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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUYECKYIO OCHOBY Ul OIpEAeSICHUs
HOJX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUA ydeOHoro mnpenmera «buosorus» cocraBuiu:
koHuentyanbHble nojoxeHus @I'OC COO o B3auMMOOOYCIIOBIEHHOCTH LENeH, ColepKaHus,
pe3ynbTaToB OOy4eHUs W TPEOOBAHWN K YPOBHIO MOATOTOBKH BBHIITYCKHHUKOB, TOJOXEHHS 00
o0UMX HEeNdIX M NMPUHIHUIAX, XapaKTEepPU3YIOIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit deneparyy, a Takke MOJIOKEHUs 0 crennpuke OUOIOTHH,
e¢ 3HAYeHHWU B IO3HAHMU S>KUBOM HpPHUPOJBI M O0ECHEUCHHM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
oOmiectBa. COrlacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpPEeNIeHbl OCHOBHBIE (DYHKIIMM MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma no Guosnoruu AaéT NpeacTaBieHHUe O LesaX, 00 oliel crpareruu ooydeHus,
BOCIIUTaHMS M pa3BUTUS OOyyaroIMXcs cpeacTBamMu ydeOHoro mnpenmera «buosorusy,
onpenenseT o0f3aTeNIbHOE MPEIMETHOE COJAEp)KaHHE, €ro CTPYKTYpPYy, paclpeneieHue Io
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIe0BaTeIbHOCTh M3yueHUs yueOHOro marepuaia c
y4€TOM MEXIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JJOTUKHM 00pa30BaTENIbLHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarouXxCs.

B nmnporpamme mno OHONOTMM TakKe YUYMTHIBAIOTCS TpPEOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3yibraTam oOydeHHs B (HOpPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIBHOM A€ATEIbHOCTH/yUeOHBIX JecTBUI 00yuaromuxcs 1mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrHYECKOro 00pa3oBaHUsL.

B nporpamme mo 6monorum (10-11 xnaccel, 6a30BbIif ypOBEHb) peajin30BaH IMPHUHIIHUII
IIPEEMCTBEHHOCTH B HW3Y4eHMM Ouosioruu, Omarojmapss 4eMy B HEW mpocMaTpuBaercs
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS, I[ICHHOCTHBIX  OpPHUEHTALMH  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HM U OEpeKHbIM OTHOLIEHHEM K OKpY’Karollen
npupoaHoii cpene. IlosTomMy Hapsigy ¢ H3ydeHHEM OOLIECOMOIOTHYECKUX TEOPHid, a TaKkKe
3HAHUM O CTPOEHUU KMBBIX CUCTEM Pa3HOI'O PAHIa U CYIHOCTH OCHOBHBIX MPOTEKAOLINX B HUX
IPOIIECCOB B MpOrpaMMe MO OHMOJIOTUM YJEJIEHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a/1a4, B TOM YUCIIE: MPOUIAKTUKA
HACJIC[ICTBEHHbIX ~ 3a00J€BaHUN  4YEJIOBEKA, MEAMKO-TeHETUYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBaHHMS 3KOJOTMUYECKH L€JIeCO00pa3HOro MOBEACHUS B OKpPY)KaIOLIeW MPUPOAHON cpene,
aHalu3a BIMAHUS XO3AHCTBEHHOM NEATEIBbHOCTH 4YEJIOBEKAa HAa COCTOSIHUE HPUPOJHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHWJIEHHE BHMMAHMS K NPHUKJIAJHON HANpaBIE€HHOCTH Y4eOHOTo
npeamera «buonorus» NpoaUKTOBAHO HEOOXOIUMOCTbIO 00ECHeueHHs YCIOBUM Ul peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 LIKOJBHOI'0 OMOJIOrHYecKoro o0pa3oBaHus, KOTopas MpeArnoaraer
dopmupoBaHue y OO0YYaroIUXCs CIHOCOOHOCTH AAANTUPOBATbCd K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0Omiero oOpa3oBaHHs 3aHMMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (popMupoBaHHE Yy OOYy4alOIIMXCsl NMPEACTaBICHUH O HayyHOW KapTHHE MHUDA,
pacummpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpPOE, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLMH, CO3MaéT YCIOBHSA MJIS: TO3HAHHUS 3aKOHOB KMBOW IPHPOJIBL,
¢dopMupoBanusa (yHKIHMOHAJIBLHOW TIPaMOTHOCTH, HAaBBIKOB 30pOBOro M Oe3omacHoro odpasa
KHU3HH, YKOJIOTHUECKOT0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOLIEHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HadeHue OWONOTHS HMMEET TAaKKe [UIA pPEIICHHs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33J]au CpelHEero oomiero o0pa3oBaHusl, COUANU3aKi o0yJaromuxcs. M3yyenue



Ouooruu obecrieynBaeT yCIOBHS TUTST dbopMupoBaHUS HMHTEJIEKTYalbHBIX,
KOMMYHHKAIIMOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTECTHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTErpalii OMOJOTUYECKUX 3HAHUHN C MPEACTABICHUSMHU W3 APYTHMX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHble MONI0KEHUS O MPpeHa3HAYEHUU y4eOHOT0o
npenmera «buomorus» cocraBUIM OCHOBY Ui OMpeAeNieHHusT TOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, IPEIICTABICHHOTO B IPOrpaMMe 110 OMOJIOTHH.

Ot60p conepkanusi yueOHOTO npeamera «bruoorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UINI KYJIbTYpOCOOOPa3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyUaIOIIUECs JOKHBI
OCBOUTH 3HAHHS W YMEHHS, 3HaYUMbIe N7 (popMupoBaHUS OOIIEH KyIbTYpbl, OMpPEEISIONIne
aZICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIOMIEH MpUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU U MPAKTUUECKOU aesTenbHOCTH. Oco00€e MECTO B TOM cHUCTEMe 3HAHUU
3aHMMAIOT dJEMEHTHl COJIEpP)KaHUs, KOTOphIE CIy>KaT OCHOBOM uis  (OpMUPOBaHUS
NPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OMOJIOrMYECKOr0 00pa30BaHMUsL.

CTpyKTypHpOBaHHUE COJIEpPKaHMsI ydyeOHOTO Marepuaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAaHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTAX
JKMUBOM TPUPOABL, O €€ YPOBHEBOM OpraHu3alydd W 3BOJIOUUH. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTro npeamera «BbHomorus» BBIIEICHBI CIASAYIOUINE COIepKaTeIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/Ibl HAy4YHOTO To3HaHUM», «KieTka kak OMoJornyYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa ¥ MHOrooopasue OpraHMuecKkoro Mupay,
«OBOJIOLHUS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

ens wm3ydenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHUE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHATBLHOW OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHUI UCIOb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBHM B
OTHOIICHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

HocTmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrieunBaeTCs pelIeHUEM CIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBUJIaX, CIY>KAIIMX OCHOBOW sl (OpMUPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYyYHOM KapTUHE MHUpPAa, O METOJaX HAy4yHOTO TMO3HAHUS,
CTPOEHHH, MHOTOOOpa3sMH KW OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOrO YpPOBHS OpraHu3aluu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIJICKTYyalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B TIpoIlecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJISIJIOB,
ueH U MOJIX0J0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJIEHHE Yy OOydYarommxcs oOIed KyabTyphl, (QYHKIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OICHUBATH SBJICHHS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHWU 3HAHUH U OMBITA, TIOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYaroNuXcsi YMEHUW WLIIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUW B TMPAKTUYECKOW MAESITENbHOCTH YEJOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH;

BOCIIHTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIOBEKOM >KMBOW MPHUPOIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIFOACHHS STUYECKUX HOPM IMPHU MPOBEACHUN
OHMOJOTMYECKHUX MCCIIeJOBAHUIA;

OCO3HaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWMA ISl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,



MpPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TMOBCEJIHEBHOM JXU3HU ISl OLEHKHU
MOCJIECTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpYXaroIled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHWE U COOIOIEHNE Mep PO HIaKTHKY 3a001€BaHUH.

B cucreme cpeanero obmero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0SI3aTENBHBIM Y4E€OHBIM TPEIMETOM, BXOMSAIIUM B COCTaB MPEIMETHON o0iactu
«EcTecTBeHHO-HAYUYHBIC PEIMETHD.

Jnst n3ydennst Ouoaoruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero 00pa3oBaHUs OTBOJAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hezmento), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTECTBEeHHBIMU HayKaMu, Quiiocoduei, 3TUKON, SCTEeTHKON W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHNUY COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. CrucTeMa OMOJOTHYEeCKIX HayK.

MeTtopl TO3HAHUS KUBOUM MPUPOIBI (HAOII0IEHUE, SKCIIEPUMEHT, OMTUCAHUE, U3MEPEHUE,
KJIaccU(pUKaIus, MOJASIUPOBAHHE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoprpetsi: Y. apsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOU TTPUPOIIBD.

JlabopaTopHbIe U IpaKTHYeCKHe PadOThI:

[Tpaktiueckass pabora Ne 1. «Vcmonp3oBaHWE pPA3MMYHBIX METOAOB TPU HU3YUYECHUU
OHOJIOrMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPraHU3aI U,

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Omosornu. OTIWYue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OWoOcHMCTEM H HUX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHbIA,  MONYJISUMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKH KHU3HH», «YPOBHH OpraHM3aldd >KUBOH
IPUPOJIBIY.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMu4yecKue 3JIEMEHTBHIL: MaKpOd3JIEMEHTHI,
MUKpO3JeMeHThl. Bosia 1 MUHepanbHbIe BEIIEeCTBA.

@OyHKIMU BOABl U MHUHEPAJIbHBIX BeHIeCTB B KkieTke. llomnep:kaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHHE OEIKOB. AMUHOKHUCIIOTEI — MOHOMEDHI OenkoB. HezameHnnumbie
U 3aMEHUMBIC AMUHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenKkoB. buonornyeckue GyHKIIMU OCITKOB.

®epMeHThl — Ouonornyeckue kKaranu3aTopbl. CTpoeHHE (EepMEHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramubbl. Otmiauuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTallu3aTOPOB.



VYraeBosl: MOHOCaxapusl (II0K03a, prubo3a U Je30kcuprdo3a), 1ucaxapusl (caxaposa,
JaKTO3a) W ToJHcaxapuabl (Kpaxmal, TIUKOTeH, LeJUI0J03a). buonornueckue (yHKIMH
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, ¢dochonmunuabl, crepouspl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkunu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JUIMJIOB Kak
MCTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorter: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢gynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Bugst PHK. AT®: crpoenue u
GbyHKIHH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — npuMep B3aUMOAECHCTBUS UAEH U
(dakTOB B HAYYHOM MO3HAHUH. MeTO/Ibl N3YUEHUSI KIIETKH.

Knerka kak nenoctHas >kuBas cucrema. OO1ue Mpu3HaKu KIETOK: 3aMKHYTas Hapy>KHas
memOpaHna, mosiekynbl JIHK kak renernueckuil annapat, cucteMa CMHTe3a Oeska.

Tumel KIETOK: DJYKapHOTHUYECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
npokapuotTuyeckon kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKOM KIETKH.
OcHOBHBIE OTINYHUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX (YHKIIMH.
[Ina3matnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ oOpraHoujbl.
OnnomeMOpannbie opranouas! kietku: JIIC, anmapat [N'onbaxu, mu3zocomsl. [lomyaBToHOMHBIE
OpraHouzipl KJIETKH: MHUTOXOHApPUH, IIacTHibl. lIpomcxoxkneHne MHUTOXOHIAPHHA M IIIACTHI.
Bunasl minactun. HememOpanHbie opraHouibl KIETKH: pUOOCOMBI, KJIETOUHBINA IIEHTp, LEHTPHOJH,
PECHUUKH, KIyTUKU. DyHKIINN OPraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsatopHblil neHTp kietku. CTpoeHue saapa: saepHas 000J04yKa, KapuoIuiama,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

[uarpammsel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXKHMBOW IIPHUPOJE»,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabmuuel u cxemsl: «llepuoauueckas Tabnuua XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI, «brocunTes 6enka», «CtpoeHue Moiekyisl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne s3ykapuOTHUECKON
KIeTkn», «CTpoeHue XKHUBOTHON KieTku», «CTpoeHue pacTUTeNbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», « CTpOEHUE A/Ipa KIETKW», « Y TIIEBOABDY, «JIMIUIbI».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYZOBaHUE MJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEpPEHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX U OaKTEpUAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaluTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMUiIa3bl WM KaTajlasbl)».

JlaGopatopnast pabora No 2. «V3yyeHHe CTPOCHHUSI KJIETOK PACTCHHMH, >KUBOTHBIX WU
OaxTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OIMHUCAHUE).

Tema 4. 7Ku3HeaeTeIbHOCTD KICTKH.



OOMeH BemiecTB, WIM MeTaboau3M. AccuMuisanus (TUIACTUYECKHH OOMEH) |
JUCCUMIIALUS (DHEPreTUYECKUii 0OMEH) — IBE CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Poib
3aKOHOB COXpPaHEHUS BEUIECTB U YHEPTUH B IOHUMAHUK METa0oIu3Ma.

Tunbel oOMeHna BemiecTB: aBTOTPOGHBIN U reTepoTpodHsbiid. Pons pepmeHTOB B 00MeHE
BEIIECTB U MIPEBPAILEHUH YHEPTUU B KIIETKE.

®orocunate3. CperoBas W TeMHOBas (a3bl (orocuHTe3a. Peakiuu QorocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A JIJIs KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KkjerTke. PacmiernsieHwe  BeIIECTB, BbIJCIEHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucnoponHoe oxuciaeHwe, WIM ~KIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopuupoBanne. IPPEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

Peakuun ™arpuuHoro cunresa. [eHetnueckas wunHdopmamus u JHK. Peanuzanus
reHeTHYeCKON MH(pOpMaIuu B KJIETKE. | €eHETMYECKH KOJ M €ro CBOMCTBA. TpPaHCKPUIIIIUS —
matpuunblidi cuHte3 PHK. Tpancnsnus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Heknerounsie ¢opmbl ku3HM — Bupychl. HWcropus otkpeiTuss Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKIa BUpycoB. bakrepuodaru. boneznu
pacTeHUl, JKUBOTHBIX U YEIOBEKa, BHI3bIBAEMBIC BUpycaMu. Bupyc nMMyHoeUIIMTa YeTOBEKA

(BUY) — Bozoymutens CIIMJla. OOpaTHas TpaHCKpPHUIIMs, peBEepTaza M HHTErpasa.
[TpodunakTuka pacnpocTpaHSHHsI BUPYCHBIX 3a00JICBaHHIA.
JleMoHcTpanum:

IToprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  nutanusy, «Metabomusm»,  «MUTOXOHAPHUIY,
«OHepreTruueckuii oomMen», «Xmoporacty, «Porocunres», «Ctpoenne JJHK», «Ctpoenue u
dbyHKUIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «leHermyeckuii Kom», «Bupycs»,
«baktepnoparn», «CtpoeHne wu ku3HeHHbIH 1Mk Bupyca CIIMa, ©Oakrepuodaray,
«Pennmukanus JTHK».

