIPOBAHHBIE OPTaHU3MBI




IIpoBepsieMble TpeGOBaHMS K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaresibHOI mporpammsbl 11 Kiacca

Kon
IIPOBEPSIEMOT
0 pesyibrara

[IpoBepsiembie TpeIMETHBIC PE3YIIBTATHl OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHON
IIPOrpaMMBbI CpeIHEro o0IIero 00pa3oBaHus

1

C¢hopMHUPOBAaHHOCTh 3HAHUH O MECT€ M POJIM OHMOJIOTHMHM B CHCTEME HAay4HOTO
3HAHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpPAa M HAyYHOTO MHPOBO33PEHHS; O BKJIAJIE POCCHHCKUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (HYHKIMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JUIS PELICHHs )KU3HEHHBIX 3a/1a4

YMeHue pacKkpblBaTh COJEpKaHWE OWOIIOTMYECKUX TEPMHUHOB W TOHSTHHA: BUI,
MONYJISIUSA, TEHO(MOH, SBOJIOLHMS, JBIKYIIHE CHIIBI ((PaKTOpbI) SBOIIOLNH,
NPUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000Pa30BaHME, SKOJIOTMYECKUE (aKTOPHI,
DPKOCHUCTEMa, TMPOAYICHTBI, KOHCYMEHTBI, DPEIYICHTBI, UeNH UTAHWUS,
DKOJIOTHUYECKasl MUpaMuIa, OMoreoreHo3, onocdepa

VMeHue u3nararb OHOJIOTHYECKUE Teopuu (dBonmonnonHas Teopust Y. JlapBuHa,
CHHTETUYECKasi TEOPHUS DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO
cxonctBa K.M. Bapa, uepenoBaHusl II1aBHBIX HAMpaBICHUN M IMyTEH JBOJIOIMU
A.H. CesepuioBa, yuenust o 6uocdepe B.W. Beprauckoro), onpenensite TpaHUIIbI
UX PUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHHe BIIaJIeTh METOJaMHM HAy4YHOTO IO3HAHMsS B Ouojoruu (HaOMIoneHuE W
OTNMCAHUE JKMUBBIX CHUCTEM, IPOIIECCOB M SBJICHUW; OpPraHW3allds W IPOBEICHUC
OMOJIOTUUECKOTO  JKCIEPUMEHTa,  BBIABWKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXJy HCCIEAyeMbIMU BEIUYMHAMHU, OOBSICHEHHE IOJYYEHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUA M 3aKOHOB;, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHHH TOJIYYEHHBIX PE3YJIHTaTOB)

YmMmenune BBIJACIATH CYHICCTBCHHBIC IIPHU3HAKHU CTPOCHUA OHMOJIOTNYECKUX
00BEKTOB: BHUJOB, MOMYISIUN, TMPOAYIIEHTOB, KOHCYMEHTOB, pEAYLEHTOB,
OHOreol€eHO30B M HJKOCHUCTEM; OCOOEHHOCTH IIPOLECCOB HACJIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSs, MPUCIOCOOICHHOCTH
OpTraHWU3MOB, JEHCTBHS HJKOJOTHYECKUX (HAKTOPOB HA OpPraHU3MBI, MEpeHoca
BELIECTB U IIOTOKAa SHEPIUM B 3KOCHUCTEMAX, AHTPONOTE€HHBIX W3MEHEHHU B
DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIHIECTB M OHWOT€OXMMHYECKHX
[IUKIIOB B Onocdepe

YMeHMe MpPHUMEHATh NOJTy4YEeHHbIe 3HaHUS A OOBSICHEHUS OHOIOTHYECKUX
NPOIIECCOB U SIBIECHUH, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM
JKU3HH B 1eNsAX oOecrnedeHus: Oe30IacHOCTU CBOETO 37I0POBbSI M 3JI0POBBS
OKpYXKaroIluX JIFo/iel, COOMI0IEHNs HOPM TPaMOTHOTO MOBEJICHHSI B OKPYKAOLIEH
MPUPOAHON Cpefe; MOHUMaHWE HEOOXOTUMOCTH HCIIONB30BAHUS JOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH JUIsl pallMOHAJIBHOTO PUPOJIOIOIb30BAHUS

YMeHMe pemiaTh 3JIeMEHTapHble OHOJIOrMYEeCKHe 3ajjadM, COCTaBIIATH CXEMBI
MepeHoca BEeIIeCTB M SHEPTUuu B AKocucTeMax (e MUTAHUS)

'YMeHUe BBIMONHITH Ta00paTOPHBIC U MTPAKTHYECKHE pabOThI, COONIONATH MPaBUIIA|
pu padoTe ¢ yueOHBIM U 1a00paTOpPHBIM 000PYIOBAHHEM

YMeHMe  KPUTHYECKH OLEHMBAaTh M  HHTEPHPETHPOBATh  HH(OpMamuio
OMOJOrMYECKOTO CONEPXKaHHS, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE 3HAaHUSA U3
pa3nuyHblX  ucroyHukoB  (CMU,  HayyHO-TOMYNApHBIE — MaTepHalbl);
paccMarpuBaTh  IIOOAJIbHBIE  SKOJIOTMYECKHE IPOOIEMBI  COBPEMEHHOCTH,
(bopMHpOBaTh 110 OTHOIIEHHUIO K HUM COOCTBEHHYIO O3HIIUIO
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YMeHue coznaBarh cCOOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias]
OuosornYecKyl0 MHGOPMALMI0 W3 HECKOJbKUX  HMCTOYHHMKOB, TI'PaMOTHO
MCIIOJIb30BaTh MOHSITUIHBIN anmnapar OHOJI0THH




IIpoBepsiembie 31eMeHTHI conep:kanus (11 kiacc)

Kon

IIpoBepsieMblil SIEMEHT COJIEPKAHUS

DBOJIOLIMOHHAA OUOJIOTUS

1.1

DBOJIIOIMOHHAS TEOPUs M €€ MECTO B OMOJIOTHH.

CBugerenscTBa  HBOMIOUMU.  [[aJ€OHTONOTHYECKHE:  MOCIIEA0BATEIbHOCTD
MOSIBJICHUST BHJIOB B ITaJCOHTOJIOTUYCCKON JIETONUCH, TEPEXOAHBIC (OPMEI.
broreorpaduyeckue: cxoncTBo u paziuuune ¢ayH u (HrIop MaTepruKoB U OCTPOBOB.
OMOPHOJIOTHYECKUE: CXOICTBA MW  pa3ivuusi SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEILHO-AaHATOMUYECKUE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYIMMEHTapHbIC OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
OpPraHu3MOB

1.2

OpomoninonHas teopus Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA.
JIBIOKYIIME CUIIBI 3BOJIIOLIMH BUI0B 10 JlapBUHY (M30BITOYHOE PA3MHOKEHHE MIPH
OIPaHMYEHHOCTH PECYpPCOB, HEONpEeAENEHHas H3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopuss sBomonuu (CTD) u  ocHOBHBIE €€ TOJNOXKEHUS.
MukposBomonus. [lonynsnus kak eIMHULA BU1a U 3BOJIOLIH
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JBmwxymue cwibl ((pakTopbl) SBONIOIMKM BHIOB B Mpupone. MyTarHOHHBIH
nporecc U KOMOWHATHBHAsT W3MEHUMBOCTH. llOMynslMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIH 0TOOp - HANpaBISIOIMA (akTop
sBostOIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucriocoOIeHHOCTh  OpPraHM3MOB  KaK  pe3ylnbrar 3Bomonuu. [Ipumepst
NPUCIIOCOOJICHUH y OpraHu3MoB. ApomMopdo3bpl W uAHOananTanuud. Bug wu
BunooOpasoBanue. Kpurepunm Buma. OcHOBHBIE (GOpPMBI BHUI000pa30BaHUS:
reorpauuecKoe, IKOJIOTHUECKOE

1.5

MaxkposBomorusi.  Dopmbel  dBomronMu:  QuiIeTHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHas1, napasuienabHas. HeobparuMocTs 3BOIIOIIMN

Bo3HukHOBEHHE U Pa3BUTHC JKU3HU HA 3emite

2.1

J/loHaydHbIE TIpEACTABIECHUS O 3apOKACHUM KWU3HM. HaydHble runoress|
BO3HUKHOBEHUS >KU3HU Ha 3emue: abuoreHe3 M MNaHcIepMus. XHUMHYecKas
ABOJIIOLUSA. ODKCIEPUMEHTAIbHOE MOATBEPKICHHE XUMHUYECKOM HBOJIIOLNU.
HavaneHble sTamel Ouosnoruuyeckoil spomonuu. ['mnoreza PHK-mupa. Ilepsbie
KJIETKU 1 UX 9BOJIIOIUS. POPMUPOBAHNE OCHOBHBIX I'PYII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3HM Ha 3emuie 1o 3paMm U nepuomam. Karapxeill. Apxeiickas u
nporepo3oiickas dpbl. [lanmeos3oiickas »spa u €€ mepuombl: KEeMOPHUHCKHIA,
OpAOBUKCKUH, CUIYPUHCKWM, JEBOHCKUH, KaMEHHOYIOJbHBIN, IIEPMCKUMU.
Me3o030licKast 3pa U €€ mepuobl: TPHUACOBBIN, IOPCKUA, MenoBoi. KaliHo30iCcKast
Ppa MU €€ TEepuoabl: MAJEOTCHOBBIM, HEOI€HOBBIM, AHTPOIIOTEHOBBIN.
XapakTepucTUKa KJIUMara M TeOoJOTHYECKUX mporeccoB. (OCHOBHBIE H3Tambl
OBOJIIOLIUN PACTUTEILHOTO U KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHd u
JKUBOTHBIX. [10sIBJIEHHE, paclIBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB

2.3

CucremMa OpraHMYecKOro MHpa Kak OTpaxkeHHe dBomonuH. OCHOBHBIE
CHUCTEMAaTU4EeCKHE TPYIITBI OPraHU3MOB

2.4

OBOMIONMS YeNoBeKa. AHTPONOJOTUS Kak Hayka. Pa3BUThe INpencTaBiIeHHH O
MPOUCXOXKIACHUM 4YesloBeKa. MeToapl H3ydeHHsl aHTpororeHesa. CxoacTtBa u
pa3iauuns 4YeloBeKa U JKMBOTHBIX. CHCTEMATHYECKOE ITOJIOKEHUE YEJIOBEKA.
JIBuxkymiue cuibl (pakTopsl) aHTpororenesa. HacneacTBeHHas U3MEHYMBOCTh U
€CTeCTBEHHBIH OTOOp. OOIIECTBEHHBIH 00pa3 JKW3HU, W3TOTOBIEHUE OPYIHA
TPy, MBIIIJIEHUE, PEUb

