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PabGouass mporpamma mo y4yeOHOMY Tmipeamety «buomorus» (06a30BBIH ypOBEHB)») (najee
COOTBETCTBEHHO — TIporpaMma 10 OHOJOTHH, OWOJIOTHS) BKIIIOYAET MOSCHUTEIBHYIO 3aIHCKY,
coJiep;kaHue 00y4yeHus, IIIaHUPyeMbIe Pe3yJIbTaThl OCBOCHUS IPOrPAMMBI 110 OMOJIOTHH.

B cucreme cpemnero o6miero oOpa3oBanust y4eOHBIM mpeamer "buonorus", u3ydaemblii Ha
0a30BOM ypOBHE, ABIIETCS 00s3aTEIBbHBIM YU€OHBIM MTPEIMETOM.

[TosicHuTenpHAas 3aMKUCKa OTPaykaeT OOLIHE LENU U 33/1a4H U3Y4eHUs] OMOJIOTHH, XapaKTePUCTUKY
MICUXOJOTHYECKHUX MPEINOChUIOK K €€ N3YUYEeHHI0 00yYaroIIMMHKCS, MECTO B CTPYKTYpe y4eOHOTo IUIaHa,
a TaKKe MOAX0/Ibl K OTOOPY COJEpKaHus, K ONPEAEIICHUIO IIAHUPYEMBIX PE3YJIbTAaTOB.

Copnepxanne oOyueHHs pPacKphIBAeT COJEp>KaTeNbHbIE JTUHUHM, KOTOpBIE MpeiararoTcs is
00513aTeNIbHOTO U3YYEHHSI B KAXKIOM KJIaCCe Ha YPOBHE CPEIHET0 00IIEero 0Opa3oBaHMsL.

[InanupyemMble pe3ysbTaThl OCBOCHUS MPOrpaMMbl MO OHOJIOTMU BKJIIOYAIOT JUYHOCTHBIC,
MeTaIpeMETHBIE PE3YNIbTaThl 32 BECh MEPUO 00YUEHHUSI HA YPOBHE CpeHEro odiiero oopasoBaHus, a
Tak)Ke IpeIMEeTHbIC JOCTHKEHHS 00YJaroIIerocs 3a Kax/blii roJ] 00y4eHusl.

IlosicHuTENnBHAS 3aIUCKA.

[Tpu pazpaboTke MporpaMMbl O OMOJIOTUU TEOPETHUECKYIO OCHOBY JIJISl OTIPEIeNICHUs MTOIX0/I0B
K (OPMHPOBAHUIO COACpKaHUS ydeOHOro mnpeamera «bBHOJOTHS» COCTABMIM: KOHLENTYaJIbHBIC
nojoxerus GI'OC COO o B3auMo0OyCIOBICHHOCTH LeJIeH, COIEpKaHMsl, Pe3yJIbTaTOB OOyUYeHHs U
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB, IOJIOKEHHSI 00 OOIMX WENAX W TPUHIIHIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeqHero obimiero odpasoBanusi B Poccuiickoit
denepanyn, a TaKXKe MOJIOKEHUS O crierrduke OHOIorHH, e€ 3HAYeHUH B TIO3HAHUH JKUBOW MTPUPOJIBI U
o0ecrieueHnr CYIIECTBOBAHUS 4eJoBeuecKkoro obmiectBa. CorIacCHO Ha3BaHHBIM IOJOXKCHHSIM
OTIpeIeJIeHBI OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TIporpamma mo Ouosioruu Aaé€T MpEACTaBICHHE O LENsAX, 00 oOmel cTpaTeruu oOy4deHHs,
BOCIIMTAHMSI U Pa3BUTHsS 00ydaromMxcsi cpeicTBamu ydeOHoro mnpeamera «buonorus», ompenenser
00s13aTeNIbHOE NPEIMETHOE COJIepXKAaHUE, €ro CTPYKTYpY, paclpeliesieHue 10 pasfenamM MU TeMau,
PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHHUsl y4EOHOro mMarepuana ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3eH, JIOTUKH 00pa3oBaTeNbHOTO npoiecca, BO3PaCTHBIX
oco0eHHOCTel oOydaromuxcs. B mporpamme 1o OHOJIOTHHM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM, METaNpeAMETHBIM U TpPEIMETHBIM pe3yibTraraM oOydeHHus B
(GOpMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEILHOW JI€ATETbHOCTH/YUeOHBIX JIEUCTBHI
o0yJaroImuxcs Mo OCBOSHHUIO CO/IepKaHMs OMOJI0rHYECKOro 00pa3oBaHMsL.

B mporpamme mno Ouomorum (10-11 xmaccel, 0a30BbIi YpPOBEHb) pealU30BaH IPUHLIMUII
IIPEEMCTBEHHOCTHU B U3yYEHUH OMOJIOTHH, Oarofapsi ueMy B Heil MpocMaTpUBaeTCsl HalpaBJIeHHOCTh Ha
pa3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYyYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, HKOJIOTUYECKOTO MBILIUICHHS, MPEACTaBIEHUI O 37J0pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXkatouieil mnpupogHoi cpene. Ilostomy Hapsaay ¢ u3ydeHHEM
00111€0MOIOTMYECKUX TEOPHi, a TaK)Ke 3HAaHUI O CTPOEHHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX IPOIECCOB B IporpaMme M0 OWOJIOTMU YJEIEHO BHUMAaHHE
MCMOJIb30BAHUIO MOJYYEHHBIX 3HAaHUI B IOBCEAHEBHOM JKU3HU JJISl PELICHUs IPUKIIAJHBIX 33]a4, B TOM
yucie: NpoQUIAKTUKH  HACIEACTBEHHBIX  3a00JeBaHUIl  4YeloBeKa, MEAUKO-TEHEeTHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMS SKOJOTMYECKH LI€]1ecO00pa3HOro IOBEIEHUs B OKpYKaromen
MIPUPOJHOM cpele, aHalu3a BIHSHUS XO3SIMCTBEHHOM JEATEIbHOCTH 4YEJIOBEKAa HA COCTOSHHE
NPUPOJHBIX M MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHME BHHUMAHUS K TNPHUKIAJHON HANpaBICHHOCTU
yueOHOro mnpenmera «bHONOTHS» TPOJUKTOBAHO HEOOXOJUMOCTBIO OOECTICUCHHS] YCIOBUW IS
pelieHusT OJHOM W3 AaKTyalbHBIX 3aJjad INKOJBHOTO OHOJOTMYECKOro 0Opa3oBaHUs, KOTOpas
npeanoyaraet (GopMupoBaHHE Yy OOYYArONIUXCS CIIOCOOHOCTH aJanTHPOBAThCS K HM3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

[TporpaMma 1o GuOSIOTHY SIBJISIETCS OPUEHTUPOM JJIsi COCTaBJICHUS pabounX MPOrpaMM, aBTOPbI
KOTOPBIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEIOBATEIBHOCTH M3YUEHHUS] U CTPYKTYphl y4eOHOTO
Marepuana, cBo¢ BUACHHE myTel popmupoBanus y odydarormuxcsi 10—11 kimaccoB nmpeaMETHBIX 3HAaHUH,
YMEHUH U CIIOCOOOB Y4eOHOH IESATETBHOCTH, a TAK)KE€ METOJUYECKUX PELICHUH 3a/ady BOCHUTAHUS U



pa3BUTH cpelcTBaMU ydeOHOro npenmera «buomnorus.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OH
obecrieunBaeT GOpMHUPOBAHUE Y OOYUYAIOMIMXCS MPEACTABICHUN O HAYYHOW KapTUHE MUPA, pacIIUpseT
1 0000111aeT 3HaHMs O KMBOW MPUPOJE, € OTIUUUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3aii u
SBOJIIOIUM, CO3MaET YCJIOBUS JUIA: TIO3HAHMS 3aKOHOB JKUBOW MpPHUPOIBI, (OPMHUPOBAHHUS
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0POBOT0 U 0€30MacHOro odpasa >KU3HH, 3KOJOTHYECKOrO
MBILUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIEC U YETOBEKY.

bonbuioe 3HaueHne OMOJOTUS UMEET TAaKXKe IS PelIeHHs] BOCHHUTATEIbHBIX M Pa3BUBAIOLINX
3aa4  CcpeAHero oO0miero oO0pa3oBaHMs, COIHANM3ANMUA OOydarmuxcs. M3ydenue Ouoioruu
oOecnieurBaeT  yciaoBus g (GOPMUPOBAHUS  UHTEIUICKTYaJdbHBIX, KOMMYHHUKAI[MOHHBIX H
MH(POPMAIIMOHHBIX HABBIKOB, ICTETHYECKOW KYIBTYpHI, CHOCOOCTBYET HMHTErpaliid OWOJIOTHYECKHX
3HAHUWA C TMPEACTABICHUSMU U3 JAPYTUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3UKU, XUMHH U
reorpaduu. Ha3BaHHbIE TOJOXKEHHUS O TpPEAHA3HAYCHUH ydeOHOro npenmera «buomorus» cocraBuin
OCHOBY Uil OMNpeAeNieHuss TOAXOAOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro COAEpkKaHHs,
MPEJCTaBICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIHK KYJIBTypOCOOOPA3HOTO MOAX0/1A, B COOTBETCTBUH C KOTOPHIM O0YYaIOLIHeCs TOHKHBI OCBOUTH
3HaHUA W YMEHUS, 3HauuWMble Ui (popMHpOBaHUS OOIIEH KyIbTYpbl, ONpPEIENSIONINE MOBEICHUE
YeJIOBeKa B OKPYKAIOIIEH MPUPOJHON cpene, BOCTpeOOBAHHBIE B IIOBCEJHEBHOW JKU3HU W
MPAKTUYECKON JiesaTenbHOCTH. (Oco0oe MecTo B JITOW cHCTeME 3HAaHWM 3aHUMAIOT 3JIEMEHTHI
COZIep)KaHUs, KOTOpBIE CIY’)KaT OCHOBOH JUIsi (pOPMHUPOBAaHUS TIPEICTABICHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHONH KapTHUHE MHpa M LEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIHOCOOCTBYIOIIUX
ryMaHU3aluy OMOJI0TH4eCKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHE COJEpKaHUs y4eOHOro MaTepuajga B IporpaMme 10 OHOJIOTUH
OCYIIECTBJIEHO C YYETOM NMPHOPUTETHOTO 3HAUEHHUS 3HAHUU 00 OTIUYUTEIBHBIX OCOOEHHOCTSIX JKUBOU
IPUPOJIBI, O €€ YPOBHEBOW OpraHU3allMM M 3BOJIOLUHN. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOTrO
npeamera «bBHOJOTHs BBINENEHBI CIEAYIOMNE CoJepKaTelbHble JUHUU: «buomorns kak Hayka.
Mertoabl HayyHoro mosHaHus», «Kierka kak Owuonornyeckas cucremay, «OpraHusm Kak
Oouosnoruyeckas cucremay, «CuctemMa M MHOroo0Opasue OpraHMYeCKOro MUpa», «IBOJIOLUS KUBOU
HIPUPOJIB», «IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

[lens w3ydyeHuss yweOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00y4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3alliy KUBBIX CHUCTEM pa3HOIro
paHra U nmpuoOpeTeHre yMEHUH HCIONb30BaTh ATH 3HAHHS JUIS TPAMOTHBIX JEHCTBUI B OTHOIICHUH
00BEKTOB >KMBOI MPUPOJIBI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEeM.

JocTmwkenne 1enu u3ydeHwss y4deOHoro mpeamera «buomnorums» Ha 0a30BOM  YpOBHE
o0ecreynBaeTcs pelIeHueM CIeIyIoNIUX 3a/1au:

OCBOCHHE OOYYArOIIMMUCS CHUCTEMbI 3HAHWH O OMOJIOTHUYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTe3axX, MPaBUiIax, CIy)KallMX OCHOBOM At (OpPMUPOBAHUS MPEICTABICHUNA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOTO TO3HaHUS, CTPOSHHH, MHOTOOOpa3uu H
0COOEHHOCTSIX KMBBIX CHCTEM pa3HOTO YPOBHS OpPraHM3ALUH, BBINAIOMIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

dopmupoBaHHe Yy OOy4aroIMXCs I[O3HABATENbHbBIX, HHTEIJICKTYAIbHBIX M  TBOPYECKUX
CTIIOCOOHOCTEH B MpoIlecce aHAIM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB, UCH U
MOJIXO/I0B K U3YYEHUIO KHUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alMHY;

CTaHOBJICHHE y OOydarommxcsi oOmed KyIbTypsl, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BHTHE
YMEHUH OOBSICHATH U OLICHUBATH SIBICHUS OKPYKAIOIIET0 MUPA KUBOW MPUPOIbI HA OCHOBAHWU 3HAHUH
U OTIBITA, MOJIYYEHHBIX PU U3YYEHUU OHOJIOTHH;

dbopMupoBaHKEe Yy 00YJAIOMINXCs YMEHUHN WIUTFOCTPUPOBATH 3HAUYCHHUE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKOH JESTEIbHOCTH 4YeJNOBEKa, Pa3BUTUH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOHMOTEXHOJIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM IKHUBOW MPHUPOBI,
HE00X0AUMOCTH OEpeKHOr0 OTHOLICHHMS K Hel, COOMIONEHHUs STHYECKUX HOPM IpU IMPOBEICHHUU



OHOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHWE LEHHOCTU OHOJOTMYECKUX 3HAHWM [JIs TOBBIIICHHUS YPOBHS OSKOJOTHYECKON
KYJBTYPBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

IpPUMEHEHUE TNPUOOPETEHHBIX 3HAHUW M YMEHHMM B TOBCEJHEBHOM JKH3HU [UIsI OLICHKHU
MOCIIEACTBUI CBOCH JEATEIHHOCTH MO OTHOIICHUIO K OKPYXKAIOMIeH cpene, COOCTBEHHOMY 3/0POBBIO,
o0ocHOBaHUE U cOOJI0ICHHE Mep TTPOPHITAKTUKH 3a00IEBaHUM.

B cucreme cpeanero obmero oOpazoBanus «buonorus», m3ydaemas Ha 0a30BOM YpPOBHE,
ABIIAETCS O00s3aTeNbHBIM Y4eOHBIM MpPEIMETOM, BXOJSIIIMM B COCTaB MPEAMETHON 00JacTu
«EcTecTBeHHO-HAYYHBIE MPEIMETHI.

OO01ee Yrciio YacoB, PEKOMEHIOBAaHHBIX JIJIs M3ydeHus ouosiorun — 68 vacos: B 10 kimacce — 34
yaco (1 yac B Hezento), B 11 kiacce — 34 yacos (1 yac B Hezieno).

Coneprxkanne o0yuenus B 10 kiacce.

Tema 1. buosorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHUONOrMH C OOIIECTBEHHBIMH, TEXHHYECKUMH U APYTUMU
€CTECTBCHHBIMH HayKamH, QWIOoCOpuei, O3TUKOH, JCTETHUKOW H TmpaBoM. Pons Ouonoruu B
(dhopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTonbl TIO3HAHUS JKUBOW TPHPOABI (HAOIIOIEHUE, IKCIEPUMEHT, OINHUCAHWE, H3MEPCHHE,
KiaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUUYECKass 00paboTKa JaHHBIX).

JemoHncTpanuu:

[Toprpetsr: Y. lapeun, I'. Menaens, H.K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW IPUPOIBD.

JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

[Tpaktnueckass pabora Nel. «lcnonp3oBaHue pasinMUHBIX METOJOB IpPU  HU3YyYEHUU
OMOJIOTHYECKUX O0OBEKTOBY.

Tewma 2. J)KuBbie cucTeMbl U UX OpTaHHU3AIHA.

JKuBbie cuctemsl (0MOCHCTEMBI) KaK MpeAMeT u3yueHus: Ouonoruu. OTianune KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CaolicTBa OHMocHCTEM M MX pa3zHooOpasue. YPOBHU OpraHu3aliid OMOCHCTEM: MOJEKYJSPHBIH,

KJICTOYHEBIH, TKAHEBEIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BU0BOM, 3KOCHCTEMHBIHN
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.
JeMoHCcTpauu:

Tabnuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «Y POBHU OPraHU3ALUH KUBOW MIPUPOIBI».

O6opynoBanue: moaens Mosekyinbl JJTHK.

Tema 3. XMMHUECKHUN COCTAB U CTPOEHUE KIIETKHU.

XUMHYECKUH COCTaB KIETKU. XUMUYECKHE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKpOAJIeMeHThl. Bona
U MUHEpAJIbHBIE BEIIECTBA.

@OYHKIMY BOJbI U MUHEPAIbHBIX BEIeCTB B KieTke. [logaepxanne ocMoTuyeckoro 0anaHca.

benku. CocraB u ctpoeHune 0enkoB. AMMHOKHCIOTBI — MOHOMeEpbI OenkoB. HezameHuMble u
3aMEHHUMbIE AMHUHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OEJIKOBON MOJIEKYJIbI
(mepBUYHAas, BTOpPHYHAs, TPETHUYHAS M UYETBEPTHUYHAS CTPYKTypa). XHMHUYECKHE CBOHCTBA OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®epmeHTl — Ouosorndyeckue Karanuszatopel. CrTpoeHue (epMmeHTa: AaxkTHBHBIH IIEHTD,
cyoctpatHas cneuuduuHoctb. KopepmenTtsl. Butamunpl. OTnununs GepMEeHTOB OT HEOPTaHUYECKUX
KaTaJan3aTopoB.

VYrneBonpl: MOHOcaxapuabl (TJIOKO3a, puOO3a M Ae30Kcupr0o03a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (KpaxMal, TIMKOTeH, [eJUTI003a). buonornueckue GyHKIIUN YTIEBOIOB.

Jlunmuaer: Tpurnuuepuan, Gocdomunuabl, crepounbl. ['mapodunsHO-THIPOPOOHBIE CBOWCTBA.
buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMIUAOB KaK HMCTOYHHKOB
SHEPTHUH.

Hyxneunosbsie kucnorsl: JIHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pyaknuu JJHK. Ctpoenne n dpyakuun PHK. Buast PHK. AT®: crpoenue u dyHKINA.

[{utonorus — Hayka o kjerke. Kierounast Teopust — mpumep B3aUMOACUCTBUS UaeH U (HaKkToB B



Hay4YHOM IT0O3HAaHUU. MeToAbl N3yueHUs KIETKU.

Knerka kak menmoctHas xuBas cucrema. OOmue NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
memOpana, monekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CHHTe3a OeJKa.

Tunel  KJIETOK:  JyKapuoTHueckas M mpokapuoruuyeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTuueckoil kierku. Kierounas crenka Oaxrtepuil. CTpoeHHE SYKapUOTHYECKOM KIIETKHU.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPbl KIETOK — KJIETOYHAsi CTEHKAa, TJIMKOKAIMKC, WX (QYHKIUH.
[Inazmatnueckass wmemOpana, e€ cBoWcTBa u ¢yHkuuu. lLlutomnasma u  e€ OpraHouibl.
OnnomemOpannsie opraHougsl kietku: OIIC, ammapat [ombmxu, nu3ocomsl. I[losyaBTOHOMHBIE
OpraHOM/bl KJIETKH: MHUTOXOHJPHUH, IUIacTuibl. I[IponcxoxkneHne MHUTOXOHIpPUM M IacTui. Buasl
wiactua. HememOpaHnHble OpraHOMABI KIETKH: pUOOCOMBI, KIETOYHBIA LEHTP, HEHTPHOIH, PECHUYKH,
KryTUKU. OyHKIIMY OpraHou10B KIIETKHU. BriroueHus.

SAnpo — perynsTopHblii HeHTp KieTkd. CTpoeHme smpa: siiepHas 000JI0YKa, Kapuoruiazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JlemoHcTpauu:

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

Huarpammbl: «PacnpenesieHue XUMUYECKHX JIEMEHTOB B HEXUBOW Npupoae», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuubt u cxemsl: «llepuonnyeckas TabIUIa XUMHYECKUX AIEMEHTOBY», «CTPOCHUE MOJIEKYIIbI
BobI», «buocunres Genkay, «CtpoeHue momnekynbl Oenka», «Ctpoenue gepmentay, «HykiaenHoBbIe
kucnotel. JJHK», «Crpoenne monexkynsl AT®», «CTpoeHue sykapuoTuyecko kinetkm», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOEHHE DPACTUTENBHON KIETKW», «CTpOeHHEe NPOKapUOTHYECKON KIIETKH»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIUmuabD».

OO6opynoBaHMe: CBETOBOMl MHKpPOCKON, 00OpylOBaHME JJsi TPOBEIEHUS HAONIOJECHHH,
U3MEpEeHUIl, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlaGopaTopHble U PaKTUYECKHUEe PabOTHI:

Jlaboparopnas pabdora Ne 1. «/3ydyeHne kaTanuTUYeCKO akKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTtopHnast pabota Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHM, )KUBOTHBIX M OAKTEPUI MOJ]
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEN.

Tewma 4. )KuzneaesTenbHOCTh KIETKH.

OOMeH BeIIeCTB, WJIM METa0O0Jnu3M. ACCUMWIAIMUSA (TUIACTUYECKHH OOMEH) M JAMCCUMUIISIUS
(pHEpreTHYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadonn3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOoHBIN U retepoTpodHblif. Pons pepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3el  QorocuHTe3a. Peaknum  doTocuHTE3A.
O¢dextuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A IS )KU3HU Ha 3emiie. BausiHue ycinoBuit cpess
Ha (OTOCUHTE3 U CTIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHUE XeMOCHHTE3a JUTsl )KU3HU Ha 3eMIie.

OHepreTudyeckuii oOMeH B KieTke. PaciuernsieHue BellecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
SHEpPIuu B KIETKe. DTamnbl SHepreTuueckoro oomena. I'mukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHUCJIEHHWE, WM KJIeTouyHoe JpixaHue. OxuciautenbHoe (ochopunrpoBanue. OPPEKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakun matpuunoro cuntesa. ['enernueckas nadopmanusa u JJHK. Peanuzamus renernueckoi
uHpopManuu B KIeTKe. [ eHeTnyeckuil Koa u ero cBoiictBa. Tpanckpunims — MaTpuuHblid cuate3 PHK.
Tpancnauus — OuocuHTe3 Oenka. DTanbl TpaHcasauuu. KogupoBanne aMUHOKHCIOT. Pons pubocom B
O6uocuHTese Oenka.

Heknerounsie ¢dopmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (.M. IBaHOBCKMIN).
OcoOeHHOCTH CTPOEHUS U KU3HEHHBIN IIUKI BUpYcoB. baktepuodaru. bone3snu pacreHuil, KUBOTHBIX U



YeJI0BEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoneduiuta yenoseka (BUY) — Bozoyaurens CITN/a.
OOpaTHast TpaHCKpUIIIMS, peBepTaza W HHTerpasza. lIpoduiakThka pacnpoCTpaHEHUs BHUPYCHBIX
3a00JIeBaHUN.