O6GopynoBanue: moaenu-amuiukanuu «Yasoenue [IHK u tpanckpunius», «buocunres
oenkay, «CTpoeHue KIeTKn», Moienb cTpykTypsl JJHK.

Tema S. PazMHoOkeHHe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii WK, WM KU3HEHHBIA IHMKI KieTku. MHTepdaza m muto3. Ilpomeccsl,
npoTtekatomue B uHTepdaze. Permukanms — peakius matpuanoro cuHrte3a [IHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBIN Ha0Op — KapHOTUM. [IUTUIOMAHBIN M TalJOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3sMHOXKEHUS W MHIMBUIYabHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craguum mutosa. Ilpoiecchl, mpoucxonsdiiue Ha pas3HbIX
CTaAusX MUTO3a. BUOIOrn4ecKkuii CMbICII MUTO3A.

[TporpamMmmupyemas ruesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M mojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHUE,
BETr€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE s
CEJICKLUU.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECIOI0ro.



Meiio3. Craguu meitoza. IIpoueccsl, mpoucxonsimue Ha ctaausx meiosa. IloBeagenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy *KUBOTHBIX. [10/10BBIE Kene3bl:
CEMEHHHUKHU M siMuHUKH. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIepMaTo30H,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMS SAHIEKIETOK H
cnepmaro3onsioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BHUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHUSA Yy TO3BOHOYHBIX JXHUBOTHBIX: JAPOOJIEHHE, TacTpysIsius,
opranorenes. IloctamOpuoHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMurHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH, CTaAUuN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuip! U cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «J{BOHHOE OIIIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMbD», «KIIeTOUHBIH LUK,
«Pemmukanua JHK», «Mwuto3», «Meio3», «IIpsamoe n Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKOTIUTAIOIIUX U YeNoBeKay, «OCHOBHBIE CTaJUM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenapatbl «CrnepMaTo30HIbl MIIEKOMUTAIOLIET0Y,
«Sinexnerka milekonuTarouiero», «KapuokuHes B KJI€TKax KOpeIIKa JyKa», MarHUTHas
Moienb-anmaukanus «/lenenne knetkn», moaens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlaGopaTtopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnas pabora Ne 3. «HabmroeHne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMPEMApATaX».

JlaGopaTopnas pabota Ne 4. «/3ydeHuwe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTh U I3MEHYHBOCTH OPraHU3MOB.

IIpenmMer u 3agaunm TeHeTUKU. Mcropus pa3BuTHS TeHETHKH. Posb muTonoruu u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPUIIOJIOTUYECKUH, LUTOT€HEeTUYECKH, MOJIEKYJISIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTuueckasi CHMBOJIMKA, HCIIOIb3yeMast B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHoe cKpemmBanue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MokoJieHus. [IpaBuino
JOMMHHPOBAaHMs. 3aKOH pacIlEIUICHUs IpU3HAKoB. ['mnore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMHUHUPOBAHHUE.

JurubpugHoe  ckpemmMBaHME. 3aKOH  HE3aBUCUMOIO  HACJIENOBAaHUS  IPU3HAKOB.
[{uToreHeTHueCcKre OCHOBBI TUTHMOPHUIIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEe CKPEIIVBAHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS TSI ONIPEIeTICHHUS TeHOTUIIAa OCOOH.

CuernnieHHoe HacnenoBaHue Tmpu3HakoB. PaGora T. Moprana mno CHEIUICHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuenienusi reHoB B pe3yJsibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasl TEOpUs HACJIECTBEHHOCTH. | eHeThueckrue KapThl.

I'enetnka noja. XpoMOCOMHOE OIpEAENIEHHE 10Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporameTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.



N3meHunBOCTh. BUibl N3MEHYMBOCTHU: HEHACIIEACTBEHHAs M HAacleACTBeHHas. Poib cpensl
B HEHACJICJICTBEHHOW HW3MEHUMBOCTH. XapaKTePUCTUKA MOIM(PHUKAIMOHHON W3MEHYMBOCTH.
BaprannonHsiil psaa u BapuannoHHas kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOJU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnenctBeHHast, niM reHOTUNHMYeCKasi, U3MEHYMBOCTb. KOMOMHATUBHAS M3MEHUYUBOCTb.
Meiio3 u TmOMOBOH TpoIecC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. MyTalMoHHAs
n3MeHunBocTh. Kitaccupukanus myranuii: reHHblE, XpOMOCOMHBIE, IeHOMHBIe. YactoTa u
OpUYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIJIOB B HAaClEeJACTBEHHOM
u3menunsocty H. Y. BaBuiosa.

BHesiepHast HaclI€ICTBEHHOCTh U M3MEHUYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TE€HETHKH YEJIOBEKa:
IeHeaJOrnYecKui, OJIM3HELOBbIM, LHUTOTCHETUYECKUH, OHOXMMHUYECKUN, MOJEKYJISAPHO-
reHeTnyeckuii. COBpEMEHHOE OIpPEIEICHHE TIEHOTHIIA: IIOJHOINCHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoinsio [1[[P-anamusza. HacnenctBenusie 3a0oneBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHON  IPEepacloiokEHHOCTHIO,
XpoMocoMHble Oosie3Hu. CoMaTuueckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[IpuHIMOB 370pOBOTO 00pa3a XKU3HHU, TUATHOCTUKHU, NMPO(PUIAKTHKY U JICYEHUS TeHETHYECKUX
Oone3nell. MenuMKO-reHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JIEUEHUU T'€HETHUECKUX 3a00JIeBaHUI YeI0BeKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabmuupl u cxempl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 LIUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIICIUICHUs] M €ro ILUTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTBI TrameT»,
«/Iurubpunnoe ckpemmBanue», «L{uToIOrMuecKkue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Merio3», «B3anmoaeincTBre amielibHbIX T€HOBY, «[ €HeTHUYEeCKUE KapThl PACTEHUM, )KUBOTHBIX
U yesnoBeka», «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CLEIUIEHHOTO C IOJOM»,
«Kapuotunsl 4yenoBeka M KHUBOTHBIX», «Buasl wn3MeHunmBocTH», «MoauduxannoHHas
U3MEHUUBOCThY», «HacnenoBanue pesyc-takropay, «['eHeTHka rpynm KpoBw», «MyTalnoHHas
M3MEHYUBOCTD.

OO6opynoBanue: Mozaenu-anuMkanun «MoHorubpuaHoe ckpeumBanue», «Henomanoe
JOMUHHpOBaHueY, «JluruOpugHoe ckpemuBaHue», «llepekpéct Xpomocom», MHUKPOCKON H
Mukponpenapat «Jpo3oduna» (Hopma, mytanuu GopMbl KpbUIbEB U OKPacKH Teja), repOapuit
«I"0pox OCEBHOW».

JlabopaTopHble 1 NpakTHYeCKUEe PadoThI:

JlaGopatopHas pabota Ne 5. «3yyeHue pe3ysibTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpELIMBAaHUA y Jp030(UIIbl HAa FOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «3ydeHne MOAHU(PUKAITMOHHON H3MEHUYUBOCTH, MOCTPOCHHE
BApUALIMOHHOIO PsI/1a U BAPUALMOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHamu3 MyTalMid y JIpo30pHIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHATU3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa W MPOIecC. 3apoXkICHUE CEeNeKIUU U Jomectukanus. Yuenue H. U.
BaBunoBa 0 LeHTpax NPOUCXOXKIEHHS W MHOrooOpasusi KyJIbTypHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKIECHUS JOMAIIHUX *KUBOTHBIX. CopT, mopoJa, ITamMm.



CoBpeMeHHbBIE METOIBI CEJIeKIMU. MacCoBbIif U WHANBUAYATbHBIA OTOOPHI B CENEKIUU
pacteHuid U KUBOTHBIX. OIIEHKA dKCTephepa. BIM3KOPOACTBEHHOE CKPEIMBAHUE — HHOPHJIMHT.
Uucras nuHMsA. CkpemmBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpHUIHAS CHIIA.
Hepoacteennoe ckpemuBanue — aytopuausr. OtnanéHHas ruOpuauzanuss U e€ ycrHexwu.
HcKyccTBeHHBIM MyTareHe3 M MOJYYEHUE MONUILUIONAO0B. JIOCTHXKEHHUS CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHosmoruss Kak oTpacib MPOW3BOACTBA. ['€HHAas WHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoii JIHK wu Tpancrennbix opranuzmoB. Knerounas umxenepusi. KietouHsle
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHui. KinoHMpoBaHHE BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OSTHYecKkue mnpodiemel. MO —
TEHETUICCKU MOAU(PUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

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

Tabmumel U cxembl: Kapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYypPHBIX
pacrenuii», «llopoasl moManTtHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTmanéHHas
rubpunmzamusy, «Paborel akagemmka M. @. HWeanoBay, «l[lomummonmus», «OOBEKTHI
ounorexHonorum», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopyaoBaHue: MYJISDKU TUIOAOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CelbCKOX03SIMCTBEHHBIC PACTCHHUS.

JlabopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Oxckypcusi « OCHOBHBIE METOJIBI U JIOCTHKEHUSI CEJICKIIMU PACTeHU W KMBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIA Y4acTOK, B TEIIMYHOE
XO035ICTBO, 1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorOHOHHAA OMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Onosoruu. BinsHue 3BOMIOLMOHHON TEOPUH Ha pa3BUTUE OMOJIOTUU U IPYTUX HAYK.

CsugerenbcTBa 3BoMOIUU. [laneoHTOnOrMYecKHe: MOCIEI0BATENbHOCTh MOSIBICHUS
BUJIOB B MMAJICOHTOJIOTMYECKOM JIETOMCH, TIepeXxoaHbie ¢popMbl. broreorpaduyeckue: cXoacTBo
U paznuune payH u Hrop MaTepuKoOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJICTBA U pa3zauuus SMOPHOHOB pPa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AaHAJOTUYHbIE, PYIAUMEHTApHbIE OpraHbl,
aTaBU3MBbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomononHass Tteopuss Y. JlapBuna. [lpeanochbliku BO3HHUKHOBEHUS JapBUHU3MA.
JBukyiye Cuibl ABOMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpHU
OTPAaHHYEHHOCTH PECypCOB, HEOMpeeNéHHAs H3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunreruueckas Teopus sBomonuu (CTD) u e€ OCHOBHBIE MOTOXKEHHUS.

MukposBontonus. [lonynsuus kak equHULA BU1a U SBOJIIOLUU.

JBmwxymme cuibl ((hakTophl) HBOJIONUKM BUAOB B MpHpoJe. MyTallMOHHBIA Mpolecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsmmoHHble BOJIHBI W aApedd renoB. M3onsuus u
MUTPALIHSL.

EcrectBenHbli 0TOOp — HampaBistromuili ¢axTop sBosonUU. DPOpPMBI €CTECTBEHHOTO
otbopa.



[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOIIOLMH. [Ipumepsl npucnocoOneHuit
y Opranu3MoB. ApoMop(h03bl U HIN0ATATITAIHH.

Bun u BunmooGpasoBanue. Kpurepuum Buma. OcHOBHblE (OpMBI BHA000pa30BaHUS:
reorpapuueckoe, 3K0JI0rH4ECcKoe.

Makpoospomronus. @opMbl 3BoOIMK: (DUIETHYECKAs, JAWBEPreHTHAs, KOHBEPIeHTHas,
napaenbHas. HeoOpatumMocTs 3BOMIOLMN.

[IpoucxoxaeHne  OT  HecNeUWaIU3UpOBaHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3annsa. AJanTUBHAs paauanusl.
JleMoHCcTpanum:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'exkenpb, @. Mromiep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3Butue opranuueckoro mupa Ha 3emie», «3apobId
MO3BOHOYHBIX KHBOTHBIX», «Apxeontepukcy, «@Popmbl OOpbObI 3a CYIIECTBOBAHHEY,
«EctectBennblii  0TOOp», «MHOrooOpasue CcoOpToB pacTeHuil», «MHoroobpasue Mopox
YKUBOTHBIX», «Ilonmynsauuny, «MyTanuoHHas M3MEHYUBOCTDY, «Apomopho3b»,
«Mnnoananramumn», «OO0mas aereHepauus», «JBrwkymue cuibl 3Bodronuny, «Kapra-cxema
mapuipyta nyremectBus Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pa3oBaHuE», « IKOJIOTUUECKOE BHI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IUYHBIMU THUIIAMHM OKpacku, HabOp MI0/10B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MoJieTh «OCHOBHbBIE
HaIpaBJICHUS 3BOIONUNY, 00bEMHAs MOJieNb «CTpOeHHE IOJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpapuueckas kapra Mupa, KouieKuus «@POpMbl COXPaHHOCTH HCKOIAEMBbIX
JKUBOTHBIX M pacTeHMiD», Mozaenpb anmiukanusa «llepekpéct xpomocom», BiIaKHbIE IpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», MHKporpenapaT «/lpozoduna» (HOpMa,
MyTalH (POPMBI KPBIIILEB U OKPACKU TEJIA).

JlaGopaTtopHble H NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIIOB 110 MOP(HOIIOTHIECKOMY KPHUTEPHIO».

Jlabopatopnass pabGora Ne 2. «OmnmcaHue NTPHUCTIOCOOJICHHOCTH OpraHm3mMa u eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emJie.

JloHayuyHble MpeACTAaBIEHUS O 3apOXKIACHUM KW3HU. HaydHble TMIIOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWoreHe3 W TaHCIepMUsA. XUMHUYECKas IBOMIONUSA. AOWOTEHHBIN CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKOU 3BoJronnK. HavanbHbie 3Tansl Ouonornyeckoi sposonuu. ['unoresa PHK-Mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
aBOJIIOLIMSA. POPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hm Ha 3emsie 1o 3pam u nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickass 3pel. Ilameozoiickas 3pa u e€ mNEepHOAbl: KEMOPHICKHHA, OpIOBHKCKUH,
CUIypUNCKHH, TE€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30¥icKas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3zolickas spa 1 €€ nepuo/ibl: ajeoreHOBbIM, HEOr€HOBBIN, aHTPOTIOT€HOBBI.