2.5

OCHOBHBIE CTaJMM W BETBU JBOJIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
ymenbiii, YenoBek mpsMoxonsumuid, YenoBek HeaHaepTranbCckui, Yenosek
pa3yMHbIi. HaXoAku HCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHUSs, 001acThb

pacpoCTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAHS




2.6

Yenoseueckue packl. OCHOBHBIC OOJNBIINME pachl: €BpOMEOHaHas (eBpasuiickas),
HErpO-aBCTPaATION THAS (3xBaTopuagbHas), MOHTOJIOHUTHAS (a3uarcko-
amepuKaHckas). UepTsl MPUCTIOCOOIIEHHOCTH MPECTaBUTENCH YEI0BEUECKUX pac
K YCJIOBHUSIM CylllecTBOBaHMA. EMMHCTBO uenoBeyeckux pac. Kpuruka pacuzma

OpranusMbl U OKpYKarollas cpeaa

3.1

JKoNorusl Kak Hayka. 3aladd M pas3[elbl JKOJOTHH. MeTOIBl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIOTHUECKOe MUPOBO33peHHe. Cpenbl 0OMTaHUs OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3IyIIHAs!, TOYBEHHAs], BHYTPHOPTraHU3MEHHAs

3.2

Okonornueckue  ¢akropsl.  Knaccupukamuss — sKonorndeckux — (pakropos:
abuoTnueckne, OWOTHYECKHE W aHTPONOTeHHBIE. JleliCTBHE HKOIOTHYECKHX
(haKkTOPOB HA OPraHU3MBI

3.3

AbnoTnyeckne (HaKTOphl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEpHOIU3M.
[lpucnocoOneHuss OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKHX  (aKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue QaxkTopsl. Buabl OMOTHUECKMX B3aUMOJEHCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, [1Apa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMeHcalu3M, HelTpanu3M. 3HaueHue  OHOTHYECKHX
B3aMMOACUCTBUMN JUIsl CYLLIECTBOBAHMS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOMMYJISIOHUU. OcHOBHEBIE IIOKa3aTrcjin
MMOMyJIsIOWH: YUCICHHOCTb, INNIOTHOCTb, POXIACMOCTb, CMCECPTHOCTL, IIPUPOCT,
MUI'palusd. I[I/IHaMI/IKa YHUCJICHHOCTHU MOIYIISIITUN U eé peryinsanusa

COO6HI€CTBa 1 3KOJIOTUYCCKHUE CUCTCMBI

CooOmiectBO opraHuzMoB - OuoneHo3. CTpyKTypsl OHOLieHO3a: BHJOBas,
MPOCTpPaHCTBeHHAsA, Tpoduueckass (muimieBasi). Buabl-nomuHanTel. CBs3H B
OHOLIEHO3€E

4.2

JKoJOrHUecKue CcucTeMbl (3KocucteMel). Ilonstme 00 oSKocucremMe W
OuoreoreHo3e. @OYHKIHMOHAIbHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, PeIylleHThl. KpyroBopoT BEmIeCcTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muIEBbIE) YPOBHU OKOocHCcTeMbl. I[luiieBble 1Lenu u ceTwu.
OCHOBHBIE TOKa3aTeIM SKOCHUCTEMBI: OMoMacca, MPOAYKIHS. IJKOJIOTHUYECKUE
MUPAMUJIBI:  TPOAYKIIMH, YHUCIEHHOCTH, Ouomaccel. CBOWCTBA JKOCHUCTEM:
YCTONYHMBOCTB, CAaMOpETYIIsus, pa3BuTre. CyKiieccus

4.3

[TpupomHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHUCTEMa XBOWHOTO WU
MIMPOKOJIMCTBEHHOTO JiEca.

AHTPOIIOT€HHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBI.
buonornueckoe W XO3SWCTBEHHOE 3HAUYEHHE arpO’KOCHUCTEM U YpOOIKOCHCTEM.
buopasHooOpazue kak ¢akrtop ycroilumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emMIie

4.4

Yuenne B.U. Bepnaackoro o Ouocdepe. I'panHunpl, coctaB u CTpyKTypa
o6uochepnl. XKupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Onochepbl Kak
7100aMbHONM 3KOCHCTEMBI. J[MHaMHMueckoe paBHOBecHe M oOparHas CBS3b B
o6uocdepe. KpyroBopoTbl BemecTB M OUOTC€OXMMHUYECKHUE IIUKIIBI DJIEMEHTOB
(yrnepona, a3ota). 30HaIbHOCTh Onocdepbl. OCHOBHbIE OMOMBI CYIIH

4.5

YenoseuecTBo B Orocdepe 3emin. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe.
[mo6anbHBIE YKOJOTHYECKUE MTPOOTIEMEI.
OcHOBa  palNMOHAJIBHOTO  YIPAaBICHHUS NPHUPOAHBIMH pecypcaMd H WX

HCII0JIb30BAaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa IMPUpOAbI

IIposepsiembie Ha EI'D no 0uosornu TpeGoBaHus K pe3yJibTaTaM 0CBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMBbI CpeAHero oomero 00pa3oBanus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPaMMBI CPETHETO 001IeT0 00pa30BaHMs
TpeOoBaHUS
1 ChopMUPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX

HayK, B (DOPMUpPOBAHMM COBPEMEHHON €CTECTBEHHOHAyYHOM KapTUHBI MHpa, B
NO3HAHUU 3AaKOHOB MPHUPOAbl M PpEIIEHUH KHU3HEHHO BaXKHBIX COLIMAIBHO-




ATUYECKHUX, YKOHOMHUYECKHX, YKOJIOTHUYECKHUX MPOOJIEM YeIIOBEUECTBa, a TAKXKE B
PELICHHH BOIMPOCOB PAIlMOHAIBLHOTO TPHPOJOIONB30BaHUs, B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJE POCCUICKUX
1 3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOIOTUHI

Brnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAX HAy4YHOIO IIO3HAHUS,
MCIIOJIb3YEMbIX B OMOJIOTUYECKUX UCCIIEIOBAHUIX JKUBBIX OOBEKTOB U SKOCHUCTEM
(omucanue, M3MEpeHUE, MPOBEIACHHE HAONIONEHWH), CrocoO0aMH BBISBICHUS U
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUI B IPUPOJIE.

'YMeHue BbIIBUraTh TUIIOTE3bl, IPOBEPSITh UX SKCIEPUMEHTAIbHBIMU CPEICTBAMU,
dbopmynupys Leidb HUCCIEAOBaHUSA, aHAIM3UPOBATh IOIYYCHHBIE DPE3YJIbTaThl U
JI€J1aTh BBIBOJIBI.

BrisiBlieHHE 3aBUCHMOCTH MEXAY HCCIEAYEeMbIMU BEIMYUHAMHU, OObSICHEHHE
MOJYYEHHBIX PE3YIbTaTOB W (OPMYIHPOBAHUE BBIBOJOB C HCIIOIb30BAHUEM
Hay4YHbIX TOHATHI, TEOPUI 1 3aKOHOB

YMeHue BIaJeTh CUCTEMOM OMOJOrMYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraolye OMOJIOrMuecKre TEPMUHBI U MOHATHUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, MOMYISALHUsA, DOKOCHCTeMa, OuoleHo3, Ouocdepa;
MeTabonu3M, TOMEOCTa3, KIETOYHBIM  HMMMYHHUTET, OuocuHTe3 Oenka,
OMOMOIUMEPHI,  JUCKPETHOCTh,  CAMOPETY/SILIUSI,  CaMOBOCIPOU3BEICHHE,
HACJIEZICTBEHHOCTh, HI3MEHYMBOCTh, JHEPI03aBUCUMOCTbh, POCT U Pa3BUTHE);
Oouonornueckue Tteopuu: kietouyHas teopuss T. IlIBanna, M. Illneiinena, P.
BupxoBa; kjioHaJlIbHO-cenekTuBHOro ummynurera 1. Dpmux, M.M. Meunukona,
XpPOMOCOMHAsi TEOpHsl HacleACTBEH-HOCTH T. MopraHa, 3aKOH 3apOAbIILIEBOTO
cxoncta K. boapa, sBomtonimonnas teopust Y. JlapBuHa, CHHTETUYECKasT TEOpUs
HBOJIIOIMH, Teopusi aHTpororeHe3a Y. Jlapsuna; Teopus Oumoreomeno3a B.H.
CyxkauéBa; yuenue H.M. BaBuioBa o meHTpax MHOTOOOpPa3Us U MPOUCXOKIACHUS
KyJIbTYypHBIX pactenuit, ydenue A.H. CeBepuoBa 0 MyTsAX MU HampaBICHUIX
sBomtonny, yuenue B.W. Bepnanckoro - o 6uocdepe); 3akoHbl (e1nHOOOpa3us
[MOTOMKOB II€pPBOTO IIOKOJICHUS, PpACIICIUICHUS MPU3HAKOB, HE3aBUCHUMOIO
HacJe10BaHUs TpU3HAKoB [. MeHnzens; CuenaeHHOro Hacie10BaHus IPU3HAKOB U
HapylIeHus CuUeluieHuss reHoB 1. MopraHa; TrOMOJIOTHYECKUX pSAJIOB B
HaclieAcTBeHHON n3meHunBocty H.M. BaBuiiosa; renetuueckoro pasHosecus JIx.
Xapaun u B. BaiinOepra; 3apoasiieBoro cxoactBa K. bapa; Ouorenerndeckwii
3akoH J. 'ekkens, @. Mromiepa);

PUHIUIIBI (AUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npasuia (MuHEMYMa FO. JInbuxa, sKoIorndeckoi mupaMuIbl Yuces, OHOMacchl U
PHEPIuHn);

runotessl (koanepsarHoil A.M. Onapuna, nepsuyHoro OynboHa JIx. XosnjeiiHa,
mukpochep C. @okca, pudbozuma T. Yek)

YMeHue peuiarb IMOUCKOBBIC OMOJIOTHYECKUE 3ala4r; BbIABIIITH MPUYIUHHO-
CJICACTBCHHBIC CBA3HM MCKAY MHCCICAYECMBIMU OMOJOTMYSCKUMU O6’I)GKTaMI/I,
[nponcccaMn M ABJICHUAMH; [J€JIaTb BbIBOAbBI W IIPOTHO3bBI HAa OCHOBAaHUU
[MOJIYYCHHBIX PE3YJIbTATOB, COCTABJIATH T'CHOTHUIIMYCCKUC CXEMbI CKPCIIMBAHUA
JJId PA3HBIX THUIIOB HACJICAOBAHUA IMMPU3HAKOB Y OPraHU3MOB, COCTABJISITH CXCMBI
MEPCHOCA BEIICCTB U DOHEPIMU B OKOCUCTEMAX (I_[el'II/I IUTaHUsA, MAIICBLIC CCTI/I)

YMeHue YCTAaHABJIMBATb B3aUMOCBA3U MCKIAY CTPOCHHEM H (I)YHKI_II/I}IMI/IZ
OpraHoOna0B, KIICTOK pPa3HBIX TKaHefI, opranaMmM W CHCTEMaMH OpPraHOB Y|
paCTCHI/II\/'I, JKUBOTHBIX H YCJIOBCKA, MCKAY JOTallaMH oOmeHa BCIICCTB, OTallaMu
KJICTOYHOI'O OUKJIa u KHNU3HCHHBIX IIUKJIOB OpTraHHu3MOB; oTalraMu
3M6pI/IOHaJ'IBHOTO pa3BUTHUA; TCHOTHUIIOM U (I)GHOTI/IHOM, (I)CHOTI/IHOM )51 (I)aKTOpaMI/I
CpCablL O6I/ITaHI/I$I; nmponeccaMu 3BOJTIONHMH; ABVXXYIIUMHU CUJIAMH aHTPOIIOICHE3A,
KOMITOHCHTAMH PA3JIMYHBIX S3KOCUCTEM U HpI/ICHOCOGHCHI/IHMI/I K HUM OpPraHu3mMoB

‘YMeHme BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKN!