JleMoHCTpamuu:

[Toprpersr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmumpl U cxeMbl: «Tumnbl nuTanusy, «Metabomuzm», «MUTOXOHIPHUNY), «IHEPTETHUCCKUI
obmen», «Xmoporutact», «Porocunte3y, «Ctpoenue JHK», «Ctpoenne u QpyHKIIMOHUpOBaHKUE TE€HAY,
«Cunre3 O6enkay, «I'enernueckuii kon», «Bupyce», «bakreprodarn», «CTpoeHue v KU3HCHHBIA ITUKIT
Bupyca CIIN/a, 6akrepuodaray, «Pemmukamms JJTHK».

O6opynoBanue: Moaenu-ammumkanuu «Y apoenrne JIHK u Tpanckpuniusy», «bnocunres 6enkay,
«CtpoeHue KiIeTkn», Mozeib cTpykTypsl JJHK.

Tema 5. PazMHOXEHUE 1 MTHAMBUIYaIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM IWMKJI KieTku. MHTepdaza u wmuto3. Ilpomeccsl,
nporekawmue B uHTepdase. Pernukanus — peakuust matpuyHoro cunre3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHEBIN Ha0Op — KapHOTHUI. JIMIUTONIHBIA U TalUIOUIHBIA XPOMOCOMHBIC HAOOPHI. XPOMAaTH/IBI.
[uronornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBU1YaIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue xierku — muto3. Craguu muto3a. llporecchl, mpoucxoisiue Ha pasHbIX CTaAMSIX
MHUTO3a. brosornueckuii cMbIca MUTO3a.

[Tporpammupyemasi THOEIb KIETKH — aloMNTO3.

@opMbl pa3MHOKEHHUs OPraHU3MOB: Oecrioysioe W MoioBoe. Buabl 6ecronoro pa3MHOXKEHHUS:
JIeJICHUE HaJABOE, IIOYKOBAaHME OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHMUE, BEreTaTUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJISl CEIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECTI0I0ro.

Meiioz. Ctaguu meriosa. IIpoueccel, npoucxoasimuye Ha cTaausax meio3a. [loBenenne xpomocom
B Mero3e. KpoccnHrosep. bruomorndeckuil CMbICII M 3HAYEHHUE MEH03a.

['ameTorenes — mpouecc 00pa3oBaHMs IOJIOBBIX KIETOK Yy JKUBOTHBIX. [lONOBBIE Kee3bl:
CEeMEHHMKM U sn4YHUKU. OOpa3oBaHuMe U pa3BUTUE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30M,
ANLEKIIeTKa) — crepMaTroreHe3 U ooreHes. OCOOCHHOCTH CTPOEHMs SIMLIEKIIETOK U CIIePMaTO30HMI0B.
OmnonorBopenue. [laprenorenes.

WNunuBuayanbHOe pa3BUTHE (OHTOTreHE3). OMOpHOHAIbHOE pa3BUTHE (3MOpHOTreHe3). DTambl
SMOpPUOHAJILHOTO Pa3BUTHSA y MO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacTPyJAlUs, OpPraHOreHEs.
[ToctamOpuoHaneHOE  pa3BUTHE. THIBI MOCTAIMOPHOHANBHOTO PA3BUTHUS: TNPsAMOE, HENpsAMoe
(inunHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBL, CHOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButne pacrenuid. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOEHHUE CEMEHHU, CTaJuu
pa3BUTHSL.

JleMoHCTpauu:

Tabmuiel u cxembl: «DOpPMBI pa3MHOXKEHHSI OPraHU3MOBY», «/[BOilHOE OIUIOAOTBOpEHUE Y
LBETKOBBIX pacTeHMil», «BereraruBHoe pa3MHOXXEHHE pacTeHMiD», «JleleHue KiIeTku OakTepuii»,
«CTpoeHHEe TMOJOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kierounsiii nukn», «Pemmukanus JHK»,
«Mwuro3», «Meinosz», «lIpsmoe u HenpsaMoe pa3BUTHE, «I aMETOTeHe3 y MIIEKONUTAIOIINX U YEeJIOBEKA,
«OCHOBHBIE CTaJINM OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl  «CriepMaTo30usl  MJIEKOIMUTAIOIIETOY,
«Sineknerka muekonuTaromero», «KaprokuHes B KJI€TKax KOpellka JIyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XxpoMoCOMEI.

JlaGopaTopHble U MPAaKTUYECKHUE PaOOTHI:

JlaGopatopnast pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlabopatopnast pabora Ne4. «l3ydeHue CTpOCHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M1 K3MEHYMBOCTh OPTraHU3MOB.

[Tpenmet u 3agauu reHeTUKU. VIcTOpHUS pa3BUTHS TEHETHKHU. POJIb IUTONOTHH ¥ YMOPUOIIOTHH B



CTaHOBJICHUM T'CHETUKU. BKian poccuickux M 3apyOeXHBIX YUYEHBIX B pa3BUTHE T'€HETUKU. MeTozbl
TeHEeTUKU (TMOpUIOJIOrMYECKUM, LMTOr€HETUYECKUH, MOJIEKYJIsipHO-TeHeTHueckuil). OcHOBHbIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.
3aKOHOMEPHOCTH HACJIEJOBAaHUS IPU3HAKOB, ycTaHOBIeHHblE I'. Menaenem. MoHoruOpuaHoe
CKpeuIrBaHue. 3aKoH eIMHO-00pa3ust TMOPUIOB MepBOro rnokoieHus. [IpaBuino roMuHUpOBaHMs. 3aKOH
paclleIIeHHs] IPU3HAKOB. I ' noresa unctorsl ramet. [1oHOE U HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  cKpemuBaHHe.  3aKOH  HE3aBHCHMOTO  HACIIE[OBAaHUS  IPU3HAKOB.
[{uToreHeTMyeckue OCHOBBI ~ JUTMOPUIHOIO  CKpEIMBaHUA. AHAIU3UPYIOILEE  CKpEIMBaHUE.
Hcnonp30BaHne aHAJIM3UPYIOIIET0 CKPELUIMBAHUS /7S ONIPEAEICHUS TEHOTUIIa OCOOM.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o CrenjeHHOMY HAaclIeJOBAHUIO
reHoB. HapyiieHue cleruieHus TeHOB B pe3ysibTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOpUS HACIIEACTBEHHOCTH. [ eHETUUeCKHEe KapThl.

I'eneruka mnosna. XpoMOCOMHOE OINpeJesieHne Imoja. AYTOCOMBl U IOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE Opraiu3Msl. HacnenoBanne npu3HaKoB, CHEIVIEHHBIX € IIOJIOM.

N3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEICTBEHHAs U HacleACTBeHHas. Poib cpeabl B
HEHACJEeICTBEHHONM  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOJUGUKALMOHHOW  M3MEHYMBOCTH.
BaprannoHHBIM psag M BapuanMoOHHAs KpuBasd. Hopma peaknum npusHaka. KosnmuecTBeHHbIE U
Ka4yeCcTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

Hacnencreennasi, uiy reHOTUIIMYECKAst, ©3MEHYNBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTL. Meio3
U TI0JIOBOM TMpOLECC — OCHOBAa KOMOMHAaTHMBHOM HW3MEHYMBOCTH. MyTallMOHHAs M3MEHYHMBOCTD.
Knaccudukanuss myranuii: TeHHBbIE, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa W THPHUYUHBI MYTAIH.
MyrareHnsle  ¢GakTopbl. 3aKOH TOMOJIOTUYECKMX PpSAJOB B  HACJIEJICTBEHHOM M3MEHUYMBOCTH
H.N. BaBunosa.

BHesepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTbD.

I'eneruka wuyenoBeka. Kapuortun denoBeka. OCHOBHbIE METOJbI TIE€HETHUKH 4YeJOBEKa:
TeHEAIOTUYECKUH, OJIU3HEIOBBIN, IIUTOreHETUYECKHH, OMOXUMUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH.
CoBpeMeHHOE OIpeJielIeHHe T'€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBaHUE, F€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouibto [111P-ananu3a. HacneactBenHble 3a001eBaHus YellOBEKa: TeHHbIe 00JIe3HH, 00Ie3HH
C HACJIEJICTBEHHON TPEIPaCIONIOKEHHOCTHIO, XPOMOCOMHBIE Oosie3HU. CoMaTHYEeCKHEe U TeHEepaTUBHbBIC
mytanuu. CTBOJIOBbIE KJIETKU. [IpuHIMITEI 310poBOro 0Opa3a KM3HM, JUATHOCTHKH, MPO(UIAKTUKHA U
JICYEeHHUs] TeHETUUECKUX 0ose3Hell. MennKo-TeHeTHYeCKoe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEULIMHCKON
TEHETHKH B MPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYECKHUX 3a00JIeBaHUIl yenoBeka.

JeMoHcTpamuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodees-Pecosckuit,
H.N. BaBunos.

Tabnuubl u cxembl: «MOHOTHOPUIHOE CKPELIMBAHNE U €r0 IIUTOreHETHYEeCKasi OCHOBay, «3aKOH
pacieryieHusi ¥ €ero ILHUTOT€HEeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurubpunnoe
ckpeuBanue»,  «lluTojmorumueckue  OCHOBBI ~ JAMTHOPHIHOTO  CKpeUIMBaHUsA»,  «Meio3y,
«B3aumonelicTBrue amieabHbIX T'€HOBY», «l'€HeTHdyecKue KapThl PACTeHUH, KUBOTHBIX U YEIIOBEKay,
«['eneruka nomna», «3akOHOMEPHOCTH HACJIEOBAHMUS, CLIEIUIEHHOTO C MOJI0M», «KapHOoTHUIIbl yenoBeKka u
KHUBOTHBIX», «Buabl n3meHunBoctH», «MoaudukanroHHas W3MeHYMBOCTb», «HacnemnoBanue pesyc-
¢bakTopay, «'eHeTHKa rpymni KpoBu», «MyTallmOHHAs H3MEHUYUBOCTH.

O6opynoBanue:  Mojenu-anmiaukanuu  «MoHoruOpugHoe — ckpemuBaHue», «HemomnHoe
JOMUHHMpOBaHUE», «Jurubpunnoe ckpeuBanue», «llepekpéct XpoMocomM», MHMKpPOCKOI H
Mukpomnpenapar «Jpo3zoduna» (HopMa, myTanuu GopMbl KpbUIbEB U OKpacku Teina), repdapuit «I'opox
IIOCEBHON».

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

JlaGopatopHass pabota Ne 5. «l3yueHuwe pe3yiabTaTOB MOHOTHOPUIHOTO W IAUTHOPHIHOTO
CKpELIMBaHUA y AP030(UiIbI HA TOTOBBIX MUKpPOIpenapaTax.

JlaGopatopHass pabora Ne 6. «3yueHne MOAM(PHUKAIMOHHON HW3MEHYMBOCTH, IOCTPOCHHE
BapHAIMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.



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

Tema 7. Ceneknus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuuss Kak Hayka U IpoLecC. 3apoKIEHUE CEJIEKUUHU U JIOMECTHKAlus. YuyeHHue
H.W. BaBunoBa 0 MeHTpax NPOUCXOXKICHUS W MHOTO00pasus KyJbTYpHBIX pacTeHuil. lLleHTpbI
IIPOUCXOXACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, ILITAMM.

CoBpeMeHHbIE METONBI CeleKIuU. MaccoBblii W HMHIUMBUIYaJIbHBIH OTOOPHI B CEIEKIUU
pacteHuil 1 KUBOTHBIX. OIIEHKA IKCTephepa. BIM3KOpOICTBEHHOE CKpeUIMBaHue — MHOpUAUHT. Uncras
muaus. CkpenyBaHie YucThIX JuHUM. ['eTeposuc, unu rudpuanas cuna. HepoacTBeHHoe CKpeluBaHue
— aytopuaunr. OtnanéHnas rubpuanzanus U e€ ycnexu. VICKycCTBEHHBIN MyTareHe3 W IOJy4eHHe
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NpPOU3BOACTBA. [‘€HHass UWHXeHepus. OTamnbl CO3JaHus
pekomOunanTtHoi JIHK m Tpancrenneix opranusmoB. Kierounas nHxkeHepus. KieTounbie KyabTyphI.
MukpokioHaIbHOE pa3MHOXXEHHE pacTeHuil. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTMUYECKUEe M dTudeckue mpobiembl. MO — renermyecku
MOTU(UIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToprpetsr: H.. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmuie! u cxembl: kapTa «LleHTpbI MPOUCX0XKIEHUS U MHOT000pa3ust KyJIbTYPHBIX PACTCHHII,
«[lopoasl noOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHHil», «OTaanéHHas rudpuau3anus»,
«Pabotbl akamemuka M.®. MBanoBa», «llonummonaus», «OO0BeKThl OUOTeXHONOTUMY», «KieTouHble
KYJIbTYpPbI U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKU IUIOI0B U KOPHETLIOIOB AUKUX (POPM U KYJIBTYPHBIX COPTOB PACTCHHUIA,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlaGopaTopHble U PAaKTUYECKUE PabOTHI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHIKEHHS CEJIEKIIMM pPACTEHUH U JKUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIM Y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Copneprxanue oOyuenus B 11 kiacce.

1 yac B Henemto, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

Tema 1. DBosOLIMOHHAs OUOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS DBOJIIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BiusiHIE SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CupnerenbcTtBa 3BomonMK. [laneoHTosornyeckue: Mocie10BaTeIbHOCTh IMOSIBJICHHUSI BHJIOB B
MAJICOHTOJIOTHYECKOM JleTonucH, nepexoansie (Gopmbl. buoreorpaduueckue: cXoJICTBO U pa3inyue
(dayH u ¢0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pa3iuius SMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHYHbIE, PYAUMEHTAPHBIE OPTaHbl, aTaBU3MBbI.
MonexkyaspHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJIECTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCcKUX MyTel y BCeX OpraHu3MOB.

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulku BOZHUKHOBEHMS JapBHHU3MA. JBHXKyliue
CWJIBI 3BOJIIOUMU BUIOB 1O JlapBHHY (M30BITOYHOE Pa3MHOKEHHWE NPHU OrPAaHUYEHHOCTH PECYpCOB,
HeolpeaenéHHast N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunreruyeckas teopus 3Bomonun (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLIUN.

JBuxyme cunbl ((akTopbl) HBOJIOLMHM BUAOB B Mpupoie. MyTalMOHHBIM mpouecc u
KOMOWHATHBHAs U3MEHUMBOCTD. [lonysiinoHHbIe BOJIHBI U ipeiid reHoB. M30msuus 1 MUTparus.

EctecTBenHbIi 0TOOp — HampaBistomuid GakTop sBomrorunu. GopMbl ECTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHW3MOB KaK pe3yiabTaT 3Bomouud. Ilpumepsl mpucrnocoOieHuit y
OpraHu3MoB. ApoMop(o3bl U UANO-aJaNTAIIH.

Bun wu BunmooOpaszoBanme. Kputepun Buma. OcHoBHble (OpPMBI  BHI000OpA30BaHUSA:
reorpauyeckoe, 3JK0JI0rH4ecKoe.

MakposBomtorusi.  PopMmbl  HBOMIONUH:  (UIETHYECKAsl, JUBEPreHTHAasi, KOHBEPIeHTHasd,



napaensHas. HeoOpatuMocTh 3BONIONNY.

[IpoucxoxaeHne OT HecHeUaIM3UPOBaHHBIX MpenkoB. I[Iporpeccupyromas crnennanan3anus.
ApnantuBHas pagdanusl.

JleMoHCTpamuu:

[Toprpersr: K. JIunneit, XK.b. Jlamapk, Y. dapsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens,
®. Mrwouep, A.H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiie», «3apoibIlKd MMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «PopMbel O0OpbObI 3a cymliecTBoBaHHE», «EcTecTBeHHBIH O0TOOPY,
«MHorooOpa3ue COpTOB pacTeHuid», «MHorooOpasue TOpOJ  KHUBOTHBIX», «llomymsimmy,
«MyTanMoHHasT HM3MEHYHMBOCTHY», «Apomopdo3bl», «Wanoagantauun», «OOmas nereHepanus»,
«/IBmwkymme cuibl 3Boronumn», «Kapra-cxema mapmpyra myremectsus Y. JlapBuna», «boprba 3a
cyuiectBoBanue», «llpucnocoOneHHocTs opranusmoB», «l'eorpaduyeckoe BHUI00O0pa3OBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaHUEY.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C PAa3NIUYHBIMU TUIIAMHU OKPAaCKH, HA0Op IJIOJOB M
ceMsiH, Kosuiekuusi «[IpuMepbl 3alIMTHBIX NPUCIOCOOJIEHUN Y JKUBOTHBIX», MOAENIb «OCHOBHBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

Bbuoreorpaduueckas xkapra Mupa, KoJureKuus «®opMbl COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX U
pacteHuii», wmojenb ammaukauus «llepekpéct xpomocom», BiaxHble npenaparbl «Pa3zBuTue
HacekoMoro», «Pa3BuTue JArymKkun», Mukponpemnapar «po3zodpuna» (Hopma, MyTauuu (Gpopmbsl KpbLIbEB
Y OKpPacKH Teja).

JlaGopaTopHblie U IPAKTUYECKUE PAaOOTHI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopras padora Ne 2. «Onrcanue IpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMJIe.

JloHay4dHBIE MIPENCTABICHUS O 3apOKIEHUU KU3HU. HayuHble runores3sl BOSHUKHOBEHMSI KU3HU
Ha 3emuie: aOMOreHe3 M MaHclepMusi. XHUMUYecKas 3BOIIONUSA. AOUMOTE€HHBIH CHHTE3 OpraHHUYECKHUX
BEUIECTB W3 HEOPraHWYECKHX. OKCIIEPUMEHTAIBHOE MOATBEP)KIECHUE XUMHUYECKOW DBOJIIOLHUU.
Havanphbie sTtanbl Ouosiornueckoil spomonmu. I'mnoresa PHK-mupa. dopmupoBanne MeOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME NPOTOKJIETKU. [IepBrle KieTku U ux 3Bostonus. PopMUpPOBaHNE OCHOBHBIX
IPYMI )KUBBIX OPraHU3MOB.

Pa3Butre xu3HM Ha 3emiie 1o 3pam U nepuoaaM. Karapxei. Apxelickas U IpoTepO30MCKast IPbI.
[Taneozoiickas spa u €€ mnepuoabl: KeMOPHUMCKHUI, OpIOBUKCKHM, CHUIYpPUICKUIN, JI€BOHCKUH,
KaMEHHOYTOJIBHBIHN, TIEPMCKHUH.

Me3o301ickast spa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, METTOBOM.

KaitHo3oiickas spa u €€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M TeO0JOTHYEeCKHX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
PacTUTENILHOTO M UBOTHOT'O MHpa. ApoMopdo3bl y pacTeHHi U XKUBOTHBIX. [losBneHue, pacuser u
BBIMHUpPaHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOrO0 MHUpa Kak OTpaxxeHHe 3BOIIOLMU. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBoironus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTHE NpENCTaBIEHUN O MPOUCXO0KIEHUU
yenoBeka. Meronbl u3ydeHMs] aHTpornoreHe3a. CXOACTBa M pa3iMyuus YeEJIOBEKa U JKUBOTHBIX.
CucremaTuecKkoe MOJ0KEHUE YEIOBEKA.

JBuxymiue cuibl (pakTopbl) aHTponoreHe3za. HacneacTBeHHass H3MEHUMBOCTh U €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTpalonuTeku, Yenosek ymensii, Yenosek
npsaMoxoamui, Yenosek HeanaepranbCKkui, UenoBek pasymHbld. HaxoIKM HMCKOIAEMBIX OCTaTKOB,
BpeMs CYIIECTBOBaHUS, 00JIaCTh pacpoCTpaHeHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue packl. OCHOBHBIC OOINBIINE pachkl: eBporeouaHas (eBpa3uiickas), HErpo-
aBCTpaJIOU THAS (’xBaTtopuasbHA), MOHTOJIOHTHAS (a3uarcko-aMepuKaHCKas). Yepthl
MPUCTIOCOOJICHHOCTH TPEACTABUTENECH YEIOBEUECKUX pac K YCIOBHSIM CyIIeCTBOBaHHs. EaMHCTBO



yenoBeueckux pac. Kputuka pacusma.

JleMoHCTpamuu:

[Toptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmue! u cxembl: «Bo3HukHoBeHue COTHEYHOM cUCTeMbI», «Pa3BUTHE OPraHMuecKOro MUpPay,
«PactutenbHas kieTka», «KuotHas kineTka», «[Ipokapuornueckas kietka», «CoBpeMeHHasi cCuCTEMa
OpraHM4YecKoro mMupay», «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHHUS UYeJIOBEeKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHUYECKUX HAXOAOK IPEIKOB COBPEMEHHOTO YEIIOBEKay,
«pesHneiimue moany», «pesuue moany», «llepbie cOBpeMeHHbIE JII0AN», «HenoBeuecKknue paco».

O6opynoBanne:  wmymsoku — «[IporcxokaeHue  4deigoBekay  (OFOCTBI  aBCTpAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIA), CJIENKU WM H300paKeHUs KaMEHHBIX OpyAHid
NEPBOOBITHOTO YeNOBeKa (KaMHHU-4ONIephl, pyOuia, ckpebia), TeOXpOHOJOrMuYecKass Tadiuia,
KoJuteKust «®@opMbl COXPAaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PaCTCHUII».

JlaGopaTopHble U IPAKTUYECKUE PAaOOTHI:

[Tpaktueckass pabora Ne 1. «M3ydueHue HCKOMAeMbIX OCTATKOB PACTEHUH M JKUBOTHBIX B
KOJUIEKLIASX».

OKCcKypcusi «OBOIIOLMS OpPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINM WU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3msl U OKpYy>Karolas cpeja.

OKojorusi Kak Hayka. 3ajjaud U paszeibl IKOJIOTMH. MeToJpl SKOJIOrMUECKUX HCCIEA0BaHUM.
DKOJOTHYEeCKOEe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/yIITHAS, MOYBEHHA,
BHYTPHUOpPraHU3MEHHasI.

Okonorudeckue (akropel. Krnaccudukamus 3KoIOTHYECKUX  (DAKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 2KOMOTHYeCKUX (PAKTOPOB HAa OPTaHU3MBI.

AOuoTtudeckue (akTOphl: CBET, TeMIleparypa, BiaxHocTb. Doronepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JIEHCTBUIO aOMOTHYECKHNX (haKTOpOB. bruonoruueckue puTMel.

buotnueckue daxtopel. Buabpl OMOTHYECKUX B3aWMOJEHCTBUNM: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuoz u ero Qopmel. Ilapasutuszm, koomepaius, MyTyalu3M, KOMMEHCaIN3M (KBapTHUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAINW3M, HEUTpalIu3M. 3HaueHWe OUOTHYECKUX B3aUMOJCHCTBUN IS
CYIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKH  momyisiuu. OCHOBHbIE — TOKa3aTeaud  MOMYJISIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIA€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpanus. J(MHaMHKa YUCIEHHOCTH
MOMYJISIIUK U €€ PETYIISAIHUA.

