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INOACHUTEJIbBHAS 3AIINCKA

[TIpu pa3paboTke TporpamMmbl MO OHOJIIOTUM TEOPETUYECKYIO OCHOBY IS OIpEACTICHHS
MOAXOM0B K (OpMHUpPOBAHMIO COJAEp)KaHUA yueOHOro mpeamera «buomorus» cocraBuUiu:
koHuenryanbHeie TosioxkeHus DPI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COCp)KaHuUs,
pe3yIbTaTOB 00YUYEHUS ¥ TPEOOBAHUN K YPOBHIO MTOJATOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 00X
HEeIsIX W TPHUHIUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro oOIIero
oOpazoBanusi B Poccuiickoii @enepanuu, a Takxke MOJOXKeHUs O crenuduke Ouosoruu, eé
3HAYEHUH B IO3HAHUHU >KUBOI MPUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YEIOBEUECKOro 00IIECTBa.
CornacHo Ha3BaHHBIM IOJIOKCHHSIM, OMIPEICICHBI OCHOBHBIC ()YHKITH TPOTPAMMBI 110 OMOJIOTHH U
€€ CTpyKTypa.

[Iporpamma o Ouosioruu AaéT MpENCTaBICHHUE O LEAX, 00 0O0IIel cTpaTeruud oOydeHwHs,
BOCIHUTAHUS U Pa3BUTHsI 00yUaloOUMXcs cpeacTBaMu yueOHoro npenmMera «buonorusy», onpenenset
00s13aTeIbHOE TIPEMETHOE COACPIKaHUE, €ro CTPYKTYPY, pacmlpeieiieHne 10 pasjeliaM U TeMau,
PEKOMEHIYEMYIO TIOCIIEAOBATEIHFHOCTh U3YUEHHUSI YIeOHOT0 MaTepraia ¢ y9€TOM MEXKITPEAMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKU 00pa30BaTEIbHOrO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B nporpamme 1o OMOJIOTHH TAaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTHIYHOCTHBIM,
METaNnpPeMETHBIM U TPEIMETHBIM pe3yJibTaraM OOyYeHHS B (OPMUPOBAHUU OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIBHON  JESITeNbHOCTH/YUeOHBIX JEHCTBUI  OOy4arommxcs 10 OCBOCHHUIO
coJiepkaHusl OMOJIOrH4YecKoro oopazoBaHusl.

B mporpamme mo Owonorumu (10-11 kmaccel, 0a30BbI YpPOBEHB) pEaTU30BaH IPHHIIUII
MPEEMCTBEHHOCTH B HM3y4eHWM Owoyiornu, Onaromaps dYeMmMy B HEH MpoOCMaTpUBAETCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUW, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  I[EHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
MIPEJICTaBJICHUI O 3I0POBOM 00pa3e KU3HU M OEpeKHBIM OTHOIICHHEM K OKPYKAroIIeld MPUPOIHON
cpene. [ToaToMy Hapsay ¢ M3ydeHHEM OOIIEONOIOTHYECKUX TEOPUH, a TaKKe 3HAHUW O CTPOSHUH
JKUBBIX CHCTEM pPA3HOTO0 paHTra W CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B
mporpaMMe 1O OWOJOTHHM YAEJICHO BHUMAHUE WCIOJNB30BAHUIO TOJNYYCHHBIX 3HAHUHA B
MOBCEIHEBHON JKM3HM IS peIIeHHs] MPHUKIAJHBIX 3aJad, B TOM YHCIE: MNPOPUIAKTHKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKAa,  MEJMKO-TCHETHYECKOTO  KOHCYJIbTUPOBAHUSA,
00OCHOBAaHHS JKOJOTHYECKH IIETIECOO0Pa3HOTO TOBEICHHS B OKpYKAIOUIEW NPUPOIHOW cpene,
aHaJM3a BIUSHUSA XO3AWCTBEHHON [EATENBHOCTH 4YelOBEKa Ha COCTOSHHE WPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHHE BHHUMAaHHUS K NPUKIATHONW HAIMPaBICHHOCTH Y4eOHOTO
npeaMera «BUONOTHSA» TPOJUKTOBAHO HEOOXOJIMMOCTBHIO OOCCIICUCHHS YCIOBUH JUIS pPEIICHUS
OJIHOM M3 aKTYaIbHBIX 33/1a4 IIKOJIHHOTO OMOJOTHYECKOrO 0Opa3oBaHMs, KOTOpas Mpe/ojiaraet
dbopMupoBaHHe y OOYYAIOIIUXCS CHOCOOHOCTH aAanTUPOBAThCA K HU3MEHEHUSM JTUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHpA.

buomoruss Ha ypoBHEe cpemHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHOoe MecTo. OHa
obOecnieunBaeT (opmupoBaHHEe Yy OOydalOIIUXCsl TMPEACTAaBIEHUN O HAyyHOW KapTUHE MHpa,
pacimpsieT U 00001IaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHMW3allii ¥ DHBOIIOLUU, CO3MAET YCIOBUS [UIs: TO3HAHUS 3aKOHOB KHBOM TMPUPOIBI,
dbopmupoBanus (PYHKIIMOHATILHOW TPAaMOTHOCTH, HABBIKOB 370pPOBOTO M 0Oe30rmacHoro ooOpasza
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KHBOM MIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHnEe OMOIOTHS UMEET TaKXKe ISl PEIICHUS] BOCIIUTATEIBHBIX U Pa3BUBAIOIINX
3aJad CpegHero oOmero oOpa3oBaHMs, COIMANU3AlMKM oOydarouuxcs. V3ydenue Ouonoruu
obOecrieunBaeT ycioBus s (HOpMHpPOBAHHUS HMHTEIUIEKTYalbHbIX, KOMMYHUKALIMOHHBIX U
MH(OPMALIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYPHBI, CIIOCOOCTBYET MHTETPALIUUA OUOIOTHYECKUX
3HAaHWNA C TMPEACTaBICHHUSMH W3 APYTUX y4EOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMUU H
reorpadgun. Ha3BaHHBIE TMOJOXKEHUS O TNpeIHa3HAYeHWH Yy4yeOHoro mnpeamera «buomorus»



COCTaBUJIM OCHOBY JJIsl ONpeAeNIeHUs] MOJX0A0B K OTOOpY U CTPYKTYPUPOBAHUIO €TO COJIEPIKaHUs,
MPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

Ot60p comepxkanusi yueOHOTO Tmpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOCOOOPa3HOro MOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOydYaroIIuecs MOJKHBI
OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE N7 (POPMUPOBaHUSA OOLIEH KYyIbTYphI, ONpPEAESIOLe
a/ICKBaTHOE IIOBEJICHHE 4YElIOBeKa B OKpYXarolleid MpUPOIHOH cpene, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKOH NesTeNbHOCTH. Oco00e MECTO B ITOW CHCTeME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEPXKaHUs, KOTOPBIE CIIY>KaT OCHOBOM it (pOPMUPOBAHUS MPEIACTABICHUIN
O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX OpPUEHTALMIX JUYHOCTH,
CIOCOOCTBYIONTUX I'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTypupoBaHHE COJEpXKaHUs y4eOHOro Marepuasa B TporpaMMe 10 OHOJIOTUH
OCYIIECTBJICHO C y4€TOM MPHOPUTETHOTO 3HAUEHHUS 3HAHUKW OO0 OTIMYUTENbHBIX OCOOEHHOCTSX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOW OpraHM3allMK U SBOIIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKType
yuebHoTro npeamera «bronorus» BeIIENEHBI CIEAYIONINE COAepKaTeNbHbIe THHUN: «bronorus xak
Hayka. MeTro/pl HaydyHOro Mo3HaHus», «Kiletka kak Omosjormyeckas cucrema», «OpraHum3M Kak
Ouosnoruueckas cuctema», «Crucrema U1 MHOrooOpasre OpraHuyecKoro MUpa, « IBOIIOIUS KUBOMI
OPUPOJBDY, «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens wm3yueHust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJCHHE
00yJarOIUMUCS 3HAHUSAMH O CTPYKTYpPHO-(PYHKIIMOHATBHON OpraHU3aIliy KUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHue yMEHU UCTIONIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB )KMBOW PUPOJIBI U PELICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JocTmwkenne wnenu wu3ydeHus ydeObHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecTieuynBaeTCsl pEIICHUEM CIIeIYIOIINX 3a/1a4:

OCBOEHHE 00YYAIOIIMMHUCS CUCTEMBI 3HAHUM O OMONOTUYECKUX TEOPUSX, YUCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBHIIaX, CIy>KalIMX OCHOBOU ISl (hOPMUPOBAHUS MPECTaBICHUIN
0 €CTECTBEHHO-HAYYHON KapTHHE MUPa, O METO/IaX HAy4YHOTO MO3HAHUS, CTPOSHUU, MHOTOOOpa3nu
U OCOOCHHOCTSIX JXHUBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3AIlUH, BBIIAOIIMXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYYarOMIMUXCS TO3HABATENBHBIX, HHTEJUIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJOTHMHM HAayYHBIX B3TJISAOB,
UJCH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIIH;

CTaHOBJICHUE Yy 00YyYalomuXxcs o0Imel KyabTypbl, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH U OLIEHWBAThH SIBJICHHS OKPYXKAIOUIETO MHpa >KMBOW MPHUPOJBI HA OCHOBAHHH
3HAHWI U OTIBITA, MOJYYEHHBIX IPU U3YYCHUH OMOJIOTHH;

dopmupoBaHHE Yy OOYYAIONIMXCS YMEHHHA WLUTFOCTPHPOBATH 3HAUYEHHE OHMOIOTHYECKHX
3HAaHUW B TIPAKTHYCCKOH JEATCIIBHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS UEIOBEKOM IKHBOW MPHUPOJIBI,
HEOOXOMMOCTH OEpeXHOTO OTHOMICHUS K HEW, COONIOJCHUS STUYECKUX HOPM IIPH MPOBEIACHUU
OHMOJIOTUYIECKHUX MCCIIeIOBAaHUH;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUUM JJisi TOBBIIICHUS YPOBHS HKOJIOTHUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHWW W YMEHHH B IOBCEIHEBHOM >XM3HU MJIsi OLICHKHU
MOCJIC/ICTBH CBOEH JIESITEIIBHOCTA TIO OTHOIIECHHUIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOZICHNE Mep MPOPUIAKTUKH 3a00JICBaHUA.

B cucreme cpennero oOmiero obpaszoBanus «buonorusi», uzyyaemas Ha 0a30BOM YpPOBHE,
ABNIsEeTCS 00fA3aTeNbHBIM Y4YEOHBIM TMPEIMETOM, BXOIAUIMM B COCTaB MpPEAMETHON obnactu
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jlist u3ydenust Ononoruu Ha 6a30BOM YpOBHE CPEAHETO 00IIero o0pa3oBaHMsl OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 yac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonoruss xak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JAPYTHMMHU
€CTECTBCHHBIMU HayKamH, Quiocoduei, ITHUKOW, SCTETUKOM u mpaBoMm. Ponb Owonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJ0rH4YecKUX HayK.

MeToapl TO3HAHUS KUBOM MPUPOAbl (HAONIOIEHUE, SKCIIEPUMEHT, ONHCaHUE, W3MEpEHUeE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuis! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBOW MPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktnueckass pabora Ne 1. «Mcnosnp3oBaHME pa3IUYHBIX METOJOB IMPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

JXKussie cuctemsl (OMOCHCTEMBI) KaK MpeAMET n3ydeHus: Ononorun. OTINYHe KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OuocucteM H UX pa3HooOpasue. YpPOBHH OpraHu3alii  OHOCUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MeHHbIH, HOMYJISUOHHO-BUIOBOIA,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKH KHU3HH», «YPOBHM OpraHU3allMM >KUBOU
IIPUPOJBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XHMUYECKUE DJIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bona 1 MuHepanbpHbIE BELIECTBA.

DyHKIMYU BOJBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [lognepxkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHne 6enKoB. AMUHOKHUCIOTE — MOHOMEPHI OenkoB. HesameHumble U
3aMEHUMBIE AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI OCIKOBON MOJIEKYJIBI
(mepBUYHasi, BTOPUYHASA, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XMMUYECKHE CBOMCTBA OEIKOB.
Buonornyeckue pyHKIUN OEIKOB.

®epMeHThl — Ouosiornueckue KaramuzaTtopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM ILEHTP,
cyOctpatHas  cnenuduuHocts. Kodepmentsl.  Buramunbsl.  OTinuus  pepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCaxapubl (TJIIOKO3a, pubo3a M Je30Kcupubo03a), aucaxapuabl (caxaposa,
JAaKTO3a) W TMOoJucaxapuabl (Kpaxmai, TJIWKOTeH, IeJUIoio03a). buomornueckne QyHKIUM
YIJIEBOJIOB.

Jlunuasl:  Tpurnuuepuabl,  ¢ochomunuapl, crepouabl.  I'mapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QyHKuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCNKOB M JIMIUAOB Kak
HCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: JJHK m PHK. HykneoTuasl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JJHK. Crpoenue u pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

Llutonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3aMMOACHCTBHS Hiei U (paKToB
B HAyYHOM ITO3HAHUU. METObI U3y4eHUs KICTKH.

Knerka kxak nenoctHas »kuBas cucrema. OOuye NMpU3HAKW KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapat, cucteMa CUHTe3a Oeka.



Tunmbl  kieTok: HJykapuoTHuYeckas M IHpokapuotudeckas. (OCOOEHHOCTH — CTPOEHHUs
npokapuoTudeckor kietku. Knerounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, MX (YHKIMH.
[Tnazmatnueckass MmemOpaHa, e€ cBoictBa M (yHkuuu. [luromnmazma u €€ OpraHoMbI.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat I'onbmku, nuzocomsl. [TomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTubl. [IpoucxoxnaeHnne MUTOXOHAPUI U TuiacTua. Buabl
wiactua. HememOpaHHble OpraHouzbl KIETKU: PUOOCOMBI, KJIETOUHBIA ILIEHTP, LEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sapa: sjepHas 000JI0uKa, KapuoIlia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacrpenencHue  XMMMUYECKHX  JJIEMEHTOB B HEXKHMBOW  IPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuubr u cxemsl: «llepmogmueckass TaOnaMIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHme
MOJIEKYJIBl BOJbI», «brocuHTes Genka», «CTpoeHne MoeKyabsl Oenka», «Ctpoenue (epmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenune monexkynsl AT®», «CtpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue 3>KMBOTHOM KIETKW», «CTpOEHHE pacTUTENbHOW KIeTKn», «CTpoeHune
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHME [Jisi TPOBEACHUS HAOIIOJICHUH,
U3MEPEHUl, SKCIEPUMEHTOB, MMKPOIpENnaparbl pPacTUTEIbHBIX, >KUBOTHBIX U OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pabora Ne 1. «M3yueHHe KaTaTUTUYECKOW AaKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopHas pabota Ne 2. «M3ydeHue cTpOeHHsI KIETOK pacTeHUil, )KUBOTHBIX U OakTepuit
II0JI MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U X OIMMCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WU MeTa0oMu3M. AcCUMUIAIUS (TUTACTHYECKUN OOMEH) U TUCCUMUTISIIUS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €IMHOro mporecca Mmeradbonusma. Poib 3aKkoHOB
COXpaHEHHMsI BELIECTB U SHEPTUH B TOHUMaHUH MeTa0O0IU3Ma.

