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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
OIX0/M0B K (DOPMHUPOBAHMIO COZEp:KaHUs ydeOHoro mnpenmera «buosnorus» cocraBuwIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHErO
obmero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUs O crienupuke OMOJIOrHH,
e 3HaYeHHWU B IO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHHM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, pacupeleleHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUY€HUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOrMHM TakKe YUMTHIBAIOTCA TpPeOOBAaHUA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IpPEIMETHBIM pe3ysibTaTaM o00yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AeATENbHOCTH/y4yeOHBIX JeHcTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIl ypOBEHb) pEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMi  JIMYHOCTH, D3KOJOTMYECKOIO  MBILIUICHMUS,
NpEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUd, a Takke
3HAHUM O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IpPOIIECCOB B MpOrpaMMe MO OHOJOTMU yJEeNEeHO BHHUMAaHHE HCIOJIB30BAHUIO MOTYYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HM JIJISl PELLIEHUS MIPUKIAIHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TeHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH L€IecO00pa3HOro MOBEACHUS B OKPYKAaIOLIeW MPUPOAHON cpene,
aHaJIM3a BIMSHMS XO3AMCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U

HCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMaHHS K HpHKHaHHOfI HaIpaBJICHHOCTH yqe6H0ro



npenmMera «buonorus» MpoOIUKTOBAHO HEOOXOIUMOCTHIO OOECTIeUeHHs YCIOBHUI ISl pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHusl, KOTOpas MpeArnoiaraet
dopmupoBaHre y 00yYarOmUXCs CIOCOOHOCTH aaNTUPOBATHCS K WU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHue y OOYyUaIOIIMXCS TPEACTABICHUH O HAay4yHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alliyl M OHBOJIOLMU, CO34aéT YCIOBUSA JUIS: IO3HAHUA 3aKOHOB >KUBOW MPUPOJIBL,
dbopmupoBanus (yHKIIMOHATIHLHOW TPAaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
YKU3HHU, 3KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHUS K KUBOM IPUPOJE U YETIOBEKY.

bonbuioe 3HadeHwe OWONIOTHMSIT HMMEET TAaKKe JJIsl PEIIEHUS BOCIUTATENIbHBIX U
pPa3BUBAIOIIKX 33/1a4 CpeHEro olIiero oopazoBanus, coryanuzanuu odyyaronmxcs. M3yuenue
Ounonoruun obecrnieunBaeT YCIIOBUS TUIST dbopMupoBaHUs UHTEIJICKTYaJbHBIX,
KOMMYHHKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
MHTETpalui OMOJIOTHYECKUX 3HAHUU C TMPEICTABICHUSAMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
YacTHOCTH, (pU3UKU, XUMUU U reorpadun. Ha3BaHHBIE ONOKEHUS O MPeJHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONPENENICHUsS MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUSL, IPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULHUH KYJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYyYaroIuecs JTOJIKHbI
OCBOMUTb 3HAHMS M YMEHHMs, 3HaUUMbIe s (opMUpOBaHUs OOIIEH KyJIbTYphl, ONpeeNsionne
aJIeKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollell MNpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU JaesTeNbHOCTH. Oco00€e MECTO B ATOM cHUCTEeMe 3HAHUU
3aHMMAIOT D3JEMEHTBhl COJEpXaHUsA, KOTOpble CIyXaT OCHOBOW i (HOPMHUPOBAHMS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrHYe€CKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHUE COJEPKaHMUs ydyeOHOTO Marepuajga B IporpaMMe IO OHOJIOTHH
OCYILECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHUS 3HAHMHA 00 OTJIMYMTEIBHBIX OCOOEHHOCTSIX
JKUBOM TIpUpOJBI, O €€ YpOBHEBOH OpraHM3alMid U HBOJIIOLMU. B COOTBETCTBUM C ITHUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHBI CIENYIOUINE COJIepKaTelbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOro no3HaHus», «Kierka kak Ouonornyeckas cuctemay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa ¥ MHOroo0pasue OpraHu4eckoro MHupay,

((SBOJ'IIOI_[I/UI JKUBOH npupoabID», «IKOCHCTEMBI U npucymuec MM 3aKOHOMEPHOCTHU .



[lene u3ydeHus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi XHUBBIX CHUCTEM
pa3HOTo paHra u MpuoOpeTeHUe YMEHUH UCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOILLIEHUH O0BEKTOB KUBOI MPHUPOJIbI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX IPOOIEM.

JlocTikenne Lenu u3ydeHus ydyeOHoro mnpenmera «buosiorus» Ha 06a30BOM ypOBHE
oOecrnieunBaeTcs PEeIICHUEM CIIEAYIOINX 3a1au:

OCBOCHHME OOYYAIONIMMHUCSA CUCTEMBbl 3HAaHUW O OWOJOTHYECKUX TEOpHUsX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWIaX, CIYyKallUX OCHOBOW A (OpMHUPOBaHUS
IIPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KAapTUHE MHpAa, O METOAAX HAYYHOI'O IIO3HAHUS,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSAX JXHBBIX CHUCTEM pA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OO0yd4aroIuXcs I[03HABaTEIbHBIX, MHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IVIAJOB,
U U OIX00B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUY;

CTaHOBJICHHE Yy oOOydJaromuxcs oOImeld KyJabTypbl, (QYHKIMOHAIBHON TI'PaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBICHHUS OKPYXKAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBAHMHU 3HAHUH U OIBITA, TOJYYEHHBIX IPU U3yYEHUN OMOJIOTUHY;

dopMupoBaHue Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OMOJIOIMUECKHUX
3HAHUW B TPAKTUYECKOW JAESITEIbHOCTH YEJIOBEKAa, PA3BUTHUU COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOJIH,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS ATUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBaHUI;

OCO3HaHME LEHHOCTH OMOJOrMYECKMX 3HAHUM JUIs MOBBILIEHUS YPOBHS KOJIOTHYECKOMH
KYJBTYPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B MOBCEIHEBHON XU3HU Uil OLICHKU
MOCNIEACTBUM CBOEH NEATeNbHOCTH IO OTHOIIEHHIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHUMH.

B cucreme cpennero oOuiero oopazoBaHus yueOHBIN mpeamer «buosorusy, u3ydyaemblit
Ha 0a30BOM YpOBHE, SIBJISIETCS 0053aTeIbHBIM YUYEOHBIM IIPEIMETOM.

Jnst m3ydennsi 6uojoruyd Ha 6a30BOM ypOBHE CPEIHETO O0IIero oOpa30BaHMs OTBOJUTCS

68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 ximacce — 34 vaca (1 gac B Henenio).



B MBOY PemontHeHckass rumHazusi Nel B cooTBeTcTBUHM C ['00BBIM KalleHAapHBIM
yueOHbIM rpadukomM Ha 2026 — 2027 yueOHBI rog M paclucaHHeM YPOKOB, Ha H3y4YCHHE
Buonoruu B 2026 — 2027 y4eGHOM T0O/1y, OTBOAUTCS:

e 10 knacc: 34 yaca;

e 11 xiacc: 34 gaca.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYecKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

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

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owojoruu. OTIUYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOreo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumnu:

Tabmumel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
PUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB  KIETKHM.  XHUMHUYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIeMeHThL. Bojia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIIUM BOJBI M MUHEPAIBbHBIX BeEIIeCTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbIe

U 3aMCHHUMBIC aMHHOKHUCJIOTHL. AMHWHOKHCIOTHEI COCTaB. ypOBHI/I CTPYKTYPBI OCIKOBOM



MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHas M YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.

@epMmeHTHl — OHoOJOrHyYeckre Karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Burtamunpl. Otinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBoabl: MOHOCaxapu bl (IJII0K03a, pudo3a U 1e30Kcupudo3a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuibl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCIKOB M JUIMHIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxneunoseie kucnotel: JITHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEUHOBBIX KUCIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIHH.

[{uronoruss — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBHS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye Mpu3Haky KIETOK: 3aMKHYTasi Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, CuCTeMa CUHTE3a Oelika.

Tumbl  KIETOK: JyKapHOTHYECKass © mpokapuornyeckas. (OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoit kineTku. Kinerounas crenka 6akrepuii. CTpoeHne 3yKapuOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[na3zmatuueckass memOpana, €€ cBoiictBa W ¢yHKuuu. [luromnazma u e€ oOpraHoubI
OnnomemOpanHble opranonsl kietku: JIIC, anmapar Nonbaxku, 1n3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, MiacTHibl. lIpomcxoxkneHne MUTOXOHAPUM M IUIACTHA.
Bunel nnactua. HememOpaHHble OpraHOU/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KIyTUKU. DyHKIIMK OpraHOMA0B KIIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp kiaeTkH. CTpoeHue aapa: sjuepHas 00004Ka, Kapuorasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammbl:  «Pacmipenenenre XUMHYECKHUX JJIEMEHTOB B HEXKHUBOW  MPUPOIE»,
«PacrnipenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOLIEN.