XapakTepUCcTUKa KJIMMaTa M TIeoJIOTMYeCKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacCTUTENBLHOTO U KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUi U >KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)K€HUE IBOJIOLUUA. OCHOBHBIE CUCTEMATHUECKUE
IpyIIbl OPraHU3MOB.



OBOJIIOIMSL  4YeJOBEKa. AHTPOINOJNOrus Kak Hayka. Pa3Burue mnpexacraBieHuil o
IIPOUCXOXK/ICHNHU YelloBeKa. MeTo/1bl u3yueHus: anTponoreHesa. CxoicTBa U pa3iInuus 4yeloBeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKa.

Hewxymme cunbl  (pakTopel) aHTpomoreHne3a. HacmencTBeHHass HW3MEHYMBOCTH U
ecTecTBeHHbII 0TO0p. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUM Tpyla, MBILICHHE,
peyb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMTEKH, UEIOBEK yMeEIbI,
Yenosek npsaMoxondmui, YenoBexk Heanaepranbckuil, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMs CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIME PACHl: €BPOIEOUIHAs (€Bpas3HiicKas), HETpo-
aBcTpajionjHas  (9KBaTOpHallbHAas), MOHTOJOWUJHAs  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIed YelOBEYECKHMX pac K YCJIOBUSM CYIIECTBOBaHUS.
EnuncrBOo uenoseueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[TopTpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmunpel 1 cxembl: «Bo3HukHOBeHUEe COIHEYHON CUCTEMBbD», «Pa3BUTHE OpraHU4YecKoro
mupa», «PacturenpHas kneTka», «XKuBoTHas kiertka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi cucTeMa OpraHu4yeckoro mupay», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOEHUs
YeJoBeKa M UYeIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTHYECKUX HAaXOJO0K
IIPEIKOB COBPEMEHHOIO 4elIoBeKa», «JlpeBHeimue moau», «/lpesHue mmoau», «Ilepsbie
COBpPEMEHHBIE TN, «UenoBeueckue pachl».

O6opynoBanue: wmynsxku «IIpoucxoxxaenue dyenmoBeka» (OIOCTbI  aBCTpaJIONMUTEKA,
MUTEKAaHTPONa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WM M300pakeHHsT KaMEHHBIX OpYIuil
NEepBOOBITHOTO YeloBeKa (KaMHH-4OIIepsl, pyOuia, ckpebia), TeoXpoHOJIOrHyecKas Tabiaula,
Kosutek1us «DopMbl COXpAaHHOCTH UCKOIMIAEMBbIX )KMBOTHBIX U PaCTCHUID.

JlaGopaTopHble H MpaKkTH4YecKue padoThl:

[TpakTuueckas padota Ne 1. «/3yueHue MCKOMaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B
KOJUIEKLIUSAX).

OKcKypcusi «OBOIIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIM WIN
KpaeBeIUECKUI MY3€il).

Tema 3. Oprann3msl U OKpy:KamoIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pasfeibl dKOJIOTMH. MeToabl 3KOJIOrMYeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpeapl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3yIIHas,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsL.

Okonoruueckue Qakropsl. Knaccuduxarus skonornyeckux (akTopoB: aOUOTHUECKUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eliCTBUE SKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (QaxkTOphl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoan3M.
[TpucnocoOneHus OpraHu3MOB K ACHCTBUIO adnoTuyeckux (GpakTopoB. bronoruueckre puTMel.

buotnueckue  Qaxktopel. Buabpl OHMOTHYECKMX  B3aUMOJEHCTBUM:  KOHKYPEHIIUS,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIW3M, HelTpanu3M. 3HaueHue OHMOTUYECKUX
B3aMMOJICHCTBHI [l CYIIECTBOBAHUSI OPTraHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKU Tomyasnuu. OCHOBHBIE TOKa3aTelad MOMYJISALUU:
YUCIEHHOCTh, IJIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpauus. JluHamuxka
YUCIIEHHOCTHU MOMYJISIIUY U €€ peryJsiusl.

JdeMmoHcTpanum:

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «[Ipupoansie 30ub1 3emian», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJSALUN
uH(y30pUun-Tyhenbkn», «llumessie enm».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabdorta Ne 3. «Mopdonoruyeckre 0COOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT
oOUTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTuueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJIAIMKA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U 3K0JIOTHYeCKHE CHCTEMBI.

CooOmiectBo  opranusmMoB  —  OuoneHo3.  CTpykTypbl  OHOLIEeHO3a:  BUAOBas,
IpOCTpaHCTBEHHasl, Tpopuueckas (mumeas). Bunsl-nomuHanTel. CBA31 B OMOLIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [lonstue o0 sKocucTeMe U OHOreoleHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNId 3KOCUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTHYECKHE NHPaMHJIbL: HPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETyJIALus, pa3Butue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOcHCTeMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KkocucTeMbl. buonornueckoe u
XO35IIICTBEHHOE 3HaUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOIIOTHYECKOTO
pazHooOpasus Ha 3emIie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB M CTPyKTypa OHOChEpHI.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTC€OXMMHUYECKHE ITUKIIBI AJIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3eMin. AHTPOIIOTeHHBIE H3MeHeHus B Onocdepe. [1odansHbIe
9KOJIOTUYECKHE MTPOOIIEMEI.

CocyecTBoBaHre IPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3HOO0pa3us Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHAIBHOIO YIPABICHUS NPUPOIHBIMHU PECypcaMH U UX
UCIOJb30BaHue. JlocTrkeHns: OMOJIOTUH U OXpaHa IPUPOJIBI.

JdeMmoHcTpanum:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

TabGmuuel u cxemsl: «I[lumessie nenu», «buoLeHoO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuraHus», «OKomormueckas mnupamuaa», «buocdepa u yemosex»,
«IKOocHUCTEeMa MIMPOKOJIUCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jeca», «buoreHos
BOOEMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha HPUPOAY»,
«BakHelmme UCTOYHMKU 3arpsi3HEHMs BO3JyXa U IPYHTOBBIX BOI», «llouBa — BakHeWInas
cocrasisonas ouocheps», «PakTopsl Aerpagannu no4B», «[lapHUKOBBINA AP herT», «PaKTOPHI



pPaZo0aKTUBHOTO 3arps3HeHus Ouocdepoi», «Oo1mas cTpykrypa 6uocheps», «Pacmpocrpanenue
XKHU3HH B Onocdepey, «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepona B Ouochepe,
«KpyroBopot azora B mpHpoe».

OGopynoBaHue: MOJIe/Ib-aIIIIINKALHS «Tunnunsle OHOIICHO3bDY, repbapuit
«PactutenbHble  coobmiecTBa»,  Koekuuu — «buomenos», «BpenuTtenun — BakHeHmImx
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcTeHUH W  KUBOTHBIX,
MIPUHAAJIEKANIUE K Pa3HbIM 3KOJOTHYECKUM IpynnaM oaHoro Buaa, KpacHasa kaura Poccuiickoi
Denepariu, U300paKeHUS OXPaHIEMbIX BUJOB PACTCHHU U KHUBOTHBIX.

[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 BUOJIOI'MU HA
BFA30BOM YPOBHE CPE/IHET'O OBILEI'O OEPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBaloTcad TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS
00y4aroIMMHUCS IPOrpaMM CpeHero o0Iero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JINYHOCTHBIE PE3YJIbTATHI

B cTpykType IMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS IpenMera «BHOJOoTHs» BBIACICHBI
CIEyIOIIME COCTABIIAIOIIME: OCO3HAaHHE OOYYaIOIIMMHUCA POCCHUHCKON  TpakIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPEAEITICHHUIO,
HaJIMYMe MOTHMBAalMU K OOYyYeHHUIO OHMOJOruHM, IeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIIeHUI JIMIHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloluXcs PYKOBOACTBOBATHCSA B
CBOCH  JEATEIBHOCTH  IICHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAaMH, TMPHUCYIIMMU  CHUCTEME
OMOJOrMYecKoro o0pa3oBaHUs, HaJIMYME SKOJIOIMYECKOrO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBHTH IIETTU U CTPOUTD )KM3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOECHUS mNpeamera «buonorus» nocturarorcs B €IMHCTBE
y4eOHOI W BOCHUTATENBbHOM JESITEIbHOCTH B COOTBETCTBHU C TPATUIMOHHBIMH POCCHUHCKMMHU
COIMOKYJIbTYPHBIMH, UCTOPHYSCKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B
o0ImiecTBe TMpaBWIAMH M HOPMAaMH MOBEIEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMA,
CaMOBOCITUTaHHUSI U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTH3MA,
YB@KEHUsSI K 3aKOHY M IPAaBONOPSJIKY, YEIOBEKY TPyAa U CTaplieMy MOKOJEHHIO, B3aHMHOI'O
YBOKEHUsS, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIeIWI0 W TPaIuIHsIM
MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEn cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHs yueOHOro npeamera «buomorusy MOMKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
MO3MIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAllWid, IO3UTHBHBIX BHYTPEHHHX
yOexXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacuIMpeHre *KU3HEHHOTO OMbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATENILHON 1€ATeIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS

C(OPMHUPOBAHHOCTh  TPAXKMAAHCKOM TIO3MIMU OOydYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIHHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;



YMEHUE  YUYUTBIBaTh B  CBOUX JEHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBHUS JIIOJICH ¢ pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COIIMAIIbHBIM
MOJIO’KEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
NIO3HABATEJIBHBIX M HUCCIIEJOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OMIOHEHTOB IIPH 00CYXIEHNUN CIIOPHBIX BOIPOCOB OMOJIOTMUECKOI0 COJIEP/KAaHNUS;

TOTOBHOCTh K TYMaHUTapHOH U BOJIOHTEPCKOM EATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM Ipa)k1aHCKOM UICHTUYHOCTH, NATPUOTH3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauMHON, TOpAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE M HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHME K IPHUPOJHOMY HAClIEOUI0 M MaMATHUKAM IPUPOJBI,
JOCTHXKEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE W pa3BUTHE
OMOJI0TUH, TOHUMaHUs 3HAY€HUs OMOJIOTUHU B IO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CIIYXKEeHMIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapo1a;

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYALMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJ1a B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMUTENSAM, CO3LAHMIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NPUHATHSA LIEHHOCTEH CEeMEMHOM XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUH;

IIOHMMAaHHE YMOLMOHAIIHOTO BO3ACUCTBHUS KUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIP@XCHHMIO B Pa3HbIX BHIAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH
KauyecTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, ¢GOpPMHMPOBAHMS  KYJbLTYpPbl 310pPOBbSI U
IMOLMOHAILHOIO 0JIArONOTYYHs:

NOHMMaHME U peanu3alys 3710poBoro u 0ezomacHoro odpasa >KU3HHU (30pPOBOE MUTAHHE,
coOJII0JIeHNE TUTHEHUYECKUX MPaBW U HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHasi (u3nueckass aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 310POBbIO;

NOHMMaHME IIEHHOCTH TPaBWJI HWHAWBUAYAJIBHOTO W KOJUIEKTUBHOTO 0€30M1acHOro
MOBEJICHNUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIFOEH;

OCO3HaHME MOCJIEJICTBUM W HENPUATHS BPEAHBIX MPUBBIYCK (YHNOTPEOJICHUS alKOTroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTH MacTEepPCTBa, TPY10JII00HeE;



TOTOBHOCTh K aKTUBHOH EATEIbHOCTH TEXHOJIOTUYECKOM U COIIMATbHOM HATIPABIEHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W  CAMOCTOSITEIBHO  BBINOJHATH  TaKyIO
NesITeTTbHOCTD;

HMHTEpeC K pa3inyHbIM cdepaM MpodeccrnoHaNbHON AeITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BIOOp Oyayleil mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OPa30BaHUIO M CAMOOOpPA30BaHHIO Ha MPOTSHKEHUHM BCEH
KHU3HH,

7) 3K0JIOTHYeCKOr0 BOCTIMTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIECHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJIBTYpBI: TPUOOPETEHHE OIbITA ITAHWPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IOCJIEICTBUI JIJIs1 OKPYKAOIIEH CPebl;

OCO3HaHUE T1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0IieM U MyTel X peleHus;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble NIPU U3yUYCHUH OMOJIOTUU 3HAHHUSA U YMEHUS
NpU pelIeHUuH MpoOsieM, CBSA3aHHBIX C pAIMOHAIBHBIM TMPHUPOIOTIONB30BaHUEM (COOII0ICHNE
MpaBUJ TOBEIEHUS B MPHUPOJAE, HANpPaBICHHBIX HAa COXPAHEHHWE PABHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JNEUCTBUM, NMPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOJHOU CpeEXE,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKHE TOCIEICTBHS MPEAPHHUMACMbIX
JIEUCTBUI U NMPEOTBPAILATh HX;

HAJIMYME PA3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, HKOJOTHUECKOW KYJIBTYpHl, OIbBITa
NeSITeTbHOCTH ~ OKOJIOTUYECKON  HANpaBIIEHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCS HMH B
MI03HABATEIbHOW, KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTHYECKOH eATeIbHOCTH YKOJIOTHYECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT' 0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO Ha JHMAJIOre KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpILIEHCTBOBAHUE SI3IKOBOM U UUTATEIBCKOW KYJIBTYphl KaK CpeJICTBA B3aUMOAECHCTBUS
MEXY JIIOJIbMU M TIO3HAHUS MHPA;

MOHUMaHue crenu@uKku OWOJOTUU KaK HayKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUHU
paIMOHAIBHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHIH LEIOCTHOTO MPEACTaBIeHUs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPUPOAbI, YeIOBEeKa U oOO0IIecTBa, B IIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTE! M pEeIIeHUH MTPOOIeM COXpaHEHHs! IPHUPOTHOTO PABHOBECHS;

yOe)AEHHOCTh B 3HAYUMOCTU OWOJIOTUU JJIsi COBPEMEHHOM LMBHIM3ALUU: O0eCreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peliaTh pecypcHble nmpoOIeMbl Pa3BUTHS UEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKHX 3HAHUU B IIEJISX TMOBBIIICHUS OO0IIeH
KyJIbTYpbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH 00y4Jaroumxcs, popMupyemMo pu U3y4eHun OUOJIOTUH;

MOHMMaHHE CYIIHOCTH METOJIOB MO3HAHMWS, WCIIOJIB3YEeMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJyyaeMble 3HAHUS [UIs aHajdu3a U OOBSCHEHHS SBICHUUN
OKPY’KAaIOIIET0 MHpa M NPOMCXOJAIIUX B HEM H3MEHEHUH, yMEHHE JeiaTb 0OOCHOBaHHbBIE