Tumber oOMeHa BemiecTB: aBTOTPOQHBIM M rerepoTpodHbid. Poms depmeHToB B 0oOMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

@®otocunte3. CBeroBas u TemHOBas (a3l  (oTtocuHTe3a. Peakuumm QoTocuHTE3A.
O¢ddexkTuBHOCTH PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3a Ui JKU3HU Ha 3emie. Biusuue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocHHTe3. XeMOCHUHTE3UpYIOIIHe 0akTeprn. 3Hau€HuEe XEMOCHHTE3a JUIsl )KU3HH Ha 3eMJIe.

OHepreTuyecknii 0OMeH B kiieTke. PaciierieHne BeIecTB, BbIIECICHUE U aKKYMYJTUPOBaHHE
HEPTUU B KIETKe. DTambl HJHEpreTudyeckoro oobmeHa. Inmkonu3. bpokeHue M ero BUIBL.
Kucnoponnoe okucienue, Wiu KiIeTodyHoe JbIxaHue. OxucnurenbHoe (ochopuiupoBaHue.
D hEeKTUBHOCTh YHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuyHoro cuHTte3a. ['eHermueckas wuHpopmamus u JIHK. Peanuszanms
reHeTH4ecKkol mHpopmaruu B kieTke. ['eHeTHueckuil kox M ero cpoiictBa. TpaHcKkpumius —
MatpuuHbli cuHTe3 PHK. Tpancnmsaumss — OuocuuTes Oenka. Dtambl TpaHciasuuud. KoaupoBaHue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Hexnerounsie ¢opmbl xu3HU — BUpYCHl. McTopust oTkpeitust BupycoB (/1. M. ViBaHOBCKMiA).
OCOOCHHOCTH CTPOCHHSI M >KM3HEHHOrO IUKiIa BHUpycoB. bakrepuocdaru. bonmesnum pactenui,



KUBOTHBIX W YEJIOBEKA, BBI3BIBaEMbIC BHUpycamMu. Bupyc mMmmyHoxaeduiura vemoBeka (BUY) —
Bo30yautens CIIMJla. OOparHas TpaHCKpUNLHMs, peBepTaza W uHTerpasa. Ilpoduiaktuka
pacmpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmunet U cxembl: «Tumbl muranusy, «Mertadonuzmy», «MUTOXOHIPUSD», « IHEPTETUICCKHMA
obMeny, «Xmopomnacty, «Dorocunte3», «Crpoenne JIHK», «Ctpoenne um QpyHKIMOHUpOBAHUE
reHa», «CuHre3 Oenka», «[eHeTmueckuid koa», «Bupyce», «bakrepuodarn», «CtpoeHHe H
»ku3HeHHbIH nukn Bupyca CITM/{a, 6akrepuodaray, «Permmukamms JJHK».

O6opynoBanue: monenu-anmiaukauuu «Ynasoenue [IHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii 1Mk, WM KU3HEHHBIM LMKI KieTku. MHTepdaza u wmwutos. Ilpormeccsl,
npotekaromue B uHTepdasze. Perummkamus — peakums Mmatpuunoro cunte3a JIHK. Crpoenwme
XpPOMOCOM. XPOMOCOMHBIH HAa0Op — KapuOTUM. JIUTJIOMIHBIA U TaIJIOWJAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuzsl. L{UTonornyeckne OCHOBBI Pa3MHOKEHUS U HHAWBUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

Henenne ximetkn — muto3. Cramuu muto3a. IIporecchl, mpoucxoAsire Ha pa3HbIX CTAIUSIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aloInTo3.

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: O€CIooe U MoJIoBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JICJICHUE HaJlBOE€, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHHE, BEr€TaTUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHUE JJIS CEIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiio3. Craguun wmeiio3a. Ilponeccel, mpoucxonsdume Ha craausx weiosa. IloBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaY€HUE MeH03a.

["amerorenes — mpouecc oOpa3oBaHUs TOJOBBIX KIETOK Y KUBOTHBIX. [lojoBBIE 3Ke€me3bl:
CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE M DPA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u],
AllIeKIIeTKa) — craepMaToreHe3 MW oBoreHe3. (OCOOEHHOCTH CTPOCHHS — SIMIIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpHOHAIILHOE pa3BUTHE (IMOpUOTEHE3). DTaribl
AMOPHOHATLHOTO PAa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: NPOOJEHUE, TaCTPYJIALMS, OPraHOTEHE3.
[TocToMOproHaIbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATBHOTO PA3BUTHSA: MPSMOE, HEMpsIMOe
(mmunHOYHOE). BnusiHue cpenpl HAa pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BHI3HIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHMS: CTPOCHHE CEMEHH, CTaIUH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl U cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBOWHOE OIJIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil», «BerertatuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue KiIeTku OakTepHii»,
«CTpoeHHe TOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbl», «Kierounslii mukiy, «Pernnkanus
JHK», «Mutos», «Menos», «lIpsamoe n Henpsmoe pa3Butue», «l'ameToreses y MiaeKONUTAOIMNX U
yenoBeka», «OCHOBHBIE CTaMU OHTOI'€HE3a».

O6opynoBaHue: MHKPOCKON, MuKponpemnaparsl «CrepMaTo30UIbl  MIIEKOMHUTAIOIIETOY,
«Sliuexnerka muekonurammeroy», «Kapruokunes B KJIETKax KOpEIIKA JIyKay, MarHUTHAsE MOJEIIb-
anmuukarys «Jlenenue knerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble H MpaKkTH4YecKre padoThbi:

JlaGopaTopnast pabora Ne 3. «HaOmogeHue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.



JlaGopatopnass pabora No 4. «V3yueHue CTPOCHHS TIOJOBBIX KJETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpenmert u 3agaun renetuku. Victopust pa3BUTHS reHeTUKU. POlb HUTOIOTHU U SMOPHOIOTHH
B CTAaHOBJICHWU TI'€HETHKH. BKiaa poccuiickux U 3apyOeHBIX YUEHBIX B pPa3BUTHE TE€HETHKHU.
Metonsl TeHETUKH (THOPUAOIOTHYECKHMA, HHUTOTEHETUYECKHA, MOJCKYISIPHO-TCHETUYCCKU).
OcHOBHbBIE TEHETUYECKHE TMOHATHUS. [‘eHeTMyeckas CHUMBOJIMKA, UCIOJIb3yeMass B cXemax
CKpEIIMBaHUM.

3aKOHOMEPHOCTUM  HAcJIe[AOBaHUS  IPU3HAKOB,  ycTaHoOBIeHHble [.  MeHnenem.
MoHorubpuaHOe CKpelmBaHue. 3aKOH €IUHO00pa3us THOPUIOB MEPBOrO MOKOICHHS. [IpaBuio
JIOMUHUPOBaHMS. 3aKOH pacUICIUICHUs] MpU3HAKoB. [ 'unore3a unctorel ramet. [lonHoe u HemoaHOoe
JOMUHUPOBAHUE.

JurubpunHoe  cKpelmMBaHMe. 3aKOH  HE3aBUCUMOTO  HACJIEJOBAHHUS  MPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIONIEEe CKPEIIMBAHHE.
Hcrnonb3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuernneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o cCLEIJICHHOMY
HacJeJ10BaHUI0 reHoB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUecKue KapThl.

I'enetnka mona. XpOMOCOMHOE ONpeAEiIeHUE Ioja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporameTHbeie opranu3Mel. HaciienoBanre Npu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIEACTBEHHAsI U HacleACTBEeHHas. Posb cpessl B
HEHACJICJICTBCHHOW  HM3MCHYMBOCTH.  XapaKTePUCTHKA  MOJU(DHKAIIMOHHON  W3MEHYMBOCTH.
Bapunanvonsslii psn v BapuanuonHas Kpuas. Hopma peakuuu npusHaka. KoiaumdecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBeHHasi, WM TeHOTUIIUYECKas, M3MEHYUBOCTh. KOMOMHATHBHAs W3MEHUHUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBA KOMOMHATHBHON HM3MEHYMBOCTH. MyTallOHHAs
W3MEHYMBOCTh. Kiaccudukanus wMyranuii: TEHHBIE, XPOMOCOMHBIE, TE€HOMHbIE. YactoTta u
NpUYHHBl MyTaruid. MyrtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHMX DPSJAOB B HACJIEICTBEHHOU
n3Menunsocty H. . BaBuiosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka wuyenoBeka. Kapuotum uyenoBeka. (OCHOBHBIE METOJBI TEHETUKH UEJIOBEKA:
F€HEATOTHYECKUN,  ONHM3HENOBBIM,  IUTOTCHETUYECKHM, OHOXMMHUYECKUH,  MOJIEKYJSIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEAeIeHHEe TEeHOTHUIA: [OJHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHUWE, B TOM uucie ¢ mnomomnsio [I[IP-ananuza. HacneactBennele 3a0o0iieBaHUS
yeJloBeKa: FeHHbIe 00J1e3HU, O0JIE3HH C HACJIEICTBEHHOM MpeapacnoioKeHHOCThIO, XPOMOCOMHBIE
Oose3nn. ComaTH4ecKne W reHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH. [IpWHIUIBI 310pOBOTO
o0Opa3a »W3HU, TUATHOCTUKH, MPOPWIAKTHKUA U JICUEHUS TeHeTHYeCKuX Ooie3Heil. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHHE MEIMLMHCKON TE€HETHMKHM B MPEAOTBpPALICHUU U
JICYCHUHN TeHETUYECKHUX 3a00I€BaHUI YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmunpl U cxembl: «MOHOTHUOPHUIIHOE CKPELIMBAHUE M €ro IIUTOICeHETUYECKass OCHOBAY,
«3aKOH pacIeIUICHUs ¥ €ro HUTOTeHeTHYeCKasi OCHOBa», «3aKOH YHCTOTHI rameT», «/lurudpuanoe
ckpemmBanue», «lluTomoruueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpeUIUBaHUS»,  «Meio3y,
«B3anMoIeliCTBHE aJUIENbHBIX T€HOBY, «I €HETUYECKUE KAapThl PACTEHUN, KUBOTHBIX U YEJIOBEKAY,
«l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIENOBAaHUs, CUEIUIEHHOTO C MoJoM», «KapuoTumnsl
YyeloBeKa U KUBOTHBIX», «Buuel wusmMeHunBoCcTH», «MoOaupuKaluoOHHAsT H3MEHYUBOCTHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTHKa rpymnn KpoBu», « MyTaIllMOHHAsS U3MEHYUBOCTH.



O6opynoBanue: Moaenu-anminkanuu —«MoHorubpuaHoe ckpemuBaHue», «HemomnHoe
JOMUHUpOBaHUE», «JluruOpunHoe ckpemuBanuey, «llepekpécT XpoMOocOM», MHUKpPOCKON U
Mukpornpenapar «Jpo3zoduna» (Hopma, MmyTanuu (HOpPMBI KPBUIEB U OKpPACKU Temna), repdapuit
«I"opox moCeBHOW.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

Jlaboparopuast padora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO W TUTHOPHIHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTopHas pabora No 6. «M3yueHune MOAMGUKAITMOHHOW HM3MEHUYMBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO psiZia U BapUAILIMOHHOM KPUBOI.

Jlabopatopnass pabora Ne 7. «AHamu3 wMyrtauuid |y Jpo30QMiIbl  Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas padota Ne 2. «CocraBieHue U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa W IpoIecC. 3apoKJIeHUE CEJCKIUH U JoMecTtukanusa. Yuenue H. WM.
BaBwioBa 0 1eHTpax MNPOUCXOXKJIEHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, IITaMM.

CoBpeMeHHbIE METOAbl CeleKIHH. MacCOBBbI M HMHIUBUIYaIbHBIH OTOOpPHI B CEIEKIUU
pacteHuil m xXuBOTHBIX. OLEHKa dKcTepbepa. BIM3KOpPOACTBEHHOE CKpeIMBaHUE — WHOPHIUHT.
Uucrasa nunus. CkpeluBaHue YUCThIX JUHUM. ['eTteposuc, nnu rubpunnas cuna. HepoacteenHoe
CKpemuBanue — ayropuauur. Otnanénnas rudpuansanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
U TIOJTyYEHHE MONMUILTOUIOB. JJoCTHKEHUS CeNeKIIMU PACTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorust kak oTpacib NIpOu3BOACTBA. ['€HHass WHXKeHepus. OTambl CO3JaHUS
pexomOunantHoit JIHK wu Ttpancrennbix opranusmoB. Knerounas wunkeHepus. Kiierounble
KyJIbTYpbl. MUKpPOKJIIOHAJIbBHOE pa3MHOKE€HUE pacTeHHMi. KJIOHMpOBaHHE BBICOKONPOMYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHe U d3Tudeckue mnpobinembl. I'MO —
TFeHEeTUYECKU MOAU(PHUIUPOBAHHBIE OPTaHU3MBI.

JeMmoHcTpamuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmunelr u cxembl: kKapta «lleHTppl TPOUCXOXKIEHUS M MHOTO00pa3sl KyIbTYPHBIX
pacteHui», «lloponabl gOMalIHMX >KUBOTHBIX», «CopTa KyIbTYpPHBIX pacTeHuil», «OTaanéHHas
rubpunuzanus», «Pabotel akamemuka M. @. MHWsanoBay, «llomumionaus», «OOBEKTHI
OouorexHonorun», «Kierounble KyabTypbl M KJIOHHpOBaHHE», «KOHCTpyuMpoBaHHE U TEpEeHOC
TEHOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKM IUIOAOB M KOPHEIJIONOB JTUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenui, repbapuii «CebCKOX03sIICTBEHHBIE PACTCHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHMS CEJIEKIIMM PAacTEeHUM M JKMBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIM Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIMOHHAS OMOJIOTHS.

