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119.1. ®denepanbHas paboyas mporpamma mno ydebHomy mnpeamery "buomorus"
(Oa30BBINI ypOBEHB) (majgee COOTBETCTBEHHO - TMpOrpaMMa IO OHOJIOTHH,
OHOJOrus) BKIIOYAET TMOSICHUTENBHYIO 3alUCKy, COJEp)KaHHe OoOy4eHus,
IJIaHUPYEMBbIE pPe3yJIbTaThl OCBOEHUS MTPOTrpaMMBbI 110 OMOJIOTHUH.

119.2. TlosicHuTenbHas 3alydcKa OTpaKaeT OOIue IeId W 3aJadyd H3yYCHHS
OMOJIOTHH, XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOCHUIIOK K €€ H3YUYEHHUIO
OOy4JaronMMHCs, MECTO B CTPYKType ydeOHOTO IUIaHa, a TaKKe MOIXOIbI K
0TOOpY coliepKaHus, K ONPEIEICHUIO TIIaHUPYEMBIX PE3yIbTaTOB.

119.3. Conepxanue oOydeHHUsS pacKphIBaeT COJAEpKaTeIbHbIC JMHUH, KOTOpPbHIE
npemyiaraloTcss i 00S3aTeNIbHOTO HM3YyYEHMs] B KaXJIOM KJacce€ Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

119.4. Ilnanupyemble pe3yJbTaTbl OCBOCHUS NPOTrpaMMbl MO OHOJIOTHH
BKJIIOYAIOT JIMYHOCTHBIC, METANpEeJAMETHbBIC pPE3yJbTaThl 3a BECh IMEPHOJI
oOy4eHHs] Ha YpPOBHE CpeAHEero ooOiiero oOpa3oBaHMs, a TaKXKe MPEIMETHbIC
JIOCTUKEHHUS 00yJaronerocs 3a Kax bl rog o0y4eHusl.

119.5. TlosicHuTENnBHAS 3AIIACKA.

119.5.1. ITpu pazpaboTke mporpaMMbl IO OUOJIOTUU TEOPETUUYECKYIO OCHOBY ISt
OTIpEJICNICHHs] TOIX00B K (OPMHUPOBAHUIO COJEPKAHMS Y4EOHOro MpeameTa
"Buonorusa" cocraBunm: koHuenrtyaiabHble mnonoxenuss DI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€Jei, CoJepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUM K YPOBHIO MOJITOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LEJISIX
U TMPUHLNNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit @Dexepannu, a Takke TOJOXKECHHUS O
cnerugurke OMOJIOTHH, €€ 3HAYEHUHU B TIO3HAHUH >KUBOU MPUPOJIBI U 0OECIICUCHHUH
CYIIECTBOBAaHUS 4YeJIOBeUEeCKOTo oOmiecTBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM
OTpeIeSIeHbl OCHOBHBIE (DYHKIIMM MPOrpaMMbl MO OHOJIOTMM U €€ CTPYKTypa.
119.5.2. Tlporpamma mo OWOJIOTMHM AAa€T MPEACTaBICHUE O IENsIX, 00 OOIIei
CTpaTteruu OOy4YeHMs, BOCIUTAHUS W Pa3BUTUA OOYYAIOUIUXCS CpEACTBAMU
ydyebHoro mnpeamera "buosorus", omnpenenser 00s3aTeNbHOE MPEIMETHOE
CoJlep)KaHUe, €ro CTPYKTYpy, pacopeleieHue Mo pa3feliaM U Temaw,
PEKOMEHIyeMYIO TTOCJIeI0BATEIbHOCTh U3YUEHHUsl YUEOHOr0 MaTepuaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
mpoiiecca, BO3PACTHBIX OCOOEHHOCTEeW oOyuatromuxcs. B mporpamme 1o
OMOJIOTUY TaKXKe YYUTBIBAIOTCA TpPEeOOBAaHUSA K IUTAHUPYEMBIM JIMYHOCTHBIM,
METalpeMETHBIM M TPEIMETHBIM pe3ysbTaTaM OOy4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHLHON EATeTLHOCTH/YUeOHBIX JEHUCTBUI
00y4JaroIuXxcst M0 OCBOCHHIO COJIEPKaHUSI OMOIOTHYECKOTO 00pa3oBaHMSI.
119.5.3. B mporpamme mo Ouonoruu (10 - 11 kmaccel, 6a30BBIA YPOBEHB)
peann30BaH MPUHLIUI TPEEMCTBEHHOCTH B U3yUY€HUH OMOJIOTUH, OJarofaps yemy



B HEW MNpoCMAaTpHUBAETCA HAMNPABICHHOCTh HA Pa3BUTHUE 3HAHUN, CBS3AHHBIX C
(dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  I[EHHOCTHBIX
OpUEHTAaUM{ JIMYHOCTH, HSKOJIOTMYECKOT0 MBIIUICHUS, MPEACTABICHUH O
3I0pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOILIEHHUEM K OKpYXalolel MpupoIHON
cpene. Iloaromy Hapsimy ¢ u3ydeHHEM OOIIEOMONIOTHYECKUX TEOPHM, a Takke
3HAHUW O CTPOEHUM MKUBBIX CHUCTEM pPA3HOTO paHTra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HUX MPOLIECCOB B MPOrpaMMe MO OMOJOTHH YACIEHO BHUMAaHUE
UCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAHWM B TOBCEIHEBHOW >KU3HU [JIS PEHICHUS
MPUKJIAJAHBIX 33/1a4, B TOM YHUCJe: MPOPUIAKTUKUA HACIEICTBEHHBIX 3a00JI€BaHUN
YeJI0BEKa, MEIUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS
HKOJIOTHYECKH 11eJ1eCO00pa3HOro MOBEICHUS B OKpYKaroUIed MPUPOJHON cpene,
aHalIN3a BJMSHHUS XO3AMCTBEHHOW [ESITEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE
MPUPOJIHBIX M MCKYCCTBEHHBIX 3KOCUCTEM. YCUJIEHHE BHHUMAaHUA K MPUKIIATIHON
HaIMpaBJICHHOCTH y4eOHOTO npeaMeTa "buonorus" MIPOAUKTOBAHO
HEOOXOIMMOCTBIO 00€CIIEUEHUs YCIOBUM JUIsl PEIICHHS] OJHOM W3 aKTyaJlbHBIX
3a/lady  [IKOJBHOTO OHOJOTMYECKOro o00pa3oBaHus, KOTOpas Npearoiaraet
dbopmupoBaHre y 00y4aromMXcsli CHOCOOHOCTH aalTUPOBATHCA K M3MEHEHHSIM
JWHAMUYHO Pa3BUBAIOLLIETOCS COBPEMEHHOTO MUPA.