3aKJIIOUYEHUS HAa OCHOBE HAaydHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C LETbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIB30BaTh OHOJIOTHUSCKHE 3HAHHS IS PEIICHUS
po0JieM B PeaJbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHHE IIEHHOCTH HAay4HOH NeATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJICIOBATEILCKYIO JACSITELHOCTh MHINBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEpPHIBHOMY O0Opa30oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbHI

MeTtanpeaMeTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeaMera «bronorusy BKIIOYAIOT:
3HaYMMble 7 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIC
(MeXIpenMeTHbIe) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienuuKy METOJIOB MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAay4YHBIM ()aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHNUe, HAOIIOJeHHe, W3MEpPEHUE, SKCIEPUMEHT U JPYTUX), YHUBEpCaJbHbIE
ydeOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPaMOTHOCTH U COIMAIBLHOW KOMIIETCHIIUH OO0YYaroIIuxcs,
CIIOCOOHOCTh 00yyJaromuxcs WCII0JIH30BATh OCBOCHHBIC MEXKIUCIUTIITHHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHbIE AEMCTBUS B IO3HABATEIbHOW U
COLIMATILHOW MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI CPETHETro O0OIIero oopazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 0a3oBbIe JJOrHUecKHe AelicTBHUA:

CaMOCTOSITENILHO (DOPMYJIMpOBaTh M aKTyalU3UPOBATh NPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONB30BAaTh IPU OCBOCHHWHM 3HAHUH MPUEMBI JIOTMYCCKOTO MBIIIICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PacKpPbhIBaTb CMBICI OHOJIOTHYECKHX
MOHSTUHN (BBLICATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU OHATHSIMH);

OTIPECIIATh IEIHM JICATEIBbHOCTH, 3aj7aBas TMapaMeTpbl W KPUTCPUH WX JIOCTHKCHUS,
COOTHOCHTB PE3yJIbTaThl JICITSILHOCTH C TIOCTABICHHBIMHU IIEIISIMU;

HCIIONB30BaTh OMOJIOTMYECKUE TOHATUSA Ui OOBsACHEHUS (aKTOB W SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYCCKUE PACCYXKICHUS (MHIyKTHUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHWH B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI pPa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEeMbl C yUETOM aHAIM3a UMEIOIIMXCS MaTepHalIbHbIX
U HEMaTepPUAIBbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATCIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IMEISIM,
OLICHUBATh PUCKU MOCJIEICTBUMN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMIONHATH pPa0OTy B YCJIOBHUAX peaJbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;



pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX TPOOIeM.
2) 0a30BLIE HCCIEN0BATEILCKHE JeliCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JESATEIHbHOCTH, HaBBIKAMU
pazperieHusi npolsaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY MOUCKY METO/I0B
pellIeHus] MPaKTHUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

UCTIONIb30BATh PA3JIMYHBIC BUJABI JCATEILHOCTH 110 TOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINA, TTPEOOPA30BAHNI0 W NMPUMCHCHHIO B yUEOHBIX CHUTYyaIUsX, B TOM YHCJE TPH
CO3/IaHUU YUEOHBIX U COIMANBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIJICHHS], BIaJA€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOW NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3a7ady, BbIIBUTATH
TUMNOTE3y €€ pelleHHs, HaXxOAuUTh apryMEHTHI IJs J0Ka3aTelbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pELICHHS 3a7aud pe3yabTaTbl, KPUTHUECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECCTBIISATH ICJICHANIPABJICHHBIN IMOUCK TMEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATEHYIO CPey;

YyMETh TIEPEHOCHTHh 3HAHUS B T[O3HABATEIbHYI0O M  TMPAKTUYECKYI0  00JacTu
KU3HECATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCcTeH;

BBIIBUTATh HOBBIE WJEH, Mpeajaratb OpUrHHAJIbHbIE TMOAXOABI U PpELIeHHs, CTaBUTH
poOJIEMBI U 33J1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIIICHHUS.

3) pabora ¢ ungopmaunueii:

OPUEHTHPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(OpMAmu (TEKCTE y4eOHOTo TMOCoOwus,
HAyYHO-TMOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApAX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3HPOBaTh WH(MOPMALUIO PA3NUYHBIX BHIOB U GopM
MIPEJICTaBICHUS, KPUTHIECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3iIHyYHbIE METOAbl IpPHU IOHCKE U O0TOOope
Oouosornueckoil nHGpopManuu, HeOOXOAMMOM JIJIs1 BEITIOJTHEHHSI YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHMAIbHYIO (OpPMYy MpEACTaBICHUS OHWOJIOTHYSCKOM
uHbopMaluu (cxeMsl, TpaduKh, AUArpaMmbl, TAOIHUIIBI, PUCYHKHU U IPYTOe);

UCIIONb30BAaTh HAy4YHBIN $3bIK B KauyecTBE CpeACTBa MpH paboTe ¢ OMOJOTHYEeCcKOU
uHpOpMaIluelt: MPUMEHITh XUMUYECKUE, (PU3MUECKUE W MaTeMaTUYEeCKHE 3HAKU U CHMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIIATHOCTH;

BJIQ/IETh HABBIKAMHU pAClO3HABaHUS U 3alUThl  HHQOpMaIHH, WHGOPMALUOHHON
0€30MacHOCTH TUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHM A€ CTBUSIMMU:

1) o01menue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCceX cdepax >KM3HU, aKTHBHO y4acTBOBATh B JHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BONPOCHI, BHICKA3bIBAThH



CYX/IEHUSI OTHOCHUTEJIBHO BBIMIOJHEHUsI IMpe/ylaraéMoi 3aJayd, YYWUTBIBATH WHTEPECHl U
COIIACOBAHHOCTH MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpelncTBa OOIIEHMs, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYalluil, yMETh CMArYaTh KOHMIUKTH U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMU OOIIEHHS M B3aMMOJEHCTBHS, MOHHUMATh HaMEPEHUS
JIPYTUX JIIO/IEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(bopMyIMpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pEHHs C HCIIOJIb30BAaHUEM S3BIKOBBIX
CPEJCTB.

2) cOBMECTHAs JeATeJbHOCTD:

IOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYyaJbHON pabOThl MpU
peLeHny OMOJIOrNYeCcKOl MpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEHCTBUS IIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpATh TEMAaTUKy M METObl COBMECTHBIX ACHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/10Tr0 WieHa KOJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEWCTBUHM, PACHPENCIATH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa M Ka)KJOr0 y4aCTHHKA KOMaH[bl B OOLIMI pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTHBHOE CTPATETMUECKOE IIOBEJACHHWE B PA3JIUYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OsJiajleHHe YHUBEPCAJIBLHBIMH Pery/IsTHBHBIMH JelCTBHSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJOIMYECKUE 3HAHUS [UId BBIABICHHUS NpoOJIEM U HX pELICHHUA B
KU3HEHHBIX M YU€OHbBIX CUTYalHAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUH 1EJIEBbIE I CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUAX M IOCTYNKAaX IO OTHOILIEHHIO K KHMBOH IPUPOAE, CBOEMY 3/I0pPOBBIO U 370POBBIO
OKpY’KaIOLIMX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JESITENLHOCTH U
’KM3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs MPOOIEeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUM;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHMIO M MPOSIBIICHHUIO IIMPOKOM PYIUIIMH B Pa3HBIX 00JaCTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;



BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIH30BATh MPUEMBI pedIIeKCuu
JUISL OLICHKU CUTYallH, BHIOOpA BEPHOTO PELICHMUS,;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJILTATOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYroro 4eroBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mo 6monoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue s yueOHoro npeameta «buonorusy HaydyHble 3HaHUSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, MHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTENIbHOCTH O MOJYYEHUI0 HOBOTO 3HAHWSA M NPUMEHEHUIO 3HAHUM B PA3IUYHBIX Y4E€OHBIX
CUTyallusiX, a TakKe B pEaJbHBIX >KM3HEHHBIX CHUTYyallMsX, CBS3aHHbIX C Ouojorueil. B
porpaMmMme NpeaMeTHbIE PEe3YyJIbTaThl MPECTABICHBI 110 T01aM 00YUEeHHUS.

[IpenmetHble pe3ynabTaThl OCBOGHMs YyueOHoro mnpeamera «buonorust» ¢ 10 knacce
JIOJIKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTUM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYyYHOTO MUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, QyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa [T PEIICHNS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEpKaHUE OMOJOTHYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHusM, Metabonu3M (0OOMEH BEIIeCTB M MpeBpalleHue HHEpPruu), IoMeocTa3s
(camoperynsnusi), YpOBHEBasi  OpraHu3alldsg  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoaykuus), HaCJIE€ACTBEHHOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE;

YMEHHE H3j1araTh OHOJOTHYECKHE TEOpUM (KJIETOYHAas, XpPOMOCOMHas, MYTallMOHHAs,
HEHTpalbHas J0rMa MOJEKyJspHoW Ouonoruu), 3akoHbl (I. Mennens, T. Moprana, H. U.
BaswiioBa) u yueHus (0 LIEHTpax MHOT000pa3Hsl U MIPOUCXOXKACHUS KyIbTypHBIX pacteHuil H. U.
BasuioBa), onpenensats rpaHUIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH HAay4HOTO MO3HaHUs B OWOJIOTHU: HAOJIOJEHHE U ONMHUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus H NPOBEIACHHE OHOJIOTrHYEeCKOro
JKCIIEPUMEHTA, BBIIBW)KCHHE TMIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE MOJYyYEHHBIX PpEe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSATHUH,
TEOPHN U 3aKOHOB, YMEHHME JIeJIaTh BBIBOABI HA OCHOBAHUM IOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIETATh CYLIECTBEHHBIE NMPU3HAKA BUPYCOB, KJIETOK MPOKApPHOT M 3YKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IpEeBpalIeHHs] SHEPIUH B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOrO0 U 3HEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHAUBUIYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE NPUMEHSTh MOJIy4YeHHbIE 3HAHUS 11 OOBSCHEHUS! OMOJIOIMYECKHX MPOLECCOB U
SBJICHUH, JUUIS1 IPUHATUS IPAKTUUECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MacHOCTH CBOEro 3[0POBbS M 370POBbS OKPYKAIOLIUX JIIOJEH, COOMIOJIEHUS HOPM
IPaMOTHOTO TMOBEJEHUs B OKpYXarollled NPUPOAHON cpele, NMOHMMaHUE HEOOXOIUMOCTH



UCIIOJIb30BAaHUS JTOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul paldOHaIbHOIO
IIPUPOIOTIOTIb30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TIe€HETHYeCKHe 3aJaud Ha MOHO- M JUTHOpHIHOE
CKpELIMBAaHKE, CLEIUICHHOE HACJIEZJIOBAaHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOIO CKPELIMBAHUS
JUISl TIpE/ICKAa3aHusl HAcJIE€A0BAaHNs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIOIATh MpaBHia MpPU
paboTte ¢ yueOHBIM U J1ab0opaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILIEHUBaThb M HHTEPHPETHPOBATH HH(MOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHMKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUY, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOLIeHUs, o00o0Imas
Ouosiornyeckyro HMHGOpPMAlMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
HOHATHIHBIN anmapaT OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOCHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
6uosiornu, QyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [yl PEeLeHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIHS,
reHo(OH/, DBOJIONMS, JBIKYIIHE CHIbl ((pakTOpbl) JBOJIOIUHU, NPHUCTOCOOIIEHHOCTh
OpPraHu3MOB, BHJ000pa3OBaHHE, HKOJOTHYECKHE (PAKTOPBI, DIKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENN MUTaHUs, SKOJIOrHYecKas upaMua, OuoreouneHos, ouocdepa;

yYMEHUE WH3/Iaratb Ouonorudeckue Teopuu (dBoironoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHbIX HampasieHud u nyred sBomonuu A. H. CeBeprosa, ydyeHus o
6uochepe B. . BepHazackoro), onpenenste rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTHMHU: HAOIOJEHHE U OMHUCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M TNPOBEACHHE OHOJIOrHYECKOIo
JKCIIEPUMEHTA, BBIIBW)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCICNYEMBbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUIOB,
HOMYJISALUM, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U 3KOCUCTEM,
O0COOEHHOCTH  IPOLECCOB:  HACIEICTBEHHOHM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJCHHOCTH OPraHU3MOB, AECUCTBUS 3KOJOIMUYECKHX (DaKTOpOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIMH B SKOCUCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX LHKIOB B
ouocdepe;

YMEHHE NPUMEHSATh MOTYy4YE€HHbIE 3HAHUS i1 O0BbACHEHHsS OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUH, JIJIS IPUHATHS TPAKTUYECKHUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 00ECTICUeHUs
0€30MacHOCTH CBOEro 3[0pOBbS M 370POBbSl OKPYKAIOLIMX JIIOJEH, COOJIOJIEHUSI HOPM
IPaMOTHOTO MOBEJIEHHUs B OKpYXarollled NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHXKEHUI COBPEMEHHOM 6uosorun I E: paLOHaIbHOIO
IPUPOIONIOTIB30BAHUS;



YMEHHE pellaTh 3JeMEHTapHble OMONOTMYECKHE 3aJaud, COCTaBISATh CXEMBbI IepeHoca
BEILIECTB U SHEPTUU B IKOCHCTeMax (L[EMU MUTaHUsA);

YMEHHE BBINOJHATh JJAOOpATOpHbIE U MPAKTHYECKHE pabOThl, cOO0OIaTh MpaBUia MpPH
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(MOPMAIMIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBOM HMH(pOpMalWK, HAYYHO-MOMYJISIPHbIE MaTepualibl), paccMaTpuBaTh TIJI00aJIbHBIE
HKOJIOTHUECKUE POOIeMbl COBPEMEHHOCTH, (POPMUPOBAThH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJOrMYECKYl0 HMH(POpPMAIMI0 M3 HECKOJbKHMX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

TEMATHUHYECKOE INTAHUPOBAHUE
TemaTtnueckoe MIaHUPOBAHUE COCTABJICHO C YUETOM paboueil mporpaMmbl BOCIIUTAHUS.