[IpeanochbuIKM BO3SHUKHOBEHHUS 3BOJIIOIIMOHHON TEOPUH. IBOTIOIMOHHAS TEOPHsI M €€ MECTO B
O6uonoruu. BrusHue 3BOIIOMOHHON TEOPUU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CBI/II[CTGJIBCTBa OBOJJIIOIIUN. [TaseoHTOIOTHUECKHUE: IIOCJICA0OBATCIIBHOCTD ITOSBJICHUA BUI0B B
MaJICOHTOJIOTUYECKOM JIETOMUCH, TIepeXxoaHbie (hopmbl. bruoreorpadudeckue: CXoICTBO U pa3andue
dayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Pa3Ivyus AMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHI/ITeJILHO-aHaTOMI/I‘IeCKI/IeZ T'OMOJIOTHYHBIC, AHAJIOTUYHBIC, PYAUMCHTApPHLIC OpTaHkI,



aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTeH y BCEX OPraHU3MOB.

OpomtonmonHas Teopuss Y. JlapBuHa. Ilpeanoceliky BO3HUKHOBEHHS JTapBUHHU3MA.
JIBuoKyIHie CUITBI 3BOJIIOLUHU BUJOB 1O [lapBuHY (M30BITOUHOE pa3MHOXKEHHUE MPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeaeaEHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLUU.

JBuxyme cunbl ((hakTopbl) 3BOJIONUMU BUIOB B Mpupoje. MyTallMOHHBIM Ipolecc U
KOMOHMHATHUBHAS U3MEHUUBOCTb. [lonmyssIinoHHbIe BOJIHBI U Apeiid renoB. M3omsauus u Murparus.

EcrecTBenHsblit 0T00p — Hanpasisonuil Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3yabTaT 3Bosonuu. IIpumeps! npucnocobnenuil y
Opranu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun u BumooOpazoBanme. Kputepuum Buga. OcHoBHbIe (OpMBI  BHI000pa30BaHMUS:
reorpauueckoe, IK0JI0rHuecKoe.

MaxkposBomrorusi.  @opMbl  IBOJIONMH:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMOoCTh SBONIOIHH.

[IpoucxoxaeHne oT HeCcleUHATIM3UPOBAHHBIX NpeakoB. IIporpeccupyromas crennanusanusi.
AJlanTuBHAs pajguanus.

JdemMoHcTpaumMu:

[Hoprpetsl: K. Jlunneit, K. b. Jlamapk, Y. lapeun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHUYECKOTO MHpa Ha 3eMiiey, «3apOAbIIN O03BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbOBI 3a cyliecTBOBaHUEY, «EcCTeCTBEHHBIM 0TOOP»,
«MHoroo0Opa3ue CcopToB pacTeHHit», «MHoroodpasue mOpoA >KUBOTHBIX», «llomymsamumy,
«MyTalMoHHasi U3MEHYMBOCTBY, «Apomopdosbl», «nunoamanramuny, «OOmas aereHeparus»,
«JIBmxyiue cuibl 3Boonun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «boprba 3a
cymectBoBanue», «lIpucnocobieHHocTs opranusmMoBy, «l'eorpaduueckoe BumO0OpazoBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHKEY.

OO6opynoBaHue: KOJJIEKIMsSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMHM OKpPAacKd, HabOp IUIOOB U
ceMsiH, Kosekius «lIpuMepbl 3allUTHBIX MPUCIIOCOOICHUN y JKUBOTHBIX», MOJelb «OCHOBHbIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

buoreorpagpuyeckas kapta Mupa, Kosekuus «©opmMbl COXpaHHOCTH UCKOMAEMbIX KHBOTHBIX
U pacTeHui», mojenb anmukanusa «llepekpéct xpoMocom», BiaxkHble npenaparbl «Pa3Butue
HacekoMoroy», «Pa3BuTHe NATyIIKW», MHUKporpenapar «Jpozoduna» (Hopma, MyTanuu (GopMmbl
KPBUTHEB M OKPACKH Tea).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmucaHue NPUCIOCOONIEHHOCTH OpraHM3Ma H  eé
OTHOCHUTEIJIbHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHayuHbIE TpENCTaBICHUS O 3apOKICHUM *XU3HU. HayuHble T'MIIOTE3bl BO3HUKHOBEHUS
XKHU3HM Ha 3emyie: aOuoreHe3 M MaHcHepMus. XHUMUYecKas 3BOJOLUSA. AOWUOTEHHBIN CHHTE3
OPraHWYECKHUX BEIECTB M3 HEOPraHWYECKHUX. DKCHEPHUMEHTAIBHOE MOATBEPKICHHE XUMHYECKOU
sBosonnu. HadaneHble sTanmbel Ononornueckoi spomtonuu. ['unoreza PHK-mupa. ®opmupoanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM W HMX 3BOJIOLHS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3paMm u nepuogaM. Karapxei. Apxelckas U IpoTepoO30McKas
apel. [laneosolickas spa u e€ nmepuoabl: KeMOPUNCKHM, OPJIOBUKCKUHN, CUITYPUNUCKUH, TEBOHCKHA,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so30iicKas 3pa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.



Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TEOoJIOTMUECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
pPacTUTENHLHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuit u UBOTHBIX. [TosiBneHMe, paciBeT u
BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpakeHue 3BOMOIUH. OCHOBHBIE CHCTEMaTHYECKHE
IpyIIbl OPraHU3MOB.

OBoironusl  yenoBeKa. AHTpPONOJOrus Kak Hayka. Pa3BuTue mpencraBieHU o
MIPOUCXOXKICHUN YeJoBeka. MeToibl 3yueHust antpornoreHe3za. CxocTBa U pa3Inyusl YeJIOBeKa U
KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YeIOBeKa.

Hemwxymme cuibl  ((akrtopel) aHTpororeHe3a. HacneacTBeHHass HM3MEHYMBOCTh |
ecTeCTBEHHBIH 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, M3TOTOBJICHUE OPYAUN Tpyna, MBIILICHHE,
pedb.

OcHOBHBIE CTaAMM W BETBH OHBOJIOLMU YEJIOBEKAa: aBCTPAIOMHUTEKH, YeIOBEK YMEIbIii,
Yenosek npAMOXoasiui, YenoBek HeaHAepTanbCKkuii, HenoBek pazymHblid. Haxonku nckonaemsix
OCTaTKOB, BpPEMs CYLIECTBOBAaHMsI, 00JACTh pPacCIpOCTpaHEHUs, OOBEM TOJOBHOTO Mo3ra, oOpa3
YKU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJbIIME pachl: €BpOMeouaHasl (eBpasuiickas), HErpo-
aBcTpajoujHas  (dKBaTopuaibHas),  MOHIOJIOMJHas  (a3Marcko-amMepukaHckas).  UepTsl
IPUCTIOCOOIEHHOCTH IPEJCTABUTENEH YEIOBEUECKUX pac K YCJIOBUSM cyllecTBoBaHUS. EnnHcTBO
yenoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuupl 1 cxembl: «Bo3HukHOBeHHe COJHEYHON CUCTEMBbI», «Pa3BUTHE OpPraHUYeCcKOro
mupa», «PacturenbHas kietka», <«COKuBoTHas kietka», «lIpokapumoTuyeckass — KIETKay,
«CoBpeMeHHasi CUCTEMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHAaTOMUYECKHX YEPT CTPOEHUS
4eJoBEeKa M 4YeJOBEKOOOpPa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJ€OHTOJOTMUECKUX HaXOA0K
MPEIKOB COBPEMEHHOIO 4YeloBeKay», «llpeBHeimme oan», «peBHue moan», «llepbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pacb».

Ob6opynoBanue: Mymsku — «[IpoucxoxaeHue dyenmoBeka»  (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMNa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKH WU HM300pKEHUS KaMEHHBIX OpyIui
MEepPBOOBITHOTO 4YeJOBEeKa (KaMHH-UOMNMEphl, pyOuia, ckpebdlia), Te€OoXpOHOJIOTHYecKas TaliuIa,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[Tpaktuyeckas pabora Ne 1. «M3ydyeHne MCKOMAEMbIX OCTAaTKOB PAacTEHUH M JKUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHusi «DBOJIOIHUS OPraHUYECKOro Mupa Ha 3emie» (B e€CTeCTBEHHO-HAYYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKPY:KaKIAS cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4d M pa3Jieibl SKOJIOTMU. MeToabl 3KOJIOTMYECKUX HUCCIIET0BAaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIlIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonornueckue (Qakropel. Kimaccudukamus skojgorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHMYECKUE U aHTpOIOreHHbIe. JleicTBrE HKOIOrHUecKruX (GakTOpOB Ha OpraHU3MBI.

AbGuoTtnueckue  (GakToOpel:  CBET,  TEMIIEpaTypa,  BIAXHOCTb.  DoTomepuoausMm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKkTOPOB. bruonornyeckne puTMel.

buotnueckue dhakTopsl. Buasl 6MOTHUECKMX B3aMMOJICHCTBHIN: KOHKYPEHIINS, XUIITHUYECTBO,
cuM6mno3 u ero gopmel. [lapasutusMm, Koomepaius, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHWE OMOTHYECKHX B3aMMOJCHCTBUM IS
CYIIECTBOBaHMS OPraHU3MOB B IPHUPOJIHBIX COOOIECTBAX.



DKOJIOTUYECKHE  XapaKTepUCTUKU momynsuud. OCHOBHBIE TMOKAa3aTeNd  MOMYJISAINH:
YHCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT, Murpamus. JIuHamuka
YHCIICHHOCTHU TIOMYJISIUY U €€ PeryIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapra «lIpuponnsie 30HbI 3emimy», «Cpenbl OOMTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomynsamum», «3aKOHOMEPHOCTH POCTa  YHUCICHHOCTH  IOMYJISLUU
uHpy3opun-Tydenbkn», «llumesbie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdomorndeckne 0COOEHHOCTH PACTCHHM W3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padorta Ne 2. «IToacuéTr mIOTHOCTH MOMYIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYEeCKHE CHCTEMBbI.

Coo0rmiecTBo opraHnu3MoB — OmoreHo3. CTpYKTypbl OMOIIEH03a: BHIOBAs, IPOCTPAHCTBEHHAS,
Tpouueckas (numesas). Buapi-nomuHaHThl. CBS3U B OUOIIEHO3E.

Okonorudeckue cucrembl (dkocucteMsl). [loHsiTHe 00 »sKocucTeMe U OHOreoleHO3e.
OYHKIMOHATBHBIE ~ KOMITIOHCHTBI ~ OKOCHUCTEMBI:  MPOIYICHTHI, KOHCYMEHTBI,  PEIyIICHTHI.
KpyroBopor BeliecTB M MOTOK 3HEPruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumessie rienu u cetu. OCHOBHBIE MMOKA3aTeNU SKOCUCTEMBI: Oromacca, MpOayKIHs.
DKOJOTUYECKHEe MHPaMUIbl: TMPOAYKIUU, YHCICHHOCTH, Ouomacchl. CBOMCTBa 3KOCHUCTEM:
YCTOMYUBOCTH, CaMOpeETyJisilus, pazsutre. CyKieccus.

[IpuponHble 3KOCHUCTEMBI. OKOCUCTEMBI O3Ep U peK. OKOCHCTEMa XBOWHOTO WIIU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOIreHHbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YpOoskocucTembl. buonormueckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak ¢GakTop yCTOWYMBOCTH dKocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u crpykrypa ouochepsl. Kusoe
BeIecTBO U ero GpyHkuuu. OcobeHHocTH 6HOoCchepsl Kak ri1o0anbHOM 3KocucTeMbl. J{nHaMuueckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopoTbl BemeCTB W OHMOTEOXMMHYECKHE IMKJIBI DJEMEHTOB (yriiepoja, as3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emiu. AHTPONOTeHHbIE M3MEHEHHs B Ouocdepe. ['mobanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE TPUPOIBI U yenmoBedecTBa. CoxpaHeHHE OMOpa3HOOOpa3wsi Kak OCHOBA
ycroiunBocT Onocdepbl. OCHOBa PallMOHAIBHOTO YIPABICHUS MPUPOAHBIMU pECypcamMHu U HX
UCTIONIb30BaHue. JlocTiKeHUsT OUOIOTUH U OXPaHa MIPUPO/IBIL.

JdemoHcTpaumuu:

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

Tabmunel u cxeMmbl: «llumeBble menn», «bHOIEHO3: cOCTaB M CTPYKTypa», «lIpupomHbie
coobmectBay, «llemu mnuraHusa», «Okomoruyeckas mnupamuaa», «buochepa u yenoBeky,
«JKocucTeMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jieca», «bHOIIEHO3 BOIOEMAY,
«ArpoueHosy, «II[pumepHbie aHTPONIOTE€HHBIE BO3ICHCTBHS HA MPUPOAY», «BakHeNne NCTOUYHUKHU
3arpsi3HEHUs BO3[yXa M TPYHTOBBIX BOa», «[louBa — BakHeWmnas cocraBisiomias Ouocdepsb»,
«®PaxTopsl nerpananuu nouBy», «llapHukoBsiit 3¢ ek, «DaKTOpbl paAMOaKTUBHOTO 3arpsi3HEHUS
ouochepn», «OOmas crTpykrypa Ouocheps», «Pacmnpoctpanenne ku3HH B Ouochepe»,
«O30HOBBIN 3KkpaH Omochepr», «Kpyrosopor yriepoma B Omochepe», «KpyroBopoT azora B
IPUPOICY.