Tabmuer u cxembl: «[lepuomudeckas TabMUIla XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. [JHK», «Ctpoenne monexkynsl ATO», «CtpoeHne 3yKapuoTHUYECKOM
KIeTkn», «CTpoeHue KUBOTHOM KIeTkn», «CTpOEHHE pPACTUTENIbHOW KiIeTKuy», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/Ipa KIETKU», «Y TIeBOABDY, «JIMIuabD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

Jlaboparopuas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlaGopatopuast padora Ne 2. «M3yueHue CTpoeHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMHCAHHUE.

Tema 4. ’KuzueaessTeJLHOCTDL KJICTKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmmianusa (TUIACTHYECKUH  OOMEH) |
JUCCUMILTANNS (PHEPreTHUECKU 00MEH) — JIBe CTOPOHBI €IMHOTO TIporecca Metabonu3ma. Poib
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METabOIU3MA.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbiif. Pons depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocuHTe3a. Peakiuu ¢doTocuHTE3A.
D¢ dexTuBHOCTH (hOoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JIs KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3HpyIIue OakTepuu. 3HAUeHHWE XEMOCHHTE3a ISl JKU3HU Ha
3emuite.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHne  BEIIECTB,  BBIACIECHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl d3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKWCII€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIHS —
matpuuHblii cuaTe3 PHK. Tpancnsius — Ouocunres Oenka. Dtamsl TpaHchsiuu. KonupoBanue

aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.



Heknerounsie ¢opmbl xku3Hu — BUpychl. Mcrtopus otkpeitusi BupycoB (/. .
WBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKIIA BUPYCcOB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAeMbIe BUpycaMH. Bupyc nMMyHoAedunTa 4eaoBeka
(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tumbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSNY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunrte3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«bakrepnodarn», «Ctpoenne wu xkm3HeHHbId 1wk Bupyca CIIHMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKI, WM KU3HEHHBIM UK kieTku. MHTepdaza u muto3. [Ipouecchl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHUIl. JMIMIOMIHBIA M TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuel. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUIAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, NmpoucxXondlIMe Ha Pa3HbBIX
CcTausgIX MUTO3a. bBromorndeckuii CMBICII MHTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiios. Craguu wmeiosza. [lpormeccsl, mpoucxonsuime Ha craguax Menosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H

crniepmato3on1oB. OmiogorBopenue. [lapreHoreHes.



NunuBunyanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl 3MOPHOHATHHOIO PA3BUTHUS Y MO3BOHOYHBIX YKUBOTHBIX: JPOOJICHHUE, TaCTPYIISLUS,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOECHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuie! u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOitHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY, «KIETOUHBIN MUK,
«Permmukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaJUN OHTOIE€HE3A).

OOGopynoBaHue: MHKPOCKOI, MukKponpenaparbl «CrnepMaTo30MAbl MIICKOHUTAIOMIETOY,
«Sinexnerka milekonuTaromero», «KapnokuHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkny», monens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTMpEIapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTb M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lMcropuss pa3BuThs TeHETHMKH. Pojib LOHUTOIOTMU M
HMOPHOJIOTHUY B CTAHOBJICHUH T'€HETHKHU. BKiiag pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUHM, UHUTOTEHETHYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUUYECKHE TTOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTUM  HAclIeAOBaHUs  MPU3HAKOB, ycTaHoBleHHble [.  MeHnenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOTO MOKoyIeHus. [IpaBuio
JTOMUHUPOBaHUA. 3aKOH pacUIeIuIeHusl Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HETOJHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpelMBaHWe. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS  IPHU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIOLIEE CKpEIlMBaHUE.

Hcnons3oBanne AHAIIM3UPYIOIICTO CKPECIIMBAHWA A1 ONIPEACTICHUS TCHOTUIIA ocoou.



CueruieHHOe HaciefoBaHWe Tpu3HakoB. PaGora T. Moprana 1o cremjieHHOMY
HAaCJICIOBAHUIO I'eHOB. HapylieHne cuersieHus TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUEeCKrEe KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpeEeHUE Mojda. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacnmemoBanue MNpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuanuonssiii psinq u BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KoindecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOIU(PUKANMOHHONW U3MEHYUBOCTH.

Hacnencreennasi, Wi T€HOTHUIINYECKAsl, M3MEHYMBOCThL. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalnoHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuil: reHHbIE, XpPOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYUHBI MyTarii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOMN
nm3menunBocty H. 1. BaBuiona.

BuesinepHas Hacie1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TCHETHUKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HCIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeACNICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [II[P-ananusa. HacnenctBennsie 3a0oneBaHus
YyeloBeKa: TeHHble OoNie3HH, OONEe3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. ComaThdeckue H TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipuntumner 3m0poBOro o0pas3a >KU3HHU, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYEHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemMoHcTpaumMu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] W €ro UUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeET»,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUSI,
«Mero3», «B3aumMoneicTBUE ajlIeNIbHBIX T€HOBY, «['eHeTndecKkne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,

((KapI/IOTI/IHI)I YeJIOBEKAa M KHUBOTHBIX», ((BI/IJII)I U3MCEHYHUBOCTHY, ((MOHH(i)I/IKaHI/IOHHaﬂ



U3MEHYNBOCThY», «HacnenoBanue pesyc-¢pakropa», «l'eHeTHka rpymnn KpoBu», «MyTalnoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI HU
MuKponpenapat «/lpo3oduna» (Hopma, MmyTauuu (HopMbl KPbIIIbEB U OKPacku Teja), repOapuit
«I"opox mOCeBHOW».

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTMOPUIHOIO
CKpEeLMBaHUA y Ap030(UiIbl HA TOTOBBIX MUKpOIpenapaTax.

Jlaboparopuas pabota Ne 6. «3yderrne MOAUPUKATMOHHON U3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy JIpo30Quibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBiIeHHE U aHAIHU3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa U IpouecC. 3apoKICHHUE CelNeKIUU U foMecTukanus. Ydyenue H. U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHBIE METOJbI CeJIEKIUU. MacCOBBI M WHAWBHUIYAIBHBIH OTOOPHI B CENIEKIIUU
pacTteHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. biIM3KkopoACcTBEHHOE CKpellMBaHNue — MHOPUIMHT.
Yucras guHus. CkpemuBaHue 4HCThIX JuHUB. [ereposuc, wunm rulOpuaHas cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauHr. Otnan€énHas rubpuamzanus U e€ yCIexwu.
NckyCcCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUIIOUAOB. JOCTMIKEHHSI CEJIEKUHUH PaCTEHUI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpaciab NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kiierounas wumxkenepus. Kiierounble
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUeckue mpodiembl. MO —
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmuupbl u cxembl: KapTa «lleHTpbl MPOUCXOXKIECHHUS M MHOr0o00pasusi KyJIbTYpHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas

rubpunmzamus», «Paborer akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI



O6uotexHonorun», «KierouHsle KylbTypbl U KIOHHpPOBaHHE», «KOHCTpyMpoBaHME M MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHu, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHIKEHUS CEJEKLMU PACTEHMM M KUBOTHBIX (Ha
CENICKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBI Y4acTOK, B TEIUIMYHOE

X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. DBorromHOHHAA OHOJIOTHS.

ITpennocsuIku BO3HMKHOBEHHs 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpUS U €€
MeCTO B OHosoruu. BinsHue 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHM U JPYTUX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Giop MaTepUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJCTBA M Pa3IM4YUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJIOTUYHbIE, PYIMMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JBuoKkyiye Cuibl ABOJIOLUMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTb, OOphOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bonmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [Tomyisanus kak eIMHALA BUAA U SBOTIOLNH.

JBmwxynme cuibl ((hakTophl) BOJIOLNUN BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAs HM3MEHYMBOCTh. IlomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EctectBeHHbIl 0TOOp — Hampamistomuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KakK pe3yiabTaT dBoitonun. Ilpumepsl npucnocoOneHnit

y Opraau3MoB. ApoMop(}O3bl U UIN0ATATITAIIHH.



Bun wu BumoobOpaszoBanue. Kputepum Buma. OcHOBHbIe (GOpMBI BHUI000pa30BaHMUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.

Makposomrorusi. @opmbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMOoCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUHUAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas padaiusl.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkxens, @. Mroiep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE OpraHmYeckoro Mupa Ha 3emiiey», «3apoJIbIn
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CYIIECTBOBAHUEY,
«EcrectBennsbiii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
JKUBOTHBIX», «[lomynsumny, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMOpP(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cunsl sBomonnn», «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUT00OPA3OBAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIlpaBJICHUS YBOIOLUNY, 00bEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapta wmupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3Butne Hacexkomoro», «Pa3BuTme nArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaruu GOpMbI KPbUIHEB U OKPACKH TEa).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopHast pabora Ne 2. «OmnmcaHue TPHUCTOCOOJCHHOCTH OpraHu3mMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JoHayuyHble MpEeACTABICHUS O 3apOXKIACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abWoreHe3 M TMaHCIepMHUs. XHUMHYECKas DBOJIONUS. AOMOTEHHBIN CHHTE3
OpPTraHWYECKHX BEIIECTB W3  HEOPTraHWYECKUX. OKCIEPUMEHTAIbHOE  TOATBEPKICHUE
XUMHUYECKON 3BONMIOIMK. HauanpHble 3Tanbel 6uonorunueckoit ssomoonun. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX

OBOJJIIOIHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB.