JemMoHncTpanuu:

[Toptpetsr: A. 'ym6onpaT, K.®. Pynse, O. ['ekkens.

Tabmuer u cxembl: kapta «lIpupomusie 30HBI 3emmm», «Cpeapl OOUTaHUS OPTAaHU3MOBY,
«Dotonepuoanzmy, «llomynsuun», «3aKOHOMEPHOCTH POCTAa UYMCIEHHOCTH MOMYNSLHMU UHPY30pUU-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI:

Jlaboparopuas pabora Ne 3. «Mopdomorudeckue OCOOEHHOCTH PACTEHH W3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHas pabota Ne 4. «BrnusiHUe CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 5. «IloAcU€T MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coob1iecTBa U 3KOJIOTMYECKUE CUCTEMBI.

Coo0miecTBO opranu3MoB — OuorieHo3. CTPYKTypbl OMOIIEHO3a: BHIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

DKoyiorudeckue cucrembl (d9kocucteMmbl). [loHsiTme 00 »dKocucreMe ©  OMOTEOIEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBbI, peayleHTbl. Kpyroopor
BEUIECTB U MOTOK SHEPruu B dKocHucTteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocucTeMbl. [IuiieBbie
renu u cetd. OCHOBHBIE MTOKA3aTeIN YKOCUCTEMBI: OMoMacca, MPOIYKIUs. DKOJIOTUISCKUE MTUPAMHUIBL:
NPOAYKIMK, YHCIECHHOCTH, Ouomacchl. CBoHCTBa 3KOCHCTEM: YCTOHYMBOCTH, CaMOpPEryJsaIus,
passurue. Cykueccusl.



[IpuponHblE HKOCHUCTEMBI. OKOCHCTEMBI O03€p M peK. OKOCUCTEMAa XBOWHOIO WJIHU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOcHCTEMBI. buonormueckoe
XO03IHCTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akrop ycroitumBocTH sKocucteM. CoxpaHeHHEe OHOJOTHYECKOTO
pa3HooOpa3us Ha 3eMiie.

VYuenue B.U. Bepnaackoro o 6mocdepe. I'panuipl, coctaB u crpykrypa Ouochepst. JXKusoe
BemecTBo M ero (yHkiuu. OcobeHHOCTH Ouocdephl Kak rio0aabHON SKOocHCTeMbl. J(MHaMmudeckoe
paBHOBecHE U 00paTHas CBsA3b B Onocdepe.

KpyroBopotsl Bemects M OHOr€OXMMHUYECKME LUKJIBl 3JIEMEHTOB (yrjiaepona, as3ora).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBo B Ouochepe 3eMiu. AHTPONOTCHHbIE M3MEHEHHs B Ouocdepe. ['modanbHbIe
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymecTBoBaHue npupoasl U 4yenoBedecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocheppl. OcCHOBa palMOHAIBHOIO YIPABJIEHUS HPHUPOJHBIMH pecypcamMu M HX
ucnosib3oBanue. JlocTrkeHust GMOJI0rUU U OXpaHa IPUPOIbI.

JemoHcTpanuu:

[Toptpetsr: A Jl. Tencnu, B.H. Cykaués, B.I1. Bepnanckuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buoneHo3: coctaB U CcTpyKTypa», «lIpupogHsie
cooOuiectBay, «llenn nutanus», «Kogoruueckas nupamuaay», «buocdepa u yenosek», «Ikocucrema
LIMPOKOJINCTBEHHOr0 Jieca», «JKOCUCTEMa XBOMHOro seca», «buoueHo3 Boxoéma», «ATpOLEHO3Y,
«[IpumepHbIEe aHTPONOIreHHbIE BO3JEHCTBHS Ha MNPHUPONY», «BakHeiline HMCTOYHHKH 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BO1», «[louBa — BaxkHeiimas cocrapistomas onocdepsn», «DakTopsl aerpaganium
nouB», «llapHukoBbil 3¢ dexT», «DaKTOpbl PaJUOAKTUBHOIO 3arpsizHeHUs Ouocdepsl», «OO0mas
cTpykTypa Ouocdepni», «PacnpocTpaHeHue xu3Hu B Ounochepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojenb-anIuIMKanus «TunudyHble OMOLEHO3bD», repOapuil «PacTuTenbHbIE
cooOmiecTBay, kKoulekuuu «buoreno3y», «Bpeautenu BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapry M KOJJIEKIMU PACTEHUN U )KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM Ipynnam
onHoro Buja, Kpacnas kuura Poccuiickoit denepannu, n300pakeHus: OXpaHsIeMbIX BHIOB pacTEHUH U
KUBOTHBIX.

[Tnanupyemble pe3yinbTaThl OCBOCHHUS MPOTrpaMMbl 1o Orosnoruu (6a30BbIi ypOBEHb) Ha YpOBHE
cpenHero o0Iero oopa3oBaHus.

Cormacho ®I'OC COO ycraHaBnuBarOTCsl TpeOOBaHMS K  pPe3ylbTaTaM  OCBOEHUS
OoOy4arolUMUCs TMPOrpaMM CpPETHEro o001ero oO0pa3oBaHMs: JHUYHOCTHBIM, METANpPEIMETHBIM H
MIPEMETHBIM.

B cTpykType JHMYHOCTHBIX pE3YyJbTaTOB OCBOEHHUS TNpeameTa «bHOOTHS) BBIIEIEHBI
CIIEAYIOIINE COCTABIISAIOIINE: OCO3HAHME OOYYalOMIMMUCS POCCHMCKON IpakJaHCKOW MJICHTUYHOCTU —
TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIPEAENEHUI0, HAJIMYue MOTHUBALUU K
0o0y4eHHI0 OHMOJIOTHH, IIeJICHANPABICHHOE PA3BUTHE BHYTPEHHHMX YOEKICHHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAJULUN pa3BUTHS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBAaTbCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MPUCYLUIUMHU CHCTEME OHOJIOTHUYECKOTr0 OO0pa30BaHMs, HaJMYHUE HKOJIOTHUYECKOTO
MIPABOCO3HAHUS, CIOCOOHOCTHU CTABUTh LI€JH U CTPOUTH JKU3HEHHBIE MJIaHBbI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS IpeameTa «broiaorusy» qocTuraroTcs B €AIMHCTBE yueOHO! U
BOCIIUTATENbHON ACATEIbHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHCKUMH COILIMOKYIbTYPHBIMH,
UCTOPUYECKMMH M J1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHM, NPHUHATHIMM B OOILNECTBE NpaBUIAMU HU
HOpMaMH TOBEJICHUS U CIIOCOOCTBYIOT IpOIlEcCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUSA U CaMOPa3BUTHS,
pasBUTH BHYTPEHHEH NO3MLMHU JIMYHOCTH, MATPUOTH3MA, YBAXKEHHMS K 3aKOHY U IIPaBONOPAIKY,
YeJIOBeKY TpyZla U CTaplieMy TIOKOJIEHHIO, B3aUMHOIO YBAXXKCHHs, OCEpEKHOTO OTHOLICHUS K
KyJbTYpHOMY Hacl€AuI0 W TpaaulysIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit ®enepanuu,
IIPUPOJIE U OKPYXKAIOLIEH Cpene.



JIM9HOCTHBIE PE3YNbTAaThl OCBOCHHUS Y4eOHOro mpeamera «buonorus» IOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOH LEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBa, PACIIMPEHHUE KUIHEHHOTO
OIbITAa M OIbITa JEATEIBHOCTU B IPOLIECCE PEAM3allMd OCHOBHBIX HAIPaBIEHUM BOCIUTATEIIbHOMN
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

c(OpPMUPOBAHHOCTh T'PAXKJAAHCKOW MO3UIUU O0YYaromIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHICKOro O0IECTBa;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAHHHM YYEOHBIX HPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBITOJHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPEAEATh COOCTBEHHYIO IMO3ULMIO MO0 OTHOLIECHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBaTh B CBOUX JACHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aUMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOCKICHUSIMH, KYIbTYPHBIMU [ICHHOCTSIMU M COI[HAIIBHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOTO BBIIOJHEHHUS  y4eOHBIX,
[T03HABATEJIbHBIX U UCCIIEI0BATEIbCKUX 33/1a4, YBAKUTEIbHOE OTHOLLIEHUE K MHEHHUIO ONIOHEHTOB IpU
00CYJIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUUCKON TpakJAaHCKOM HWACHTUYHOCTH, MAaTPHUOTHU3MA, YBAXKEHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHO, ropaocTtu 3a CBOM Kpail, cBor0 Ponuny,
CBOM SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOULIEHHE K MPHUPOJHOMY HACIEIUI0 U NMaMATHUKAM MPHUPOJbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKMX Y4YEHBIX B CTAaHOBJIEHME MU DPAa3BUTHE OHOJIOTHUH,
MOHMMAaHHUE 3HAUY€HHUs OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KM3HH YEJIOBEKa U COBPEMEHHOTO
o0I11eCcTBa;

uzelHas yoexa1E€HHOCTh, TOTOBHOCTh K CIyXeHHI0 OTeuecTBy M €ro 3aliuTe, OTBETCTBEHHOCTh
3a ero cyan0y;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSIM, CO3JAAHMIO CEMBU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaaUIIUsIMU HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPUYECKOUN JTMYHOCTH;

5) ¢u3nuecKoro BOCIHUTAHUS:

MOHUMAaHWE W peanu3anus 370pOBOTO W 0e30macHoOro obOpasza JXKM3HU (30pOBOE IHUTAHUE,
COONTIOZICHHE TUTHEHUYECKUX TMPaBWJI M HOPM, COATaHCUPOBAHHBIM PEXHUM 3aHATHH M OTABIXA,
perynspHas ¢uznyecKkas aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE LIEHHOCTU MPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOIO O€30MacHOrO MOBEACHUS B
CUTYALUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;



OCO3HAHHME TMOCTEICTBUM M HENpPUSATHE BPEIHBIX MPHUBBIYEK (YMOTpPeOJICHUsT alIKOTOoJI,
HapKOTHKOB, KypEHHUS);

6) TpyJI0BOTO BOCITHUTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTh K AKTHUBHOHM JIEATENBHOCTH TEXHOJOTHYECKOM W COIHMAIbHON HAINpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSATENBHO BBIIOIHSTH TAKYIO AESATEIbHOCTD;

UHTEpEC K pas3auuHbIM cdepaM npodecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOP OyaylIel npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUN BCEH KHU3HH;

7) 9KOJIOTHYECKOTO BOCITUTAHHS:

HKOJIOTHYECKH 11eTIECO00Pa3HOE OTHOLICHUE K MPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyILleCTBOBaHMSI;

NOBBIIIEHHE YPOBHS OKOJOTMYECKOW KYIBTYpBl: MNPHOOpPETEHHE OmbiTa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpeibl;

OCO3HAHHE TTI00ABHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IyTel UX PeLICHHUs;

CHOCOOHOCTh HUCHOJIB30BATh MPUOOpETaeMble IPU M3YyYEHUU OMOJIOTHM 3HAHUS U YMEHHUS MpHU
pemeHnn Mpo0JieM, CBS3aHHBIX C PAlUMOHAIBHBIM IPHPOJOIOIB30BAaHHEM (COOIOJICHUE MPaBUII
NOBEJCHUsI B IPUPOJE, HANPABICHHBIX Ha COXPAaHCHHE PaBHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
IKocUCTEeM, Orochepsl);

aKTUBHOE HENpUATUE NEHCTBUN, MPUHOCSIIIUX BPE] OKPY)KAIOLIEH MPUPOJHON cpene, yMEeHue
MPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTMYECKHE IOCIEACTBUS TPEANPUHIMAEMBIX JCHCTBHHA W
IIpeJOTBpalIaTh UX;

HAJIMYME PAa3BUTOTO HKOJOTHYECKOTO  MBIINUICHHUS, HSKOJOTUYECKOH KyJIbTYpHI, OIBITA
JeSTeIbHOCTH SKOJIOTUYECKO HaIlpaBIE€HHOCTH, YMEHUSI PYKOBOACTBOBAThCSI UMU B MO3HABATENBHOI,
KOMMYHHUKAaTHBHON W COIIMAJIBHON MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH IESITEIHHOCTH
HKOJIOTUYECKOI HalpaBIeHHOCTH;

8) LIEeHHOCTH HAyYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKH ¥ OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJITYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHME SI3BIKOBOM M UYHUTATENBCKOH KYJIBTYphl KaK CpEICTBA B3aMMOICHUCTBUS
MEX]Y JIIOJIbMU M [TO3HAHUS MHPA;

NOHMMaHUEe crenupuku OHOJIOTMHM KaKk HayKH, Oco3HaHue e€ poiu B (OpMHpPOBAHUU
palMOHATBFHOIO HAYYHOI'O MBILIUIEHUS, CO3[JaHUN LEJIOCTHOTO MpeACTaBIeHUsI 00 OKpYXKaroleM MHUpe
KaKk O EIWHCTBE MPUPOMABI, YeJIOBEKa M OOIIECTBA, B IMO3HAHWW TNPHPOTHBIX 3aKOHOMEPHOCTEH W
peleHny mpoodIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH /TSI COBPEMEHHOW ITMBHIIM3AIMN: 00ECIIEYeHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHUSA IEPCIEKTUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHBIe TPOOIIEMBI Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTEH BBIXOJIA U3 TII00ATBHBIX YKOJIOTHIECKUX
npobiemM M oOecrneyeHHs Mepexofa K YCTOMUMBOMY pa3BUTHUIO, PAIMOHAIBHOMY HCHOJIb30BAHUIO
MIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHMOJOTMYECKMX 3HAHMH B IENAX MOBBIMLIEHHUS OOIIen
KYJIBTYpBI, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH KaK COCTAaBHOW YacTH (PYHKIIMOHAIHHON TPaAaMOTHOCTH
oOyyaromuxcs, GopMUPYEMO TPHU N3yUYEeHUH OMOJIOTHH;

NOHMMaHWE CYIIHOCTH METOAOB TIO3HAHWS, WCIOJb3YeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIB30BATh MOJyYaeMble 3HAHUS JJIS aHaiu3a U OOBSICHEHUS SIBICHUI OKPYXKAIOLIETO
MHUpa U MPOUCXOIANIMX B HEM M3MEHEHUH, yMEHHE JielaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS Ha OCHOBE
HAyYHBIX ()aKTOB U UMEIOIINXCA JAHHBIX C LENbIO MOMYyYeHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIB30BaTh OMOJIOIMUYECKHE 3HAHUS M peIleHus MpodiieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTM HAy4YHOM [JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JEATENbHOCTh MHANBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BAHHIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

B mpomecce nocTHKEHMS THYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS OOYYAIOIIMMHUCS MPOTPAMMEI TIO
OMOJOTMM Ha YPOBHE CpeaHero ooOmero oOpa3oBaHHs y OOYYarOIIMXCS COBEPILEHCTBYETCA
SMOIMOHAIBHBIA HHTEIUIEKT, MPEATOJIAT Ao C(OPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh TMOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOH SMOIMOHATBLHOM C(hephl, OBITh YBEPCHHBIM B ce0e;

CaMOpETYJIMPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBElIEHWE, CIMOCOOHOCTh aNalTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHUSM U TPOSBIISTH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTHXKEHUIO LIEJU U YCIEXY, ONTUMU3M,
MHULIMATUBHOCTh, YMEHUE JAEHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOIMIEH CHOCOOHOCTh TOHHUMATh ASMOIMOHAIIBHOE COCTOSIHUE JAPYTHX,
YUYUTBIBATh €r0 MPH OCYIIECTBICHUH KOMMYHHKAIIH, CIIOCOOHOCTh K COUYBCTBHIO U COINIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAUBATh OTHOILIEHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHIL.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS y4eOHOro mpenMera «bHOJIOTHS» BKIIOYAIOT:
3HaUUMble  JJIA (dhopMupoBaHUs MHPOBO33PEHUS oOyuaromxcs MEXIUCIUILIMHAPHbBIE
(MexXnpeaMeTHbie) OOIIeHAYyYHbIE TOHSITHS, OTPa)Xalol[ue IEJOCTHOCTh HAYyYHOW KapTHHBI MUpa U
crenu(uKy METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTUs, SBIICHUE,
MPOIIECC, CHCTEeMa, Hay4yHbld (AKT, NPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue, HAOMI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX), YHUBEPCAIIbHbIE yueOHbIE JeHCTBUS
(mo3HaBaTenbHbIC, KOMMYHUKATHBHBIC,  PETYJISATHBHBIC), oOecredunBaronmme  (HopMHpOBaAHUE
(GYHKIIMOHATBHOW TPAaMOTHOCTH U COIMAIbHOM  KOMMIETEHIIMM OOYy4YalolIuXcs, CIOCOOHOCTH
00yJaronuXxcsi HUCIMOJIb30BaTh OCBOCHHBIE MEXKIUCIHMIUIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHUS U
YHHUBEpCaIbHbIC yU4eOHbIE IEHCTBUS B TO3HABATEILHOMN U COIIMABHOM MPaKTUKE.

MeranpeameTHbie pe3yabTaThl OCBOCHHS TPOTPaMMBbI CPETHEr0 00IIero 00pa3oBaHUs JOJKHBI
OTpa)aTh:

OBnasieHne yHUBEPCAIbHBIMUA YI€OHBIMU MTO3HABATEILHBIMU JIEHCTBUSIMU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W  aKTyallM3UpOBaTh MpoOJeMy, paccMarpuBath €€
BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOEHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaln3a, CHUHTE3a,
CpaBHEHUS, Kiaccu(UKauu, 0000IIeHN), PACKPBIBATh CMBICT OMOIOTUYECKUX MOHATUH (BBIIEIATH UX
XapaKkTepHBIC MPU3HAKHU, YCTAHABIIUBATH CBSI3H C IPYTUMU TTOHSATHSIMH ),

ONpeNeNATh LENH AeSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTD
pe3yIbTaThI EATETLHOCTH C TTOCTABIICHHBIMU EJISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS TSl OObSICHEeHUs (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKIEHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 1O AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pPACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BBIBOIBI H
3aKITIOYEHUS,

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEICTBA JUIsl TMPEJICTABIEHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIIIEHWHA B H3y4yaeMbIX OHMOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHIEHUS MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIUXCS MaTepPHAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B I€ATEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LEISAM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

KOOPJAMHHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBHUSIX pEAIbHOrO, BUPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIeM;

2) 0a30BBIC MCCIICI0BATEIBCKUE ICHCTBHUS:



BJIAJCTh HAaBbIKAMH Y4eOHO-MCCIIEOBATEIIbCKOM M TPOEKTHOW JEsATEeIbHOCTH, HaBBIKAMU
paspelieHus npodiaem, o01agaTh CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METOZIOB
pelIeHHsI MPAKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;

UCMOJIb30BaTh pa3jIMYHbIE BUABI JESITEIbHOCTH IO IOJIyYEHUIO HOBOI'O 3HAHMS, €ro
MHTEPIpETaINH, TPeoOpPa30BaHUI0 U IPUMEHEHHUIO B YUEOHBIX CHTYalUsAX, B TOM YHCJIE IPU CO3TaHUN
y4eOHBIX U COLIMATIbHBIX IIPOEKTOB;

¢dopMHpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEW, KIIIOYEBBIMHU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON JCSITEILHOCTH U
AKU3HEHHBIX CUTYyalLUsX;

BBISBIISITH IPUUMHHO-CIICJICTBEHHBIE CBA3H U aKTYyaJIM3UPOBATh 3a/lauy, BBIIBUTATh TUIIOTE3Y €&
peleHysl, HaXOIUTh apryMEHThl Ul J0Ka3aTeslbCTBA CBOMX YTBEPXKACHUHM, 3aJaBaTh HapaMeTpbl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATh MOJIyYEHHBIE B XOJ€ PEIIEHHs 3a/1a4M pe3yJbTaTbl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA IMOMCK TIEPeHOCa CPEACTB U CIOCOOOB JCWCTBUS B
poeCCUOHATILHYIO CPEeAY;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTHHAIBHBIC MTOIX0/Ibl M PEIICHUsI, CTABUTH IPOOIEMBI 1
3aJjauu, JOMYCKAIOIUe aJIbTepPHATUBHBIE PELICHNUS;

YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX y4EOHBIX IPEAMETOB.

3) pabota ¢ undopmarmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(pOpMaIUK (TEKCTE yueOHOro mocoousl, Hay4HO-
HOMYJISIPHOI JTUTEeparype, OMOIOTHYECKUX CIOBApsX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3upoBaTh WHGOPMAIMIO PA3IMYHBIX BHIOB M (OPM TIPEACTABICHUS, KPUTUIESCKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampockl W NPUMEHSTHh pa3IUYHbIe METOAbl IpU IOHCKE U O0TOope
Ouosiornyeckoil nuHpopMau, HeOOXOIMMOH /ISl BBHITTOJHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTb  OMBIT  HUCIOJNB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHA,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAaNIbHYIO (OPMY MPECTABIEHUS OMOJOTHYECKON NH(pOpMalun
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIIONIb30BAaTh HAyYHBIH S3BIK B KayecTBe CpeJICTBAa Mpu pabore ¢ OHOIOrHYecKoit
uHpopManre: IPUMEHITh XUMUYECKHe, (PU3NYECKHe U MaTeMaTHUYECKUE 3HAKU U CUMBOJIBI, (JOPMYIIBI,
ab0peBHaTypy, HOMEHKJIATYpPY, UCIOIb30BaTh U NMPeoOpa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHUE CPEACTBA
HarJsIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABaHMS U 3alIUThl HH(OpMAaLKUU, HHHOPMALMOHHONW 6€30IacHOCTH
JIMYHOCTH.