OGopynoBanue: Mojenb-anuinKanus «Tunuaaeie OUOIEeHO3b», TepOapuii «PacTutenbHbIe
coobmiecTBa», Koyulekuu «buoneHos», «BpeauTenu BaKHEHIINX CEeNbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapud M KOJUJICKIUU PACTCHHH | >KUBOTHBIX, MPHHAUICKAININE K Pa3HBIM
9KOJIOTUYECKHM Tpynmnam oaHoro Buaa, Kpacuas kuura Poccuiickoit ®@enepamnuu, n300pakeHUS
OXpaHSIEMbIX BHUJIOB PACTCHUH U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TIPOI'PAMMEI 110 BUOJIOT'MMUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cormacao ®I'OC COO, ycranaBnmmBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJalIMUMUCS TPOTPaAaMM CPEIHET0 OOIIEro OO0pa3oBaHMs: JTUYHOCTHBIM, METAlPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType IJHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS TMpeamera «buosiorus» BbIIEICHBI
CJIEIYIOIINE COCTaBISIONINE: OCO3HAHUE O0YUYAIOITUMUCS POCCUICKON TpaX1aHCKON UACHTUYHOCTU
— FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIUU K
00y4eHUI0 OMOJIOTHUH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH U MCTOPUUYECKHUX TPAAULIMKA Pa3BUTHSI OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTD
U CHOCOOHOCTh O0OYydJarolmIUXCS PYKOBOJICTBOBAaThCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIUMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUS, HAIHYUE
HKOJIOTUYECKOTO MTPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIEJH M CTPOUTH )KU3HECHHBIE TUTAHBI.

JlugHOCTHBIE pe3yabTaThl OCBOCHHS mpenmera «buonorus» AoCTUTAIOTCS B E€AUMHCTBE
yueOHOM M BOCHHUTATEIHHOW NEATETHbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHUUCKUMU
COIIMOKYJIbTYPHBIMU, MUCTOPUYECKHMMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH, NPHUHSATHIMH B
oOmiecTBe MpaBWJIaMM W HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT TMpolleccaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUS M CaMOPAa3BUTHUA, PA3BUTUs BHYTPEHHEW TMO3UIMU JUYHOCTH, MATPUOTH3MA,
YBOXEHUSA K 3aKOHY W TIPABOIMOPSIKY, YEJIOBEKY TpyJa W CTapuieMy IOKOJIEHHUIO, B3aUMHOTO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickon Denepannn, NpUpPOAE U OKPYKAIOLIEH cpeie.

JIugHOCTHBIE PE3yNbTaThl OCBOCHHS y4yeOHOTO Tpenmera «bHojorus» TOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIUEN TUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTAIIMI, TO3UTHUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO OOIIeCTBa, pacIIMpeHUe KUZHEHHOTO
OTIBITAa U OMBITA JECITEILHOCTH B MPOIIECCE peaTnu3allii OCHOBHBIX HAIPABJICHHUN BOCTTUTATEIHHON
JeATeTLHOCTH, B TOM YHUCJI€ B YACTHU:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c()OPMUPOBAHHOCTh ~ TPAXKIAHCKOH  MO3UIMM  OOydaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MW OO0S3aHHOCTEW, YBAXKEHHE 3aKOHA W
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AEATENHFHOCTU TPU CO3JAHUM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K SBJICHUSIM COBPEMEHHOM
JKM3HHU U OOBACHATH €6,

YMEHHE YYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMHU U COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJIHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIHHOI'O OTHOIIEHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;



TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KTAHCKOW HMIIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH nepes PoauHol, roproctu 3a cBoi kpaii, cBoto Poauny,
CBOI1 SI3BIK M KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUIO U MaMATHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OILICHMBATh BKJIAJl POCCUUCKHMX YUEHBIX B CTAHOBJICHHME U pa3BUTHE OHOJIOTHUH,
NMOHMMAHUSA 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJIbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujelHas yoesxxIEHHOCTh, TOTOBHOCTD K CIyEHHIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTD 3a
ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIETro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEW CEMEIHOMN KU3HU B COOTBETCTBHUHU C TPaIUIMsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HaAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSBISAThH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) puzuyeckoro Bocnutanus, GopMUPOBAHNS KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO
Os1aronosyqusi:

NOHMMaHWE M pealn3alus 310pOoBOro M Oe3omacHoro obpasa >KU3HU (340pOBOE NHUTAHUE,
cOONIOZICHHE THUTHEHWYECKUX MpaBWJI U HOPM, COANaHCHPOBAHHBIN pPEXHUM 3aHATHH U OTIbIXa,
perynsipHas pu3nyeckasi akTUBHOCTD), O€pEXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHMS
K COOCTBEHHOMY (PM3HUECKOMY U ICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI UHAUBHIYAILHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO MOBEICHUS
B CUTYyaIUsIX, YIPOXKAIOLIUX 30POBbIO U )KU3HU JIOJCH;

OCO3HAHHE TOCIEACTBUI M HENpUATUS BPEAHBIX MPUBbIUEK (YMOTpPeOJIEHHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYI0JI00He;

TFOTOBHOCTh K AKTHUBHOW JESTENbHOCTH TEXHOJOTMYECKOM M COLMalIbHOM HamNpaBlI€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHSTH TaKylO JAESITEITbHOCTD;

UHTEpEC K pPa3NUyHbIM cdepaM MNpoPecCHOHATHHON esATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha TMPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKHU I11€JIecO00pa3HOe OTHOIIEHHE K MPHPOJE KaK MCTOYHHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKOM KyJIbTYypbl: MPUOOpETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PEIIeHUs;



CHOCOOHOCTh UCIMOJIB30BaTh MPUOOPETAaEMbIE NPU U3yUECHUH OUOJIOTMH 3HAHUS U YMEHUsS IpU
peleHny MpodJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIONONIE30BAaHIEM (COOIIO/ICHHE MpPaBUII
IIOBEJICHUS B IPUPOJIE, HAIIPABJIEHHBIX Ha COXPAaHEHUE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BUJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE ACUCTBUN, IPUHOCALIMX BPEJ OKPYKAIOLIEH IPUPOIHON cpesie, yMEHHE
IPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTUYECKUE TTOCIEACTBUS MPEANPUHIMAEMBIX JICHCTBHIA U
IpeloTBpallaTh UX;

HQJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBINUICHUS, OJKOJOTMYECKOM KYIbTYpPBI, OIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHMsS  PYKOBOACTBOBAaTbCS HMMH B
IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOU AEATEIbHOCTH DKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOM IPAKTHUKH, OCHOBAaHHOIO HA JHajlore KyJbTyp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYpBl KaK CPEICTBAa B3aMMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHHue CrenupUKA OHOJOTHMH KaK HayKH, OCO3HaHHA €€ poiu B (OPMHUPOBAHHUU
PalMOHATILHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABIEHUS 00 OKpYXKarolleMm
MHpE KaK O €IMHCTBE MPUPObI, UEIOBEKa U 00IIECTBa, B IO3HAHUHU IPUPOJAHBIX 3aKOHOMEPHOCTEN
U pelIeHuH MpodJieM COXpaHEeHUs IPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3aLUU: OOecreyeHus
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/JaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelarbh pecypcHble MpoOJeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BbIXOJAa U3 II0OATbHBIX
HKOJIOTHYECKUX IMpoOsieM U oOecrieyeHHs Mmepexoja K YCTOHUYHMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJIOTMYECKUX 3HAHUM B ILIENAX MOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu OnoIoTHH;

NOHMMAHHUE CYIIHOCTH METOAOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIOJB30BaTh IOJydyaeMble 3HAHUS JJI1 aHaidu3a W OOBSCHEHUS SBICHUM
OKpYXXaloIllero MHpa M MPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHE JielaTb OOOCHOBAHHbIE
3aKJIIOYEHHs Ha OCHOBE HAayYHbIX (DAaKTOB M HUMEIOIIMXCS JaHHBIX C LEJIbI0 TOJTYy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTUYECKUE 3HAHMS JJISl pellieHus npolaemM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIHSX;

OCO3HAaHHE IICHHOCTU HAY4YHOH [E€ATENbHOCTH, FOTOBHOCTH OCYIIECTBIATH HPOEKTHYIO H
MCCIJIEIOBATEIBCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTh K HEMPEphIBHOMY O0Opa30BaHUI0O M C€aMOOOpa3OBaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaThl OCBOEHHUS y4deOHoro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIAMCLUUIUIMHAPHBIC
(MeXmpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAYyYHOU KapTHUHBI MUpPA U
cneun(rKy METOIOB TO3HAaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, dHEPrus,
SBJIEHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCClIeIOBaHKe, HaOII0/IeHNuEe, H3MEpPEeHHEe, IKCIEPUMEHT U JAPYTuX), YHHBEpCalbHbIE y4ueOHbIE



neiictBusi  (TIO3HaBaTeNbHBIC,  KOMMYHHKATHBHBIC,  PETYJSTHBHBIE),  0OECIEUMBAIOIINE
dbopMupoBaHrue (QYHKIIMOHATHHOW TPAMOTHOCTH W COIMATBHOW KOMIIETCHIIMH OO0YYaroIIuXcs,
CIIOCOOHOCTH oOyJaronuxcs MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMTHAPHBIC,
MHUPOBO33PECHUYECKHE 3HAHWS W YHHBEpPCAJIbHbIC YUeOHbIC JCHCTBHS B IO3HABATCIBHOH U
COLMAIbHOM MPAKTHKE.

MeranpenmMeTHble pe3yJbTaThl OCBOEHUS TPOTPaMMbl CpPETHEro oO0Iero ooOpazoBaHUs
JIOJI’KHBI OTPAXKATh:

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /I CTBUSIMH:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO  ()OPMYJTUPOBATh W aKTyaIM3UPOBaTh MPOOJIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

UCIIOJIB30BaTh MPH OCBOCHUHW 3HAHWI NMPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAJIM3a, CUHTE3a,
CpaBHEeHMs, Kiaccu(ukaiuu, O0O0OOIICHHUs), PACKPBIBATH CMBICI OWOJIOTHYECKUX TOHITUH
(BBIICIATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMHU );

OTPECIATh IEMH JEATCIBHOCTH, 3a/laBas IMapaMeTpbl M KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MOCTABJICHHBIMHU IICIISIMU;

UCIIOJIB30BaTh OWOJOTMYECKHE TIOHATHS Il OOBSCHCHHS (AKTOB M SBICHUH IKUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKACHUS (MHIYKTUBHBIC, NCIyKTHBHBIC, 110 AHAJIIOTHH), BBIIBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYJIUPOBATh BBIBOJBI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CpPEACTBA IS TIPEICTABIICHUS CYIISCTBEHHBIX CBS3eH U
OTHOIIIEHUH B HW3Yy4YaeMbIX OHOJIOTMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYHN pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH peLICHHUS MPOOIEMBI ¢ YUETOM aHATU3a UMEIOLINXCS MaTepPUATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATCIIBHOCTh, OICHWBATH COOTBETCTBHE pPE3YJIBTATOB IIEISIM,
OIICHUBATH PUCKH TOCIICICTBHIA JEATCILHOCTH;

KOOPJAMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BJIQJIETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEILCKOM M TMPOEKTHOW MJESITeNbHOCTH, HABBIKAMU
pazpemieHusi MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY TOWCKY METOJIOB
peIIeHUs TPAKTUICCKHUX 3a71a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JICATSIBHOCTH TI0 TOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINU, MPEOOPA30BAHUIO U TMPUMEHEHUIO B YYEOHBIX CUTYyallUsSX, B TOM 4YHCIE TMPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMUPOBaTh HAYYHBIA THI MBIIUICHUS, BIIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOYSBBIMH
MOHITHSIMHA W METOJIaMU;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpA30BATEIBbHON IEATEIBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIE CBS3M W aKTYAIM3HPOBAThH 33/1a4y, BBIABUTATh THIIOTE3Y
e€ pelreHus, HaXOJUTh apTyMEHTHI IS JOKa3aTeIbCTBA CBOMX YTBEPIKIICHUH, 3a/1aBaTh MMapaMeTphl
U KPUTEPUU PEUICHMUS,

AHATM3UPOBATH TMOJIYYCHHBIC B XOJ€ PEUICHUS 3a/la4dl Pe3yabTaThl, KPUTUICCKU OIICHUBATH
WX JOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLEHHBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IICJICHATIPABICHHBI TOWCK IEpPEeHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;



YMETb  TEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYIO M  IPAKTHUECKYI0  00JIacTH
KU3HEJEATEILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEW, MpeJularaTb OPUTMHAIbHBIE TOAXOABI M pEIIeHUs, CTaBUTh
po0OJIeMbI U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIC PEIICHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B Pa3IMYHBIX HCTOYHHKAX HHPOpMAIUKM (TEKCTe Y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JuTepaType, OUOJOrMYECKUX CIIOBapsX M CHPAaBOYHHMKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaThb HMH(POPMALMIO Pa3IUYHBIX BHIOB U (HopM
MPEJICTABICHUS, KPUTUIECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPECUNBOCTS;

dbopMyIUpOBaTh 3aMpoChl W TPUMEHATh PA3JIMYHBIE METOABl IPU TOUCKE U OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOI JIJIs1 BHIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuOOpeTaTh OMBIT HCIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHMAJbHYIO (OpPMY TpEACTaBICHUS OHOJOTHYECKON
uH(popMaiuu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

UCIIONIb30BAaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA Npu padoTe ¢ OHOIOrHYecKoi
uH(poOpMaIMel: TPUMEHATh XHUMHYECKHE, (U3NYCCKUE W MAaTeMaTUYeCKHEe 3HAKW W CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPY, HCIOJIb30BaTh W TNPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJIETh HABBIKAMU  pAcCloO3HABaHUS W  3alIUThl  uHbopManuu, HHGOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

ORi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) obenmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax KU3HH, aKTUBHO Y4acTBOBATh B AHANIOTE WU
JTUCKYCCHH TI0 CYIIECTBY 00CYX/1aeMOi TeMbI (YMEHHUE 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CYKJICHUS
OTHOCHTEJIGHO BBINTOJIHEHHS TpeAsiaraéMol 3a/layd, YYUTHIBATH HMHTEPECHl M COTJIACOBAHHOCTH
MO3UIUH JIPYTHX YYACTHUKOB JIMAJIOTA WK JIUCKYCCHN);

pacro3HaBaTh HeBepOalbHbBIE CPEAICTBA OOIIEHUS, TOHUMATh 3HAYEHHUE COIMANILHBIX 3HAKOB,
MPENOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYallMii, YMETh CMAr4aTh KOH(MIUKTHI U BECTH
NIEPETrOBOPHI;

BJIQJICTh PA3IMYHBIMUA CIIOCO0aMU OOIICHHWS W B3aWMOJICHCTBHUS, TOHUMATh HAMEPCHUS
IPYTUX IOJEH, TMPOSBIATh YBOKUTEIHHOE OTHOIIEHHE K COOECeTHUKY W B KOPPEKTHOH (dopme
(bopMyITHUpPOBaTh CBOM BO3PAXKECHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh WU HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYATbHOW pabOThl MpHU
pelieHnn OMOJOTUYEeCKON MPOOJIeMbl, 0OOOCHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS TPYIMIOBBIX
¢dbopM B3auMMOEHCTBYS IPHU peLIeHNH yueOHOM 3a/1auH;

BBIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JICHCTBUH C yUETOM OOIIUX HWHTEPECOB M
BO3MOXKHOCTEH KaKJIOTO YJeHa KOJUICKTHBA,;

MPUHUMATH IIeJId COBMECTHOM JeSTeNbHOCTH, OPTaHU30BhIBATh U KOOPAHMHUPOBATH NEHCTBUS
no €€ JIOCTHMXKEHMIO: COCTaBJISITh IUIAH JIEUCTBUM, pacmpeneisiTh pojJd ¢ Y4ETOM MHEHUH
YYaCTHHKOB, 00CYX/IaTh pe3ybTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHKA KOMaH/BI B OOIINI pe3yabTaT 1Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TPOEKTHI, OLEHUBATh HIEH C MO3UWIUH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITH MO3UTUBHOE CTPATETHUECKOE MOBEJACHHIE B PA3IIUYHBIX CUTYAIUSAX, IPOSBIIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.



Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranu3anms:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUTSL BBISIBJICHUS POOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIHX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIE€JEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSAX M IIOCTYNKAaxX IO OTHOLIEHUIO K >KMBOW IPUPOAE, CBOEMY 3J0POBBIO M 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEIbHYIO J€ATEIBHOCTh, BBIABIATH INPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHON EATEIbHOCTH U KU3HEHHbIX
CUTYalUsX;

CaMOCTOSATENIHO COCTABIATH IUIAH PELICHUS MPOOJIeMBbl ¢ y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX IPEIIOYTCHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh ()OPMHUPOBAHUIO U IMPOSBICHUIO LIMPOKON SPYIULMHM B pa3HbIX 0OJIACTIX
3HaHWUM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMH IO3HABATEIFHONW peQIIEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBHNA U
MBICIIUTENIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOJIB30BaTh NMPUEMBI pediiekcun ams
OLIEHKU CHTYyalllH, BBIOOPA BEPHOTO pEIICHMS;

YMETb OLIECHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYruX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[Ipenmernsle pe3ynbTarhl ocBoeHHMs mporpamMMmbl COO mo Ouosioruu Ha 06a30BOM ypOBHE
BKJIIOYAIOT crenuduueckue ais ydeOHoro npeamera «buojorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEWCTBUH MO OCBOCHHIO, HWHTEPIPETallMM W TPeoOpa3OBaHUIO 3HAHUM, BHUJbBI
JeSITeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWNA B pa3IMYHBIX y4EOHBIX
CUTYallUsX, a TAK)KE B PEalIbHBIX KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX ¢ Omojoruei. B nmporpamme
IpeMETHbIE PEe3yIbTaThl IPEICTABICHBI 110 TOAAM 00YUYEeHHS.

[TpenmerHble pe3ynbTaThl OCBOEHMs yueOHOro npeamera «buosorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M pOJIM OHOJOTMHM B CHUCTEME HAyYyHOrO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI MUpPA U
Hay4HOTO MHPOBO33pPEHMS, O BKJIAJE POCCHUMCKHUX M 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHWE OMOJOTHYECKUX TEPMHUHOB M TOHATHM: XH3Hb, KJIETKa,
OpranusM, Metadoiau3M (0OMEH BELIECTB U IMpEBpallleHHe SHEPTHH), TOMEOCTa3 (CaMOperysius),
YPOBHEBas  OpraHM3alMs  JKUBBIX  CHCTE€M,  CAMOBOCIPOM3BEICHHE  (PENpOAYKIUS),
HACJIEICTBEHHOCTb, U3MEHYHUBOCTb, POCT U Pa3BUTHE;



yYMEHUE u3jaraTh OHOJOrMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHAas, MYyTal[MOHHas,
IEHTpaJbHasl J0rMa MOJIEKYJIsipHON Ouonoruu), 3akoHsl (I. Mennens, T. Moprana, H. W.
Bagunosa) u ydenus (0 meHTpax MHOrooOpas3usi M MPOUCXOXKICHHUS KylbTypHBIX pactenuit H. U.
BaBuosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJEeTh METOJaMH HAay4yHOro IO3HaHMA B OMOJOrMM: HAOJIIOJEHME U OIMCAHUE
XKHUBBIX CHUCTEM, TIPOIIECCOB W SIBJICHUH, OpraHu3alus W NpOBeIeHHE OHOJOTHYECKOTrO
OKCIEPUMEHTA, BBIABM)KEHHUE TUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSCHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX TOHITUH, TEOPUI
Y 3aKOHOB, YMEHHE [I€J1aTh BBIBOJIBI HA OCHOBAHUH ITOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBIJCIATH CYIIECTBEHHbIE INPU3HAKM BHUPYCOB, KIJIETOK IPOKAPUOT M BYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB H
IPEBpalliCHUs] SHEPrMH B KJETKe, (OTOCHHTE3a, IUIACTUYECKOIO M SHEPreTHYecKoro OoOMEHa,
XEMOCHHTE3a, MHUTO03a, MEWO03a, OIUIOAOTBOPEHUS, Pa3MHOKEHUS, WHIAWBUAYAJIBHOIO pPa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHHE TPUMEHSTH IOJNyYeHHbIC 3HAHWUSA IS OOBSCHEHHS OHOJIOTMYECKHX NPOIECCOB H
SBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOM XHM3HM C LIEIbI0 OOeCIedeHus
0€30I1aCHOCTH CBOET'0 3/I0POBbS U 370POBbsl OKPY)KAIOLINX JIHOAEH, COOMI0ICHUSI HOPM T'PAMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH NPUPOTHON cpene, MOHMMAHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTH>KCHU N COBPEMEHHOM OuoI0rHH U OMOTEXHOJIOTUI T paLMOHAIBHOTO
IIPUPOIONOJIB30BaAHUS;

yYMEHHUE pelaTb »3JIEMEHTAapHble TE€HETHMYeCKHE 3aJayd Ha MOHO- U JUTrHOpuiHOe
CKpEeIlMBaHUE, CLEIVIEHHOE HACJIeI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOIO CKPEIIMBAHUS JIIs
IpeJICKa3aHus HacJae10BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHblE W NpaKTUYecKue paboThl, cOOM0AATh NpaBUiIa HpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KpPUTHUYECKU OLEHUBAThb W MHTEPIPETUPOBATh HH(MOPMAIHMIO OHOJIOrMYECKOTO
COJIEp’KaHus, BKIIOYAIOLIYIO TIICEBJOHAYYHBbIE 3HAHUS W3 pA3JIUYHBIX HCTOYHMUKOB (CpelcTBa
MaccoBOM MH(OpMalMM, HAY4YHO-TIOMYJIPHbIE MaTepHallbl), 3TUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TNHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00o00Imas
OMOJOTrNYECKYI0 MHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN
amnmapaT OMOJIOTHH.

[TpenmeTrHble pe3ynbTaThl OCBOEHHs yueOHOro npeamera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE€ U poJiM OHOJIOTUHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HayYHOTO MHPOBO33pPEHMs, O BKIIAJE€ POCCHMCKUX M 3apYOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpblBaTh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M TMOHSATHM: BHJ, MOMYJSALUSA,
reHo(OH T, SBOTIONNS, JBIKYIIHE CHIIBI ((PaKTOPHI) IBOJIIOIUHU, TIPUCTIOCOOICHHOCTh OPTaHU3MOB,
BU000pa30BaHuUE, SKOJIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, MPOYLIEHTHI, KOHCYMEHTBI, PeIyLIeHTHI,
LeNH MUTaHus, SKOJIOTHYecKas nupamua, OuoreoreHos, buocdepa;

yMEHUEe Wu3jaratb Ouonorndeckue Teopud (3BomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHs HBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxojacrsa K. M.
bapa, yepenoBaHus riaBHBIX HampaBieHud u nyrteidl »Bomounu A. H. CesepuoBa, ydyeHus o
6uocdepe B. . BepHasickoro), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIAJEeTh METOJaMHM HAay4yHOro IMO3HaHHMA B OHOJOrMM: HAOJIOJCHHWE U OIMCaHHE
KMBBIX CHCTEM, TIIPOLIECCOB U SBJIEHUH, OpraHM3alus M IPOBEJCHHE OMOJIOTHYECKOrO
OKCIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bl, BBIBIECHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU



BEJIMYMHAMU, OOBACHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BaHHBIX HAYUHBIX TOHITHUH, TEOPUI
¥ 3aKOHOB, YMEHUE JIeaTh BBIBOABI HA OCHOBAHUHU TOJYYEHHBIX Pe3yJIbTaToB;

YMEHUE BBIICTATH CYIIECTBEHHBIE MPHU3HAKH CTPOCHUS OMOJOTMYECKUX OOBEKTOB: BHJIOB,
HOMYJISALUHI, IPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€OLEHO30B U 3KOCUCTEM, OCOOEHHOCTH
IPOLIECCOB:  HACJIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa3oBaHuS,
NpUCIOCOOICHHOCTH OPTaHU3MOB, ACUCTBHUS HKOJOTHUECKUX (PaKTOPOB HA OPraHMU3MBI, NIEpEeHOCca
BEIIECTB M MOTOKA YHEPrMU B HKOCHCTEMAX, aHTPONOTCHHBIX M3MEHEHHH B IKOCHUCTEMax CBOECH
MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOr€OXMMHUYECKHX ILIUKIJIOB B Ouochepe;

YMEHUE MPUMEHSTH IOJyYEHHbIC 3HaHUA U1 OOBSCHEHHsS OMOIOIMYECKMX IPOLIECCOB U
SIBJICHUM, JUIs MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEJHEBHOM JKHU3HU C LENbIO 00ECIeUeHUs
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYXKAIOIIMX JIOJEH, COONIOIEHN HOPM I'PaMOTHOIO
IOBEJCHUS B OKpYXawllell NpUpoJHON cpele, MOHUMaHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTH)KEHUH COBPEMEHHOM OMOJIOTHHM U1 PAllMOHAIIBHOTO IPUPOIOIIONB30BAHHUS;

YMEHHUE pelIaTh »IIEMEHTApHbIE OWOJOTHYECKHE 3a/a4yd, COCTABJIATH CXEMBI IEPEeHOCca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUsA);

YMEHUE BBIIOJIHATH Ja0OpaTOpHblE M NpPaKTUYECKue paboThl, COOIOAATH NpaBUiIa HpU
paboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATh HH(MOPMAIHMIO OHOJIOTHYECKOTO
COJepKaHUs, BKJIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3 paA3IMYHBIX HCTOYHHMKOB (CpencTBa
MaccoBOW HMH(OpMaIUKM, HAyYHO-NIOMYJIAPHBIE MaTepHualbl), paccMaTpuBaTh IJ0OAJIbHbIE
9KOJIOTHYECKHE NPOOIEeMbl COBPEMEHHOCTH, (JOPMUPOBATh 10 OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHbIE U YCTHBIE COOOUIeHMs, 00oO0IIas
O6uoNornYecKyo HHPOPMAIIHUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITUHHBIN
anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmmoreka [IOK
1 b 2 0.5
HONOTHA Kak Hdyka https://m.edsoo.ru/7f41¢c292
2 JKuBbIe CHCTEMBI M IX OpraHu3aIus 1 buomiorexa LIOK
P i https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubmrorexa LIOK
P https://m.edsoo.ru/7f41¢c292
4 JKuznenesaTenbHOCTh KIETKH 6 bubmroreia LIOK
A https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOXeHNE 1 MTHAVBUYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 3 15 bubnmnorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
P 1
8 S3CPBHOS BPEMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMOHHAS OMOIOTHS 9 1 but6mmoreka [IOK
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https://m.edsoo.ru/7f41cc74

Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK

3emiie https://m.edsoo.ru/7f41cc74

Opranu3Mbl 1 OKpYKaroIas cpeaa 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

Coo011ecTBa 1 SKOJOTHYSCKHE CUCTEMBbI 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

PezepBHOE Bpemst 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5



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

10 KJIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJ‘IbHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
n/n Bceero H3yYeHUS
padoThI padoTshI pecypchl
bu6mmoreka [IOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertobl MO3HAHKS JKHBOU IMPUPOIBI.
[TpaxTrueckas padota Ne 1
2 ((§CHOJILSOB8.HI/I:G pa3J‘II/JI\f{HBIX 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHUYECKHUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLECcChl 1 bu6mmoreka [JOK
U UX U3y4CHHE https://m.eds00.ru/863e6564
4 XumMuueckuii coctaB KiIeTku. Boga n 1 bu6mmoreka [IOK
MHHEPaIbHBIC COJIN https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 Bubmiorexa LIOK
https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [IOK
KaTaJIMTUYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
bubmuoreka [JOK
! Yraeonet. Jlummuet 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxiemrionsie kitcioter. ATO 1 https://m.edso0.ru/863e6d5c
9 Uctopus u meToabl U3ydeHus 1 bubmuorexa [JOK

kiaeTkH. Knerounas TCOpHA

https://m.edso0.ru/863e6e88
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KireTka kak 1ie;rocTHast JKuBasg

10
cucrTema
CTpoeHue 3yKapuOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3y4yeHue cTpoeHus KIETOK bubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmoreka [IOK
12 O6uen BEMECTR WK METACOHIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 dotocitrres. XemocHires https://m.edso0.ru/863e7c98
14 DHepreTudeckuii o0OMeH Bubmiorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas
15 pabora Ne 3 <<Ha6n10)11:3HH§ MHTO3a B 0.5 bubmmoreia LIOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK
MaTpPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancnaus — Guocuutes denka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 DOopMBI pa3MHOKCHHSI OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
21 OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX 0.5 bubnuoreka [IOK
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KJIeTOK. OIJI0I0TBOPEHHE.
Jlaboparopuas pabota Ne 4
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX

https://m.edso0.ru/863e81b6

MHUKpOIIpenaparax»
99 WNunuBuayansHOE pa3BUTHE bubmumorexa [IOK
OpraHM3MOB https://m.eds00.ru/863e8436
93 ['eneTrka — Hayka o bubmuorexa [JOK
HACJIECTBEHHOCTH U M3MEHUYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 an/I3HaK01}:. MOHorH6pI/II;[Hoe bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpEITUBaHUE
UTHOPUJIHOC CKpEIIMBaHUE. 3aKOH
25 JI-:ILGSaBI/IiI/Ii[/IOFO H;():J'II:I[OBaHI/I}I bubmorexa [JOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CieruieHHOe HacJIeI0BaHNE
npu3HakoB. JlaboparopHas padota No
26 5 «M3ydyeHue pe3yabTaTtoB 05 bubnuotexa [JOK
MOHOTHOPHUIHOTO U JUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
I'enetuka nona. HacnenoBanue bu6mmorexa [IOK
27
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacnencrBeHHas
W3MEHYHBOCTH. JlabopaTopHas
28 pabota Ne 6. 3yuenne 05 bubmuorexa [JOK
MOTU(DHUKAIIMOHHON H3MEHYHMBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BAPUALMOHHON KPUBON»
HacnencrBenHas ©3MEHYMBOCTD.
29 JlaGopaTtopHnast pabota Ne 7. «Ananus 0.5 bubmmorexa LIOK