119.5.4. IlporpamMmma 10 OWOJIOTHH SIBJISIETCS OPUEHTUPOM JUIsl COCTaBIICHUS
pabounx MpoOrpamMm, aBTOPbl KOTOPBIX MOTYT MPEMJIOKUTH CBOM BapuaHT
MOCJIEIOBATEIbHOCTH M3YYEHUS! M CTPYKTYphl Yy4eOHOro Marepuasna, CBOE
BUJIeHUEe TyTel dopmupoBanus y obywaronmuxcs 10 - 11 kiaccoB mpeaMeTHBIX
3HaHUW, YMEHUH U CIOCOOOB ydeOHOW NESATEIBbHOCTH, a TaK)Ke METOAUYCCKHX
pelIeHnil 3a7a4 BOCHUTAHUS W Pa3BUTHS CPEJICTBAMH Y4e€OHOTO TIpeaMeTa
"buonorus".

119.5.5. buonorus Ha ypoBHE CpeHEro OOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OH oOecrieunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHpA, pacHIupseT U 0000IIaeT 3HaHUS O KUBOW MPUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX - YPOBHEBOM OpraHU3allMd MU SBOJIOLUHU, CO3AET
YCIOBUSL  JUISA: TIO3HAHUS  3aKOHOB JKUBOM  MpUPOABI, (POPMHUPOBAHUS
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0O€30MacHOro oodpasa
YKW3HU, IKOJOTUYECKOT0 MBIIIUICHUS, IEHHOCTHOT'O OTHOIIEHUS K )KMBOM IPUPO/IE
Y YEJIOBEKY.

119.5.6. bounbuioe 3HayeHue OHOJOTHUS HMMEET TaKke A  pelIeHUs
BOCIIUTATEIbHBIX M Pa3BUBAIONIMX 3a7a4 CpeaHero oOiero oOpa3oBaHus,
conuanu3anuu odydJaronuxcs. M3ydenne 6momoruu oOecrieunBaeT yCIOBUS IS
dbopMHUpOBaHUS MHTEIIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(OOPMAIMOHHBIX
HABBIKOB, ICTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET MHTETPAIMN OMOJOTUYECKHUX
3HAHUN C MPEACTaBICHUSIMU W3 JIPYTUX YYEOHBIX NPEIMETOB, B YaCTHOCTH,



¢usukn, xumuu U reorpaduu. Ha3BaHHBIE MOJNIOKEHUS O TMPEAHA3HAUYCHUU
ydebHoro nmpeameta "buonorus" cocTaBuiIu OCHOBY ISl OMPEEIICHUS TIOX0A0B
K OTOOpY MW CTPYKTYPHUPOBAaHHIO €ro COAEpP’KaHUsA, NPEICTABICHHOIO B
porpamMme o OUOJIOTHUH.

119.5.7. OtbGop coxepxkanus ydeOHoro mnpeamera "buosorus" nHa 6a3zo0BOM
YPOBHE OCYILIECTBIEH C MO3UWLUKA  KyJIbTYpOCOOOpPa3HOro MOAXO0Ja, B
COOTBETCTBUM C KOTOPBIM OOy4arollHuecs AOKHBI OCBOWUTH 3HAHUSA M yMEHMS,
3HauUMMBbIe JUIE (OPMHUPOBAHUS OOIIEH KYJIbTYphl, OMPEEISIONINE MOBEICHUE
YeJioBeKa B OKpY>Karollel MpUpoAHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U IPAKTHUECKOH JeATenbHOCTH. Oco00oe MeCTo B 3TOM cucTeMe 3HAHUN
3aHMMAlOT  JJIEMEHTBl  COJEpXKaHUs, KOTOpbIE  CIIy>)KaT  OCHOBOM  JJis
dbopMupOBaHUs MIPEJACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHE
MHUpa U UEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHHU3AIUU
OMOJIOrMYEcKOro 00pa3oBaHMUsL.

119.5.8. CtpyKkTypupOoBaHue cojJiepKaHus yueOHOro Marepuasia B MporpaMme o
OMOJIOTMM OCYUIECTBIEHO C YYETOM IPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOM MPUPOIBL, O €€ YPOBHEBOM OpraHu3alui 1
ABOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType yuebHoro npeameta "buonorus”
BbIJIEJICHBI CIEAYIOLIUE CO/IepKaTeIbHble TUHUM: "buonorus kak Ouonorunyeckas
cucrtema", "CucrteMa 1 MHOrooOpa3ue opraHudeckoro Mupa', "IBOJIIOIUS )KUBON
npupobl”, "OKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH".