CTPOGHHS BHMPYCOB, KIETOK TIPOKAPHOT M DYKApUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOr€0EHO30B, SKOCUCTEM U Onochepsl;
CTPOCHHUS OpPraHOB U CHUCTEM OpIraHOB pacTEHUM, KHMBOTHBIX, YEJIOBEKa;
[POLIECCOB  KM3HEACATCIBHOCTH, NPOTEKAIONINX B OPraHM3Max pacTeHHH,




KUBOTHBIX UM  YEJIOBEKa; OHOJOTMYECKMX TMPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), HHPOPMAITUHU U TIPEBPAIICHUS SHEPTHH, OPO’KEHHUS, aBTOTPO(HHOTO
U TreTepoTpoHOro TUIMOB MNHUTAHUSA, (OTOCHMHTE3a W XEMOCHUHTE3a, MHUTO3a,
Meiio3a, rameTroreHe3a, SMOpPHOTeHE3a, TOCTAMOPHOHAILHOTO  Pa3BHTHS,
pa3MHOXKEHMS,  MHAMBUAYAJBHOTO  pa3BUTUs  OpraHu3ma  (OHTOIEHe3a),
B3aMMOJICHCTBUSI TE€HOB, TETEPO3MCa; JIEHCTBHH HCKYCCTBEHHOTO OTOODA,
CTaOMJIM3HUPYIOIIETO, JABIJKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOTO O0TO0pa;
QIIONIATPUYECKOTO M CHMIIATPUYECKOTO BHI000pPA30BaHUS; BIHMSHUS JBHKYIIHX
CHJI 3BOJIFOLIMU HA TeHO(OH] MOMYJISIHU; MPUCTIOCOOICHHOCTH OPTaHU3MOB K
cpezie oOuTaHMsI, YepeIOBaHMsI HAIIPABJICHUN DBOJIOIMU; KPYTrOBOPOTA BEIIECTB U
[IOTOKA YHEPTUHU B SKOCHCTEMAX

7 ChOpMHPOBAaHHOCTh YMEHHS BBIJCIATh CYIICCTBCHHBIC IPH3HAKH BHPYCOB,
KJIETOK MTPOKAPHOT U 3YKAPHOT; OJJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPIaHM3MOB,
BUJIOB, OMOTCOIICHO30B U IKOCHCTEM; OCOOCHHOCTH IIPOLIECCOB OOMEHa BEIIECTB
W [PEBpallCHUs DSHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO U
9HEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIUIONOTBOPCHUS,
Pa3BHUTHUS M PA3MHOXKCHUSI, MHIUBHUIyAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
0opbOBI 32  CYIIECTBOBaHHE, €CTECTBEHHOr0 OTOOpa, BHI000pPA30BaHUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHWs, BIUSHUS KOMIIOHCHTOB
9KOCHCTEM, AHTPOIOTCHHBIX H3MEHEHHH B OJKOCHCTEMaX CBOCH MECTHOCTH,
KPYTOBOPOTA BEUIECTB U PEBPAICHHUS YHEPTHU B Ouocdepe

8 YMEeHHME  HCIOJb30BaTh  COOTBETCTBYIOIIHME  apryMEHThl, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JJOKA3aTelIbCTBA POJACTBA OPTaHU3MOB pPa3HBIX
CHUCTEMaTU4YeCKUX TIpYII; B3aUMOCBS3M OPraHU3MOB U Cpelbl OOWUTaHUS,
€IMHCTBA 4YEJIOBEYECKUX pac; HEOOXOAMMOCTH 370pPOBOrO 00pa3a KU3HHU,
COXpaHEeHHUs1 pa3HOO0Opa3usi BUJOB M HKOCUCTEM KaK YCJIOBMS COCYILECTBOBAHUS
[IPUPOABI U YEJIOBEYECTBA

9 YMeHHEe KPUTHUYECKH OICHMBaTh HHGOPMAIMIO OHOJOTHYECKOTO COACPIKAHUS,
HHTCPIIPETUPOBATH ITUYCCKUC ACIICKThI COBPCMCHHBIX I/ICCJ'ICILOBaHI/Iﬁ B
OWOJIOTHH,  MEIWIMHE,  OMOTEXHOJOIWH,  pacCMaTpuBaTth  [I0OAJIbHbIC
DKOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HIIHIO

Ilepedennb 2j1eMeHTOB coep:kaHus, nposepsieMbix Ha EI'J mo 0nonornn

Kon ITpoBepsieMblii SIIEMEHT CONEP KAHUS
1 buonorus kak Hayka. J)KuBble CHCTEMBI U UX U3yYEHHE
11 CoBpemeHHass Ouojorus - KOMIUIEKCHas Hayka. buonoruyeckue Hayku H

n3ydaemMble UMM TpoOiemMbl. DyHAaMEHTaJIbHbIC, TMPUKIATHBIE W TOUCKOBBIC
Hay4YHbIE UCCIIEIOBAHUS B OMOIOTHH.
3HaueHue Owuonorud B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
kapTuHbl Mupa. [Ipodeccuu, cBs3aHHbie ¢ Ouonorueil. 3Ha4eHHE OHWOJOTHH B
MPAKTUYECKON  JIEATeTbHOCTH YeJIOBEKa: MEIWIIMHE, CEJIIbCKOM  XO3SIHCTBE,
MIPOMBIIIUIEHHOCTH, OXpaHe IPUPOJIbI

1.2 JKuBble cucTembl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBa KUBBIX CHCTEM:
€AVMHCTBO XUMHYECKOIO COCTaBa, IUCKPETHOCTb M LEIOCTHOCTb, CIIOXKHOCTb H
YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE. YPOBHHU
OpraHW3alliM  XUBBIX  CHUCTEM:  MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIH, MOMYISAIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOT€01IeHOTHYECKHIA),
ouochepnsiii. Ilpomeccrl, mnpoucxoasmue B KUBbIX cucTeMax. (OCHOBHbIE
pU3HAKK KHUBOT0. JKU3Hb Kak opMa CylecTBOBaHUSI MaTepPUU

13 Metonbl  Onosnormueckoil Hayku. HaOmioneHue, u3MepeHHe, SKCIIEPUMEHT,
cucTeMaru3anus, MmeraaHanus. [TonsTre o 3aBUCMMON U HE3aBUCHMOI IEPEMEHHOM.
[[manupoBanue »skcnepumenTta. I[loctaHoBka W mpoBepka rumore3. Hynesas
runore3a. [lonarue BBIOOPKHM M e€ M0CTOBEpHOCTh. Pa3zbpoc B OMOIOTrHYECKHX




naHHbIX. OLleHKa 10CTOBEPHOCTH NOJYUYEHHBIX pe3ynbTarToB. IIpUuunHbl HCKakeHUs
pE3ynbTaToB YKCIEepUMEHTa. [IoHATHE CTaTHCTUYECKOTO TECTa

KneTka kak OMonoruueckas CHCTeMa

2.1

Knerka - CTpyKTypHO-()YHKLIMOHANbHAs €QUHULA >KUBOro. Mcropus OTKphITHSA
kinetku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopust (T. IlBann, M.
[netinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOYHOM TEOPHH.
MeToapl MOJIEKYJISIPHOM M KJIETOYHOW OMONOTHH: MHUKPOCKOMHUA, Xpomarorpadus,
911eKTpodope3, METOJL MEUEHBIX aTOMOB, U depeHnanbHoe HeHTpUdyrupoBaHue,
KYJbTUBUPOBAaHUE KIIETOK

2.2

XUMUYECKUI COCTAB KJIETKH. Makpo-, MUKPO- U YJIBTPAMHUKpPOIEMeHThl. Bona u eé
pOJb KAaK pacTBOPUTENS, peareHTa, ydacTHE B CTPYKTYPUPOBaHHM KJIETKH,
TEIUIOpEerysiMU. MuHepasbHble BellecTBa KIETKU, UX Ouosioruyeckas ponb. Posb
KaTMOHOB ¥ aHHMOHOB B KJIETKE.

buonornueckue monumepsl. beakn. AMUHOKHUCIOTHBIM cOCTaB OeKOB. CTPYKTYPBI
OenkoBoi Mosekynbl. [lepBuunas cTpykTypa Oenka, menTHIHas CBsA3b. BTopuuHasi,
TpeTU4Has, 4YeTBepTUYHas CTPYKTypbl. JleHarypanus. CBoiicTBa  OeNKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIINN OSITKOB.

VYreBoabl. MoHoOcaxapuabl, AHWcaxapuibl, OJUIOCaxapuabl W IOJUCAXAPUIBIL.
OOmmii 1IaH CcTpoeHHs W (U3UKO-XMMHUYECKHE CBOWCTBA  YITIEBOJOB.
bronornueckre GyHKIUH YIIIEBOAOB.

Jlummapl.  T'mapodunbHO-rHapodoOHBIe  cBoiicTBa. Kiaccupukamus JUMUAOB.
Tpurmuuepunpl, ¢ocdonunuapl, BOCKH, cTepouibl. buomornueckue QyHKIMH
mumaoB. OOmme cBOMCTBa OMOIOTHYECKUX MEMOpaH - TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, ITOJYIIPOHUIIAEMOCTD.