Pazeutne xu3HM Ha 3emsie 1o Hdpam W nepuomaMm. Karapxed. Apxeiickas u
npoTtepo3oiickas 3pel. llameo3oiickas spa u e€ mepHOAbl: KEMOPHUICKHHA, OpIOBHKCKUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuoJibl: ajgeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPACTUTENBFHOTO M XHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPy )KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CHCTEMATHYECKUE
IpyIIbl OPraHU3MOB.

OBojironusi 4elnoBeKka. AHTpONOJOrusi Kak Hayka. Pa3BuTue npeacTaBieHUH O
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3ydeHus: antponorene3a. Cxo/IcTBa M pa3andMs 4elloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEIIOBEKA.

Hewxymme cuibl  (pakTopsl) aHTpororeHesa. HacnencTBeHHas HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHnepranbckui, YenoBexk pasymublii. Haxonkum
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME pachl: eBporeouaHas (eBpasuiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAs), MOHIOJOMJHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
IPUCTIOCOOTIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO yenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHOU cUCTEeMbI», «Pa3BuTHE OpraHMYecKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTEMAa OPraHM4ecKoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOECHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJleOHTOJOTHYECKUX HaXOJOK
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UemoBeueckre pacb».

Ob6opynoBanue: wMmynsixku  «lIporcxoxkaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,

MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN M300pakeHHUs KaMEHHBIX OpyIuil



MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpebdia), reoXpoHoJIorudeckas Tabauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOIMAEMBIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTATKOB PACTCHHUH M KUBOTHBIX B
KOJUTCKILIUASX .

DKCKypcusi «IBOJIIOIUSL OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeAUeCKUl My3eil).

Tema 3. Opranusmbl U OKPY:KaloIas cpeaa.

DOkojorusi Kak Hayka. 3afadyd M pa3fesibl dKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3€eMHO-BO3IylLIHas, I[OYBEHHas,
BHYTPUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOphBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOIU3M.
[TpucnocoOneHust OpraHu3MoB K AeCTBHIO a0UOTHYECKUX (PaKTOpoB. buomoruveckue puTMbl.

buotnueckue  Qaxtopel. Buabl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHHE OHOTHYECKHUX
B3aMMO/JICHCTBUI AJIS CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKH MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUrpauusd. JuHamuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ PeryJisiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuup! u cxemsl: kapta «lIpupogasie 30Hb1 3eminy, «Cpenpl 0OUTaHUST OPTAHU3MOBY,
«Dotonepuoausm», «llomymsiuun», «3aKOHOMEPHOCTHM POCTAa YHMCICHHOCTU MOMYJISILIUU
uHOy30pUun-TYpenpkn», «lIuiessie Henmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIOTHOCTH MOMYJISIMKA PA3HBIX BUAOB PACTEHUI».

Tema 4. Coo01iecTBa M YKOJOrHYeCKHUe CUCTEMBI.



CoobOmiectBo  opranu3mMoB  —  Owomneno3.  CTpykTypsl  OWOIIEHO3a:  BUIOBAas,
NPOCTpaHCTBEHHas, Tpoduueckas (muieBast). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkonorudeckue cucreMbl (3kocucreMsbl). [loHsTHE 00 3KOCHCTEeMEe M OHOTEOICHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE TIOKa3aTeNd SKOCHCTEMBI: OHoMacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHJIbL: TPOAYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperyssnus, pazsurue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE IKOCUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buonormueckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiuuBocty skocucteM. CoxpaHeHHue OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepranckoro o O6mocdepe. ['paHuripl, cocraB u CTpyKTypa OHOCHEpHI.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouochepbl Kak IN0OATbHON 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecUe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUUECKUE MPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YNPaBJICHUS MPUPOJHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

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

Tabmunel u cxemsl: «llumessie nenuy», «brUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHusy, «OKoMorMueckas mnupamuga», «buocdhepa u yenoBex»,
«9KocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS Ha MPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3[yXa W TPYHTOBBIX BOA», «llouBa — BakHeWas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKOBBINA 3P herT», «DPakTOpHI

PaMoaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



XKU3HU B Ouochepen, «O30HOBBIN 3KkpaH Ouochepr», «KpyroBopoT yriaepoma B OGuocdepe»,
«KpyroBopot a3zora B Ipupoe».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutensHble  coobmiecTBa»,  Koiulekuuu — «buomenos», «Bpenutenum — BakHeMIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpylnIaM ogHoro suja, KpacHas kuura Poccuiickoin

Deneparun, H300pakeHIsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOITPAMMBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBiuMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIuMHUCs IPOrpaMM CpeAHero oo1iero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U

MPECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJCIICHBI
CIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENECHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO MPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyaoCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTAaKOTCA B CAUHCTBC
yueOHOM W BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMHM, IPUHITHIMU B
o011ecTBE MpaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, Pa3BHUTUA BHYTpeHHCﬁ Mo3nuuu JTMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY W IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JImaaoCTHBIC PE3YIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
paCiupC€HUC XKHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTH B MPOLCCCE pe€ain3alliid OCHOBHBIX
HaIpaBJE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasaaHcKoOro BOCIMTAHUS:



c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULMK  OOy4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPaBOIOPAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IC6HBIX U I103HaBaTCJIbHBIX 3aJa4, BBIITOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  ONPEIENSITh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YUYUThIBAaTh B CBOMX JCWCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOI'O
BSaHMOI[efICTBHH JHOI[CI\/JI C pa3sHbIMU y6e)KZ[eHI/I$IMI/I, KYJIbTYPHBIMU LCHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXXKUTEIHHOTO OTHOILICHUS K MHEHHIO
OTITIIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTH POCCHICKOM IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHONM, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIEE MHOMOHAIMOHAIIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MaAMITHUKAM TPUPOJIBI,
JOCTH>KeHUSIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYAE;

CITOCOOHOCTh OIICHMBATh BKJIAJ POCCHHUCKUX YYEHBIX B CTAHOBIIGHHE W pPa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHU 3HaYE€HUSI OMOJIOTHUH B ITIO3HAHUU 3aKOHOB IMpUpoOAkbI, B )KU3HH YCJIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCTbH K CIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0O HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYICH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH,

OCO3HAaHHUC JIMYHOTO BKJIaAa B TIOCTPOCHHUC YCTOﬁqHBOFO 6y,[[yH.ICI“O;



OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOIUTENSM, CO3JaHHI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *U3HU B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauyecTBa TBOPUECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHMS, (POPMHPOBAHUAL  KYJBTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

MOHMMAaHKE U peain3alus 3J0pOBOro U 6e30MacHoOro oopasa *KU3HU (340POBOE MUTAHUE,
coOIOfiecHHe TUTUEHUYECKUX MPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MNPUBBIUEK (YHNOTPEOJCHUS aaKOroJs,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITENIBHO  BBIMIOJNHATH  TaKylO
JeATEeIbHOCTb;

HMHTEpEC K pa3nuyHbiM cepam mpodeccHoHANBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTUYECKH I1eJIecCO00pa3Hoe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;



CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMble TIPH U3YYCHUH OWOJIOTUY 3HAHUS U YMEHHS
IpHU PEIIeHUH TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM TPUPOONOIB30BAHUEM (COONIIOICHUE
MPaBWI IOBEACHUSA B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHUWE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEMPUITHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSATHBIC YKOJIOTHUECKHUE IMOCIEIACTBUS MPEITPHHIMAESMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYM€ Pa3BUTOrO HKOJOTMYECKOIO MBIIUICHHUS, HKOJOTMYECKOM KYJbTYPhI, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIMpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHMAIIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HAayKu ¢ OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U MTO3HAHUS MUDA;

NOHMMAaHUE crneuupuKU OMOJIOTMM KaK HAayKH, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YelOoBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJII COBPEMEHHOW IUBHIIM3AIMHN: O0eCTieYeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TPOOJIeM U oOecreueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUH OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KYJIBTYPBI, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIHHOU
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MMOHUMaHUE CYIIHOCTA METOJOB IO3HAHUS, HMCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJyYyaeMble 3HAHUS [UIS aHalu3a W OOBSICHEHUS SIBICHUU
OKPYXKAIOIIET0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHHI, YMEHHE JelaTh OO0OCHOBaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMMEIOIIMXCS JaHHBIX C MEJbI0 TONy4YeHUs

JOCTOBCPHBIX BBIBOJAOB,



CIIOCOOHOCTHb CaMOCTOSITENILHO MCIIOJb30BaTh OHOJOTHYSCKUE 3HAHMS IJi1 peIICHUA
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAgX;