MyTalui y po30¢huibl Ha TOTOBBIX

https://m.edso0.ru/863e8efe
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https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»

30 I'eneTrka yenoBeka 1 bubmmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHelil ypok. O600IICHHE 10
31 teMme «HaciencTBEHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOB)Y
bubmuoreka [JOK
32 Cenekiis Kak Hayka i nponece 1 https://m.edsﬁ).ru/863e9214
33 MeToabl 1 TOCTHIKEHUS CEJIEKITUNA 1 bu6mmoreka [IOK
pacTeHui U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak oTpacib 1 bubnnoreka [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME
11 KJIACC
No Kosun4yecTBo yacos Jara JJIeKTpOHHBbIE HU(PPOBHIE
wn Tema ypoka Beero Koutpoasnubie IIpakTnyeckue e o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypcbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYEeHHUS 1 bubmorexa HOK
https://m.edso00.ru/863ea20e
5 Hcropust pa3BuTHs MIPEACTABICHUI 1 bubnnoreka [JOK
00 3BOTIOIMN https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 Mutipossostrowsts 1 https://m.eds;f).ru/863e9c1e
[Tonynsamms Kak dJ1IeMeHTapHas
€JIMHUIIA BUJIa U DBOJIIOIUU.
4 HI;.6Op2TOpHI;.$I paborta Jl\ig 1 1 0.5 Bu6miorexa LIOK

«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)

https://m.edso0.ru/863e99c6
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5 JIBroKymiue cuisl (3J1eMEHTapHbIE bubnuoreka [IOK
(baKTOpBI) IBOIIOLHU https://m.edso0.ru/863e9da4
6 EcrecTBenHsblit 0TOOp 1 €ro Gopmbl bubamorexa IOK
https://m.edso0.ru/863e9ed0
PesynpTatsl 3BostOLINN:
IPUCIOCOOIEHHOCTh OPraHU3MOB U
7 BHU1000paszoBanue. JlaboparopHas 05 bubmuorexa [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
PUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa»
3 Hanpagsnenus u nytu bubnuoreka [IOK
MaKpO3BOJIFOLMH https://m.edso0.ru/863e9cle
9 HeobpaTumocTs 3BOITIONNAN
10 Hcropus xu3HU Ha 3emiie 1 MeTOIbl
e€ U3yueHus
11 I'unoressl NPOUCXOKACHUS )KU3HU Ha bubnuoreka [IOK
3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U bubnnoreka [JOK
12
nepuoaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOIIOLUN
PaCTUTENBHOTO U JKUBOTHOTO MUpA.
[TpaxTiueckast paborta Ne 1 bubnnoreka [JOK
13 0.5
«3yueHne UCKOTTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUTIEKLIHSAX»
CoBpeMeHHas cuctema bubnuoreka [JOK
14
OpPraHUYEeCKOTro MUpa https://m.edsoo.ru/863ea48e
bubmuoreka [JOK
15 DBOJIOIMS YeTIOBEKA (aHTPOIIOTECHE3) https://m.eds0o.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubmuorexa [JOK

AHTPOIIOTCHE3a

https://m.edso0.ru/863ead44
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OcHOBHBIC CTaauu 3BOJJIFOIINHN

17
YyeJloBeKa
18 UenoBeveckue packl U MPUPOIHBIC bubmuorexa [JOK
aJlanTanuy 4enoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O6001ICHHE 11O
19 TeMe «BO3HHMKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOoJIoTus Kak HayKa
Cpenbl 00uTaHUS U DKOJIOTHYCCKHE bu6mmoreka [IOK
21
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH
22 paCTSI({bI/Iﬁ 13 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo0.ru/863eb10e
oburtanusy. Jlabopatopnas padora Ne
4. «BausiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 buotnyeckue pakTopsl bubmorexa IOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysiiun. [IpakTudeckas pabota
24 . 0.5
No 2 «IToacuér nmnoTHOCTH
MOMYJISIIIUKA Pa3HbIX BUIOB PACTCHUI»
o5 Coo0miecTBa OpraHu3MOB — bubmuotexa [JOK
OuoIeHo3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbIE TOKA3aTeNId SKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMUJIbI. bubmorexa HOK
5 https://m.edso0.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykneccus
28 [TpupoaHbIE SKOCUCTEMBI



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rimobanpHas 1 bubmuorexa [JOK
9KOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
orochepsr https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 CocylecTBOBaHHE PUPOJIBI U 1 bubmuorexa [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI

34 «Co0011ecTBa ¥ 3KOJIOTUICCKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

ChopMHUpOBaHHOCTh 3HAHMM O MeCT€ M POJM OHUOJOTHH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKUX U 3apyOCKHBIX YYCHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosnoruy; (GYHKIMOHATBHOW TI'PaMOTHOCTH YeEJOBEeKa JJisi pelleHus
YKU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJEpKaHUE OMOJOTUYECKUX TEPMUHOB U MOHSATHIA:
KHU3Hb, KJIETKA, OPraHU3M; MeTa00IM3M (OOMEH BEUIECTB M IPEBPAICHHE
SHEPTHH), TOMEOCTa3 (CaMOperyssius), YPOBHEBAs OpraHU3aIUs JKUBBIX
CHCTEM, CaMOBOCIpPOM3BEICHUE (PENnpOAYKIHs), HACICICTBCHHOCTD,
HU3MCHYUBOCTD, POCT U pa3BUTUC

YMeHue wu3narate OHOJOrMYECKHE TEOpUU (KJIETOYHAas, XPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.J1. BaBuinosa) u
yuyeHHust (0 IEHTpax MHOrooOpasust M HPOUCXOXKIEHHUS KYyJIbTYPHBIX
pacrenuit H.M1. BaBuioBa), onpeaensTe IpaHullbl UX NMPUMEHUMOCTU K
KUBBIM CUCTEMaM

YMeHue BIageTh METOAAMHM HAyYyHOTO T[IO3HAHHUA B  OHOJOTHH
(HaOmroleHNe W OMHUCAaHUE JKUBBIX CHCTEM, IIPOILIECCOB U SIBJIICHMUIA,
OpraHM3alysi W  TMpPOBEACHHE  OWOJIOTMYECKOTO  IKCIEPUMEHTA,
BBIIBIDKCHUE TUTIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXy HCCIETYEMbIMH
BEJTMYMHAMHU, OOBSICHEHHE TONYYEHHBIX PEe3yNIbTaTOB, HCIOIH30BAHHBIX
HAyYHBIX TIOHSATHH, TEOpPWA W 3aKOHOB; yYMEHHE JIelaTh BBIBOJBI HA
OCHOBaHUU TMOJTYYCHHBIX PE3YIHTATOB)

YMeHue BBIICSTh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK MTPOKAPUOT
U DYKApUOT, OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBPAIEHUS DHEPTUU B
KJIeTKe, (POTOCHMHTE3a, TUIACTHYECKOTO M DSHEPreTHUYecKoro oOMeHa,
XEeMOCHHTE3a, MHTO03a, MeW03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHS,
WHIMBHIYAIBHOTO PA3BUTHS OpraHn3Ma (OHTOTEHE3)

yMeHI/Ie HpI/IMeHSITI) HOqueHHBIe 3HAHUA JJIA O6L$[CH€HI/I$I
OMOJIOTUYECKHUX TPOIECCOB M SIBICHUH, ISl MPUHATHS MPAKTUYECKUX
pelieHuil B MOBCEIHEBHON JKM3HHU B IEAX oOecredeHus: 0€30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbSI OKPYXKAIOMIMX JIFO/CH, COONIOACHUS HOPM
IPAMOTHOI'O IOBEJEHUS B OKPYKAKOLIEH NPUPOAHON cpeje; NOHMMaHUE
HEO0OXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHON OHOJIOTHH U
6HOT€XHOJ’IOFHI>1 JJI paI_[I/IOHaJ'H)HOFO HpI/IpO)IOHOJ'IB?;OBaHI/IS[

YMeHne pemaTth dJEeMEHTapHbIE TEHETUYECKHE 3aJaydl Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBaHUE, CIETUIEHHOE HAacleI0BaHUE; COCTABIATH
CXEeMbI MOHOTHOPUIHOTO CKPEUIUBAHUS TSl IPECKa3aHus HACIeIOBAHUS
MIPU3HAKOB y OPraHU3MOB

YMeHue BBITIOHATH J1TA0OpAaTOPHBIC M MPAKTHYECKUE pabOTHI, COOII0IATh
IpaBujIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOpHEIM 000pYIOBAHUEM

YMeHHe KpPUTHYECKHM OLEHUBAThb U MHTEPIPETUPOBATH HHPOPMALHUIO
OMOJIOTNYECKOT0 COJIEPKaHMsl, BKIIOUYAIOIIYIO [ICEBAOHAYYHbIE 3HAHUS U3
paznuuHbIX HUcTOYHMKOB (CMMU, HaydyHO-mOMyJIsIpHBIE MaTepUabl);
TUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAaHMH B  OMOJIOrUH,




MeauIyHe, OMOTEXHOJIOTHH

10

11 KJIACC

YMeHue co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHUS,
0000mas OMONIOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHSITUIHBIN ammnapaT OHOJIOTHH

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHus

ChopmupoBaHHOCTH 3HAaHWH O MECT€ M POJM OHOJOTUU B CHCTEME
HAy4YHOTO 3HAHHSI €CTECTBEHHBIX HAayK, B ()OPMHPOBAHWUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa M HAYyYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHUCKHX U 3apyOekHbIX Yy4YEHBIX-OMOJIOrOB B Pa3BUTHUEC
Owosoruu; (QYHKIIMOHATHHOW T'PAMOTHOCTH YENIOBEKA IS PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh CoJep>KaHuEe OMOIIOTUYECKUX TEPMHUHOB M MOHSITHIA:
BUJ, TOIYJSIMS, TEHO(POHM, ABOJIONMS, JBIXYIIME CHIBI ((PaKTOpbI)
SBOJIIOIIMM,  MPHUCHOCOOIECHHOCT,  OpraHU3MOB,  BHA000pa3oBaHUE,
9KOJIOTHYECKHE (PAKTOPBI, HKOCHUCTEMa, TMPOIYLUEHTH, KOHCYMEHTHI,
pEAYLEHTHI, LENu MUTaHHS, JKOJOTWYecKas MUpaMuia, OHOreoleHO3,
o6uocdepa

YMeHue wu3narath OHMOJIOTHYECKHE TEOpPHH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAast TEOPHsI IBOJIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogbimeBoro  cxoactBa  K.M. bopa, dyepenoBaHusi  IUIaBHBIX
HampaBieHud u mytei sBomtonuu A.H. CeBepiioBa, yueHus o 6uocdepe
B.1. BepHanckoro), onpenensiTh rpaHUIbl UX MPUMEHUMOCTH K SKHBBIM
cucreMam

YMeHue BIageTh METOJAAMHM HAyYHOTO TO3HAHUA B  OHONOTHH
(HabmroleHWEe W OMUCAaHUE JKUBBIX CHCTEM, TMIPOILIECCOB W  SIBJICHUIA;
OpraHM3alysi W  TMpPOBEACHHE  OWOJIOTMYECKOTO  IKCIEPUMEHTA,
BBIIBIDKCHUE TUTIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXy HCCIETYEMbIMH
BETTMYMHAMHU, OOBSICHEHHE MOJNYUYEHHBIX PE3ylbTaTOB, HCIOIh30BAHHBIX
HAay4YHBIX ITOHSATHH, TEOPHA M 3aKOHOB; YMEHHE JeJiaTh BBIBOJBI Ha
OCHOBaHUU TMOJTYYCHHBIX PE3YIHTATOB)

YMeHHe BBIIETSATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYECKUX
00BEKTOB: BUIOB, MOMYJISIUHN, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTEeOIIeHO30B U IKOCUCTEM; OCOOCHHOCTH TPOIIECCOB HACIIEICTBEHHOM
N3MEHUYMBOCTH, €CTECTBEHHOT'O otOopa, BUI000pa30BaHuUs,
MPUCITOCOOJIEHHOCTH OPTaHWU3MOB, JCHCTBUS JKOJOTHYECKUX (HaKTOPOB
Ha OPraHu3Mbl, NIEPEHOCA BEIIECTB M IMOTOKA 3HEPIrUHU B IKOCUCTEMAX,
AQHTPONOT€HHBIX HM3MEHEHUHW B OKOCHUCTEMAaX CBOE€M MECTHOCTH,
KpYroBOpOTA BEIIECTB M OMOT€OXUMUYECKUX IIUKIIOB B brochepe

YMeHHe ~ NpPUMEHATh  MOJy4YeHHble  3HaHHUA I OOBACHEHHSA
OMONIOTMYECKHUX TPOLECCOB M SBICHUH, JUIS TPHHATHA NPAKTHUYECKUX
pelIeHii B MOBCEJHEBHOM JKM3HU B IENsAX oOecreueHHus 0e30MacHOCTH
CBOETO 3JI0POBBSI U 3I0POBBSI OKPYKAIOUIUX JIFO/ICH, COONIIOZICHUSI HOPM
IPaMOTHOTO TIOBEJICHUS B OKPYXKAroIlel NMPUPOIHON Cpeie; MOHUMaHHe
HEOOXOMMOCTH HCIIOJIb30BAaHMS JTOCTIDKCHUH COBPEMEHHOW OHOIOTHH
JUISL PAallMOHAIBHOTO MTPUPOJIOTIOIE30BAHUS