Hyxneunosbie kucnorel. JHK wu PHK. CrpoeHne HyKJIEHHOBBIX KHUCIOT.
Hyxneoruasl. Ilpunnun komruiemeHntapHoctu. IIpaBmiio Yapradga. Crpykrypa
JIHK - nBoiinas cnmpanb. MecroHaxoxaenue u ouonormueckune (ynkmuu JTHK.
Bunsl PHK. ®ynkuuu PHK B knetke.

Crpoenue wmosekyinbsl AT®. Makposprudyeckue cBsizu B MoJiekyae ATO.
buonornueckue pynkiuu AT®. BoccraHOBICHHbIE NEPEHOCUUKH, X (YHKIMU B
kietke. Cexsenuponanue JTHK.

CrpykTypHass Ouonorus: OuOXMMHUYECKHEe M OHOPHU3UYECKHE HCCIICAOBAHMS
COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

2.3

Tunbl  KIETOK:  JyKapuoTHyeckas M mpokapuorudeckas.  CTpyKkTypHO-
(GyHKIMOHaIbHBIE O0Opa3oBaHUs KieTKU. CTpoeHue NpOKapHUOTHUYECKOM KIIETKH.
Knerounast crenka Gaktepuil u apxeil. OCOOEHHOCTH CTpOEHHs TeTepoTpodHOMN U
aBTOTPO(HOI MPOKAPUOTUYECKUX KIETOK. MecTo 1 posib MpOoKapuoT B OMOIIEHO3aX.
CrtpoeHre M (QYHKIMOHUPOBAHHWE SYKapHOTHUYECKOM KieTku. Ilmazmaruueckas
MeMmOpaHa (rasmanemma). CTpykTypa IJla3MaThyeckoil memOpanbl. TpaHcmopT
BEIIIECTB Uepe3 MIa3MaTUYECKyt0 MeMOpaHy: macCUBHBIN (Tuddy3us, odneryéHHas
mupQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIM aKTUBHBIM TpaHCIIOPT).
[Tonynponunaemocts MeMOpanbl. Pabota HaTpuii-kaineBoro Hacoca. DHIOLMTO3:
MUHOIUTO3, (aronuro3. Jk3omuTo3. Kiierounas crenka. CtpykTypa W (QyHKIUH
KJICTOYHOU CTEHKH PACTCHH, TpHOOB.

[{utommazma. Iluto3onb. [utockenet. [IBwkeHue 1muToruiazMbl. OpraHouabl
kieTkd. OnHOMeMOpaHHbIe OPTaHOUbI KIETKU: 3HoIUIa3MaTnyeckas cetsb (JI1C),
anmapar l[onbmku, JU30COMBI, UX cTpoeHHe u (QyHkuuu. B3aumocss3b
OHOMEMOpPAHHBIX OPraHoMJIOB KJeTkH. CTpoeHHe TpaHylIIpHOTO PETUKYIyMa.
Cunte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpadH. [magkwmii
(arpanynsapHbBIN) SHAOMIa3MaTHUecKuil  peTukyiayM. CekperopHas —(yHKIMA
anmapara ['onbmxu. TpaHcmopT BelecTB B KJI€TKe. Bakyonn paCTUTENbHBIX KIIETOK.
Kunerounsiit cok. Typrop.

[loryaBTOHOMHBIE OPraHOMbl KJIETKH: MHUTOXOHApPHUH, IutacTuabl. CTpoeHue u
(YHKIMU MUTOXOHApHA U 11acTua. [lepBuYHbIE, BTOPHYHBIE U CIIOKHBIE TUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JIEHKOIIACTHI
BBICILINX PACTEHUM.

HememOpannbie opraHouasl kieTkn CrtpoeHne W (QyHKIMM HeMeMOpaHHBIX




OpraHouJ0B KJIETKU. Pubocombpl. MukpopunamMeHTsl. MBIIIEUHbIE KIIETKH.
Mukpotpyoouku. Kierounsrii mentp. CTpoeHHE H JIBWKEHHUE KIYTHKOB H
pecHu4eK. MUKpOTPYyOOUKH IIUTOIUIa3MBL. LIeHTpros.

Anpo. O6Gonouka siipa, XpOMaTuH, KapuoOIUIa3Ma, SAPBINIKH, HUX CTPOCHUE U
¢bynkuuu. SnepHblii  OenKkoBbId  MaTpukc. IIpocTpaHCTBEHHOE pacCHONIOKEHHE
xpomMocoM B uHTepdazHoMm sjpe. benku xpomaruna - rUcTOHBL. KieTounbie
BKJItOUeHUs. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3yKapuoT (pacTUTENBbHOM,
YKUBOTHOM, TPUOHON)

2.4

ACCUMWIISIIMA ¥ JUCCUMWJISIIMS - JIB€ CTOPOHBI Merabonm3ma. Tumsl oOMeHa
BEILIECTB: ABTOTPO(HBI M TreTepoTpodHbIi. YuyacTHe Kuciopora B OOMEHHBIX
rpoueccax. OJHeprernyeckoe oOeclieueHue KIeTKu: npeBpamieHue ATD B
oOMeHHbIX mporeccax. @OepMEeHTaTUBHBIA XapakTep peakUuuil KJIETOYHOIOo
Metabonm3ma. DepMeHTBl, WX CTPOSHUE, CBOWCTBA M MEXaHU3M JCHCTBUS.
KodepmenTsl. OTinmuns GepMEHTOB OT HEOPraHMYECKUX Karanu3aTtopoB. bemku-
aKTHBATOPHl W OEIKU-MHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (hEepMEHTATHBHBIX
peaKiuii OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpraHUYEeCKHX BewlecTB B KieTke. PorocuHre3. Ponb
XJloporjactoB B mpouecce (orocuHre3a. CBeroBass U TeMHOBas  (a3bl.
[IponykTuBHOCTh (poTOCHHTE3a. BrmsiHMe pasnuuHbBIX (AKTOPOB HA CKOPOCTH
¢orocunTe3a. 3HauyeHne GOTOCUHTE3A.

XemocuHTe3. Pa3sHooOpa3zne OpraHu3MOB-XEMOCUHTETHKOB: HUTPU(DULUPYIOLINE
OakTepuu, >Kele300aKTepuu, cepoOaKTepHH, BOAOPOJAHBbIE OakTepuu. 3HaueHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opoxenus. I[lpoaykTsl OpokeHuss M UX
WCIIOJIb30BAaHNE YENIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHWU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OyIUTEHN OONe3HEH.

AdpOOHBIC OpraHW3Mbl. JTambl JHEPreTHYecKoro ooOmeHa. IloAroToBUTENBHBIHM
STan. [ IMKoIu3 - 6eCKUCIOPOAHOE PaCIEINICHUE TTFOKO3bI.

buosiornueckoe OKHUCIEHHWE, WM KJIETOYHOE JblxaHue. Poiab MHUTOXOHIpUK B
nporeccax Ouonoruyeckoro okuciaeHus. Lluxindyeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. [IpeumymiecTBa a’poOHOr0 MyTH OOMEHAa BEIIECTB TMEpeN
aHa’pOoOHBIM. D(P(HEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

2.5

Peakuun wmarpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOrO CHHTe3a. Peanumzaius HacieICTBEeHHOM nH(popmanuu. [eHeTndeckuii
KOX, ero cBoucrBa. Tpanckpunumss - wmarpuunbiii cuHTe3 PHK. IIpmHuummner
TPAHCKPUILIMKA: KOMIUIEMEHTAPHOCTb, AHTUIAPAJIIEIBHOCTb, ACHMMETPUYHOCTD.
Tpancnsauusa u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OGuocunrese Oenka.
VYenoBus OuocuHTe3a Oenka. KoaupoBanume amuHokucioT. Poiab pubocom B
OuocuHTe3e Oenka.

Opranuzanys reHoma y NpoKapuoT M JyKapuoT. Perynsius akTUBHOCTH I'€HOB Y|
npokapuoT. ['mnore3a omepona (. XKakob, XK. Mano). Perymsauusi oOMeHHBIX
[IPOLIECCOB B KieTKe. KiieTouHbIi roMeocTas.

Bupychl - HekeTouHble POPMBI )KM3HU U 00IUraTHble napa3utbl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHpie 3a0oneBaHusi 4enoBeKa, XHBOTHbIX, pactenmid. CIINJ], COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE MPOOIIEMbI

2.6

Kierounsrit 1k, ero nepuoasl u perynsanus. Uarepdaza u muto3. OcobeHHOCTH
MPOIIECCOB, NpOTeKalolmmMx B HHTepdasze. I[loAroToBKa KIETKH K JICJIEHUIO.
[IpecunreTnyeckuii (MOCTMUTOTUYECKUI), CHHTETUUYECKUI U MOCTCUHTETUYECKUN
(MpeMUTOTUYECKHIA) TEPHOIbI HUHTEP(DA3bI.

Marpuunsii  cunte3 JHK - permmukanms. Ilpunnuner perumkanuum  IHK:
KOMIUIEMEHTApPHOCTb,  ITOJIYKOHCEPBATUBHBIM  CHHTE3,  aHTUIAPAIIEIbHOCTD.
MexanusMm perunkanuu JIHK. Xpomocombl. Ctpoenune xpomocom. Termomepsl u

TenoMepasa. XpPOMOCOMHBIM HAa0Op KIETKHM - KapHOTHIL. JIUrmmougHbli
rariou el HaOopbl  XpomocoM. [omonoruunele xpomocombl.  [lomoBbie
XPOMOCOMBI.

Jlenenue knetku - MuTo3. CTaguyu MUTO3a U TPOUCXOSIINE B HUX MPOIIECCHI. TUTIBI




MuTo3a. Kaprokunes u MUTOKMHE3. buonornueckoe 3HaueHre MUTo3a. Perynsiuus
MUTOTUYECKOTO IMKJIa KieTkH. [Iporpammupyemasi kierouHas THOeNb - amomnTo3.
DyHKIMOHATIbHAsI TCHOMHUKA

OpranusM Kak OuoJoruyeckas cucreMa

3.1

OnHOKIJIETOYHBIE, KOJOHHAIbHBIE, MHOTOKJIETOYHbIE OPraHU3Mbl U MHOTOTKaHEBbIC
OpraHU3MBbI.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKIIIoUasi BEreTaTUBHOE) U MOJIOBOE.
Bunel Oecrionoro pa3MHOXKEHHS: TOYKOBAaHUE, CHOPYISIUs, (dparMeHTalus,
KJIOHUPOBaHHE.