OCO3HAaHUEC INCHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATL HNPOCKTHYIO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJILHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTH K HEIIPEPLIBHOMY 06p330BaHI/IIO n CaMOO6p330BaHI/IIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTMM B COOTBETCTBUHM C JKH3HEHHBIMU

OTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «bBHOJOorus» BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCA  MEXKIUCIUILUIMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHON KapTUHBI MUPa
n CHGHI/I(l)I/IKy METOOOB IIO3HAHMUA, I/ICHOJILByCMI)IX B €CCTCCTBCHHBIX HayKax (BGHICCTBO, E)HepI‘I/IH,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIEIOBaHHEe, HAONIOECHUE, U3MEPEHHUE, DKCIICPUMEHT M JPYTUX), YHUBEPCAIbHBIC
yueOHbIe JIeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIICTCHIIMH OOYYarOIIUXCH,
CIIOCOOHOCTE o0yJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHBbIE AEHCTBHS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHbIE PEe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OOIIero o0pa3oBaHUS
JOJIZKHBI OTpa)KaTBI

OBgi1ajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 0a3oBbIe JJOrnyecKue AeHCTBH:

CaMOCTOSITENILHO (DOPMYJTMPOBAaThE M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIF30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU MOHSITUSIMHU);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIb30BaTh OHMOJIOTMYECKHE ITOHSATHS JJIs OOBSICHEHUS (paKTOB U SBJICHUM XKUBOU

MIPUPOJIBL;



CTPOUTH JIOTMUECKHUE pacCyXIeHHUs (MHIyKTHBHBIC, JACIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHbIE CPEACTBA JUIS MPEACTAaBICHUS CYIIECTBEHHBIX CBS3CH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKHU MOCIIEICTBUI JESITEIILHOCTH;

KOOPJIMHUPOBATH U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOT0, BHUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BBIE HCCIEN0BATENLCKHE AeliCTBHS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKON M MPOCKTHON NEATEbHOCTH, HaBbIKAMHU
pazpeiieHusi mpobaeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOHCKY METOJIOB
pelleHus MPaKTUYECKHX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJBI ACATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMCHCHHIO B yYCOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIILIEHUS, BIaJeTh HAYYHOU TEPMUHOIIOTUEH, KITFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7auM B 00pa30BaTENbHOW JAESITEIBHOCTA U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHHsl, HaXOIUTh apryMEHTHl IS JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh ApaMETPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBAThH TIPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISATh II€JICHANIPABICHHBIM TOUCK TIEPEHOCa CPEACTB M CIOCOOOB JEHCTBUS B
pohecCHOHATEHYIO CPey;

YMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYIDO U  MPAKTUYECKyl0  o0yacTu

KHN3HCOCATCIIbHOCTH,



YMETh UHTEIPUPOBATh 3HAHUA U3 PA3HBIX yUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIBHBIE MOAXOABI U PELICHMs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe y4eOHOro Mmocoowus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTEepHeTe), aHATU3UPOBAaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (opM
IPECTaBICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(dopMynupoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
Oouonornyeckoit nHGopMaIK, He0OXOIUMOH /1JIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOIb30BAHUS PA3IMUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMalbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAaueCTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHATh XUMHUYECKUE, (PU3MUECKue M MaTeMaTU4eCKHe 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPEoOpPa30OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMANWU, HHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsiajgeHne yHHBepPCaJIbHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

1) o0menue:

OCYIIECTBIISATh KOMMYHUKAIIUU BO BCEX cdepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYKIEHHSI OTHOCUTEJIBHO BBINIOJHEHUS IIpEeNIaraéMoi 3ajJadd, Y4MTBIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCHN);

pacrno3HaBaThb HeBepOaJibHblE cpencTBa OOLICHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIpYTHUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMS C HCIIOJIB30BAHHUEM SI3BIKOBBIX

CpPEJCTB.



2) coBMecTHAas JeATEeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHO 3a1aun;

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

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPIHMHUPOBATH
NeHcTBUS MO0 €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, paclpeleniTb poiau C Y4E€TOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IMPOEKTHI, OLIEHWBATh WJEHM C TO3ULUU HOBHM3HBI, OPUIMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3zanmsi:

UCTIOJIb30BaTh OMOJIOTHMYECKUE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOH PYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:



JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICUCTBUN
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3Y/IbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE CeOsl U APYruX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTAaTOB JI€ATEIbHOCTH;

MIPU3HABAaTh CBOE MPABO U MPABO JIPYTUX Ha OLINOKU;

pa3BHUBATb CIIOCOOHOCTH MMOHUMATh MHDP € IO3UIHUU APYTroro 4€JI0BCKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpeamerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue st yueOHoro npeamera «buosorusy Hay4yHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHBIX ¢ Ouosorueir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CoJEpKaHHe OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OMEH BeImeCTB M  MpeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HaCJIeACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jaraTb OWOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,

[EHTpaJibHas JI0TMa MOJeKyJsipHOU Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) u yueHus (0 1ieHTpax MHOT0OOpa3us M MPOUCXOKIEHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
SKCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIENyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M YKapHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3J0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawlleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHblE TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelMBaHMe, CLIETUIEHHOE HAaClleZJIOBaHUE, COCTABIATh CXEMbl MOHOIMOPUHOTO CKPELIUBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OILIEHWBAaTh M HHTEPHPETUPOBATh HH(POpMAIUIO OHOIOIMYECKOTrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIUYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(}OpMaLNU, HAyYHO-TIONYJISPHbIE MaTE€pHUalIbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS

€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U



HAyYHOT'O0 MHPOBO33pPEHUS, O BKJIaJIe POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHONW IPAaMOTHOCTH YeJIOBEKa Ul PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PAacCKphIBaTh CO/IepP)KaHUe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BUJI, TIOMYJISIIINSA,
reHoOHI, SBOJIOLHMS, JBIXKYIIHE CHIbI ((DaKTOpbI) JBOJIOIUH, MPHCIOCOOJICHHOCTh
OpraHU3MOB, BHJ000pa3OBaHUE, OSKOJOTHYecKHe (HaKTOpbl, SKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHWU, YKOJIOrHYecKas mupaMua, OuoreoueHnos, onocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (3BomounoHHass teopuss Y. [lapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxonacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W mytei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
ounoctepe B. U. BepHaickoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOACHUE W OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWIM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTAThH CYIIECTBEHHbIE MIPU3HAKU CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIEHO30B M JKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U MMOTOKA SHEPIMU B HIKOCUCTEMAX, aHTPOIIOT€HHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOreOXMMHMYECKHX ILIMKIOB B
o6uocdepe;

yYMEHHE TPUMEHSTH TOJTyYEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOJeH, COONIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM Oouonoruu IS paloHaIbHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OPMAIUIO OHOIOTHYECKOTrO

COJACPpIKaHMA, BKIHOYAKOIIYIO ICCBAOHAYYHBLIC 3HAHUA M3 PA3JIMYHBIX HCTOYHHKOB (CpC}ICTBa



MaccoBOil HMH(OpManUM, HAYYHO-TIOMYJSPHBIE MaTEpHalIbl), pPAacCMAaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIC TIMCBMEHHBIE U YCTHBIE COOOIICHUs, 0000Imas
OMOJIOTUYECKYI0 WH(POPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh

NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KonrTpoabubie IlpakTuuyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 buonorus xak Hayka. 2 1 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cucTeMbl U UX OpraHu3aIus. 1 https://m.edsoo.ru/5ST7SVKFTX
XHUMUYECKUN COCTaB U CTPOCHHE
3 8 1 0,5 https://m.edsoo.ru/YTLWWI9JEO
KJIETKH.
) KusnenesaTeIbHOCTb KIETKH. 6 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXeHME U HHANBUAYAIbHOE
5 5 0,5 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB.
HacnencTBeHHOCTE M U3MEHYHNBOCTE
6 8 1 1 https://m.edsoo.ru/ONPNXIJ7X6
OpraHU3MOB.
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH.
8 PesepsHOE Bpems. 2 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 3 3 5

[TPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kounrpoabusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 DBOIIOIUOHHAST OMOIOTHS 9 1 0, https://m.edsoo.ru/7F6R1ZROH
Bo3HUKHOBEHHE U pa3BUTHE )KU3HU
2 9 1 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3eMiie
3 Opranu3Mbl 1 OKpYyKaroias cpeaa 5 0,5 https://m.edsoo.ru/XNFOD96AA
Coo00111ecTBa U DKOJIOTHYECKHUE
4 9 1 https://m.edsoo.rut/ WXWAVSS56F
CHCTEMBI
5 PeszepBHOe Bpemst 2 https://m.edsoo.ru/T3R3FWNON
OBILIEE KOJIMYECTBO HACOB I10 y ; Ls
[IPOTPAMME ’







IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

buonorus B cucreme Hayk.
Illpasuna Th na ypoxax
ouonozuu.

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

02.09.26

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/O2T4D1UI5

Konumponvnaa paboma Nel
(Cmapmoesas).

09.09.26

MeToasl TO3HAHMS KUBOMH
MIPUPOJIBI.

buonornueckue cucTemsl,
MIPOLIECCHI U UX U3YUEHHUE.