[Torennman naHHOro y4eOHOro mpeamera OOECIEeUMBACT pealu3alMi0 CICAYIOIINX LEIEeBbIX

NpUOPUTETOB BocniuTaHus odyyatomuxcst COO:

LleneBble OpUEHTUPHI PE3YIBTATOB BOCITUTAHUS

1. I'paxxgaHCKO-MAaTPUOTHYECKOE BOCIIUTAHUE:

e 3HAIOLIMH | JIFOOSIINNA CBOIO MATyl0 POJUHY, CBOW Kpail, MMeroIuii mpeacrasieHue o Ponune
— Poccuu, ee Tepputopun, pacnooKeHUH;

e CO3HAIOIIMI MPHUHAJICKHOCTh K CBOEMY Hapoly M K oOmHocTH Trpaxnaan Poccun,
MPOSIBJIAIONINN YBAaXKEHUE K CBOEMY U IPYTMIM HApoAam;

e MIOHUMAIOIIUK CBOIO CONPUYACTHOCTH K MPOILIOMY, HACTOSILEMY M OyAyIIeMy pOJHOro Kpas,
cBoeit Ponunel — Poccun, Poccuiickoro rocynapcrsa;

e MOHUMAIONINIA 3HAYCHHE TPAXKIAHCKUX CHMBOJOB (TOCyJapCcTBEHHAas cHMBOJWKa Poccuw,
CBOEr0 peruoHa), Mpa3AHUKOB, MECT IIOYUTAHMS TepoeB U 3alUTHUKOB (OTedecTsa,
MPOSIBJISIONINNA K HUM YBa)KEHHUE;

e UMEIOLIMN IE€PBOHAYAJIbHBIE IPEACTABICHUS O IMpaBaX M OTBETCTBEHHOCTH YEJIOBEKa B
o0ImIecTBe, rpaXIaHCKUX MIPaBax U 00S3aHHOCTSX;

e MPUHUMAOIINI yJacTHE B JKM3HU KJlacca, o01ieo0pa3oBaTeIbHON OpraHu3alui, B JOCTYITHOM
I10 BO3PAacCTy COLMAIBHO 3HAYUMOM J1€ATENBHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

e YBAXKAIOLIMN JyXOBHO-HPAaBCTBEHHYIO KYJBbTYpy CBOEH CEMbH, CBOEr0 Hapoja, CEMEHUHbIE

LEHHOCTH C YYETOM HAIlMOHAJIbHOM, pETMTHO3HON MPUHAIEKHOCTH;

e CO3HAIOIIMKM LEHHOCTh KAKIOM 4YEJIOBEYECKOM XKU3HM, NPU3HAIOIIUN MHIWBUIYAJIbHOCTh U
JTOCTOMHCTBO Ka)JIOT'O YEJIOBEKa;

e 100pOXeNnaTeNbHbIN, MPOSBISIOMINN CONEPEKUBAHUE, TOTOBHOCTh OKAa3bIBaTh IOMOIIIb,
BBIPXKAIOUINI HENpUATHE MOBEACHUS, MPUUMHSIOMEr0 (U3NYECKUl U MOpaJIbHBIN Bpen
JIPYTUM JIIOJISIM, YBaKalOUIUH CTapIlInX;

e YMEIOUIMKA OLEHMBATh IOCTYNKH C IO3WIHMM HMX COOTBETCTBHUSI HPABCTBEHHBIM HOpMaw,
OCO3HAIOILIMI OTBETCTBEHHOCTD 32 CBOM MOCTYIIKHY;

e BJAJCIONIMI MPEACTABICHUSIMU O MHOTOOOPa3UM SI3BIKOBOIO U KYJbTYPHOTO NMPOCTPAHCTBA
Poccun, wumeromuii NnepBOHAYaJIbHBIE HABBIKM OOLIEHUS C JIIOABMM Ppa3HbIX HApOJIOB,
BEPOUCIIOBEAHUH;

e CO3HAIOIIMM HPABCTBEHHYI0 U OSCTETHUYECKYIO LIEHHOCTb JIMUTEPaTypbl, POJHOIO S3bIKa,
PYCCKOTO 53bIKa, POSIBIISAIOIIMI HHTEPEC K UTEHUIO.

3. DcreTnueckoe BOCIUTAHUE:

e CIIOCOOHBI BOCTIPUHUMATh W UYBCTBOBATh IPEKpacHOE B OBITYy, NPUPOJIE, HCKYCCTBE,



TBOPYECTBE JIIOJIEH;
e IPOSIBIISIOIINN HHTEPEC U YBAXKEHUE K OTEUECTBEHHOW U MUPOBOM XY 0KECTBEHHOU KYJIbTYPE;
e IPOSIBJIAIOIINAN  CTPEMJICHME K CaMOBBIP@KEHHIO B pa3HbIX BMJAX XYyI0KECTBEHHOH
NeATEIbHOCTH, HCKYCCTBE.

4.

dusnueckoe BOCIIMTAaHHUC, (I)OpMI/IpOBaHI/Ie KYJbTYPbl 3J0pPOBbd W SMOIUOHAJIBHOI'O

Oyaromnonyuus:

Oepe’KHO OTHOCALIMICA K (DPU3MYECKOMY 310pOBBIO, COOJIIOAAIONINI OCHOBHBIC INpaBHIIA
310poBOro W Oe3omacHOro it ce0s W JAPYyrux Jiojae obOpas3a KW3HH, B TOM YHUCIE B
MH(POPMALIMOHHOM Cpene;

BJIQJICIOIIMNA OCHOBHBIMM HaBBIKAMHM JIMYHOM U OOIIECTBEHHONM TUTHEHBI, OE30MacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OPUEHTHPOBAHHBIA Ha (U3UYECKOE PA3BUTHE C YYETOM BO3MOKHOCTEW 3/10pPOBbS, 3aHSITHS
(bU3KYIBTYpOH U CIIOPTOM;

CO3HAIOIIMKA M IPUHUMAKOIIANA CBOKO TOJOBYK) IPUHAMIECKHOCTb, COOTBETCTBYIOIHE €U
ncuxo(u3nyecKue U NOBEJeHYECKHEe OCOOCHHOCTHU C YU€TOM BO3pacTa.

5. TpynoBoe BOCIUTaHUE:

e CO3HAIOIIUI LIEHHOCTh TPYJa B KHU3HH YeJIOBEeKa, CEMbH, OOILECTBA;

e IPOSIBJISIIOIINN YBa)XXKEHUE K TPYHy, JIOAAM TpyAa, OepeKHOEe OTHOLIEHHE K pe3ysibTaTam
TpyZa, OTBETCTBEHHOE NOTpeOIICHHE;

e IIPOSIBJISIFOILUI MHTEPEC K Pa3HBIM IPOQECCUsIM;

e YUaCTBYIOLUIMI B pa3lMYHBIX BHJAAaX JOCTYIHOIO IIO BO3pacTy Tpynaa, TPYyIOBOU
JESATECIIBHOCTH.

6. DKOJOrH4eCKOE BOCIIUTAHUE:

MOHUMAIOIINK LIEHHOCTh MPUPOJBI, 3aBUCUMOCTb KU3HM JIFOJAECH OT HPUPOABI, BIIHUSIHHE
JIOJIEH Ha IPUPOAY, OKPYKAIOIIYIO CPELy;

MPOSIBIISIIONIUN  JTI0O00Bh M OEpEKHOE OTHOIIEHHWE K MPHUPOJE, HEMPHUsITHE EeHCTBHM,
MPUHOCAIIMX Bpe] MPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

BBIPAXKAIOIINI TOTOBHOCTb B CBOEH JEATEIBHOCTU IPHUAECPKUBATHCS SKOJIOTMYECKUX
HOPM.

7. LleHHOCTh HAYYHOT'O MO3HAHMS:

e BEIDQXKAIOIIMIT  TO3HABATENIbHbIE  WMHTEPECHl, AKTHUBHOCTb,  JIIOOO3HATEILHOCTH U
CaMOCTOSITENIbHOCTh B IO3HAHUU, UHTEPEC U YBAXKEHUE K HAyYHBIM 3HAHUSM, HAYKE;

e 00NaAIOMMK  MEePBOHAYAIBHBIMU TPEACTABICHUSIMU O TPUPOAHBIX U  COLMAIBHBIX
00beKTax, MHOrooOpasuu OOBEKTOB W SBICHUW NPUPOMBI, CBSI3M KUBOH M HEKUBOUN
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

e UMEIOIIMI MepBOHAYAIbHbIE HABBIKM HAOJIO/IEHUHN, CUCTEMATH3AI[MN U OCMBICIICHUS OIbITa

B €CTECTBEHHO-HAYYHOW U TYMaHUTAPHOU 00JIaCTSAX 3HAHMUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB Bocnurart
Ne HaumenoBanue pa3jiesioB u JaexkTpoHHbIe (LM (pPOBbHIE)
n/n TeM IPOrpaMMBbl Bcero Konrporersie  Hpaxtueckie o0pa3oBaTte/ibHbIE PecypChl HOMHOHEHT
paloThI paboThI
bu6mmoreka [IOK 1,6,7
bronorus kai Hayka 2 05 https://m.edsoo.ru/7f41¢292
JKuBble cucTeMBl M UX ] bubmuoreka [JOK 6,7
OpraHu3aLus https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB U 2 | bu6mmoreka [JOK 1,6,7
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41¢c292
KuznenesTeabHOCTh KISTKH 6 Bubnmorexa LHOK ’
https://m.edsoo.ru/7f41¢c292
PasmHOXeHUE U 7
WHJWBHU1yaIbHOE PAa3BUTHE 5 1 brbmmorexa [IOK
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnenctBeHHOCTh U g 15 bubmuoreka [JOK 1,7
U3MEHYUBOCTb OPraHU3MOB https://m.edsoo.ru/7f41¢c292
Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK 1,7
OHMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'PAMME



11 KJIACC

ITPOTPAMME

Kosun4yecTBo 4acos DJIeKTPOHHbIE Bocnurar.
HaumenoBanue pa3iesioB u (undgposbie) KOMIIOHEHT
TeM MPOrpaMmbl Bcero Konrpoapupie  Ipakruieckue o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
DBOIIOLMOHHASA OUOJIOTHS 9 1 bubmorexa HOK 16,7
https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U pa3BUTHE 9 0.5 bu6mmorexa [IOK 1,7
JKM3HHM Ha 3emiie https://m.edsoo.ru/7f41cc74
OpranusMsbl 1 OKpy>Karomas 5 | bubnmnorexa [JOK 1,6,7
cpena https://m.edsoo.ru/7f41cc74
CoobiiecTBa 1 9 bubnuoreka [JOK 1,6,7
AKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemst 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 )5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE N (ppoBbIE

Jlara
Tema ypoxa Kontposbubie  IIpakTHueckue oGpa3soBaTtebHbIe
Bcero H3y4YeHus
padoTbI padoThI pecypcsl
but6mmoreka [JOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS KUBOMH
npuposl. [Ipaktraeckas padora
NIQ) lp«IL/[IcnonisoBaHHe paSI;)II/I‘lHBIX 1 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKHX 00BEKTOBY
buonornyueckue cucremsl, | bubmnoreka [JOK
MIPOIIECCHI U UX U3YUYCHHE https://m.edsoo.ru/863e6564
XUMHUYECKU cocTaB KieTKkU. Bosa ] bubmuoreka [JOK
Y MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢e
but6mmoreka [JOK
benku. CoctaB u cTpoeHne OeIKoB 1 hitps-//m.edsoo.ru/863¢6b72
depMeHTHI — OUOJIOTHYECKUE
KaranuzaTtopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue 1 0.5 bubnuoreka [IOK
KaTaJTUTHISCKON aKTHBHOCTH ’ https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIIA3bI
WJIU KaTajasbl)»
YriaeBoasl. JIunuasl 1 bu6nunoreka [IOK



https://m.edsoo.ru/863e6870

MaTpU4IHOI'O CUHTE3a

but6mmoreka [IOK
8 Hyxwenossie kuenotsl. ATO https://m.edsoo.ru/863e6d5c
9 Uctopus u MeToabl U3ydeHUs bubnmnorexa [[OK
kieTku. Kinerounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak menoctHas xuBast
cuctema
CrtpoeHne 2yKapruOTHIECKON
kietku. JJaboparopras padora Ne
2 «M3yuenue CTpOeHHUsI KIETOK bu6muoreka [{IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIpEnapaTax u ux
OTUCAHUE
12 OOMeH BEIIECTB UIIH META00IN3M bubmmorexa [TOK
https://m.edsoo.ru/863e766¢
but6mmoreka [{OK
13 dorocutes. Xemociires https://m.edsoo.ru/863e7¢98
14 OHepreTudeckuii o0OMeH bubmmorexa HOK
https://m.edsoo.ru/863e7aae
JKM3HEHHBINA IUKIT KIETKH.
Jlenenue kaeTku. MuTo3.
15 JlaGopatopHas pabota Ne 3 0.5 bubmuoreka [IOK
«Habnronerne MuTO3a B KJIETKaxX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpenapaTax»
16 Buocunres Oenka. Peakius bu6nunoreka [JOK

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




17

18

19

20

21

22

23

24

25

26

Tpancnsus — OnocuHTE3 OENKa

Heknerounsie (popMbl )KU3HH —
BUPYCBI

DopMBbI pa3MHOXKEHHS] OPraHU3MOB

Meiio3

OO0pa3zoBaHue U pa3BUTHE TTOJOBBIX
KJ1eToK. OII0J0TBOpEHHE.
JlaGopatopHas pabota Ne 4
«W3ydenue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenapaTax»

I/IHI[I/IBI/I,Z[yaJ'IBHOC Pa3BUTHUC
OpTraHnu3MOB

I'enetuka — Hayka o
HACJICJICTBEHHOCTH H
U3MEHYUBOCTH

3aKOHOMEPHOCTH HACTIEAOBaHUS
npu3HaKoB. MoHOruOpuaHOE
CKpeIlIMBaHNE

JurnbpuaHoe cKkpelnBaHue.
3aKOH HE3aBUCUMOTO

HaCJICOJOBaHUA IIPU3HAKOB

CuerieHHOE HaclleJOBaHNe
npu3HakoB. JlaboparopHas paboTa

0.5

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e796e
but6mmoreka [{OK
https://m.edsoo.ru/863e7540
bubmnoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmunorexa LIOK
https://m.edsoo.ru/863e7f4a

bubnuorexa [JOK
https://m.edsoo.ru/863e81b6

bu6mmoreka [JOK
https://m.edsoo.ru/863e8436

but6mmoreka [IOK
https://m.edsoo.ru/863e8612

bubmuoreka [JOK
https://m.edso00.ru/863e8878

bubmuorexa [JOK
https://m.edsoo.ru/863e89a4

bu6nunoreka [JOK
https://m.edsoo.ru/863e8c60




No 5 «3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO U AUTHOPUTHOTO
CKpEILMBAaHUA y Jp030(HIIbI HA
TOTOBBIX MUKpOTIpenapaTax»