YMeHue pemarb d3JEMEHTApHBIE OHOJOTUYECKHE 3aJayd, COCTABIISTH
CXEMBbI MIepeHOoca BEIIECTB M SHEPTUHU B SKOocHcTeMax (L€ MUTaHUs)




YMeHue BBITIOHATE J1TA0OPATOPHBIC M MPAKTHYECKUE pabOTHI, COOII0IATh
IpaBujIa Mpu paboTe ¢ y4eOHBIM U J1a00paTOpHEIM 000pYIOBAHUEM

10

YMeHHue KpPUTHYECKH OLEHUBAThb W MHTEPIPETUPOBATh HHPOPMALHUIO
OMOJIOTMYECKOT0 COJIEpKaHMsl, BKIFOUAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS U3
paznuuHbIX HUcTOYHMKOB (CMMU, HaywyHO-mOmMyJIsipHBIE MaTepuabl);
paccMaTpuBaTh INI0OAIbHBIE SKOJIOIMYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO

YMeHue co3maBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOILEHUS,

000011ast OMONOTHYECKYI0 HMH(OpPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapat OHOJIOTHH

IMTPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
10 KJIACC

Kox
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
buonorns kak Hayka

buonorust — Hayka o »xuBod mnpupone. Ponp Ouonoruu B (popmupoBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOJIOrMYECKUX HayK

1.2
2
2.1

2.2

MeToapl TMO3HAHUS JKUBOM MpUPOABl (HAONMIONEHUE, AKCIEPUMEHT, OIHCaHuE,
U3MepeHHe, KIIacCUPUKAINS, MOJICTTHPOBAHIE, CTATHCTUYECKAst 00pabOTKa JTaHHBIX )

JKuBble cucTeMbl U UX OpraHu3aLus

Xusele cucrembl (OnocucTeMbl) Kak HpeAMeT Hu3ydeHus Ouosnoruu. CpoiicTBa
OuocHuCcTeM U UX pazHooOpasue

YpoBHHM oOpraHuMzani OHOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOYHBIH,
OpraHu3MEHHbIH, MOMYJIALMOHHO-BUI0OBOH, SKOCUCTEMHBIH, OHMOChepHBIi

3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKUMN COCTaB KJICTKU. XHUMHUYECKHUE OJICMCHTBI: MaKpO3JIECMCHTHI,
MHKPO3JICMECHTEI. Bona U MUHCPAJIbHBIC BCIICCTBA. q)yHKHI/II/I BOAbBI U MUHCPAJIBHBIX
BCIICCTB B KJICTKC. HOZ[I[Cp)KaHI/IC OCMOTHYECKOro OajaHca

3.2

3.3

benku. CocraB u crpoeHHe O€NKOB. AMHHOKHUCIOTBI — MOHOMEpHI OENKOB.
He3zameHnuMble 1 3aMeHUMBbIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIM cOocTaB. YpOBHU
CTPYKTYpbl ~O€NIKOBOW MOJIeKyNbl  (TIepBUYHAs, BTOpPUYHAs, TpPeTHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornyeckue
¢byHKIMU OENKOB.

®epMeHThl — OuoJorMueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyocrpatHas crneunduynoctb. Kodepmentsl. Buramunbsl  Otianuums
(GepMEHTOB OT HEOPraHMYECKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuIbl (TJIOKO3a, pubo3a M JAe30KCHpubo03a), aucaxapuibl
(caxapo3a, JlakTo3a) W TOJMCAaXapuAbl (Kpaxmalsl, TJIWKOTEH, IEJIII0JI03a).
Buonornyeckue GyHKINN YIIIEBOJIOB.

Jlunuael: Tpurauuepuipl, ctepouasl, Gochomunuasl. I'napodunsHo-ruapopoOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OEJIKOB U
JMMUAJOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX
kucinot. Crpoenne u pyakuu JHK. Crpoenne u ¢pynkuuu PHK. AT®: crpoenue

1 QyHKIHH

3.5

[{utonorust — Hayka o kieTke. Kiierounas teopusi. MeToabl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas »xuBas cucrema. OOuiye NpU3HAKU KIETOK: 3aMKHYTas
HapykHas MeMOpana, Monekynsl JIHK kak reHernyeckwii ammapar, cucrema
CHHTE3a OenKa

3.7

Tunsl KJIETOK: SyKapuoTHuYecKas U mnpokapuoTuueckas. OcoOEHHOCTH CTPOCHHUS




nmpokapuoTuueckod  kimetku.  Kmerounas  crenka  Oaktepuil.  CtpoeHHE
YKapUOTUUECKOW KJIeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOM U
rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAIMKC, X (DYHKILIUH.
[TnazmaTuyeckass memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{uTonnazma u e€ opraHouabl.
OnHoMeMOpaHHbIE OpraHoOu/Ibl KJIETKH: 3HAomasmarudeckas cets (IIIC), anmapar
FOJIBI[)KI/I, JIN30COMBEI. HOHyaBTOHOMHBIe OpraHouabl KJICTKHU: MHUTOXOHIPUU,
wiactuabl.  [IpoucxoxaeHue MUTOXOHApUH M muacTuA. Buael  mmactun.
HememOpanHbie opraHoMIbl KIETKH: PHOOCOMBI, KIICTOUHBIA LIEHTP, PECHUYKH,
KTyTUKU. DYHKIIMM OPraHOMI0B KJIeTKU. BrirtoueHus

3.9
3.10

SAnpo — perymsaropHblii ueHTp kieTku. CTpoeHHe sjpa: siaepHas o000J0YKa,
KapHuoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XpPOMOCOMBI

TpchnopT BE€IICCTB B KJICTKEC

X(I/IBHC,HGSITGHBHOCTL KIJICTKH

4.1

4.2

OOmMeH BemiecTB, WM MeTab0auM3M. AccUMWIAIUSA (IUIACTUYECKUHA OOMEH) |
JTUCCUMUIIALINAS  (PHEPTETUYECKU OOMEH) — JBE CTOPOHBI EIMHOTO IIpolecca
MeTabonmu3ma. Tumbl OOMEHa BeEINECTB: aBTOTPO(MHBIN W reTepoTpodHbIid. Pob
(GhepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

®orocunTe3. CeroBas u TeMHOBas (a3pl porocwHTe3a. Peaknuu QorocwHTE3A.
OddexTuBHOCTh (PoTOCHHTE3a. 3HAUeHHE (POTOCHMHTE3a sl >KM3HH Ha 3emiie.
Brmusaue ycmoBwit  cpeasl Ha  (DOTOCHHTE3 W CIIOCOOBI  TOBBIIMICHHUS  €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMmocuHTe3. XeMOCUHTE3UPYIOIIUe OaKTepuu. 3HaUYECHUE XEMOCHUHTEe3a IS )KU3HU
Ha 3emiie

4.3

4.4

4.5

5.1

DHepreTudyeckuii oOMeH B KieTke. PacliernyieHne BeIIECTB, BBIICICHHE W
aKKyMYJIMPOBaHUE SHEPTUU B KIIETKE. DTalbl SJHEPreTHUecKoro oomeHa. ['mukomms.
bpoxxenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
D hEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

Peakiun marpuyHoro cunresa. I'enerndeckas mHpopmanus u JJHK. Peanuzanus
reHeTuYecKoil uHpopManuu B KieTKe. ['eHeTMdyeckuil KoJ U €ro CBOMCTBA.
Tpanckpumnuus — Mmatpuunblii cuHte3 PHK. Tpancnsamus — OuocunTtes Oernka.
Konuposanue amunokucnot. Posb pubocoM B 6uocuHTe3€ Oenka

Heknerounsie ¢opmbl kxu3Hu — Bupychl. Mcrtopust otkpeitus Bupycos (.U.
WBanoBckmii). OCOOEHHOCTM CTPOEGHUS M JKU3HEJCSITEIbHOCTH  BHUPYCOB.
bakrepuodaru. bonme3Hum pacTeHHii, J>XUBOTHBIX ¢ YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmyHozxedunurta uenoseka (BUY) — Bo3Oynutens CIIN/a.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

Pa3mMHOXEHNE 1 HHIMBUYAIbHOE PAa3BUTHE OPraHU3MOB

KneTounslii 1uKi, WK )KU3HEHHbIN LUK KieTku. MHTepdasza u murtos. [Ipoueccsl,
npoTekaromue B uHTepdaze. Permmukamnus — peakius marpuyHoro cunresa JJHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBINM Habop — KapuoTun. JIWMmowmHeld U
rarIouJHbI  XpOMOCOMHbBIE Ha0Opbl. Xpomatuabl. LluTomormueckue OCHOBBI
Pa3MHOXKEHHUS U MHAWBHUYaJIbHOTO PA3BUTHUS OPTaHU3MOB.

Jenenne xierkn — muto3. Cragun mutosa. [Ipouecchl, mporcxoasmue Ha pa3HbIX
CTaAUsAX MUTO3a. bUONIOrM4eCcKuii CMBICII MUTO3a

5.2

®opMBI pa3MHOKEHHsSI OpraHM3MOB: Oecroysioe M IoJIoBoe. Buabl Oecrmonoro
Pa3MHOKCHHA: ACJICHUC HAABOC, IMOYKOBAHUC OAHO- U  MHOI'OKJICTOYHBLIX,
cropooOpa3oBaHue, BEreTaTHBHOE Pa3MHOXKEHHE. VICKyccTBEHHOE KIIOHHPOBAHWE
OpTraHru3MOB, €ro 3HAYCHUC [JIA CCIICKIITUN

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIIONOrO.
Meiio3. Cragun wMeioza. Ilpoueccel, Ipoucxoisdmye Ha CTaAusIX Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buosiornueckuii cmbici U




3HadyeHue Meio3a

5.4

5.5

["amerorenes — mpouecc 00pa3oBaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [lonoBble
JKEJe3bl: CEMEHHUKU M simuHUKH. OOpa3oBaHHWE M Pa3BUTHE IMOJIOBBIX KJIETOK —
ramer (CnepMaro3ouj, SHIEKIeTKa) — crepMmarorene3 u ooreHe3. OcoOeHHOCTU
CTpOEHUS SUIEKIETOK U ciepMaTo30u10B. OmonorBopenue. [laprenorenes

NuauBunyansHOE pa3BUTHE (oHTOrCEHE3). DOMOpHOHATBHOE pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUS Y MO3BOHOYHBIX KUBOTHBIX:
npobienue, ractpyisiuus, opranoreHe3. IloctamOpuonanmbHOe pasBuTHE. THIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: IMpsiMOe, HempsiMoe (JIMYMHOYHOe). BrnusHue
CpeIbl Ha Pa3BUTHE OPraHU3MOB; (aKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOJCTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOT'O PAcTEHUs: CTPOECHUE CEMEHH,
CTa/IuU Pa3BUTHUS

6.1

6.2

HaCHeIlCTBeHHOCTI) 1 UBMCHYMUBOCTb OPraHrM3MOB

[Ipenmer u 3amaum renetuku. Mcropus pa3BuTus reHeTMKHU. BKila pOCCHICKUX U
3apyOeXHBIX  Y4EHBIX B pa3BUTHE  TIEHETMKM.  MeToibl  TI'€HETHKHU
(ruOpUAOTOTUUECKHH, HUTOT€HETUYECKHIA, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHOBHBIE T'€HETHUYECKHE IOHATHSA. ['eHeTMdecKkas CHUMBOJIMKA, HCIOJb3yeMas B
CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAC/Ie[IOBaHHMs TPH3HAKOB, ycTaHOBJACHHbIE [. Menmenem.
MoHOrHOpHuIHOE CKpeIIMBaHHWE. 3aKOH €IMHOOOpa3sus THOPHIOB IEPBOrO
ITIOKOJICHU . HpaBI/IJIO I[OMI/IHI/IpOBaHI/IfL BaKOH paCHIeHJICHI/ISI HpI/I3HaKOB. FI/IHOTe3a
qrCcTOTHI raMeT. [1o/THOe U HEMOIHOE JOMHUHHPOBAHUE.

JluruOpugHoe CKpenMBaHue. 3aKOH HE3aBUCHMOIO HACCIOBaHHUS IPHU3HAKOB.
[[uTOreHeTHUECKUe OCHOBBI JIUTHOPUIHOTO CKpPCIIMBAaHUS. AHAIM3UPYOIIEEe
ckpemuBanue. Vcrmonb30BaHie aHAM3UPYIONIETO0 CKPEIIMBAHUS IS ONPEICIICHUS
T€HOTHIIa 0COOH

6.3

6.4

6.5

CuenneHHoe HacneioBaHue mnpusHakoB. PaGora T. Moprana mo clHEMIEHHOMY
HacJIeJOBaHMIO TeHOB. HapyIeHue cuenyieHusi reHoB B pe3yjibTaTe KpOCCUHIOBEpA.
XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enernka moma. XpoOMOCOMHOE OIpeAeieHrue Tmoia. AYTOCOMBI U TOJIOBBIE
xpoMmocombl. ['omorameTHble M TeTeporaMeTHble opraHu3mbl. HacnemoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

M3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Poib
Cpeibl B HEHACIEICTBEHHOH HM3MEHYMBOCTH. XapaKTepUCTHKa MOJIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapmanmoHHBIM psiA M BapuannMoHHas KpuBasd. Hopma peakiumn
npusHaka. KonnuecTBEHHbIE M KAueCTBEHHBIE NMPU3HAKM U HUX HOpMa DPEAKIUHU.
CaoiicTBa MOIU(DUKAIIMOHHON H3MEHUYNBOCTH

HacnencrtBenHas, wWiaM  TreHOTHNMYECKas, H3MEHYMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJNOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTanmoHHas U3MEeHYMBOCTh. Kiaccudukanus MyTanuil: reHHbIe
XPOMOCOMHBIE, FeHOMHbIe. YacToTa 1 mpuyuHbl MyTauuid. MytareHHble (haKTOpBHI.
3aKOH rOMOJIOTMUECKUX PSAJI0OB B HaciaeAcTBEHHOM n3MeHunBocty H.M. BaBuiosa