119.5.9. lenp n3ydenus yueOHoro npeameta "buonorus" na 6a3oBoM ypoBHE -
OBJIaJICHWE OOYYalOIUMHCS 3HAHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allud KUBBIX CHCTEM pa3HOTO paHra W NPUOOPETCHHE YMEHUM
UCIIOJIb30BaTh 3THU 3HAHUS I TPAMOTHBIX JIEUCTBUI B OTHOLIEHUU OOBEKTOB
YKUBOM NIPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

119.5.10. Hdoctmxenue uenu u3ydeHus ydeOHoro mnpeamera "buonorusa" Ha
0a30BOM YypOBHE OOECIEeUMBAETCs PEIICHUEM CIEAYIOMUX 3aJad: OCBOCHHUE
O0OyYarOIIMMUCS CUCTEMbI 3HAaHUN 0 OMOJIOTUYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEpPHOCTSIX,  TMIOTe3aX, IMpaBWiax, CIy>KaluX  OCHOBOM st
dbopMHpOBaHUS TPEACTABICHUM O €CTEeCTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAYYHOIO MO3HaHUs, CTPOEHUN, MHOT000Opa3uu U 0OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BbIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEeIOBAHUSIX B Ouonoruu; GpopMupoBaHue y oOydarommxcsi mNo3HaBaTeIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O
MyTSIX Pa3BUTHS B OMOJIOTHUM HAYYHBIX B3TJIAIOB, UICH U MOAXOJ0B K M3yUYCHUIO
KUBBIX CHCTEM pPa3HOTO YpPOBHS OpPTraHW3allU{; CTAHOBJIEHHE y OOYyYarouIuxcs
oO1m1elt KyJabTypbl, (PYHKIIMOHAIEHON TPAMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHIThH
U OLICHUBATh SIBJICHUSI OKPY’KAIOIIETO MHpA >KUBOW HPHUPOABI HA OCHOBAHUU



3HAHWM W ONBITA, TOJYYCHHBIX NPHU H3YYEHUU OWojoruu; (HOpMUPOBAHHE Y
oOy4Jaronmxcss YMEHUNW WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYCCKUX 3HAHWHA B
MPAKTUYECKON JCATEIBPHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTUI; BOCIIUTaHUE YOCKACHHOCTH B BOZMOXHOCTH
MO3HAHHUS YEJIOBEKOM >KUBOU MPUPOIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS
K HEW, COONIONEeHUS OTUYECKUX HOPM TIPH TPOBEIACHUU OMOJOTHUYECKHUX
HCCIICIOBAHNI;, OCO3HAHHE IICHHOCTH OMOJIOTHMYECKHX 3HAHWU IJI HOBBIIICHUS
YPOBHSI ~ DKOJOTUYECKOM  KyJNbTYpbl, i1  (OPMHPOBAHUS  HAYYHOIO
MHUPOBO33pPEHUS; TPUMEHEHHWE NPUOOPETEHHBIX 3HAHUW W  yMEHUH B
MOBCEHEBHON J>KU3HU [IJI1 OLIEHKU TIOCIIEJCTBUM CBOEH JIEATEIbHOCTH I10
OTHOIICHHUIO K OKpYyXKaloleh cpene, COOCTBEHHOMY 3I0pPOBBIO, 000CHOBaHWE U
cobiroieHue Mep popUIaKTUKA 3a00JIeBaHUM.

119.5.11. B cucreme cpeanero ooiiero o0pa3oBaHUs Yy4eOHBIM mpeaMer
"buonorus", usyuyaeMbiii Ha 6a30BOM YPOBHE, SIBJISIETCA 00S3aTEIbHBIM YUE€OHBIM
npeamMeroM. O0Iee Yucio 4acoB, PEKOMEHI0BAHHBIX ISl U3yYEHUsT OMOJIOTUU -
68 dacoB: B 10 kmnacce - 34 gacoB (1 yac B Henenmto), B 11 kmacce - 34 gacoB (1 gac
B HEJCIIO).

COIAEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (pusiocodueit, ITUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl T03HAaHUS KHUBOW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCaHHE,
U3MEpeHue, KiIacCu(pUKAIMs, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHCTpanuu:

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

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMS )KHBOIM TIPUPOIBD).

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnosb3oBaHue pa3IMYHBIX METOMOB MpPH
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3AIUSA.

Xusblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTauune
YKUBBIX CHCTEM OT HEOPTraHUYECKOM MPUPOJIBI.



CBoiicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJIEKYJISAPHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIM, MOIYJSALHOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBIT.

JdeMoHCTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AIMU
YKABOW MPUPOIBD.

Oo6opynoBanue: Mmoaenb MoJiekyisl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKHN COCTAaB KIETKU. XHUMHUYECKHE DJIEMEHTHI: MaKpPOA3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAIIbHBIE BEIIECTBA.

OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B kieTke. llomnepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u ctpoeHHe GENKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
He3ameHuMmble ¥ 3aMEHUMbIE aMUHOKHCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKydbl (IE€pBUYHAsL, BTOPUYHAs, TPETUYHAS H
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornueckue
(GyHKUIHUU OENKOB.

®depmenTtsl — Ouonormdyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduuyHoctb. KodepmenTtsl. BurtamuHsbI.
OTnnuns pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYraeBoael: MoHOcaxapuibl  (TJIIOKO3a, pubdo3a U JAe30KCUpud03a),
nucaxapunbl  (caxaposa, JaKTo3a) U MOoJucaxapuibsl  (Kpaxmai, TJIMKOTEH,
nesoo3a). buonornueckue GpyHKIUU yriieBOJOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuasl, crepouasl. [ uapodIbHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuun aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIMHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MoHOMeEpBI
HYKJIEeUHOBBIX KUCIOT. Ctpoenue u ¢pyuknun JJTHK. Ctpoenue u pynkmuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus — Hayka o kierke. Kinerounas teopusi — npuMep B3auMOICHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOuMe MNpPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas MemOpana, mousiekyibl JJHK kak renermueckuii ammapar,
cUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: DJyKapuoTUyecKass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOCHHMsI MpOKapuoTHYeckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >KUBOTHOM U
IrpUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTEHKA, TITMKOKAIUKC, UX
¢bynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['onbmxw,
an30CcOMBl.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBL.
[Ipoucxoxxknenue MUTOXOHApUM u Tactua. Bunel mnactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJIETOYHBIH IICHTP, IEHTPUOJHA, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHsiii 1IeHTp KieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrmipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TaOMuIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHne MomeKyibi
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKUY,
«CTpoeHne pacTUTENbHON KIETKH», «CTpOEHUE MPOKAPUOTUUECKON KIIETKHY,
«CTtpoenue saipa KIETKN», « Y TIIeBOAbDY, «JIunmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, HSKCIEPUMEHTOB, MUKPONpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

Jlabopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJIETOK pacTEHUH,
JKUBOTHBIX W OaKTepUM MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OTHCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BemIecTB, WK MEeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISTINSA (PHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IUHOTO IIpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U JHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poias depmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®otocunre3. CpetoBas u TemHOBas (a3pl (porocuHrTeza. Peakuun
dbotocunTeza. DPphekTuBHOCTh (hOTOCHHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KU3HHU



Ha 3emsie. BiausHue ycioBuii cpeasl Ha GOTOCUHTE3 M CIIOCOOBI TIOBBIIMIEHUS €TO0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONINE OakTepuu. 3HAUEHHE XEMOCHHTE3a IS
YKU3HU Ha 3eMII€.

DHepreTudeckuii oOMeH B KJeTke. PacierieHue BeliecTB, BbIJICICHUE U
aKKyMyJIMPDOBaHHE OJHEPruM B KJIETKE. OTambl HSHEPreTHUECKOro oOMeHa.
['muxomu3. bpoxkenne m ero Buabl. KucinopomHoe OKHCIIEHME, WM KIETOYHOE
JbIXaHUE. OkucnuTeENbHOE dbochopunupoBanue. P deKkTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KiIEeTKe. ['eHEeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuua — OGuocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
OouocuHTe3e OenKa.

Hekinerounsie (popMmbl ku3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bone3Hnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — Bo3Oymautens CIIM/]a.
OOpatHass ~ TpaHCKpUIIIMsA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUSY,
«IHepreTudeckuii oomen», «Xiopormracty, «®Potocuntesy, «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenre u xu3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permukarms JTHK.

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK wu Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTkn», Moaeb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTounbiii 1uKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMSI W  WHIAWBUAYAJIBbHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubennb KIETKU — arnomnTo3.



@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroioe U 1oJioBoe. Buael Oecrionoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHMW3MOB, €r0 3HAYEHHUE JIJIS1 CEJIEKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Iponecchl, MpoUCXOAIIUEe HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX.
[TosoBBIE >K€ne3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHUE U pa3BUTUE IOJIOBBIX
KJIIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CHEepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M clepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

WuauBunyanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAIBHOE  pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOrienue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHe. TuIbI
MOCTAMOPUOHAIBFHOTO Pa3BUTHUS: MPsAMOE, HENnpsMoe (JTUYuHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE
YPOAICTBA.

Poct u pasButne pacreHuii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTaIUH PA3BUTHS.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOZIOTBOPEHUE Yy IIBETKOBBIX pACTEHHI», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knerounwii nmukin», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsMoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4yesnoBekay», « OCHOBHBIE CTaIMA OHTOTEHE3.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011blI
MJIEKOITUTAIOLIETOY, «SileKneTka MileKonuTawolero», «Kapuokunes B kierkax
KOpeIllKa JIyKa», MarHUTHas MOJeNb-aliuiuKaius «J/lenenue KIeTku», MOelb
JIHK, monens meTadha3zHoi XpOMOCOMBEI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabGopatopHas pabora Ne 4. «M3ydeHwe CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHMU3MOB.



[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetuku. Pons nurtosioruun
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKH. BKJIam POCCHICKUX W 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTuUecKkuil). (OCHOBHBbIE T'€HETHYECKUE
NOHATHS. ['eHeTHYecKas CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIMBAHUIA.

3aKOHOMEpPHOCTH HacJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MoHorubpuHoe CKpenBaHue. 3akoH eauHooOpasus THOPUAOB TIEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS NPU3HAKOB.
['unote3a ynctoTel rameT. [loJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
AHanusupyrolee ckpenmpanue. Fcrnonp30Banne aHaIM3UPYIOMETO CKPENTMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuernienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO T€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIEICTBEHHAS Y HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapualimoHHbIN psil M BapUallMOHHAS KPUBAS.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUUBOCTh. KoMOUHATHBHas
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarimoHHasi "3BMEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpUYuHbBI MyTaluii. MyTareHHbie (DaKkTopBhl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKa: T€HEeaOTMYSCKNUM, OJIM3HEIOBBIM, IINTOT€HETHYECKHUHM, OMOXMMHUYECKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenctBeHnuble 3a0o0jcBaHUsS 4YEIOBEKA: ICHHBIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOW MPEeApacHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOI0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX



Oone3Held. MenUKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHNU YEIOBEKA.

JleMOHCTpauM:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuuel ©W  CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHHS] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluTtonornyeckue  OCHOBBI  JWTMOPUIHOTO  CKpeluMBaHus»,  «Meho3y,
«B3auMopeiicTBie aIeNbHBIX TE€HOB», «l'€HeTHYeCKne KapThl pacTCHUH,
JKABOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUIECHHOTO ¢ mnoJioMm», «KapuoTunsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTanimoHHasi ©3AMEHUYHUBOCTHY.

OOopynoBanue: MoAENU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«HenonHnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKalIMOHHON M3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPENApATAX».