I'enetnka noma. HaciaenoBanue bubnunoreka [JOK
27 1
MPU3HAKOB, CIEIJICHHBIX C TOJIOM https://m.edso00.ru/863e8c60
M3MeHYNBOCTb.
HenacnenacTBeHHass NI3MEHUHBOCTD.
JlaGopaTtopnas pabora Ne 6.
28 HSYHIC)HHGPMO,HI/II)(])HKaHHOHHOfI 1 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e8efe
M3MEHYHMBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO psiia U
BAPUALIMOHHOMN KPUBON»
HacnencrBeHHass ©3MEHYHUBOCTb.
JlaGopatopHnas pabora Ne 7. Bubnuoreka [IOK
29 . 1 0.5
«AHanu3 MyTanuil y 1po30Qpuiisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpErapaTax»
30 ['eneTuka yenoBeka 1 https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IeHHE 10
31 teme «HacaeacTBeHHOCTE U 1
W3MEHYHBOCTH OPTAaHU3MOBY»
32 Cenekiuys Kak HayKa U IPOLECC 1 https://m.edsoo.ru/863e9214
13 MeToabl U TOCTHMIKEHUS CEJIEKIINU | but6mmoreka [{JOK
pacTeHUI U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoorus kak orpacib | Bu6muoreka [IOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

Ne KosmmuecTBo yacos DJIeKTpPOHHbIe HH(ppoBbIe
Tema ypoka Hara
n/m Kontpoabubie IIpakTnueckue o0pazoBaTe/bHbIE
Bcecero H3y4YeHMUs]
padoTbI padoThI pecypcsl
1 OBOJIIOLUS U METO/BI €€ U3yUEHUS 1 https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBieHui 00 | bu6muoreka [{IOK
SBOIIOLUA https://m.edsoo.ru/863e9570
3 Muxkpo3Boronus 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak 3JeMeHTapHas
eIMHUIIA BU/A U 3BOJIIOLIUY.
4 HIa[l6op2T0p}f[asI pabora Jl\ig 1 1 0.5 Brbmnorexa LIOK
https://m.eds00.1ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIO)
5 JIBrxyue cuisl (3J1eMEHTapHbIE | bubmuoreka [IOK
(akTOphl) IBOJIIOLMU https://m.edsoo.ru/863e9da4
6 EctecTBennsbIit 0T00p 1 ero GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas | 0.5 bu6mmoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IpUCIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEJIBHOTO XapaKTepa
8 HamnpasneHus n myTu MakpO3BOJIIOLIUN 1 brbmiorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIONUN 1
10 Uctopus xxu3Hu Ha 3emiie 1 METO/bI €€ 1

11

HN3YUCHUA

I'mmroressl MMPOUCXOKACHUA )KU3HU HA

but6mmoreka [JOK




12

13

14

15

16

17

18

19

20

21

22

3emiie

PazButue xu3Hu Ha 3eMJie 110 3pam U
IeproIaM

OcHOBHBIE 3TaIlbI 3BOJIIOLUU
PACTUTENBHOTO U JKUBOTHOI'O MHUpA.
[Tpaktuueckas padora Ne 1 «M3ydyeHue
HCKOIAaeMbIX OCTAaTKOB PaCTEHUI U
KMBOTHBIX B KOJUIEKIIAAX)

CoBpeMeHHast CUCTEMa OPTaHUYECKOro
Mupa

DBOJIONMS YeloBeKa (aHTPOIOreHe3)

JIBrxyuiue cuibl (pakTopsl)
aHTpOIIOreHe3a

OcHOBHBIE CTaJIUU 3BOJIIOLUU
4esioBeKa

YenoBeueckue Ppachbl U IIPUPOJHBIC
ajgarTany 4€JI0BCKa

PesepBHEIii ypok. O600IIeHNE TIO TEMe
«BO3HUKHOBEHHE M Pa3BUTHE KU3HH
Ha 3emiie»

OKOJI0rus Kak HayKa

Cpenpl 0OuTaHHS U SKOJIOTHUECKUE
(baxTopsl

AOuoTtndeckue (HaKTophI.
JlaGopaTtopnast pa6ota No 3.
«Mopdonornueckne 0COOCHHOCTH
pacTeHUl U3 pa3HbIX MECT OOUTAHUSD.

0.5

0.5

https://m.edsoo.ru/863ea5a6

but6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bubmuoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48e
bubmmoreka [JOK
https://m.edsoo.ru/863eac2c
but6mmoreka [{OK
https://m.edsoo.ru/863ead44

bubmoreka [JOK
https://m.edsoo.ru/863eaca?

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10e




JlaGopaTtopnas padota Ne 4. «Brnusaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

23 buotnueckue pakropsl 1 https://m.edsoo.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKU

24 nomyssun. [Ipaktndyeckas padora Ne | 0.5
2 «[Toacu€t MIOTHOCTU MOMYJISAIINMA
pa3HBIX BUJOB PACTCHHI»

bubmuoreka [JOK

25 Coo0riecTBa OpraHu3MOB — OHOIEHO3 1 hits-//m.cdsoo.ru/863cb46a

26 DKOJIOTHYECKUE CUCTEMBI | bubnmnorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a

51 | xonormeetue mupmass Gootora |1 buorera LLOK
sxocHcTeM. CyKiecons https://m.edsoo.ru/863eb5fa

28 IIpupoaHbIE S3KOCUCTEMBI 1

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1

30  broctepa —raobatbai skocHCTeM: 1 https://m.edsoo.ru/863ebbSe
3emin

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS | bubnmorexa [JOK
onocdeps https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onocdepe 3eMiaun 1

13 Cocy1iecTBOBaHUE TPUPOJIBI U | bubnmoreka [JOK
YeJI0BEYEeCTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O6001ICHNE TEMBI

34 «Coob1iecTBa u YKOJIOTUYECKUE 1
CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM

o0pa3oBaTe/IbHOI NPOrpaMMbl CpeiHero o01ero 00pa3oBaHus
CdopmupoBaHHOCTH 3HAHUN O MeCT€ M POJU OUOJIOTUHM B CHCTEME HAYYHOTO
3HAHHUSA €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPAa U HAYYHOIO MHUPOBO33PEHUS; O BKJIA/le POCCHUICKUX U
3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (GYHKIHOHAIBHOMN

TpaMOTHOCTH YCJIOBCKA IJId PCIICHUA KU3HCHHBIX 3a1a4

YMeHue pacKkpbiBaTh COJEPKAHNE OMOJIOTMYECKUX TEPMUHOB U MOHATUN: KU3HbD,
KJIETKa, OpPraHu3M; MeTabonu3M (OOMEH BEIIECTB M MPEeBpAIlEHHE SHEPTUu),
romMeocras (caMOperynsimus), ypOBHEBas OpraHM3alUsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHHE (PETPOAYKIINS), HACICACTBEHHOCTh, N3MEHUYNBOCTb, POCT

U pa3BUTHE

YMenue wu3naratb OHOJOrMYecKHe TeopuHM  (KJIeTO4YHas, XpOMOCOMHas,
MyTainuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.. BaBunosa) u yuenus (o
HEHTpaX MHOToo0Opasusi U TMPOUCXOXKIEHHUS KyIbTypHBIX pacteHuii H.H.

BaBI/IJ'IOBa), OIpECACIIATh 'paHUIbl UX TPUMCHHUMOCTH K ) XUBBIM CUCTCMaM

VYMmenune BJIaJACTb MCTOJaMHU HAYYHOI'O IIO3HAHHUA B OMOJIOTUH (Ha6J’IIO,I[eHI/Ie u
OIMMCAHUEC JKUBBIX CHCTCM, IIPOLCCCOB U HBHGHI/Iﬁ; opraHu3anusa U IIPOBCIACHHC
OHOJIOTHYSCKOI0 9KCIICPUMCHTA, BBIIBUKCHUC THUIIOTE3BI, BBISIBJICHUC
3aBUCUMOCTH MCKAY HCCICAYCMbIMU BCINYNHAMU, 00BsICHEHHUE MOJIYYCHHBIX
PpEe3yIbTAaTOB, HUCIIOJbB30BAHHBIX HAYYHBIX HOHHTI/II>'I, Teopnﬁ " 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pC3YJ'H)TaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT HU
9YKApHOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB M IMPEBpAIlEHHs] SHEPTHH B KIETKe, (hOTOCHHTE3A,
IUTACTHYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHTO03a, Meio03a,
OIJIOZIOTBOPEHMSI, PA3MHOXKEHUS, MHIMBHIYaJbHOIO Ppa3BUTUSA OpraHu3Ma

(oHTOTECHE3)

YMeHue NpUMEHSTHh [OJIyYeHHbIE 3HAHMS Uil OOBACHEHHMS OHMOJIOIMYECKHX
IIPOLIECCOB U SIBJICHUM, IS NPUHATHS NPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HH B IIETAX oOecredeHrsi Oe30IMacHOCTH CBOETO 3/I0POBBS M 3I0POBBS
OKpYXKalOIIMX JIIOJeH, COOJIOJeHHs HOPM TIPaMOTHOIO  TIOBEICHUS B
OKpY’KaIOIIeH MPUPOIHON Cpene; MOHWMAaHHE HEOOXOIWMOCTH HCIOJIb30BAHUS

JTOCTIDKEHH COBPEMEHHON OWONOTMH M OWOTEXHOJOTHUW ISl PaliOHAIBHOTO



PUPOAOTIOTH30BAHUS
YMeHune peiaThb 3JICMCHTAPHBIC TCHCTUYCCKUEC 3aa4Yi Ha MOHO- U ZII/IFI/I6pI/IIIHO€
CKpeIIMBaHKE, CLEIICHHOE HACJIeJOBAaHUE; COCTABIATh CXEMbl MOHOTHOPHUIHOTO
CKpEeLIMBAaHUS AJIs IPEICKa3aHUs HacIel0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOJMHATH JaOOpaTOpHblE W MpakTU4YEeCKHue paldoThl, COOIHOAaTh

IpaBuja Mpu paboTe ¢ yueOHbIM U 1a00paTOpHEIM 000y IOBAHUEM

10

11 KJIIACC

Kon
IIPOBEPSEMOTO
pesyibTaTa

YMeHue KpPUTUYECKHM OLIEHMBAaThb W  UHTEPIPETUPOBATh  HUH(OPMAIIHIO
OHMOJIOTMYECKOTO COJEpXKaHMs, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUA U3
pasnuyHbiX UCTOYHUKOB (CMU, HaydHO-TIOMYJSipHBIE MaTepHUalIbl); ITHUYECKHE

ACIICKTbI COBPCMCHHBIX I/ICCHCI[OBaHI/Iﬁ B 6I/IOJIOI‘I/II/I, MCOAUIIUHCE, OHMOTEXHOJIOTUH

YMeHne co3naBaTth COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTMYeCKYI0 HMH(DOpPMAIMIO W3 HECKOJBKUX HMCTOYHHUKOB, TI'PaMOTHO

WCTOJIb30BATh MOHATHHHBIN anmapaT OHOJI0ruu

IIpoBepsieMble NpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM

o0pa3oBaTe/IbHON NPOrpaMMBbl cpeJlHero odiero 00pa3oBaHus
C¢hopMHPOBAaHHOCTh 3HAHMH O MECT€ M POJM OMOJIOTMH B CHCTEME HAay4HOTO
3HaHMS ECTECTBEHHBIX HAyK, B ()OPMHPOBAHMH COBPEMECHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCHUCKUX U
3apyOeKHBIX y4Y€HBIX-OMOJIOrOB B pa3BUTHE OHONOTMH; (DPYHKIMOHAIBHOM

TpPaMOTHOCTH YCJIOBCKA AJId PCHICHUS )KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJAEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U IOHATUM: BUI,
MOMYJSIIMSL, TeHO(OH, SBOJIOLUS, IBIXKYIIUE CUIbl ((aKTOpPbI) 3BOJIOLUU,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHKE, YKOJIOTHYECKHE (DAKTOPHI,
DKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PpEIYyLEHThl, LENu IUTaHu,

IKOJIOTHYECKasl MUpaMuia, OMOTreoreHos3, ornochepa

YMeHnue usnaratb Ouosormueckue teopun (dBonrononHas teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHs HBOJIIOLINU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO
cxoactBa K.M. bapa, dyepenoBanusi riaBHbBIX HANpaBICHUWA W MYTEH SBOJIOIUU
A.H. CeseprioBa, yuenust o 6uocdepe B.M. Bepranckoro), onpeaensrs rpaHUIbI

X IPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTh MCTOJaMH HAYYHOT'O IIO3HAHUA B Oouoorun (Ha6HIOI[eHI/IC n
OINMMCAHUC KHUBBIX CHCTCM, IPOLCCCOB U ﬂBHCHHfI; opraHu3anus U MPOBCACHUC
OMOJIOTUYECKOrO OKCIICPUMCHTA, BBIIBMKCHUC THUIIOTE3bI; BBIABJICHHUC
3aBUCUMOCTH MEXKAY HCCICAYEMBIMU BCINYHMHAMU, 00BsACHEHHE IMMOJIYUCHHBIX

PE3yJIbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX HOHHTHfI, TCOpI/IfI MU 3aKOHOB; YMCHHC



ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3y.HI>TaTOB)

YMeHue BBIAEHATh CYIIECTBEHHBIE IPU3HAKM CTPOEHHS  OMOJIOTMYECKHX
OOBEKTOB: BHJOB, MOMYJALUUN, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLECCOB  HACJIEACTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOI0 0TOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHu3MOB, JAEHUCTBUS SKOJIOTMYECKHUX (DAaKTOpPOB Ha OpraHM3MbI, IEpeHoca
BEUIECTB M IIOTOKA DJHEPIUUM B 3KOCHUCTEMAX, AHTPOIIOTEHHBIX W3MEHEHHH B
HKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOpPOTa BELIECTB U OMOTCOXMMHYECKHX

IIUKJIOB B Onocdepe

VYMeHHe NpPUMEHATh IIOJyYCHHBIC 3HAHUSA M1 OOBSICHEHHS OHMOJIOTHYECKHX
IPOLIECCOB U SIBICHUH, JUIS MPUHATHS MPAKTUUECKUX PEIICHHH B IMOBCEAHEBHOM
JKU3HU B 1ensAX oOecrieyeHusi O€30MaCHOCTH CBOETO 3A0POBbsI U 30POBBS
OKPYXKAIOIIMX  JIIOJIeH, COONIONEHHsT HOPM TPAaMOTHOTO TOBEICHUS B
OKpY’Karolled NpUpOIHON cpene; MOHUMaHHE HEOOXOIUMOCTH HCHOJIb30BAHUS