OgajieHre yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JICHCTBHSIMH:

1) oOmenwue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre WIIU
JMCKYCCHM TI0 CYIIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 33a/aBaTh BOINPOCHI, BHICKA3bIBATH CYXKACHUS
OTHOCHTEJILHO BBINMOJIHEHUS MpesiaraeMoi 3a/1auk, YIYUThIBaTh HHTEPECH U COrTIACOBAHHOCTh MO3UIUI
JPYTUX YYaCTHUKOB JMAJIOTA WK IUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLUAIBHBIX 3HAKOB,
NPENOChIJIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTYallMid, yMEThb CMST4aThb KOH(MJIMKTHI U BECTH
HIEPErOBOPBHI;

BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOIEHHS M B3aUMOCHCTBUS, TOHUMATh HAMEPEHHsI IPYTUX
JIOAEH, IPOSIBIIATh YBaKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopMynrpoBath
CBOU BO3PAXKCHUS;



Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHasl AEATENbHOCTb:

NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboTHl NpHU
peleHny OnoJornuecKoi npoOieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS I'PYIIOBBIX (OpPM
B3aMMOJICHCTBHS IIPH PELICHUN y4eOHOU 3a71au;

BbIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JAEHCTBHM ¢ y4yéTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KayKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATD LIEJIU COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATD IEHCTBUSA 110
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH ACHCTBUMU, PACHPENCIATh POIM C YYETOM MHEHHMM YYaCTHHKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKJOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLIEHMWBATh MAEH C IO3ULUUA HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IOBEIACHUE B PA3JIMYHBIX CUTyaLUsX, HPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanus:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JIUIsl BBIABICHHUS MPOOJIEM M UX PEIICHHs B KU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI LEJIEBbIE M CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUSX M IIOCTYIKax IIO OTHOLIEHUIO K JKUBOM IIPUPOJE, CBOEMY 3J0POBBI0 U 3JI0POBBIO
OKPYKAIOINX;

CaMOCTOSITENIFHO OCYILECTBIIAThH MTO3HABATEIbHYIO JI€STEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH
1 GopMyIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENbHOCTH U )KU3HEHHBIX CUTYALIMSX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH PELIeHHs MpoOJieMbl C YYETOM MMEIOUIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyAHMLMU B pa3HbIX 001aCTAX
3HAHUMU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHB;

2) CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABbIKAMHU IO3HABATENbHOM pedieKCuU KaK OCO3HAHMs COBEpIIAEMBIX JACUCTBUN U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJIB30BaTh NMPUEMBI pedrueKcuu s
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PELIECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npunsTHA ce0s U IPYTUX

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C MO3ULMU APYrOro YeIOBEKa.

[IpeameTHbie pe3ynbrarhl ocBoeHHs mpopammbl COO mo Owuonoruu Ha 06a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue it yaeOHoro npeamera «bronorusy HayyHble 3HAHHS, YMEHUS U CIIOCOOBI
JIEUCTBUI 10 OCBOEHHUIO, MHTEpPIpEeTalud M NpeoOpa3oBaHUIO 3HAHWH, BHUIBI JESATEIBHOCTH IO
MOJIyYEHHUIO HOBOTO 3HAHUS W NPUMEHEHHIO 3HAHUH B PA3IMYHBIX yYEOHBIX CUTYallMsiX, a TaKKe B
peanbHBIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mpeaMeTHble pe3ysbTaThl
MPEJCTAaBICHHBI 110 ToJ1aM 00y4eHUsI.



[IpenmerHble pe3ynabTaThl OcBOeHHs ydeOHoro mpeamera «buomorus» B 10 KiIBcce MOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECT€ M pPOJM OWOJOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MUPa U HAY4YHOTO
MHUPOBO33PEHHUS, O BKJIAJE€ POCCHHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATIBLHOU IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE DPACKPBIBATh COJIEpKAHHE OHOJOTMYECKUX TEPMHUHOB M TIOHSTHHA: JKU3HB, KIETKa,
opraHusM, Mera0oyiu3M (OOMEH BEIISCTB M MPEBpAIICHUE SHEPIrHH), TOMEOCTa3 (CaMOperyJIsius),
YpOBHEBask OpraHMU3alUs KUBBIX CHUCTEM, CAMOBOCIPOU3BEICHHE (PEHMpPOAYKIHS), HACIEACTBEHHOCTD,
M3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHUE W3JlaraTh OHOJOTMYECKHE TEOpHH (KJIETOYHas, XPOMOCOMHAs, MYTAallMOHHAs,
LIEHTpaJbHasl JJOrTMa MOJICKYJISIpHON Ouosiorun), 3akoHbl (I'. Menngens, T. Moprana, H./. BaBunosa) u
yueHHs (0 IEHTpax MHOTooOpa3us W NPOMCXOXKACHHUS KyIbTypHbIX pactenuit H.W. BaBuioa),
OTIPEEISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO TO3HAHUS B OMOJIOTHHU: HAONIOJICHUE M ONMCAHUE KUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHMI, OpraHH3alUs M TMPOBEACHHE OHOJOTHYECKOrO OSKCIIEPUMEHTA,
BBIJIBKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIy HCCIICAYEMBIMH BEIIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSTHUN, TEOPUM M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbl HA OCHOBaHHUHU MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYUIECTBEHHbIE IPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
MpeBpalleHUs] SHEPrud B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO W DHEpPreTuyeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHs, PAa3MHOXKCHHS, WHIAMBHIYATbHOTO DPa3BUTHUSA
opraHusMa (OHTOT€He3);

YMEHHE TPHUMEHATH IIONIydeHHBIE 3HAHUS NSl OOBSCHEHHS OWOJOTHUECKUX MPOIECCOB H
SBJICHUM, U TPUHATUS TPAKTUYECKUX PEIICHU B MOBCEAHEBHOM JKM3HU C II€NbI0 00ECHeueHHs
0€30MacCHOCTH CBOETO 3/I0POBbSl M 3/I0POBbSl OKPYKAIOLIUX JIOAEH, COONIIOEHNS HOPM I'PaMOTHOIO
MOBEJICHUSI B OKpYKaloUled MNpUPOAHOW cpele, IOHMMaHME HEOOXOAMMOCTH HCIOJIb30BAHUS
TOCTIKEHUH COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH IS PAallMOHAIBHOTO MTPHPOIOTIOIE30BAHMS,

yYMEHHUE pelaTh JIeMEHTapHble TeHEeTHYEeCKHE 3a/1a4l Ha MOHO- U AUTHOPHUIHOE CKpEIIMBaHUE,
CLIETVIEHHOE HAaCJeI0BaHUE, COCTAaBJISTh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHMS IJs NpeICcKa3aHUs
HaclleI0BaHMsl IPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBINOJIHATH JIaOOpaTOpPHBIE U MpaKTUYecKue padoThl, cOOMI0AATh NpaBuia Ipu padbore ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAaHUEM;

YMEHHE KPHUTHYECKH OICHWBAaTh W HWHTEPIPETHPOBATH WHPOPMANUIO OHOIOTHYECKOTO
COZIep KaHusl, BKITIOYAIOIIYIO TICEBIOHAYUHbIE 3HAHUS M3 PA3IMYHBIX UCTOYHHMKOB (CpEeACTBAa MacCOBOU
nHpOpMAINY, HAYYHO-TIOMYJSIPHBIE MaTepUaIbl), STHYECKHAE aCIeKThl COBPEMEHHBIX HCCIIECOBAHUIN B
OuoJIOTuH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000111ast OMOIOTHIECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIOJIb30BATh MOHATHIHBIN anmnapar OMOJI0Truu.

[IpeameTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» B 11 kjmacce MODKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWKW O MECT€ M pPOJH OWOJIOTHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPa M HAyYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCUHCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATIBLHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a]a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M TOHSTUN: BUJ, MOMYJSALHUSA,
reHO(OH/], PBOJIONMS, IBWXKYIIHE CHUIbl ((PaKTOphI) 3BONIONMH, MPHCIOCOOICHHOCTh OPIaHU3MOB,
BUJI000pa30BaHue, 3KOJoruueckue (akTopbl, SKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEIyLECHTHI,
[[EeNU MUTAHUS, YKOJIOTUYECKasl TUpaMua, OMOTeoIeHos3, ouochepa;

yYMEHHE M3Jlaratb OMOJOru4ecKkre Teopuu (dBomtonuonHas Teopust Y. JlapBuHa, cHHTeTHYECKAs
TEOpHs BOJIIOINHU), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiiieBoro cxojacrtsa K.M. bapa, uepenoBanus



TJIaBHBIX HarpaBieHudd u myrteit aBomonuu A.H. CeBeprioBa, yuenus o 6uochepe B.U. Bepuaackoro),
OTIpEEISATh TPAHUIIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJIAMH HAyYHOT'O MO3HAHMS B OMOJIOTHH: HAOIIOJCHUE U ONMCAHHUE KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHMI, OpraHu3alusl U NpPOBEICHHE OHOJOTUYECKOTO 3SKCIEPHUMEHTA,
BBIJIBUKCHUE TUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEX]y HCCIICAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHUE J€JaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE NPHU3HAKA CTPOCHHSI OHMOJOTMYECKHX OOBEKTOB: BHUIOB,
MOMYJISUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLIEHO30B U 3KOCHCTEM, OCOOCHHOCTHU
MPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHI000pazoBaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBHS JKOJIOTMYECKMX (DAaKTOpPOB Ha OpraHM3MBbI, IEepeHoca
BEUIECTB M IOTOKAa JHEPrHH B IKOCHCTEMAaxX, AHTPOIOT€HHBIX W3MEHEHUH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Onocdepe;

YMEHHE MPUMEHITHh IOJYYCHHbIE 3HaHHsS ISl OOBSICHEHHS OHOJOTMYECKHX IMPOLIECCOB H
SBIICHHUA, U1 TIPUHATHS TPAKTUYECKUX PEIICHU B TOBCEAHEBHOW JKM3HU C IIENBI0 OOECTICUeHHS
0€30MacCHOCTH CBOETO 3/I0POBbS M 3/I0POBbS OKPYKAIOLIUX JIOACH, COONIONEHUS HOPM TIPaMOTHOIO
MOBEJCHUSI B OKPYKAaIOUIeH TPUPOAHOW cpene, NOHMMAHHE HEOOXOJUMOCTH HCIIOJIb30BAHUS
JOCTUKEHHUHM COBPEMEHHOM OUOJIOrUH JUIS PAIllHOHATBHOTO TPUPOIONOIL30BAHUS;

YMEHHUE pelIaTh 3JEMEHTapHbIe OMOJIOTUYECKHE 3a7au, COCTABIISITh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPIHH B SKOCUCTeMaXx (LIeTH MUTaHHUs);

YMEHUE BBINOJIHATH J1a00PaTOPHBIEC U MPAKTHYECKHE pabOTHI, COOTIOIATh TPaBUIIa MPH padboTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OICHWBATh M HWHTEPHPETHPOBATH WHGPOPMANUIO OHOIOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM
nH(pOpMallMK, Hay4YHO-TIONMYJSpHbIE MaTepuaibl), paccMaTpUBaTh TIJIOOAJIBHBIE HKOJIOTUYECKUE
po06JIEeMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yYMEHHUE C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIIEeHNs, 0000111ast OMOIOTHYECKYIO
nH(OpPMAIIHIO U3 HECKOJIBKUX UCTOUHHUKOB, TPAMOTHO HCIOIb30BaTh MOHATUHHBIN anmapaT OMOIOTHH.

B ¢enepanbHBIX M pEerHOHANBHBIX IMPOIEAYpaX OIEHKH KadecTBa OOpa3OBaHHS HCIOIb3YeTCs
nepeueHb (KoauduKaTop) pacrpeneieHHbIX MO KiaccaM MpOBEpSEMBIX TpeOOBaHMI K pe3yabTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHOM MpPOrpaMMbl CpelIHEro oOIero oOpa3oBaHMsI U AJIEMEHTOB
cojiep>KaHus 10 OUOJIOTUH.

Tabmuna 16
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU porpammsl (10 kmacc)
K [TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeNbHOM
onl MPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS
poBep
SIEMOTO
pe3yibT
ara
1 CdhopMHUpPOBAaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUPA U
HAay4YHOTO MHUPOBO33PEHHUS; O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B
pa3BuTHE OMONOrUM; (YHKIMOHAJIBHOM I'PAaMOTHOCTH YEJIOBEKA JJIsl PEUICHUS >KU3HEHHBIX
3a1a4

2 YMeHue packpblBaTh cCOJepKaHUEe OHOJOTHYECKHMX TEPMUHOB W TOHSTHIl: KU3Hb,




KJIETKa, OpraHu3M; MeTaboiau3M (OOMEH BELIECTB M MpPEeBpalICHHE SHEPTUHU), TOMEOoCTas3
(camoperymsnusi), ypOBHEBasi OpraHu3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIICHUE
(penpoayKIysi), HaCJIeCTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHE

3 VYMeHue nznaraTb OMOJIOrHYECKHUe TEOPUH (KJIETOYHAs, XpPOMOCOMHasi, MyTallMOHHas),
3akoHsbl (I'. Mengens, T. Moprana, H.J1. BaBuinoBa) u yuenus (o meHTpax MHOrooOpasus u
IIPOUCXOXKACHUS KyIbTypHbIX pacteHuid H.M. BaBuioBa), onpenensaTb TIpaHUIbl UX
IIPUMEHUMOCTH K JKMBBIM CHCTEMaM

4 YMeHue BialeTh METOJaMU HAy4YHOTO TO3HAHWS B Owuonoruu (HaOIOIEHUE U
ONMCAaHHWE JKUBBIX CHCTEM, TMPOLECCOB M SIBJICHWW; OpraHu3alus ¥ IPOBEIACHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIABHKCHHE THUIIOTE3BI; BBISIBICHUE 3aBHCUMOCTH MEXKITY
UCCIICYeMbIMH  BEIIMYMHAMH, OOBSCHCHHE ITOJYYCHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX
HAyYHBIX TIOHATUW, TCOPHA U 3aKOHOB; YMEHHUE JICJIaTh BBIBOJBI HA OCHOBAHUH ITOTYYCHHBIX
PE3yNIbTaTOB)

5 YMeHue BBIICNATH CYMIECTBEHHBIC TPU3HAKU BHPYCOB, KJICTOK IPOKAPUOT U
9YKapHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEHIECTB W MPEBpAICHUS JHEPTHH B KIETKE, (OTOCHHTE3a, TUIACTHYECCKOTO H
JHEPreTUIEeCKOro 0oOMeHa, XeMOCHHTE3a, MUTO3a, MEH03a, OIUIOJIOTBOPCHHUS, PA3MHOXKCHHUS,
WHJIMBUIYAJIbHOTO PAa3BUTHUS OpraHnu3Ma (OHTOTEHE3)

6 VYmMmenne IMPUMCHSATDH INOJIYUYCHHBIC 3HAHUA I O6”I)$[CH€HI/I$I OHMOIOrMYECKUX IMpoLeccCoB
U SBIIGHUH, UIA TPUHATUS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM XH3HU B IENAX
obecrieueHrs 0€30MaCHOCTH CBOETO 3/I0POBBS U 3I0POBBSI OKPYKAIOIIMX JIFOJIEH, COOI0IEHUS
HOpPM TPaMOTHOTO TIOBEJEHUS B OKpYXKawlled MNPUPOJHONW cpele; TMOHUMaHue
HEO0OXOMMOCTH MCTIOIBb30BAHUS JOCTHXKEHUN COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTUIN ISt
paIMOHaIBFHOTO MPUPOAONOIB30BAHUS

7 YMeHnue pemaTtb J3JICMCHTAPHBIC TCHCTUYCCKUC 3aJadv Ha MOHO- H Z[I/II"I/I6pI/II[HOG
CKpCUIMBAaHHC, CHCIIJICHHOC HaCJICJOBAaHUC, COCTaBJIATH CXEMBI MOHOFI/I6pI/I}1HOFO
CKpCHInuBaHUuAd U1 IPCACKa3zaHud HACIICAOBAHUA TPU3HAKOB Y OPraHU3MOB

8 YMeHue BBIIONHATH JTa0OpaTOpHbIE M MpPaKTHUYECKHe padoThl, COOMIOAATh MpaBHiia
pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM

9 YMeHue KpuTH4ECKH OLIEHWBATh U MHTEPIPETUPOBATh HH(POPMALINIO OHOIOTHYECKOTO
COJIEp/KaHus, BKIIIOYAIOLIYIO IICEBIAOHAyYHbIE 3HAHUSA W3 pa3iIM4HbIX MCTOYHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuaibl); ATHUYECKHUE acCHeKThl COBPEMEHHBIX HCCIIEIOBAHUN B
O6uosIoruu, MeAULIMHE, OMOTEXHOJIOTHU

1 YMenue co3gaBaTh COOCTBEHHBIE NUCHMEHHBIE U YCTHBIE cooOmIeHus, 0000mas
0 OMOJIOTHYECKYI0 HH(OPMAIMI0 W3 HECKOJBKHX HMCTOYHUKOB, T'PAMOTHO WCIIOIH30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

Tabmura 16.1

[Tposepsiembie ameMeHThI coaepkanus (10 kmacc)
bubaunorexa I{OK: https://m.edsoo.ru/7f417af8

Kon [IpoBepsieMblil AIEMEHT COEPHKAHUS bubnmoreka [JOK

1 Bbuomorus kak Hayka https://m.edsoo.ru/7



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

f417af8

1.1 Buomoruss - Hayka o JXKuBOW mpupozae. Ponp Owonoruu B https://m.edsoo.ru/7
(GbopMHpOBaHUN COBPEMEHHOW HaydHOW KapTuhbl Mmupa. Cucrema |f417af8
OMOJIOTUYECKUX HAYK
1.2 Mertoapl  MO3HAHWS  KMBOW  HIpUpoAbl  (HaOJrOmEHHE, https://m.edsoo.ru/7
HKCHEPUMEHT, OIMCaHuE, U3MepeHue, kinaccudukanus, | f417af8
MO/JICIMPOBAaHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX )
2 JKuBbIe CUCTEMBI M MX OpPraHU3aIHsI https://m.edsoo.ru/7
f417af8
2.1 XKusbie cuctembl (OMOCHCTEMBI) Kak MPEAMET H3YYCHUS https://m.edsoo.ru/7
ouosornu. CBOHCTBA OMOCUCTEM M UX pazHOOOpas3ue f417af8
2.2 YpoBHH OpraHHu3aluH ouocucrem: MOJICKYJISIPHO- https://m.edsoo.ru/7
TCHETHUYCCKUH, KICTOYHBIH, OpPraHU3MEHHBIH, MONyJsIHoHHO- |f417af8
BUJIOBO#, 9KOCUCTEMHBIH, OMOCHepHBIN
3 XUMHUYECKUH COCTaB U CTPOCHUE KIICTKH https://m.edsoo.ru/7
f417af8
3.1 XUMHUYECKUH COCTaB KIJICTKH. XHUMHUYECKHUE DIIEMCHTBHI: https://m.edsoo.ru/7
MaKpOAJIEMEHTBI, MUKPO3JIEMEHThI. Bojia 1 MuHepasbHbie BernecTna. |f417af8
@OyHKIMK BOJBI U MUHEPAILHBIX BEIIECTB B KieTKe. [lomepxkanue
OCMOTHYECKOr0 OasaHca
3.2 benku. CoctaB W cTpoeHHE O€NKOB. AMHUHOKHCIOTHI - https://m.edsoo.ru/7
MOHOMepBI OenkoB. HezamMeHHMMbIE W 3aMEHUMBbIC aMUHOKUCIOTHI. |f417af8
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI OCIKOBON MOJIEKYIIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa).
XuMHuuecKkue cBoicTBa OeKkoB. bruonorndyeckne GyHKIMN OETKOB.
depmeHTHl - OHWoNornyeckue Kartanmusatopbl. CTpoeHue
(depMeHTa: aKTUBHBI LEHTp, cyOcCTpaTHas CHeuu(pUUHOCTD.
Kodepmentsl. Butamunbl. OTiauuust GepMEHTOB OT HEOPTaHUYECKHUX
KaTaJn3aToOpOB
3.3 VYrneBogasl:  MoHOcaxapuabl  (TUIOKO3a,  pubo3a U https://m.edsoo.ru/7
ne30kcupr0o03a), nucaxapusl (caxaposa, J1akTo3a) U nojucaxapuisl | f417af8
(kpaxmaJi, TJIMKOTEH, IIeJUTI0I03a). buomornueckne (QyHKIIUU
YTJIEBO/IOB.
Jlunuael:  TPUTIUIEPUABI,  CTEpouabl,  (HOCHOTHUITHIBL.
I'uapodunsHo-rUapOdOOHBIE CBOMCTBA. bHonornueckue ¢GyHKIUN
nunuaoB. CpaBHEHWE  YIJIEBOJIOB, OETKOB U JIMIIHAIOB  Kak
HUCTOYHHUKOB DHEPTUHU
34 Hyxneunoseie xucnotel: JIHK wu PHK. Hykneotuasr - https://m.edsoo.ru/7
MOHOMEPBI HYKJIEHHOBBIX KuciaoT. Ctpoenme um ¢yukuuu JIHK. |f417af8
Crpoenue u pynkuun PHK. AT®: ctpoenue u pyHkumun
3.5 [{utonorus - Hayka o kjerke. Kierounas Teopus. MeTobl https://m.edsoo.ru/7

HU3YUCHUS KIICTOK

f417af8
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3.6 Knerka kak menoctHas >xuBas cuctema. OOIMe MpH3HAKH https://m.edsoo.ru/7
KJICTOK: 3aMKHyTas HapyxHas MemOpana, monekynbl JIHK kak |f417af8
TCHETHUYECKUH armapar, CHCTeMa CHHTe3a Oerka
3.7 Tumbl KIETOK: DSyKapHOTHYECKas M IPOKAPHOTHYCCKAsL. https://m.edsoo.ru/7
OCOOCHHOCTH CTpPOCHHsI TpOKapuoTHdeckoi kietku. Kierounas |f417af8
creHka Oakrtepuii. CTpoeHHE dyKapHOTHYECKOW KIETKH. OCHOBHBIC
OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH
3.8 [ToBepXHOCTHBIC CTPYKTYpBI KJIETOK - KJIETOYHAs CTCHKA, https://m.edsoo.ru/7
[IIMKOKANIMKC, uX (¢QyHknumu. Iliasmartndeckas wmemOpana, ce |f417af8
coiictBa ¥  ¢QyHkuuu. lurommasma W ee  OpraHOWIBL.
OnHOMEMOpaHHBIC OPTaHOMIBI KIETKU: HJOIUIa3MAaTHYeCKas CEeTh
(BIIC), anmapart ['onbmxu, mu30coMbl. [lomyaBTOHOMHBIE OpTraHOUIBI
KJICTKH: MUTOXOHJIPHH, TUIACTH B [IpOMCX0KIeHHEe MUTOXOHIPUI 1
wiactud. Buabl toiactun. HememOpaHHBIE OpraHOWIBI  KIICTKH:
pUOOCOMBI, KJICTOYHBIH IIEHTP, PECHUYKH, JKI'YTHKH. DyHKIHUU
OpraHOMJIOB KJIETKU. BrirtoueHust
3.9 SAnpo - perymsTopHbiid TeHTp kieTku. CTpoeHue sjpa: https://m.edsoo.ru/7
saepHas  000JOYKa,  KapuoIUia3ma,  XpOMaTuH,  sapsimko. |f417af8
XpOMOCOMBI
3.10 TpaHCOpPT BeIIecTB B KJIETKE https://m.edsoo.ru/7
f417af8
4 KuznenesarenbHOCTh KICTKH https://m.edsoo.ru/7
f417af8
4.1 OOMeH  BelecTB, HIM  MeTadOIM3M.  ACCHMMIISLIHS https://m.edsoo.ru/7
(macTryeckuii OOMEH) M IMCCUMUIIAIMS (dHepreTruyeckuii ooMeH) - | f417af8
JIBE€ CTOPOHBI E€AMHOTO TMporecca MeTaboiam3ma. Tumel oOMeHa
BEUIECTB: aBTOTpPO(HBbI U rereporpodubiii. Ponb depmeHToB B
O0OMEHE BEIIeCTB ¥ MPEBPAIICHUHN SHEPTHH B KIICTKE
4.2 ®otocunTe3. CBeToBas W TeMHOBas (azbl (OTOCHHTE3A. https://m.edsoo.ru/7
Peakimu dorocuntesa. DddextrBHOCT, (hoTOCMHTE3a. 3HaueHue |f417af8
¢dborocuHTe3a ULl KU3HM Ha 3emie. BriusiHue ycioBuil cpeasl Ha
GoToCHHTE3 ¥ CIMOCOOBI TIOBBIIICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTECHUIA.
XeMmocuHTe3. XEeMOCHHTE3UpPYIOIUe OakTepuu. 3HaYeHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIie
4.3 DHepreTudyeckuii oOMeH B KieTke. PacieruieHue BemiecTs, https://m.edsoo.ru/7
BBIJICJICHAE W aKKyMyJMpOBaHWE OJHEpruM B Kietke. Oramsl |f417af8
JHEpreTndyeckoro oobOmeHa. [nmkomm3. BpokeHne u €ro BUABIL.
Kucnopoanoe OKHCJICHHE, WA KJICTOYHOE JIBIXaHHUE.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa
4.4 Peaknuu matpudHOTrOo cuHTe3a. [ eHeTHueckas nHpoOpMaIus u https://m.edsoo.ru/7