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHuH. LIEHTpHl MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBbIii M MHAUBUAYAIbHBINH OTOODHI B
CENEKIIMU pPACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbepa. bIuM3KOpoICTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHCTHIX JUHUU.
['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeliuBaHUE — ayTOPUIUHT.
Otnanénnass rtubpugmsauus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJy4YEHUE TMOJUILIONAO0B. JIOCTHMKEHHS CENEKIMM PACTECHHM, »XUBOTHBIX U
MHKPOOPTraHU3MOB.



buoTexHoOJOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
cozganusi pexkomOuHantHoM JIHK wu TtpaHcreHHsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruyeckue W dTudeckue  npobmembl. MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kKapta «LleHTpbl MPOMCXOXKIEHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuin», «[lopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHOMOTHM», «KileTouHbIe KYIbTYpHl H
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH UIOJI0OB M KOPHEIIOAOB AUKUX (DOPM U KYJITYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUU U
YKHUBOTHBIX (Ha CEJICKIIUOHHYO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[IpeanocbulkKM BO3HMKHOBEHMS 3BOJIIOLMOHHON TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HaYK.

CBuzerensctBa »BomoIMu. [lameoHToNOrMYECKHE: TMOCIEI0BATEIbHOCTD
NOSIBJICHHS BHUJOB B MaJICOHTOJIOTMUYECKON JIETOMHMCH, MEPEXOJHbIE (DOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u GhJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).



Cunrernueckas teopus 3BosouH (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUU.

JBuxyme cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoae. MyTalMOHHBINA
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLIMOHHBIE BOJHBI U Jped
reHoB. M3onauusa nu murpanus.

EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHU3MOB Kak pe3ynbTar 3Boionuu. llpumepsr
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMOp(03bl U UAN0AAANITALIUY.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHoBHblE  (QOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJI0THYECKoe.

MakposBononusi. PopMbl  ABONIONUU:  (PHUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporucxoxIeHHE OT HECHEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHas paguarus.

JlemoHcTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabmunp! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIblin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EctecTBeHHbI 0TOOPY, «MHOT000pa3ue COpTOB pacTEHU»,
«MHoroo6pasue  TOpoA  JKUBOTHBIXY, «Tonynsaummy»,  «MyTtanmoHHas

U3MEHUYHUBOCTH», «Apomopdo3by, «Ununoamanrammm», «OOImIas aereHepanus,
«/JIBmxymue cuibl sBoouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUA000pa30BaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsiH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCITOCOOTICHUN y
KUBOTHBIX», MOAENb «OCHOBHBIE HAIPaBJICHUS JBOJIIOIUNY, 0O0BEMHAS MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojnens ammmkauus «llepexpéct
XpOMOCOM», BJaxkHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWA», MUKporipernapat «Jlpo3oduna» (Hopma, myTanuu (GOpMbl KPbUIbEB U
OKpacKH Tena).

JlabopaTopHble M NpakTHYecKHe padoThbI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHUIESCKOMY
KPUTEPUIO».



JlabGopaTtopHas padota Ne 2. «Onucanue mpucrmocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHUM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHCHepMus. XHUMHUYEcKas
9BOJOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BOJIIoIMK. HavabHbIe 3Talbl
ouosormyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hun Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxenckas u
npotepo3oiickast dpbl. llaneo3olickas spa u €€ mNepuonbl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIOLIMM PACTUTEIBHOIO U >KUBOTHOIO MHpa. ApoMopdo3bl y pacTeHUud u
KUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucrtemMa OpPraHM4YecKOTO MHpa KakK OTpaxkeHue 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLHA Ye0BEKa. AHTPONOJIOTHS Kak HayKa. Pa3BuTre npeacraBieHuil o
IIPOUCXOXKJIEHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nu4us 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbI 00pa3 KHU3HH,
W3rOTOBIICHUE OPYAUI Tpyda, MBILUIEHHE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxoasalui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIaCcThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY U

UenoBeueckne  packl. OCHOBHBIE  OOJBINIME  pachl:  €BPOTCOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS]),  MOHTOJOWAHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeICTaBUTECH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EQMHCTBO 4eIOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpaum:

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

JapBuH.



Tabmunpr n cxemsl: «BosnuknoBenne CoJIHEUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuotnueckast kieTka», «COBpEeMEHHasi CHUCTEMa OPraHUYECKOr0 MHPAy,
«CpaBHEHHE AHATOMHUYECKMX YEpPT CTPOCHMsI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOBeKa», «llpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JIIO/INY, «HeToBeUeCKue pachhy.

O6opynoBanue:  mynsiku  «lIpoucxoxaeHue — dyenoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMAaHbOHIIA), CIENKU WIH
M300pKEHUSI KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHU-YOIIIEPHI,
pyoumsia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Koyuiekuus «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckast padota Ne 1. «/M3ydeHue UCKOMaeMbIX OCTaTKOB PACTCHUU U
YKUBOTHBIX B KOJUICKIIUSIX).

DKCKypcHsi «DBOJIOLHS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Oprann3Mbl U OKpYy:Kaias cpeaa.

DKoJIOrus KaK HayKa. 3a7aud U pa3fesibl SKOJIOTUHA. MeTobl 3KOJIOTHYECKUX
UCCIIEOBAHNN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (akTopel. Knaccudukamuss 5KoJOTHUYECKHX (HAaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buornueckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHITUSI, XUIHWUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M,
HeUTpa3M. 3HaueHHWE OWOTHYECKUX B3aUMOJEHCTBUN [JISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Tonyysiiud. (OCHOBHBIE —IOKa3aTeNH
MONYJISIUU: YHUCJIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTU MOMYISIUUA U €€ PeryJisiiusl.

JlemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.



Tabmumpr u cxembl: kapTa «IIpuponusie 30Hb1 3emn», «Cpeasl obUTaHuUs
opranu3moBy», «@Dortonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISIINK UHDY30pun-Ty penbkn», «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTUHYECKHEe PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdoorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padbota Ne 4. «BiusgHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJSIUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsl. CBsizu B
ouoneHose.