JIOCTHDKEHHU COBPEMEHHOW OMOJIOTHH JIJIsl PAIlMOHAIEHOTO MTPUPOIOTIONE30BaAHUS

YMenue peuiaTtb 3JIEMCHTAPHBIC OMOJIOTHYECKHUE 3aaa4d, COCTaBJIATb CXCMBI

MepeHoca BeIeCTB U SHEPIHU B IKOCUCTeMaXx (LIeTH MUTaHUs])

10

VYMeHH€E BBIIOJIHATh HaGOpaTOpHHe U IIPAKTHYCCKUC pa60TLI, CO6J'IIOI[aTL

npaBuja mpu padboTe ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHHEM

YMeHue  KpUTHYECKH OIEHMBaTb U  HHTEPIPETHPOBATH  MHPOPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHUsl, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX HMCTOYHUKOB (CMU, Hay4YHO-TIONYJISIPHBIE MaTepuabl);
paccMaTpuBaTh  INIOOANbHBIE  DKOJOTHYECKHE MPOOJIEMbl  COBPEMEHHOCTH,
dbopMUPOBATH MO OTHOLICHHUIO K HUM COOCTBEHHYIO MO3UIUIO

YMmeHne co3faBaThb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHMsI, 00001as

6I/IOJIOFI/I‘ICCKYIO I/IH(bOpMaI_II/IIO HU3  HCCKOJIbKHMX  HCTOYHHKOB, rpaMOTHO

UCIOJIb30BaTh MOHATUHHBIN anmnapar 0MoJ0ruu

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 buonorusa kak Hayka
11 buonorust — Hayka o *)uBoi npupoje. Pons 6uonoruu B (GOpMUPOBAHHH COBPEMEHHOM
" HayuHO#t KapTHHEI Mupa. CHCTeMa GHONOIHYECKUX HAYK
12 Metoapl NO3HAHMA JKUBOM MpHUpOAbl (HAOIIOJEHHME, SKCIEPUMEHT, OIHUCAHUE,

U3MepeHue, KiacCupuKaius, MOJISTHPOBaHIE, CTaTUCTHYECKass 00paboTKa JaHHBIX )

2 JKuBble cUCTEMBI U X OpraHu3anus



2.1

2.2

XKusbie cucrempl (OMOCHCTEMBI) Kak HpeaMeT usydeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

YpoBHHM  opraHuzaluMu  OMOCHUCTEM:  MOJIEKYJISPHO-TEHETUYECKHI,  KJIETOYHbIH,

OpraHU3MEHHBIH, MOMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIN

XHWMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

3.2

3.3

3.4

XUMHUYECKUN COCTaB KJIETKHU. XUMHUYECKUE 3JIEMEHTHI: MAaKpOdJIEMEHTEI,
MHUKpO3eMeHThl. Boga u MuHepanbHble BemiecTBa. DyHKIMU BOJbI U MHHEPAJIbHBIX

BCHICCTB B KIICTKC. HozmepxcaHI/Ie OCMOTHYECKOI0 OanaHca

benku. CoctaB u cTpoeHue OelIKOB. AMMHOKUCIOTBI — MOHOMEpPHI OEIKOB.
He3zamenuMble M 3aMEHMMBbIE AMHUHOKHCIOTH. AMHWHOKHUCIOTHBIM COCTaB. Y pPOBHH
CTPYKTYpBI OCJIIKOBOW MOJIEKYJIBI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonorunueckue GyHKIUU OEIKOB.

®epMeHTHl — Onosiornyeckue Karanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cnenubuyHocTh. Kodepmentsl. Butamubbpl. Otiauuusi GpepMeHTOB OT

HCOPTaHNYCCKUX KAaTaIN3aTOPOB

VYrineBonpl: MoHOcaxapunbl (TJIFOKO3a, pubo3a M Je30KCHMpu003a), Iucaxapuabl
(caxapo3a, JakTo3a) MW  MOJUcaxapuibl  (Kpaxmaj, TJUKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIIMU YTIIEBOJOB.

Jlunuaer:  Tpurnunepuasl, crepounnl, (ochomunuasl. 'mapodunbHO-rUAPODHOOHBIE
cBoiicTBa. buonorumueckue ¢ynkuuyu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB H

JIMITUA0B KaK UCTOYHHUKOB SHCPTHUHU

Hyxnennoseie kucnorel: JHK m PHK. Hyxneornabsl — MOHOMEpBI HYKIEMHOBBIX
kuciot. Ctpoenne u ¢pynkuuu JIHK. Crpoenne u ¢pynkuuu PHK. AT®: crpoenue u
byHKIIUU

3.5

3.6

3.7

3.8

HI/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpH. Metoasl HU3YUCHUS KIICTOK

Knerka kak nemoctHas >xuBas cuctema. OOImue MNpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MeMOpana, monekyasl JIHK kak renermueckuil ammapar, cucTeMa CHHTE3a

Oenka

Tumbel KIETOK: JyKapuoTHuecKas W Tnpokapuotudeckas. OCOOCHHOCTH CTPOCHUS
MpOKaproOTHYECKON KieTku. KineTounas crtenka 6akrepuii. CTpoeHne 3yKapuOTHIECKOM

KJeTkr. OCHOBHBIE OTIMYUS PACTUTEIBHOM, Y)KUBOTHOM U TPUOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, WX (PYHKLUH.
[TnazmaTtudeckass MmemOpana, e€ cBoiicTBa M (pyHkuuu. LluTormasma u e€ opraHoujbl.
OnHoMeMOpaHHbIE OpraHoOMbl KJIETKH: 3H7omuiazmarndeckas cerb (OIIC), ammapar
I'onbmxu, mu3ocoMsl. 1loayaBTOHOMHBIE OPraHOMIBI KIETKU: MUTOXOHAPHUHM, IJIACTUMIBL.
[Ipoucxoxxnenne MUTOXOHIpUN U Tu1acTuA. Bunabl mnactua. HemeMOpanHble opraHouabl

KIICTKH: pI/I6OCOMI:>I, KJI€TOYHBIN LOCHTpP, PCCHUYKU, KTYTHKH. CDyHKI_II/II/I OpraHonaoB



3.9

3.10

KJIETKU. BKITroueHus

Snpo — perynasaTopHblii 1eHTp kieTku. CrTpoeHHwe sjpa: saepHas 000J0dYKa,

KapuoIuiadMa, XpoMaTuH, SIAPbIIIKO. XpOMOCOMI)I

TpaHcnopT BEHIECTB B KJIETKE

4.1

4.2

X(HSHCZ[GSITGJ’IBHOCTB KIJIICTKH

Ob6men BemiecTB, WiIM MeTadbonIu3M. AccuUMUISAIUS (IJJaCTUYECKUd oOOMeH) u
TUCCUMUIISIUSL  (QHEPreTUYeCKuii O0OMEH) — JBE CTOPOHBI EIMHOTO Tpolecca
Metabomu3ma. Tumbl oOMEHa BEIIECTB: aBTOTPO(HBIM U TeTepoTpodHbId. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUH B KIIETKE

®dortocunre3. CBetoBas W TemHOBas (a3el (dorocwHTe3a. Peaknuu ¢oTtocunTesa.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A IS J)KU3HM Ha 3emuie. BiusHue
yCIIOBUH cpenbl Ha (DOTOCHHTE3 U CIOCOOBI TIOBBIIICHHUS €Tr0 MPOAYKTHBHOCTH Y
KYJIETYPHBIX PacTCHUIA.

XemocuHTe3. XeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHWE XEeMOCHUHTE3a JUIsl J)KU3HH Ha

3emiie

4.3

4.4

DHepreTHdeckuii 0oOMeH B  KiIeTKe. PaciieruieHue  BEHIeCTB, BBIJACICHHE U
aKKyMYJIHPOBAHHUE SHEPruU B KIETKE. OTalbl JHEPreTuyeckoro odOMeHa. [mmkonus.
BpO)KeHI/IC U €ro BHUIBI. KI/ICHOpO,Z[HOC OKHUCJICHHUC, HWJIW KICTOYHOC AbIXaHHC.

D PeKTUBHOCTD YHEPTETHUECKOTO OOMEHa

Peakiun matpuuHoro cunres3a. ['enermueckas uHpopmanus u JJHK. Peanmuszauums
TeHETHYEeCKOM wHGoOpManu B KJIeTKe. [ eHeTHYecKuid KO HM €ro CBOMCTBA.
Tpanckpunmuss — wmatpuunbii cuHTe3 PHK. Tpancmsmus — OwmocuHTe3 Oernka.

KomupoBanue amuHokucaoT. Posib pubocom B GnocunTe3e Oenka

4.5

5.1

5.2

Hexnerounsie ¢opmbl ku3HH — BUpychl. HMcropust otkpeitus Bupycos (.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEICATSIILHOCTH BUPYCOB. bakrepuodaru.
bone3nn pacreHuid, JKUBOTHBIX M 4YEJOBEKa, BbI3bIBAEMbIE BHpycaMu. Bupyc
ummyHogedpuimura dyenoBeka (BUY) — BozOyaurens CIIMJla. Ilpodunaktuka

pacrpocTpaHeHHUs BUPYCHBIX 3a00J1€BaHUMA
PazmHOXeHME M MHIUBUAYAIBHOE Pa3BUTUE OPTaHU3MOB

Kierounslii 1IUKII, WM KU3HEHHBIM UK KieTku. MHTepdaza m murtos. Ilpomeccsl,
nporekarome B uHTepdaze. Permmmkanus — peaknuss matpuyHoro cunresa JIHK.
Crtpoenue xXpomMocoM. XpOMOCOMHBI Habop — KapuoTun. JIUMJIOUTHBIA W
TalIONIHBI  XPOMOCOMHBIE  HaOoOpbl. Xpomatuiel. L{UTOMOTHYECKHE OCHOBBI
Pa3MHOXKEHHUS U MHIUBUIyaJIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenue kinetku — muto3. Craguu muto3a. IIporecchl, mpoUCXOAsIIMe Ha pPa3HbIX

CTaIuIX MUTO3a. brojlornueckuii CMbBICII MHUTO3a

@opMbl  pa3sMHOXKEHHS OpraHu3MoB: Oecrosioe W mosoBoe. Buuel  Oecronoro



PASMHOKCHHA: JCIICHUC HaaBOC, IIOYKOBAaHHC OJJHO- )51 MHOT'OKJICTOYHBIX,
cnop006pa30BaHHe, BCTCTATUBHOC PA3MHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHHUC

OpraHu3MoOB, €ro 3HAYCHUC AJIA CCIICKIIUU

5.3

54

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.
Metio3. Cranuu Mmeiio3a. [lpoueccel, mpoucxoasiue Ha cragusx meiosa. [loBegenue

XpoMocoM B Meiio3e. Kpoccunrosep. buosnornueckuii cMbICIT M 3HaUEHUE MEil03a

['ameTorenes — nporiecc 00pa3o0BaHMs TOJIOBBIX KIETOK Y )KUBOTHBIX. [10JTOBBIC JKeTe3b:
CEMCHHUKN U AWYHUKU. O6p330BaHI/Ie U Pa3sBUTHUC TIIOJOBBIX KJIETOK — TaMET
(cmepmaTo3ouy, sHIEKIeTKa) — crepMaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHHS

ﬂﬁHeKHCTOK H CIICpMaTO30M1a0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

NunuBuayanpHoe pa3BuThe (OHTOTEHE3). DMOpHOHanbHOE pa3BuTHE (IMOpHOTEHE3).
Otanbl 3MOPUOHATIBHOIO PAa3BUTHUS Yy IO3BOHOYHBIX JKMBOTHBIX: JpOOJieHHE,
racTpyssauus, OpraHOTEeHE3. [ToctamOproHanbEHOE pa3BUTHE. Tumnbr
[IOCTAMOPHUOHAJIBHOTO Pa3BUTHS: NIPSMOE, HETIPSAMOE (JIMYMHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHMs: CTPOCHUE CEMEHH,

CTaJuu pa3sBUTUA

6.1

HaCJ'IeI[CTBGHHOCTI) U U3SMCHYUBOCTb OPTaHU3MOB

IIpeamer u 3amaun reHeTuku. Mcropus pasBUTHS TEHETUKU. Bkiuag poOCCHHCKUX U
3apyOexXHBIX YYEHBIX B Pa3BUTHE T'€HETUKU. MeTo/bl TeHETUKH (THOPUI0IOTHYECKH,
LUTOT€HETUYECKUN, MOJIEKYJIIpHO-TreHeTUYecKnit). OCHOBHBIE T€HETUYECKUE TOHSATHUS.

I'enetnyeckas CHUMBOIJIMKA, UCIIOJIB3yCMas B CXEMax CerH_II/IBaHI/Iﬁ

6.2

6.3

6.4

3aKOHOMEPHOCTH  HACNE[OBaHUS MPU3HAKOB, YycTaHoBlIeHHble [. Mennaenewm.
MonoruOpuaHoe ckpeuBaHue. 3aKOH €IMHO00pa3usi THOPUOB MEPBOTO MOKOJICHUS.
[IpaBuino noMuHHpoBaHUA. 3aKOH PaCLICIUICHHUS] NPU3HAKOB. [ MIIOTE3a YUCTOTHI ramer.
[TosHOE M HENMOJHOE TOMUHHUPOBAHHUE.

JlurnOpugHoe CKpemmBaHWe. 3aKOH HE3aBHCHMOTO HACIEAOBAaHUS IPHU3HAKOB.
[{uToreHeTHueCcKHe  OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAHMUA.  AHAIM3UpYOIIce
CKpemnBaHue. lcmonap3oBaHHE aHATU3UPYIOLIETO CKPEIIMBAHUA JUIS OMpPEICICHUS

TE€HOTHIIA OCOOU

CuerieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana mno -cuemieHHOMY
HacJle/IoBaHUIO T'eHOoB. HapylieHue cuenseHus I'€HOB B pe3yibTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHUsI HACIIECTBEHHOCTHU. | eHETHUECKHE KapThl.

I'enernka nona. XpoMOCOMHOE ONPENENIEHUE 10J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omoramerHsle M rereporamMeTHble  OpraHu3Mmbl. HaciemoBaHue  NpPU3HAKOB,

CHCIICHHBIX C IIOJIOM

WsmenunBocTh. Buanl M3MEHUMBOCTH: HCHACJICACTBCHHAs1 MW HACJICACTBCHHAasA. Pons

Cpeapl B HEHACIIEACTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJIU(PUKAITHOHHON



M3MEHYMBOCTH. BapualMoHHBIM psA W BapuanuMoHHas Kpusas. Hopma peaknuun
npusHaka. KoiaudecTBeHHblE M KauyeCTBEHHbIE NPHU3HAKM M MX HOpPMa pEakKLUH.