JHK. Peammzanus reHetwyeckod uHpOpManuu B KIETKE.
I'eHeTnyeckuil KOA U €ro CBOMCTBA. TpaHCKPUILUSA - MAaTPUYHBINA
cuate3 PHK. Tpaucnsuus - OwuocunTes Oenka. Kommpomanue
aMHHOKHUCIIOT. Ponb pubocom B GnocuHTE3e Oenka

f417af8
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4.5

Hexnerounsie Gopmbl KU3HU - BUPYCHL. McTOpUsS OTKPBITHS
BupycoB  ([I.M. VBanoBckuii). OCOOCHHOCTHM  CTpPOCHHS U
KU3HEIeATeNIbHOCTU BHUpPYcOB. bakrepuodaru. bonesnu pacteHwuii,
KUBOTHBIX M  4E€JOBEKa, BBI3bIBAEMBbIE BUpycaMu. Bupyc
nMmmyHoaeduinurta uenoBeka (BUY) - BozOymaurens CIIM/Ia.
[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

https://m.edsoo.ru/7
f417af8

Pasmuoxenne u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

https://m.edsoo.ru/7
f417af8

5.1

KiteTouHbIl MUK, WK KU3HCHHBIA UK KiIeTku. MHTepdasa
u muto3. [Ipomeccel, mporekaromme B uHTepdaze. Perumkamms -
peakuuss wmarpuuHoro cunre3a JHK. Ctpoenue xpomocom.
XPOMOCOMHBIN Ha0Op - KapUOTHUIL. JIMTUIOMITHBIA W TaruIOWIHBIN
XpoMocoMHbIe Habopbl. Xpomatuzbl. lluTonoruueckue OCHOBBI
Pa3MHOKEHHUS ¥ UHIUBUIYATIBHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne xnerku - wmuto3. Cragum wmurto3a. IIpoueccsl,
MPOUCXOJSAUIME HA PA3HBIX CTAIMUSAX MUTO3a. BUONOrHMYecKuii CMbICI
MHUTO3a

https://m.edsoo.ru/7
f417af8

5.2

@opMBl pa3sMHOXKEHHS OPraHW3MOB: OECIONIOE M IOJOBOE.
Bunsl Oecrnonoro pa3smMHOXKEHHUS: JI€JIEHUE HAJIBOE, IOYKOBAHUE
OHO- ¥ MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE
pasMHOXXeHue. VcKyccTBeHHOE KJIOHMpPOBaHME OpPraHU3MOB, €ro
3HAUEHUE NI CENIEKLIUN

https://m.edsoo.ru/7
f417af8

5.3

[TonoBoe pa3zMHOKEHHUE, €ro OTJINYUS OT OECIIOIOoTO.

Meito3. Cramnum wmenosa. Ilpomecchl, npoucxondmue Ha
craguax Mmerosa. [loBenenue xpomocoM B mernose. KpoccuHrosep.
buonornueckuii cMbICI U 3HaUEHUE ME03a

https://m.edsoo.ru/7
f417af8

5.4

['ameTorenes - mpouecc 00pa3oBaHMs IMOJOBBIX KIETOK Y
JKUBOTHBIX. I10TOBEIE JKeJe3bl: CEMEHHUKH U STHIHUKH. O6paSOBaHI/I€
U pa3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTo30U/, SHIEKIeTKa) -
crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHHUS SHLEKIETOK U
crniepmaTozon1oB. Omnonorsopenue. [lapreHorenes

https://m.edsoo.ru/7
f417af8

5.5

WnauBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIbHOE
pazButue (d3MOpUoOreHe3). OTambl AMOPHOHATBLHOTO Pa3BUTHS Y
MO3BOHOYHBIX J>KMBOTHBIX: JPOOJEHHE, TacTpyJslus, OpraHOreHes.
[TocTomOpuoHanbHOE  pa3BUTHE. [WUMBI  MOCTAIMOPHOHAIBLHOTO
pa3BUTHA: NpsAMOE, HENpsMoe (IMYMHO4YHOE). BnusHue cpenbl Ha
pa3BUTHE  OpraHu3MOB;  (DaKTOpbl,  CHOCOOHBIE  BBI3BIBATH
BPO’KJCHHBIE YPOJICTBA.

Poct wu pasButne pacreHui. OHTOreHe3
pacTeHUsI: CTPOEHUE CEMEHM, CTaJANH Pa3BUTHUS

IIBETKOBOTO

https://m.edsoo.ru/7
f417af8

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB

https://m.edsoo.ru/7
f417af8

6.1

[Ipeamer u 3amaun reHeTHKU. VcTopusl pa3BUTHS TEHETHKH.
Bkiag poccuiickux u 3apyOeXHBIX YUEHBIX B Pa3BUTHE T'€HETHKHU.
Meroapl reHeTUKH  (THOPUIOJOTMYECKHH, IMTOTCHETUYECKH,

https://m.edsoo.ru/7
f417af8
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MOJ'IeKy.TIHpHO'FGHCTI/I‘IGCKI/Ifl). OCHOBHBIE TE€HETHYCCKHE ITOHSITHA.
I'enernueckas CHUMBOJIMKA, UCIIOJIb3yEeMasd B CXEMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBJICHHBIE
I'. Menaenem. MoHOTHOpUIHOE CKpEIIMBaHKE. 3aKOH €UHO00pa3us
ruOpuIoB MepBOro mnokoieHus. [IpaBuiio TOMUHUpOBaHUS. 3aKOH
paciieruieHusl MpU3HAKOB. [ umore3a 4ucToThl ramer. llomHoe wu
HETOJHOE TJOMUHUPOBAHHE.

Jurndpumnoe CKpelIUBaHUE. 3aKkoH HE3aBUCHUMOTO
HACJICOBAHUS MPU3HAKOB. [{uTorenernyeckue OCHOBBI
JTUTHOPUIHOTO  CKPEIIMBAaHMSA. AHAJU3UPYIOIIEE CKpPEUIMBAaHHE.
Hcnonbs3oBanne aHaIM3UPYIOLIETO CKPEIIMBAHUSA ISl ONpPEaeieHUs
FeHOTHIIa 0CO0OHU

https://m.edsoo.ru/7
f417af8

6.3

CueruieHHOe HacienoBanue npusHakoB. Pabora T. Moprana
[0 CUECIUICHHOMY HACIEeIOBAaHUI0 TI'eHOB. Hapylienue cuemieHus
F€HOB B pE3yJIbTaT€ KPOCCHHIOBEpa. XpPOMOCOMHAas TEOpus
HACJIEICTBEHHOCTH. [ eHeTUYEeCKHE KapThl.

I'enetuka mosa. XpoMOCOMHOE  OMNpeAelieHUuE  IoJia.
AyTOCOMBI U TIOJIOBBIE  XPOMOCOMBI. I'omorameTHele U
reTeporamMeTHbIe OpTraHU3MBbl. Hacnenosanue MIPU3HAKOB,
CIICIUICHHBIX C IIOJIOM

https://m.edsoo.ru/7
f417af8

6.4

W3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M
HacjeACTBeHHasA. Ponb cpenbl B HEHACIIEACTBEHHOW W3MEHYMBOCTH.
XapakTepucrrka MOIU(pUKAITIOHHOM U3MEHYUBOCTH.
BapruanvoHHbI psag v BapuauvoHHas Kpuad. Hopma peakuuun
npu3Haka. KoimMuecTBeHHbIE M Ka4eCTBEHHbIE NTPU3HAKN U UX HOpMa
peakuuu. CBoiicTBa MOAM(PUKALIMOHHON N3MEHYUBOCTH

https://m.edsoo.ru/7
f417af8

6.5

HacnencTBeHHass, WM TIE€HOTUIIMYECKAs, W3MEHUYUBOCTb.
KomOuHaTuBHas HW3MEeHYMBOCTh. Meiio3 M TMONOBOM mpouecc -
OCHOBa KOMOMHATHUBHON U3MEHYNBOCTH. MyTrannonHas
n3MeH4nBoCTh. Knaccugukanus MyTanuid: TeéHHble XPOMOCOMHBIE,
reHoMHble. YacToTa M mpUYuHBl MyTaluil. MyTtareHHble (QakTophbl.
3aKOH T'OMOJIOTMYECKHUX pPSAJOB B HACJIEJICTBEHHOM WM3MEHUMBOCTH
H.U. BaBunosa

https://m.edsoo.ru/7
f417af8

6.6

I'eneruka yenoBeka. Kapnotun yenoBeka. OCHOBHbBIE METOIbI

TEHETUKHU YyeJoBeKa: TEHEAIOTUYECKHM, OJIM3HEIIOBHIH,
[UTOTCHETHYECKUH, OMOXUMUYECKUN, MOJICKYISIPHO-TCHETHUECKUI.
CoBpemeHHOE olnpeneacHue TE€HOTHIIA: ITOJTHOT€HOMHOE

CEKBEHHPOBaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomoibto [TIP-
aHanu3a. HacnencTBeHHbIe 3a00IeBaHUs YelIOBEKA: TeHHbIE O0JIE3HH,
00J1€3HU C HACIIEJCTBEHHON MPEeIpacioiokeHHOCThI0, XPOMOCOMHbBIE
6one3nu. CoMaTudyeckue W TEHEpaTHBHBIE MyTanuu. [IpUHITUITBI
310pOBOr0 00pa3a *U3HU, TUArHOCTHKH, TPOMUIAKTUKU U JICUESHUS
TeHETUYECKUX Oose3Hel. MeanKo-reHeTHIeCKoe KOHCYIbTHPOBAHUE.
3HaueHUE MEIMIMHCKON I€HETUKH B NPENOTBPALICHUU U JICUCHHUH
TCeHETUYECKUX 3a00JICBaHMI YeITOBEKA

https://m.edsoo.ru/7
f417af8

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

https://m.edsoo.ru/7
f417af8
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7.1 Ceneknus Kak HayKa W IPOIECC. 3apOKACHUE CEIEKIHUH H https://m.edsoo.ru/7
nomectrkanus. Yuenue H.M. BaBuioBa o nentpax npoucxosxaenus |f417af8
U MHOrooOpaszusi KyJabTYpPHBIX pacTeHul. L[eHTpbl MpouCXOoXKICHUS
JOMaITHUX XKUBOTHBIX. COpT, MOpO/Ia, MITAaMM
7.2 CoBpeMeHHbIE ~ METOAbI  CeJeKIHMU.  MaccoBblii | https://m.edsoo.ru/7
WHIMBHUIYAIbHBIH OTOOPHI B CEJICKIMM pPACTCHHH W >KUBOTHBIX. |f417af8
Onenka dKkcrepbepa.  BIM3KOPOJACTBEHHOE  CKpEIIMBaHUE -
uHOpuguHr. UYucras sunHug. CKpelmiMBaHME YHUCTBIX  JIMHUI.
I'etepo3uc, wnu rubpugHas cuia. HepoicTBeHHOe CKpeliyMBaHUE -
ayropunuur.  OtnaneHHas  ruOpuauzanus U €€ YCHEeXH.
HckyccTBeHHBI  MyTareHe3 M IIOJy4Y€HUE  IOJIMILIOMJIOB.
JlocTuKeHHsl CeNeKIIUU PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB
7.3 buoTexHomorus Kak ~ OTpacib IPOU3BOACTBA. | eHHas https://m.edsoo.ru/7
UHKeHepus.  Otanbl  co3uanus  pekomOunantHoi JIHK — m|f417af8
TpaHCTeHHBIX opraHu3MoB. Kierounas wumxenepus. Kierounsie
KYJIBTYPBI. MuKpOKIOHATBHOE pPa3MHOKEHHUE pPaCTCHHIA.
KrnonupoBanue  BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3SICTBEHHBIX
OpraHU3MOB. ODKOJOTMYECKHEe M JTHdeckue npodisemel. MO -
TeHETUYECKU MOJIU(DULIUPOBAHHBIE OPTaHU3MBbI
Tabmuma 16.2
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
oOpa3zoBaTenbHOI nmporpamMmsl 11 kimacca
Kox [TpoBepsieMbIe TpeIMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
mpoBepsie MIPOrpPaMMBI CPEHETO 00111ero 00pa3oBaHus
MOTO
pe3ynbTat
a
1 ChopMHUpPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOIN €CTECTBEHHO-HAYUYHOU KapTUHBI MHUpa
W HAay4YHOTO MHPOBO33PCHHUS; O BKJIAJIC POCCUUCKHX W 3apyOEKHBIX YYCHBIX-OHMOJIOTOB B
pasButue Ouonoruu; GyHKIIMOHATHLHOW TPAMOTHOCTH YeNlOBEKa IS PEIICHUs >KU3HEHHBIX
3a1a4
2 YMeHue pacKpbeIBaTh COJCp)KAaHWE OWOJIOTHYECKUX TEPMHUHOB W TOHSATHHA: BUJ,
MOMYJSIKS, TEeHOMOHI, OBONIONMS, JABIXKYyIIME CUJbl  ((PakTOphl)  HBOIIOIHH,
MPHUCIIOCOOJICHHOCT, ~ OPTaHW3MOB,  BHJ000pa30BaHWE,  JKOJOTHYECKHE  (PaKTOPHI,
9KOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, I[EMU MUTAHHS, DKOJIOTUYECKas
nupamua, OnoreomneHos, onocdepa
3 YMenue uznaratb Ouonoruyeckue teopuu (dBostonoHHas Teopus Y. JlapBuna,
CUHTETHYECKasl TEOPHsI HBOJIOINHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIINIEBOTO CXOJICTBA
K.M. bapa, uepenoBanusi riaBHbIX HampasieHud u nyted sBomtonmu A.H. Ceepiiona,
yueHus o ouocdepe B.1. BepHaackoro), onpeaensats rpaHUllbl UX TPUMEHUMOCTH K )KHBBIM
cUCTeMaM
4 YMeHne BIaAeTh METOJAaMU HAYYHOTO IIO3HAHWS B Ouojoruu (HaOMIOICHHE |
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ONMCaHHWE JKUBBIX CHCTEM, IMPOLECCOB U SBICHHI;, OpraHU3alusi W TPOBEICHUEC
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bl; BHISBICHHE 3aBUCUMOCTH MEXKITY
UCCIIEIyeMbIMH BEITHMYMHAMH, OOBSICHEHUE IIOJNyYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BaHHBIX
HAyYHBIX MTOHATHH, TEOPUN U 3aKOHOB; YMEHUE JeNIaTh BHIBOJIBI HA OCHOBAHHUH MOJTYYCHHBIX
pe3yIbTaTOB)

YMeHue BBIICTATh CYIIECTBCHHBIC NMPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJIALKN, MPOAYIIEHTOB, KOHCYMEHTOB, pPEAYIICHTOB, OHOTCOLCHO30B M
IKOCHUCTEM; OCOOCHHOCTH TMPOIIECCOB HACIEJACTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO
oTOopa, BHI000pa30BaHUS, MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS IKOJIOTHYSCKUX
(GakTOpOB HA OpraHU3Mbl, IEPEHOCA BEHIECTB W IIOTOKA HSHEPrHH B DKOCHUCTEMaX,
AQHTPOITOTEHHBIX M3MEHEHHUH B JKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB U
OMOre0OXMMHYECKHUX IIUKIIOB B Onochepe

YMeHMe TpUMEHATh MOJYy4YeHHble 3HaHMUA [UId OOBACHEHHs OUOJOTHMYECKUX
IIPOLIECCOB U SIBJICHUH, JUISI MPUHITHUSI NPAKTUUECKUX PEIICHUN B MOBCEJIHEBHOM JKU3HU B
Hessax obecredeHus: 0€30IacHOCTU CBOETO 370POBbS U 3/10pPOBbSl OKPYXKAIOIUX JIHOJAEH,
COOJIIO/ICHHST HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY’)KAIOILIEH MPUPOIHOHN Cpelie; MOHUMaHue
HE00XO0AMMOCTH UCIOIb30BAHUS JOCTHXKEHUI COBpEeMEHHON OMOJIOTHHU JUIsl PAallMOHAIBHOTO
IIPUPOI0IOIB30BAHUS

YMmenue peliatb S3JICMCHTAPHBIC OHOJIOrHYECKHUE 3aga4d, COCTaBJIATb CXCMBI
IIEPCHOCA BCUICCTB U OHCPIUH B 9KOCUCTEMAX (I_IGHI/I l'II/ITaHI/ISI)

YMeHne BBIOTHATH JTA00PaTOpHBIE M MPAaKTUYECKHE paboThI, COOMIONATh MPaBHiIa
pu pabore ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM

YMeHHEe ~ KpUTHYECKHM  OIICHWBaTh W HWHTEPIPETHPOBATH  HWHGPOPMAIIHIO
OMOJIOTHYECKOTO COJICP)KaHUs, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IHMYHBIX
uctounnkoB (CMU, Hay4HO-TIONYJISIpHBIC MAaTepHallbl); paccCMaTpUBaTh TII00ATBHBIE
HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHONICHHIO K HHUM
COOCTBEHHYIO MO3UIIHIO

10

YMeHue co3naBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOMIEHHs, 00001mIas
OMOJIOrMYECKYl0 HMH(OpPMAaIMI0 U3 HECKOJIbKHX HCTOYHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

Tabmnuma 16.3

[Tposepsiembie ameMenThI coaepkanus (11 kmacc)

Kon [IpoBepsiemMblii 2JIEMEHT COEepKAHUS
1 DBOJIOIIMOHHAST OUOTOTHUS
11 DBOJTIOIIMOHHASI TEOPHS U €€ MECTO B OMOJIOTHH.

CauperenbcTBa 3BOMIONMH. [laneoHTONOrNYECKHE: TOCIE0BATEIILHOCTD MOSBICHUS
BU/IOB B ITJICOHTOJIOTMYECKON JICTONHCH, IepexoaHsle (opMel. buoreorpaduueckue:
CXO/ICTBO M paznuuue (ayH U Gprop MaTEPUKOB U OCTPOBOB. DMOPHOIOIMYECKHE: CXOJICTBA
U pa3nuuusi SMOPHOHOB pa3sHBIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE:
TOMOJIOTHYHBIEC, aHAJOTHYHBIC, DPYAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYISAPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHW3MOB HACIICJICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX




nyTel y BCeX OPraHu3MOB

1.2

OBomonuonHas Teopus Y. JlapBuHa. [IpeArnochuiki BOSHUKHOBEHHS JapBUHHU3MA.
JIBIoKymue Cuibl SBONIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TIpU
OTPaHUYCHHOCTH PECYpPCOB, HEOIpPENEICHHAsT W3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIH 0TOOP)

1.3

Cunrernueckast Tteopust o3Bomouud (CTD) ©  OCHOBHBIE €€  IOJIOXKEHHS.
Muxkpossotonus. [lomynsanus kak e1uHULA BUAA U SBOJIIOLUN
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JBmxymue cuibl ((hakToOphl) SBONIOIUHU BUIOB B MPpUpoAe. MyTallMOHHBIN Mporiece
U KOMOMHATUBHAs M3MEHUYMBOCTh. [lomynsnuoHHble BoaHBI U Jpeld renos. M3omauus u
murpanusa. EcrectBeHHblii oTOOp - HampaBisitoumii - pakrop sBomtoruu.  Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOIeHHOCTh  OPraHM3MOB  Kak  pe3yiabTaT  JBOJIONUH.  llpumepsr
npucnocoO1eHnit y opranu3MoB. ApoMop(o3bl U UAHOAANITALUY.

Bun u BunooOpazoBanme. Kpurepun Buga. OcHoBHBIE (POPMBI BHI000pPa30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe

1.5

Maxkpo3BOIIOLHSL. @®opMbl  3BOJIIOLIUU: bueTnueckas, JMBEpreHTHasl,
KOHBEpreHTHasl, napaiesnbHas. HeoOpatumocTs 3BosoLnu

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHbBle MpPENCTABICHUS O 3apOXKACHMM JKM3HU. HaydHble TUIOTE3B
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOuoreHe3 M MNaHcepMus. XHUMHUYECKas SBOJIOLUS.
OKCHepUMEHTAIbHOE  TMOATBEPXKACHUE XMMHUYECKON sBomtonuu. HavanbHble 3Tansl
6uonornyeckoit sBosmouuu. ['mnoresa PHK-mupa. IlepBble kieTkM M HMX 3BOJIOLUS.
DopMHUpPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB

2.2

Pa3Butne »xu3HM Ha 3emie mo s3pam u nepuonaMm. Katapxeil. Apxelickas u
npoTtepo3oiickas spbl. [laneo3oiickas spa u ee mepuoibl: KeMOPUHUCKHIA, OpPIOBUKCKUIA,
CUIIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUI. Me30301CKas 3pa U €€ NePUOIbI:
TPUACOBBIN, FOPCKUH, MEIOBOM.

KaliHo3oiickast 3pa ¥ ee mepuobl: MAJEOreHOBbINA, HEOT€HOBBIN, aHTPOIOTE€HOBBIMN.
XapakTepucTUKa KJIMMara U TEOJIOTMUECKHX IHporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUN
pPacTUTEIBLHOTO U KUBOTHOIO MHpa. ApoMopdo3bl y pacTeHUll U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak OTpakeHHe HBOMOIMH. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIITBI OPraHU3MOB

2.4

DBOJIIONMS  YeJIOBeKa. AHTpPOIMOJIOTHS KaKk Hayka. Pa3BuThe TpeACTaBICHUN O
MPOUCXOKICHUHM uejoBeKa. MeToabl u3ydeHusi aHTpororeHe3a. CXOACTBA U pa3iauuMs
YeJIOBEKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHNE YEIOBEKa.