[TonoBoe pa3muHoxkeHue. [lonoBeie kneTku, win ramersl. Meito3. Ctaaun Menosa.
[ToBenenue xpomocom B Meno3e. KpoccuHrosep. buosornueckuii cmMpicit Meo3a U
[I0JIOBOTO Tpolecca. Meio3 UM ero MecTo B KM3HEHHOM LIHKIIE OpraHU3MOB.
[Ipen3aponeiieBoe paszButue. l'ameroreHes y KUBOTHBIX. [losoBBIE Kene3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieTok. Criepmarorenes u oorexnes. CtpoeHue
MOJIOBBIX KJIeTOK. OIUIONOTBOpEHHE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX.
CriocoOsl OILJIOJIOTBOPEHUS: Hapy)KHOE, BHYTpEHHEE. [TapreHorenes.
WuauBuayanbHoe pa3BUTHE oOpraHu3sMoB (oHToreHes). Cragum >MOpuoOreHesa
YKUBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Tunsl apobnenus. OcobeHHOCTH
JpOOJIEHUST MJIEKONUTAIOUINX. 3apOAbIIIeBble JUCTKU (racTpyiauus). 3akiaaka
OpPraHOB M TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMmHOe BiMsHHME dacTel
pa3BUBAIOIIETOCS 3apojbliia (dMOpUOHANbHAS MHIYKUUS). 3akiajka IUIaHa
CTPOEHHUSI JKUBOTHOTO KaK pe3yJlbTal HEPApXUUYECKHX B3aMMOACUCTBUN TEHOB.
Brusinue Ha sMOpHUOHATIFHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.
PocT u pa3Buthe xuBOTHBIX. [locTamMOpuoHanbHelil nepuon. Ilpsmoe u Henmpsimoe
pasBuTHe. PasButne ¢ wmeramopdo3oM y O€CHO3BOHOYHBIX U TTO3BOHOYHBIX
PKUBOTHBIX. buHonornyeckoe 3HaueHUWE MPSAMOTO M HENPSIMOTO Pa3BUTHS, HUX
pacrpocTpaHeHue B pupoje. TUIbl pocTa )KUBOTHBIX. DaKTOPHI PETYISAIIUN POCTa
PKUBOTHBIX U 4enoBeka. CTaauu MOCTAIMOPUOHATILHOTO PA3BUTUSA Y KUBOTHBIX U
yenoBeKa. [lepno/ipl OHTOrEeHEe3a YelloBeKa.

PasmuoxxeHnue u passutue pactenuii. ['amerodur u cnopodut. Meiio3 B :KU3HEHHOM
nukie pacrenuid. O6pa3zoBaHue crop B mporecce Melio3a. ['ameToreHes y pacteHuii.
OmnonoTBOpeHHEe M pa3BUTHE  PACTUTENBHBIX ~ OpraHu3moB.  J[BoiiHoe
OIJIOZIOTBOPEHUE Y IBETKOBBIX pacTteHuid. OOpa3oBaHWE M pPa3BUTHE CEMEHH.
MexaHu3MBbI Perysiiiiy OHTOTE€HE3a Y PACTEHUN U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA W Pa3BUTUS I'CHCTHUKHU KAaK HAYKH. OCHOBHBIC T€HETHUYCCKHUE
IIOHATHUA n CHUMBOJIBI. I'omonoruunsie XPpOMOCOMBI, AJIJICJIbHBIC I'CHEI,
AJIBTCPHATUBHLIC ITPU3HAKH, I[OMI/IHaHTHI)II\/'I u pCHeCCI/IBHBIfI IMPpU3HAK, TOMO3UI0TA,
reTepo3urora, 4ucrasd JIMHUA, FI/I6pI/I)IBI, TCHOTHII, q)eHOTI/IH. OcHoBHbBIC MCTOObI
TCHCTHUKU ! FI/I6pI/IJIOJ'IOFI/I‘IeCKI/II71, HHTOHOFH‘IGCKHﬁ, MOHGKYJIﬂpHO-FeHeTI/I‘-ICCKI/If/'I

3.3

MonorubpunHoe ckpeuuBanue. IlepBeiii 3akoH MeHJiens - 3aKOH €AnHO00pa3us
ruOpuaoB nepBoro nokoneHus. [Ipasuno qomunupoBanus. Bropoit 3akon Mennens
- 3aKOH pacLIelyIeHUs Npu3HaKoB. lluTonormyeckre OCHOBBI MOHOTHOPUIHOIO
CKpenuBaHus. [ UIIoTe3a YucTOTHl raMer.

AHanuzupyrouiee ckpenuBanue. [I[poMexyTouHbli XapaKkTep HACIeJOBaHMS.
Pacmiennenne npu3HaKkoB IIPU HEMOJIHOM JIOMUHUPOBAHMH.

JlurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens - 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMs MPU3HAKOB. [{uTomornyeckrue 0OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHMSL.
CueruieHHoe HacienoBanue mnpusHakoB. Pabotsl T. Moprana. CuerieHHOe
HAacJEI0BAHNE TE€HOB, HApPYIICHHE CLEIUICHUS MEXJIy TIeHaMu. XPpOMOCOMHAs
TEOPHs HACJIEICTBEHHOCTH.

[enetnka mnona. XpOMOCOMHBIM MEXaHW3M OIPEACIECHUS IoJIa. AYTOCOMBI H
[IOJIOBBIE XPOMOCOMBI. IOMOramMeTHslii M TreTeporaMeTHbI 1oJ. [eHeruyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB, CLEIUIEHHBIX C IOJIOM.
['enoTun Kak nenoctHas cucrema. [limedorpomnus - MHOXKECTBEHHOE IEHCTBUE I'eHa.
MHOXECTBEHHBII AJUICJIU3M. B3anmopneiictBue HEAJUIEIIbHBIX TEHOB.
KomnnemenrapHocTs. Onucras. [lonumepus

3.4

BzaumogeiictBue reHotuna W cpeasl  npu  GopmupoBaHMH  (EeHOTHUINA.




V3MEeHUMBOCTh NMpPU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. BuIbl
W3MEHUYMBOCTH: HEHACIIECTBCHHAS U HACIIEICTBCHHAS.

MonudukanmonHas ~ M3MEHYMBOCTb.  Pomb  cpensl B (OpMHPOBAaHUH
MOIMU(PUKAIMOHHON M3MEeHUYMBOCTH. Hopma peaknmm mnpusHaka. BapuarnoHHBIHA
psn u BapuanumonHas kpuBas (B. Horanmncen). CpoiictBa Moan(uKarmoHHON
U3MEHUYUBOCTH.

I'enorunuueckas N3MeHYNBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYNBOCTH. BUIbI
TeHOTUIINYECKOW M3MEHYMBOCTH: KOMOMHATHBHAsA, MyTalMoHHas. KoMOMHaTHBHAS
M3MEHYMBOCTh. Melio3 ¥ TONOBOM Tpouecc - OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTU. Poilb KOMOMHATMBHOM M3MEHUMBOCTH B CO3JAHUU T'€HETHUYECKOI'O
pa3HooOpa3us B Ipeenax 0JHOroO BH/IA.

MyTranuoHHass “3MEHYMBOCTb. BUIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHAYLUPOBAaHHBIE MyTalMM. SiepHbIE M LUTOILIa3MaTU4YeCKUe
MyTtanud. CoMaruyeckue M TOJNOBble MyTauuu. [Ipu4MHBI BO3HUKHOBEHUS
MyTauuii. MyrtareHpl M UX BIMSHME HAa OpPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAallMOHHOIO IIpoLecca. 3aKOH TOMOJIOTMYECKHMX PAJOB B HACJICICTBEHHOU
n3meHunBocty (H.M. BaBunoB). BHesnepHas ©3MEHUMBOCTb U HACJIEACTBEHHOCTh

3.5

Kapuotun dyemoBeka. MexayHapoAHas MporpamMma HCCIEIOBaHUS T'eHOMa
YCJIOBCKA. MGTOIH)I HN3YUYCHUA T'CHECTUKHU YCJIOBCKA. FeHeaHOFHHGCKHﬁ,
OU3HEIOBBIH, [IUTOTCHETUYECKUA, MOMYIAUOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETHUE CKUM. CoBpemeHHOE ornpezeseHue reHOTHIA:
MMOJITHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C TOMOIIBIO
[11[P-ananu3a. HacnencrBennsie 3a001€BaHus YeIOBeKa. | eHHbIE U XPOMOCOMHBIE
0one3Hu uenoBeKka. bolle3HM ¢ HACIEACTBEHHOM MPEeApacHOIOKEHHOCTHIO.
3HavyeHue MCI[HHHHCKOﬁ IFCHCTHUKU B MPCAOTBpAICHUN W JICUCHUHN I'CHCTHUYCCKUX
3a0oneBanuil yenoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTuKanus 1 ceeKIus. 3apokIeHUe CeNeKInu 1 joMmectukanuu. Yuenue H.U.
BaBuioBa 0 HEHTpax MPOUCXOXKACHUS U MHOrooOpaszusi KYIbTYPHBIX PACTCHHIA.
Ponb cenexknuu B co3AaHUM COPTOB pacTEHUN M MOpOoJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTMYECKHMX pSAJIOB B HAcleACTBEHHOM u3meHunBoctn H.U.
BagsusioBa, ero 3HaueHue 1)1 CENEKITMOHHONU PaOOTHI.

Metoapl  celleKUMOHHOW  paloThl. VMcKyccTBeHHBIM  OTOOp: MAaccoBBIE U
VHIUBUYAJIbHBIM. Drarsl KOMOWHAIIMOHHON CEJICKIINH. Hcnritanue
npousBoAuTeneil mo mnoTtoMcTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIIEHKH
¢eHoTuna mnoTtoMcTBa MU OTOOp MO TeHoTUNy c mnomomplo aHanuza JIHK.
VIckyCCTBeHHBIN MyTareHe3 Kak MeTO]| CEJeKIIMOHHOW paboThl. PaananvnoHHBIN U
XUMUYECKHI MyTareHe3 Kak MCTOYHUK MyTalluid y KyJAbTYpPHBIX ()OpM OpraHU3MOB.
Vcnionp30BaHUE TEHOMHOTO PEAaKTHPOBaHHS W MeTonoB pexomMOMHaHTHBIX JIHK
JUISL TIOJTYYEHHS] MCXOJHOrO0 marepuana jid cenekuuu. llonmydenrne moaurionos.
BuyTtpuBumoBas  ruOpuamsanus.  BIM3KOpOACTBEHHOE  CKpEIMBaHUE, WM
nHOpuuHT. HepoacTBeHHOe ckpeluBaHue, WM ayTOpuauHr. lerepo3uc u ero
npuunHbl. VMcnonp3oBanue rereposuca B cenekiuu. OrmanéHHas TUOpUAM3AIus.
[Ipeononenue Oecruionust MEXKBUIOBBIX THOpUIOB. JIOCTMIKEHHS CelIeKIUU
ACTEHUH U )KMBOTHBIX

3.7

OOBEKTHI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHH, - KJICTOYHBIC M TKAHEBBIC KYIBTYpHI,
MUKPOOPTaHU3MBI, WX  XapakTepucTuka. TpaauiMoHHAass  OMOTEXHOJOTHS:
xjie00redyeHue, MOJTy4YEeHUE KHCJIOMOJIOYHBIX MPOIYKTOB, BUHOJIEIHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHX TEXHOJIOTHH.
[Ipon3BogacTBO  Oenka, aAMWUHOKHUCIOT HW  BUTAaMHUHOB.  VICKycCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIMSA SULIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. MeToz
TpaHCIUIAHTALMH SAEP KIETOK.