6.6

I'enetuka yenoseka. Kapuotun uyenoBeka. OCHOBHbBIE METO/IbI TEHETUKHU YeJIOBEKA:
TeHEAIOTUYECKHI, OJIM3HELIOBBIN, [IUTOTCHETUYCCKHI, OMOXUMHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOe onpeieNeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-ananm3a. HacencrBeHHbIC 3a001€BaHUS YSIOBEKA: TeHHbBIE 00JIE3HH, 00JIC3HI
C  HaCJCACTBEHHOW  TPEIPacHoJIOKEHHOCThIO,  XPOMOCOMHBIE  OOJIC3HH.
ComaTndeckne W TeHepaTuBHbIE MyTaluu. [IpuHIUIBI 370poBOrO 00pa3a KU3HH,
JMUAarHOCTHKH, TPO(OUIAKTHKKA U JICUCHUS TEHETHYECKUX Ooje3Hei. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYEHHWE MEIUIMHCKOM TEeHETHKU B
MPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX 3a00JICBaHH I YeTOBEKa




Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak HayKa U mpouecc. 3apoKICHHUE CEICKIMU U TOMECTHKALUA. YUYeHUe
H.W. BaBunmoBa o0 IeHTpax NPOUCXOXKACHUS U MHOTrooOpa3us KyJIbTYPHBIX
pacteHui. L{eHTphI MPOUCXOXKACHHUS JOMAITHUX XKUBOTHBIX. COpT, TOpOa, MITaMM

7.2

7.3

CoBpeMeHHBIE METO/bl CeJIeKIMH. MacCOBBI W WHIMBUIYAJIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHU U JKUBOTHBIX. OleHKa »3KcTepbepa. bin3kopoacTBeHHOE
cKkpenuBaHue — WHOpuauHT. Ywmcras nuHuA. CKpelmMBaHUE YHUCTHIX JIMHHM.
I'erepo3uc, wim rubpunHas cuina. HepoACTBEHHOE CKpEUIMBAaHUE — AyTOPUIUHT.
Otnanéunas rubpuan3anus u e€ ycrnexu. IcKkycCTBEHHBIN MyTareHe3 M MoJydeHue
MOJIMIUIOUA0B. JIOCTH)KEHHS CeJIEKIIMU PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

broTtexHoIOrUsA KaKk OTpacib NPOU3BOACTBA. ['€eHHAs MH)KEHEPHs. DTalbl CO3AAHUS
pexomOuHanTHOM JIHK 1 TpaHcreHHbIx opraHu3moB. KierouHnas HHXKEHepus.
Knerounsie KYJIbTYPBI. MukpoKIoHaJIbHOE pa3MHO)KEHHE pacTCHM.
KiioHnpoBanue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHHU3MOB.
Okonoruyeckne M dTHYeckue  mpobmembl. MO —  reHeTuuecku
MO (HUIIMPOBAHHBIE OPTAaHU3MBI

11 KJIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

DBOIIOIMOHHAST OMOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa IBOMOLUH. [[aeoHTONOrHYeCKHe: MOCIEA0BATEIbHOCT OSBICHHS
BUJIOB B MAaJIeOHTOIOTUIECKON JIETOIHUCH, NePEXO0/IHbIE (hopMBI.
buoreorpaduueckue: cxoacTBo U paznmuure GayH U GIop MaTEPUKOB U OCTPOBOB.
DOMOpHONOTHYECKHe: CXOJACTBA M pa3nuuyusi OSMOPHOHOB  pa3HbIX  BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I'-ICCKI/ICI T'OMOJIOTUYHBIC, AaHAJIOTUYHBIC,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX META00JIMUYECKUX HYTGI\/'I Y BCEX
OpPraHHU3MOB

1.2

1.3

14

OpomonronHas teopust Y. JlapBuna. [Ipeanocbuiky BOZHMKHOBEHHUS JapBUHU3MA.
JIBMKyIIME CHIIBI BOJIIOIUHM BUJIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MpPU
OTPAaHMYEHHOCTH  PECypCcOB, HeomNpelneiéHHas HW3MEHYHBOCTh, Ooprba 3a
CYIIIECTBOBAHHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopust dsBomonuu  (CTD) U OCHOBHbIE €€ TOJOKEHHS.
MuxkposBosmtorus. [Tomynsmus kKak eTMHuIa BUAA U SBOTIONUN

JiBmoxymiue cuiibl (akTopbl) IBOJIOLKN BUAOB B MPUPOAE. MyTallMOHHBIN TpoIiece
U KOMOHMHATHBHAasT W3MEHYMBOCTh. [lomynsiiMOHHBIE BOJIHBI M JApeiid TeHOB.
M3onsaumst u murpanusi. EctecTBeHHBIN 0TOOp — HAMpPaBISOMUN (HaKTOp IBOJIOIUU.
@DopMBbI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT,  OpPraHuM3MOB  KakK  pe3ynapTaT  dBomonuu. [Ipumepsr
MPUCTIOCOOTIEHUH Y OpraHu3MOoB. ApoMOp(O3bl U HAMOAANITALINY.

Bun u BugoobpazoBanue. Kpurepuu Buma. OcHOBHbIE (OpPMBI BHI000PAa30BaHMS:
reorpaguueckoe, 3K0JI0rHUECKOe

1.5

MakposBonronus. Dopmbl 9BOJIIOLIMHU: dueTnueckas, JMBEPreHTHas,
KOHBEpIreHTHas, napauienbHas. HeoOpaTuMocThb 3BOTIOLMU

Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHayuyHbple TpEACTaBICHUS O 3apOXACHUM JKW3HU. HayuyHbple Tumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHChepMus. XUMHUYECKas
SBONIOLHUSA.  OKCIEPUMEHTAIbHOE TOATBEPKACHUE XMUMHYECKOM  HBOJIIOLIMHM.
Havaneubie sTambl Owmonorumdeckod sBomtonmu. [unoresa PHK-mupa. IlepBreie
KJIETKHU U UX 3BOIOLMA. POPMHUPOBAHHE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB




2.2

2.3

Pa3zputne xwu3Hum Ha 3emiie mo spam U nepuojaM. Karapxed. Apxeickas u
npoTtepo3oiickass dpel. Ilameo3oiickas 2pa u €€ mepuonbl: KeMOpUHCKHUH,
OpJIOBUKCKHW,  CHIIyPUHMCKUW, J€BOHCKHM, KaMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3so30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, OPCKUM, MEJIOBOM.

Kaiino3zoiickast spa u e€ nepuobl: NMaJeoreHOBbINA, HEOr€HOBBIM, aHTPOIOTEHOBBIN.
XapakTepucTuKa KiIMMaTa M TIeoJIOTUYECKUX ImpoueccoB. (OCHOBHBIE 3Tarlbl
SBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOIO MHpa. ApoMopdo3bl Yy pacTeHud u
*KUBOTHBIX. [losiBNIeHUE, paclBET U BRIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHM4Yeckoro Mupa Kak OTpakeHHe 3BOMOLMH. (OCHOBHBIE
crUCcTeMaTUYeCKHe I'PYIIIbl OPraHU3MOB

2.4

2.5

2.6

OBOJIIOLIMS  YEJIOBEKa. AHTPOIOJOrus Kak Hayka. Pa3Buthe mnpencTtaBieHUM O
IIPOUCXOXACHUN ueloBeKa. Meroabl H3ydeHMsl aHTponoreHesa. CxonactBa H
pa3inuus 4eJIoBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.
JBmwxynme cuibl (pakTopsl) aHTpomnorenesa. HacnmepcTBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCcTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAHM TpyHa,
MBIILIJIEHUE, PEUb

OcHOBHBIE CTaAMM M BETBU OHBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YesoBek
ymenslid, YenoBek npAMmoxondmui, YenoBek HeaHuepTranbCkui, UYenosek
pasyMHblii. Haxonkum HCKOIaeMbIX OCTaHKOB, BpeMsl CYILECTBOBaHUS, 001acTh
pacrpocTpaHeHtsl, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUs

Yenoseuyeckne packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOUIHAA (eBpasuiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHANIbHAS), MOHTOJIOUAHAsS (a3uarcko-
aMepHuKaHCKast). YepThl MPUCIIOCOOICHHOCTH MPEICTABUTENEH YETIOBEYECKUX pac K
YCIIOBUSIM CylIecTBOBaHMsl. EqMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXKarouas cpeaa

3.1

OKoJorusl Kak Hayka. 3ajadyd M pasfenbl DKOJIOTMH. MeTonbl 3KOJOTMYECKUX
UCCIIEIOBaHUM. DKOJIOrH4ecKoe MHpoBo33peHue. Cpeapl OOMTaHUS OpPraHU3MOB!
BOJIHAsI, HA36MHO-BO3AYIIIHAsI, IOYBEHHAsl, BHYTPUOPraHU3MEHHAs

3.2

Okonorndyeckue  ¢aktopsl.  Kiaccudukauus — 3KojJoruueckux  (akTOpoB:
abuotuueckue, OWOTHMUECKHE M AaHTPOMNOreHHble. JIeficTBHE 3KOJIOTHYECKUX
(akTOpOB HAa OPraHU3MbI

3.3

3.4

AbGuotnueckue (akTOpbl: CBET, TEMIEpAaTypa, BIAXKHOCTb. {DOTONEPHOIU3M.
[IpucnocoOnenuss  OpraHU3MOB K  JCHCTBHIO  aOMOTHMYECKHUX  (PAKTOpPOB.
buonornueckue puTMsl

buotnueckune dakropel. Buabpl OMOTHYECKMX B3aWMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHAYECTBO, TApa3UTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTRBO), aMEHCaJIn3M, HEUTpAITU3M. 3HaueHne OMOTHYECKHUX
B3aMMOJICHCTBUII JIJIs1 CYIIIECTBOBAHUSI OPTaHU3MOB B MMPUPOIHBIX COOOIIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKU MNOIYJIAIHUN. OCHOBHBIC TOKa3aTeIU MOIMYJIAI NN :
YUCJICHHOCTb, INNIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUI'pALHA.
I[I/IHaMI/IKa YHUCJICHHOCTHU MMONYJIALIUA U eé peryirsinusa

COO6H.ICCTB& 1 3KOJOTMYCCKUEC CUCTEMbI

4.1

CoobmiecTBO  OopraHu3mMoB — OuoneHo3. CTpykTypsl OuolieHO3a: BHJIOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckass (mumeBas). Bunabl-momuHantel. CBsi3M B
OuoIeHo3e

4.2

DKOJOTHYeCcKHe CUCTeMbI (dKocucTeMbl). [loHsaTHe 06 3KocucTeMe U OUOTEOIIeHO3e.
OYHKIMOHAIBHBIE  KOMIIOHEHTBI  SKOCHUCTEMBI:  INPOAYLIEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BelecTB U MOTOK 3HEPTUU B dKocucTeme. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMsl. Ilumessie nienu u cetd. OCHOBHBIE MOKA3aTENN
HKOCUCTEMBI: Ouomacca, MPOAYKIHUSA. ODKOJIOTUYECKHE MUPAMHAbL: MPOIYKIINH,
YHUCICHHOCTH, Ouomacchl. CBOMCTBAa SKOCHCTEM: YCTOWYMBOCTH, CaMOpPETYISIUS,
pazBurue. Cykieccus




4.3

4.4

4.5

[IpupoaHbie 3KOCHUCTEMBI. DKOCUCTEMBI O3EpP M PEeK. DKOCHUCTEMA XBOWHOTO WU
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTE€HHbIE 3KOCUCTEMBI. ATpPO’KOCUCTEMBI. Ypb6osKoCcHUCTEMBL.
buonorudeckoe u X03sHUCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak daktop ycroilumBocTH  dKocucteM. CoxpaHeHHe
OHMOJIOTMYEeCKOro pa3HooOpasust Ha 3emiie

VYuenue B.W. Bepnaackoro o 6uocgepe. ['pannibl, coctaB u CTpykTypa Ouocheps.
Kupoe BemiectBO M ero Gynkmuu. OcobeHHOocTH Omochepbl Kak Tria00aabHOM
9KOCUCTeMBI. JlMHaMHYeCcKOe paBHOBecME M oOpaTHas CBsI3b B Owocdepe.
KpyroBopoTs! BemiecTB 1 OMOT€OXMMHUYECKHE IIUKIIBI 3JIEMEHTOB (YIiiepoa, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH

YenoBedecTBO B Ouocdepe 3emin. AHTPONOTCHHBIE H3MEHEHHs B Ouocdepe.
['moGasibHBIE YKOJIOTHYECKUE TPOOIIEMBI.

OcHOBa  palMOHANLHOTO  YIPAaBJICHHUS  TNPUPOJHBIMA  pecypcamMu M HX
ucnosb3oBanue. JlocTrkeHusi OMOJIOTHH U OXpaHa MPHPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u np.; [lox penaknueit
[Taceunuka B.B. Axuunonepnoe obuiectBo «M3narensctBo «IIpocemenue»

* buosorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u np.; [lox penakueit
[Taceunuka B.B. Axumonepnoe obmiectBo «M3narensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Pabouas nporpamma. buonorus. 10-11 knaccer. [Ipenqmernas iuaus yaeOHUKOB «JInHMS
s)ku3any. [laceunnk B.B., Cymatoxun C.B., Kaimnosa I'.C. u ap.
2. VYpoxku 6uonoruu. 10 knace. [Naceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u nip.

Ypoku 6unonoruu. 11 kiace. [Maceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u np.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. ITpoext «Bcst Guonorusi» http://www.ebio.ru/index-1.html
. Buonorus. Dnexkrponnbiit yueonuk http://biologylib.ru/catalog/
. buonorus. Ceputku Ha caiitel o ouosoruu http://biologylib.ru/catalog/
. BuptyansHas obpa3zoBarenbHast 1aboparopus http://www.virtulab.net
. Uurepuer ypok https://interneturok.ru/
. Sl uny Ha ypok 6uonoruu http://bio.1september.ru/urok/
. CoBpemennsbie ypoku ouonoruu http://biology-online.ru/
. UudopmannonHo-cripaBouHbiii pecypc mo ouosnoruu http://www.cellbiol.ru/

9. Buonornueckwuii cioBapb oH-naita http://www.bioword.narod.ru/

10. [IpeBuue uckomnaembie xuBoTHBIC http://biodat.ru/

11. buonoruyeckuii karamor http://www.ancientbeasts.ru/

12. 3oosorus ans yaurens http://www.5zaklepok.ru/

13. Dunukonenus ¢uopsl u daynsl http://faunaflora.ru/39 14. DxaekTpoHHOE MPUITOKEHHUE K
yuebHuky. buonorus. 10 xnacc.

15. DnexTpoHHOE NpHIokKeHHe K yueOHuKy. buonorus. 11 kiacc.
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