JBwxymme cuibl (dakTopbl) aHTpomoreHe3a. HacriencTBeHHas H3MEHYHUBOCTh U
eCTeCTBeHHBIH O0TOOp. OOIIEeCTBEHHBI 00pa3 XKW3HH, HW3TOTOBJICHHE OPYIUW TpyHa,
MBIIILJIEHUE, PeUb

2.5

OcCHOBHEIE CTauu W BCTBU JOBOJIOIIMU UYCJIOBCKA: aBCTPAJIONUTCKH, YemoBek
yMmenbid, YenoBek mnpsMoxonasimui, YernoBek HeaHAepTalbCKui, YemoBEK pa3yMHBIN.
Haxomku wuckomaembIX OCTaHKOB, BpEMs CYIIECTBOBaHHS, OOJACTh pPAaCIpOCTPAHCHUS,
00bEeM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs




2.6

UYenoBeueckue pachl. OCHOBHbIE OOJBIIME pachl: €BpOINEOHAHAas (eBpa3uiickas),
HErpo-aBCTpaIONIHAs (IKBATOpUAIbHAs), MOHTOJIOMAHAS (a3UaTCKO-aMepuKaHcKasi). UepTol
MPUCTIOCOOJICHHOCTH TPEACTaBUTENCH YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAaHUS.
EnuncTBo uenoeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyKarolias cpeaa

3.1

DKojorus Kak Hayka. 3ajadyd M pasfenbl 3KOJIOIMH. MeToabl 3KOJIOrMYeCKHX
UCCIIEJOBAaHUNA. DJKOJIOTHYeCKoe MHUPOBo33peHHe. Cpeapl OOMTaHUs OpPraHW3MOB: BOJIHAS,
HAa3C€MHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTraHU3MCHHAs

3.2

Okonorndyeckue  (akropel.  Knaccudukanms — skosnorndeckux  (akTOpOB:
abuoTuyeckue, OMOTHUUECKUE U aHTpOIOreHHble. JleiicTBue 3KojJornyeckux (pakTopoB Ha
OpraHU3MBl

3.3

AbuoTtnueckue (akToOpbl: CBET, TEMIeparypa, BIaXHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust OopraHu3MOB K JAEWCTBHUIO aOMOTHMYECKMX (akTopoB. buosorumueckue
PUTMBI

3.4

buotnueckue Qakroppl. Buasl OHOTHUECKHMX B3aMMOAEHCTBHI: KOHKYpPEHIMS,
XUIIHUYECTBO, IIapa3uTHU3M, MYyTYyaJIu3M, KOMMEHCAIIN3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HaueHHe OMOTUYECKUX B3aUMOJEHCTBUN JUIs
CYIIIECTBOBAHMS OPTaHU3MOB B MPHUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKU ITOITYJIALINHA. OcHOBHBIE ITOKAa3aTEIIH TIOMMYJIAIUN
YUCJICHHOCTB, IINIOTHOCTH, POXKIAACMOCTb, CMCPTHOCTb, MNPHUPOCT, MUI'pALUS. Z[I/IHaMI/IKa
YHUCJICHHOCTH MOMYJIAIMU U €€ PEryJIaund

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo  opraHuzMoB - OuoneHo3. CTpykTypbl OuoIeHO3a: BUAOBas,
pOCTpaHCTBEHHas!, Tpoduueckas (mumeasi). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3€

4.2

Dkonornyeckue cucremsl (3kocuctemsl). IlonsTHe 00 3KOCHCTEME U OHOreoLeHo3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl SKOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemecTs U MOTOK SHEPTHMH B dKOocHUcTeMe. Tpodudeckue (IMHILEBbIE) YPOBHU
skocuctembl. [lumeBsie 1menu u cetu. OCHOBHBIE IOKa3aTeNd SKOCHUCTEMbI: Onomacca,
OPOAYKIHS. DKOJIOTHYECKUE MUPAMUABL: MPOAYKIIUH, YUCIEHHOCTH, Obuomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyisiius, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHCTeMa XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KoCHCTEMBI.
Bburonorndeckoe n X03sHCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpasne kak (¢akrop ycroilumBocTH  dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Ouochepsl.
Xusoe BemecTBo U ero ¢pyHkuuu. OcobeHHOCTH OHOC(epbl Kak r100anbHON IKOCUCTEMBI.
JlunamMuueckoe paBHOBecHME M oOOparTHas cBs3b B Ouochepe. KpyroBopoTsl BemecTts u
OMOreOXMMHUYECKHE IUKJIBI JJIEMEHTOB (Yriiepoja, aszoTa). 30HAIBHOCTh Omochepsl.
OcHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omocdepe 3emnau. AHTpomoreHHble H3MEHEHHsT B Ouocdepe.




['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHoBa palMoHaIBLHOTO YIIPABICHUS MPUPOTHBIMUA PECYPCAMH U UX HCIIOB30BAHHE.
JocTrokeHus: OMOJIOTHH U OXpaHa MPHPOIBI

Jlyist mpoBeIeHUsT €UHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o ouosoruu (nanee - EI'D mo 6uonorum)
UCTIOJIB3YeTCs IepeUYeHb (KOIM(UKATOP) MPOBEPSIEMBIX TPEOOBAHUHN K pe3yJibTaTaM OCBOCHHSI OCHOBHOU
00pa3zoBaTeNbHON MPOTPAMMBI CpPEeHETo 001Iero 00pa30BaHUs U HIEMEHTOB COACPIKAHUSI.

Tabmuua 16.4

[TpoBepsiembie Ha EI'D 1o Ouonoruu tpeGoBaHMs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpenHero oomero oopa3oBaHus

Kon [IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yJbTaTaM OCBOEHHSI OCHOBHOM
IIPOBEPSIEMO 00pa3oBaTeNIbHONW POrpaMMBbl CpeTHEro 0011ero oopa3zoBaHus
ro
TpeOoBaHUs
1 ChopMupoBaHHOCTb 3HAHUH O MECTE M POJIM OMOJIOIMU B CUCTEME €CTECTBEHHBIX

HayK, B (JOPMHPOBAHNU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, B TIO3HAHUH
3aKOHOB  MPUPOABI W  PEIICEHHH JKU3HEHHO  BAXHBIX  COLMAIBHO-3TUYECKHUX,
HKOHOMUYECKHUX, IKOJOTUYECKUX MPOOJIEM UeIOBEYECTBA, a TAK)KE B PEIIEHUH BOIPOCOB
palMOHATIBHOTO MPHUPOIONOIb30BaHUS, B (DOPMUPOBAHMM IIEHHOCTHOTO OTHOIIEHUS K
npupose, OOIIeCTBY, YEJIOBEKY; O BKJIAJE€ POCCUMCKMX U 3apyOeXHBIX YYEHBIX -
OMOJIOTOB B pa3BUTHE OMOIOTUU

2 Brnanenue cuctemoil 3HaHHMNA 00 OCHOBHBIX METOJIaX HAYYHOTO ITO3HAHMS,
UCTIONB3YEMBIX B OHOJIOTMYECKUX UCCIEOBAHUSIX JKUBBIX OOBEKTOB M JKOCHCTEM
(omucanue, U3MepeHue, MpoBeJeHNe HAOJIOICHUI); CIOCO0aMU BBISIBJICHHUS W OIICHKU
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHUe BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBHBIMUA CPEJICTBAMH,
dbopMynupys 1elb HCCIAeIOBaHUS, aHATM3UPOBATH IMOJYYEHHBIE Pe3yJabTaThl U JIeJaTh
BBIBOJIBI.

BrisiBnieHre 3aBUCHMOCTH MEXIY HCCIEAYEMbIMH BEIUYUHAMH, OOBICHEHHE
MOJIYYCHHBIX PE3yJIbTaTOB M (HOPMYJIHPOBAHUE BBIBOJIOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATHUH, TEOPUI U 3aKOHOB

3 YMeHue BiajeTb CHUCTEMOW OMOJOTMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararonye OMoJI0rHueckre TePMUHBI U MOHATHS (KU3Hb, KJIETKA, TKaHb, OPraH,
OpraHu3M, BUj, MOMYJIALUS, IKOCUCTEMa, OHOIIEH03, Orocdepa; MeTaboIu3M, TOMeocTas,
KJIETOYHBIH ~ UMMYHUTET, OuOCHHTE3  Oenka, OHONMOIMMEpHl,  JAUCKPETHOCTD,
caMOpeTyJIsILys, CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, HU3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosiornyeckue Tteopuu: kierouyHas Tteopus T. IlIBamna, M. Illneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOro wuMmynureta II. Opnaux, HW.M. Meunukosa,
XpPOMOCOMHasi Teopus HacieAcTBeHHOcTH T. MopraHa, 3aKOH 3apOJBIIIEBOIO CXOJCTBA
K. bapa, sBomtorinonnas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHUS IBOIIOLIMH, TEOPHUS
antporioreneza Y. Jlapsuna; teopusi OuoreonenHoza B.H. CykaueBa; yuenune H.U.
BaBunoBa o neHTpax MHOrooOpasusi ¥ NPOUCXOXKIEHUS KYJIbTYpHBIX PAaCTEHUH, yUeHHUE
A.H. CesepuoBa 0 nyTsx M HamnpaBlIeHHUsIX 3Bojroluu, ydenue B.M. Bepnaackoro - o




o6uocdepe); 3akoHBI (€IUHOOOpaA3HWsl IMOTOMKOB TIEPBOTO IOKOJICHHS, PaCIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjienoBaHus npusHakoB [. MeHnens; CIEMIEHHOTo
HACJIeOBaHMsI PU3HAKOB U HapYIICHUs cuerieHust reHoB T. Moprana; roMoIoruueckux
pAIOB B HaclEACTBEHHOM u3MeHunBOocTM H.M. BaBuiioBa; réHETMYECKOrO PaBHOBECHUSA
k. Xapau u B. BaiinOGepra; 3apoasimeBoro cxoactsa K. bapa; Onorenernueckuii 3akoH
3. I'exkens, @. Mrosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyMa 0. JInbuxa, SK0JIOTHYECKON MrupaMubl Yrcel, OMoMacchl U
SHEPTHH);

runotessl (KoauepsatHoil A.W. Onapuna, nepBuuHoro OyiasoHa JIkx. XomjaeliHa,
mukpochep C. Doxkca, pudozuma T. Yek)

YMeHue peuiatb ITOHUCKOBBLIC OHOJIOTUYECKHE 3a/ladd; BbBIABJIATL IMIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMbBIMU OMOJIOTNYECKUMU O6’b€KTaMI/I, rnmpoueccaMmu
U ABJICHUSAMU,; NCJIaTh BBIBOABI U IIPOTHO3bI HA OCHOBAHHWU IMOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJISITb I'CHOTHIIMYCCKUC CXEMbl CKpCIIMBaHWA JId  pPa3sHbIX  THUIIOB
HACJICAOBAaHUS IIPU3HAKOB Yy OpPIraHU3MOB, COCTAaBJIATH CXCMbI IIEPCHOCA BCIICCTB U
SHEPTHUU B DKOCHUCTCMAX (LIGHI/I INHUTaHWsA, ITMIICBBIC CGTI/I)

YMeHue yCTaHaBIWBATh B3aMMOCBSI3U MEXKAYy CTPOCHHEM U (DYHKIHUSIMU:
OpPraHOUJIOB, KIJIETOK pPa3HBbIX TKaHEH, opraHaMd W CHUCTEMaMH OPraHOB y PACTCHHIA,
JKUBOTHBIX M Y€JIOBEKA; MEXK]Iy TallaMi OOMEHA BEIIECTB; dTallaMH KJIECTOYHOTO IHKJIA U
JKU3HEHHBIX I[MKJIOB OPraHMW3MOB; dTallaMd 3MOPHOHAIBLHOTO PAa3BUTHS; T€HOTUIIOM U
denotunom, QeHorurnoM U (akTOpaMu Cpeabl OOWUTAHHUS;, MPOIECCAaMU HBOJIIOIUH;
JBIKYIIMMH CHJIAMH AHTPONOTE€HE3a; KOMIIOHEHTAMHU PAa3JMYHbIX OJKOCHCTEM H
MPUCTIOCOOICHUSIMU K HUM OPTaHH3MOB

YMeHne BBIIEISATh CYIECTBEHHBIEC TPU3HAKH:

CTPOEHHUS BHPYCOB, KIJIETOK IPOKAPHOT U HYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB, OHOTEOIIEHO30B, 3KOCHUCTEM U OuoChepsl;
CTPOEHHUSI OPraHOB M CHUCTEM OPraHOB pAacTEHUM, XHBOTHBIX, YEJIOBEKa; MPOLIECCOB
KHU3HEIEATEIIFHOCTH, MPOTEKAIONINX B OPraHW3MaxX pAcTeHUH, )KHBOTHBIX M 4YEJOBEKa;
OMOJIOTHYECKHX TMpoleccoB: oOMeHa BemecTB (MeTabonu3Mm), HHPOpMAIUU U
IpEeBpalleHHs] dSHEpPruu, OpoKeHUs, aBTOTPO(HOT0 U reTepOTPOPHOr0 TUIOB MUTAHUS,
dorocuHTE3a M XEMOCHHTE3a, MMHTO3a, Meio3a, TameToreHesa, 3MOpuOreHesa,
MOCTAMOPHOHAIIFHOTO Pa3BUTHS, PA3MHOKEHUS, WHAWBUIYAIEHOTO PAa3BUTHSI OpraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3nca; JEHCTBUN MCKYCCTBEHHOTO O0TOOpa,
CTaOUIM3UPYIOLIETro,  ABMXKYIIETO M pa3phlBAlOIIET0  €CTECTBEHHOTro  0TOopa;
AJIONATPUYECKOTO M CHUMIIATPUUYECKOTO BHJI000pA30BAHUS; BIMSHUS JBIKYIIUX CHII
OBOJIIOIMM Ha TEHO(OHJ TMOMYJANNN; TPUCTIOCOOJIEHHOCTH OpraHMU3MOB K cpele
oOuTaHUsA, YepeJOBaHUS HANpaBJICHUH SBOJIIOLUHN; KPYroBOpOTa BELIECTB U IOTOKA
SHEPTrHH B IKOCUCTEMaX

ChopMHupoBaHHOCTh YMEHHMSI BBIJENATH CYIIECTBEHHBbIE MPHU3HAKU BHUPYCOB,
KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB,
BHJIOB, OHMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa BEIIECTB H
MpEeBpaIeHHs] SHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOTO WU IHEPreTHUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO03a, Mel03a, OIJIOJOTBOPEHHSI, PA3BUTUS U Pa3MHOKCHUS,
WHAWBUAYAILHOTO pa3BUTHS oOpraHu3Ma (OHTOTeHe3a), OOpbObl 3a CyIlIecTBOBaHUE,
€CTECTBEHHOT'0 0TOOpa, BHUI000pa30BaHMsI, MPUCITOCOOJEHHOCTH OPTraHU3MOB K Cpeje
O6I/ITaHI/I$I, BIIMSIHU A KOMITOHEHTOB 3KOCHCTEM, AHTPOIIOTCHHBIX U3MEHEeHUHU B
9KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB W TPEBPANICHUS DHEPTUU B




ouocdepe

8 Vmenune HCIIOJIB30BAaTh COOTBCTCTBYIOIIIUC ApPryMCHTEI, 6I/IOJ'IOFI/ILIGCKYIO
TCPMHUHOJIOTUIO W CHUMBOJIMKY JJIA OO0Ka3aTeJIbCTBa POACTBA OPraHU3MOB pPa3HbIX
CUCTEMATUYCCKUX TIPYIII; B3aMMOCBA3HW OPraHu3MOB U CPCIbL O6I/ITaHI/IH; CANHCTBa
YCJIOBCYCCKUX  pacC; HCO6XOIII/IMOCTI/I 340POBOI0 o6pa3a JKHN3HH, COXpPAaHCHUA
p33H006pa3I/IH BUJIOB M DOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA IIPUPOABI U
YCJI0BCUYCCTBA

9 YMeHrne KpUTHUYECKH OLIEHUBATh MH(POPMALUIO OHOJIOTHYECKOTO COJICPIKAHMS;
MHTEPIIPETHPOBATh STHYECKHUE AaCHEeKTHl COBPEMEHHBIX HCCIEIOBaHMH B OWOJIOTHH,
MenuIuHe, OMOTEXHOJIOTHH; PAacCMaTpPHBATh TJI00AJIbHBIE HKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO

Tabmuma 16.5

IlepeueHs 351eMEHTOB coepxKaHusl, MpoBepsieMbix Ha EI'D
1o 6GMOJIOTUU

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

bunonornsa xak HayKa. JKuBnIe ccTEeMBI U X HN3YUCHUC

11

CoBpeMeHHast OMOJIOTHS - KOMIUIEKCHAS HayKa. bruoslornyeckue HayKu U U3y9aeMble HMH
npobiembl. DyHIaMeHTalbHbIE, TPUKIAJAHbIE U TIOMCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OMOJIOTHH.

3HaueHue Ouonoruu B (HOPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI
mupa. IIpodeccun, cBs3anHbie ¢ Owuosnoruedd. 3HaUYeHHE OWOJOTMM B TMPAKTUUECKOM
JESTENIbHOCTH YeIOBEKa: METUIINHE, CeTbCKOM XO03SHCTBE, MPOMBIIINIEHHOCTH, OXPaHEe IPUPOJIBI

1.2

JXKuBble cucTeMbl Kak npeaMeT u3ydeHus 6uonaoruu. CBoCTBa KUBBIX CUCTEM: €MHCTBO
XUMHYECKOTO COCTaBa, JIUCKPETHOCTh M IIEJIOCTHOCTh, CJOXKHOCTh M  YIOPSA0YEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOPTaHU3allUs, CaMOBOCIPOU3BEACHHUE,  PA3APaKUMOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHM3alMi KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHBINA, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OGroreoreHOTUYECKUI),
o6uocdepusbiii. Ilpoueccsl, mpoucxoasaiue B >KUBbIX cucTeMaX. OCHOBHBIE NMPU3HAKHU YKHUBOTO.
Kuznb kak popMa CyniecTBOBaHHUS MaTepU

1.3

Metonel  Ouonormueckod — Hayku.  HaOmionenwe,  u3MepeHHe,  AKCIIEPUMEHT,
cucremaruszanus, wmeraaHanu3. IloHaTne o 3aBUCMMOM W HE3aBHCHUMOM IE€PEMEHHOM.
IInanupoBanue >kcriepumenTa. [locranoBka u nposepka runore3. Hynesas runoresa. Ilonstue
BBIOOPKH M ee J10CTOBepHOCTh. Pa3Opoc B Omonormueckux AaHHBIX. OIEHKa JTOCTOBEPHOCTH
MOJIYYEHHBIX pe3yabTaToB. [IpUunHBI HCKaXxeHUs pe3yabTaToB JKcrepuMeHTa. llonsaTue
CTaTUCTUYECKOIO TECTA

KneTka xak OMoioruyeckasl CicTeMa

2.1

Krnerka - cTpykTypHO-QYHKIIMOHAIbHAS €AMHUIIA KUBOTO. VICTOPHS OTKPBITUS KICTKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnetinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

Meroapl MOJICKYJISAPHOH M KJICTOYHOM OWOJOTHH: MHUKPOCKOIHUS, Xpomartorpadus,




anekTpodope3, METOJ  MEYEHBIX aroMmMoB, AuddepeHnnanbHoe UeHTpUudyrupoanue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTpaMUKPOIEMEHTHI. Bona u ee ponb
KaK pacTBOPUTENs, pEareHTa, ydacThue B CTPYKTYPUPOBAHUHU KIETKH, TEIUIOPETYIISLNH.
MuHepanbpHble BELIECTBA KIETKH, UX OHosoruyeckas poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

buonornueckne momumepsl. benku. AMHHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYpBI
OenkoBoi MoJekynbl. [lepBuuHas cTpykrypa Oenka, MenTHAHAs CBs3b. BTopuuHas, TpeTudHasi,
yeTBepTUYHasi CTPyKTyphl. Jlenarypauusa. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
Buonornyeckue pyHKkunuu O6EIKOB.

VYrneBoabl. MoHocaxapupl, AMCaxapHibl, OJIMrocaxapuibl U mojucaxapuibl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buomorndeckue ¢GyHKIUU
YTJIEBOJOB.

Jlummapl.  I'mapodumsHO-TUApOGOOHBIE  cBoiicTBa.  Kiaccmbpukamuss — IUIAIOB.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouabl. buonoruueckue ¢pyHkiuu nunuaos. Odume
CBOMicTBa OHOJIOTMYECKHX MeMOpaH - TEKy4yecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHULIAEMOCTb.

HyxneunoBbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbx kucioT. HykineoTuasl.
[Tpunuun komiementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK - nBoiiHas crupalis.
Mecronaxoxaenue u ononorndeckune pynkuuu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mmosiekyine AT®. buonornueckue
¢ynkunn AT®. BoccraHoBieHHBbIE TEpeHOCUYHMKH, MX (YyHKIMH B KieTke. CEeKBEHHpOBaHUE
JHK.

CtpykTypHasi 6uoyorusi: OMOXMMHUYECKHE U OMOPU3NUECKHE HCCIIENOBAHHS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKY

2.3

Tunbl kieTok: sykapuoTudeckas U mnpokapuotruyeckas. CTpyKTypHO-(YHKIIMOHAIbHbIE
00pa3oBaHus KJIETKH.

Crpoenue mnpokapuoTuueckoil kieTku. Kietounas creHka Oaktepuii U apxei.
Oco0OeHHOCTH CTPOEHUS reTepoTpoPHON U aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

CrpoeHne u QyHKIIMOHUPOBAaHUE dyKapruoTHUYeckoi kieTku. [InazmaTuueckas memOpaHa
(mnasmanemma). CrTpykTypa mia3MaTHueckod MeMOpaHbl. TpaHCIOpT BeLIeCTB 4epes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, obnerdyennas nuddysus), aKTUBHBII
(mepBUYHBIH M BTOPHYHBIA aKTUBHBIA TpaHcmopT). Ilomynponunaemocts MemOpanbl. Pabora
HaTPUI-KaTUEBOTO Hacoca. DHIOIUTO3: MUHOIIUTO3, (haroruTo3. Jk301uTo3. KieTounas cTeHka.
CrpykTypa 1 GyHKIIMU KIETOUHOM CTEHKH pacTeHHi, TpuOoB.