CaoiicTBa MOIU(UKAIIMOHHONW U3MEHYHUBOCTU

6.5

Hacnencreennas, WIH TEHOTUIINYECKas, WU3MEHUYUBOCTb. KomOunaTtuBHas
M3MEHYMBOCTh. Meii03 1 moJoBoil mpolecc — 0OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH.
MyTtarnmonHass W3MeHUMBOCTh. Kitaccudukanusi MyTanuii: TEHHbIE XPOMOCOMHBIC,
reHomHble. Yacrora u mnpuuuMHBl MyTaumid. MyrareHHsle  (akTopel. 3aKoH

TOMOJIOTMYECKUX PSIOB B HacleACTBEHHOM n3menunBocty H.W. BaBuiioa

6.6

I'enetuka uwenoBeka. Kapuorum denoBeka. OCHOBHBIE METOABl TEHETHKH YEJIOBEKA:
IreHEAIOTHYECKUH, OJM3HEIIOBBIN, IIMTOTCHETUYECKUM, OMOXUMUYCCKUN, MOJICKYIISIPHO-
FeHETUYECKHM. CoBpeMeHHOe ompeeIcHue T€HOTHIIA: ITOJIHOT€HOMHOE
CEKBCHUPOBAHME, T'E€HOTHIIMPOBAHME, B TOM uuciae ¢ nomompro [II[P-ananusa.
HacnencrBenusle 3a001€BaHus YeJIOBEKA: T€HHbIE 00J€3HH, 00JIE3HU C HACJIEICTBEHHOM
MPEIPacIoNOKEHHOCTRI0, XpPOMOCOMHBIE Oone3Hu. ComMaTHYecKHe M TeHEepaTHUBHBIC
MyTaruu. [lpuHIUOB 310poBOro o0pa3a KU3HMU, IUATHOCTUKH, NPOQUIAKTUKHA U
JIEYCHUS] TEHETHYECKUX  OoJe3Her. MenuKo-reHeTHYeCKoe KOHCYJIbTHPOBAHHE.
3HaueHUE MEIUIIMHCKON TeHETHKH B MPEIOTBPAIICHUH U JICYCHUH TCHETHYECKUX

3a00JIeBaHUI YEI0BEKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUHI

7.1

7.2

7.3

Cenexuus Kak HaykKa U Ipouecc. 3apoKIeHUE CEIEKIUU U foMecThKanusa. Yuenne H.U.
BaBuioBa o 1ieHTpax NpoMCX0XKIEHUSI U MHOTr000pas3usl KyJIbTYPHBIX pacTeHui. LleHTpsI

MMPOUCXOXKACHUA NOMAIIHUX XUBOTHBIX. COpT, nopoaa, miraMm

CoBpeMeHHbBIE METOJIbI CEJICKIIMU. MacCOBBIM M MHIWBHUIYATBHBIM OTOOPHI B CEJICKIIMH
pacTeHud W KUBOTHBIX. OIllEHKAa 3KCTepbepa. BIM3KOPOICTBEHHOE CKpPEIIMBAHHUE —
uHOpuauHr. Yncras nuaus. CKkpemuBaHie YUCThIX JTUHUHR. ['eTeposuc, nnu rubpuanas
cwia. HeponctBenHoe ckpeniuBaHue — ayTopuaunr. OtnanéHHas rudpuanszanus u eé
ycrexu. VICKyCCTBEHHBI MyTareHe3 M IIOJIy4€HHE MONUIUIONAOB. JlocThxkKeHus

CCIICKIINHN paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonoruss Kak oTpaciib NPOM3BOACTBA. ['€HHas MHXKEHepusA. OTalbl CO3AAHMS
pexomOunanTHOo JIHK wu TpaHcrennbix opranuzMoB. KierouHas uHXeHepus.
Knerounsle KkynpTypbl. MHKPOKIOHAIBHOE pa3sMHOXKEHHE pacTeHui. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U

studeckue mpodaemel. MO — renernyeckn MOIUGUIIMPOBAHHBIE OPTaHU3MBI

11 KUIIACC

Kon
1

HpOBepHeMblﬁ JIEMEHT COACPKAHUSA

DBOIOIMOHHAST OHOJIOTHS

1.1  DBostonMOHHASI TEOPHS U €€ MECTO B OMOJIOTHH.




1.2

1.3

1.4

1.5

2.1

2.2

CaunerenscTBa 3Bomonuy. [lameoHToNOrHUECKHe: TTOCIEAOBATEILHOCTD TTOSIBICHUS
BHUJIOB B MAJICOHTOJIOIUYECKOIl JIETONHCH, TepexoaHbie Gpopmbl. buoreorpaduyeckue:
CXOJCTBO M pasznuuue (ayH u ¢Jop MaTEpPUKOB U OCTPOBOB. DMOPHUOJIIOTHYECKHUE:
CXOACTBa W pPa3jIinvuuAd 3M6pI/IOHOB Pa3HbBIX BHUIAOB IMO3BOHOYHBIX. CpaBHI/ITeHBHO-
AHATOMHUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBLIC OPraHbl, aTaBU3MBI.
MonekynsipHO-OHOXUMHYECKHE: CXOACTBO MEXaHHU3MOB  HACICACTBEHHOCTH U

OCHOBHBIX METa0OJIMUECKUX MyTEH Y BCEX OPraHM3MOB

OpomonmonHas teopus Y. [lapBuna. IIpeanoceliku BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKYyIIME CHJIBI 3BOJIOLMM BUAOB 1O JlapBuHYy (M30BITOYHOE pPa3MHOMKEHHE IpU
OTPaHUYEHHOCTH  PECypCcOB,  HEONpenenéHHas  M3MEH4YMBOCTb, Oopn0a  3a

CYLIECTBOBaHHE, ECTECTBEHHBII 0TOOD)

Cunrernueckass Tteopus odBomonmu (CTD) ®w  OCHOBHBIE €€  TOJOXKEHUS.

MHKpOBBOJ’IIOI_II/ISI. HOHYJ'DII_[I/ISI KakK €IMHHIIa B4 U 3BOJIIOIHUHN

JIBrokyte cuiibl ((hakTophl) SBOJIOLUM BUAOB B Mpupoae. MyTallMOHHbIH npolece U
KOMOMHATUBHAsA U3MEHYMBOCTb. [lonmynsuoHHbIe BOJIHBI U Apeid reHoB. M3omsamus u
murpanys. EcTecTBeHHBI OTOOp — HANMpaBISIOMUA (akTop HBOIMIONUU. DOPMBI
€CTECTBEHHOT'O 0TOOpA.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  KaK  pe3yiapTar  3Bomoouuu.  llpumepsr
MIPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopho3bl U HANOAJaNTALUH.

Bun u Bunoo6pazoanue. Kpurepun Buaa. OcHOBHBIE (HOpMBI BHJI000pa30BaHUS:

FCOFpa(bI/I‘IeCKOG, OKOJOTHYCCKOC

Maxkpososmtonus. @opmbl 3BOTIONUH: (UIeTHYeCcKas, AMBEpreHTHas, KOHBEpreHTHas,

napaJiiejbHasdi. H606paTI/IMOCTB 9BOJIOINH
Bo3HukHOBEHUE U Pa3BUTHC )KU3HU HA 3emie

JloHaydHBIE TIPEACTaBIEHUS O 3apOKIEHUM JKM3HM. HaydHble runoressl
BO3HUKHOBEHUS KM3HU Ha 3emJie: abuoreHe3 U naHcrnepMus. XUMHUECKasi HBOJIOLIMSL.
OKCIIEpUMEHTAJIBHOE TOATBEP)KJIEHUE XUMHUYECKOW 3Boiounu. HawanbHble sTansl
o6uonoruueckor 3pomtonuu. ['unoreza PHK-Mupa. IlepBble Ki1eTku U MX 3BOJIOLHS.

q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PazButne xu3Hum Ha 3emiie mo spaM W nepuonaMm. Karapxel. Apxeickas u
npoTepo3oiickas 3pbl. [laneo3orickas 3pa u e€ mepuoapl: KeMOPUHUCKHUH, OPAOBUKCKHH,
CUJIIypUHCKHM, IEBOHCKUM, KaMEHHOYIOJIbHBIM, NEpMCKHH. Me3o30iickas dpa U e€
MEPUOJIbI: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiinozoiickast spa u €€ mepuojbl: MaJ€OreHOBbIA, HEOTC€HOBBIN, AHTPOINOTEHOBBIM.

XapaKTepI/ICTI/IKa KJIIMMaTa U IecOJIOTHYCCKUX IMPOLECCCOB. OCHOBHBIC ATaIkI OBOJOIHNHU



2.3

2.4

2.5

PacTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMop(}o3bl y pacTeHHMM U JKUBOTHBIX.

HOHBJ’ICHI/IG, pacuBCT U BBIMUPAHUC I'PYIIIT )KMUBBIX OPI'aHU3MOB

Cucrema OpraHMYeckKoro Mupa Kak OTpaxkeHue H3Bojouud. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBONIOLIMSL YEJNIOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTHe TpeacTaBICHUH O
MIPOUCXOXKICHUH YeIoBeKa. MeTobl H3ydeHus: aHTpororeHe3a. CxocTBa U pa3iuyus
YelloBeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJI0XKEHHIE YEIOBEKa.

JBwkymue cunbsl (dakTopbl) aHTpomoreHe3a. HacnejacTBeHHas W3MEHYHMBOCTH M
ecTecTBeHHbII oTOOop. OOmIecTBeHHBIH 00pa3 KM3HU, U3TOTOBIEHUE OPYIUN Tpyna,

MBIIIJICHUEC, PCYb

OcCHOBHBIE CTaAVM ¥ BETBH BOJIOLUYN YEJIOBEKA: aBCTPAJIONNUTEKH, UeIoBEK yMebli,
UYenosek npsamoxopsammii, Yenosek Heanaepranbckuil, Yenosek pasymuslii. Haxonku
HCKONAaeMbIX OCTAaHKOB, BPEMS CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHHs, 00BEM

TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OpyAus

2.6

3.1

Yenoseueckue packl. OCHOBHBbIE OOJBIIME pachkl: €BponeoujHas (eBpas3uiickas),
HEerpo-aBCcTpajionHas (dKBaTOpUalIbHas), MOHTOJIOWAHAS (a3MATCKO-aMEpPUKAHCKas).
UYepTbl NPHUCIIOCOOJIEHHOCTH MPEACTABUTENCH YEJIOBEYECKMX pac K YCIOBHIM

CyliecTBoBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma
Opranu3mbl ¥ OKpyKaromias cpeaa

DKOJIOTHST Kak HayKa. 3ajayd M pa3gesibl SKOJOTHMH. MeTOoIbl 3KOJIOTHYECKUX
UCCIIeIOBaHUM. JKonormueckoe MupoBos3penue. Cpeapl OOWTaHHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIITHAA, MIOYBECHHAA, BHYTPUOPTraHU3MCHHAA

3.2

33

DKOJI0ru4ecKue (bakxTopsI. Knaccudukarus AKOJIOTMYECKUX (bakTopoB:
abmoTnyeckue, OMOTHYECKNE U aHTPONOTeHHbIE. J[eficTBHE IKOIOrnYecKuX (pakTopoB

Ha OpPraHU3MBbl
AbGuotnyeckue (GakTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPHOIN3M.
[TpucnocoOieHns OpraHu3MoB K JAeHCTBUIO aOMOTHYEeCKHX (hakTopoB. bronornyeckue

PUTMBI

34

3.5

buotnyeckne QaxTopsl. Buasl OHOTHUECKHMX B3aUMOJCHCTBUI: KOHKYpPEHIIMA,
XMIIHUYECTBO, MapasuTH3M, MyTyalu3M, KOMMEHCAIU3M  (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJIu3M, HEUTPAIIU3M. 3HaueHue OMOTUYECKHUX

B3aHMOﬂeﬁCTBHﬁ I CYECTBOBAHUS OPTraHU3MOB B ITPHUPOJHBIX COO6H.I€CTBaX
DKOJIOTHYECKHE XapaKTCPUCTHUKU TIOIMYJIAINH. OCHOBHBIC IIOKa3aTeIIN MOMMYJIAIUN:

YUCJICHHOCTD, INIOTHOCTL, POXKIACMOCTh, CMECPTHOCTD, IPUPOCT, MUTpPALTHL. I[I/IHaMI/II(a

YHCJICHHOCTHU IMOMYJIAIINNU U eé peryisaansa



Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

4.2

4.3

4.4

CoobmectBo  opraHm3smMoB — OuoneHo3. CTpykTypsl OuOIEHO3a: BHJOBas,

MIPOCTPaHCTBEHHAs, Tpoduueckas (numieBasi). Buapl-qomuHanTsl. CBsi3M B OUOIIEHO3€

DKoJoruueckne cuctemsl (9kocuctembl). [ToHsTHE 00 dKOCHCTEME M OHMOTEOIeHO3e.
OYHKIMOHAIbHBIE ~ KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  IPOJYLEHThl,  KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BellecTB M HOTOK 3HEpruu B 3kocucreme. Tpoduueckue
(nuieBble) ypoBHM 3KocucTeMbl. [lumieBple nenu u cetu. OCHOBHBIE TOKa3aTeNn
9KOCHCTEMBI: OuoMacca, MNPOAYKIMA. OKOJIOTMYECKHE IUPAMUABL MPOIYKIHH,
YHUCICHHOCTH, Omomacchl. CBOWMCTBAa 3KOCHUCTEM: YCTOWYHBOCTb, CaMOPETYJISALMA,

Pa3BUTHC. CYKI_IGCCI/IH

[IpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOHMHOTO WIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTEMBI. bromorndeckoe
U XO35HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasne  kak  ¢akTop  ycroiumBocTH  dKocucreM.  CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 0Hochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOcTH Ouocdepbl Kak TIoOaibHOU
sKocucTeMbl. J[MHaMHueckoe paBHOBecue W oOpaTHas CBs3b B Ouocdepe.
KpyroBopoThl BemecTs M OMOT€OXMMHUYECKHE IHMKIIBI IEMEHTOB (YIIepoza, a30Ta).

3oHanpHOCTH OuOoCchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuectBO B Oumocdepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe.
I'moGanbHBIE HKOIOTHYECKHE TTIPOOIEMBI.
OcHoBa palOHAJILHOTO YNpPaBJIEHUs MPUPOIHBIMU PECYpCaMU M UX HUCIOJIb30BaHMUE.

JlocTuxeHust OMOJIOTUN M OXpaHa MPUPOIb






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 668457944626561634972740990882929036601482128233
Bnageney, OHueHko Onbra AHgpeesHa

OeicTevTened C 18.02.2025 no 18.02.2026
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