16.09.26

23.09.26

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

XUMUYECKHUHM COCTaB KIIETKU.
Boga n MmuHepasibHbIE COJH.

benku. CoctaB u cTpoeHue
O€eJIKOB.

DepMeHTBI —
OMOJIOTHYECKHe
KaTaJlu3aTOpPHI.
Jlabopamopnas paboma Ne
1: «H3yuenue
Kamaaumu4eckou
aKkmuenocmu hepmenmog
(na npumepe kamanaszt)».

0.5

30.09.26

07.10.26

14.10.26

https://m.edsoo.ru/V33INUWSW

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITIS

VYriaeBoasl. JIUIUAbI.

21.10.26

https://m.edsoo.ru/ WOELRA9B3




10

HyxnenHoBbIE KMCIIOTBHI.
ATO.

I/ICTOpI/Iﬂ N MCTOABI U3YUYCHUIA
kietku. Knerounas TEOpHsL.

11.11.26

18.11.26

https://m.edsoo.ru/JIXQMJOGM?3

https://m.edsoo.ru/XDCLRAF10Q

11

12

KieTka xak 1eioctHas Kusas
cHUCTEMA.

CrpoeHnue 3yKapuoTUYECKOn
KJIeTKH. Jlabopamopnasn
paooma Ne 2: «H3yuenue
Cmpoenus Kiemox
pacmeHuil, HcugomHulXx,
2puboe u baxmepuii noo
MUKPOCKOROM HA 20M08bIX
MUKponpenapamax u ux
onucanuey»

0.5

25.11.26

02.12.26

https://m.edsoo.ru/KZ01WSLJY

https://m.edsoo.ru/LOB3I3XYZ

13

14

15

Konmponvnas paboma Ne2,

OOMeH BEIIECTB.
DHepreTUYecKuii 0OMeH.

®oTtocuHTe3. XEMOCHUHTE3

09.12.26

16.12.26

23.12.26

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

JKn3HeHHBIN UK KISTKH.
Henenune knetku. MuTos.
Jlabopamopnas paboma Ne
3: «Habwoenue mumo3sa 6
KJ1emKax KOHYUKa KopeuiKa
JIYKa HA 20M08bIX
MUKponpenapamax

0.5

30.12.26

https://m.edsoo.ru/540F4L77W

17

buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3A.

13.01.27

https://m.edsoo.rt/TFDKDDWWM




18

19

Tpancsius — OHOCHHTE3
Oenka.

HexkneTounsie hopMbl KU3HH

— BHUPYCHI.

20.01.27

27.01.27

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

https://m.edsoo.ru/2JL. XB4AOR

20

21

22

@OpMBI pa3MHOKECHUS
OpraHU3MOB.

Meiio3.

OO6pa3zoBaHue u pa3BUTHE
MIOJIOBBIX KJIETOK.
Omo10TBOpEHHE.

03.02.27

10.02.27

17.02.27

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo0.ru/C29L.4DXB8

https://m.edsoo.ru/MA4T8L5AD

23

24

25

26

NunuBunyanbHOE pa3BUTHE
OpraHu3MOB.

I'enetuxa — HayKa O
HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH.

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeLIMBaHUE.

Z[I/IFI/I6pI/II[HOC CKpCIIMBaHHC.

3aK0H HE3aBHCUMOI'O
HacCJICAOBaHUA ITPU3HAKOB.

24.02.27

03.03.27

10.03.27

17.03.27

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

https://m.edsoo.ru/ YSNANQG65V

https://m.edsoo.ru/P2SQ5ZGN?2

27

CLerieHHOe HaclleJ0BaHue
MPU3HAKOB.

24.03.27

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

28

29

I'eneTuka nona.
Hacnenosanue nprsHakos,
CIIEIUICHHEIX C IIOJIOM.

3MeHUNBOCTE.

0.5

07.04.27

14.04.27

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R




Henacnencrsennas
W3MEHYUBOCTb.
Jlabopamopnas paboma Ne
4: «H3yuenue
MoOughukayuonHoi
U3MEHYUBOCMU, NOCIPOCHUE
6apUAUUOHHO20 PAOA U
8APUAYUOHHOU KDUBOUL).

30 Konmponsnasn paboma Ne3. 1 21.04.27
Hacnencreennas

31 W3MCHYMBOCTD. ['eHeTHKa 1 28.04.27 https://m.edsoo.ru/E2IXRS2EB
YyeJIoBeKa.
Cenexkuusi. MeToasl 1

32 IOCTHOKEHUS CEJIEKIINU 1 05.05.27 https://m.edsoo.ru/3128P31.98
pacTeHUii U KUBOTHBIX.

33 bHOTeXHONOTHS Kak OTPaCiTh 1 12.05.27  https:/m.edsoo.r/ISK3Q6W0J
MIPOU3BOJICTRA.

34 bHOTeXHONOTHS Kak OTPaCiTh 1 19.05.27  https:/m.edsoo.r/TAKI9E62K
MIPOU3BOJICTRA.

35 OxpaHa npupobl. 27.05.27

OBIIEE KOJIMYECTBO YACOB 35

[10 ITPOI'PAMME




11 KJIACC

KosmuecTBo yacos
Ne HMara DJIeKTpPOHHbIe NN (ppoBbIE

Tema ypoka Konrpoabnbie IIpakTuyeckue
n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

OBONIOIUSA U METO/BI €€
1 uzyuenus. [lpasuna Th na 1 04.09.26 https://m.edsoo.ru/6KWQIKBKU
Ypoxax 6uonozuu.

Konumponvnas paboma Nel

1 1 11.09.26
(Cmapmoesas).

Uctopust pazsutus
3 MPEACTABICHUIN 00 YBOFOIUH. 1 18.09.26 https://m.edsoo.ru/TOFAUE4ZP
MukposBonronus.

[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
Jlabopamopuas paboma Ne 1

1 0.5 25.09.26 https://m.edsoo.ru/D3UCLTSOF
«Cpasnenue 6uoo6 no

Mopgponozuueckomy
Kpumepuio».
JIBUOKyIHE CUTIBI

5 (anemeHTapHBIE (HAKTOPHI) 1 02.10.26 https://m.edsoo.ru/3EH6CNOWI
IBOJIIOLIMH.

EcrecTBennsbIit 0TOOp 1 €ro

1 09.10.26 https://m.edsoo.ru/DY32BUDOQO
(bopMBL.

Pe3ynbTaThl 3BOMIOLMN:

MPHCTIOCO0ACHHOCT 1 0.5 16.1026  https:/m.edsoo.ru/WAJHSTLOB

OPTaHW3MOB U
BUI000pa3oBaHue.




Jlabopamopnas paooma Ne 2
«Onucanue
npucnocooieHHocmu
op2anusma u eé
OMHOCUMENbHO20
xapaxkmepay.

Hamnpasnenus u nytu

8 23.10.26 https://m.edsoo.ru/PI1FIOYV3
MaKpPOIBOJIFOIHH.

9 HeoOpaTtumocTh 3BOTIONNH. 06.11.26 https://m.edsoo.ru/CLA9VCS5JJ
WcTopus xu3Hu Ha 3emiie U

10 METOZIbL €6 N3YACHHA. 131126  https:/m.edsoo.rt/MJYY IMVX7
['MmoTe3p! MPOUCX 0K ICHHS
JKA3HU Ha 3eMII€.
P

11 a3BUTHC KH3HN Ha JeMIE 110 201126  https:/m.edsoo.r/EKNHXBOS2
3paM | MEPUO/IaM.
OCHOBHBIE HTAIIbI DBOJTIOLUN

12 PaCTUTENBHOTO U JKUBOTHOT'O 27.11.26 https://m.edsoo.ru/ECINSTF62
MUpA.

13 CoBpemenHas crcTema 04.12.26  https://m.edsoo.ru/7KILYOSCT
OpPTraHUYeCKOTO MHUPA.

14 Konumponwvnas paboma Ne2, 11.12.26

15 IBOIIOLHA HenOBeKa 18.1226 https:/m.edsoo.rs/ADV3JERUE
(aHTpOTIOTEHE3).

16 Jlsmxytpe cuitel (daxTops) 251226  https://m.eds0o.ri/D7IZMBYPQ
aHTPOIIOTEHE3a.
0)

17 CHOBHDIC CTAIH SBOIOLHH 150127  https://m.eds0o.ru/14G19MQ4K
YyeJIoBeKa.

18 UYenoBeueckue packl v 22.01.27 https://m.edsoo.ru/XL7QKCSPK




MIPUPOJTHBIC aIalITAIIH

YeloBeKa.

19 DKOJIOTHS KaK HayKa 29.01.27 https://m.edsoo.ru/R6L7VY2GB

20 Cpentei obmrais i 05.02.27  https://m.edsoo.r/K46KONSGI
HKOJIOTHYECKUE (PAKTOPHI
AbGuoTtnveckue HakTopsI.
Jlabopamopuas pavoma Ne 3.