XpOMOCOMHAasi M Te€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
koHCTpyupoBanue pexkomOmHaHTHRIX JIHK. JlocTmkeHnst ©  MEpCIIEKTHBBI
XPOMOCOMHOW ¥ TeHHOW  WHXeHepuH. MenuiuHckue  OMOTeXHOJIOTHH.
Mcnonb30BaHNE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHNu4YCCKOT0 MHUpa

4.1

bronorndeckoe pazHooOpasue oprann3mMoB. CoBpeMeHHAasi CHCTEMa OPTaHHYECKOTO




mupa. llpuHnune! knaccuduxanmm opranuzmMoB. OCHOBHBIE CHCTEMaTH4ecKHe
IPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHHSI M HKU3HEICSITEIBHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
bakrepun, apxew, OIHOKJIETOYHbIE TPHOBI, OJHOKJIETOYHBIE BOAOPOCIHU, IPYTUe
nporecTsl. KonoHuanbHble OpraHusmbl. J[BUKEHHE OIHOKIIETOYHBIX OpPraHU3MOB:
amMeOOUTHOE, JKI'YTHKOBOE, PECHHYHOE. 3allluTa Yy OJHOKJIETOYHBIX OpPIaHU3MOB.
Pa3npaxuMoCTh y OIHOKJIETOUYHBIX OPraHU3MOB. TakCUCHI

4.2

MHorokiieTouHble pacTeHus. B3auMocBsS3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, Opranbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHuszma. OpraHusM Kak
enuHoe nenoe. TkaHu pacteHuil. TUNbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHasl,
[MOKPOBHAsI, TMPOBOASAIIAs, OCHOBHas, MexaHWdeckas. (OCOOEHHOCTH CTpPOCHWS,
(hyHKIIMNA U PaCIONIOKEHUS TKAHEH B opraHax pacTeHUMN

4.3

BereratuBHble U I€HEpATUBHBIE OPraHbl pacTeHUU. DYHKIUMU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. [|BU>KEHUE MHOTOKJIETOUHBIX PACTEHUM: TPOIHU3MBI U
Hactud. [lormomeHue BOABI, YIVIEKMCIOIO TIa3a M MHUHEPAIbHBIX BEILIECTB
pacteHusmu. [Ipixanue pacteHuid. uddys3us ra3oB yepe3 MOBEPXHOCTb KIIETKH.
TpancnopTHble cucTeMbl pacTeHuid. Belnenenwe y pacreHuil. 3ammura Y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa NacCMBHOM M XMMMYECKOU
3aIuUThl. OUTOHLIHIBL.

Pasnpa)xuMocTh M perynsauus y OpraHusMmoB. Pa3npaxuMocTs U perymsinus y
MHOT'OKJIETOYHBIX pacTeHUM. POCTOBBIE BENIECTBA U UX 3HAYCHUE

4.5

MHOTrOKJIETOYHBIE KMBOTHBIE. B3aMMOCBS3b YacTei MHOT'OKJIETOYHOIO OopraHus3ma.
TKaHI/I, Oopradbl U CUCTEMbI OPraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakK
CAMHOC LICJIOC. T'omeocras. TkaHM KMBOTHBIX U YeOBEKA. THIILI JKHBOTHBIX TKaHEH:
OINUTCIIMAIbHAsA, COCAMHUTCIIbHAA, MBIIICYHAA, HCPBHAA. Ocobennoctu CTpOCHUA,
(I)YHKI_[I/Iﬁ H PACIIOJIOKCHUA TKaHEH B OpraHax >XMBOTHBIX U YCJIIOBCKA

4.6

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKLIMU OpraHOB U CHUCTEM OPIaHOB.
Onopa Ttena opraHu3MoB. CKeneTbl ONHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. Hapyxublii u BHyTpeHHuil ckener. CTpOe€HHE U TUIBI COEAMHEHHUS
KOCTEH.

JIBU>KEHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanme kuBoTHBIX. IluTanue
MTO3BOHOYHBIX JKUBOTHBIX. J[pixaHue kuBOTHbIX. KoxkHoe apixanue. XKaGepHoe u
JIEFOYHOE JbIXaHUE.

JIpIxaHNe MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOCHUS JIETKUX
[MO3BOHOYHBIX ~ JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4ejoBeka. MexaHHu3M
BEHTWISILIMM JIETKUX Yy MNTHIL KM MJEKONUTAOUMX. TpaHCIOPT BEIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEHIECTB y KUBOTHBIX. KpOBEHOCHas cucrema u €€
OpraHsbl. KpoBeHocHass ~ cuctemMa  MO3BOHOYHBIX  KHUBOTHBIX. Kpyru
KpOBOOOpAIeHNsI. DBOIIOIMOHHBIE YCIIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI
[T03BOHOYHBIX JXMBOTHBIX. BblaeneHue y opraHusmMoB. BeineneHue y >KMBOTHBIX.
CokparurenbHble Bakyonu. Opranbl  BblieneHus. CBsi3p  IOJOCTH  Tena €
KPOBEHOCHOM U BBIJCINUTEIBHON CHCTEMaMHU. BpiieneHue y INO3BOHOYHBIX
YKUBOTHBIX. 3al[UTa Y MHOTOKJIETOYHBIX UBOTHBIX. [[OKpOBBI U MX POU3BOIHBIE.
Pa3pa)xuMOCTh M pPEryisiivsl y OpraHu3MoB. Pa3npakuMocTh y OZHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumMocTe U perymsiuus y MHOTOKJIETOUHBIX
pacTeHnid. PocToBbIE BelIECTBA U UX 3HAUEHUE.

HepBHast cuctema u peduieKTOpHas Pperyisilus Yy MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u €€ oTAesbl. DBOIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOU
CUCTEMBI y KHUBOTHBIX.

PazpaboTka anropuTMoB M mporpamMM uid 3(PQeKTHBHON (GYHKIHMOHATBHOM
aQHHOTAIlUU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MUKpPOOPIaHNU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

Opl"aHI/ISM YCJIOBCKA U €ro 3J0pOBLEE

5.1

Oprasbl U CUCTEMBI OpPraHoB 4YenoBeka. OTAeNbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX
KUBOTHBIX. Pediiekc u peduiekropHas nyra. besycinoBHble U ycioBHbIE pe(IIEKCHI.
['ymopanbHas perynsuus 1 SHAOKpUHHAs CUCTEMA >)KMBOTHBIX U uenoBeka. JKenessl

SHJIOKPUHHON CHUCTEMbl W HX TOPMOHBI. JleiicTBHe TrOpMOHOB. B3auMocBs3b




HEPBHOM M 3HIOKPUHHOM cucteM. [mnoranamo-runodusapuas cucrema. Peduexc u
pednexropHas nyra. bezyciioBHbIC U yCIOBHBIE pe(IICKCHI

5.2

3ammra opranuzMa ot OosesHedd. MiMMyHHas cuctema uenoBeka. KneTouHsld u
TYMOPJIbHBIA WMMYHUTET. BpoXAEHHBIN, NTpHOOPETEHHBIN CcrienupUIeCKUi
UMMyHHUTET. Teopus  KIIOHaJIbHO-CENEKTHBHOro  ummyHutera  (I1.Opnux,
®.M.beprer, C.ToneraBa). BocmamuTenbHbie OTBETHI OpraHu3MoB. Poib
BPOKJIEHHOTO MIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JI€BaHUI

5.3

Kposenocnasi cucrema u e€ opranbl. Cepjie, KPOBCHOCHBIE COCYAbI M KPOBb.
Kpyru kxpoBooOpamienus. Pabora cepama u e€ perynsnus

5.4

Jlpixanue yenoBeka. Juddysus razoB uepe3 moBepxXHOCTh KIETKU. JlpIxaTenbHast
cucTteMa  4YeyioBeka. JlpixarenpHas ~— MOBEpPXHOCTb.  Perynsinus — JbIXxaHwus.
JlpixarenbHble 00bEMBI

5.5

HI/IH_IeBapI/ITeJIBHaSI cucreéMa 4cCJIOBCKaA. OTI[CJIBI MUIICBAPUTCIIBHOI'O TpakTa.
HI/IH_IeBapI/ITeJ'IBHBIC KEJIC3BbI. BHYTpI/IHOJ'IOCTHOC W BHYTPHUKIICTOYHOC IMUIICBAPCHUC

5.6

[TokpoBel u wux mnpousBoaHbie. Opranbl BbigeneHus. Ilouku. Crpoenune wu
¢byHkumonupoBanue HeppoHa. OuabTpanys, cCeKpenus 1 00paTHOoe BCAChIBAHHE KaK
MEXaHU3Mbl paboThl OpraHoB BblAeneHus. OOpa3oBaHUe MOUHU y YeJIOBEKa

5.7

I[BI/I)KGHI/IG yeJloBeKa: MebleuHas cucrema. CkelleTHEIS MBIIIOBI W KX pa60Ta.
CTpOCHI/IC N THUIIBI COCAMHCHUA KOCTeH

Teopus sBomonnu. PazButue xu3Hu Ha 3emiie

6.1

OpomonuonHas teopus Y. JlapBuna. IIpeanocbulku BOZHUKHOBEHUS JapBUHMU3MA.
JKn3Hp u HaydHas nearenbHOCTh Y. JlapBuHa.