DKkojioruyeckue cuctembl (9kocucteMbl). I[loHsiTue 00 »sKocucTeME H
ouoreorieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB W MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTeNIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJOTUYECKHUE
nupamMubl: TMPOAYKUHWH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOWYHBOCTD, CAMOpPETYJISIHUs, pazButue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMa XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHCTeMBbl. J[MHamudeckoe paBHOBecHWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IUKIIbI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHHUs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHUE IPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O61opa3zHooOpasus Kak OCHOBa ycToW4YMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBlieHUs] TNPUPOAHBIMU pecypcaMd M HUX HCIONb30BaHHE. JlOCTHKEeHuUs
OMOJIOTUU U OXpaHa MPUPOJIbI.



JlemoHncTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunpl u cxembl: «IlumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpupoansie coobmecTBa», «llenn nuTaHus», «IKoJOTHYECKas NHpPaMUAAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « DKOCUCTEMA
XBOlHOro  neca», «buoneHo3 Bogoéma», «ArpoueHo3», «lIlpumepHsbie
AHTPONIOTEHHBIC  BO3JCWCTBHA Ha  OpUPOLY», «BaxkHeWIME HMCTOYHUKHU
3arpsi3HEHMs BO3/lyXa W IPYHTOBBIX BOA», «IlouBa — BaxkHeHIIas COCTaBIAIOIIAS
ouocoeps», «Pakropsl Aerpagannu nous», «Ilapaukossiil 3pdexT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3HH B Ouocdepe», «O30HOBBIA BKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpHpPOAEH.

OobopynoBanue: Mojenb-anmnkanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu Baxxknenmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKIMH pAcTeHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHITUS, OTPaKAIoIINe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a3oBbIe HCCIIeA0BATEILCKIE NeiiCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOpEryJysilus), YPOBHEBasE OpPraHU3alUsl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HACJIEeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUpPOBaAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
buonorus xak Hayka 2 1 0.5 bubmroreia LIOK
https://m.edsoo.ru/7f41¢292
JKuBbIe CHCTEMBI M IX OpraHu3aIus 1 bubmorexa OK
p t https://m.edsoo.ru/7f41¢292
. bubnnorexa [{OK
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
JKuzHenesaTeabHOCTh KIETKH 6
https://m.edsoo.ru/7{41c292
PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 2 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/741¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmorexa LIOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
but6mmorekxa [IOK
P 1 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM nuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 1 1
IBOITIOLHONHAA GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karomas cpeaa 5 1 bubmmorexa [OK
P 24 tHast cpen https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2 1
> C3CPBHOC BpEeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue fI[:yT:eHnﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/216c645¢
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas padorta Ne 1

2 «Hcrionp30BaHue pa3IuYHbIX 1 0.5 https://m.eds00.ru/2636364b
METO/OB IIPU U3yUYEHUU
OMOJIOTMYECKUX O0OBEKTOBY
buonoruueckue cucTemsl, IPOLECCHI

3 U UX U3yYCHHUE. 1 1 https://m.edsoo.ru/ca2lccbe
Bxonnas koHTpoibHas paboTa

4 XUMUMECKHH COCTaB KIETKH. Boza 1 https://m.edsoo.ru/1777ba96
MUHEpAJIbHBIE COJIN

5 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.edsoo.ru/b54c5a43
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue

6 . 1 0.5 https://m.edsoo.ru/cldllaca
KaTAIUTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajasbl)»
Yraesoasl. JInnuasl 1 https://m.edsoo.ru/5d1cef76
HyxnennoBsie kucnotsr. AT® 1 https://m.edsoo.ru/948bf536
Hcropus u meToasl u3ydeHus 1 https://m.edsoo.ru/b3ab8e68



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

KieTku. Knerounas reopus

Kietka kak 1ienocTHas >KuBas

10 https://m.edsoo.ru/5c5ca96a
cucremMa
CtpoeHne 3yKapuOTHYECKON KIIETKH.
JlaGopaTopHas padorta Ne 2
«M3yueHue cTpoeHUs KIETOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepHii o] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITpernapaTax u ux
OITHCAHUE)
12 OOMeH BeIIECTB UM META00IN3M https://m.edsoo.ru/b53dd961
13 ®dortocunTe3. XeMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuveckuii o0OMeH https://m.edsoo.ru/4a9675c8
JKuzHeHHbIN LUK KIeTKu. [leneHue
KJeTku. Muros. JIabopatopHas
15 pabota Ne 3 «Habmronenue murosa B 0.5 https://m.eds00.ru/6e28ab92
KJIETKaX KOHUMKA KOpeIlKa JTyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocumres bemca. Peaxups https://m.edsoo.ru/5ccfbebs
MaTpPUYHOTO CHHTE3a
17 Tpancnsamnus — 6uocunTe3 O6enka https://m.edsoo.ru/396ea3f2
18 Hexzieroumsie dopmbt xusHH — https://m.edsoo.ru/8177638b
BHUPYCHI
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/96a7fce8
20 Metios https://m.edsoo.ru/fad784a8
OO6pazoBaHue U Pa3BUTHE MTOJOBBIX
21 KJ1eTOK. OII010TBOPEHHE. 0.5 https://m.edsoo.ru/637317d2

JlaGopatopHnas pabota Ne 4



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

«M3yuenue cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOIpenaparax»

22

23

24

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — Hayka o
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBaHUS

pu3HaKoB. MoHOruOpuaHOE
CKpeIllMBaHNe

https://m.edsoo.ru/2a4596¢e4

https://m.edsoo.ru/fc39b86¢

https://m.edsoo.ru/621afldd

25

JurnbpuiHoe ckperyBanye. 3aKOH
HE3aBHCUMOTI'0 HACJICIOBAHUS
NPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuernieHHOE Hacle0BaHNE
npusHakoB. JlaboparopHas padoTa
Neo 5 «3yuenune pe3ynbTaToB
MOHOTHOPUAHOTO U TUTHOPUAHOTO
CKpEIIMBaHUA y IPO30(UIIbI HA
TOTOBBIX MUKpPOIIpenapaTax»

0.5

https://m.edsoo.ru/634751fe

27

28

T'enetuka nona. Hacneqgosanue
HpI/I3HaKOB, CHCIINICHHBIX C IIOJIOM

N3menunBocts. Henacnencrsennas
n3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. U3yuenue
MOIU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOCHHE BapHAIIMOHHOTO psifa U
BAPUALIMOHHON KPUBO»

0.5

https://m.edso00.ru/472b3{35

https://m.edsoo.ru/a81bbffl

29

HacnengcTBeHHas ”3AMEHYUBOCTb.