Hurommazma. [uto3ons. LluTockener. JIBukeHue nurornsa3mbl. OpraHouIbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUABI KJIETKU: sHAomiazMaTnueckas cetb (DI1C), anmapar 'ombmxuy,
JM30COMBI, UX CTpoeHHe U (PyHKUHUU. B3auMocBsa3b OHOMEMOpaHHBIX OPraHOMJIOB KIIETKH.
Crpoenue rpanyiasipHOro petukyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['mankuiil (arpanyasipHbIN) 3HIOMIA3MaTUYECKU peTukyinyM. CekpeTopHas QyHKIIHUS
annapara ['onbxu. TpancnopT BelecTB B KIETKe. Bakyonu pacTuTenbHbIX KieToK. KieTouHbli
cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUBL.

Crpoenue u (QpyHKIMM MUTOXOHApPHM M miactui. IlepBuuHbIE, BTOPUUHBIE U CIOXKHbBIE
IVIACTHABI  (POTOCHHTE3UPYIOUIMX JYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI
BBICIIUX PACTECHHUI.

HememOpanusie opranousl kiaetku CtpoeHue n GyHKIMH HEMEMOpPAHHBIX OPTaHOHJIOB
kieTku. PubGocombl. MukpodunameHnTsl. Mpimieunbsie KiaeTku. Mukpotpyoouku. Kietounsrit
neHtp. CTpoeHue | JBUKEHHE JKTYTHKOB M PECHHYEK. MUKpPOTPYOOUKH IIMTOILIA3MBI.
[lenTproJib.




SAnpo. O6o04ka sapa, XpOMAaTUH, KapuOIUIa3Ma, SPBIILIKUA, UX CTPOEHHE U (YHKLUU.
Snepublii OenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE PAcIONIOKEHHE XPOMOCOM B MHTEp(a3zHOM
anpe. benkn xpomaTtuHa - THCTOHBI.

Knerounsle  BrimtoueHus. CpaBHUTENbHAas  XapaKTEpUCTHMKAa  KIETOK  3YKapHOT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHOI)
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AccuMuISIIMS U TUCCUMWISILIUASA - 1B CTOPOHBI MeTabonau3Ma. Turel oOMeHa BellecTB:
aBTOTPOGHBIH H  TeTepoTpoHbIA. YuacThe KHCIOpoJa B  OOMEHHBIX Ipoleccax.
OHepreruyeckoe obecnieueHue KieTku: mnpespamieHne AT B oOMeHHBIX IHpoleccax.
DepMEeHTATUBHBIN XapakTep peakiuii KJIeToOYyHOro merabonmsma. DepMEeHTHI, X CTPOCHHE,
cBoiictBa M MexaHu3M JeiictBus. Kopepmentsl. Otinunst (GepMEHTOB OT HEOPraHUYECKHX
KaTaJn3aTtopoB.  benku-akTuBaTopel ©  OCJKH-UHTUOMTOpPBI.  3aBHCHUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEaKIUi OT Pa3IMYHbIX (PaKTOPOB.

[lepBuuHbIil cuHTE3 OpraHndeckux BemiecTB B kieTke. @otocunTes. Ponb xiopomnnacro
B mpouecce ¢orocuntea. CBeroBas M TeMHoBasg (as3bl. I[IpoaykTuBHOCTH (hOTOCHHTE3A.
Bnusiaue pa3nudHbIx (GakTOpoB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHHe (OTOCHHTE3A.

Xemocunre3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPUDULUPYIOIIUE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

Amnaspobnble opranusmsl. Bunel 6posxenus. [IpoaykTel OposkeHUst U UX UCIOJIb30BAHUE
YeIOBEKOM. AHa’pOOHbIE MHUKpPOOPTaHM3MBI KaK OOBEKThl OHOTEXHOJOTHMH W BO30YAHUTENN
Oone3Hei.

AspoOHBIE OpraHu3Mbl. JTallbl HEPreTHdeckoro obmeHa. [loArOTOBUTENBHBIA ATall.
['mukonu3 - 6eCKUCIOPOAHOE pacLEINICHHE TTIFOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JAbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluknnueckue peaknuu. OxkucnutenbsHoe (ochopuIupoBaHUE.
[IpeumymiectBa a’poOHOrO MyTH OOMEHa BEILIECTB Iepel aHadpoOHBIM. O¢P(HEKTUBHOCTh
HHEPreTHYECKOro oOMeHa

2.5

Peakiiun MaTpuyHoro cuHtesa. IIpuHIMI KOMIJIEMEHTAPHOCTH B PEAKIMUAX MAaTPUYHOTO
cuHTe3a. Peanmuzamms HacneiacTBeHHOM wuHGoOpManuu. ['€HETHYECKUN KOJ, €ro CBOWMCTBA.
Tpanckpumnuus - marpuudblii cuate3 PHK. [IpuHIMOBL TpaHCKpUNIMU: KOMITJIEMEHTapHOCTH,
AHTHIIAPAJUICTPHOCT, ACHMMETPUYHOCTh. TpaHCISIMS W €€ dTambl. YYacTHEe TPaHCHOPTHBIX
PHK B Ouocunrese Oenka. YcioBus OuocuHTe3a Oenka. KomupoBaHue aMMHOKUCIOT. Poib
pubocom B OnocuHTE3€e OelKa.

OpraHu3anus reHoMa y MPOKApHOT U JSYKApHOT. Perymsmus akTUBHOCTH TE€HOB Y
npokapuot. I'unore3a omnepona (®. JKaxo0, XK. Mano). Perymsuust oOMEHHBIX MPOIIECCOB B
kierke. Kierounslii romeoctas.

Bupycs - HekneTouHbie (YOPMBI )KU3HH U OOIUTaTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTepro(daros.

BupycHpie 3a0oneBaHusi denoBeKa, JKMBOTHBIX, pactennid. CIINI, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE MPOOIEMBI

2.6

Knerounslii 1y, ero mepuoisl u perymauus. Mutepdaza u muto3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaroux B uHTepdase. [lonaroroBka kinerku K neneHuto. [IpecuHreTnueckuit
(TTOCTMUTOTUYECKUI), CHUHTETUYECKMH M IMOCTCHHTETUYECKHH (IIPEMUTOTHYECKUI) TMEePHOIbI
uHTep(da3hbl.

Martpuunsii cuntes  JIHK-pennmukanus. [IpyHUHUIBL  perMKanuu JTHK:
KOMIJIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, AaHTUNAPAUIENBHOCTh. MeXaHu3M
perumkanuu  JIHK.  Xpomocombl. CtpoeHune xpomocoMm. TenoMepsl M TeaoMepasa.
XpOMOCOMHBI HAa0Op KJIETKHU - KapUOTHUIL. J[MTIJIOWIHBIA M TanjJOWIHBIA HAOOPHI XPOMOCOM.
I'omosiornynbie XpoMOCOMBI. [1010BBIE XPOMOCOMBI.

Jlenenne knetku - muto3. CTaguy MHTO3a M IPOUCXOJASIIAE B HUX Ipouecchl. Tumsl




MHTO34. KapI/IOKI/IHe3 N IHUTOKHUHES. buonornueckoe 3HaueHHWe MUTO3A. PGFYJ'IHI_II/IH
MUTOTHUYCCKOI'O IMKJIa KJIICTKH. HporpaMMI/IpyeMa;I KJIETOYHAs THOEIIb - alloNTO3.
(DYHKI_II/IOHaJ'IBHaH T'CHOMHKA

OpFaHI/ISM Kak OMoJIOTHYecKast CHCTEMa

3.1

OOHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OpPraHM3Mbl W MHOTOTKaHEBBIE
OpraHU3MBlI.

@opMbl pa3sMHOXKEHHUs OpraHM3MOB: Oecrojioe (BKJIIOYas BEreTaTMBHOE) U I0JIOBOE.
Bunpt 6ecrionoro pa3sMHOXKEHUS: TIOYKOBAHUE, CHOPYIISIINA, PparMeHTaIHs, KIOHUPOBAaHHE.

[TonoBoe paszmuoxkenue. I[lonoBeie kieTku, wim ramersl. Meio3. Craguum wmeitosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buonmornueckuii cMbIica Meo3a U IOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpuueBoe pas3Butue. [ameroreHes y KUBOTHBIX. [losoBble — Kkene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeToK. CriepmaroreHe3 u ooreHes. CTpoeHHE MOJOBBIX
KJeToK. OII0IOTBOPEHHE U AIMOPUOHAIILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayansHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). CTamuu HsMOpHOTreHe3a JKUBOTHBIX
(ma npumepe sarymku). JpoGnenwe. Tumbl gpobnenus. OcobeHHOCTH — ApOOICHUS
MJIEKOTIUTAIOIIUX. 3apOAbILIEBbIE JIUCTKU (racTpyisiuus). 3akjajka OpraHoB U TKaHEW W3
3apOJBIIIEBbIX JINCTKOB. B3anmMHOEe  BiIMsSHME 4acTed  Pa3BUBAIOLIErOCA  3apoibllia
(oMOpuOHanbHAsE WMHAYKOWA). 3aKiaJKa IulaHa CTPOCHHS JKMBOTHOTO Kak pe3yibTar
UEepapXUUECKUX B3aMMOJEHCTBUI IeHOB. BiusHue Ha SMOpPHOHAIBHOE PA3BUTHE PA3IMUHBIX
¢dakTopoB oKpyxaromiei cpeabl. Poct u pazButue XKUBOTHBIX. [loCTIMOpPHOHANBHBINA MEPHO.
[Tpsamoe u Henpsimoe pa3BuTHe. PazButue ¢ MeraMop(ho30M y 6eCIIO3BOHOUHBIX U MO3BOHOYHBIX
JKUBOTHBIX. brosiornueckoe 3HaueHue NpsMOro U HEMPSMOI'O Pa3BUTHS, UX PACIIPOCTPAaHEHUE B
npupone. Tumsl pocta KUBOTHBIX. PaKTOPBI PETYIALMUA POCTaA )KUBOTHBIX U 4esoBeka. Ctaguun
MOCTAMOPHUOHAJIBHOTO Pa3BUTHS Y )KUBOTHBIX M yesoBeka. [leprosl oHTOreHesa yenoBeka.

PasMHoxeHMe M pa3BuTHe pacTeHuil. ['ameropur u cnopodpur. Meio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue cmop B TMporecce Meio3a. [‘ameroreHes y pacTeHH.
OmnogoTBOpEHHE W Pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHU. MeXaHU3Mbl PETyJsLUN OHTOreHe3a y
pacTeHHUH U )KUBOTHBIX

3.2

Hcropust cTaHOBIEHHMS M PAa3BUTHUSI TEHETUKU KakK Hayku. OCHOBHBIE T€HETUYECKHE
MOHATUS W CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE TE€HBI, AJbTEPHATUBHBIC
MPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN MTPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa, YUCTAs JIMHHUS,
rubpunapl, reHoTun, ¢eHotun. OCHOBHBIE METOABI TEHETHKU: THOPHUIOTOTHYCCKUH,
LUTOJIOTUYECKHUM, MOJIEKYJISIPHO-TE€HETUYECKHI

3.3

Monorubpunnoe ckpemuBanue. llepBelii 3akoH MeHzaenst - 3aKoH €AWHOOOpasus
rudpuaoB mepBoro mnokosneHus. IlpaBuno gomuHupoBanus. Bropoil 3akoH MeHpaens - 3akoH
pacuienjeHus npu3HakoB. [{uromornyeckue 0CHOBbI MOHOTMOPUIHOTO CKpeIuBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyrolee  ckpemuBaHue.  [IpoMexyTouHBII  XapakTep  HaclelIO0BaHUS.
Pacmennenne npu3HakoB PY HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBaHue. TpeTtuil 3akoH MeHzaens - 3aKOH HE3aBUCHMOIO
HaCJIeJOBaHMsI MPU3HAKOB. L{uToI0rN4Yeckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHHUS.

CuernnenHoe HacnenoBaHue npusHakoB. PabGorer T. Moprana. CuerieHHOE
HAcJEeJ0BAHME TE€HOB, HApYyIIEHUWE CLEIUICHUsS MEXIy TIeHaMH. XpOMOCOMHAs TeOopus
HACJIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIM MEXaHM3M OINpEIEICHUs Moyia. AyTOCOMBI U TOJIOBBIE




XpOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbIM moj. ['eHeThyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue mpu3HakoB, CIEIUVICHHBIX € IMOJIOM. [ @HOTHIT KaK 11eJIOCTHAsI CUCTEMA.
[InerioTponus - MHOKECTBEHHOE JIeMCTBHE reHa. MHOKECTBEHHbIN ayuienn3M. B3zaumoneictue
HeaJuieNnbHbIX reHoB. KoMiementapHocTs. Dnuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna u cpensl npu (popmupoBanuu (enoruna. M3MEHYHBOCTD
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE IpU3HAKA. Buasl HM3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

Monudukanonnas u3MeHYUBOCTh. Poib cpeabl B popmMupoBaHuu MoaubUKalnOHHON
u3MeHunBocTU. HopMma peakuuu npusHaka. BapuauuvoHHBIM psa v BapuauvoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHUYUBOCTH.

I'enotunnueckas u3MeHYHUBOCTHL. CBOIiCTBA TI€HOTHUIIMYECKOW W3MEHUYMBOCTH. BHABI
TeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTuBHAsI M3MEHYMBOCTh. Mel03 M TOJIOBOM IMPOIecC - OCHOBA KOMOMHATHBHOU
U3MEHYUBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3/IaHUU T€HETHUECKOTO PazHo00pa3us
B IIpEJIeNIax OJHOTO BHUJIA.

MytainmonHass W3MEHYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WHAYIUPOBAHHBIE MYyTalWU. SepHbIE W UUTOIUIA3MATUYECKUE MYTAIlUH.
Comaruueckre M TOJIOBbIE MyTanuu. lIpyunHBl BO3ZHMKHOBEHHS MyTauuid. MyTareHsl U UX
BIIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpOIecca. 3aKOH TOMOJIOTHYECKUX
psagoB B HacneictBeHHoW wusMeHunBoctd (H.W. BaBunoB). BHesgepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTD

3.5

Kapuorun uenoBeka. MexayHapoaHas NporpamMma HCCIEAOBaHHMS TI'€HOMA YEIOBEKa.
Metonbl n3ydyeHUs] TeHETUKU YeJIOBEeKa: FeHeaJOrMyecKuii, OJM3HEe0BbINA, IUTOTeHETHYECKUH,
HOMYJISIIIMOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTHUeckuil. COBpEeMEHHOEe oIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHNE, TEHOTUIIMPOBAHKE, B TOM uncie ¢ nomouisto ITIP-
ananmu3a. HacnencrBeHHble 3a00neBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YEI0BEKa.
bone3Hn ¢ HacieICTBEHHOW NPEIpaclOIOKEHHOCThIO. 3HAUYEHUE MEIUIMHCKOM TE€HETUKU B
NPEIOTBPALICHUH U JIEUEHUHU TeHEeTHYECKUX 3a0oeBaHui yenoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTuKanusi U CeleKIUs. 3apOKJIeHUE CENIeKIIMU W JoMecTukanuu. Yuenue H.U.
BapunoBa o 1eHTpax MPOUCXOXKIEHUS U MHOT00Opasus KyIbTYPHBIX pacTeHuid. Poib cenexiuu
B CO3MaHUM COPTOB pacCTeHWW U TOpojJ KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOW mM3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTob! ceneKIMOHHOM paboThl. MIcKycCTBEHHBINH OTOOP: MACCOBBINM M MHIUBUAYaIbHBIN.
DTtanbl KOMOWHAIMOHHOW ceNeKIuu. VcnpiTanue Mpou3BOaUTENeH MO mMOTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIEHKU (PEHOTHIA MOTOMCTBA U OTOOP 1O TEHOTHUITY C MTOMOIIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJeKIIMOHHON paloThl. PaauanuoHHBI U
XUMUYECKHM MyTareHe3 KaKk WCTOYHHK MYTallud y KYJBTYPHBIX (OPM OPTaHH3MOB.
Hcnonp30BaHWe TEHOMHOTO pPENaKTHPOBaHUS U MeToM0oB pexkomOuHaHTHhIX JIHK mis
MOJTYYEHHS UCXOAHOTO MaTepualia Jijisi CENEKIUH.

[Tonydyenne monumionnoB. BHyTpuBumoBas rtuOpuanM3anus. bIU3KOpoaCTBEHHOE
CKpeluBaHue, Wik UHOpuauHr. HeponcTBeHHoe ckpeniuBaHue, uiu ayropuauur. ['ereposuc u
ero mnpuuuHbl. lcnonp3oBanue rereposuca B cenekuud. OTmaneHHas TUOPUAM3AIUSL.
[Ipeononenune Oecriogusi MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIUH pacTeHUuH U
JKUBOTHBIX

3.7

OOBeKThI, UCHONB3yeMble B OHMOTEXHOJOTHH, - KJIETOYHBIE M TKaHEBHIE KYIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTHKa. TpaauioHHas OWOTEXHOJOTus: XJeOoIeueHue,




IOJIy4E€HUE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpobuonoruyeckuii cunte3. OObeKThI
MHUKPOOHOJIOTHYECKUX TexHonoruil. [IpomsBoacTBO Oenka, aMUHOKHCIOT M BHTAaMHHOB.
HckyccTBEHHOE OILIONOTBOpEHUE. PEKOHCTPYKIMS SMLIEKIETOK M KJIOHUPOBAHUE >KHBOTHBIX.
Meron TpaHCILIIaHTALUU SAEP KIETOK.

XpOMOCOMHasl U T€HHasl MHXKEeHepus. MICKyCCTBEHHBIN CHHTE3 reHa U KOHCTPYMPOBaHUE
pexomOuHanTHBIX JIHK. JlocTkeHuss M mepcrneKkTUBBl XPOMOCOMHOW M I'€HHOM HMHYKEHEPUU.
Menunuackue 6MOTeXHOIOIUHU. Vcioib30BaHiE CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHu4YCCKOro Mupa

4.1

buonornueckoe pazHooOpasue opraHu3mMoB. COBpEMEHHas CHCTEMa OPTraHHYECKOTO
mupa. [lpuHnunel knaccupukanuu opraHu3mMoB. OCHOBHBIE CHUCTEMATHUECKHUE TPYIIIIBI
OpraHU3MOB.

Oco0eHHOCTH CTPOCHUS U KU3HEACITCILHOCTA OJHOKIIETOUYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIEC TPUOBI, OJIHOKJIETOYHBIE BOJOPOCIH, Apyrue npoTucthl. KonoHuanbHbIe
OpraHu3Mbl. JIBH)KEHHE OJIHOKJIETOYHBIX OPTaHHW3MOB: aME€OOMIAHOE, JKTYyTHKOBOE, PECHUYHOE.
3amMTa y OJHOKJIETOYHBIX OPraHu3MoOB. Pa3ipakMMOCTh Yy OJHOKIIETOYHBIX OpPraHU3MOB.
Taxcucer

4.2

MHorokieTouHsle pacteHus. B3auMocBs3b yacTeil MHOIOKJIIETOYHOTO OpraHu3ma. TkaHu,
OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak eIuHoe 1eioe. TkaHu
pacrenuii. Tunbl pacTUTENBHBIX TKAaHEH: oOpa3oBaTeIbHAasl, IOKPOBHAs, MPOBOAAIIAs, OCHOBHAS,
Mexanuuyeckas. OcoOeHHOCTH CTpoeHHUs, (PYHKINN U pacroNoKeHUs TKaHeH B OpraHax pacTeHHI

4.3

BereratuBHble M Te€HeEpaTUBHBIE OpraHbl pacTeHui. DYHKIHM OpPraHOB M CHUCTEM
opranoB. Kapkac pacteHuil. J[BM>K€HHME MHOTOKJIETOYHBIX PACTEHUW: TPONMHM3MbI M HACTHH.
[Tornomenue BOJBI, YIIEKUCIONO Tra3a M MHUHEPAJIbHBIX BEIIECTB pAaCTCHUSIMH. J[pIxaHue
pactenuii. [{uddys3us ra3oB depe3 MOBEPXHOCTh KJIETKH. TpaHCHOPTHBIE CHCTEMBI PACTEHUH.
Brinenenne y pacteHuit. 3ammra y MHOTOKJIETOUHBbIX pactenmit. Kyrtumkyma. Cpenctsa
[MACCUBHOW U XUMHYECKOM 3aiuThl. DUTOHIUBI.

PazmpaxumocTh W peryndmuss 'y OpraHu3mMoB. Pa3ipaxumocTb W peryisinusa  y
MHOT'OKJIETOYHBIX pacTeHUM. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

MHOroKJIeTOYHBIE JKUBOTHBIE. B3anMMOCBA3b 4YacTe MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHus3m Kak eauHOe
uenoe. I'omeocras. TkaHU KMBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEW: DIIHUTEIUAIbHASA,
COEIMHUTENbHASA, MbllIeuHas, HepBHasg. OCOOEHHOCTH CTpoeHHs, (QYHKUUNH M PacHOJIOKEHUS
TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Oprasbl U CUCTEMBl OPTaHOB JKUBOTHbBIX. DYHKIIMK OpraHoB U cucTeM oprasoB. Omnopa
T€JIa OpPraHU3MOB. CkeJeTsl OOHOKJICTOYHBIX WM MHOT'OKJICTOYHBIX »XHWBOTHBIX. HaPY)I(HBIﬁ u
BHYTpeHHUH ckeneT. CTpOeHHEe U TUIIBI COETUHEHUS KOCTEH.

HBI/I)KGHI/Ie MHOT'OKJIETOUHBIX KUBOTHEIX. IIuTanue >XMBOTHBIX. IIMTaHne IMO3BOHOYHEIX
KUBOTHBIX. JIpIxaHue )UBOTHBIX. KoxkHOe apixanue. XKabepHoe U JIeTOYHOE JbIXaHHe.