21 «Mopdghonocuueckue 0.5 12.02.27 https://m.edsoo.ru/DCOIEUICY
ocodennocmu pacmenuil u3
PA3HbIX Mecm 00uUmanuny.

22 buotuueckue GpaxTopsl 19.02.27 https://m.edsoo.ru/G7NF3P1NM
3

23 wonoTreeIe 260227  hitps://m.edsoo.r/A6ZSMGNQR
XapaKTePUCTHKU TIOMYJISIINH.

24 Coobimectra Oprari3Mon — 050327  https://m.edsoo.r/X42J6ABRN
OHMOIIEHO3

25 IKOTOFIECKIE CHCTEMET 12.03.27  https://m.edsoo.r/0T2KIPNGZ
(9KOCHCTEMBI)
OcHOBHBIE TIOKA3aTETU

26 PKOCHCTEMEL. IKONOTHIECKiE 19.0327  https://m.edsoo.r/SILIRWZMR
nupamuibl. CBOMCTBA
skocuctem. Cykiieccust

27 [Ipuponanbie 3KOCHCTEMBI 26.03.27 https://m.edsoo.ru/NSTEWOGPE

28 AHTpPONIOT€HHBIE YIKOCUCTEMBI 09.04.27 https://m.edsoo.ru/ WIDMMUBCS
K. L

29 onmponsiiaz pasomanrs 160427  https://m.edsoo.ru/ WRS65U3WC
(umozosasn).
B _

30 Hocgepa — riobanbas 230427  https://m.edsoo.ru/2X1VG5Q18
IKOCHUCTEeMa 3eMITH.

31 3aKOHOMEPHOCTH 30.04.27 https://m.edsoo.ru/V5JT6B387Z




CyIIECTBOBaHUs Onochephl.

UYenoBedecTBO B Ouochepe

32 1 07.05.27 https://m.edsoo.ru/HXCDHPXDJ
3eMiTH.

33 CocyluecTBOBalHE IPHPOALL 1 1 140527  https:/m.eds00.ru/187G37606
YeJI0BEYECTBA.
O000111eH1E TEMBI

34 «CoobI11ecTBa 1 21.05.27 https://m.edsoo.ru/SW5XCF3K6
KOJIOTUYECKHUE CUCTEMBIY.

OBILIEE KOJIMYECTBO YACOB I10 34 15

I[TPOTPAMME







MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kox
NMPOBEPAEMOro

pe3yJabTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM

0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

CdopmMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHHMCKHX UM 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouosoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEIIOBEKA ISl PEIICHUS

JKN3HCHHBIX 3a1a4

YMeHHe pacKkpblBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHI: XHU3Hb, KIETKA, OpraHuiM; MeTabonn3m (0OMEeH BEIlIeCTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIIUS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrMYECKHe TEOPHH (KJIETOYHasl, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHUIbl X IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BHageTb METOdaMH HAayYHOI'0O TIIO3HAHUA B Oounosoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOIECCOB U HBHCHHﬁ;
opraHu3anus n IIPOBCACHUEC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIICIATH CYHICCTBCHHLIC IPU3HAKU BHPYCOB, KIJICTOK

ONpOKapuoT M ISYKApUOT, OJHOKJIICTOYHBIX HW  MHOTOKJICTOYHBIX




OpPraHW3MOB; OCOOCHHOCTH  MPOIECCOB OOMEHa  BEIIeCTB U
NPEBpAIICHHUs] SHEPTUU B KIETKe, (HOTOCHHTE3a, IUIACTUYECKOTO M
JHEPreTUYeCKOro  oOMeHa,  XEMOCHHTe3a,  MHTO3a,  MekHo3a,
OIJIOAOTBOPCHUA, PAa3SMHOKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHA

OopraHusma (OHTOI'€HE3)

VYMmenne MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHeHI/I$I
6I/IOJIOF HNYCCKUX IPOLECCOB U SIBHCHHFI, IJI TIPUHATUSA NPAKTUICCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpPEE;
IIOHUMaHUuE HGO6XOI[I/IMOCTI/I HCII0JIb30BaHU IIOCTI/I)KeHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTHH Ui PalMOHAIBHOTO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenue peiiatb 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- U
,ZLI/IFI/I6pI/II[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXEMBI MOHOTI' I/I6pI/II[HOI‘O CKpCIIUMBAHUA JJIA npeaAcCKa3aHus
HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHHe BBINOJHATH na6opaToprle U TIPAKTHYICCKUC pa6OTBI,

coOnrofarh mpaBwia Npu paboTre ¢ y4eOHBIM U J1abOpaTOPHBIM

o0opyoBaHHEM
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YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOrMYECKOT0 COJAEpKaHuUs, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayuyHO-ONyJIsipHBIE MaTepUabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEel0BaHUi B Ouosoruwy,

MCIHIINHC, OMOTEXHOJIOTHHU

YMeHue co3/iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BaTh MTOHATUUHBIN armapar ouoJiornuu




11 KUIIACC

Kox
NPOBEPAEMOro

pe3yJabTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM

06pa30BaTeJ’[LHOI7I nporpaMmasl CpeaHEro oﬁmero 06pa3OBamm

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUH B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B DOPMUPOBAHNH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHSI; O
BKJIQJIC POCCHHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
ouosnoruy; (PyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKa HJIsi PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U

MOHSTHH: BU, HOIIYJIAAIWA, FCHO(i)OHI{, SBOJIIOLMA, ABWIKYIIUC CHIIBL

(dbakTopsI) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTUYECKUE (bakTopsl, IKOCHUCTEMA,
MIPOTYIICHTHI, KOHCYMEHTBI,  PEAYIEHTHI, Hend  MUTaHWS,

IKOJIOTHYECKas TUpaMuia, OMoTeoreHos3, ornochepa

YMeHue uznaratb OMOJIOTMYECKHE TEOpUU (PBOIIOLMOHHAsA Teopus Y.
JapBuHa,  CcHUHTETHMYECKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojbimeBoro cxoactBa K.M. Bapa, uepenoBanus
IJIaBHBIX HamnpasiieHuid u nyteit sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensiTh  TpPaHUIBI  HX

MMPUMCHUMOCTH K ) XUBBIM CUCTEMAM

YMeHue BIajeTb METOJaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/leHNEe W OIKMCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHmW3anus W MPOBEJICHUE OHWOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMeHue BBIJIEIISITh CYILIECTBEHHBIE MIPU3HAKU CTPOEHHUS
OMOJOrMYEeCKHX OOBEKTOB: BHUJOB, MOMYNISLHH, MPOAYLEHTOB,

KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOTeOIleHO30B U  DKOCHCTEM;




0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU WU3MEHUYUBOCTH,
€CTeCTBEHHOI0  0TOOpa, BUA000pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEMCTBUSA HKOJOTMYECKUX (DAKTOpPOB Ha OpraHU3MBI,
IIEpeHOca BEUIECTB U NIOTOKA 3HEPTUU B IKOCUCTEMAX, aHTPOIIOI'€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYIrOBOPOTA BEILLECTB U

OMOre0OXMMHYECKUX IIUKJIOB B Onochepe

VYMmenne IMPUMCHATH MOJIYYCHHBIC 3HaAHUA JJIS O6L$ICHCHI/I$I
OHMOJOTrMYECKHUX MPOLIECCOB U SIBJICHUM, IJIS1 MPUHATHS MPAKTHUYECKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/J0POBbS OKPYKAIOLIHX JII0JIEH, COOTI0ACHUS HOPM
rpaMOTHOTO MOBEAECHUS B  OKPYXKAIOIIEH NPUPOJHON  CpPEIE;
MMOHMMAaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JIOCTHUKEHUH

COBpCMCHHOfI ouogoruu JJIA paliliOHAJIbHOI'O ITPUPOAO0II0JIb30BaHUS

VYMmenue peiiaTtb 3JICMCHTAPHLBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb

CXCMBI IICPCHOCA BCIICCTB U S9HCPIrUU B 9KOCHUCTEMAX (I_Iel'II/I HI/ITaHI/ISI)

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnroAaTh mpaBwia Mpu paboTe C Y4eOHBIM U JIAOOPATOPHBIM

o0opynoBaHuEM

YMeHHe KPUTHUYECKU OLIEHUBATh W HUHTEPIPETUPOBATH WH(OPMAITUIO
OHMOJIOTUYECKOTO COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS
W3 pa3iauyuHbIX UcToYHNKOB (CMIU, HayuyHO-IONysSpHBIE MaTepHAIIbI);
paccMmarpuBath rJ100anbHbIe IKOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO
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YMeHue co3naBath COOCTBEHHbBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS,
0000111251 6MOJIOTHYECKYI0 UH(POPMAIIHIO U3 HECKOJBKUX MCTOUYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrmapar OHOJIOTUH




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

1.1

buomoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOIOTUYECKUX HAYK

1.2

Meroabl MO3HAHUS KUBOM NpUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccuukaius, MOJEIHPOBAHUE, CTAaTUCTHYECKas o00paboTka

JTAHHBIX )

2.1

22

JKuBnIe ccTeMBI U X opranu3anus

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMeT ulydeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

ypOBHI/I OpraHru3annuu OHoCHCTEM: MOJ'IeKy.]'IHpHO—FGHGTH‘IGCKHIZ, KHGTOQHBIﬁ,

OpraHU3MEHHBIN, MOMYISALUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

3.1

3.2

33

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKUMM BOIbI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u crpoeHue OenKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpbI O€lIKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKue cBoiicTBa OenkoB. buonormyeckue
(GyHKIUHN OEIKOB.

depmeHTHl — Ouojoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTinums

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIOKO3a, pubo3a U Jae30Kcuprb03a), ITucaxapuabl
(caxapo3a, JnakTo3a) W TMOJHCaxapuabl (Kpaxmasl, TIUKOTEH, IIEJUTF0I03a).
buonorudeckne GyHKITUN YTIIEBOOB.