0.5

https://m.edsoo.ru/b3c33d24



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24

Jlaboparopuas pabota Ne 7.
«Ananu3 myTarui y 1po3oQuisl Ha
TOTOBBIX MUKpOIIpenapaTax»

30 I'enernka ueyioBeka 1 https://m.eds00.ru/9a8¢8d99
PesepBubIil ypok. O6001IeHHE 110

31 TeMe «HacnencTseHHOCTE U 1 https://m.edso00.ru/879866¢6
W3MEHYMBOCTH OPTaHU3MOBY»

32 Cerexius Kak HayKa u mpouece, 1 https://m.edsoo.ru/fcf6d1d6
['omoBast KOHTpOJIBHAS paboTa
M

33 eTOI{BIUH FIOCTIDRCHIA CCICKIIHI 1 https://m.edsoo.ru/acal 7cfc
pacTeHHIA 1 KUBOTHBIX
b

34 HOTCEXHOIIOTIA KaK OTpacity 1 https://m.edsoo.ru/b94f9a7e
MIPOM3BO/ICTBA

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
DBOJIIOLHS U METObI €€ N3YUEHUS 1 https://m.edsoo.ru/f765¢251
2 BxonHas koHTposbHast padboTa 1 1 https://m.edsoo.ru/f7236852
HcTopus pa3BuTHS NpeAcTaBIeHUN
3 prip pedl 1 https://m.edsoo.ru/92e2cb7c
00 3BOJIOLIUU. MUKPOIBOIIOLIUS
[Tomynsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/6¢23fccc
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPHUIOY
BIDKYIIUE CHIIBI (3JIEMEHTAPHBIE
5 A ym ( P 1 https://m.edsoo.ru/c9ca7ec2
(bakTOpHbl) SBOJIIOLIUU
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/6e175a57
Pesynbrarsl 3BOMIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
7 AOODP patop 1 0.5 https://m.edsoo.ru/2d74ae19
paborta Ne 2 «Onucanue
MIPUCITOCOOJICHHOCTH OpTaHU3Ma U e€
OTHOCUTEILHOTO XapaKTepay»
Hamnpasnenus u nytu
8 P Y 1 https://m.edsoo.ru/cec9b353
MaKpO3BOITIOLUN
9 HeoOpatumocTs 3BoMIOIINN 1 https://m.edsoo.ru/88f6dcd6
10 Ucropwus sxu3nu Ha 3emiie 1 METOIbI 1 https://m.eds00.ru/19b89985



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/19b89985

€€ U3y4eHUs

I'nnotessl IMPOUCXOXKACHUA )KU3HU

11 https://m.edsoo.ru/7f268f1e
Ha 3emiie
P e 3emite

12 ASBHITHE JHUSHI Ha SEMIIC TI0 Spamt hitps://m.edsoo.ru/45189341
Y TIepuoIaM
OCHOBHBIE ATAIIbI YBOJIIOLAU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
ITpakTnyeckas padora Ne 1

13 P P 0.5 hitps://m.edsoo.ru/f256a36b
«3yueHne UCKOmaeMbIX OCTaTKOB
pacTeHUl 1 KUBOTHBIX B
KOJUIEKLIUAX»
CoBpeMeHHas cucTeMa

14 BpeMCHHA CHCTEM https://m.edsoo.ru/5819116e
OpPraHUYECKOTO MUpa

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/b4c1d468

16 Jlpwoiyme cutbt (GaxTope) https://m.edsoo.ru/7ad55eb9
aHTpPOIIOreHEe3a
OcHo € CTa, JBOJIO

17 HOBHBIC CTA/IH IBOIOTHH https://m.edsoo.ru/81d88b86
yeJI0BeKa
YenoBeuecKkHe packl U MPUPOIHBIE

18 p pHpoOa https://m.edsoo.ru/2374alel
aJanTaniy 4eJI0BeKa
PesepBHblIit ypok. O60011eHNE TT0

19 TeMe «BO3HUKHOBEHME U pa3BUTHE https://m.edsoo.ru/dd4662c2
’KU3HU Ha 3eMIIe)

20 DKOJIOTHUs KaK HayKa https://m.edsoo.ru/abf8cb57
Cpenpl 0OUTaHUS U DKOJIOTHYECKUE

21 pe https://m.edsoo.ru/9d2ca73f
baxTopsl
Aounortnueckue (HakToOpPEIL.

22 (1) p 0.5 https://m.edsoo.ru/afad9188

JlaGopatopHnas pabora Ne 3.
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«Mopdonoruueckne 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oburtanusy. JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa

23 buotnueckue hakTopsl https://m.edsoo.ru/a4928c61
DKOJIOTHYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora

24 No 2 «Iloacuér nmnoTHOCTH 0.5 https://m.edsoo.ru/d6945d54
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»
Coo0riecTBa OpraHu3MOB —

25 B P https://m.edsoo.ru/88d19c62
OuoIIeHO3
DKOJOTUYECKHE CUCTEMBI

26 https://m.edsoo.ru/1ead9dff
(9KOCHCTEMBI)
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.