JIBroKyle cuibl 3Boiouuu BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTb
pa3MHOXXEHHMSI ~ OpraHU3MOB, HAcCJEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckord Teopun sBomonuu (CTD). HeltpanbHas Teopwus
sBotOIMU. COBpEeMEHHas 3BONIOLMOHHAS OHOJIOTHS. 3HAYeHHE 3BOJIIOLIMOHHOM
TeopuHu B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHbBI MUpa

6.2

[lomynsanus Kak 3neMeHTapHas eAMHULA 3BOIIOIMHA. COBpEMEHHBIE METOABI OLIEHKH
TeHETHYECKOTO pa3HooOpasusi W CTPYKTYphl momynsiiuii. M3meHenne renodoHna
MOMYJIALIUNA KaK JIEMEHTApHOE JBOJIOLMOHHOE SBJIECHHE. 3aKOH TI€HETHUYECKOTO
paBHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (HAaKTOPBI (IBMIKYILUE CHJIBI) SBOJIOLMH. MyTalMOHHBINA MpoOIECC.
KomOunaruBHasi u3MeHYMBOCTh. [lpeiid reHoB - ciydaliHble HEHANpaBJIEHHBIE
W3MEHEHHs 4acToT ajuiesied B momyasuusx. O¢¢ekT ocHoBaresns. Mwurpauuu.
W3omsiumst  monmyisinuii: reorpaguueckas (IpOCTpPAHCTBEHHAs), OMoOIOrHyeckas
(penpoayKTUBHAas).

EctecTBeHHBbIN 0TOOpP - HanpaBisAOUUi (HakTop IBOSMOLNUN. POPMBI €CTECTBEHHOTO
oTOOpa:  ABWXKYLIMHM, CTaOMJIM3UPYIOIIMKA, pa3pbIBalOIUN  (AU3PYNTUBHBIN).
[TonoBoit oTOOP.

[Tpucnocobi1eHHOCTD OpraHU3MOB Kak pe3ynbrar MHUKPO3BOIIOLUH.
Bo3HUKHOBEHUE MTPUCTIOCOOIEHHM Yy OpraHu3MOB. ApoMop¢03bl U UIH0aJal TAllUH.
[Ipumepsl nprcnocoOIeHni y OpPraHU3MOB. OTHOCHUTENBHOCTD
[IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm UM CTpyKTypa. BuagooOpa3oBanume Kak — pe3ysabrar
MUKpOdBOMIONMK. M3omsmust - kimodeBoi (aktop BumooOpaszoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJuIonaTpuIecKoe (reorpaduueckoe),
CUMITIaTPUYECKOE (9KOJIOTHYECKOE), "MraoBeHHoe" (monummonn3anus,
ruOpuau3anys). JmurenbHOCTb SBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOpMHPOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3Us.

Ponb 3BONIIOLIMOHHON OHONOTMM B pa3pabOTKe HAYYHBIX METOIOB COXPaHEHUS
OmopazHooOpa3usi. MUKPOIBOIIONMS W KOIBOJIOIMS TApa3sUTOB M WX XO3S5EB.
Mexanu3Mbl HOpMUPOBAaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CI1ocoObl OOPHOBI €
Hel

6.3

MeToapl u3ydeHUs Makpo3Bojtouuu. IlaneoHToNmornueckue MeEeToAbl H3y4eHUs
sBomonnu. [lepexoanbie GopMbl U (UIOTEHETUYECKUE PAObl  OPraHU3MOB.

buoreorpaduueckne MeToabl u3ydeHus sBotonuu. CpaBHeHHE (IIOpbI M (ayHBI




MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buabl-sHaeMuKku u
PEJIAKTBI.

OMOpPHOJIOTHYECKHE M CPABHUTEIBHO-MOP(OJOTHUECKUE METOAbl  H3YyYCHHS
HBOJMIOLMU. [eHeTHYeCcKHe MEXaHW3MBbl DBOJIIOLMM OHTOIEHE3a M IOSBICHHUS
OBOJIIOLIMOHHBIX ~ HOBUIECTB. | OMOJIOTMYHBIE W aQHAJIOTMYHBIE  OpPraHBbIL.
PynumentapHeie Oprasbl u aTaBU3MBI. MonexkynsapHO-TreHETHYECKHE,
OMOXMMHUYECKUE M MAaTeMaTUYeCKUEe METOABI U3YyUCHHUS HBOJIOIMU. | OMOIOTHYHbIE
redbl. COBpEeMEHHBbIE METOAbl IOCTPOCHUS  (PUIOTEHETUUYECKHUX JEpPEBBEB.
XPpOMOCOMHBIE MyTal[UU U 3BOJIOLMS T€HOMOB.

OOme 3akOHOMEpPHOCTH (mpaBwia) HBoMOLMU. HeoOpaTMMOCTh  3BOIIOLUM.
AnanTtuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUU

6.4

HayuHble TUIIOTE3bl NPOUCXOXKAECHUS J)KU3HU Ha 3emie. AGHMOreHe3 U IMaHCIepMusl.
JloHay4Hble TPEICTABICHUS O 3apOKIECHUU >KU3HM (KpeauuoHusMm). ['mmoresa
IIOCTOSIHHOI'O CaMO3apOXKICHUs KU3HU U €€ onposepxkeHue oneitamu O. Penn, JI.
Cnamnanuanu, JI. ITacrepa. [Ipoucxoxaenue xu3nu u actpoduosorusi. OCHOBHbIE
JTanbl HeopraHuueckod sBoironuu. llmaHerapHas (reosoruyeckas) SBOJIIOLUS.
XuMu4deckass 93BOMIOLUS. AOHOTCHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3
Heoprannueckux. Omeir C. Mwmmnepa u I. FOpu. OOpa3oBaHue MNOJIMMEPOB U3
MoHoMepoB. KoauepBarnas runore3a A.M. Onapuna, rumnore3a IIE€PBUYHOIO
oynpoHa JIx. XonaeitHa, renetnueckas runoresa [. Mémnepa. Pu6osumsi (T. Yek) u
runore3a "mupa PHK" V. I'mnGepra. @opmupoBanne MeMOpaH ¥ BO3HHKHOBEHHE
[TPOTOKJIETKH.

Wctopust 3emaun u Meronbl €€ n3ydeHus. Vckomaemble OpraHu4yecKue OCTaTKH.
I'eoxpononoruss u e€ Meroabl. OTHOCUTENbHAss M aOCOJIOTHAs I'€OXPOHOJIOTHS.
['eoxpoHoOnOruueckas miKaa: 30Hbl, 3pbl, IEPUOJBL, FTTOXH.

HauanpHble 3Tansl opraHudeckod 3Boionuu. [losBieHHe M 3BONIOLMS IEPBBIX
KJIETOK. OBOJIIOLMA  MeTaboiau3Ma. BO3HUKHOBEHHME NEPBBIX  IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOr MEepBbIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapuOTHI.

[Ipoucxoxxaenue 3ykapuoT (cuMOUOreHe3). OBOJIOLMOHHOE IPOUCXOXKIECHHE
BUpycoB. [Ipoucxok/eHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOUHBIX OPIraHU3MOB.

OcCHOBHBIE OTanbl DYBOJIONMM BBICHIMX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pacteHui. Beixoxy pacteHudt Ha cymy. [losBiieHHE CIOpPOBBIX pAacTeHHU U
3aBoeBaHue UMM cymd. CeMeHHble pacTteHus. IIpoucxoxaeHne IBETKOBBIX
pacTeHUN.

OcHOBHbIE 3Tambl ABOJIOLUMU JKUBOTHOro Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benjckas ¢ayHa. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX
tumnoB. [lepBbie XopaoBble KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuili u pentunuil. IIpoucxoxneHne MIEKONUTAOMUX U
ntul. [lpunnun ximoueBoro apomopgdoza. OcBoeHue OECNO3BOHOYHBIMM U
[T03BOHOYHBIMU JKUBOTHBIMU CYIIIH.

Pa3BuTHe ku3HU Ha 3emMiie MO ’paM M MEpHOAAM: apxeil, IpoTepo30il, Maieo30i,
Me3030M, KaiHO30M. OOm@as XxapakTepUCTHKAa KJIMMara M TeOJOTHYECKUX
npoueccoB. [losiBaeHNe W paciBeT XapaKTEPHBIX OpPraHU3MOB. YTiieoOpa3zoBaHHE:
€ro ycJOBHUs U BIUSHHUE HA ra30BbIil cocTaB aTMochephl.

MaccoBble BBIMHpPAHUSI - OJKOJIOTMUYECKHE KpHU3UCHhl mpouuioro. IIpuunHbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHUN. COBPEMEHHBIM SKOJOTMYECKUN KPHU3UC, €r0
0COOEHHOCTHU

6.5

Pasnmensl u 3amaum  aHTpomoioruu. Mertonel anTpomnonorud. CTaHOBIEHHE
MIPEJICTABICHHA O TPOUCXOKJICHUN dYeiioBeka. COBpPEeMEHHBIC HAydHBIC TCOPHH.
CXOICTBO 4YEIOBEKA C JKMBOTHBIMH. CHCTEMATHYECKOE IIOJOKEHHE 4YEIOBEKA.
CBHUOETENLCTBA  CXOIACTBA  4EJIOBEKA  C  JKABOTHBIMH: CPaBHHUTEIHHO-
Mopdonoruueckue, AMOPHUOTIOTUYECKHE, (bu3H0NI0ro-6MOXNUMUYECKHE,
noBeneHdeckrne. OTIMYUS YeJIOBeKa OT JKUBOTHBIX. [IPIMOXOKICHHE W KOMIUIEKC
CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BUTHE TONIOBHOTO MO3ra W BTOPOW CHTHATHHON
CHCTEMBI.




JBmwxkyue cuibl  (QakTopbl) aHTpOIIOreHe3a: OHOJIOTHYECKHE, COLHalbHBIC.
CooTHolleHHe OHOJIOTUYECKUX U COLMAIBHBIX (AKTOPOB B aHTPOMOrEHE3E.
OCHOBHBIE CTaJUU aHTpoONoOreHe3a. ABCTPAJONUTEKH - ABYHOTHE IPEIKU JIIOAEH.
UenoBek yMelnbli, IEpBbIE€ U3TOTOBICHUS OPYAU Tpyaa. YenoBek NpsiMOXOISIINT U
TIEPBBIM BBIXOJ JIONEH 3a mpenensl Agpuku. YemoBek reinenbOeprekuii -o0mmin
[PEJOK HEAaHJEPTAIbCKOTO YEJIIOBEKA M  4eJoBeKa pa3yMHoro. Yenoek
HEAaHJIEPTAIbCKUA KaK BHJ JIIOAEH XOJOAHOIO KimMara. YesoBeK pa3yMHBIN
COBPEMEHHOI'0 THUIIA, JEHUCOBCKHI YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a IpeieaMu
Adpukn.