Jlunuaer:  Tpurnunepunsl,  crepounsl,  dochomunuasl.  [uapodunasHO-

rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE




yrijiesoaos, OCJIKOB U JIMIIUI0B KaK HCTOYHUKOB SHCPIrun

3.4

Hyxnennossie kucnorsl: [JHK n PHK. Hykneoruisl — MOHOMEpBI HyKJIIEMHOBBIX
kucnor. Crpoenne u ¢yakinuun JIHK. Crpoenme u ¢ynxkuum PHK. ATO:

CTpoeHHe U QYHKIIUU

3.5

3.6

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK
Krnerka kak nenoctHas >xuBasi cucrema. OOmIMe NMpPU3HAKU KIIETOK: 3aMKHYTast
HapyxHasi mMemOpana, monekynbl JJHK kak renmermyeckuii ammapar, cucreMma

chHTE3a OeKa

3.7

3.8

3.9

3.10

Tumbl KJIETOK: dyKapuoTHUecKas U mpokapuotudeckas. OcoOEHHOCTH CTPOCHUS
npokapuoTuueckoil  kinerku. Kierounas crenka Oaktepuil.  CtpoeHue
9YKapHOTHYECKOM KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOH H

rpUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢byukumu. [InazmaTnueckas meMmOpana, e€ cBoicTBa U ¢pyHkuuu. Lluromnnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYECKas CETh
(BIIC), ammapar T'ombmxu, 1u3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IACTUAbL. [IponcxokIeHne MUTOXOHAPHA W IacTui. Bunibl
wiactua. HememOpaHHbIE OpraHoMIbl KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTD,

PECCHUYKHU, KT'YTUKH. cDyHKI_[I/II/I OpraHoON 0B KJICTKH. Bxmrouenus

Snpo — perynsaTopHbiii neHTp kieTkd. CTpoeHue sjpa: siaepHas 000JOdYKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

TpancnopT BEeHIECTB B KIIETKE

4.1

X(I/ISHGI[GSITCJ’IBHOCTI) KIJIIETKHN

OOMeH BemiecTB, WM MeTa0OIU3M. AcCCUMUIAIUS (TUIACTUYECKHT OOMEH) H
JTUCCUMUJISIINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsiii. Poiab

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
OddexktuBHOCTH (PoTOCHMHTE3a. 3HAaYeHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusnue ycrmoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MPOJYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEeMOCHHTE3MpyIolMe OakTepuu. 3HAUeHHE XEMOCHUHTe3a IJis




JKA3HU HaA 3emiie

4.3

4.4

4.5

DOHepreTudyeckuii oOMeH B KIieTKe. PaciiemieHue BeUIecTB, BBIICICHUE U
aKKyMYJIMPOBAaHUE HHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukxonn3. bpoxenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHa

Peakiiun marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTuYeckol uHpopmanuu B kieTke. ['eHeTHMYecKuit KOJ U ero CBOMCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancmsaumst — OuocunTes Oenka.

Komuposanue amuHokuciot. Posb pubocom B 6nocunTese Oenka

Hexnerounsie ¢Gopmbl ku3HM — BHpYChL. Mctopus oTkpeiTus BupycoB (/1.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HENCATEIBHOCTH BUPYCOB.
bakrepuodaru. boiesHnm pacTeHHi, J>KMBOTHBIX M YEJIIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BMY) — Bo3doyaurens CIIM/]a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

PasMHOkXEeHME 1 MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

5.3

KneTounsnii WK, WIM KU3HEHHBIM IMKIT KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B HHTepdasze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JHK. Crpoenue xpomocoMm. XpoMOCOMHBI HabOp — KapUOTHIL.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XpOMAaTHUBI.
[uTosornyeckne OCHOBBI PA3MHOKEHHSI W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne kinetkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buaesl Gecrnonoro
pPa3MHOXXEHHUA: JEJIEHHE HaJABOE€, IIOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC NI CCICKINN

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECTOIOTO.
Metios. Cramum wmeito3a. Ilpomecchl, mpouwcxoAsmipe Ha CTaausIX Meio3a.
[ToBenenue xpomocom B Mmero3e. KpoccuHrosep. buonoruueckuidi CMbICIT M

3HaYeHUE MEN03a

5.4

I"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losOBBIC

KEJIE3bl. CCMCHHHUKU W SAUYHUKH. 06pa3OBaHI/IC W Ppa3BUTHC IMMOJIOBBIX KIJICTOK —




raMer (crepMaTo3oui, SHIEKIeTKa) — cepMaTorenes u oorenes. OcoOeHHOCTH

CTPOCHHUA HﬁHeKHeTOK " CIIEpMAaTO30MJ0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

5.5

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y IO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pa3Butue. Tumbl
NOCTAMOPHOHAIFHOTO PAa3BUTHA: MPSAMOE, HEMpsAMoe (JIMunHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

IIpeamer u 3agaun renetuku. Vicropus pa3sBuTus reHETUKH. Bkian poccuiickux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rNYEeCKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHbIE TeHETHYECKHE NMOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B

cXemax CKpelMBaHUI

6.2

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, ycCTaHOBiIEeHHbIe I'. Menpaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €IHHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuwio noMuHHMpOBaHMs. 3aKOH pAacIUEIJICHUS PU3HAKOB.
I'nnore3a uncroTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JiurnOpuiHoe ckpelnBaHue. 3aKOH HE3aBHCHMOTO HACIIEOBAHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTMOPUIHOTO CKpEIIMBaHMs. AHaIU3UpPYIOLIEe
cKkpemuBaHue. lcrnonp3oBaHuEe — aHATM3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIPEACIICHUS I'CHOTUIIA ocobu

6.3

6.4

CuemnieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJeOBaHWIO TIeHOB. HapymieHwe cCroeruleHHss TE€HOB B pe3yJbTare
KpOCCHHroBepa. XpOMOCOMHAasl TeOpusi HacleACTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enernka mosia. XpOMOCOMHOE OIpeaeTeHue IMoia. AYTOCOMBI MU IOJOBBIE
xpomocoMmbl. ['oMoraMeTHble M reTeporamMeTHble opraHusmbl. HacnepoBanue

MMPHU3HAKOB, CHUCIUICHHBIX C ITIOJIOM

M3MeHYHUBOCTS. BI/I}II)I N3MCHYHNBOCTH: HCHACJIICACTBCHHAs MW HACJICACTBCHHAs.

Pons Cpcabl B HEHACJIeICTBEHHOM N3MCHYHUBOCTH. XapaKTCpI/ICTI/IKa




6.5

6.6

MOIUGUKATMOHHOW H3MEHYMBOCTH. BapHallMOHHBIA psg M BapHALMOHHAS
kpuBad. Hopma peaknum npusHaka. KoM4ecTBEHHbIE M Ka4eCTBEHHBIE

IIPpHU3HAKW U UX HOpMA pCaKIH. CsoiicTBa MOI[H(l)HKaHHOHHOP'I HN3MCECHYHNBOCTHU

HacnencrBennasi, wiM TEeHOTHUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHASA
W3MEHYUBOCTb. Melo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHUYMBOCTH. MyTalMOHHAsT W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HacIeACTBEHHON u3MenuynBoctu H.M.