27 DKOJIOTUYECKHE MUPAMU/IBI. https://m.edso0o.ru/8cb85173
CaoiictBa 3xocucteM. Cykueccus

28 [IpupoaHbIe SKOCHCTEMBI https://m.edsoo.ru/738929d3

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/c5534e2d
buocgepa — rinobdanpHa

30 nocgep o b https://m.edso0.ru/6c4997cf
AKOCHCTEMa 3eMIIn
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 P ym https://m.edso0.ru/c929ffbe
o6uochepsl

32 UYenoseuecTBo B Omochepe 3emnu https://m.edso0.ru/482d6168
CocyiiecTBoBaHHE IPUPOABI U

33 v PHpoA https://m.edsoo.ru/ee2b94a4
YeJl0Be4eCTBa

34 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/82c3bb5f
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00600ueHue TeMbl «Coo01iecTsa u

9KOJIOTHYCCKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOpEeryJsiius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAYyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MNPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

VYMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 IIO3HAHUA B ouooruu
(Ha6J’IIOIleHI/Ie U OIIMCAHUC KHUBBIX CHCTCM, IIPOLIECCOB U ﬂBHeHI/Iﬁ;
opraHu3anusa n IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IIIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne MNPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC T'C€HCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCIINICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UucTOUHUKOB (CMMU, HayuHO-IONyJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBHOM T'PaMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIep)KaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(DOHI, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPTraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHS,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLlEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOCca BEIIECTB M SHEPTUU B IKOCcUCTEMaX (I[ETH MMUTAHMUS)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,
coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHne KpUTHUYECKH OLEHHBATH W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTOYHNKOB (CMMU, HayuHO-IONYJsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — nayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTremMa OMOJIOrHYecKIX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIETOYHBIMN,

OpraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMoChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHl O€IKOBOI MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduynocts. Kodepmentsl. Burtamunbl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IVIIOK03a, pubo3a U Je30Kcupr003a), AUCaXapHIbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTeH, IeJUII0JI03a).
bronornveckne GyHKINUN YTIIEBOJIOB.

Jlunuaer:  TpurMuepuasl,  crepounbl,  Gocdomununbl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEIKOB U JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[uronorus — Hayka o kierke. Kierounast teopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menoctHast >kuBasi cucrtema. OOmve MPU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: sykapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpokapuoTHuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [lnazmarudeckas memOpana, e€ cBoiicTBa U pynkmmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM[bI KJIIETKU:
MUTOXOHJPUH, TuIaCTUABL. [IpoMCcXOKIeHHe MHUTOXOHAPHHA W IUIacTUA. Buuer
ractu. HemeMOpaHHBIE OpraHOMIBI KJIIETKH: PUOOCOMBI, KJICTOUHBIH ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIUN OPTaHOUI0B KIETKU. BrimtoueHus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,
KapHOIUIa3Ma, XpPOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3el porocuHTesa. Peakuu doTtocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KieTKe. PacrierniieHue BeIIECTB, BBIACICHHUE W
aKKyMYJMpPOBAaHHUE OSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGHEeKTUBHOCTh IHEPTETHUECKOT0 0OMEHa

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas nadopmarus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOkXEeHME U MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounsnii UK, WIM KU3HEHHBIM IMKIT KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIbL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS M HWHAMBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne inerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel Gecronoro
pPa3MHOXKEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. UckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

53
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5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " pa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrepMaro3ouj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuus, opraHorere3. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBa.

Poct u pazsutne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTHUeCKUe OCHOBHI JUTMOPUIAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
cKkpelmuBaHue. lcnonp3oBaHuEe — aHATM3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI WM IIOJOBBIE
XpOMOCOMBI. ['OMorameTHole M TeTeporaMmeTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psii W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U KadeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaATHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHUYECKHUH, MOJCKYJSIpHO-TeHEeTHYeCKU. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpUHLIMIIBI 370pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA T CHCTHUUCCKUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apoKIeHHE CEJIeKUUHW U JIOMECTHKAIIHS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli W HMHAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelyMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuaHas cuia. HeponcTBeHHOE cKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manus pexkomOuHaHTHOW JIHK wu Tpancrenneix opranmsmoB. Kietounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpPOKJIOHAJbHOE  PAa3MHOKEHHE
pactrenuii. KinoHUpoOBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBIICHUS] BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IU4nsi SMOPHOHOB PA3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHHUTENbHO-AHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

Opomononnast  teopusi Y. [lapBuna. Ilpeamnocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMHM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE NIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHUYUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIMHA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoie. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsanus u Murpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (haKkTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAANTALNY.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BosIOINN

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'MIIOTE3BI
BO3HMKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornueckoil sBomonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3zHm Ha 3emse mo spam u nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. [lameosoiickass 2pa W €€ TEpHOIb: KEMOPUMCKUH,
OPIOBUKCKHW, CUIYPUMUCKUH, JI€BOHCKHH, KaMEHHOYT'OJIbHbIM, MEPMCKHI.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MoOB

23

Cucrema OpraH”u4eCKOoro Mupa KakK OTpPpaKCHUC SBOJIIOINU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

24

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHE TpeACcTaBICHUH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXO[[CTBa u




2.5

pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
yMenblid, YemoBek npsMoxonsdmui, YenoBek HeaHAepTalbckui, Yenosek
pa3syMHblii. Haxonku MckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHUs. EquHCTBO YenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKOJIOTHSl KaK Hayka. 3aJladyd M paslieNbl SKOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckne  (axtopsl. Krnaccudukamus — skomormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMyYecKux

(hakTOpPOB HA OPTaHU3MBI
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AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaAKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OHUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUH. OcHOBHbBIC IIOKa3aTciIn
nomyJsinuu: 4YUCJICHHOCTH, INNIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINHU U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypel OuoOIeHO3a: BHAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Buabl-nomuHantel. CBs3u B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme 00 dKkocucreMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMITOHCHTBI 3KOCHUCTCMbI: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTeMBL. I[lumieBble memu W CeTH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOIOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBl.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBI, CcOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPh Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pEcypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