HBIX&HI/Ie IIO3BOHOYHBIX JXHWBOTHBIX. 9BOJ’IIOHI/IOHHO€ YCIIOXXKHCHUEC CTPOCHUSA JICTKUX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTellbHAsl cUCTEMa 4eloBeKa. MeXaHu3M BEHTUIISILIUU JIETKUX Y
OTUI] U MIJIEKONUTAIOMUX. TpaHCHOpPT BEIIeCTB y OpPraHU3MOB. TpPaHCIOPT BEIIECTB Y
KHUBOTHBIX. KpOBeHOCHaH CUCTCMa HU €€ OpraHbl. KpOBeHOCHaH CUCTEMA MO3BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOJIOIUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BBII[CJIQHI/IG Y OpraHu3MoOB. BBIHGHCHI/IG Y JKHUBOTHBIX.
CokpatutenbHble Bakyosiu. Opranbl BblaeiaeHUs. CBs3b MOJOCTH TeJla C KPOBEHOCHOW U
BLIHGHHTQHBHOﬁ CUCTEMaMMU. BBII[GHCHI/IG y IIO3BOHOYHBIX KHUBOTHBIX. 3aI_L[I/ITa y
MHOTOKJIETOYHBIX >KUBOTHBIX. IIOKpOBBI M MX Mpou3BOAHBIE. Pa3apakuMOCTh W perynsuus y




Opranu3MoB. Pa3pa)kuMOCTh y OJHOKJIETOYHBIX opranu3mMoB. Takcucel. Pazgpaxumocts u
peryJilys y MHOTOKJIETOUHBIX pacTeHuil. PocToBbIE BElllecTBA U MX 3HAUCHUE.
HepBnas cucrema u pediekTopHasi peryisiiuus y MHOTOKJIETOUHBIX )XKMUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEJIbl. DBOJIOLHNOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX.
Pa3pabotka anroputMoB u mporpamm s 3pPexTuBHON (QYHKIMOHAIBHOW aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METAa00JIOMOB MHKPOOPTaHU3MOB, PACTEHHIA,
YKUBOTHBIX U YeJIOBEKa

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

Opranel M CcHCTEMBl OpPraHoB 4enoBeKa. OTHensl TOJNOBHOTO MO3ra ITO3BOHOYHBIX
XKHUBOTHBIX. Pediexc u pednexropnas nyra. besycnoBHsle u ycnoBHbIe pediekcl. ['ymopanbHas
peryJisiliisg U 3HJIOKPUHHAS CUCTEMA KUBOTHBIX U 4eJloBeKa. JKene3bl SHIOKPUHHON CUCTEMBI U
UX TOPMOHBI. [lelictBHe TOpMOHOB. DB3aMMOCBA3b HEPBHOM H DHAOKPHUHHOW CHUCTEM.
['mnoranamo-runo¢usapHas cucrema. Pednekc u pedraextopHas nyra. besycinoBHble u
YCITIOBHBIE pe(IIeKChI

5.2

3amuTa opraHuzma otT OonesHedl. MmmyHHas cucrema denoBeka. KieTouHeli u
TYMOPQJIbHBI MMMYHHTET. BpOXIeHHBIH, NPHOOPETEHHBIH CIEMU(PUUECKU HWMMYHUTET.
Teopust kinoHanbHO-cenekTuBHOro ummyHutera (II. Dpmux, ®.M. bepuer, C. Tonerasa).
BocnanurenpHble OTBETHI OPraHU3MOB. POJIb BpOXKACHHOTO MMMYHHUTETA B PA3BUTHH CUCTEMHBIX
3a00JieBaHU

5.3

KpoBeHocHas cucrema u ee opranbl. Cepjie, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru
KpoBooOpareHusi. Pabota cepaia u ee perysius

5.4

Hpixanue uenoBeka. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIxarenbHas
cucTema 4enoBeka. J[pIxarenbHasi HOBEpXHOCTh. Perymnsius apixanus. J{pxaTenbHble 00beMbl

5.5

HI/IH_ICBapI/ITeJILHaH cCucTremMa YCJIOBCKaA. OTI[GJ'IBI MUIICBAPUTECIIBHOT'O TpaKTa.
HI/IHIeBapI/ITeJ'II)HI)Ie KCJIC3bI. BHYTpI/IHOJ'IOCTHOC 1 BHYTPHKIICTOYHOC MUIICBAPCHUC

5.6

ITokpoBsl ¥ ux mnpousBoaHble. Opranbl BbyaeneHus. [louku. Crpoenue u
¢ynkunonupoBanue HedppoHa. GunbTpanus, cekpenus 1 00paTHOE BCAChIBAHUE KaK MEXAHU3MBI
paboTel opraHoB BblAeneHuss. OOpa3oBaHUE MOYH Y YETIOBEKa

5.7

JIBrokeHre denoBeka: MbledHasi cuctema. CKelleTHbIe MBIIIIE 1 uX padorta. CTpoeHue
Y THIIBI COEAMHEHUS KOCTEN

TeOpI/I}I 3BOIOLMHU. Pa3BuTHe )XKM3HU Ha 3emie

6.1

OpomonronHass teopust Y. JlapBuna. [Ipennochliky BO3HMKHOBEHHS JapBUHU3MA.
Kussb u HayuHas nearenbHocTh Y. JlapBuHAa.

JBwxymue cuibl SBoionuu BuaoB 1o Y. JlapBuHy (BbICOKAass HWHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHHW3MOB, HACJIEICTBEHHAs W3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrernueckoid Tteopun HsBomounn (CTD). HeltpanbHas Teopus
sBosrori. CoOBpEeMEHHasi 3BOJIIOLIMOHHAs OWONOrHs. 3HAYEHHE SBOJIIOLMOHHOW TEOpUU B
(OpMHPOBAHNH €CTECTBEHHO-HAyYHON KapTUHBI MHpa

6.2

Ilonmynsmus Kak 31eMeHTapHas equHuna 3Bojrolud. COBpEMEHHBIE METOABI OLEHKU
TFEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphl nonyisanuil. Vi3aMeHeHne reHopoHIa MOMyJIaLuu KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitabepra.




DOnemeHTapHble (AKTOPHI (IBMXKYIIME CHJIbI) SBONIONMH. MyTalMOHHBIN Mpolecc.
KomOunatuBHass n3MeH4YMBOCTh. [lpeiid TeHOB - ciiydaiiHble HEHAINpaBJICHHBIC H3MEHEHUS
yacToT awienedl B momysanusx. Oddext ocHoarens. Mwurpamuu. M30asa1us TOMyISIU:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoorndeckas (penpoayKTUBHAS).

EctectBennbiii oTO0p - Hampaistoumii gaxtop sBomonuu. POpMbI €CTECTBEHHOIO
oT0opa: IBMKYIIUH, CTaOMIM3UPYIOLINH, pa3peiBatonil (AM3pynTuBHBIN). [TonoBoit oTOOp.

[Ipucnoco0aeHHOCT, OPraHU3MOB Kak pe3yjibTaT MHUKPOIBOMIONUH. Bo3HHKHOBEHHE
npucnoco0IeHnit y opranu3mMoB. ApoMop¢o3sl U uanoanantanuu. [lpumepsl nmpucrnocodaeHuit
y opranu3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBanue Kak pe3ylbTaT MHUKPOIBOJIIOLUU.
Wzomsiust - ximoyeBoil aktop BuIooOpasoBaHusd. IlyTm u cmocoObl BHI00Opa3oBaHUS:
ajonarpuieckoe  (reorpauyeckoe), CHMIIATPUYECKOE (IKOJOrHYecKoe), "MrHoBeHHOE'
(monummonau3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

MexaHu3mMbl (POPMHUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp 3BomOLMOHHONW OHONOTMM B pPa3pabOTKE HAyYHBIX METOJOB COXpaHEHUs
O6nopazHooOpazus. MUKPOIBOIIONUS M KOIBONIONMS TApa3uTOB M HX X035€B. MeXaHH3MBI
dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEi

6.3

Meroasl u3y4yeHuss MakposBoirouud. [lameoHTonormyeckue MeETOAbl  U3y4YEHUS
sBosonmu. [lepexomubie GOpMBI M PHIIOTEHETUIECKHE PSRl OPTAaHU3MOB.

buoreorpaduueckue meroabpl wuzydeHus sBoironuu. CpaBHeHue @uopbl U (hayHbl
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odactu 3eMin. BHIbI-OHIEMUKH U PETTUKTHI.

DOMOpPHUOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOAbl U3yUEHHUs HBOJIIOIHH.
['eHeTndeckne MeXaHWU3MBl SBOJIOLMM OHTOT€HE3a W TOSBIICHUS IBOJIIOIIMOHHBIX HOBIIECTB.
['oMonornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U araBU3Mbl. MOJIEKYISpHO-
FeHEeTUYEeCKHe, OWOXMMHYECKHEe U  MaTEeMaTHYECKUE METOJbl W3YYCHHUS  DBOJIOLHH.
['omonornynbie reHbl. COBpPEeMEHHBIE METONbI TMOCTPOCHHS (PUIOTEHETHUECKUX JIEPEBBEB.
XPpOMOCOMHBIE MYTAIIMHU M SBOJIOLHS TEHOMOB.

O6mue 3akoHOMEpHOCTH (mpaBuia) HSBoJOUMU. HeoOpaTUMOCTh  HBOIIOLUU.
AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB BOJIIOIIUN

6.4

Hayunble rumores3bl MpOMCXOXKJEHUS >KU3HM Ha 3emiie. AOWOreHe3 M NaHCHepMus.
JloHay4Hble TpPEACTaBICHUS O 3apOXKACHUHU KM3HM (KpealMoHH3M). ['Mmore3a MOCTOSHHOTO
caMo3apOo>KJIeHUs KU3HU U ee onpoBepkeHue onbitamu @. Peau, JI. Cnamnannanu, JI. [Mactepa.
[TpoucxoxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcHOBHbIE 3Talbl HEOpraHWYeckod HBoiouuu. IlmanerapHas (reosoruyeckas)
IBOJIONMS. XHUMUYECKas OBOJMIOLUSA. AOHOTEHHBIH CHHTE3 OpraHMYeCKHMX BEIECTB W3
Heoprannyeckux. OmpiTr C. Mumepa u I'. FOpu. O6pa3oBanue MOJIMMEPOB W3 MOHOMEPOB.
KoanepBarnas runoreza A.M. Omnapuna, rumnore3a mnepBuyHoro Oynbona Jx. XonneiiHa,
reHerudeckas runotesa ['. Memnepa. Pu6o3umsl (T. Uek) u runotesa "mupa PHK" V. T'unbepra.
dopmupoBaHue MeEMOpPaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Uctopuss 3emnm u Metoapl ee wu3ydeHus. Vckomaemble OpPraHMYE€CKHE OCTaTKH.
['eoxpononorust u ee Meronbl. OTHOcUTeNnbHAasE U a0OCONIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHoOrMUeckas mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HavanpHble aTanel oprannyeckoi 3Boitonuu. llosBienue u 3BOMOLMS MEPBBIX KIIETOK.
Opomronusi MerabonuzMa. BosHukHOBeHHME mepBbIX 3KkocucTeM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIUIEHKM Kak aHaJor NepBbIXx Ha 3emie cooOmectB. CtpomatonuTsl. IIpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxxaeHue 3ykapuoT (cuMOMOTeHe3). DBOIIOIHMOHHOE MPOHCXOXKACHUE BHUPYCOB.
[IponcxoxaeHME  MHOTOKIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHME OCHOBHBIX  TIpyHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE ATambl 3BOJIIONMH BBICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bl PACTCHHIA.




Brixon pacrenuit Ha cymry. llosiBlieHre CHOPOBBIX pAacTEeHUH W 3aBOCBAHUE HMH CYIIH.
Cemennsie pactenus. [IporcxoxaeHne IBETKOBBIX pACTEHUN.

OCHOBHBIE ATambl BOJIIOIUK XUBOTHOTO MHpa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBJICHHE COBPEMEHHBIX THIOB. IlepBbie XOpaoBbIe
’kuBOTHBIE. JKU3Hb B BOJIE. DBOJIONHNS MO3BOHOUHBIX. [Iponcxoxkaenne aMpuoOuii 1 penTHIIni.
[TpoucxoxaeHne MICKOMUTAIMUX ¥ mruil. [lpuHmum xiodeBoro apomopdosza. OcBoeHHE
0EeCII03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie IO 3paM M IEepuojaM: apxel, IpOTEpo30il, Maneo30H,
Me3030M, KaiiH030M. O0IIas XapaKTEPUCTHKA KIMMAaTa M T€OJOTHYECKHX MporieccoB. [losBiaeHue
M paclBET XapaKTEPHBIX OPraHU3MOB. YTJIE€00pa30BaHHUE: €ro yCIOBUS M BIUSHHE HA Tra30BbIN
COCTaB aTMOC(EPBHI.

MaccoBbie BBIMUpaHUSI - 9KOJOTMUECKHE KPU3HUCHI Mpouuioro. [IpudyuHbl U cienctBus
MacCOBBbIX BBIMHpaHUii. COBPEMEHHBIN YKOJOTHUUYECKUMA KPU3UC, €Tr0 0OCOOEHHOCTH

6.5

Paspmenst w  3amaum  aHTponosiormd. Mertoasl  a”Tpononoruu.  CraHoBiIEHHE
IPEJICTaBICHUN O IPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.

CxonmerBo 4enoBeka € JKMBOTHBIMU. (CHCTEMaTHMYECKOE IIOJIOKEHUE  4YEJIOBEKa.
CBuIETENhCTBA CXOJCTBA 4YENIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpHoIoruyeckue, (GpuU3noNoro-OMoXuMuUYeckue, MnoBeneHuyeckue. OTInMuMsg yeloBeKa OT
KUBOTHBIX. [IpAMOXOX/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE r0JI0BHOrO
MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBuwxymue  cuibl  ((pakTopbl)  aHTpONOreHe3a: OMOJIOrMYecKHe, COLMAJIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHbBIE CTaJAMM AHTPONOreHe3a. ABCTPAJONMUTEKH - JBYHOTME IIPEIKHU JIIOJEH.
YenoBek yMenblil, NEpBbIE U3TOTOBJIICHUSA OpyAMH Tpynaa. YemoBeKk NPAMOXOASAIIMKA U IEPBLIN
BbIXOA Jrofeil 3a mpexensl Adpuku. YenoBek reinenpOeprckuii - oOmUNA  IpeIoK
HEaHIEepPTAJIbCKOIO YEJIOBEKA U YEJI0BEKA pa3yMHOT0. UenoBek HeaHAepTaIbCKUI KaK BUJ JIO1EH
XOJIOJTHOTO KJMMaTta. YeaoBeK pa3yMHbIM COBPEMEHHOI'O TUIIA, IEHUCOBCKUIN YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

DBONIOIUS COBPEMEHHOr0 4elnoBeka. EcTecTBeHHbI OTOOp B MOMYNALMSIX YEIOBEKa.
MyTtaumonHslil npouecc u noauMopdusm. IlonyasiroHHble BONHBL, Apeiid reHoB, MUTpalus U
"3¢exT ocHOBaTeENS" B MOMYJIALMSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bosbiine pachl: eBponeounHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHAJIbHAS), MOHTOJOWIHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
IyTH paccelIieHus ueloBeKa 10 IulaHeTe. EnumHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. IIprucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCJIOBHSIM OKpY Karolei
cpeabl. Brusiaue reorpadudeckoit cpenasl U apeiida reHoB Ha MOPQOJOTHIO U (PU3HOIOTHIO
YeJI0BeKa

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

Paspnensl u 3agaun sxostoruu. CBsA3b HKOJIOTUU C IPYTHUMH HAYKAMM.

Mertoap! sxonoruu. [loneBsle HAOMIOACHNSA. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOTHBIE U
naboparopHble. MojienupoBaHue B HKOJIOTMH. MOHUTOPUHT OKPYKAIOLIEH CpeJibl: JTOKATbHBIMH,
PETHOHANBHBIN U TI00aTbHBIN

7.2

Okonorndyeckue (akTopbl W 3aKOHOMEpHOCTH uX jAedcTBus. Kiaccudukarms
9KOJIOTHYECKHX  (pakTopoB: abWoTWyeckue, OWOTHYECKHEe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH JecTBUS dKooruueckux akropos. [Ipasuno munumyma (K. Hlnpenrens, HO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abunortnueckue pakropsl. CBeT Kak sKkonorndeckuii pakrop. JlefcTBrE pa3HbIX Y4aCTKOB
COJJHEYHOI'O CIEKTpa Ha OPraHU3Mbl. ODKOJOIMYECKHE IpYMIbl PAaCTEHUH M JKUBOTHBIX 1O




OTHOLIEHHIO K cBery. CurnanbHas poas cBera. Doronmepuonusm. Temmeparypa Kak
sKkonoruueckuii (akrop. /JleiictBue TemmepaTypsl Ha opraHu3Mmbl. [loMKmiIoTepMHBIE U
TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxaocTs kak skosnoruueckuid ¢akrop. IlpucrnocoOnennsi pacTeHHA K MOIICPKAHUIO
BojHOro Oanmanca. Knaccudukainuss pacreHuil mo oTHomeHHto K Boge. llpucmocoGnenus
JKUBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMa.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, [OYBEHHAas, INIyOMHHAs
NOJNOYBCHHAs], BHYTPHOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOUTaHUs
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K )KU3HU B pa3HbIX cpeliax.

buonoruueckue purmbl. BHemnue u BHyTpeHHUE pUTMblL. CYyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUMN JKHU3HH.

XKuznennsie ¢popmbr opranu3moB. [lonstue o xu3HeHHOH (opme. JKu3HEHHBIE (OPMBI
pacTeHH: JEpeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJICTHUE TpPABBI.
XKuzneHnele (GOpPMBI JKMBOTHBIX: THUIPOOMOHTHI, TE€OOHMOHTHI, a’poOMOHTHL. (OcCoOeHHOCTH
CTPOEHUs U 00pa3a KU3HU.

buotnueckne ¢akropbl. Bumasl OMOTHYECKMX  B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOM03 1 ero ¢gopmsl. Ilapazutusm, koonepauus, MyTyaan3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO,  HaxyieOHM4YecTBO). Herpoduueckme  B3auMoneicTBUs — (TONMUYECKHE,
dopuueckue, ¢adpuueckue). 3HaueHHE OMOTHYECKMX B3aUMOJECHCTBUI JI CYLIECTBOBAHUS
OpraHu3MoOB B cpezie ooutanus. [IpMHINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKOJIOTHYECKUE XAPAKTEPUCTUKH monyssiiuu. [lomyssiiust kak Ouojornyeckas CucreMa.
Pons HeomHOpomHOCTH cpenbl, (U3HYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHJIOB B
(GbOopMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIii. OCHOBHBIE TTOKA3aTENN MOMYJISIINN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3pAacTHasi M IOJIOBAsl CTPYKTypa, POKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUS.

Dkosioruueckas CTpykTypa nomyisuuu. OleHKa YMCIAEHHOCTH mnonyisuud. J[uHamuka
MOMYJISINUN U €€ peryisuus. buotnueckuii noTeHuuan nonyaanuu. MoaennpoBaHue TMHAMUKA
nonyiasiuud. KpuBele pocTa uMCIEHHOCTH mnomynsiuu. KpuBble BbDKMBaHUA. Perynsmus
YUCJICHHOCTH TOMYJSIHUN: POJb (HAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpateruu BuaoB (r- u K-crparerun).

[Tonsitue 00 »skonoruueckoil Hume Buaa. MecrooOutanue. MHoromepHas MoJEIb
skosornyeckor HumM Jx.M. XarunHcona. Pazmepsl skonornueckor HUIIM. [loTeHunanbHas u
pearn30BaHHAs HUILIN.

Bun xak cucrema nomynsiiuil. Apeanbl BUAOB. Buapl M HUX >KU3HEHHBIE CTpPATErHU.
3aKOHOMEpPHOCTH TOBEICHUS U MUTPAlMi >KUBOTHBIX. BHOJTOTHMYECKHE WHBA3UM YY>KEPOIHBIX
BUJIOB

7.4

CooOrectBa opraHu3MoB. buorneHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHM3MaMH B
OuoneHoze. DxocucreMa Kak OTkpbiTas cucreMa (A.Jx. Tencnm). @yHKIMOHATBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTBI, PEAYIEHTH. TpoduyecKkue ypOBHHU.
Tpoduyeckue nenu u cetu. Adnotnueckue OJ0KH dKocucTeM. [I0UBBI M MBI B SKOCHCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE TMOKa3aTeJM »SKOCUCTEMBbl. buomacca © NpPOAYKUHUS. ODKOJIOTHYECKHE
MUPAMHUJIBI YUCENl, OMOMACCHI U DHEPTHH.

HanpaBriieHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB - cykueccuu. llepBuunbie u
BTOPHUYHBIC CYKICCCMUM U HUX TMPUYUHBI. AHTpOHOFGHHBIG BOSﬂGﬁCTBHﬁ Ha CYKICCCHUHU.
KnumakcHoe coobmectBo. buopasHooOpazue u moJHOTa KpPyroBOpoTa BEIIECTB - OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[Ipupoanbie s3KOCUCTEMBI. AHTPONIOTEHHBIE AIKOCUCTEMBI. ATPO3KOCHUCTEMA. ATPOLECHO3.
Paznnuns MCKAY aHTPONIOTCHHBIMU U ITPUPOAHBIMH 5KOCHUCTCMAaMU.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI yYpOoskocucTeM. ['opoackas diopa u dayHa.




Cunantponu3anust TOpoAcKol ¢ayHbel. buonormdyeckoe U XO3SMICTBEHHOE 3Ha4YCHHE
arposkocucTeM M ypOOIKOcHCTeM.  3aKOHOMEpPHOCTH  (hOpMUpOBaHHMSI ~ OCHOBHBIX
B3aUMO/ICVCTBUN OPraHU3MOB B 3KOCHCTEMAX.

[lepenoc s3HEpruM W BEWIECTB MEXKAY CMEKHBIMU DKOCHCTEMAaMH. Y CTOMYUBOCTh
OpraHMU3MOB, TOMYJSIMUA W SKOCHCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOI€HHBIX
BO3JICHCTBUI

7.5

buocdepa - obuienmanerapHas o0osouka 3eMiIH, I/Ie CYHIECTBYET WJIHM CYIECTBOBaja
)u3Hb. Yuenue B.M. Bepuanackoro o O6mocdepe. ObGmactu O6mocdepsl u ee coctaB. JKuBoe
BEIIECTBO OMOChEphI U ero (HyHKIIHH.

3aKkOHOMEPHOCTHU cyiecTBoBaHus Orocdepbl. OcodeHHOCTH Orochephl Kak rIo0anbHOM
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ota). PutmMuuHocTh siBneHuit B Ouocdepe.

3onaneHOCTh OHochepsl. IlonsTie o Onome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOIHBIE
jeca, cMeUIaHHbIe W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MMYCTHIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpPBSI. KitmMar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa u (QyHKUOUS SKHBBIX CHCTEM, OLIEHKAa HX PECYpPCHOTO TNOTEHIMana u
OonocdepHbIX QyHKIHIA

7.6

DKOJIOTUYECKHEe KPU3UChI M WX NpUYUHBL BosmedcTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpenpl. OxpaHa Bo3jayxa. 3arps3HeHUE BOJHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue knumara.

AHTpOINIOTEHHOE BO3JICHCTBUE HAa pACTUTEIbHBIA U JKUBOTHBIA wMup. OxpaHa
PACTUTENBLHOTO U KUBOTHOIO Mupa. OCHOBHBIE MPUHIIMIIBI OXpaHbl NMpupoabl. KpacHble KHUTH.
Oco60 oxpansiemsble npupoansie Teppuropuu (OOIIT).

Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE IPUHLIUIBI YCTOHYHMBOTO Pa3BUTHS YeIOBEUECTBA U MPUPObl. PalmonanbsHoe
IPUPOIONOIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOTO pa3Ho00pas3us 3eMin