BaswmiioBa

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
YenoBeKa: TeHEeaJOTUYEeCKUH, OJIM3HELIOBBIH, UTOTCHETUYECKUH,
OMOXMMHYECKUN, MOJEeKyIsipHO-reHeThudecKkuil. CoBpeMEHHOE OmpeelieHUue
reHoTHUIIa: MOJIHOIMCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C
nomompio [Il[P-ananu3a. HacnencrBennsie 3a0o0sieBaHUS 4YETOBEKA: TEHHBIC
00s1e3Hu, 0OJIE3HH C HACIEACTBEHHON MPEapacoioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuuu. [IpUHLIUIBI 370pOBOTO
06pa3a KHU3HHU, AHUArHOCTHUKH, HpO(i)I/IJIaKTI/IKI/I n JICUCHHUs TCHECTHUYCCKHUX
Oone3nell. MenMKoO-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITTHCKON

TCHCTUKHU B IIPCAOTBPAICHUHN U JICUCHUHN IT'CHCTUYICCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi KaKk Hayka W Tpolecc. 3apOoXACHUE CEJIeKIUU W JOMECTHKAIUA.
VYuenue H.M. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

nopoJaa, mirtaMm

7.2

7.3

CoBpeMeHHbIE METObl CEeNEeKIUU. MaccoBbli W WMHIAUBUIYaJIbHBIH OTOOpPHI B
CEJIEKIIMM DPACTeHUH M KMBOTHBIX. OILleHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JMHUU.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas tulpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes U
[IOJIy4YEHUE TOJIUILIONAOB. JIOCTHIKEHMsI CEIIEKIUU pPACTEHWM, >KUBOTHBIX H

MHUKPOOPTaHNU3MOB

buoTtexHomnorus kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl

coznanust pexkomOuHantHoil JIHK wu TpaHcrennsix opranu3moB. Kierounas




umxkeHepusi.  Kinerounele  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pactenuii. KioHupoBaHWE  BBICOKONPOIYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. DKOJIOTMUECKHE W dTHdyeckue mnpoosembl. MO — reHeTnuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

1.2

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupnerenbctBa  3Bojiouuu.  [lajmeoHTosiornyeckue:  MOCIENOBATENbHOCTD
MOSIBJIEHUSI BHUJIOB B MAJEOHTOJOTMYECKOW JIETONUCH, NEepeXOoJHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HBIX BUIOB
103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTell y Bcex

OpraHu3mMoB

OpomononHass  teopuss Y.  [lapBuna. IIpeanocbulku  BO3HMKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONMIOLMHM BUAOB To JlapBuHY (M30BITOUHOE
Pa3MHOKEHUE MPU OTPAHUUEHHOCTH PECYPCOB, HEOMpeIeIEHHAs U3MEHINBOCTD,

6opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopust oBomouuud (CTD) W OCHOBHBIE €€ TOJOXKEHHUS.

MuxposBomtonus. [Tonynsinusa kak eAMHUIA BUAA U YBOJTIOLIMA

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Hpupoie. MyTaluOHHBINA
mpouecc U KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnnoHHBIE BOJIHBI U JApeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonuii Gpaxtop
HBOMIOIMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MpUCTIOCOOTIEHUH Yy OpraHn3MoB. ApoMop(}o3bl U UIMO0aJanTal|H.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BH1000pa30BaHMUS:

reorpaduyueckoe, 3K0JIOrHIecKoe




1.5

MakposBomroniust.  Popmbl  IBONIOLMHU:  (UIETHYECKAas,  JAMBEPreHTHasd,

KOHBEPIreHTHAA, rapaijiciibHasi. HCO6paTI/IMOCTB 3BOJIFOIIUH

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

2.2

JloHayuHble TPEACTABICHUS O 3apOXKACHUM SKU3HU. HaydHble T'UIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYECKas
SBONIOLHUS. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpabie sTanel Oumosnorumdeckoit spostonuu. ['mmnoresa PHK-mupa. IlepBbie

KJIICTKHU U UX 3BOJIOLIHA. (DOpMI/I]I)OBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB

Pazputne xu3Hum Ha 3emie mo spaM W nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpel. [lameosolickass 3pa W €€ NEpHOIbl: KEMOPUMCKUH,
OpIOBUKCKUM, CHIyPUMCKUN, JI€BOHCKMM, KAMEHHOYIOJIbHBIM, IIEPMCKHUH.
Me3so30licKas 3pa 1 €€ NepuoIbl: TPUACOBIN, FOPCKU, MEJIOBOM.

KaliHozoiickass »9pa u e€ mepuojabl: IMaJeOreHOBbIH,  HEOTCHOBBIH,
AHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEO0JOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATAITBI SBOJIIOLUU PACTUTEIBHOTO M )KHBOTHOTO MUPA. ApOMOP(O3HI y
pacTeHUd H KUBOTHBIX. [losiBIeHWE, paciBeT M BBIMHUPAHHE TPYII KUBBIX

OpraHu3mMoB

2.3

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue HBojouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

24

OBoronUs 4eroBeka. AHTPOIOJIOrHs Kak Hayka. PasButue mnpeacraBieHUil o
MIPOUCXOXACHUN ueloBeKa. Meroapl M3ydyeHHs aHTpororeHesa. CxoictBa u
pa3nuuus 4eIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHE YEIIOBEKA.

JBwxyume cuibl (pakTopbl) aHTponorenesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHbIN 0TOOp. OOuIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYAMi

TpyZia, MBIIUICHHE, PEYb

2.5

OCHOBHBIE CTaJUM M BETBU SBOJIOLMHM YEJIOBEKA: AaBCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpamoxondmuii, YenoBek HeaHJepTadbCKui, YemoBek
pasyMmHbIii. Haxomku MCKOIaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAaHHS, 00JIACTh

pacnnpoCTpaHCHUA, 00BEM TOJIOBHOTO Moa3ra, o6pa3 JKU3HHU, Opyausa

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIINE pachl: €BpONeouIHas (eBpa3zuiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUAHAS (a3uarcko-
amMepHuKaHckasi). UepTbl MPHUCIIOCOOICHHOCTH MPEICTABUTENIEH YEIOBEUECKHUX pac

K YCIIOBHSIM CylIeCcTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kputuka pacuzma




OpranusMsbl 1 OKpyXarouias cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3aJladyd M pas/ielibl SKOJOTUU. MEeToabl 3KOJIOTHYEeCKUX
UCCIIEIOBAaHMH. DKOJIOTHYeckoe MUpoBo33peHue. Cpenbl 0OUTaHHsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAasA, IIOYBCHHAsA, BHYTPUOPIraHU3MEHHAasA

3.2

Okonorudeckne  (aktopel. Krnaccudukamuss  sxomormdeckux — (hakTopos:
abuoTuveckre, OMOTHYECKHE W aHTPOMOreHHbIe. JlelicTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBbI
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3.5

AbGuornueckue (akTopel: CBET, TeMIIepaTypa, BIAKHOCTb. DOTONEPHUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JIGHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIUS,
XHUIIHAYECTBO, TMapasuTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OHUOTHYECKUX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX

DKOJIOTMYECKUE  XapaKTepUCTUKH  nonyiasiuud. OCHOBHBIE — IOKa3aTesd
MOMYJISALMKA: YUCICHHOCTh, TUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH IONYJIALMU U €€ perymsanus

4.1

4.2

Coo011ecTBa 1 3KOJIOTHYECKUE CUCTEMBI

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
NpOCTpaHCTBEHHAsA, Tpoduyeckas (mumesass). Buapl-nomunanTtel. CBs3u B

OnoleHo3e

DKoylorudeckue cucteMbl  (3kocuctemsbl). [loHaTHe 00 DdKOocHcTeMe W
6I/IOFGOII€HO3€. q)}’HKIII/IOHaJ'II)HBIe KOMIIOHEHTBI JKOCHCTCMBI: HpOI[yHGHTI:I,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIIECTB U IMOTOK SHEPIUHU B SKOCUCTEME.
Tpoduueckue (muiieBbie) ypOBHU OJKocHCTeMbl. [luieBbie 1€ W CETH.
OcHOBHBIE TOKa3aTeNd HKOCUCTEMBI: OHOMacca, MPOAYKIHUSA. IJKOJOTHYECKHE
MAPaAMUJBI:  TPOAYKIIMHM, YHUCICHHOCTH, Ouomacchl. CBOWCTBA HIKOCHUCTEM:

YCTOMYUBOCTB, CAMOPETYJIALMSA, pa3BuThe. CyKueccus

4.3

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WM
IIUPOKOJINCTBEHHOTO JIECa.
AHTpPOIOTE€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO60IKOCHCTEMBL.

buonorudeckoe u X03HCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.




buopasnooOpasne kak dakTop ycroitumBoctH dKocucteMm. CoxpaHeHUE

OHMOJIOrMYecKOoro pa3Hooopasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuimpl, coctaB U CTPYKTypa

ouocdeprl. Kupoe BemectBo M ero ¢GyHKiuu. OcoOeHHOCTH OMocdephl Kak

4.4 I00ANBHOM AKOCHCTEeMBI. J[MHaMHMueckoe paBHOBECHE M OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemecTB W OMOr€OXMMHYECKHE IHUKIIBI JJIEMEHTOB
(yrmepopa, azora). 3oHanbHOCTE Onochepsl. OCHOBHBIE OMOMBI CYIITU
UYenoseuectBo B Ouocepe 3emum. AHTPONOTCHHBIE HM3MEHEHUs B Ouocdepe.

L5 I'moGasibHBIE YKOJTOTHYECKUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOIO  YIPABJIEHUS MPUPOJHBIMH pecypcaMu U HUX

HCIIOJIBb30BaHUC. [[OCTI/I)I(CHI/ISI OHOJIOTUH U OXpaHa IpUupoabl




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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