DBOJIIOIMSL  COBPEMEHHOTO ueloBeKa. EcTecTBeHHBIM OTOOP B MOMYIALMIX
YyeoBeka. MyTaluOHHBIA mporiecc U mnonuMop¢usM. IlonmynsnuoHHBIE BOJHBI,
npeiid reHoB, murpanus U "dddext ocHoBarens" B MOMYISALUSIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckue pacbl. llonstue o pace. bonpmme pacel:  eBponeouaHas
(eBpa3uiickas), ABCTPAJIO-HETPOUHAS (axBaTopuagbHasi), MOHTOJIOUTHASI
(asmarcko-amepukaHckasi). Bpems u myTu paccereHus] YeloBeKa IO IUIAHETE.
EnunctBo  uyenoBeueckux — pac.  HaydHas  HecocCTOATENbHOCTH — pacus3Ma.
[IpucnocobaeHHOCTh 4YeNoBeKa K pPa3HbIM YCIOBUSAM OKPYXKAlOIIEeH Cpelbl.
Bnusiane reorpaduueckoit cpezpl U apeiida reHoB Ha MOp(HOIIOTHIO U (PU3HOIIOTHIO
YyeJI0BEKa

DKOCHCTEMEBI U MpUCYIUEC UM 3aKOHOMCPHOCTH

7.1

Pasnensl u 3amaun skonoruu. CBsi3p DKOJIOTMH C JIPYTMMHM HaykaMu. MeTronsl
skonoruu. lloneBble HaOmoAeHUA. DKCIEPUMEHTBHI B 3KOJIIOTUU: TNPUPOJIHBIE U
naboparopHble. MojienupoBaHUe B 3KOJOTMH. MOHUTOPHHI OKPY)KaIOLIeH cpesbl:
JTOKaJIbHBIN, PErHOHAIBHBIN U TII00aIbHBIN

1.2

Okojoruyeckue (akTopsl U 3aKOHOMEpHOCTH HuX JedctBus. Kiaccudukarms
HKOJIOTUYECKUX (DaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHsie. Oomuue
3aKOHOMEPHOCTH JEHUCTBHs 3KoJoruueckux ¢akrtopoB. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TomepanTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPraHU3MBI.

AOunotnueckue (axtopsl. CBeT Kak sKkojoruueckuil ¢akrop. JleiicTBue pas3HbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIBl pACTEHUN U
JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHaibHas poib cBera. doTonepruoausm.
Temneparypa kak 3xonoruueckuil akrop. JlelicTBue TeMeparypbl Ha OpraHU3MBI.
[ToiKnI0TEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBI.

BnaxHocte kak okonmormyeckuit  Qaxrtop. IlpucrnocoOnenus pacteHuil K
MojiiepKaHui0 BogHOro OanaHca. Kiaccudukanus pacTeHHH MO OTHOIIEHHIO K
Bosie. IlpucrnocobneHust KUBOTHBIX K W3MEHEHHIO BOJAHOTO pexuma. Cpensl
OoOUTaHMsA OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, IOYBEHHAas, IIyOMHHAs
MOJNIOYBEHHAs,, BHYTPHOpPraHU3MeHHast. PU3NKO-XUMUYECKHE OCOOEHHOCTH Cper
obutanus opranusmoB. [Ipucnoco0neHns opraHu3MoB K KHU3HH B Pa3HbIX CPEAax.
buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAMYHBIE
putMbl. [IpucrocoOIeHHOCTh OpPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHM
YKU3HU.

Kuznennoie ¢Gopmbl opranu3moB. [lonarue o xu3HeHHOH ¢opme. JKu3HEeHHbIE
(GbopMBI pacTeHUM: JepeBbs, KyCTaApHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl,
ofHOJIETHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THIPOOUMOHTHI, TEOOMOHTHI,
a’3poOuoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue ¢akTopbl. Buabl OMOTHYECKMX B3aUMOJIEHCTBHA: KOHKYPEHLHS,
XUIIHAYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyaausMm,
KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3anMOAeHcTBUS  (Tomuueckue,  Qopuyeckue, (¢Gadbpuueckue).  3HaUCHHE
OMOTUYECKMX B3aWMOJCWUCTBUI JUIs CYIIECTBOBAaHMS OpPraHU3MOB B Cpefe
oOutanus. [IpyHIIMT KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

OKOJIOTHYECKHUE XapaKTCPpUCTUKHU TIONYJIAINH. HOHyJ'IHLII/IH Kak OMoOJornueckas

cucteMa. Poib HEOgHOPOMHOCTH cpeapl, pu3nyecknx 0apbepoB M OCOOCHHOCTEH




OuonoruM BUAOB B (POPMUPOBAHMM IMPOCTPAHCTBEHHON CTPYKTYpBI MOMYISAIUI.
OCHOBHBIE IIOKA3aTEJIM TOMYJSALUU: YHUCICHHOCTb, IUIOTHOCTb, BO3pacTHas M
110JIOBAast CTPYKTYpa, POKIaEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUT'PALU.
OKoJlornyeckas CTpykTypa nomymanuu. OneHka 4YHCIEHHOCTH —IIOIYJISILMH.
JlunaMuka nonymsinquu U e€ peryisanus. bHOTHYecKMH NOTEHUHal IOIYJISLIHM.
MozenupoBaHrue JMHAMUKH NMONYIAIMHA. KpuBble poCTa YUCIEHHOCTH MOIYIISILIUH.
KpuBbie BbDKHBaHHS. Perymsius 4YHCICHHOCTH NOMYJSIUA: poiib (aKTOPOB,
3aBUCAIIMX U HE 3aBUCAIIMX OT IJIOTHOCTU. DKOJIOIMUYECKUE CTpaTeruy BUAOB (I- 1
K-ctparerun).

[lonarue o0 skonoruyeckoil Huie Buiga. MectooOutanue. MHOromepHasi MOAENb
skosorndeckod Humun Jx.M. XarumHcoHa. Pa3Mepel 3KOJIOrMYeCKOM HUIIM.
[loTeHnManbHas ¥ peaJn30BaHHAs HUILIH.

Bun xak cucrema nomynsuuid. Apeasnsl BUIA0B. BUIbl U X KM3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH IIOBEACHMS M MUIpPaluil >KMBOTHBIX. brosornuyeckne HMHBa3uH
Yy>KEPOAHBIX BUJIOB

7.4

CoobuiecTBa opranu3mMoB. buonenos u ero crpykrypa. CBA3u MeXx1y OpraHu3MaMu
B OworeHoze. OkocucreMa Kak oTkpbitas cucremMa (A.Jlx. Tencmm).
@OyHKIMOHAIbHbIE OJOKM OpraHU3MOB B 3KOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHH. Tpodudeckue menu u cetu. AOMOTHYECKHUE
610ku 3KkocucTeM. [1ouBbl M MBI B 3KOocHcTeMax. KpyroBopoT BeLIECTB U MOTOK
SHEpruM B 3kocucreme. OCHOBHbIE TIOKa3aTead 3KOCUCTEMbl. buomacca u
MPONYKIMSL. DKOJIOTMUECKUE MUPAMU/Ibl YHCell, ONOMAacChl U SHEPTHUH.
HanpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykueccuu. llepBuunblie u
BTOPUYHBIE CYKIIECCHM M HX IPUYUHBL. AHTPOIIOTE€HHBIE BO3ICHCTBHUS Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopasHoodpaszue u nonHoTa KpyroBoporal
BEILIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBL. ATpPOIKO CHUCTEMA.
ArponeHo3. Paznuuus MexXIy aHTPONOIN€HHBIMH M IPUPOJHBIMH IKOCHUCTEMAMH.
VYp6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opoackas ¢mopa u
¢ayna. CuHaHTponu3anus ropojackoi QayHel. buonornueckoe u xo3siicTBeHHOE
3HAYEHHE arpod’KOCUCTEM M YpOO3IKOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOACUCTBUI OpPraHU3MOB B DKOCHUCTEMAX.

[IepeHoC SHepruM M BEUIECTB MEXAY CMEKHBIMH DKOCUCTEMaMHU. YCTONYMBOCTH
OPraHM3MOB, TONYISIIMM W  DKOCHUCTEM B  YCIOBHSX €CTECTBEHHBIX U
AQHTPOIOT€HHBIX BO3JAECHCTBHI
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buocpepa - oOwmeraHerapHas o0oj04ka 3eMild, TIJ€ CYIIECTBYEeT MM
cyuiecTBoBajia ku3Hb. YueHue B.M. Bepnainckoro o Ouocdepe. OOmnactu
O6uocpeppr u e€ cocrtaB. JKuBoe BemecTBo Ouochepsl M €ro QyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepbl. OcobeHHOCcTH OHocdepbl Kak
r100ambHON 3KocucTeMbl. JluHamuueckoe paBHoBecue B 6uochepe. KpyroBopotsr
BEIIECTB U OMOreOXMMHUYECKUE LUKIIbI (YIiiepoaa, a3oTa). PUTMHUYHOCTH SBJICHUI B
ouocdepe.

3oHanbHOCTh OMocdepnl. [lonstre o Omome. OCHOBHbIE OMOMBI CYIIM: TYHJpa,
XBOWHBIE Jieca, CMEIIaHHbIE M IIUPOKOJIMCTBEHHBbIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIIMYECKHUE JIeCa, BBICOKOTOPHS. KiMMar, pacTUTENbHBIA W KUBOTHBIH
MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIOUS KHBBIX CHCTEM, OIICHKa MX PECYpPCHOTO MOTEHIMajla H
O6rochepHbIX QYHKIHHA
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DKOJOTHYECKHE KPU3HWCHl M WX NPUYUHBL. BoszzeiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3MyIIHOW cpenpl. OxpaHa Bo3ayXa. 3arpsi3HEHHE BOAHON CpENbI.
Oxpana BoaHbIX pecypcoB. Pazpymenue nouBbl. OXpaHa IOYBEHHBIX PECYpPCOB.
V3MeHeHne Kiaumara.

AHTpPOIIOTEHHOE BO3/IEUCTBUE HA pPACTUTENbHBIM M JKUBOTHBIH Mup. OxpaHa
PacTUTENBPHOTO M JKMBOTHOTO MHpa. OCHOBHBIE NPHUHLMIIBI OXPaHbl IMPUPOBI.
Kpacupie xHuru. Ocobo oxpansembie mnpupognbie Tepputopuu (OOIIT).
borannueckue cajpl U 300JJ0TMYECKUE TTAPKH.

OcCHOBHbIE TPHUHLHUIBI YCTOWYMBOTO pa3BUTHs 4YEJIIOBEUECTBA U MPHUPOJIBI.




PanmoHasibHOE ~ TPUPOAOIONBL30BaHUE M COXpaHEHHWE  OHMOJIOTHYECKOTO
pazHO0Opa3zus 3emin




